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PC-DMIS CMM
Introduction to PC-DMIS CMM

Welcome to PC-DMIS CMM. This documentation discusses the PC-DMIS CMM
software package. Specifically, it covers those items that you can use to create
and run a measurement routine using a Coordinate Measuring Machine (CMM)
with PC-DMIS. It also covers contact probing with touch trigger probes and other

topics that are specific to CMMs.
The topics are:

¢ Getting Started

o Setting Up and Using Probes

e Using the Probe Toolbox

« Working with Measurement Strategies

¢ CMM QuickMeasure Toolbar

o Creating Alignments

e Measuring Features

» Scanning
For information on general PC-DMIS options, see the PC-DMIS Core
documentation. For information on portable measuring machines, vision or
laser devices, or other specific configurations of PC-DMIS, consult one of the

other documentation projects.

If you're new to PC-DMIS and want to explore its capabilities, see "Getting

Started", and follow along on your system.
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Getting Started: Introduction

PC-DMIS is a powerful software application with a multitude of options and

useful functionality. This section provides you with a "PC-DMIS CMM Tutorial"

that you can follow to create and execute a measurement routine. This tutorial is
not intended to train you on everything PC-DMIS can do. But, if you are new to

PC-DMIS, it gives you a brief exposure to the software.
As you progress through the tutorial, you will become more familiar with how to:

o Create measurement routines

o Define probes

o Work with views

o Measure part features

o Create alignments

o Set preferences

e Add clearance planes

o Add programmer comments

o Construct features

o Create QuickFeatures

e Add move points

o Create dimensions

o Execute measurement routines

« View and choose reports

e Learn best practices

Since experience is the best teacher, go ahead and get started in the "PC-DMIS
CMM Tutorial" topic.
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PC-DMIS CMM Tutorial

This section helps you create a basic measurement routine. Once you create it,
the measurement routine should be able to measure a few features with your
CMM and report the results. This tutorial assumes that you have an online
license of PC-DMIS. Even if you do not have an online license of PC-DMIS, you

can follow through many of the tutorial's steps in Offline mode.

The tutorial also provides a high-level view of some of what PC-DMIS can do.
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= If you have any questions, you can use the PC-DMIS Core documentation at any time
to get more information.

The tutorial guides you through these steps:

1. Connect Hardware to the CMM

2. Start Up and Home the CMM

3. Create a New Measurement Routine

4. Import the Hexagon Part Model|

5. Configure the Interface

6. Define a Probe

7. Define Alienment Features

8. Scale the Image

9. Create an Alignment

10.Set Preferences

11.Add Comments

12.Select Additional Features

13.Construct New Features from Existing Features

14.Add a Tip Change Command
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15.Add Another Clearance Plane

16.Add Move Point Commands

17.Calculate Dimensions

18.Mark Items to Execute

19.Test for Collisions

20.Adjust Feature Values

21.Set the Report Output and Type

22.Execute the Finished Measurement Routine

23.View the Report

24.Best Practices

Step 1: Connect Hardware to the CMM

This tutorial uses this Hexagon test block and CAD model.

This documentation refers to the above labeled faces as:
A - The top face

B - The front face

C - The right face

D - The left face
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Connect this part to your CMM. You need to elevate it above the table so that
the probe body can measure features on the side faces without hitting the CMM

table. Also, be sure to connect a probe with a wrist to your CMM.

More Info
The CAD model comes with this version of PC-DMIS. Also, the tutorial assumes

that you have the following:
o Abaseplate fixture

o A post-like cylindrical fixture that can connect to the Hexagon test block

You can place the part directly on the table and ignore the fixture if you like.
However, your probe may not have enough clearance to measure features on the side faces.

Connect the Fixture and Part
If you do not have this actual part, you can use a similar part that has several

circles and a cone that you can measure.

1. Connect a cylinder fixture into a threaded base plate fixture or into the
CMM table itself.

2. Connect the Hexagon test block to the top of the threaded cylinder

fixture.

3. Orient the test block on your CMM table so that your probe can easily

access the top and front faces.

For Offline Users
You might not have access to a CMM. In that case, you probably have an
offline license and can still import the test block model and follow some of
the steps. Instead of a probe to take hits, you can use your mouse pointer.
You can click on the CAD model to simulate probe hits. This approach does
not produce real measurement results, but you still may find the exercise

useful.
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To do this, follow the instructions in the "Import the Hexagon Part Model"

topic sometime before you start step 4.

1. Connect a cylinder fixture into a threaded base plate fixture or into the
CMM table itself.

2. Connect the Hexagon test block to the top of the threaded cylinder

fixture.

3. Orient the test block on your CMM table so that your probe can easily

access the top and front faces.

Connect the Probe
Attach a probe body, with any extensions, and a ruby tip for a contact probe
onto the CMM's vertical ram. Make note of the hardware components you use,

so that you can define the probe in PC-DMIS later.

o Ifyour CMM is NOT powered on, continue with the "Start Up and Home
the CMM" topic.

o Ifyour CMM is already powered on, homed, and you've started PC-DMIS,

continue on "Create a New Measurement Routine".

Step 2: Start Up and Home the CMM

Power on the controller and start PC-DMIS. After the machine moves to its home

position and stops, you are ready to start the tutorial's first step.

More Info

You can use PC-DMIS with your CMM to develop measurement routines and
then run those routines to inspect your parts. To use PC-DMIS with a CMM, you
need to run PC-DMIS in Online mode. You also need to make sure the PC-DMIS

computer can communicate with your CMM.
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¥  Offline programming techniques still work while in Online mode.

CMM Startup and Homing Procedure for PC-DMIS Online

1. If you have a CMM that requires air pressure, turn on the air to the CMM.
2. Power on the controller.

e Look for a large rotary switch, an on/off key, or a small rocker
switch. The key or switch is likely on the controller mounted on the
back of the CMM or workstation. Flip the switch or turn the key to

start the controller.

« All of the LEDs on the jog box (hand-held controller with a joy stick)

illuminate for about 45 seconds. After that time, several LEDs turn
off.

3. Power on your computer and all of its peripherals.
4. Log on to your computer.
5. To start PC-DMIS in Online mode, from the Windows Start menu, locate

the PC-DMIS 2020 R2 Online shortcut and click on it.

Recently added

PC-DMIS Online

6. Once PC-DMIS opens, a message appears on the screen:
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PC-DMIS MESSAGE: I

Do a machine start (if needed), then press OK to home.

o Onyour jog box, press the button that starts the machine, for
example: Mach Start, or Start. Hold it for several seconds until the

LED illuminates. On some models, the button is here:

e« The CMM needs to move to a home position. The home position
enables it to properly set the machine's zero position and enable
the machine's parameters (such as speed, size limits, and so on).
Click the OK button in the above PC-DMIS message to home the
machine. The CMM slowly travels to its home position. This position

is the machine's zero position for all the axes.

WARNING: When you do this, the machine moves. To avoid

injury, stay clear of the machine. To avoid hardware damage, run the
machine at a slower speed.

Changing the Machine's Parameters

You can set numerous parameters to control the machine's speed and motion. If

you need to change your machine's parameters, see "Setting Your Preferences"

in the PC-DMIS Core documentation.

10
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Step 3: Create a New Measurement Routine

This step creates a new measurement routine with millimeters as your units.

1.

2.

If you haven't already done so, launch PC-DMIS.

Once PC-DMIS starts, if you see an Open dialog box, click Cancel to close
it.

Select File | New to open the New Measurement Routine dialog box.
In the Part name box, type TEST.

In the Revision number box, type a revision number.

In the Serial number box, type a serial number.

From the Units list, select mm.

From the Interface list, select Online. If PC-DMIS is not connected to your
CMM, select Offline instead.

Click OK to create the new measurement routine. You now have a new

measurement routine. PC-DMIS opens the main user interface.

10.1f the Temperature Compensation dialog box appears, click Cancel to

close it.

11.1f the Probe Utilities dialog box appears, click Cancel to close it for now.

Step 4: Import the Hexagon Part Model

This tutorial uses a CAD model. A CAD model is virtual representation of the

physical part. With a CAD model, you can select the areas that you want to

measure from the Graphic Display window. PC-DMIS can then measure those

areas on the physical part and compare the values. A report tells you if the

values are within tolerance.

1.

11

Select File | Import | Iges to open the Import dialog box.
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2. Navigate to this folder:
C:\Users\Public\Public Documents\Hexagon\PC-DMIS\2020 R2\CAD
3. From that folder, select the HexMI_DemoBlock_Small.igs part model.
4. Click Import to import the part into the Graphic Display window.
In later steps, you will use the CAD model to define features for the routine.

For more information on how to import IGES files, see the "Importing an IGES
File" topic in the Using Advanced File Options" chapter in the PC-DMIS Core

documentation.

Step 5: Configure the Interface

This tutorial assumes that the Edit window is in Command mode and that you
split your Graphic Display window to show both a top-down view (B) and a front
view (C).

o P - - 1

o g oo :.lm-n-u
A - Edit window in Command mode
B - Graphic Display window split with top view in Z+

C - Graphic Display window split with bottom view in Y-

12
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More Info

Configure the Graphic Display Window
This step uses the View Setup dialog box to change the views in the Graphic

Display window.

1. To open this dialog box, from the Graphic Modes toobar, click the View

|
Setup button (I ), or select Edit | Graphic Display Window | View
Setup.

View Setup x

Layout L

E=N= - 0= O
Roed

bl 30 Grid Sehup...
[ | [ |

[ Sherey s ever surfaces

[5obd [0 grid

T Leweds
= ) =

" I — "l Yehow: [JSod [JTgid _.:
I.I = | =. E ~ | | 3D Grid Sehup... () tellow
T8 | Green: [JSold  [JWoid O reen
— —l |_ [ | 30 Grid Sehp...

2. From the View Setup dialog box, select the second button (top row and

second from the left), which indicates a horizontally-split window:

Button

3. In the Views area, from the Blue list, select Z+ and mark Solid. This shows

the upper part of the screen in the Z+ orientation.

4. In the Views area, from the Red list, select Y- and mark Solid. This shows

the lower part of the screen in the Y- orientation.

5. The dialog box should look like this:

13
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View Setup x
Layon o ] S s over surfaces
. = II == Boe: [sald [Jaogid
- 2+ ~| |30 Grid Sebp..
H A == |
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== || |
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6. Click the Apply button to have PC-DMIS redraw the Graphic Display
window with the two views that you selected. Since you haven't measured
the part yet, PC-DMIS does not draw anything in the Graphic Display

window. However, the screen is split according to the views you selected.

These display options only affect how PC-DMIS displays the part image on the
screen. They do not affect the measured data or inspection results.

Configure the Edit Window

This step places the Edit window in Command mode.

To place the Edit window in Command mode, choose View | Command Mode.

Step 6: Define a Probe

For this tutorial, your probe needs to support these two probe angles. They
must be calibrated:

« T1AOBO

o T1A90B-180

Alternately, you may use a star probe with tips that can measure the top face
and the front face of the part. If your probe on your machine can do either of
these, then just make sure the probe in the Probe Utilities dialog box (Insert |

Hardware Definition | Probe) matches what is on your machine.

14
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Note that the instructions in the remainder of this tutorial assume that you have

a probe with a wrist with the above calibrated angles.

More Info
This tutorial uses a calibrated PH10MQH indexable probe with a 2 mm ruby tip

on a 50 mm stem. The information here explains how to select or create a

similar probe.

Probe description: !_i

PROBEPH10MQH
Joint: b angle
Joint: @ angle
Connect: SP&00M
Tip #1: TIP4BY50MM

Your probe definition must have these two active tip angles. They must be

calibrated:
e T1AO0BO
e T1A90B-180

This tutorial does not cover the probe tip calibration process. If you need to

calibrate a probe tip, see the "Calibrating Probe Tips" topic in the "Setting Up and

Using Probes" chapter.

If the Probe Utilities dialog box is not open, select Insert | Hardware

Definition | Probe to open it.

15




PC-DMIS CMM

With the Probe Utilities dialog box, you need to select or create a similar
contact probe.

Probe Utilities D:\ProbeFiles\INDEXABLE FRE

Probe ez
e . Measure.., Delete
TNDEXABLE i
- - — Edit... Add Angles...
Actree tip st
T1AOBO AL 0,0,229.22 0,0,14 40 0 Telerances... Resdts...

T1A080 BALLO,194.22,35 0,00 4 4 %0
T1A508- 1B0BALLO,-194.22,350,-1,0 4 4 Setupe.. Mark Used
T1A90890 BALL -194.22,0,35-1,00 4 4 ¢

Print Ust... Gobal Used
File Format...

Reset Tips

Uise partial calbration

Uk TRLAY, exnlibr avtinny
* | [Juser defined calbrasion arder
Probe description: |
L .l. ;
Jomith angle
Joint:a sngle
Cormect: SPS00M
Tip £ 1TIPEYS0MM

Probe Utilities dialog box with some calibrated probe tips

Once you click OK, PC-DMIS uses that probe to measure your part.

For more information on how to define probes, see "Defining Probes" in the
"Setting Up and Using Probes" chapter.

To Select an Existing Probe

1. With the Probe Utilities dialog box, select the drop-down arrow for the
Probe File list.

2. Choose a probe. It must have the two calibrated probe tips mentioned at

the top of this topic. Calibrated probe files do not have an asterisk next to
their tips in the Active tip list.

3. Choose tip T1A0BO.

4. Click OK.

16
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To Create a New Probe

With the Probe Utilities dialog box, follow the procedure below. This procedure

lets you choose the probe, any extensions, and the probe tip angles to use. The

Probe description area displays the available probe options in alphabetical
order.

1.

5.

17

From the Probe file box near the top of the dialog box, type a name for
the probe.

From the Probe description area, select the statement: No Probe
defined.

From the Probe description list, select the desired probe head and press
Enter.

Select the line Empty Connection #1, and continue to select the
necessary probe parts until you build your probe.
Probe description;

FROBEPH L0MOH
otk angle

Jonitia EE

Empty Connection #1 line

Your finished probe must have the two calibrated probe tips mentioned at
the top of this topic.

When you are done, click the OK button to save your probe and close the
Probe Utilities dialog box. PC-DMIS inserts a LOADPROBE command in the
Edit window that points to this probe.

From the toolbar area, locate the Settings toolbar and look at the Probe

Tips list. The defined probe tip appears there as well.
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®  You can also click the ProbeWizard icon (# ;) on the Wizards toolbar to access
the Probe Wizard and define your probe that way. The Probe Wizard helps you define your
probe using a simpler interface.

Once you have a probe with the above calibrated tips, the next step defines

what features to measure for the alignment.

Step 7: Define Alignment Features

Now that you have configured the interface and defined the probe, you can
begin the alignment process. First, you need to select the three alignment
features below. With these features, you can define the 0,0,0 origin point for the

part alignment.

Click on the CAD model to select these features at the indicated locations:

Define a Plane

First, you need to select a plane feature. To do this, you need to take three or

more hits on the top surface of the CAD model. This example uses three hits.

18
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Red arrow bases show three hit locations on the part's surface

1. Before you take hits, verify that PC-DMIS is set to Program Mode. To do
this, from the Graphic Modes toolbar, select the Program Mode button (

0

2. In the Graphic Display window, in the top view, click on the top surface of

the part to register a hit. This is the first hit.

« Take at least three hits on the top surface, similar to the image

above.
e The hits must form an imaginary well-formed triangle or area.

e The hits need to be well spread out.

¥  Asyou take hits, PC-DMIS stores them inside of a hit buffer. If you take a bad hit,
press Alt + - (minus) on your keyboard to delete it from the hit buffer. You can then retake
the hit.

3. After the final hit, press the End key to create a plane feature from the
hits.

19
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PC-DMIS displays a feature ID (PLN1) and a triangle in the Graphic Display
window. The triangle in the Graphic Display window indicates your measured

plane feature.

The images below, and the other images for the other alignment features
intentionally do not show the CAD model. This is so you can more easily see what PC-DMIS
inserts into the Graphic Display window when you create these features.

A - Plane feature in the Z+ view

B - Plane feature in Y- view

PC-DMIS also inserts a FEAT/PLANE command in the Edit window.

Define a Line
Second, you need to select a line with two or more hits on the front face of the

part, just below the edge. This tutorial uses two hits.

20
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The order of the hits for line features is very important. It establishes the direction of
the line from the first point to the second. PC-DMIS uses this direction information to create

the coordinate axis system.

Red arrow bases show two hit locations

1.

4,

5.

In the Graphic Display window, in the bottom view, move your pointer,

below the top edge.

Click the pointer on the front face of the part just below the edge.
Take the first hit on the left side of the front face.

Take the second hit to the right of the first hit on the front face.

Press the End key after two hits to accept the line feature.

PC-DMIS displays a feature ID (LIN1) and draws a line in the Graphic Display

window:

21
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A - Line feature in the Z+ view

B - Line feature in Y- view

PC-DMIS also inserts a FEAT/LINE command in the Edit window.

Define a Circle

Third, you need to measure a circle on the top face with three or more hits. This

tutorial uses four hits.

22
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Red arrow bases show a circle with four hit locations

1. In the Graphic Display window, in the top view, move the pointer to the

center of the large bore on the top face.

2. Click on the inside of the bore to take a hit. Take three or more hits in

approximately equal distances around the inside of the bore.

1
H-‘ "-ﬂ
- -

- -

¥  This can help you position the feature in the Graphic Display window to take
the hits: To zoom in and out, rotate the mouse wheel button. To rotate the part, click
and hold the mouse wheel button, and then drag the pointer.

3. Press the End key after the last hit.

PC-DMIS displays a feature ID (CIR1) and a measured circle in the Graphic

Display window:

23
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A - Circle feature in the Z+ view

B - Circle feature in Y- view

PC-DMIS also inserts a FEAT/CIRCLE command in the Edit window.

Go to the next step: "Scale the Image"

Step 8: Scale the Image

The Scale to Fit icon (=) on the Graphic Modes toolbar scales the image in

the Graphic Display window.

After you measure the three features, click the Scale to Fit icon (or, select
Operation | Graphic Display Window | Scale To Fit) to display all of the

measured features in the Graphic Display window.

24
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Graphic Display window with measured features

The next step in the measurement process is to create an alignment.

Step 9: Create an Alignment

This procedure sets the coordinate system's origin and defines the X, Y, and Z
axes. For information about alignments, see the "Creating and Using

Alignments" chapter in the PC-DMIS Core documentation.

L)
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¥ Throughout this process, pay attention to the trihedron symbol in
the Graphic Display window. When you first open the Alignment Utilities

dialog box, it begins to slowly move about somewhat.

This indicates that you have not finished the alignment and that there are

still some degrees of freedom.

25
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1. Select Insert | Alignment | New to open the Alignment Utilities dialog

box.

2. Throughout this process, ensure that the Auto check box remains
marked. This moves the axes based on the feature type and the

orientation of that feature.

3. Inthe dialog box, from the list of features, select the plane feature ID
(PLN1).

4. Click the Level button to establish the orientation of the normal axis of

the current working plane.
5. Select the plane feature ID (PLN1) a second time.

6. Click the Origin button. This action translates (or moves) the part origin to

a specific location (in this case, on the plane).
7. Select the line feature ID (LIN1).
8. Make sure Rotate to is set to XPLUS. Make sure About is set to ZPLUS.

9. Click the Rotate button. This action rotates the defined axis of the
workplane to the feature. PC-DMIS rotates the defined axis around the

centroid that is used as the origin.
10.Select the circle feature ID (CIR1).

11.Click the Origin button. This action moves the origin to the center of the
circle and keeps it at the level of the plane. You can see that the trihedron
moves in both the Z+ and Y- views and is fixed in place. This indicates the

position of the new alignment.

At this point, the Alignment Utilities dialog box and Graphic Display window

should look similar to what's here:

26
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Aligrment Utilities

©: [M | Recal: sTARTLP e

ZPLUS leveled to PLANE ID=PLN1 Frrare
ZPLUS traniated to FLANE ID=PLN1

NPLUS rtated bo LINE ID=LIN1 about ZPLUS

PLUS ransiabed to CERELE ID=CIR 1

TPLUE translated to CRRCLE ID=CIRL Thersiive...

| Fottetor |XPUS v
1 Abecaat: ZFLLS b iJ

0 cmi Offsetange: [ | | Rt
Ox Or Oz Bae 4]
Offset dstance: | Crigin
] Austn-set Origin for Level Rotate

ALt B

e omrt | [ ][ o

At left - Graphic Display window with trihedron in A) Z+ view and B) Y- view
At right - Alignment Utilities dialog box with the current alignment

When you complete the above steps, click OK to insert the alignment into the

Edit window:

21 =AT.IGNMENT/START, RECALL : STARTUE, LIST=YES
ALIGNMENT/LEVEL, ZFLUS, PLN1
ALIGHMENT/TRANS, ZAXIS, PLN1
ALIGHMENT/ROTATE, XPLUS, TC, LIN1, ABOUT, ZPLUS
ALIGHMENT/TRANS, XAXIS, CIR1
ALIGHMENT/TRANS, YAXIS, CIR1

ALIGHMENT/END

Edit window with the new alignment

An alignment command defines the alignment for the feature commands that

are below it in the Edit window.

If your cursor is at or below the A1 alignment, then on the Settings toolbar, the

Alignments list shows A1, the name of the new alignment.

27
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:0): 5
= You can also use the 321Alignment (Iﬂ') button on the Wizards toolbar to access
the PC-DMIS 3-2-1 Alignment Wizard.

Step 10: Set Preferences

You can customize PC-DMIS to meet your specific needs and preferences. Many
options are available on the Edit | Preferences menu. This tutorial only covers
those options that apply to this tutorial. For information on the available
options, see the "Setting Your Preferences" chapter in the PC-DMIS Core

documentation.

Modify or set these options:

Enter DCC Mode

This step adds a command that executes commands below it in Direct Computer
Control (DCC) mode. In DCC mode, your computer controls the motions of the
CMM.

1. In the Edit window, place your cursor after the end of the A1 alignment

command block.

i

2. From the Probe Mode toolbar, click the DCC Mode button (E).

3. PC-DMIS inserts a MODE/DCC command into the Edit window after the
ALIGNMENT/END command. When you execute, PC-DMIS executes

commands after this in DCC mode.

For more information about the CMM modes, see "Probe Mode Toolbar" in the

"Using Toolbars" chapter.

Set Move Speed
This step adjusts the point-to-point positioning speed of the CMM.

1. Select Edit | Preferences | Setup to open the Setup Options dialog box.
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2. Select the Part/Machine tab.

3. Inthe Machine arega, clear the Display absolute speeds check box if its
marked.
Setup Options X

General PartMachine  Dimension ID Setup Sound Events  Animation

Machine

Probe Head Wrist warning delta: EI

Eocnda Manual hit retract {mm): 2,54

Fly Mode

[JAdive [ pisplay absolute speeds:

Top speed (mm/sec): 254
Create
Part setup
CAD "+¥" axis equals which machine axis? K
R el A ki padcdy  pa e SaL v T N

Part/Machine tab with Display absolute speeds cleared
4. Click OK to save the change, close the dialog box, and show speeds as
percentages.

5. Select Edit | Preferences | Parameters to open the Parameter Settings

dialog box.

6. From the Motion tab, set Move Speed box to 50. The default settings for

the other options are satisfactory for this tutorial.
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Probe Opbons Probe Trigoer Options LD Chrannesls:
Diemnension Clearance Plane Frobesg Mation Rotary Table

Pkt distance: 254 |mm DoeFadt
Retract dstance: 254 =r fecal

Check distance: 0 mm

Ched percent: ==

Move spbed: 0 *a

Touch spaad: 2 %

Clampang value: i

Sean speed: 1) L

Wrist speed: i)

o Corcel | | dpoly |

Motion tab with Move speed to set to 50%

PC-DMIS CMM

7. Click OK to close the dialog box and insert a MOVESPEED/50 command

into the Edit window after the MODE/DCC command.

This command indicates a percentage of the full machine speed. Based on this

command, PC-DMIS moves the CMM at half of its full speed for commands after

it.

For more information about the move speed and other motion options, see

"Parameter Settings: Motion tab" in the "Setting Your Preferences" chapter of
the PC-DMIS Core documentation.

Add a Clearance Plane

This step adds a clearance plane seven millimeters above the top surface of your

part. This helps protect your probe from collisions. During execution, when the

probe moves between features, the probe moves up to this clearance plane.

1.

Select Edit | Preferences | Parameters to open the Parameter Settings

dialog box.

Click the Clearance Plane tab.

In the Active plane area, set the following items:

o AXxis to ZPLUS
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e Valueto?7

4. Select the Clearance planes active (ON) check box to automatically
insert a MOVE/CLEARPLANE command between features you later

measure in this tutorial.

5. Click Apply and then OK to close the dialog box. This also inserts a

CLEARP command in the Edit window to define the clearance plane.

6. From the Graphic Items toolbar, click the Show Clearance Plane icon (

B) to show the clearance plane as a translucent image. Your clearance

plane should look something like this:

7. From the Graphic Items toolbar, click the Show Clearance Plane icon (

B) again to hide the clearance plane. The clearance plane is still there, it's
just hidden.

For more information on clearance planes, see the "Parameter Settings:
Clearance Plane Tab" topic in the "Setting Your Preferences" chapter of the PC-

DMIS Core documentation.
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Step 11: Add Comments

This step adds three comments into the routine.

Insert an Input Comment

PC-DMIS CMM

An Input comment collects information from the operator and stores it in

a variable.

1.

2. From the Comment type area, select the Input option.

3.

Lamment

Comment bype
() Oparater
{JRepart
{)Dooument
() Irgnst
()Yes SN

(D) Readouts

Dﬁqﬂar on report

|:|'3|.-:|:h'|.' full screen

Comment fext:

Type your frst nams,

I

Comment dialog box with an Input comment

Select Insert | Report Command | Comment to open the
Comment dialog box.

In the Comment Text box, type this text: Type your first name.

4. Click the OK button to close the Comment dialog box. PC-DMIS

displays a COMMENT/ INPUT command in the Edit window.

The comment has an ID of C1. During execution, the C1.INPUT variable

holds the value that the operator types into the Input dialog box.

Insert an Operator Comment

An Operator comment shares information with the operator.
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1. Select Insert | Report Command | Comment to open the

Comment dialog box.

going into DCC mode!

From the Comment type area, select the Operator option.

In the Comment Text box, type this text: WARNING: Machine is

Lamment

Comment bype
() Operater
(I Report
() Dooument
() ¥es fHo
() Resdouts

Dﬁ.q:h'f on report
I__: Auto-continue execubion

Execution delay (n seconds)

Dﬁ.q:h'f full screen

Comment text:
WARNING: Machine is gong nto DCC mode

o1

Cancel

Comment dialog box with an Operator comment

4. Click the OK button to close the Comment dialog box. PC-DMIS
displays a COMMENT/0OPER command in the Edit window.

Insert a Report Comment

A Report comment sends information to the report.

1. Select Insert | Report Command | Comment to open the

Comment dialog box.
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From the Comment type area, select the Report option.

In the Comment Text box, type this text to use the variable from
the earlier input value: "OPERATOR IS " + C1.INPUT
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Comment

Comment Lype Comment text
) Operater OPERATOR IS ™ + CL.INPUT

[CJduts-contrme sxeaution

Execution delay (n seconds)

I

Comment dialog box with an Operator comment

4. Click the OK button to close the Comment dialog box. PC-DMIS
displays a COMMENT/REPORT command in the Edit window.

For more information on comments, see "Inserting Programmer Comments" in

the "Inserting Report Commands" chapter in the PC-DMIS Core documentation.

Step 12: Select Additional Features

Along with taking hits with your probe to measure features, you can use the
QuickFeatures functionality to add features to your measurement routine.

QuickFeatures provide a handy way to add features if you have a CAD model for
the part.

Top Face - Add Bolt Hole Pattern of Eight Circles (CIR2 - CIR9)

This process adds eight more circle features into the measurement routine from
a bolt-hole pattern.

1. From the Graphic Modes toolbar, choose Translate mode ( @ ).

2. Onyour graphics model, click the top face to selectit (1). It turns a
highlighted, light-blue color.
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3. Hold the Shift key and hover the pointer over a small circular feature. This
tutorial uses the circle that is nearest to the bottom edge of the top face.

This highlights all circular features of that diameter on that surface (2).

4. Once all those circle features are highlighted in yellow, click the feature to

create the highlighted circular features (3).

PC-DMIS inserts all eight circle features (CIR2 through CIR9) into the Edit window.

5. From the measurement strategy widget (if it appears), click the Apply All
button to accept the features:

Top Face - Add Two Nested Large Inner Cylinders (CYL1 and CYLZ2)

This process adds two inner cylinder features nested within each other into the

measurement routine.
1. Click the top surface again to deselect it.

2. Hold the Shift key and hover the pointer over the inside surface of the
larger inner cylinder. You may need to zoom in on the part to select the

cylinder:
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3. Once it highlights the cylinder in yellow, click the cylinder to create the
feature. PC-DMIS inserts CYL1 into the Edit window.

4. From the measurement strategy widget, click Apply (.) to accept the

feature.

5. Use QuickFeatures and repeat the above on the smaller nested inner

cylinder:

PC-DMIS inserts CYL2 into the Edit window.

Front Face - Add the Outer Cylinder (CYLJ3)
This process adds the outer cylinder features on the front face into the

measurement routine.

1. Hold the Shift key and hover the pointer over the outside surface of the

outer cylinder on the front face.
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2. Once the pointer highlights the cylinder in yellow, click the cylinder to
create the feature. PC-DMIS inserts CYL3 into the Edit window.

3. From the measurement strategy widget, click Apply (.) to accept the

feature.

Front Face - Add an Inner Cylinder (CYL4)

This process adds the inner cylinder features on the front face into the

measurement routine.

1. On the front face, locate the inner cylinder that is directly beneath and

perpendicular to the central bore on the top face.

2. Hold the Shift key and hover the pointer over the inside surface of the
cylinder.
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3. Once the pointer highlights the cylinder in yellow, click the cylinder to
create the feature. PC-DMIS inserts CYL4 into the Edit window.

4. From the measurement strategy widget, click Apply (.) to accept the

feature.

For more information on QuickFeatures, see the "Creating QuickFeatures" topic

in the "Creating Auto Features" chapter in the PC-DMIS Core documentation.

Step 13: Construct a New Feature from Existing Features

In this step, you use constructed features to create new features from existing

features:

1. Select Insert | Feature | Constructed | Line to open the Construct Line
dialog box. The ID should be LIN2.

2. With your pointer, click on CIR8 and CIR4 in the Graphic Display window.
You can also select the circle features from the list box in the Construct

Line dialog box. Once you select the circles, PC-DMIS highlights them.

Construct Line

: [ LNz | sot:Programs ||

Search ID: | 1L P
T |/
— 1[0 cm

(®) 2D line O cr2
O30 0ne 0O crs
Auto » [ cms
Remove outhiers O cms
0O arz
0O cmre
& oni
& cnz
& cns

Selectlast =: |

Segment Data..

Construct Line dialog box with CIR8 and CIR4 Selected

3. Select the 2D Line option.

4. From the drop-down list, select the Auto option.
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5. Click the Create button to construct LIN2 from the centroids of those two
features. PC-DMIS uses the most effective construction method to create

the line.
6. Click Close to close the Construct Line dialog box.

The line (LIN2) and its feature ID appears in the Graphic Display window and Edit

window:

Constructed line in the Graphic Display window

For more information on how to construct features, see the "Constructing New

Features from Existing Features" chapter in the PC-DMIS Core documentation.

Step 14: Add a Tip Change Command

This step adds a command that tells your probe to move to a new angle so that

it can measure CYL3 on the front face.

1. From the Edit window, make sure your cursor is at the end of the LIN3

command.



2.

PC-DMIS CMM

From the Settings toolbar, under Probe Tips, choose the calibrated active
tip angle of A90B-180. This inserts a TIP/T1A90B-180 command into the

Edit window after that LIN3 constructed feature.

Step 15: Add Another Clearance Plane

This step adds in a second clearance plane for probe motion with the CYL3

feature on the front face.

1.

From the Edit window, make sure the cursor is at the end of the
TIP/T1A90B-180 command.

Select Edit | Preferences | Parameters to open the Parameter Settings

dialog box.
Click the Clearance Plane tab.
For the Active plane areg, set the following items:
o Axis to YMINUS
o Value to-40
For the Pass through plane, set the following items:
o Axis to XPLUS
o Value to 100
Mark the Clearance planes active (ON) check box.

Click Apply and then OK to close the dialog box.

Click the Show Clearance Plane icon (B) again to view the clearance

planes. They should look like this:
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9. Click the Show Clearance Plane icon (B) again to hide the clearance

planes.

Step 16: Add Move Point Commands

L]
ll-‘ 'd
- -

= Once you are done measuring features, it's always a good idea to move the probe to a
safe location above and away from the part on the table.

This step adds in two move point commands. One to move the probe further
away from the part and a second to move the probe to a safe location for future

executions or measurement routines.

1. From the Edit window, make sure the cursor is at the end of the CYL3

feature.

2. Select Insert | Move | Move Point to open the Move Point dialog box.

If the Move Point dialog box does not appear, PC-DMIS likely already
inserted a MOVE/POINT command into the Edit window at the current probe location.
In that case, click on the command and press F9.

41




PC-DMIS CMM

3. From the Move Point dialog box, or directly in the Edit window define the
X, Y, and Z values to define the move point location. Use these

recommended values:
X of 25
Y of -100
Z of -25
4. Click Create to insert the move point. The dialog box remains open.

5. Create a second MOVE/POINT command to bring the tip a safe distance

high up above the part. Use these recommended values:
Xof 0
Y of -50

Z of 250

1
ﬁ-‘ '-‘
- -

- -

¥ Here are some other ways you can insert a MOVE/POINT

command.
e Press Ctrl + M.

« With your jog box, move the probe to a desired location, then
from the Move Point dialog box, press Read Pos. (On some jog
boxes, you can press the PRINT button to insert the

command.)

For more information on Move Points, see the "Inserting a Move Point
Command" topic in the "Inserting Move Commands" chapter of the
PC-DMIS Core documentation.

5. Click Cancel to close the Move Point dialog box.

6. Choose View | Summary Mode to put the Edit window in Summary

mode.

7. From the Edit window, select CYL3, the clearance plane below it, and
CYL4:
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L{ Mowve Clearance Plane
3 = CYLINDER ({CONTACT)

Clearance Plane

= CY¥LINDER (COMTACT)

""" # LINZ = Constructed Best Fit Line

7. Cut and paste those three commands so that they are now below the
second MOVE/POINT command.

8. Check your work. The last part of your Edit window from CIR9 down,
should look like this:

=] Hove Llearance FLamne

----- [} cins = cimcLE (coNTRCT)
-mhf"Hcve Clearance Flane

----- = CY¥L1 = CYLINDER (CONTRACT)
-mhf"Hcve Clearance Flane

----- = CY¥L2 = CYLINDER (CONTRACT)
-mhf"Hcve Clearance Flane

----- / LINZ = Constructed Best Fit Line
-mhf"Hcve Clearance Flane

----- I T1lA%0B-120 = Set Active Tip
----- {i Set Clearance FPlane

S - Mowve Point

ool Mowve Polint

----- = CY¥L3 = CYLINDER (CONTRACT)

o,
----J"'I" HMowve Clearance Plane

= CYLINDER (COMTRCT)

9. Choose View | Command Mode to return the Edit window to Command

mode.

= If you need to make adjustments, you can modify values directly in the Edit window
and even drag cut and paste commands to different locations. You can also press F9 on most

commands to access a dialog box to change values there.

Step 17: Calculate Dimensions

Once you have created a feature, you can calculate dimensions for your report.
You can generate dimensions at any time while you learn a measurement
routine, and you can tailor them to fit individual specifications. PC-DMIS displays

the result of each dimension operation in the Edit window.
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This step generates four different dimensions:
o Circularity of circles 2 through 9
o Perpendicularity of line 2 with cylinder 4
o Concentricity of cylinder 1 with cylinder 2

o Perpendicularity of cylinder 3 with cylinder 2

This tutorial uses geometric tolerances to calculate the dimensions. Select Insert |
Dimension and ensure that the Use Legacy Dimensions menu item is not selected. For
information on how to dimensions with geometric tolerances, see the "Using Geometric
Tolerances" chapter in the PC-DMIS Core documentation.

Define Datums

Before you can define the dimensions, you need to define the datums:
1. First, click at the end of the Edit window.

2. Select Insert | Dimension | Datum Definition to open the Datum

Definition dialog box.
3. From the Datum Definition dialog box, create these datums:
e DatumA-CYL4

e Datum B -CYL2

First Dimension

Next, create the first dimension, the circularity of circles 2 through 9:

1. Select Insert | Dimension | Circularity to open the Geometric

Tolerance dialog box.
2. Set the ID to FCFCIRTY1.
3. From the Features list, choose CIR2, press Shift and choose CIR9.

4. In the Feature Control Frame (FCF) editor on the dialog box, click on the

Feature Tolerance portion, and define a tolerance of 0.25.
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Geometric Tolerance

Feature Control Frame Reporting

Features ID FCFCIRTY1 GD&T Stand3

T~
O i

o

[ cra

5. Click Create and then Cancel.

Second Dimension

Next, create the second dimension, the perpendicularity of line 2 with CYL4
(datum A):

1. Select Insert | Dimension | Perpendicularity to open the Geometric

Tolerance dialog box.
2. Set the ID to FCFPERP1.
3. From the Features list, choose LIN2.

4. In the Feature Control Frame editor, in the FCF, click on the Feature

Tolerance portion, and define a tolerance of 0.25.

5. Click the + sign next to that to add the datum. Set it to A.
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Geometric Tolerance

Feature Control Frame Reporting

Features ID FCFPERP1 GD&T Standard ASM

| lo.25 N

The tolerance needs at least one datum.

Geometric Tolerance

Feature Control Frame Reporting Mominals

Features ID FCFPERP1 GDA&T Standard ASM]

(o} Y~
| |o.25A

Advanced Modifiers

Click Create and then Cancel.

Third Dimension

Next, create the third dimension, the concentricity of cylinder 1 with cylinder 2
(datum B):

1.

Select Insert | Dimension | Concentricity to open the Geometric

Tolerance dialog box.
Set the ID to FCFCONCEN1.
From the Features list, choose CYL1.

In the Feature Control Frame editor, in the FCF, click on the Feature

Tolerance portion, and define a tolerance of 0.25.

Click the + sign next to that to add the datum. Set it to B.
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6.

Geometric Tolerance

Feature Control Frame Reporting Mominals

Features ID ZFCONCEN1 GD4
(o] Y -
@30 0.01/0.01

& 5ol

,-, i |
& CYL2(B)

- Advanced Modifiers (§
— R alE!

- CYL4(A)

Click Create and then Cancel.

Fourth Dimension

Finally, create the fourth dimension, the perpendicularity of cylinder 3 with

cylinder 2 (datum B):

1.
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Select Insert | Dimension | Perpendicularity to open the Geometric

Tolerance dialog box.
Set the ID to FCFPERP2.
From the Features list, choose CYL3.

In the Feature Control Frame editor, in the FCF, click on the Feature

Tolerance portion, and define a tolerance of 0.25.

Click the + sign next to that to add the datum. Set it to B.
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Geometric Tolerance

Feature Control Frame Reporting Mominals ©
Features ID FCFPERP2 GD&T Standard ASMEY14.5 v
(=} Tv
- @20 0.01/0.01
CYL1
: | @ 0.25 <MC> <PZ>|B
W CYL2(B)
Advanced Modifiers
w CvL4(A)

6. Click Create and then Cancel.

Show the Summary mode. Your measurement routine should have these datum

definition and dimension commands:

-IYf Mowe Clearance Flane
----- = CYLZ = CYLINDER (CONTACT)

J*{ Mowve Clearance Flane

J*{ Mowve Clearance Flane

----- l TizsoB-120 = Set Active Tip
----- {i Set Clearance Flane

ool Mowe Point

ckiw Mowve Point

----- @ CYL: = CYLINDER (CONTACT)
J*{ Mowve Clearance Flane

----- @ CYLi4 = CYLINDER (CONTACT)

----- Al 2 = Datum Definition & - CYL4
----- [A] 2 = Datum Definition B : C¥YL2
O FCEFCIRTY1l Passed : CIRZ,CIR3,CIR4, ...
----- | FCFPERP1 Passed - LINZ

@ FCEFOOMCEN]1 Passed : CYL1

----- FCFPERPZ Passed : CYL3

Step 18: Mark Items to Execute

You can select items in the Edit window and mark or unmark them to selectively

choose what commands you want to execute in your measurement routine.
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This step marks all of the features:

1.

Use the Edit | Markings | Mark All menu option to mark all of the
features in the measurement routine. For additional information, see
"Marking Commands for Execution" in the "Editing a Measurement

Routine" chapter in the PC-DMIS Core documentation.

When PC-DMIS asks if it's okay to mark manual alignment features, click

Yes.

Step 19: Test for Collisions

It's always a good idea to test for collisions when you're about to execute

commands in DCC mode. This can help prevent hardware damage.

This step in the tutorial turns on path lines so that you can see the probe route

and test for any collisions before execution.

1.
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Select Operation | Graphics Display Window | Collision Detection to
open the Collision Detection dialog box. PC-DMIS also shows green path
lines in the Graphic Display window. These lines represent the path the

probe takes during execution.
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2. From the Collision Detection dialog box, turn on Stop on Collision (e
).

3. For each of the manual hits for your alignment features, click Continue (

o ) to simulate the probed hits on those features.

4. After your final manual hit, DCC mode takes over, and the probe in the
Graphics Display window follows the path lines. The Collision List dialog
box shows any collisions. Path lines with collisions turn red. If something
turns read, access the Collision List dialog box and resolve the collision
(see below). If you don't see list of collisions, it may be behind the

Collision Detection dialog box.

Collisions may occur because of the probe's location before you even begin to
execute a routine. For example, a final manual hit on a manual feature or the final
measurement on an earlier execution may have the probe in a position that could cause a
collision later.

Always be aware of where the probe is before you begin to execute something in DCC mode,
and move it to a safe location at beginning of a new execution.

= If the Collisions List dialog box shows "Basic Hit", you can ignore that collision. In
this tutorial, those are manual hits, and you'll be moving the probe manually to those
locations.

Resolving Collisions between Features

To resolve collisions between features, you can add MOVE/POINT or
MOVE/CLEARPLANE commands into the Edit window to move to a specific point
or plane. You can also add MOVE/POINT commands on path lines between
features. For more information, see "Moving Path Lines" in the "Editing the CAD

Display" chapter of the PC-DMIS Core documentation.
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Resolving Collisions in a Feature

To resolve collisions for hits inside a single feature, you likely need to adjust
some feature settings. For example, the cylinder auto features in this tutorial
(CYL1, CYL2, CYL3, and CYL4) have Depth or Ending Offset values that may

cause the probe to contact with material near the bottom or end of the cylinder.

To fix this, you may need to press F9 on each affected feature and change the

Depth or Ending Offset. For more information, see "Adjust Feature Values".

Step 20: Adjust Feature Values

You only need to do this step if any of your cylinder features (CYL1, CYL2, CYL3,
or CYL4) give collision results when you test them in the "Test for Collisions™ step.

This step in the tutorial adjusts the Depth and Ending Offset values for the
cylinder features (CYL1, CYL2, CYL3, CYL4). With this part and a probe of 2 mm,
these features may end up colliding with material near the bottom or end of the

cylinders.

1. From the Edit window, click on CYL1 and press F9 to open the Auto
Feature dialog box for that feature. The green lines show the path the

probe takes to measure the different hits in the feature.

2. Click Show Advancement Measurement Options ().

3. From the bottom half of the dialog box, click the Contact Properties tab (

@),
4. Change the Depth to 3.
5. Change the Ending Offset to 1.
6. Click OK.
7. For CYL2, repeat the above steps and change those same values.

8. For CYL3 and CYL4, the changes are different. This is because these
cylinders are on the side of the part. So, for those cylinders, set the
Ending Offset to 3 and the Depth to 1.
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Once you are done, do the "Test for Collisions" step again to ensure there

are no more collisions.

Step 21: Set the Report Output and Type

PC-DMIS can send the final report to a file or printer. For this tutorial, send the

report to a PDF file:

1.

5.

6.

Select File | Printing | Report Window Print Setup to open the Output

Configuration dialog box.
From the Report tab, mark the Report output check box and select Auto.

From the file types, choose the Portable Document Format (PDF)

option.
Clear the Printer check box.
Mark Print background colors.

Click OK.

Next, choose the report type:

1.

2.

3.

Choose View | Report Window.

From the Report Window toolbar, choose the Text and CAD icon ( ).

Choose View | Report Window to close the report window.

There is now enough information for PC-DMIS to execute the measurement

routine that you created.

Step 22: Execute the Finished Measurement Routine

Now that you have finished the previous tutorial step, you can execute your

measurement routine.
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Many options are available to execute all or a portion of a measurement routine.
For details, see the "Executing Measurement Routines" chapter in the PC-DMIS

Core documentation.

To avoid damage to the probe, use the jog box to manually move the probe away
and well above the part.

1. Select File | Execute to open the Execution dialog box and begin the

measurement process.

If PC-DMIS detects an error during the measurement routine execution
process, the error appears in the Machine Errors list in the Execution dialog box. You
need to resolve the error before the measurement routine can proceed. When you are
ready to proceed, click the Continue button to complete the execution of the
measurement routine.

For complete information on the options in the Execution dialog box, see

"Using the Execution Dialog Box" in the PC-DMIS Core documentation.

2. Read the instructions in the Execution dialog box. Follow the requests to
take the specified hits. Make sure the ruby tip, and not the probe stem,

contacts the part.

PC-DMIS detects each hit and automatically displays the message to take
the next hit.
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Execution

©

G

o Take hit 1 of 3 on PLANE ID=PLN1 at 4.996, 50.452, 0 v=0,01 ~

00 066

A%

Time Remaining: 00:00:00

Instructions in Execution dialog box

PC-DMIS requests that you manually take these hits with your probe in the

approximate location indicated in the Graphic Display window.

a. Take three hits on the surface to create a plane. Press End.

b. Take two hits on the edge to create a line. Press End.

c. Take four hits inside the circle. Press End.

When PC-DMIS takes the last hit on the circle alignment feature (CIR1), it

displays some comments and then moves into DCC mode.

3. When the Input Comment dialog box appears, in the Operator input

box, type your first name:
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Input Comment

Comment text:
Type your first name,

< >

Operator input:

Cancel

Input Comment dialog box

4. PC-DMIS displays the PC-DMIS Message dialog box. For example:

PC-DMIS Message >

WARMING: Machine is going into DCC maode!

oK Cancel

PC-DMIS Message dialog box

5. Click OK. PC-DMIS measures the rest of the features in DCC mode.

WARNING: When you do this, the machine moves. To avoid

injury, stay clear of the machine. To avoid hardware damage, run the
machine at a slower speed.

Step 23: View the Report

After PC-DMIS executes the measurement routine, it automatically prints the
report to the designated output source that you specify in the Output
Configuration dialog box (File | Printing | Report Window Print Setup).
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Because you chose the PDF output in a previous step, the report is sent to a PDF

file in the same directory as the measurement routine.

Select View | Report Window to view the final report inside the Report window:

A

|FEFCI:INCEN1] |

o [0

PFART HAME : Test - CHM Tutorial - 2020 A2 MApcil 02, 2000 12:23

Pc REW HLUAMBER : 1 SER NUMBER : 5421 STATS COUNT i
CEEBRICE IS Jared

FCFCIRTY1 I w ] 0 [025 DEFALLT | asmevias
Feabre HOMINAL +T0L oL e o CUTTOL
CIR2 0,000 0.250 0,000 0,000 0.000 [ErErwrmenrmreree)
W3 0.000 0.250 0.000 0.000 0.000 [
CR4 0.000 0.250 0.000 0.000 0.000 E
CIRS 1.000 0.250 0.000 .00 0.000 e, moim]
CIRG 0.000 0.250 0.000 0.000 0,000 I
CIR7 0,000 0.250 0,000 0,000 0.000 [Eravenmrnmmrnar)
CIm8 0.000 0.250 0.000 0.000 0.000 [
CIR9 0.000 0.250 0.000 0.000 0000 [

FCEPERP] | w | [ lozs]a] DEFALLT ASME ¥14,5
Feabure NOMEINAL  4TOL TOL MEAS DEV QUTTOL BOMUS
LIz 0.000 0.250 0.000 0000 0,000 0000 0,000 | BT

FCRODNCEN 1 Sire | wa | @ 30 +0.01/-0.01 ] | ssEvias

MODIFIER HOMINAL +TOL oL MEAS DEV OUTTOL
ek 30,000 0,010 0,080 30,000 0.000 0,000 [ =

The above image shows the first page of the Text and CAD report. Notice that
there isn't any measurement data. That is because this image came from PC-DMIS in offline
mode (without a real CMM). If you execute the measurement routine with a real CMM that
probes a real part, the report contains actual measured data.
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With the Report window, you can display variations of the same measurement
data when you apply different pre-made report templates provided with PC-
DMIS. You can also right-click on different areas of the report to toggle the

display of available items.

For information on the reporting capabilities of PC-DMIS, see the "Reporting

Measurement Results" chapter in the PC-DMIS Core documentation.

Step 24: Best Practices

This final topic of the tutorial discusses some recommended best practices.

Auto Features
If you intend to work with auto features, it's best to turn on some options for

each feature type you intend to use in your routine.

1. Select Insert | Feature | Auto, and then choose a feature type to access

the Auto Feature dialog box for that feature.

2. From the Measurement Properties area, turn on these options:

. Slcircular Moves - Makes the path lines more circular around

circular features.

. %uto Wrist - Automatically picks the best probe angle for your

feature.

. ﬂVoid Detection - PC-DMIS detects hits that would be taken in

empty space and repositions them.

3. When you're done, click Close to close the Auto Feature dialog box. The

next time you create that feature, PC-DMIS uses those changes.
To see the Auto Feature best practices in action, do the following;:
1. Turn on the above items for a Cylinder auto feature.

2. Ensure that surfaces are not selected.
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3. Press Shift and click on the inner cylinder on the slanted surface on the

top face.

The animated probe in the Graphic Display window positions itself in the

cylinder. The software displays the Auto Wrist dialog box to select the best

angle:

Auto Wrist

Please select the wrist angle for measuring feature

Tp# 1 ] A30 B e

Use alternative angle

Use only calibrated

OK l} Cancel

4. Click OK to add CYL4 into the routine and close the Auto Wrist dialog box.

5. From the Edit window, select the CYL4 feature and press F9. You can see

that the path lines between the hits use a curve instead of a straight line:
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Move Points
When you want to end a measurement routine, use MOVE/POINT commands at
the end of the routine to move the probe to a safe position for future routines or

measurements.

Congratulations! You've finished the tutorial.

Setting Up and Using Probes

Setting Up and Using Probes: Introduction

To measure your part with your CMM, you need to properly define the probe to
use for your measurements. You define your probe by choosing the hardware
components that make up the entire probing mechanism. These are the probe
head, wrists, extensions, and specific probe tips. Once defined, you can then
calibrate pre-defined tip angles to measure various features on your part. The
tip calibration process allows PC-DMIS to know where the probe tip is in your

coordinate system in relation to your part and your machine.
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Once you define your probes and the probe tips are calibrated, use the
LOAD/PROBE and LOAD/TIP commands in your measurement routine to use the

calibrated tip angles in your routine's measurements.
To define and calibrate your probes, see the following topics:

e Defining Probes

e Calibrating Probe Tips

For additional information about defining and calibrating probes, see
"Understanding the Probe Utilities Dialog Box™ in the "Defining Hardware™ chapter in the
PC-DMIS Core documentation.

Once you are done with the calibration, see "Using Different Probe Options" for

information about using the probe in Offline and Online modes.

Defining Probes

The first step in CMM programming is to define the probes to use during the
inspection process. You must have created and/or loaded a probe file for a new
measurement routine before you can begin the measurement process. You can

accomplish little in a measurement routine until you load the probe.

PC-DMIS supports a wide variety of probe types and calibration tools. It also
offers a unique method for calibrating a Renishaw PH9 /PH10 wrist. The tools
that you use to define your probe and calibrate it are in the Probe Utilities
dialog box. To access this dialog box, select Insert | Hardware Definition |
Probe. For information on the options in this dialog box, see "Understanding the

Probe Utilities Dialog Box" in the PC-DMIS Core documentation.
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¥  You can also use the PC-DMIS Probe \.&_ rd to define your probe. To access the
Probe Wizard, click the ProbeWizard button ( on the Wizards toolbar.

Defining a Contact Probe

Once you have opened the Probe Utilities dialog box (Insert | Hardware
Definition | Probe), you can define the entire probe unit from the probe head

and extension down to the specific tip.

To define a contact probe, extensions, and tips:

—

. In the Probe file list, type a name for the new probe.

2. In the Probe description list, select the statement No probe defined.
3. Select the Probe description list.

4. Select the desired probe head.

5. Press the Enter key to make probe options that are related to the

currently-highlighted statement available for selection.

Generally, the probe-head orientation establishes the orientation of the first
component in a probe file, usually the probe head. However, if you select a multi-connection
probe adapter (such as a five-way adapter) as the first component, several possible
connections become available. In these cases, the probe-head orientation establishes the
orientation of the multi-connection probe adapter. The probe head, then, may not align
correctly with the machine axes, and you may need to adjust the rotation angle about the
connection using the Probe description list in the Probe Utilities dialog box. For details, see
"Edit Probe Components" in the "Defining Hardware" chapter in the PC-DMIS Core
documentation.
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Probe Dezcription;
PROBEPHS |

[ Jairt b angle
Joint:a angle
Empty Connection #1

KN — 2

Selecting a probe head

PC-DMIS CMM

The selected probe head appears in the lower Probe description box and in the

graphical display box to the right.

1. Highlight Empty Connection #1 in the Probe description box.

2. Click on the list.

3. Select the next item to be attached to the probe head (either an extension

or probe tip). Tips appear first by size and then by thread size.

Frobe Dezcription;

[ -

FPROBEFHA
Joink:b angle
Jaint a angle
ConnectPROBETFZ

Ermply Connection #1

| i

Selecting a tip

If a 5-way extension is added, PC-DMIS offers five empty connections.

You may fill any or all of the needed connections with the appropriate probe

tip(s). PC-DMIS always measures the lowest tip (lowest in the Z axis) in the

extension first.
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Probe Description;

| j‘

Joint:b angle
Joint:a angle

ConnectPROBETPZ
Connech ExTEMSwWiay

Tip #1:TIP2.5B% 10k
Tip $2: TIP3EY 200 M
ip #3: TIF2. 58 20MM

Connection #4
Lee M mimim = mbimee HE
»

5-way extension

s
-

If a line in the Probe description box is selected that already contains an item,
PC-DMIS displays a message that asks if you want to either insert before or

replace the selected item:
"Click Yes to insert before or No to replace."

o Ifyou click Yes, an additional line is created by inserting the new tip

before the original item.

o Ifyou click No, PC-DMIS deletes the original item and replaces it with the
highlighted element.

The selected item is inserted at the highlighted line in the Probe description box.
PC-DMIS displays a message that enables you to insert the selected item before the marked
line or replace the highlighted item when appropriate.

Continue selecting elements until you define all empty connections. You can

then define the tip angles to calibrate.

Defining Star Probes

PC-DMIS enables you to define, calibrate, and work with several different star
probe configurations. A star probe consists of a probe tip pointing vertically (in

the Z- direction if you're using a vertical arm) toward the CMM plate with four

additional tips pointing horizontally. For example:
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A typical star probe configuration

This section describes how to build the star probe.

©

While there are many different machine types and arm configurations, the procedures
and examples given assume that you are using a standard vertical arm CMM, where arm
points in the Z- direction toward the CMM plate.

Building the Star Probe

You can build these star probe configurations:

« 5-way customizable star probe with different probe tips. 5-way
customizable star probe. This type of star probe uses a center cube that

consists of five threaded holes into which you can screw various probe

tips.

5-way customizable star probe

« Non-customizable star probe with identical probe tips. Non-
customizable star probe. This type of star probe does not have a
customizable 5-way center. While it does come with a cube, there are no
threaded holes, and the four horizontal tips are permanently attached to
the cube. The horizontal tips are all the same size.
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Non-customizable star probe

After you build your probe, you should calibrate it by using the Measure button

in the Probe Utilities toolbox. See "Measure" for information on calibrating tips.

Building a 5-Way Customizable Star Probe

1. Access the Probe Utilities dialog box (Insert | Hardware Definition |
Probe).
2. Type a name for the probe file in the Probe file box.

3. Select No probe defined in the Probe description area.

4. Select the probe from the Probe description list. This documentation
uses the PROBETP2 probe. The probe drawing should look something like
this:

Probe drawing

5. Hide the probe from view. To hide it, double-click on the PROBETP2
connection in the Probe description area and deselect the Draw this

component check box.

6. Select Empty Connection #1 in the Probe description area.
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7. Select the 5-way cube extension, EXTEN5WAY, in the Probe description
list. Five empty connections appear in the Probe description area. The

probe drawing shows this:

Probe drawing

8. Assign the appropriate tips and or extensions needed for each Empty

Connection until you have up to five total tips, such as shown here:

Five total tips

You don't have to fill all five connections.

« Thetip assigned to Empty Connection #1 points in the same

direction as the rail on which it rests. This is the Z- direction.
o The tip assigned to Empty Connection #2 points in the X+ direction.
o The tip assigned to Empty Connection #3 points in the Y+ direction.
o The tip assigned to Empty Connection #4 points in the X- direction.

o The tip assigned to Empty Connection #5 points in the Y- direction.

66



PC-DMIS 2020 R2 CMM Manual

9. Click OK to save your changes, or click Measure to calibrate the probe.

For information on how to calibrate the tips, see "Calibrating Probe Tips".

Building a Pre-Defined Star Probe

1. Access the Probe Utilities dialog box (Insert | Hardware Definition |
Probe).

2. Type a name for the probe file in the Probe file box.
3. Select No probe defined in the Probe description area.

4. Select the probe in the Probe description list. This documentation uses
the PROBETP2 probe. The probe drawing should look something like this:

Probe drawing

5. Hide the probe from view. To hide it, double-click on the PROBETP2
connection in the Probe description area and deselect the Draw this

component check box.
6. Select Empty Connection #1 in the Probe description area.

7. Select either 2BY18MMSTAR or 10BY6.5STAR. This documentation uses
the 2BY18MMSTAR. The probe drawing displays something like this:
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Probe drawing

8. For each of the four Empty Connection items in the Probe description
area, select the same probe tips four times, once per each horizontal tip.
In this case, you could select either TIPSTAR2BY30 or TIPSTAR2BY18 four
times. This documentation uses the TIPSTAR2BY30.

Drawing

9. Click OK to save your changes, or click Measure to calibrate the probe.

For information on calibrating tips, see "Calibrating Probe Tips".

Highlighting the Current Probe Tip

A highlighted probe tip in the Graphic Display window indicates which tip is
active. PC-DMIS can highlight the active probe tip on probes that have more than
one probe shank. PC-DMIS highlights the tip when you click on a command that
uses that probe tip.
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Probe configuration with multiple tips

Probe configuration with active tip highlighted

Showing Only the Current Probe Tip
By default, PC-DMIS draws all tips and highlights the current probe tip. For star

probes, similar to highlighting the active probe tip, you can choose to hide all

non-active probe tips. When you hide non-active tips, only the current probe tip

is visible.
To show only the current probe tip:

1. Select Insert | Hardware Definition | Probe to show the Probe Utilities
dialog box.

2. Inthe Probe description area, double-click on the probe head

component to show the Edit Probe Component dialog box.

3. Select the Draw active tip only check box.
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*TIADED BALLCU, T, I51.52 O,10, 1 TOMET e TS, e | .o b
*T2A0B0 BALL-45,0,121.52-1,0,1 _ —

:rl-i: Edit Probe Component

*TSAl
Component: PROBEPH10MQ
[+ Draw active tip only
Cancel

) |+ Draw this component

4
. Default rotation angle about connection: |0

Probe I
|PR.OB

T

Joint:b angle
Joint:a angle

Draw active tip only check box in the Edit Probe Component dialog box

4. Click OK to close the Edit Probe Component dialog box.
5. Click OK to close the Probe Utilities dialog box.

In the Edit window, whenever the cursor is below the LOADPROBE command, the

measurement routine hides the non-active tips.

Defining Hard Probes

PC-DMIS CMM allows you also define a hard (or fixed) probe. While touch trigger
probes (TTP) cause the CMM to report the position whenever the probe comes
in contact with the part, a hard probe does not behave this way. Instead, a hard
probe registers a hit whenever you press a button on the machine or arm or, in
the case of scanning, when certain conditions are met (such as crossing a

predefined zone, elapsed time, elapsed distance, and so forth).

Generally, these types of probes are used with PC-DMIS Portable. To calibrate
and use this type of probe, see "PC-DMIS Portable" in the PC-DMIS Portable

documentation.
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Calibrating Probe Tips

Calibrating your probe tips tells PC-DMIS the location and diameter of your
probe tips. You cannot execute your measurement routine and measure your
part until you calibrate the probe tips. The terms "calibrate" and "qualify" are

used interchangeably.
To begin the calibration process:

1. Make sure the Active tip list in the Probe Utilities dialog box (Insert |
Hardware Definition | Probe) has the desired tip angles.

2. Select the probe tip or tips that you want to calibrate from the list.

3. Click Measure to display the Measure Probe dialog box.

If you have a probe changer and the currently active probe file is not the
probe configuration in the probe head, PC-DMIS automatically drops off the currently
loaded probe configuration and picks up the needed one.

Measure Probe [
Pumber of hits: E Manusl
Prhit | Relract: 2.54 C e
Move speed (%) m Man+DCC
Toudh speed (%) 2 DEC+0CC
Type of operation Cafibe alion mode
@ Calbrate tips @ Default mode
Calbrate the urt User defined
Qualification chedk
‘Wrigt calibration
Btart End: Increment: Shank qual sjurmiber ghark: Fits: 4
A |
Shank affset: 5
T
Ci Parameter pets
Flare Save
- Dol 12
Tool mouniéd on raolary able Resel upd 10 Theo ol start of calibra ion
List of available tools: Tips &0 use if none explcty selected
|Test sPrERE 0,0,1 30 0 * WM Abort execution
Add Teal... | | Edit Toal... | Used in program
Delete T
%l Measure | Careel

Measure Probe dialog box
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The Measure Probe dialog box displays the settings that apply to probe
qualification measurements. Once you make the desired selections, click

Measure to begin.

Requirements Prior to Calibration

To begin the calibration process, you must define a qualification tool. The type of
measurement(s) to be made on the tool depends on the type of tool (typically a
SPHERE) and the type of tip (BALL, DISK, TAPER, SHANK, OPTICAL).

o To select a currently-defined qualification tool from the list, click List of

available tools.

« To define a new qualification tool to add to the available tools listing, click
Add Tool.

« To change the configuration of the currently-defined qualification tool,
click Edit Tool.

o To delete the currently-defined qualification tool, click Delete Tool.

Once Calibration Starts
PC-DMIS displays one of two styles of messages that ask if the qualifying tool has
been moved. The type depends on your machine's ability to use DCC hits to

locate the qualification tool:
YES/NO Message Box

PC-DMIS displays this message box for machines that do not support the ability

to locate the qualification tool using DCC hits (such as manual-only machines):

pcoms____————————————————————1]

Has the qualification tool been moved or has the machine zero point changed? WARNING:
Tip is about to rotate to TIP1!

Yes No

Qualification Tool Moved Dialog Box
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PC-DMIS displays the Qualification Tool Moved dialog box if your measuring
machine and probe configuration support the ability to locate the qualification
tool using DCC hits:

Qualification Tool Moved

Has the qualification tool been moved, or has the Machine
zero point changed?

For a small position change where the last known
position is still very close to the current position, it may
be possible to locate the tool in DCC mode without
needing a Manual hit.

For a newly defined tool or a significant position change,
a Manual hit will be needed to locate it.

ONU
(@ Yes (Manual hit to locate tool)

(JYes (DCC hits to locate tool)

Qualification Tool Moved dialog box

o If you select No, PC-DMIS displays the Execution dialog box. It does not
require any manual hits unless they are appropriate for the selected

measurement method (such as operating in Manual mode).

For a tactile probe on a Bridge-type CMM, PC-DMIS continues with the

automatic calibration routine.

« Ifyou select Yes (Manual hit to locate tool), PC-DMIS displays the
Execution dialog box. It requires you to take one or more hits in Manual
mode (depending on the tool type) before it continues the calibration

process.

For a tactile probe on a Bridge-type CMM, you have to manually hit the

sphere to locate the tool position.

73



PC-DMIS CMM

« Ifyou select Yes (DCC hits to locate tool), PC-DMIS displays the
Execution dialog box and automatically attempts to use DCC hits to
locate the qualification tool. You may use this option when you have

repositioned the qualification tool to nearly the same previous location.

About the Leg Collision Check for a Bridge CMM During Calibration
At this point, for a tactile probe on a Bridge-type CMM, PC-DMIS displays the

Collision Check dialog box. It asks if you want to run the Leg Collision check:

Collision Check

o Do you want to run the collision check?

Yes No

[ ] Don't ask me again

Collision Check dialog box - collision check message

« Ifyou select No, PC-DMIS continues with the standard calibration routine

(it does not perform the Leg Collision check).

« Ifyou answer Yes, PC-DMIS verifies any collisions with the current limits in
the CMM Limits area of the Part/Machine tab in the Setup Options
dialog box. If necessary, PC-DMIS adds any safety movements. PC-DMIS
displays the Collision Check dialog box with the name of the tip that it is

currently checking:

Collision Check

o Checking T1A0BO
n B )

Collision Check dialog box - name of tip
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The Leg Collision check takes a few seconds to run. The time depends on the
number of tips selected. You can use the Stop or Cancel button to stop or
cancel the check. If needed, PC-DMIS adds safety movements (retracting the tip
along X or Y') to avoid possible collisions with the CMM legs, and safety

movements in Z to avoid possible collisions with the plate, roof, or gauge sphere.

After PC-DMIS runs the Leg Collision check, if it needs to, it executes the

calibration routine which was improved with the safety movements.

In a few situations, the Leg Collision check may find some probe tip rotations
that cause collisions that it cannot automatically resolve. In these cases, the
calibration cannot safely execute, and PC-DMIS interrupts the calibration. It

shows a "Can't calibrate" message and lists those problem tip names.

The Leg Collision check is available when you run the calibration routine directly
with the PC-DMIS interface or AUTOCAL IBRATE command, and only with vertical
calibration tools. It is not available for star probes. It does not work with Automation
functionality.

Once Measurement Finishes

Once the measurement finishes, PC-DMIS calculates the qualification results as
appropriate for the type of probe, tool used, and operation requested. The
difference between the two Yes options in the Qualification Tool Moved dialog
box only affects whether or not you need to perform a manual hit during
measurement. For purposes of the post-measurement calculations, both Yes

options are equivalent.

Following calibration, a brief summary for each tip is visible in the Active Tip
List in the Probe Utilities dialog box. To see detailed results of the calibration,

click Results in that dialog box.

Recalibrating
In general, PC-DMIS cannot tell if a probe tip needs to be recalibrated. Be sure to

perform a recalibration if anything changes with your probe.

75




PC-DMIS CMM

Number of Hits

Murmber of Hits: |5

Number of Hits box

PC-DMIS uses the number of indicated hits to measure the probe based on the

Calibration mode. The default number of hits is 5.

Prehit / Retract

Prehit # Retract: IEI.1

Prehit / Retract box

Use the Prehit / Retract box to define a distance value away from the part or
calibration tool. The speed of PC-DMIS decreases to the defined touch speed
while within this distance. It remains at the touch speed until the hit is taken and
the distance is reached again. At that point, PC-DMIS returns to the defined

move speed.

Some controllers do not retract on their own. In these cases, PC-DMIS issues the
move to do the retract, and the distance is based on ball surface to the part's theoretical hit
location. If the controller does do the retract, the distance may be calculated either from the
ball surface or the ball center to either the theoretical or measured hit location, depending on
the controller.

Move Speed

kMove Speed: |2EI

Move Speed box

Use the Move Speed box to specify the move speed for the PH9 calibration.
Depending on the state of the Display absolute speeds check box on the

Part/Machine tab in the Setup Options dialog box, the Move Speed box and
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Touch Speed box can either accept an absolute speed (mm/sec) or a percentage

of the machine's defined top speed.

For additional ways to affect the speed in the measurement process, see "Move
Speed %" in the "Setting your Preferences" chapter of the PC-DMIS Core

documentation.

The number in the Move Speed box can contain no more than four decimal places.
If you enter a number with more than four decimal places, PC-DMIS rounds the number off
at the fourth decimal place.

Touch Speed

Touch Speed: |2

Touch Speed box

Use the Touch Speed box to specify the touch speed for the PH9 calibration.
Depending on the state of the Display absolute speeds check box on the

Part/Machine tab in the Setup Options dialog box, the Move Speed box and

Touch Speed box can either accept an absolute speed (mm/sec) or a percentage

of the machine's defined top speed.

For more information, see "Touch Speed %" in the "Setting your Preferences"

chapter in the PC-DMIS Core documentation.

The number in the Touch Speed box can contain no more than four decimal
places. If you enter a number with more than four decimal places, PC-DMIS rounds the
number off at the fourth decimal place.
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System Mode

' Manual " Man+DCC
" DCC " DCC+DCC

System modes

The system modes for calibrating probes include the following:

o Manual mode requires you to take all hits manually even if the CMM has
DCC capability.

e DCC CMMs use DCC mode. It automatically takes all hits unless the
qualification tool has been moved. In that case, you must take the first hit

manually.

« Man+DCC mode is a hybrid between Manual and DCC modes. This mode
helps with calibrating odd probe configurations that aren't easy to model.
In most cases, Man+DCC behaves like DCC mode with the following

differences:

o You must always take the first hit manually for each tip, even if the
qualification tool hasn't moved. All remaining hits for that tip will

then be taken automatically in DCC mode.

« None of the pre-measurement clearance moves for each tip are

performed since all first hits are performed manually.

o Once PC-DMIS completes the sphere measurement for a given tip,
depending on the type of wrist you have, it may or may not perform

the final retract moves.

If you have a moveable wrist like a PH9, PH10, PHS, etc., PC-DMIS performs the final
retract moves as it would in regular DCC mode. It proceeds without prompting you thereby
ensuring that the probe has sufficient clearance to move to the next tip's AB angles, and to
perform the next AB move.

If you do not have a moveable wrist, PC-DMIS doesn't perform the final retract moves.
Instead, PC-DMIS proceeds directly to the prompt for the manual hit for the next tip.

o DCC+DCC mode functions like the MAN+DCC mode except that instead of
taking the first hit manually for each tip, PC-DMIS instead takes DCC

sampling hits to locate the sphere. You may find this mode useful if you
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want to fully automate the calibration process. However, be aware that

the MAN+DCC mode may give more accurate results.

Type of Operation area

Type of operation

* Calibrate tips f_“

f"

" Qualification check

(" " Calibrate ScanRDV

Type of operation area

Use the Type of operation area to select the operation that PC-DMIS performs

when you click the Measure button in the Measure Probe dialog box.

Calibrate Tips

Use this option to do a standard calibration of all marked tips.

Calibrate the Unit

This option creates error maps for infinite wrist devices and indexable wrist
devices. For indexable wrist devices, see the information below. For information
on infinite wrist devices, see "Calibrate the Unit for Infinite Wrist Devices" in the

"Using a Wrist Device" appendix in the PC-DMIS Core documentation.

This option only functions with single arm configurations.

Calibrate the Unit (For Indexable Wrist Devices)

Use this option to error map a probe head or a wrist device. This section
describes error mapping an indexing probe head, such as the PH9, PH10, or
Zeiss RDS. A special probe configuration, consisting of three styli of the same
diameter, is placed in the probe head and as many tip orientations (all possible
orientations are best) that the user desires are measured with this probe

configuration. Generally, you should arrange the styli in a "T" configuration at
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least 20 mm tall and 40 mm wide (like a star probe with styli at 20 mm from the

center). The farther the styli are separated, the more accurate is the error map.

Once you have measured all possible orientations using the special
configuration, you can change probe configurations without having to do a
calibration of the entire tip list. Each orientation that is measured in the original
map is then automatically calibrated in the new configuration. PC-DMIS provides
complete support for calibrating and using all Renishaw and DEA probe heads,

as well as the Zeiss RDS head.

This option, as discussed here, refers exclusively to probe heads that have
repeatable index positions such as the PH10. This calibration requires a 3-stylus star probe.
After this calibration is performed, only the indexed positions that were qualified during the
unit calibration can be used in future probe files without performing a full calibration. The
Calibrate the unit option is not available when using an analog probe, regardless of whether
the probe head is of a type that is either indexable or infinite. This is because an analog probe
must have each individual position calibrated to obtain the required deflection coefficients.

For more information on calibrating wrists, see the "Using a Wrist Device"

appendix in the PC-DMIS Core documentation.

""Calibrate the Unit" Process for Indexable Wrist Devices
1. Create the unit probe configuration similar to the one in the graphic

below:
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A - 50 mm extension
B - 5-way center
C - Three 3BY20 tips

. The exact sizes of the components may vary, but the shape must remain

the same. It is also best to choose the lightest components possible,

because gravity can cause some error in the measurements.

. In the Probe Utilities dialog box, click the Add Angles button. Add as

many different orientations as you desire. A complete mapping of the

probe head would mean measuring each possible orientation.

. In the Probe Utilities dialog box, select the Measure button to open the

Measure Probe dialog box.

. Type the default values to use.
. Select Calibrate the unit for the type of operation to perform.

. In the Measure Probe dialog box, click the Measure button. PC-DMIS

then measures each of the three tips at each of the selected orientations.
PC-DMIS uses this data to map the offset, pitch, and yaw of each

orientation.

. Place a probe configuration that you want to use for measurement on the

probe head.

. Choose at least four of the mapped orientations.
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10.Select the Use Unit Calib Data check box in the Probe Utilities check

box.
11.Calibrate this probe in the chosen orientations. To do this:

o C(lick Measure in the Probe Utilities dialog box. The Measure

Probe dialog box appears.

« Select the Calibrate Tips option for the type of operation to

perform.

o Click the Measure button in the Measure Probe dialog box. PC-
DMIS then calculates the actual length offset for this probe
configuration. PC-DMIS automatically creates tips for each mapped

orientation.

Lower Matrix
Use this option to calibrate your SP600 probe's lower level matrix. For

information, see "Notes on SP600 Lower Matrix" and "Performing a Low Level

Matrix Calibration".

Qualification Check

This option re-measures the tip orientations that you specify within the selected
probe file. It does a comparison to the previously measured data for these tip
orientations. You can use this comparison to determine if a complete calibration
is needed. This is an audit-only procedure within the selected probe file and

does not update the tip offsets.

Home the Unit

This option performs a partial wrist-mapping procedure on selected previously-
qualified tip angles to determine the proper orientation of A =0 and B = 0 within
the wrist error map. PC-DMIS includes Home the unit for selection if the value
of the PC-DMIS Settings Editor RenishawWrist registry entry is set to 1. For help
with modifying registry entries, see the "Modifying Registry Entries" chapter in
the PC-DMIS Core documentation.
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Your LMS license or portlock must have the wrist option turned on in order for PC-
DMIS to enable the wrist support.

Calibrate NC-100 Artifact

Use this option to calibrate an NC-100 qualification tool. To enable this option,
you must have previously purchased the NC-100 option. If this option is enabled
in the LMS license or on the portlock, the NC-100 tab appears in the Setup
Options dialog box (Edit | Preferences | Setup). You must then set up the NC-
100 before the Calibrate NC-100 artifact option becomes available.

Calibrate ScanRDV

When using an analog scanning probe, some machine types support using a
radius deviation from the tip's nominal size. This deviation from the nominal
may be different for discrete hits (referred to as PRBRDV) as compared to
continuous scanning (referred to as SCANRDV). Use this option to calibrate a tip
directly within this dialog box to calculate a scan-specific radius deviation. If your
machine does not support the radius deviations separately from the tip size, this

option is unavailable.

Before you use this option, you must first calibrate the tip in the usual manner,
typically by using the Calibrate tips option. Once done, you may then use the
Calibrate ScanRDV option to calculate a scan-specific deviation. PC-DMIS
measures a single circular scan on the equator of the calibration tool to calculate

this value.

PC-DMIS has an older method for measuring a scan-specific deviation by using a
measurement routine containing suitable commands. While this older procedure still
functions and remains a flexible approach, it requires considerable effort to develop a suitable
calibration measurement routine. The new method is likely adequate for most situations, but
you can still use the previous method as needed. For that method, see "Using Separate
Deviations for Discrete and Scan Measurements".
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Calibration Mode area
Calibratian Mode

" Default Mode Mumber of Lewvels: |2
@ User Defined Stan Angle: [0.2
End Angle: IEIEI.EI

Calibration Mode area

The Calibration Mode area contains options that you can use to switch between

default mode and user-defined options as described below.

Default Mode
If you select the Default Mode option, PC-DMIS takes the number of indicated
hits around the spherical tool at either 10 or 15 degrees from the equator. It also

takes one additional hit normal to the probe, 90 degrees from the equator.

S0
e

Sample Spherical Tool

(A) - Normal to Probe
(B) - Equator
(C) - Shaft

Taking the hits at either 10 or 15 degrees prevents the shank of the probe from
hitting the calibration sphere when the shank diameter is almost as large as the

probe's tip diameter.

If your tip's diameter is less than 1 mm, PC-DMIS takes the hits around the sphere at 15
degrees.

If your tip's diameter is greater than 1 mm, PC-DMIS takes the hits around the sphere at 10
degrees.
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User Defined Mode

If you select this option, PC-DMIS enables you to access the levels and angles
boxes. PC-DMIS measures the probe based on the number of levels, start angle,
and end angle that you define in those boxes. The location of the level is based
on the angles that you set. 0° is located at the equator of the probe. 90° is

normal to the probe. Only one hit is taken when measuring normal to the probe.

Number of Levels
The Number of Levels value sets the number of levels that PC-DMIS uses in the
calibration process. PC-DMIS divides the number of hits by the number of levels

to determine how many hits to take at each level.

Start and End Angles
The Start Angle and End Angle values control the locations of the first and last

levels. Any additional levels are located equally between these two levels.

« Astarting angle of 0° is located at the equator of the sphere (relative to

the probe).

o Anending angle of 90° is located at the top of the sphere (normal to the

probe).

p—
|

©w ©

@

Start and end Angles
(A) - Normal to Probe: 90 degrees
(B) - Equator: 0 degree

(C) - Shaft
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Wrist Calibration area

Wizt Calibration

Stark End [hzrement
L% |-14EI.EI |14EI.EI |1EI.EI
B: |-1BEI |1BEI |1EI.EI

* Create Mew Map

Wiew / Delete Mapz |
" Replace Clozest Map

Wrist Calibration area

Use the Wrist Calibration area to specify the wrist positions in a pattern of up
to nine sphere measurements for indexable wrist calibration. This area becomes

available for selection when you meet the following conditions:

o Set up aninfinitely indexable wrist device such as the PHS or the CW43L in
the Probe Utilities dialog box. See "Defining Probes".

o Setthe appropriate wrist registry entries (DEAWrist or RENISHAWWrist)
in the Option section in the PC-DMIS Settings Editor to 1. For details, see
"Modifying Registry Entries" in the Settings Editor documentation.

o Select the Calibrate the unit option in the Type of Operation area in the

Measure Probe dialog box.

For details on using and calibrating wrist devices, see "Using a Wrist Device"

appendix in the PC-DMIS Core documentation.

Defining AB Wrist Positions to Calibrate

To calibrate the wrist, you need to calibrate wrist positions in a pattern of at
least three A angle positions by at least three B angle positions for a total of nine
sphere measurements. The Wrist Calibration area gives you the ability to
specify the angles for calibrating both the A and the B axes. Use the Start, End,
and Increment boxes to specify the start and end angles for mapping the wrist,

and the increment for mapping in both the A and B axes.
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Suppose you use these values:

A Angle:

Start =-90
End =90
Increment = 90

B Angle:

Start =-180
End = 180
Increment = 180

PC-DMIS calibrates the positions of A-90B-180, A-90B0, A-90B180, A0B-180, AOBO,
A0B180, A90B-180, A90B0, and A90B180.

Choose the actual start and end angles according to the type of wrist device that
you use, the mechanical availability, and the manufacturer or vendor recommendations. In
some cases, PC-DMIS automatically determines the start and end angles based on the
controller's specifications (although in these cases, PC-DMIS only maps 359.9 degrees of the
B axis roll).

While a minimum of nine positions is required to calibrate a wrist device, you
may choose to use more than this minimum. PC-DMIS gives you a slightly more

accurate calibration if you use more than the minimum number of positions.

When you calibrate a wrist, you can also create a wrist error map to correct for
angular errors in the wrist between calibrated positions. For information, see
"Calculate Error Map" in the "Using a Wrist Device" appendix of the PC-DMIS

Core documentation.

If you're using an SP600 probe, be sure to read the cautionary section in the
"Wrist Calibration" topic in the "Using a Wrist Device" appendix in the PC-DMIS

Core documentation.
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Using Wrist Error Maps

Use the following controls to create, replace, view, and delete wrist error maps.

o Create New Map - This option creates a new wrist error map when you

click Measure.

o Replace Closest Map - This option replaces the closest existing wrist

error map with a newly created wrist error map when you click Measure.

o View / Delete Maps - This button displays the View / Delete Wrist Maps
dialog box. For each mapped wrist, this dialog box lists any wrist error
maps found on your system. It also shows the probe's extension length,
and it lists the number of AB angles and the angle increment value. To
remove a wrist error map from your system, select a wrist error map, and

click Delete.

Shank Qual
[ Shank Qual

Shank Qual check box
Select the Shank Qual check box if you are using a shank tip to take edge hits.

Use this check box to qualify the shank of the probe. If you select this option,
you can manipulate the Num Shank Hits box and Shank Offset box.

Be aware that if you are using a shank probe, you only need to do a shank calibration
if you'll be taking edge hits.

Number Shank Hits

MHurmber Shank Hits: |4

Number Shank Hits box

The Number Shank Hits box sets the number of hits that are used to measure
the shank.
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Shank Offset

Shank Offzet: IEI.'I 959

Shank Offset box

The Shank Offset box sets the distance (or length) up from the tip of the shank
that PC-DMIS takes the next set of qualification hits.

Parameter Sets area

Parameter Sets

I ame

Save |

j Delete |

Parameter Sets area

Use the Parameter Sets area to create, save, and use saved sets of probe

calibration parameters. PC-DMIS saves this information as part of the probe file.

It includes the settings for the number of hits, prehit/retract distance, move

speed, touch speed, system mode, gualification mode, and the qualification

tool's name and location.

To create your own named parameter sets:

1.

89

Allow PC-DMIS to automatically update your probe file to at least the

version 3.5 format.

Open the Probe Utilities dialog box (Insert | Hardware Definition |
Probe).

Click the Measure button to open the Measure Probe dialog box.
Modify any parameters in the Measure Probe dialog box.

In the Parameter Sets area, in the Name box, type a name for the new

parameter set.
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6. Click Save. PC-DMIS displays a message to tell you that your new
parameter set has been created. To delete a saved parameter set, from

the list, select it and click Delete.

7. If you want to calibrate your probe tips right away, click the Measure

button. If you want to calibrate them later, click Cancel.

8. In the Probe Utilities dialog box, click OK. To delete any changes that you

made to the probe file, including any parameter sets, click Cancel.

Once you create a new parameter set, you can use it in the
AUTOCAL IBRATE/PROBE command. For information, see "AutoCalibrate Probe"

in the "Defining Hardware" chapter in the PC-DMIS Core documentation.

A parameter set is specific to the probe that was in use when you created it.

Tool Mounted on Rotary Table
[T Tool Mounted on Rotary Table

Tool Mounted on Rotary Table check box

Select the Tool Mounted on Rotary Table check box if the probe qualification
tool is mounted on the rotary table. This check box is disabled if the machine

does not have a rotary table.

Reset Tips to Theo at Start of Calibration

||_ Reset tips to Theo at start of calibration |

Reset tips to Theo at start of calibration check box

If you select this check box, the tip or tips undergoing calibration are
automatically reset to their original theoretical conditions when the calibration
starts. This essentially functions the same as if you had manually clicked the

Reset Tips button in the Probe Utilities dialog box before calibration.
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This functionality does not apply to all types of operations and all types of

hardware, however.

It does not affect a "Qualification Check" operation, because that is only a test of
the calibration and does not actually change any calibration related data. It also does not
apply when you use infinite wrist devices in a mapped mode.

It is mainly used with the "Calibrate Tips" operation when used with a fixed

head, indexing wrist, or infinite wrist if used in an indexing (non-mapped) mode.

Tips to Use if None Explicitly Selected

Tips to use if none explicitly selected
@) all (@) Abort execution

() used in Routine

Tips to use if none explicitly selected area

Use this area to specify the action that PC-DMIS should take if you did not
explicitly select any probe tips in the Active tip list in the Probe Utilities dialog

box prior to starting calibration.

If you explicitly choose tips in the Probe Utilities dialog box, only the selected
tips are used.

o All - PC-DMIS uses all existing probe tip angles in the current probe file.

e Used in Routine - PC-DMIS only uses the probe tip angles that are used in
the current measurement routine for the current probe file. The

restrictions are as follows:

« This option may not achieve the desired result if you use itin a
measurement routine for which the Automatically Adjust Probe

Head Wrist option is enabled. The tips used in the measurement

91




PC-DMIS CMM

routine at the time of the calibration may change later as a result of

the actual part alignment.

o This option looks only at the measurement routine that is currently
open. It does NOT try to look through references to external files,

such as subroutines.

o Abort execution - PC-DMIS aborts the execution or measurement. It

treats the condition of no tip angles selected as an error condition.

These options do not apply to all operation types and all hardware types. Mainly,

it is used with the "Calibrate Tips" or "Qualification Check" operation when used

with a fixed head, indexing wrist, or infinite wrist if used in an indexing (non-

mapped) mode.

Measure

keazure |

Measure button

The Measure button performs the operation that you select in the Type of

Operation area.

SP600 Calibration Information

Below are some changes to the calibration procedure for SP600 probes made to

versions 3.25 and higher.

Notes on SP600 Lower Matrix
The lower matrix procedure uses the AP_COMP methodology developed by

Hexagon Manufacturing Intelligence. Three registry entries are available in the
ANALOG_PROBING section in PC-DMIS Settings Editor:

e SP6MTXMaxForce - Set its value to 0.54.
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o SP6MTXUpperForce - Set its value to 0.3.
o SP6MTXLowerForce - Set its value to 0.18.

The values for these registry entries are those currently recommended by
Hexagon Manufacturing Intelligence during the lower matrix procedure. If the
registry entries don't already exist, PC-DMIS creates them the first time you run

the lower matrix procedure.

You shouldn't change the values unless Hexagon Manufacturing Intelligence
issues new recommendations. The lower matrix procedure uses these values
regardless of any OPTIONPROBE command that may or may not be present in

the current measurement routine.

For information about the PC-DMIS Settings Editor, see the PC-DMIS Settings

Editor documentation.

For more information on the lower matrix, see this Hexagon Technical Support
page:

http://support.hexagonmetrology.us/link/portal/16101/16131/Article/721/What-

is-a-Lower-Level-Matrix

Notes on SP600 Upper Level Matrix (Regular Calibration)
The following notes apply to the Upper Level Matrix calibration when you use an

analog type probe.

Using OPTIONPROBE Commands with Analog Probe Types

An OPTIONPROBE command is inserted into the measurement routine any time
you change values on the Opt. Probe tab in the Parameter Settings dialog box.
For information on the Parameter Settings dialog box, see "Parameter Settings:
Probe Options tab" in the "Setting Your Preferences" chapter in the PC-DMIS

Core documentation.

If PC-DMIS encounters an OPTIONPROBE command in the current measurement
routine before the probe's LOADPROBE command, the calibration uses the values
from the OPTIONPROBE command. If the OPTIONPROBE command doesn't
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precede the LOADPROBE command, PC-DMIS uses the default values that are
stored in the PC-DMIS Settings Editor application.

For this version of PC-DMIS, you do not need to include the default machine
values in an OPTIONPROBE command, because PC-DMIS automatically uses the
machine specific defaults if it can't find an OPTIONPROBE command. The default
parameters are stored in the ANALOG_PROBING section of the PC-DMIS
Settings Editor application.

Using the OPT IONPROBE command may limit the portability of the measurement
routine. Since PC-DMIS uses machine-specific data in the OPT I0ONPROBE command, you
may get inaccuracies if you run the measurement routine on a computer using a different
CMM. Unless you really need to use the OPT IONPROBE command (such as to measure a
really soft part), you generally shouldn't use an OPT IONPROBE command in this version.
PC-DMIS can automatically grab the default machine values automatically from the PC-
DMIS Settings Editor application.

Changing the Default Calibration Algorithms
The default 3D calibration algorithm for the SP600 has been changed to Trax.
The UseTraxWithSP600 registry entry controls this. It is in the Option section.

PC-DMIS, by default, sets this registry entry to 1, which means that Trax will be
the default algorithm. You can try the algorithm that works best for your

particular situation.

If using Trax calibration for the SP600, the effective tip size generated from the

calibration differs from the design value.

If using Trax calibration for non-SP600 analog probes on the Wetzlar machines, the
design value of the tip size is used because tip size deviation is handled

differently.
If using non-Trax calibration, the design value of the tip size is used.

For information on PC-DMIS Settings Editor, see the PC-DMIS Settings Editor

documentation.
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Disk Stylus Calibration Notes and Procedure

When you perform a discrete hit calibration of a disk stylus on an analog probe

with the qualification sphere, you need to use the Measure Probe dialog box

and specify the following:
o Five hits in the Number of Hits box
o Two levels in the Number of Levels box
These do not apply for probes that use the Renishaw scan-based calibration.

Make sure that when you define your probe, you model a disk stylus and not a
ball stylus. Once you click the Measure button in the Measure Probe dialog
box, PC-DMIS automatically recognizes that you have an analog probe with a

disk stylus and goes through this procedure:

« If you moved the sphere, or if you chose the Man + DCC mode, PC-DMIS
prompts you to take one manual hit on the very top of the qualification
sphere (the north pole) with the center of the bottom of the disk stylus. If
your probe configuration has an additional ball stylus attached to the

bottom of the disk stylus, be sure to take the hit with that ball stylus.

o Ifyou didn't move the sphere, and you chose not to use Man + DCC mode,
PC-DMIS takes the hit on the top of the qualification tool in DCC mode.

PC-DMIS then finishes by doing the following in DCC mode:

o PC-DMIS does one of the following based on the value of the
ProbeQualAnalogDiskUsePlaneOnBottom registry entry located in the
Probe Cal section of the PC-DMIS Settings Editor:

o Ifthis entryis set to 1, PC-DMIS takes four hits on top of the sphere
using a circular pattern on the bottom of the disk stylus and
calculates a plane from it. Measuring a plane helps ensure that the
hits for calibrating the face are oriented properly to reflect the
actual plane of the disk. This is the default for the traditional

calibration method using discrete hits.
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o Ifthis entryis set to 0, PC-DMIS does not attempt to measure a
plane on the bottom of the disk's face. Instead it uses the design
orientation of the disk. This is the default for the Renishaw scan-based

calibration.

« After the hits are taken on top of the sphere, it takes six hits on two levels

to get a close location of the center point of the sphere.

« Ituses the center point along with the vector from either the plane
measurement or the design orientation to correctly position the

subsequent measurement.

o For discrete hit calibration, it takes five hits (four in a circular pattern
around the equator of the sphere and the fifth hit on the top, or the pole,
of the sphere).

» For scan-based calibration, it takes a series of scans at two different levels
(one slightly below the equator and one slightly above the equator). Each
level is scanned in both clockwise and counterclockwise directions. Each
direction for each level is also scanned using two different scan force

offsets. This results in a total of eight scans.

PC-DMIS also provides two additional registry entries in the PC-DMIS Settings
Editor in the ProbeCal section. You can use these to affect the location of the
hits on the bottom of the disk stylus during calibration. These registry entries

are:

e ProbeQualAnalogDiskBottomHitsDistanceFromEdge

e ProbeQualAnalogDiskPlaneStartAngle

For more information on these registry entries, see the "ProbeCal" section of the
PC-DMIS Settings Editor documentation.

SP600 Calibration Procedures
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The following procedures describe how to calibrate your SP600 probe's lower

level and upper level matrices.

For best accuracy in the processes below, use a high-quality spherical calibration

tool, Keep the calibration tool well-cleaned throughout both calibration

processes.

Performing a Low Level Matrix Calibration

The low level matrix contains the 3D or centered position of the probing device.

You should redo the SP600 low level matrix calibration at these times:

Whenever you remove the probe head
Whenever you remounted the probe head
Whenever you attached a new SP600 probe
Whenever the SP600 sustains damage

During periodic intervals based on your specific needs

Prerequisites

Before following the calibration procedure below, ensure that you meet these

prerequisites:
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You must run PC-DMIS in Online mode.
You must run PC-DMIS using a CMM that has a lower matrix.

If using a Leitz protocol controller from Hexagon Manufacturing
Intelligence / DEA, it must be configured to use a lower matrix. For this to

be true it must have PRBCONF=0 in the controller settings.

You must have an analog probe that utilizes a lower matrix. Some of these
include the SP600, SP80, LSP-X1, LSP-X3, LSP-X5, and so on.

You should use a rigid stylus that deflects as little as possible during the
procedure. A common example of this for an SP600 is the 8x100 ceramic

stylus.
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Calibration Procedure
1. Access the Probe Utilities dialog box (Insert | Hardware Definition |
Probe).

2. Ensure that the angles that you need exist in the Active Tip List.

3. From the Active Tip List, select the angle used as the reference position.
In most instances, this should be the angle used for the Z- direction.

Unless you have a horizontal arm, this angle is usually the T1A0BO tip.
4. Click the Measure button. The Measure Probe dialog box appears.

5. Select the SP600 Lower Matrix option button from the Type of
Operation area. This option appears only when you work in Online mode

and have the SP600 probe set up inside the Probe Utilities dialog box.

6. If desired, change the values in the Prehit / Retract, Move Speed, or

Touch Speed boxes.
7. Select an appropriate tool from the List of Available Tools list.

8. Click the Measure button. PC-DMIS gives a warning message that tells you
that if you continue, you will change the machine specific parameters for
the lower level matrix on the controller itself. Click Yes to continue the

calibration.

9. PC-DMIS displays another message asking if the qualification tool has
moved. Click Yes or No.

10.PC-DMIS next displays a message asking you to take one hit normal to the
calibration tool. If you're working from the Z- position, take the hit on the
very top of the tool. After taking this one hit, PC-DMIS takes over and
finishes determining the center location of the calibration tool. It does this

by taking:
e 3 hits around the sphere
o 25 other hits around the sphere

11.0nce PC-DMIS finds the center location of the tool, the actual low level

matrix calibration begins. PC-DMIS automatically takes 20 hits (10 hits in
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one direction and 10 hits in another direction forming a cross pattern) on
the X+, X-, Y+, Y-, and Z+ poles of the calibration sphere, for a total of 100

hits. This typically takes five to ten minutes to complete.

12.PC-DMIS then presents you with nine numbers along with a message
asking if these numbers are correct. These are the lower level matrix
values. If you started the calibration with the probe in the Z- direction
then the ZZ value (value in the third row and third column) should be
between about .14 and .16. All other values should be less than or about
.

13.1f the values are correct, click OK. PC-DMIS sends an emergency stop
command to the machine and then overwrites the lower level matrix
values on the controller with these newer values. PC-DMIS displays

another message box asking you to start your machine.
14.Press the Machine Start button on your jog box.
15.Click OK in the message box.

PC-DMIS once again displays the Probe Utilities dialog box. Notice that the
reference tip in the Active Tip List isn't calibrated. The lower level calibration
doesn't calibrate the actual tip angles. Tip angles get calibrated when you

perform the upper level matrix calibration procedure.

If you don't have a good low level matrix, you will experience problems in some
scanning routines, and the machine may not be able to complete some scans. In addition, you
will experience inaccuracies.

Performing an Upper Level Matrix Calibration

After you've finished calibrating the lower level matrix, you can perform the
regular calibration. This upper level calibration calibrates the actual probe tips. It
also sends another matrix of numbers to the controller that gives small
corrections to the lower level matrix based on the current probe configuration

and orientation.
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To achieve greater accuracy, PC-DMIS should take probe hits, measuring a full
sweep, all around the equator of the calibration sphere. You will get better
results if you have a good angle of coverage on the sphere. You can control the
start and end angles for the sweep around the sphere's equator from these

registry entries in the ProbeCal section in PC-DMIS Settings Editor:
Ful ISphereAngleCheck - Set its value to 25.0
ProbeQualToolDiameterCutoff - Set its value to 18.0
ProbeQualLargeToolStartAnglel - Set its value to 50.0
ProbeQualLargeToolEndAnglel - Set its value to 310.0
ProbeQualSmal IToolStartAnglel - Set its value to 70.0

ProbeQualSmal 1 ToolEndAnglel - Set its value to 290.0

For information on modifying registry entries, see the "Modifying Registry

Entries" chapter in the PC-DMIS Core documentation.

Calibration Procedure

Follow this procedure to do an upper level matrix calibration:

1. Open the Probe Utilities dialog box (Insert | Hardware Definition |
Probe).

2. Click the Measure button.
3. Inthe Type of operation area, select Calibrate tips.

4. In the Calibration mode area, select User defined. Since the Default
method only takes hits around the diameter and one hit on top of the
calibration sphere, it doesn't give a very good 3D relationship of the probe
center. However, if you want to calibrate using the Default method, be
sure to read "Notes on SP600 Default (2D) Calibration Mode" below.

5. In the Number of levels box, type 3. You can type in additional levels as
long as they don't exceed the number of hits you'll be taking. But, the

minimum number of levels should be at least three.
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6. Inthe Start Angle box, type 0.
7. Inthe End Angle box, type 90.

8. In the Number of hits box, type 25. You can have PC-DMIS take as few as
12 hits, but it's generally recommended to take 25 hits.

9. Click the Measure button when you're ready to begin.

10.1f you have turned on the analog probing hits option inside of the PC-
DMIS Settings Editor, then PC-DMIS automatically takes 5 hits around the

calibration sphere to better define the center of the calibration tool.

11.PC-DMIS then calibrates the AB angle positions and automatically writes
the upper level matrix numbers to the controller. These numbers are
correct if you correctly followed the lower level matrix calibration

procedure.

PC-DMIS then displays the Probe Utilities dialog box. The active tips are now
calibrated, and you're ready to program your measurement routine using the

newly-calibrated SP600 probe.

Notes on SP600 Default (2D) Calibration Mode
In the Calibration mode area, if you select Default, PC-DMIS inserts five hits
into the Number of hits box. When you begin the calibration procedure, PC-

DMIS takes these hits on the axes normal to the probe position.

Be careful if you attempt to calibrate under these three conditions:

e You have a shank on the calibration sphere that comes out of the bottom

(vectoris 0,0, 1).
e You use the Default calibration mode.
« You have an A90 angle in spheres.

If the above conditions are met, PC-DMIS crashes the probe into the shank of a
calibration sphere. This happens because the probe tries to take a hit in the Z-

position of the sphere.
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To fix this, use an inclined shank, don't calibrate tips that have A90 angles, or

choose to use the User defined calibration mode.

Working with Temperature Sensors

PC-DMIS supports the ability to apply temperature compensation using
changeable temperature sensors or temperature sensors mounted on a CMM
probe head. For more information about temperature compensation, see
"Compensating for Temperature" in the "Setting Your Preferences" chapter in
the PC-DMIS Core documentation.

PC-DMIS supports continuous contact and non-continuous contact temperature

Sensors.

Continuous Contact Temperature Sensors

These types of sensors are in continuous contact with the part. The temperature
compensation command (TempComp) reads the temperature. For more
information about the TempComp command, see "Using Temperature
Compensation with Multiple Arm Calibration" in the "Using Multiple Arm Mode"
chapter in the PC-DMIS Core documentation.

Non-Continuous Contact Temperature Sensors

The following non-continuous temperature sensors are available:

« Fixed - This type of sensor mounts directly on a LSPX5.2, LSP-S2, or similar
probe head.

o Changeable - This sensor is a type of stylus assembly that contains a
temperature sensor, and is part of the changeable probe assembly. You
can place the sensor in a tool rack. It can also be attached (picked up) or
detached (dropped off) in the same general manner as a stylus assembly
for regular measurement. Some probe heads, such as the LSP-X5.3 and

LSP-S8, support changeable temperature sensors.
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Temperature probing, a function that automatically measures the temperature
of a part, is required to measure a temperature with a non-continuous contact
temperature sensor. You must measure the temperature probing point or

points to measure the temperature. You can then use the TempComp command

to activate the temperature compensation after you measure the temperature.

Creating a Temperature Probe File

To create a temperature probe file:

1. Open the Probe Utilities dialog box (Insert | Hardware Definition |
Probe).

2. Build the temperature probe.

The description of the main probe body in the Probe Description area for
a temperature sensor mounted on a probe head ends with
"TEMPSENSOR".

LSPX5.2_GLOBAL_TEMPSENSOR

The graphic below shows an example of a temperature sensor mounted on
a CMM probe head.
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Probe Utilities CA\PCDMIS_Programs\Temp_sensor_lsp.PRE

Probe file: Measure... I Delete I
I Temp_sensor_lsp ﬂ
Edit...
Active tip list:
TIP1BALL-12.85,22.08,167.720,0,1 0 0 { __ ' Olerances... I Results... I
Setup... | Mark Used [
Frint List... I Global Used [
File Format...
Custom Probe... I Reset Tips [
-
L | L F
I
Probe description: [~ user defined calibration order

| LSPX5.2_GLOBAL_TEMPSENSOR |

LSFx5.2_GLOBAL TEMFSEMSOR

| I I
!
-

4 [ ¥ 0K | Cancel |

Example of Probe Utilities dialog box for temperature sensor

mounted on CMM probe head

PC-DMIS CMM

The description of the main probe body in the Probe Description area for
a changeable temperature sensor ends with CHANGEABLE_TEMPSENSOR.

LSPX5.3_GLOBAL_CHANGEABLE_TEMPSENSOR

The graphic below shows an example of a probe file with a changeable

temperature sensor.
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Probe Utilities C:\PCDMIS_Programs\TEMP_PROBE PRB

Frobe file:

=

4 i | 3

=
Probe description:

[ -

LSPx5.3_GLOBAL_CHANGEABLE_TEMPSEN:
Connect: LETTZITSR_EXTENSIDN_100MM
Connect:LEITZTSR_KNUCKLE_S0MM
Joint:knuckle
Tip #F1:LEITZ_CHAMGEABLE_TEMPSEN

Measure... | Delata |

| TEMP_PROBE -
Edit... | |

Actrve tip list:

TIP1BALL0,0,467 0,0,1 0 0 0 0 D6/22/1 | olerances.. I Results... |
Setup... | Mark Used |
Print List... | Global Used |
File Format.., |

[T user defined calibration order

Resel Tips

0K | cancel |

Example of Probe Utilities dialog box for changeable temperature sensor

For information on the various options in

"Understanding the Probe Utilities Dialog

the Probe Utilities dialog box, see

Box" in the "Defining Hardware"

chapter in the PC-DMIS Core documentation.

Editing a Temperature Probe Component

You do not need to calibrate a temperature probe. However, if you are using a

changeable temperature sensor, you need to ensure that the theoretical vector

of the temperature probe is correct.

105



PC-DMIS CMM

If you are using a knuckle component, you can adjust the theoretical vector by
changing the rotation angle about the connection.

To edit a temperature probe component:

1. From the main menu, select Insert | Hardware Definition | Probe to
access the Probe Utilities dialog box. (For information on that dialog box,
see "Understanding the Probe Utilities Dialog Box" in the "Defining
Hardware" chapter in the PC-DMIS Core documentation.)

2. From the Probe Utilities dialog box, in the Probe Description arega,
double-click on a component to show the Edit Probe Component dialog

box.

3. In the Default rotation angle about connection box, type the desired

angle (any angle from +180° to -180°), and click OK.

The image below shows an example for a knuckle component:

tdit Probe Component

Component: knuckle oK I

|+ Draw this component Cancel I
Default rotation angle about connedction:
435

Beam diameter:

Example of Edit Probe Component dialog box

Measuring a Temperature Probing Point
A temperature probe works similar to the way a normal probe works. The

measurement starts when the sensor contacts the part.
The temperature probing point can be:

e A measured point

e Avector point

You must measure the temperature probing point along the vector of the

temperature probe sensor. Therefore, when you select a temperature sensor
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as the probe tip and measure a point, PC-DMIS drives the CMM along the vector
of the active temperature probe and ignores the theoretical vector of the
measured point or vector point. This action ensures that the measurement is

correct, and that temperature sensor properly contacts the part.

Temperature Measuring Methods

PC-DMIS supports the following methods for measuring the temperature;
however, this support depends on the capabilities of the specific CMM you are
using. Some CMMs support only one method. A CMM with a B4 Leitz controller is

an example of a configuration that supports both methods.

Temperature is measured after a certain interval of contact with the

part (contact time):

In this method, the sensor is kept in contact with the component for a
defined time. The temperature is measured continuously to
determine the part's temperature. Most of the CMMs that support
this mode have a default contact time, which is commonly referred to

as a delay time.

To measure the temperature with a contact time other than the
default time for the CMM, you must specify the desired contact time
by inserting an appropriate "Assign" in your PC-DMIS measurement
routine somewhere before the points that will perform the

measurement. The name of the variable for the assignment is:
TEMPSENSOR_CONTACT_TIME_SECONDS

An example of an assignment is:
ASSIGN/TEMPSENSOR_CONTACT_TIME_SECONDS=30

The choice of contact time depends on the sensitivity of the

temperature sensor. If the time is too short, the temperature of the

part may be read incorrectly.

It is not necessary to have an "Assign" statement in the measurement
routine. This is required only if you do not want to use the default for
the CMM.
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Temperature measured by extrapolation method:

In this method, the sensor is kept in contact with the component for
only a short time, and the component's temperature is extrapolated
from a few measured values. If you use an "Assign" statement that
specifies a contact time of 0, then PC-DMIS attempts to use the
extrapolation method if the CMM supports it. In this case, the

controller controls the time for measuring the temperature.

The assignment for a contact time of O is:

ASSIGN/TEMPSENSOR_CONTACT_TIME_SECONDS=0
To enable extrapolation, specify a contact time of 0. To disable
extrapolation and use the specified time interval, specify a contact

time greater than 0.

Measuring the Temperature on a Large Part

You may want to measure the temperature on a large part at more than one
location. In this case, the temperature compensation is based on an average of
those temperature readings. To do this, you should measure multiple

temperature points. PC-DMIS records the average temperature.

Measuring the Temperature Multiple Times

When you measure the temperature multiple times, PC-DMIS records the
temperature each time and uses the average temperature for the TempComp
command. When the TempComp command is executed, the sum of the readings
is then reset in order to begin a new average for subsequent temperature
readings. In addition, the average temperature is recorded. The sum of the

readings is also reset when a probe is changed.

If you want to measure the temperature again, you must execute the TempComp

command to "reset" the recorded temperature before you measure it again.

Using Temperature Probes with Tool Racks
A temperature sensor mounted on a probe head does not require the probe to

be assigned to a garage/slot in a tool rack.
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A changeable temperature sensor requires the probe to be assigned to a

garage/slot in a tool rack to be able to automatically load or unload it.

Using Separate Deviations for Discrete and Scan
Measurements

A newer and simpler Calibrate ScanRDV method discussed in the "Type of
Operation area™ topic is also available.

When you calibrate a contact-based analog scanning probe, the measured tip
size may differ from the nominal tip size. This depends on the type of machine
and the type of calibration method selected. On some machine types, this
deviation may be calculated and sent to the machine controller separately from
the nominal size as a radial deviation. On these machines, this deviation can be
sensitive to how the calibration data was collected, particularly in terms of
whether discrete hits or scans were used. This can sometimes lead to an
apparent size discrepancy during post-calibration measurement. This depends

on whether a given feature is measured using discrete hits or scans.

To address this discrepancy, some of these machine controllers (currently those
that use the Leitz interface) have been enhanced to support using separate
deviations for discrete hit measurement (PRBRDV) and scan measurement
(SCNRDV). To support this, you can use the following procedure in PC-DMIS to
update the SCNRDV after the regular calibration is complete.

Procedure Overview: To do this, scan a calibration artifact of known size.
Typically, you would scan one or more circles around the equator of a calibration
sphere or the inside of a ring gage. Construct a circle feature from the scans and

then use a "Calibrate Active Tip" command to update the calibration data for the

tip.

Calibration Procedure
1. Do a traditional tip calibration. This calculates the usual parameters such
as the tip offset and deflection coefficients and sets both the PRBRDV and
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SCANRDY to the one resulting deviation. You can do this tip calibration by
using a separate, already prepared, calibration measurement routine, or
in a preceding portion of the same measurement routine used in step 2,
or on the spot interactively by accessing the Probe Utilities dialog box

and using the Measure buttons. See "Calibrating Probe Tips".

2. Create a measurement routine with the following:

o One or more scans that measure a calibration artifact of known
size. These are typically basic circle scans that measure the equator
of a calibration sphere or the inside of a ring gage. The artifact does
not have to be something defined as a calibration tool inside PC-

DMIS. For details, see "Performing a Circle Basic Scan".

o A best fit recompensated (BF Recomp) constructed circle feature
that references the desired scans. For details, see "Constructing a
Circle Feature" in the "Constructing New Features from Existing
Features" chapter in the PC-DMIS Core documentation. Other
constructed circle types or non-circle features are not currently

supported for SCNRDV calculations.

©

The theoretical size for the constructed feature must correctly match the
size of the calibration artifact. Also, you must specify the theoretical diameter for
the measured artifact in the input parameters for the constructed circle. The
difference between the theoretical and measured size of the constructed circle is
the basis for establishing the SCNRDV value.

o A'"Calibrate Active Tip" command that references the constructed
circle. For details, see "To Automatically Calibrate a Single Tip" in
the "Defining Hardware" chapter in the PC-DMIS Core
documentation. When you use this command with this type of
circle as the input feature, the calibrate single tip command does

not require a reference to a calibration sphere.

3. Execute the measurement routine describe in the previous step. This
updates the SCNRDV, based on the difference between the theoretical
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and the measured size for the constructed circle, while leaving the tip
offset and PRBRDV unchanged.

©

The BF recomp circle and "Calibrate Single Tip" commands described in
step 2 must exist in the measurement routine at the time the scans are executed
for calibration, because they affect how the scans are executed on the machine.

A Portion of a Sample Calibration Measurement Routine

SCN_FORCAL =BASICSCAN/CIRCLE,NUMBER OF HITS=54,SHOW
HITS=NO, SHOWALLPARAMS=NO

ENDSCAN

CIR_PRECAL=FEAT/CIRCLE,CARTESIAN, IN,LEAST_SQR,YES
THEO/<0,0,5>,<1,0,0>,50
ACTL/<-0.0007,-0.0007,-0.0001>,<0,0,1>,49.9967
CONSTR/CIRCLE,BFRE,SCN_FORCAL, ,
OUTLI1ER_REMOVAL/OFF,3
FILTER/OFF,UPR=0

CALIBRATE ACTIVE TIP WITH FEAT_ID=CIR_PRECAL

In the above sample, a single circle scan inside a 50 mm ring gage was
performed, the constructed circle feature was created from that, and then the
calibrate active tip command was used to update the SCNRDV value for the
active tip. If appropriate for the particular measurement to be performed, the

constructed circle may have more than one scan as input.

In some cases, a better average value might be obtained by including both a
clockwise scan and a counterclockwise scan.

Manually Editing SCNRDV

To view or manually edit the SCNRDV, select the desired tip in the Probe
Utilities dialog and click the Edit button. The Edit Probe Data dialog box
appears with the PrbRdv box containing both the PRBRDV and SCNRDV values

separated by commas, like this:
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" Edit Probe Data

Tip I [Tiama o |
DMislabe: [ cancel |
¥ center; [o

T cember: | 12

7 eenler: [309.15

Shank [ [¥]

Shank I [o

Shank K: | 1

Crameber: |_E.

Thicire=ss: [:-]-

Prbfidy: | -0.0026,-0.0015

Calbration date: [ 18:20:23
Calibration time: W

Mickname:

Renishaw SP25 Scanning Probes

The procedure above is primarily oriented toward traditional analog scanning
probes that are initially calibrated using discrete hits. Due to the probe being
calibrated with discrete hits, subsequent measurements with discrete hits are
generally good. However, further adjustment is sometimes needed to get a

SCNRDV that is more suitable for scan-based measurement.

For the Renishaw SP25 scanning probes, the situation is somewhat reversed
because the initial (full) calibration is performed using a series of scans. The
result of this calibration can sometimes be that the scan measurement is good,

but a size discrepancy may then exist when measuring using discrete hits.

To help address this issue, a modification has been made to the "Partial"
calibration procedure for the SP25. That partial calibration uses discrete hits and
updates the tip offset and size without changing the deflection coefficients
produced by the full scan-based calibration. With this modification, when
updating the result for size, the partial calibration procedure now updates
PRBRDV but does not modify the SCNRDV value.

If a full calibration is performed followed by a partial calibration, the resulting
PRBRDV is from the discrete hit-based partial calibration. The SCNRDV is still

from the full scan-based calibration.
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Although the initial scan-based calibration for an SP25 may make it less likely to
be needed; if necessary, this new SCNRDV procedure can be used with an SP25

just like with any other analog scanning probe.

Using Different Probe Options

This topic assumes that the probe is loaded and your active tip is calibrated.

Using a Probe Online

To measure a point in Online mode with a touch trigger probe:
1. Lower the probe to the surface where the point is to be taken.
2. Trigger the probe by touching it to the surface.
3. Press the End key to complete the measurement process.

PC-DMIS is designed to determine the feature type. The probe radius
determines the probe compensation. The machine direction determines the

compensation direction.

In measuring a circle, the probe is inside the circle moving outward. To measure a
stud, the probe starts outside the circle and moves inward towards the part.

The approach direction must be normal (perpendicular) to the surface when you
measure points. While this is not necessary when you measure other features, it improves the
accuracy in determining the feature type.

To use a fixed probe to measure a point, you must specify the feature type that
is to be measured and the probe compensation direction. For details, see "Using
Hard Probes" in the PC-DMIS Portable documentation.
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Using a Probe Offline
When you use PC-DMIS in Offline mode, you can access all of the probe options.
However, you cannot take actual measurements. You can either type the probe

data or use the default settings.

A qualification tool cannot actually be measured to calibrate a probe. You must
type the probe's nominal values.

To take a hit in Offline mode:

1. Make sure that PC-DMIS is in Program mode. To do this, select the

Program Mode button ( @ ) on the Graphic Modes toolbar. (For details,
see "Graphic Modes Toolbar" in the "Using Toolbars" chapter of the PC-

DMIS Core documentation.)
2. Move the pointer on the screen to where you want to take the hit.

3. Click the right mouse button to move the probe's tip to the area of the
part where the hit is to be taken. The probe is drawn on the screen, and

the probe depth is set.

4. Click the left mouse button to register a hit on the part. If you have
Wireframe mode selected, hits are taken on the nearest wire. If you are in

Surface mode, the hit is taken on the selected surface.

5. Press the End key to complete the measurement process.
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Using the Probe Toolbox: Introduction

In PC-DMIS CMM, you can use the Probe Toolbox to perform various probe-
related manipulations specific to contact probes. If you use the Probe Toolbox
dialog box by itself, it contains only two tabs. Additional tabs appear when you

view the toolbox embedded within the Auto Feature dialog box.

Using the Probe Toolbox Dialog Box

1. Select View | Other Windows | Probe Toolbox. The Probe Toolbox
dialog box opens:

Cikd
| 1 SLOT 1PROBE v TPt

X o[22 H [0 | 12
Y | [as19 H [0 | e
z  [120785 H [0 | 1€
W 0

& |1.0

Probe Toolbox for a contact probe
2. Complete the properties on the two tabs that appear:

. U position Probe tab - Use this tab to switch between existing

configured probes and probe tips, view the current probe's
location, access the Probe Readouts window, and remove probing
hits from the hits buffer.

. QHit Targets tab - Use this tab to view the hits used to measure

the feature and the XYZ values for each hit.

Using the Probe Toolbox Embedded Within the Auto Feature Dialog Box

1. Open the Auto Feature dialog box. For help, see "Inserting Auto

Features".

2. Select the auto feature for the measurement strategy that you want to

use.
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3. Click the >> button. The Measurement properties area, Advanced
measurement options area, and Probe Toolbox (with additional tabs in

the lower portion of the dialog box) appear.

Auto Feature [PLN1] H
J Plane ~ || PLNL
Feature propertes
Center: fi Angle:
X | 124 I 1 |
ME 3 Ho +H
zfo ki Mo
fle Jofff 5/ Nove
: 70 |
<<
Measurement properties
Display: Pattern:
MNone | |Square
LRl 6 dndhr [F Y] 31
Advanced measurement options
Analysis:

NOMINALS  |LEAST_SQR

Relative to: Pt. Size: "‘TD|_ ‘jl'o_l.;

1

(IJ|4’|0|E|®]'Q|L|:H|
1 PH10_2016 .| [T1a080 u]
% [ — = [10 ]
(51 [0
[4532 1o

o

Move To Test | Ceste | [ Coe |

Sample Auto Feature dialog box

This documentation set does not discuss the options in the Measurement
properties area and Advanced measurement options area. Since many of these
options are common to the different configurations of PC-DMIS, the PC-DMIS Core
documentation contains this information. For in-depth information on the options in
these areas, see the "Creating Auto Features™ chapter in the PC-DMIS Core
documentation.

The Probe Toolbox appears in the lower portion of the dialog box and
displays the tabs for the Default PC-DMIS Measurement Strategy. The
probe-related tabs and manipulations for standard contact probe types

within the Auto Feature dialog box includes additional tabs. For example:
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ol+|o|B|@|o|L||
& MYPROBE * TIF1 -
1.0
1.0
10

_\,
4
—h

ik L d|k

Probe Toolbox embedded within the Auto Feature dialog box
4. Complete the properties on the tabs.

17 position Probe tab - Use this tab to switch between existing

configured probes and probe tips, view the current probe's
location, access the Probe Readouts window, and remove probing
hits from the hits buffer.

« ¥ Measurement Strategies tab - Use this tab to load different

internal strategies for a specific type of Auto Feature and change

the way the feature executes.

. QHit Targets tab - Use this tab to view the hits used to measure

the feature and the XYZ values for each hit.

. B Feature Locator tab - Use this tab to define and view feature

location instructions.

- ® contact Path Properties tab - Use this tab to modify properties

that affect the probe path, such as number of hits, depth, hits per

level, and so on.

. 9 contact Sample Hits Properties tab - Use this tab to modify

sample hits properties.

. 4 contact Auto Move Properties tab - Use this tab to modify

properties for Auto Move (or Avoidance Move).

. ¥ Contact Find Hole Properties tab - Use this tab to modify

properties for locating a hole.
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Working with Probe Position

G|v|e|B|@|o| L]
# MYPROBE v TIP1 -
-] 10

1.0
1.0

v vl 1

ik L ik

» 175

-

Position Probe tab

The Position Probe tab (View | Other Windows | Probe Toolbox) lets you
switch between existing configured probes and probe tips, view the current
probe's location, access the Probe Readouts window, and remove probing hits
from the hits buffer.

Changing the Current Probe

To use the Probe Toolbox (View | Other Windows | Probe Toolbox) to change

the measurement routine's current probe:

1. Access the Position Probe tab.

2. Select the Probes list:

s o

© ¥ FARD :
A FARD 3k
# PHA
ol ISI0ON

Probes list

3. Select a new probe.

PC-DMIS inserts a LOADPROBE command for the selected probe into the

measurement routine.
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Changing the Current Probe Tip

To use the Probe Toolbox (View | Other Windows | Probe Toolbox) to change

the measurement routine's current probe tip, do the following:
1. Access the Position Probe tab.

2. Select the Probe Tips list.

“TTABD
“TIAIEB1S
L LIAISE1S,

1855 BR-03
“T1ATERTS |~

Probe Tips list

3. Select a new probe.

PC-DMIS inserts the LOADPROBE command for the selected probe into the

measurement routine.

Viewing the Most Recent Hit in the Hits Buffer

Viewing the Last Hit
PC-DMIS displays the most recent hit stored in the hits buffer or the probe's
current position on the Probe Position tab in the Probe Toolbox. In PC-DMIS

CMM, these are read-only values.

[x ~| 1386399 = [0
v ~| 147322 = 10
|z -||23929 = [10
W= T = e

Most recent hit Information

Once you press END on your keyboard or DONE on your jog box, you accept the

current feature you are probing.
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Moving the Animated Probe to a Specified Location

You can also change the XYZ and IJK values to show where a hit's location would
be within the Graphic Display window and move the probe to that location. Type
the desired values into the boxes, or click the small up and down arrows to
increment a value along an axis. PC-DMIS moves the animated probe on the

screen to that location.

Taking and Deleting Hits

To take a hit at the current probe's location, click the Take a Hit icon:

Take a Hit icon

PC-DMIS adds the hit into the hit buffer. This icon is enabled only when you use
a defined hard probe.

To use the Probe Toolbox to delete a hit from the hit buffer, click the Remove a

Hit icon:
9
Remove a Hit icon

If the Probe Readouts window is open, you'll notice the hit being deleted from

the Hits portion of the window.

Accessing the Probe Readouts Window

To access the Probe Readouts window from the Probe Toolbox, click the Probe

Readouts icon:
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Probe Readouts icon

For information on the Probe Readouts window, see "Using the Probe Readouts
Window" in the "Using Other Windows, Editors, and Tools" chapter in the PC-

DMIS Core documentation.

Placing the Probe into Readouts and Hits Mode

Some interfaces require that you toggle between Readouts and Hits Modes since
these modes must operate exclusively from each other. This is due to the
operation of these interfaces being in either a receiving state (Hits Mode -
waiting for a hit signal) or a sending state (Readouts Mode - sending probe
location data to the Probe Readouts window). An LK-RS232 interface is an

example of this type of interface.

If you have an LK interface, from the Probe Mode toolbar, you can use the

Readouts Mode icon to place the probe into readouts mode:

Readouts mode

If you have an LK interface, from the Probe Mode toolbar, you can use the Hits

Mode icon to place the probe into hits mode:

4

Hits mode

121



PC-DMIS CMM

Viewing Hit Targets

Glv o|@|@|o|i|W|
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Probe Toolbox - Hit Targets tab

To view all the hits in the hits buffer, select the Hit Targets tab in the Probe
Toolbox. PC-DMIS displays the XYZ and 1)K data for each hit in the buffer. This
read-only list changes dynamically as you take new hits or remove old hits from

the hits buffer.

Providing and Using Feature Locator Instructions

G|v|o @|®|o|i|Fw|
* | & - |a

Measure CIR4 now.

Probe Toolbox - Feature Locator tab

You can use the Feature Locator tab in the Probe Toolbox to provide the
operator with instructions for measuring the current auto feature. You may find

this useful if your measurement routine requires some operator interaction in
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the auto feature measurement (if the operator is working in Manual mode, for

example).

To provide these instructions, type textual descriptions, take screen shots of the
feature, use pre-existing bitmap images, and use prepared audio files. If the
operator displays the Probe Toolbox during measurement routine execution,

but prior to the feature's execution, the instructions appear.

To Provide Feature Locator Instructions

1. Click the Feature Locator tab ( = ) in the Probe Toolbox.

2. Add audio instructions.

o Click the Select Feature Locator WAV icon (- |) next to the

Feature Locator WAV File toggle icon (J) to browse to the .wav

file to associate with this auto feature.

o C(lick the Feature Locator WAV toggle icon (J) to enable the

playing of the audio file during measurement routine execution.

3. Add a bitmap image. You can either select a preexisting bitmap image or

use a screen capture of the current Graphic Display window.
o To select a preexisting bitmap file, click the Select Feature Locator

BMP icon (- |) next to the Feature Locator BMP File icon (’i).
Browse to the .bmp file to associate with this auto feature. Once
you select it, a thumbnail of the selected image appears on the

Feature Locator tab.

o To use a screen capture of the Graphic Display window, click the

Capture Feature Locator BMP icon (). A thumbnail of the
captured image appears on the Feature Locator tab. This file is
indexed and saved in the PC-DMIS installation directory. For
example, a measurement routine named bolthole.prg would yield
bitmaps named bolthole0.bmp, bolthole1.bmp, bolthole2.bmp, and

SO on.
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o Click the Feature Locator BMP File toggle icon (’i) to enable the

display of the bitmap image during measurement routine
execution.

4. Add text instructions. In the Feature Locator Text box, type the textual
instructions you want to display.

5. Click Create or OK to save the changes that you made in the Auto

Feature dialog box.

To Use Feature Locator Instructions

1. Display the Probe Toolbox during execution. If the Probe Toolbox isn't
visible during execution, the instructions do not appear. To display the
Probe Toolbox, do the following:

« Begin measurement routine execution.

e Once the Execution dialog box appears, click the Stop button:

o Select View | Probe Toolbox to display the toolbox.
o C(lick the Continue button to proceed with the execution.

2. View the instructions. The instructions automatically appear on the

Feature Locator tab in the Probe Toolbox when PC-DMIS begins to
execute the feature:
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Feature Locator tab providing instructions during execution

e Ifyou enabled audio, click the Feature Locator WAV File icon (ﬂ)

as many times as you need to hear the instructions.

« In addition, you can drag the Probe Toolbox out onto the Graphic

Display window and size it as desired.

3. Once the associated feature has been measured, PC-DMIS removes the

Feature Locator tab with its instructions from the Probe Toolbox.
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Working with Contact Path Properties
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Probe Toolbox - Contact Path Properties tab

The Contact Path Properties tab becomes visible when you have the Auto

Feature dialog box open (Insert | Feature | Auto) and a contact probe is

enabled. This tab contains several items that you can use to change various hit

properties for auto features that use contact probes.

L)
i-‘ 'J
- -

- -

= Auseful way of visualizing how these properties affect the measurement is to display
pathways and hits by using the Show Hit Targets icon ﬂ

Depending on the type of feature that you select in the Auto Feature dialog

box, this tab may change to contain one or more of these items:

Hits
This item supports the Line, Circle, Ellipse, and Round Slot auto features. It
defines the number of hits that PC-DMIS uses to measure the feature. The

number of hits you specify are equally spaced between the start and end angles.

o Circle or Ellipse feature - If the start and end angles are the same or differ
by a multiple of 360°, then only one hit is taken at the mutual start and

end points.
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000

Location of hits
(A) - Start angle
(B) - 3 Hits
(C) - 4 Hits
(D) - 5 Hits

e Round Slot feature - If you enter an odd number of hits, PC-DMIS
automatically adds one to the value. This allows for an even number of
hits in the measurement of the slot. The software takes half of the hits on
the semi-circle at each end of the slot. You must enter a minimum of six
hits.

o Line feature - You can type any number of hits. Depending on the type of

line and the value you enter, PC-DMIS does the following:

o Ifyou are creating a bounded line, then PC-DMIS uses the calculated
length of the line and then spaces the number of hits equally along

the line so that the first and last hits are at the start and end points.

e Ifitis an unbounded line, then PC-DMIS uses the typed length value
and spaces the number of hits equally along the line's direction

vector.

If you don't type a length value (or the value is zero), PC-DMIS uses the
current probe tip's diameter as the distance between points.
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This item supports the Edge Point, Line, Circle, Ellipse, Round Slot, Square Slot,

Notch Slot, and Polygon auto features. It defines where PC-DMIS takes hits on

the feature itself and its surrounding sample hits.

Auto Feature

Description

Edge Point,
Notch Slot

If you enter one, two, or three sample hits, then PC-DMIS

applies the depth value from the measured surface value.

Depth for Edge Point

A - Target hit
B - Sample hit
C - Depth

Circle, Ellipse,
Round Slot,
Square Slot,
Polygon

For these features, PC-DMIS usually applies the depth value
as a positive offset distance along the IJK centerline vector.
The vector originates at each feature's center point. While
the software allows negative depth values, this is not
recommended for contact-based measurements of these

features. For example, consider these two cases:

e Case 1: If the nominal center point is at the base of
the external feature, the depth would be the distance
from the bottom of the feature.

o Case 2: If the nominal center pointis at the top of the
external feature, the depth would be the distance

from the top of the feature.
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A negative value in the first case would cause the probe to
move into the surface material surrounding the feature,

possibly causing a collision.

A negative value in the second case would be desired for the
probe to properly contact the feature, whereas a positive
depth value would move the probe above the feature where

no material would exist for the probe to contact.
Important Considerations:

Centerline vector (I/K): The vector of the feature should point
away from the plane in which the feature lies (2D feature). If
sample hits are involved (for 2D or 3D features), that vector

should reflect the approach vector for those sample hits.

Height or Length: If the feature has a length or height with a

negative value, PC-DMIS flips the vector orientation.

The orientation of the vector along which the positive depth

is applied (IJK') changes based on these conditions:
External features:

JK' = JK in case the feature has a Height or Length

greater than or equal to zero.

JK' = -IJK in case the feature has a Height or Length

less than zero.
Internal features:

The |JK' for internal features points in a direction

opposite that of external features.
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The software applies the distance as a positive value along

the perpendicular vector to the line vector and edge vector.

The line's depth depends on the direction of the hits in
relation to the current coordinate system. For example, if
Line you have a typical orientation (X/Right, Y/Back, and Z/Up),
and you take your first and second hits from left to right on
the model, then you need to use a positive depth value.
However, if you take your first and second hits from right to
left on the model, then you need to use a negative depth

value.

Starting Depth

This item supports the Cylinder and Cone auto features.

« For features with multiple levels, it defines the starting depth of the first

level of hits.
o lItis an offset from the top of the feature.
o All other levels are equally spaced between the Starting Depth and
Ending Depth.
Ending Depth
This item supports the Cylinder and Cone auto features.

o For features with multiple levels, it defines the ending depth of the last

level of hits.
o lItis an offset from the bottom of the feature.
o All other levels are equally spaced between the Starting Depth and

Ending Depth.

Ending offset

This item supports the Cylinder and Cone auto features.
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« It defines the location of the last row in combination with the length of a

feature.

« Ifyou do not define the length of the feature, then the value for Ending

offset references the last row.

Hits (Total)

This item supports the Sphere auto feature.

o Itisthe same as the description for Hits, except that it defines the total
number of hits the software uses to measure the feature among all

available rows.

e You need at least four hits to measure a sphere.

Hits Per Level

This item supports the Cylinder and Cone auto features.

o It defines the number of hits per level the software uses to measure the

feature.

o Avalue of four would mean four hits per level.

At least six hits and two levels are necessary to measure a cylinder or cone (three hits
at each level).

Hits Per Row or Hits per Ring

This item supports the Plane auto feature.
o It defines the number of hits taken per row or ring on a Plane feature.
o The software uses rows on square patterns.
o The software uses rings on radial patterns.

o For more information, see "Pattern list" in the "Creating Auto Features"

chapter in the PC-DMIS Core documentation.

e You must use a minimum of three hits to measure a plane.
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Hits Per Side
This item supports the Polygon auto feature. It defines the number of hits taken

per side on a Polygon feature.

Levels

This item supports the Cylinder, Cone, and Sphere auto features. It defines the
number of levels the software uses to measure the feature. You can use any
integer greater than one. The software places the first level of hits at the

Starting Depth and the last level of hits at the Ending Depth.

o For acylinder or cone, the software equally spaces the levels between the

Starting Depth and Ending Depth of the feature.

o For asphere, the software equally spaces the levels between the Start

Angle 2 and End Angle 2 value in the Auto Feature dialog box.

e For aplane, the number of levels and the number of hits determine how

many total hits the software uses to generate the auto plane.

Pitch

This item supports the Circle and Cylinder auto features. For threaded holes and
studs, the Pitch value (also known as "threads per inch") defines the distance
between threads along the axis of the feature. This allows for more accurate
measurements of threaded holes and studs. If the value is anything other than
zero, PC-DMIS staggers the feature's hits along the feature's theoretical axis,
spacing them around the feature using the Start Angle and End Angle values in

the Auto Feature dialog box.

For details on pitch values for various thread sizes, please consult an appropriate
authority (such as the ASME standard).

o Circle feature - To follow a standard (clockwise) thread pattern, you need

to reverse the starting and ending angles (for example, 720 - 0) and in
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order to cause the measurement to reverse from a rising pitch to a falling
pitch (up/down), you need to negate the value of the pitch.

Example: If measuring a circle with four hits equally spaced around the
circle:

o The first hitis at the starting angle at the input depth.

o The second hit is at a 90-degree rotation to the first and at a depth
of (Depth - ((hitnum-1)/tothits * pitch)).

e The third hit would be 180-degree rotation from the first hit with a
depth of (Depth - ((hithum-1)/tothits * pitch)).

o The remaining hits follow this same pattern.

o Cylinder feature - Example: Suppose you measure a cylinder with two

levels of four hits equally spaced around the cylinder:
o The first hitin each level is at the starting angle at the input depth.

e The second hit is at a 90-degree rotation to the first hit and a depth
of (Depth - (hitnum-1)/# hits per level * pitch).

e The third hit would be 180-degree rotation from the first hit with a
depth of (Depth - (hitnum-1)/# hits per level * pitch).

o The remaining hits follow this same pattern.

Rows

This item supports the Plane and Sphere auto features. It defines the number of

rows that the software uses to measure the feature.
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Working with Contact Sample Hits Properties
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Probe Toolbox - Sample Contact Sample Hits Properties tab for a Corner Point
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Probe Toolbox - Sample Contact Sample Hits Properties tab for a Circle

The Contact Sample Hits Properties tab becomes visible when you have the

Auto Feature dialog box open and a contact probe is active. This tab contains
items that allow you to change the sample hits or sample feature properties for
auto features that use contact probes.

About Sample Hits and Sample Features

Sample hits measure the surface around the nominal point location, providing a

sampling of the surrounding material. This serves the following purposes:

1. To adjust the path of the feature - Because sheetmetal parts can bend or
flex, their measured location can differ quite a bit from the nominal.
Sample hits can account for this by adjusting the path of a feature so that

the hits are taken at the feature's correct location on the part.
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2. To change the plane that the feature is projected onto - All auto features
that use sample hits are projected onto the plane generated from the
sample hits. The reason for this is sometimes the nominal location for a

feature does not lend itself to a good hit.

Suppose you want to measure very top of a hole as a Circle feature. Trying
to actually take hits on the lip of that hole would result in unreliable hit data. Using a
projected plane, however, solves this problem by automatically projecting more
reliable hits taken below the surface onto that plane.

A sample feature does the same thing as sample hits, but it provides you with an
added benefit of measuring and using a single feature as the feature to project

onto instead of using sample hits for each feature.

Suppose you have 10 holes to measure, but you don't need sample hits for each
individual circle. You could define a single plane feature as a reference feature. PC-DMIS
can measure that plane once and project all the circles' measured hits onto that plane, saving
time usually taken by sample hits.

These auto features support projection features: Surface Point, Circle, Cone,

Cylinder, Ellipse, Polygon, Round Slot, Square Slot, and Line.

With sample hits and sample features, you can only use one or the other, not

both. They both accomplish the same thing.

1
ﬁ-‘ "-J
- -

- -

= A useful way of visualizing how these sample hit properties affect the measurement
is to display path lines and hits by using the Show Hit Targets icon (ﬂ).

Depending on the type of feature in the Auto Feature dialog box, this tab may

change to contain one or more of the following items.
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Sample Hits

This item supports the Surface Point, Edge Point, Angle Point, Line, Circle, Ellipse,
Round Slot, Square Slot, Notch Slot, Polygon, Cylinder, Cone, and Sphere auto
features. Choosing this item enables the Sample Hits list and disables the
Projection Feature items. You can use the Sample Hits list to select the
number of sample hits taken for the auto feature. These hits are used to
measure the plane around the nominal point location, providing a sampling of
the surrounding material. These are permanent sample hits. For more

information on sample hits, see "Sample Hits - Feature Specific Information".

Sample Hits Init

This item supports the Surface Point, Edge Point, Angle Point, Line, Circle, Ellipse,
Round Slot, Square Slot, Notch Slot, Polygon, Cylinder, Cone, and Sphere auto
features. By default, this list does not appear in the user interface because initial
sample hits are used so infrequently. You can turn it back on using the

PTPSupportsSampleHitsInit registry entry in the PC-DMIS Settings Editor.

You can use this item to specify initial sample hits. The initial sample hits are
taken only on the initial measurement of the feature during execution of the

measurement routine.

Spacer

This item supports the Surface Point, Edge Point, Angle Point, Line, Corner Point,
Plane, Circle, Ellipse, Round Slot, Square Slot, Notch Slot, Polygon, Cylinder, and
Cone auto features. It defines the distance from the nominal point location that
PC-DMIS uses to measure a plane if sample hits are specified. For more

information, see "Spacer - Feature Specific Information".

Indent

This item supports the Edge Point and Notch Slot auto features. For an Edge
Point, it defines the minimum offset distance from the point location to the first
sample hit. For a Notch Slot, it defines the distance from the closed side of the

notch (opposite the open edge). See "Indent - Feature Specific Information".
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Indent 1

This item supports the Angle Point, Line, and Corner Point auto features. For an
Angle Point and Corner Point, it defines minimum offset distance from the
feature's center location to the first of two or three sample hits. For a Line, it
defines the offsets distance from the line's end points to the second and third

sample hits when three sample points are defined. See "Indent - Feature Specific

Information".

Indent 2

This item supports the Angle Point, Line, and Corner Point auto features. For an
Angle Point and Corner Point, it defines minimum offset distance from the
feature's center location to the second of two or three sample hits. For a Line, it

defines the offset distance from the line's midpoint to the first sample hit. See

"Indent - Feature Specific Information".

Indent 3
This item supports the Corner Point auto feature. It defines the minimum offset
distance from the feature's center location to the third of three sample hits. See

"Indent - Feature Specific Information".

Sample Feature

The Sample Feature item supports the Surface Point, Circle, Cone, Cylinder,
Ellipse, Polygon, Round Slot, Square Slot, Notch, and Line auto features. It
enables the feature list below it and disables the Sample Hits items. The feature
list contains all the existing features in your measurement routine that you can
use as a sample feature. The current feature's hits are projected onto the

selected feature. If set to <None>, no projection takes place.

Sample Hits - Feature Specific Information

Auto _ o
Feature Sample Hits Description
PC-DMIS measures the point depending on the selected value.
Surface F o if ect:
Point or example, if you select:
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0, PC-DMIS measures the point at the nominal approach
vector specified.

3, PC-DMIS measures a plane around the nominal point
location and uses the surface normal vector from the
three hits measured to approach the nominal point

location.

Edge Point

PC-DMIS measures the point depending on the selected value.

For example, if you select:

0, PC-DMIS measures the point at the nominal approach
and normal vectors specified.

1, PC-DMIS measures a point on the normal surface. It
projects the edge into the nominal surface through this
point. Any DEPTH = values are offset from the point.

2, PC-DMIS measures two sample hits on the edge along
the nominal approach direction specified. PC-DMIS then
uses these hits to calculate a new approach vector for the
actual point measurement along the edge.

3, PC-DMIS measures the point with the combined
methods of using one and two sample hits respectively.
This measurement method is commonly known as a
"Flush and Gap" measurement point.

4, PC-DMIS measures the three sample hits on the normal
surface and adjusts the surface normal vector. The edge
measurement then projects into this new nominal
surface. Any DEPTH = values are offset from the point.
Finally, the point is measured along the approach vector.
5, PC-DMIS measures the point by taking three hits on the
normal surface and two hits on the edge along the
nominal approach direction specified. This method of

measurement is considered the most accurate.
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Various Sample Hits for Edge Points

A - Target hit

B - Sample hits

C - Indent

D - Spacer

E - Indent + Spacer

Angle
Point

The sample hits are used on each surface. PC-DMIS measures
the point depending on the selected value. For example, if you

select:

e 2, the hits are taken in a line perpendicular to the edge
vector.
o 3, the hits form a plane on each surface as indicated in the

drawing.
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Two and three Sample Hits for an Angle Point

Line

PC-DMIS measures the line depending on the selected value. For

example, if you select:

o 0, PC-DMIS measures the indicated line. No sample hits
are taken.

o 1, PC-DMIS measures a single sample hit, first on the
closest adjoining surface to the line's location. Then the
lines points are measured. The sample hit's initial position
is based off the mid point of the line.

o 3, PC-DMIS measures three sample hits, first on the
closest adjoining surface to the line's location. Then the
lines points are measured. The sample hits initial
positions are based off of the mid point, start point, and

end point of the line.

/ 1
-
A

B

One and three sample hits for a Line. The indent 1 (for points 2 and
3) and indent 2 (for point 1) values should not be identical.

Circle,
Cylinder,
or Cone

The defined sample hits are used to measure the surface normal

to the feature. They are equally spaced between the starting and

140



PC-DMIS 2020 R2 CMM Manual

ending angle indicated. PC-DMIS measures the feature

depending on the selected value:

o If Type = HOLE, and you select 0, PC-DMIS does not take
any sample hits.

o If Type = STUD, and you select 0, PC-DMIS does not take
any sample hits. PC-DMIS then treats the Height value as
if the feature were a HOLE instead of a STUD.

o If Type = HOLE, and you select 1, PC-DMIS takes the hit on
the outside of the feature.

o IfTYPE=STUD, and you select 1, PC-DMIS measures the
point on the top of the stud.

« Ifyou select 3, PC-DMIS measures the surface at three
equally spaced hits starting from the starting angle. The
sample hits are relative to the measured plane, and any

values are offset from these points.

1
-

A - Start Angle and End Angle

1
-

2= -3

T T

A B

A - Start Angle
B - End Angle
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PC-DMIS expects the X, Y, Z nominal of the stud to be at
the base. If the center point is at the top of the stud, set the
depth and spacer to a negative value.

Sphere

For a sphere, you can only select one sample hit. When you
select this sample hit, PC-DMIS follows this procedure once you

execute the measurement routine:

1. Automatic measurement stops prior to measuring the
sphere.

2. PC-DMIS requests that you take one hit normal to the
direction the sphere should be measured.

3. After you take the sample hit, click Continue.

4. PC-DMIS then takes three more hits on the sphere in an

area determined by the spacer.

PC-DMIS takes these four hits and uses the calculated sphere
location to measure the sphere with the given number of hits,

rows, and angles.

Square
Slot or
Round
Slot

The measured plane is used as the centerline vector for
projection and measurement depth purposes. PC-DMIS
measures the slot depending on the entered value. For example,

if you select:

o 0, PC-DMIS measures the indicated slot. No sample hits
are taken.

« 1, PC-DMIS measures the surface at the center of the slot.
The slot hit is to the right of the vector.

o 3, PC-DMIS measures the surface at three equally spaced

hits starting from SLOT A. The slot hits are relative to the
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measured plane, and any values are offset from these

points.

1

L]

L L

L Lt

Sample Hits of three hits on a Square Slot (top diagram) and Round
Slot (bottom diagram)

o To take the hits on the opposite side of the slot, reverse

the centerline vector.

Change to Sample Hit Pattern of Round and Square
Slots in PC-DMIS v2015 and Later

In PC-DMIS v2015 and later, the method for distributing the
sample hit pattern for round and square contact slots changed.
Two of the hits along the same line along the edge of the slot are

now spaced the full length of the slot.
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Example 3-hit sample hit pattern (Legacy on left, v2015 and later on
right)

The change of the sample hit pattern for round and square slots

is applied only when the following conditions are met:

e Theslotis an Inner Slot.
« Ifthe slot is an Outer Slot with a Positive Spacer. Outer
slots with a negative spacer can only use the legacy

pattern for sample hits.

Measurement routines created in versions prior to v2015 that
contain round or square slots retain the legacy pattern for
sample hits. The exception is if you make relevant changes to
the slot values requiring a path recomputation from the dialog

box that appears after you press the F9 key.

Ellipse

The only acceptable values are zero, one, and three. The
measured plane is used as the centerline vector for projection
and measurement depth purposes. PC-DMIS measures the
ellipse depending on the entered value. For example, if you

selected:

o 0, PC-DMIS measures the indicated ellipse. No sample hits
are taken.

« 1, PC-DMIS takes a single sample hit at the location where
the ANGLE VEC points to (i.e. 0° + SPACER), not at the
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center of the ellipse (being particularly difficult should the
ellipse be a hole).

3, PC-DMIS measures the surface at points outside (or
inside) the ellipse at the indicated distance from the outer
edge (Spacer value). The first hit is at the indicated start
angle. Hit number two is halfway between the start angle
and end angle. The last hit is at the end angle. The hits are
relative to the measured plane, and any values are offset

from these points.

To take the hit on the opposite side of the ellipse,

reverse the centerline vector.

Notch
Slot

The sample hits also define the edge for the angle vector and
width. The only acceptable values are zero through five. The
measured plane is used as the centerline vector for projection
and measurement depth purposes. PC-DMIS measures the
notch depending on the entered value. For example, if you
selected:

0, PC-DMIS measures the indicated notch. No sample hits
are taken.

1, PC-DMIS measures the surface at the edge of the notch.
2, PC-DMIS measures the edge along the open side of the
notch. This defines the angle vector and is used to find the
width of the notch.

3, PC-DMIS measures the surface at one end of the notch
with two hits and one hit at the other end of the notch.
The notch hits are relative to the measured plane, any

values are offset from these points.
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o 4, PC-DMIS measures the surface the same as three
sample hits. A fourth hit is taken on the edge, along the
open side in order to find the width of the notch.

o 5, PC-DMIS measures the surface the same as three
sample hits. It also measures the edge along the open

side in the same manner as two sample hits.

Polygon

PC-DMIS measures the polygon depending on the selected
value. For example, if you select:

e 0, PC-DMIS measures the indicated polygon. No sample
hits are taken.

o 1, PC-DMIS takes a single sample hit at the location to
which the Angle vector points (i.e. 0° + SPACER).

Example Polygon Feature (hexagon) with one sample hit

o 3, PC-DMIS takes the three sample hits in a triangular
position on the surface around the polygon if an internal
polygon, or on the surface of the polygon itself if an
external polygon. The first hit is always at the location to

which the Angle vector points.

Example Polygon Feature (hexagon) with three sample hits
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Spacer - Feature Specific Information

147

Auto L
Feature Spacer Description
The Spacer box defines the radius of the circle on which the
nominal (A) and the sample points (B) lie.
L ]
Surface i oA
Point \:H
Nominal and sample points
The Spacer box defines the radius of an imaginary circle on
which the nominal and the sample points lie.
/ "
Edge Point || c
B~ A B
A - Target Hit
B - Sample Hits
C - Spacer Distance
The Spacer box defines the offset distance between the points
on each side of the bend.
/ 1
ot || b

A - Indent
B - Spacer
C - Indent + Spacer
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The Spacer box defines the distance away from the original
locations for points 2 and 3 when three sample points are
defined. A positive value moves the points towards each other,
while a negative value moves them further away.
A ';I f2- S| 2
: A —B
Line
N C
A - Indent 2
B - Spacer
C- Indent 1
If a single sample point is used, it does nothing.
The Spacer box defines the distance from the radius of the
first hit to the other hits.
I 4
Corner T
Point
3
................... B
A - Target Corner
B - Spacer
Circle, The Spacer box defines the distance from the circumference of
Cylinder, | the circle to the sample hits.
or Cone
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A - Sample Hits
B - Spacer

Notes for Outer Cylinders (studs):

Clearance planes are not used when taking sample hits.
When measuring studs, it is important to set the spacer
value to a distance that allows the probe to move
around the stud.

PC-DMIS expects the X, Y, Z nominal of the stud to be at
the base. If the nominal center point is at the top of the
stud, set the depth and spacer to a negative value.

If you set the spacer to a negative number, the spacer
distance is towards the nominal center point, away from
the cylinder's edge. This causes the sample hits to be
taken on top of the cylinder. If a positive spacer value is
used instead, the spacer is on the surface of the

surrounding part.
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This stud has a top nominal point and a negative spacer value. The
three sample hits (indicated by the red lines) are taken on top of
the cylinder.

This stud has a top nominal point and a positive spacer value. The
three sample hits are taken on the surface around the cylinder.

Square The Spacer box defines the distance from the outer edge of
Slot, the feature to the sample hit (or hits).
Round
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Slot, or

Ellipse

ia

=

Spacer for a Square Slot or Notch (top)

Spacer for a Round Slot

A - Sample Hits
B - Spacer

The Spacer box defines the distance between the hits making

Plane up the plane.

The Spacer box defines the distance from the edges of the

notch where the sample hits are taken.

Notch Slot

Spacer (dotted lines) for a Notch Slot with two sample hits

The Spacer box defines the distance from the edges of the

Polygon polygon where the sample hits are taken.
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Spacer (dotted lines) for a Polygon with three sample hits (larger
dots)

Indent - Feature Specific Information

Auto .
Feature Indent Description
The Indent box displays the minimum offset distance from the
point location to the first hit on each side of the bend (or edge).
B
NG
Edge L ] 1] L ]
) B A B
Point
Offset Distance from Edge
A - Target hit
B - Sample hits
C - Indent
PC-DMIS provides two indent boxes, Indent 1 and Indent 2, in
Angle order to set the offset distances from the point location to the
Point sample hits on each of the two surfaces of the bend in an angle
point.
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Indent in an Angle Point

A - Indent
B - Spacer
C - Indent + Spacer

o The Indent 1 box sets the offset distance from the point
location to the sample hits on the first surface of the bend.

o The Indent 2 box sets the offset distance from the point
location for the sample hits on the second surface of the
bend.

Line

PC-DMIS provides two indent boxes, Indent 1 and Indent 2, to set

the offset distances for the one or three sample hits for a line.

: 1
A 3 e 2
4 >~ 7,

—t -

Indents in a Line

o The Indent 1 box defines the offset distance from the edge
on the sample surface for points 2 and 3.
« The Indent 2 box defines the offset distance from the edge

on the sample surface for point 1.
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The values for Indent 1 and Indent 2 must be different in
order to yield a proper sample plane.

PC-DMIS provides three indent boxes, Indent 1 and Indent 2, and
Indent 3 in order to set the offset distances from the point
location to the sample hits on each of the three surfaces of the

bend in a corner point.

o The Indent 1 box sets the offset distance from the point
location to the sample hits on the first of the three planes.
o The Indent 2 box sets the offset distance from the point

location to the sample hits on the second of the three

planes.
Corner o The Indent 3 box sets the offset distance from the point
Point location to the sample hits on the third of the three planes.
e
| ! -
2= '1— .
3
— B
Indent for a Corner Point. For one of the surfaces, 1 shows the indent
point, 2 and 3 are the sample hits
A - Target Corner
B - Indent
The Indent box defines where along the two parallel sides of the
Notch | hotch PC-DMIS takes the hits. It is the distance from the closed
Slot

side of the notch, moving towards the open side.
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Indent for a Notch Slot (dotted lines)

If you click on the CAD to automatically create the Notch Slot, PC-
DMIS automatically generates the indent value based on the size

of your probe tip. You can later modify this if desired.

« If your tip radius multiplied by the NotchSafetyFactor
registry entry is greater than the notch's width, PC-DMIS
displays a warning message telling you your tip radius is too
large.

« To generate correct measurement results, your probe's tip
size multiplied by the NotchSafetyFactor registry entry

should be less than the notch's width.

Working with Contact Auto Move Properties

Glv|o|R|®|0 i|w]

pam ’BEFDRE VI Avoidance move

l:E 3 E Distance

Void detection
ﬂ Use boundary offset

2 =

Contact Auto Move Properties tab for a Plane
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This tab becomes visible when you have the Auto Feature dialog box open and
you enable a contact probe.

The Contact Auto Move Properties tab contains items that allow you to change

Auto Move properties for Auto Features that use contact probes.

1
ﬁ-‘ '-‘
- -

- -

= A useful way of visualizing how these properties affect the measurement is to display

pathways and hits with the Show Hit Targets icon (ﬂ).

Auto moves are special moves added to your feature's path lines to help PC-

DMIS avoid driving the probe through your feature when it actually measures.

This tab also controls the distance away from voids that measurements are

allowed. This tab contains the following items.

Item Description

This list lets you choose the type of avoidance move for your

current Auto Feature. This list contains these items:

o NO - The software does not perform avoidance moves
for the current feature.

o BEFORE - Before PC-DMIS measures the first hit on the

Avoidance current feature, the probe moves to the specified

Move distance above the centroid of the feature before it

moves to the first hit.

o AFTER - After PC-DMIS measures the last hit on the
current feature, the probe moves to the specified

distance above the centroid of the feature.
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o BOTH - The probe moves the avoidance move distance
above the centroid of the feature before it moves to the

first hit and after it measures the last hit.

Distance

This specifies the distance above the first probing or last

probing to which the probe moves to during execution.

Void
Detection

This area is only visible for a Plane Auto Feature. It
becomes enabled if you select the Void Detection icon
located in the Measurement properties area of the Auto
Feature bar.

The Use boundary offset check box determines the
minimum distance from the void's boundary (an edge) where
PC-DMIS takes hits. This distance also defines the increment
value the software uses when it searches for the surface after

it detects a void.

« If you clear this check box, PC-DMIS places hits the
default distance of the probe tip's radius value from the
void's edge.

« If you select this check box, PC-DMIS places hits at the
distance from the edge that you specify in the box
beneath the check box.
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Working with Contact Find Hole Properties

Gl¥|e|=|@|o|iL 3|

mm |CENTER ~| Findhole

E |:| On hit error

32 | |Read position

Contact Find Hole Properties tab for a Circle feature

The Contact Find Hole Properties tab becomes visible when the Auto Feature

dialog box is open and a contact probe is enabled. The items become available
for selection when PC-DMIS is in DCC mode. This tab contains items that you can
use to change the "find hole" properties for auto features that use contact

probes.

Once you select an item in the Find hole list (NOCENTER, SINGLE HIT, or
CENTER) and execute your measurement routine, PC-DMIS positions the probe
a prehit distance above the theoretical center of the feature. It then drives
normal to the feature surface vector searching for the hole at touch speed. The
search continues until either the surface is touched (indicating that the hole is
not there), or the "find hole" distance is reached (indicating that the hole is

present). For more information and examples, see "Calculating the 'Find Hole'

Distance".

If the "find hole" operation fails, PC-DMIS displays the Read position dialog box.

This gives you these choices:

« Yes - This gives you the choice to either read a new position from which to
continue searching for the hole. You can then use your jog box to move

the probe to the new location.

o No - This gives you the choice to skip this feature and move on to the next
feature. PC-DMIS moves the probe away from the hole by the distance

specified for an avoidance move (see "Working with Contact Auto Move
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Properties") and continues running the measurement routine. This

movement helps to prevent a possible probe collision.

Additionally, you can set PC-DMIS to automatically continue to execute the

measurement routine when the hole cannot be found. For details, see "Auto

Continue Execution if FindHole Fails" in the "Setting Your Preferences" chapter of
the PC-DMIS Core documentation.

Depending on the type of feature in the Auto Feature dialog box, this tab may

change to contain one or more of the following items:

Find hole
On hit error

Read position

Find hole

This

item supports these auto features:
Circle
Round Slot
Square Slot
Notch Slot
Polygon

Cylinder

It contains the following options, which determine how PC-DMIS proceeds when

it attempts to find a hole. If an option is not available, it is not supported for that

feature type.

Option Description

DISABLED |No "find hole" operation is performed.

This item acts as the CENTER item, except that the probe does
NOCENTER
not take the three hits to find the rough estimate of the hole's
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center. It merely begins measuring the circle using the existing

parameters set in the specific Auto Feature dialog box.

This setting tells the probe to take one single hit. If it hits the
surface and does not find the hole, then it automatically
SINGLE switches to the "If the hole is never found" case (for circles and
HIT slots) or "If the hole is not found" case (for notches) described
in the Find Hole specifics links. If the probe finds the hole, it
uses the NOCENTER option to proceed.

This item first causes the probe to move down to the "find
hole" distance to make sure it does not encounter any
material. It then moves to either the feature's depth or to the
"check" distance to search inside the hole for a rough estimate
of the hole's center (see the note below). The probe does this
CENTER by taking three hits equally spaced around the hole. Once the
probe has the hole's general location, it then proceeds to
measure the hole using the parameters set in the specific
Auto Feature dialog box. Unless you select NOCENTER or
SINGLE HIT, this is the default procedure that PC-DMIS follows
if it finds the hole.

The registry entry in this note gives you greater control over the depth of the
centering process for the "find hole" operation. By default, the centering process’s Z
component is determined by the feature’s depth. This is often used in conjunction with an
Rmeas (plane) feature. However, sometimes when you do not use an Rmeas feature, and the
surface of the part varies greatly in Z, the centering process never finds the hole, because the
part’s surface lies below the search depth.

In this case, you can instead have the "find hole™ centering process execute at the Check
Distance * Percent, by setting the
FHCenteringAtChkDistTimesPercentlnsteadOfDepth registry entry to TRUE
in the PC-DMIS Settings Editor documentation. This entry is located in the
USER_AutoFeatures section. For information about the Check distance and Check
percent values, see "Parameter Settings: Motion tab".
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Circle or Cylinder

The following table describes the "find hole" specifics for a Circle or Cylinder.

If the hole is
found

PC-DMIS moves down to the "check" distance and
proceeds to take three hits equally spaced around the
hole to determine the general location of the hole.
Following this general adjustment, PC-DMIS then
measures the hole using the parameters that are
defined on the feature's tab. This includes sample hits,
and so on. This is the same as the CENTER item

described above.

If the hole is not

found

PC-DMIS backs away from the surface and starts a
circular search pattern that is (feature radius - probe
radius) out from the theoretical feature center. The
search will try (2 * PI * feature radius/(feature radius -
probe radius)) locations around the search circle. If the
hole is still not found, the search radius increases by
(feature radius - probe radius) and continues until the
search radius is equal to the prehit distance. If the prehit
is smaller than (feature radius - probe radius), only one

search pattern is completed.

If the hole is

never found

PC-DMIS moves the probe to a position of a prehit
above the final point of the searching cycle and prompts

you to do a "Read Position". (See "Read position Item".)

Adjustments
along the

surface normal

As PC-DMIS searches and finds a surface instead of the
hole, it continually updates the search height based on
the found surfaces. Once the hole is found, it updates
the depth of measurement of the hole based on the last
surface found. If the hole is found the first time, no

adjustments are made.
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Adjustments
with RMEAS

If you supply an RMEAS feature (or features), PC-DMIS
assumes that you want to use the feature(s) as the
reference for both the search height and the depth of
the hole measurement. Therefore, there is no
adjustment along the surface normal other than the
RMEAS adjustment.

Square Slot or Round Slot

The following table describes the "find hole" specifics for a Square Slot or Round

Slot.

If the hole is
found

PC-DMIS moves down to the "check" distance and
measures one hit on each of four the sides of the slot. It
adjusts for the center of the four hits. It measures two
hits on one of the long sides to adjust for the slot
rotation. After it calculates a general location and
orientation of the slot, it uses the parameters that you

define on the tab for the feature to measure the slot.

If the hole is not
found

PC-DMIS backs away from the surface and starts a
circular search pattern that is (feature radius - probe
radius) out from the theoretical feature center. The
search will try (2 * Pl * feature radius/(feature radius -
probe radius)) locations around the search circle. If the
hole is still not found, the search radius increases by
(feature radius - probe radius) and continues until the
search radius is equal to the prehit distance. If the prehit
is smaller than (feature radius - probe radius), only one

search pattern is completed.

If the hole is

never found

PC-DMIS moves the probe to a position of a prehit

above the final point of the searching cycle. It prompts

you to do a "Read Position". (See "Read position Item".)
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As PC-DMIS searches and finds a surface instead of the

. hole, it continually updates the search height based on
Adjustments o _
the found surfaces. Once it finds the hole, it updates the
along the
depth of measurement of the hole based on the last
surface normal - -
surface found. If it finds the hole the first time, no

adjustments are made.

If you supply an RMEAS feature (or features), PC-DMIS
assumes you desire to use the feature (or features) as
Adjustments the reference for both the search height and the depth
with RMEAS of the hole measurement. Therefore, there is no
adjustment along the surface normal other than the
RMEAS adjustment.

Notch Slot
The following table describes the "find hole" specifics for a Notch Slot.
If the
hole i PC-DMIS moves down to the "check" distance to measure the
found hole's depth and then to measure the hole.
PC-DMIS backs away from the surface and starts a search
if the pattern. The pattern is circular and is adjusted out one-half the
S width from the theoretical feature center (which, for notches, is
the center of the inside edge). The search tries eight locations
:::nd around that location. If it finds the hole, the probe moves to the
depth to measure the hole's depth and then to measure the
hole.
If the
hole i PC-DMIS moves the probe to a position of a prehit above the
final point of the searching cycle. It prompts you to do a "Read
never Position". (See "Read position Item".)
found '
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Supported Interfaces
All of the DCC interfaces support the "find hole" functionality. If you experience a

problem with a specific interface, contact Hexagon Technical Support.

On hit error

The On hit error item supports these auto features: Edge Point, Angle Point,
Corner Point, Circle, Ellipse, Round Slot, Square Slot, Notch Slot, Polygon,
Cylinder, and Cone. It allows improved error checking when PC-DMIS detects an
unexpected or missed hit. If you select this check box, PC-DMIS does the

following:

o Automatically takes a read position whenever an unexpected probe hit or

a missed probe hit takes place during the measurement cycle.

e« Measures the entire feature with the new location obtained from the read

position.

The Edit window command line for this option would read:

ONERROR = TOG
TOG: This toggle field switches between YES (on) and NO (off).

For additional information on what options you have when PC-DMIS detects
unexpected or missed hits, see the "Branching on an Error" topic in the

"Branching by Using Flow Control" chapter of the PC-DMIS Core documentation.

By default, when PC-DMIS performs a read position operation (such as used in
Read Pos, Find Hole, or On Error), it returns only the X and Y values. However, two registry
entries give you further control over returning the Z axis value as well. These are:
ReadPosUpdatesXYZ and ReadPosUpdatesXYZEvenlfRMeas. If these registry
entries are set to FALSE, the location found by the read position is snapped to the feature's
normal vector and stored as the target. However, since Edge Point, Angle Point, and Corner
Point features do not have a normal vector, but are instead defined by a combination of
vectors, for these feature types PC-DMIS does not snap the read position location to a feature
vector as it did in versions prior to v43. Instead, PC-DMIS ignores the above registry entries
and assigns the target (TARG field) the XYZ of the read position.
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Supported interfaces: All of the DCC interfaces support the On hit error

functionality.

If you experience a problem with a specific interface, contact

Hexagon Technical Support to investigate the issue.

Read position

The Read position item supports these auto features: Circle, Ellipse, Round Slot,

Square Slot, Notch Slot, Polygon, Cylinder, and Cone. If you select this check box,

PC-DMIS pauses execution above the surface of the feature and displays the

following message during execution time: "Read new probe position?". Do one of

the following:

o If you want PC-DMIS to use the current target position to measure the

feature, click No.

o If you want PC-DMIS to use the current tip position as the target value for

measuring the feature, move the tip to the desired position and then click

Yes. You will receive this message: "Do you wish to save this position as

the new target?" Do one of the following:

If you want PC-DMIS to use the current target position for only the
current execution, click No. PC-DMIS does not save this position for

the next execution.

If you want PC-DMIS to use the current target position for the
current execution and also save this position for the next execution

that it takes, click Yes.

If you click Yes, PC-DMIS requires you to place the probe in a zone close to the

center of the feature. The depth and orientation of the measurement are then

automatically determined by one of the options in the following table.

Option Description
RMEAS If you provide an RMEAS feature, PC-DMIS assumes you want to
feature measure the hole with respect to that feature (or features).
Therefore, the feature (or features) is used to define the surface
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normal and depth of measurement, while the Read Pos is used

to determine the other two axes of translation.

If the search feature fails, the message "Read new
probe position?" displays. In this case, click No to continue with
the next feature.

Find Hole

If the "find hole" operation is used and the surface around the
hole is touched at least one time, then PC-DMIS adjusts all three
axes. Two of the axes are based on the location of the probe
once it has found the hole. The third axis, along the surface
normal, is based on the last surface touched. The "find hole"

operation does not override an RMEAS feature.

If sample hits are used, they are always the top priority on

Sample

Hits determining both the orientation and depth of the
measurement of the hole.

None of |If none of the above options are used, PC-DMIS probes the hole

the based on the provided target and depth values, adjusted by the

above probe placement within the cylindrical zone.

By default, when PC-DMIS performs a read position operation (such as used with
the Read position check box, Find hole list, or On hit error check box), it returns only the
X and Y values. However, two registry entries give you further control over returning the Z
axis value as well. These are ReadPosUpdatesXYZ and
ReadPosUpdatesXYZEven | fRMeas.

Turning Off Find Hole's Default Last Hit Adjustment

When the probe registers a hit during a "find hole" operation, its ruby tip usually

contacts with the surface (meaning it has not yet found the hole), and the Z

value for the next search hit is then adjusted with the Z value of the last hit. This

normal behavior is usually what you want, but in some cases, you may want to
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turn off this adjustment. You can do this by setting the
AdjustFindHoleBylLastHit registry entry to FALSE in the PC-DMIS Settings
Editor.

If your wrist cannot move to a tip angle matching your feature's vector, your
probe's stem may contact with the hole's edge during the "find hole™ operation, resulting in a
registered hit that PC-DMIS assumes is the part's surface at the ruby tip's location. By default,
PC-DMIS attempts to adjust the Z value of the next search hit by the last value, resulting in a
bad move. If you turn off this default last hit adjustment, then in a case like this, PC-DMIS
continues searching without adjusting the Z value.

Sequence of Events Figure and Description
A

Frame 1

The tip

angle

does not

match the

hole's

vector. A-UVW
B - Direction of Search
C - Move

D - Approach Distance
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Frame 2

This
results in
the stem
of the
probe
contacting
the edge
of the part
at E and
registerin
g a hit at
B.

A-UVvW

B - Hit

C - Move

D - Approach Distance
E - Stem Contact

Frame 3
(Default

behavior)

By
default,
PC-DMIS
adjusts
the Z
value for
the next
search hit,
but in this
case, this
results in
a bad

move at F.

This occurs if the
AdjustFindHoleBylLast

Hit registry entry set to

True.

A-UVvW

B - Hit

C - Move

D - Approach Distance
E - Stem Contact

F - Bad Move
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Frame 3
(Modified
Behavior)

However,
if you turn
off the
default
adjustme
nt, PC-
DMIS
continues
searching
for the
hole using
a correct

move at F.

This occurs if the
AdjustFindHoleBylLast

Hit registry entry set to

False.

A-UVW

B - Hit

C - Move

D - Approach Distance
E - Stem Contact

F - Correct Move

Calculating the "Find Hole" Distance

The calculation of the "find hole" distance depends on the feature type. For

features of type Circle, Round Slot, Square Slot, Notch Slot, and Polygon, PC-

DMIS calculates the "find hole" distance as follows:

169

If check percent = 0, the center of the tip moves to the depth distance.

In the example below, the center of the tip moves to 0.5 mm inside the

feature (check percent = 0 and depth = 0.5):
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| | cHECK/8, 0 | B (05 4 Depth

-0.5

\
v O

Example of "find hole" distance

o If check percent >0 and < 1, the surface of the tip moves to the depth +

(check * check percent) distance.

In the example below, the surface of the tip moves to 0.6 mm inside the

feature. This is calculated as: 0.5 mm depth + (1 mm check * 0.1 percent).

1.5 -0.5
-0.5-0.1

/77

Example of "find hole" distance

170



PC-DMIS 2020 R2 CMM Manual

You can use measurement strategies for specific Auto Features to select
predefined schemes that change the way that PC-DMIS measures those

features. The measurement strategies are grouped as follows:

o Default PC-DMIS Measurement Strategy - This strategy is the default touch

point strategy. It is available for all Auto Features.

o Adaptive scanning strategies - The names of these strategies start with
"Adaptive". When you execute a measurement routine, these strategies

refer to the database to determine the scanning parameters.

« Non-adaptive scanning strategies - These strategies (Gage Scan
Calibration, Cylinder Centering Thread Scan, and Self Centering Point) do

not need to refer to the database to determine the scanning parameters.

o TTP strategies - The names of these strategies start with "TTP". These

strategies use touch trigger probes to measure a feature.

= For best results for all measurement strategies, the PC-DMIS Settings Editor should
have VHSS enabled.

You can also use the Measurement Strategy Editor (MSE) functionality to modify
certain strategies. With the MSE, you can modify and store custom strategies at a feature
level. In addition, you can modify and store groups of settings for all the auto features. For
more information on the MSE, see "Using the Measurement Strategy Editor" in the PC-DMIS
Core documentation.

To select a measurement strategy, do the following:
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1. From the Probe Toolbox, select the Measurement Strategies tab ( v ).
Initially, PC-DMIS shows the Default PC-DMIS Measurement Strategy.

O v|o|®|@|o| ]3|
Default PC-DMIS Measurement Strategy -

Default PC-DMIS Measurement Strategy

2. Click the drop-down arrow and then select the measurement strategy that
you want to use. The Probe Toolbox tabs change to show only the tabs
that apply to that strategy. For example, an Adaptive Circle Scan (available

to scanning probes) strategy looks like this:

@ V@l il
|f—‘v:|apti~.re Circle Scan w

Setup  Advanced Filters Path Defintion Scan Path

Tolerance:

[]5e= 010002 mm
[[] Location 0.1000 - ™M
[] Form 0.0100| 2 MM
Surface Type: Polished e

Sample Probe Toolbox tabs
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3. Complete the properties on the measurement strategy's tabs (Setup,

Advanced, Filters and so on) with all known information about the

strategy.

To complete the properties for an adaptive scanning strategy, see

"Using Adaptive Scanning Strategies".

To complete the properties for a non-adaptive strategy, see "Using

Non-Adaptive Scanning Strategies".

To complete the properties for a TTP strategy, see "Using TTP
Strategies".

4. To test the feature, click Test.

For the Default PC-DMIS Measurement Strategy, PC-DMIS measures
the feature according to the settings that you specified in the Auto

Feature dialog box.

For an adaptive scanning measurement strategy, PC-DMIS scans
the feature according to the parameters that you specified on the

strategy's tabs.

For a non-adaptive scanning strategy, PC-DMIS measures the
feature according to the settings that you specified on the strategy's
tabs.

For a TTP strategy, PC-DMIS measures the feature with touch points

according to the settings that you specified on the strategy's tabs.

5. Click Create. If the Measure Now button (ﬂ) in the Feature properties

area is selected, the probe moves according to the settings specified on

the Advanced tab using the auto feature's properties for feature location

and other characteristics.

Using Adaptive Scanning Strategies

Not every user with access to scanning hardware is an expert and understands

how to configure various controlling parameters that affect accuracy and
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throughput such as scan speed, point density, and offset force. With Adaptive
Scanning, you don't need to be an expert, since it removes the guesswork out of
configuring such scanning parameters. Adaptive Scanning uses a system
comprised of expert knowledge to calculate those parameters based on known
inputs, such as tolerance, feature type and size, stylus length, and surface finish.
You only need to supply the information known to you. The Adaptive Scanning

algorithms perform the work of choosing the other settings.

Adaptive Scanning is "controller aware". This means that if a certain capability
exists on a controller that will improve the scanning accuracy and throughput,

the software automatically uses those capabilities as needed.

The measurement strategies for the Adaptive Scanning feature are available

only for an analog tip.

The strategies are located on the Measurement Strategies tab in the Probe

Toolbox. The strategies are:

e Circle Auto Feature:

« Adaptive Circle Scan strategy

¢ Cone Auto Feature:

« Adaptive Cone Concentric Circle Scan strategy

o Adaptive Cone Line Scan strategy

e Cylinder Auto Feature:

o Adaptive Cylinder Line Scan strategy

e Adaptive Cvlinder Spiral Scan strategy

e Line Auto Feature:

e Adaptive Linear Scan strategy

e Plane Auto Feature:

e Adaptive Free Form Plane Scan strategy

e Adaptive Plane Circle Scan strategy

« Adaptive Plane Line Scan strategy
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For complete information about selecting and using measurement strategies,

see "Working with Measurement Strategies".

Adaptive Circle Scan Strategy

The Adaptive Circle Scan strategy for the Circle Auto Feature measures the circle

by scanning.

The strategy's tabs are located in the Probe Toolbox in the Auto Feature dialog

box (Insert | Feature | Auto | Circle):

o Setup tab

« Advanced tab

o Filters tab

o Path Definition tab

e Scan Path tab

For complete information about the Probe Toolbox and selecting a

measurement strategy, see "Working with Measurement Strategies".

Setup Tab - Adaptive Circle Scan Strategy

Use the Setup tab for the Adaptive Circle Scan strategy to supply all known
information about a feature's tolerance requirements and surface type, and PC-
DMIS does the rest.

Size

If the purpose of the measurement is size tolerance, select this check box. If you
select it, PC-DMIS scans the feature based on the Size tolerance value that you
enter. If the Size tolerance value that you enter is very loose or very tight, PC-
DMIS scans the feature very slowly. Otherwise, PC-DMIS scans the feature

quickly.

Location
If the purpose of the measurement is location tolerance, select this check box. If

you select it, PC-DMIS scans the feature based on the Location tolerance value
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that you enter. The looser the Location tolerance value, the slower the scan. The

tighter the Location tolerance, the faster the scan.

Form

If the purpose of the measurement is form tolerance, select this check box. If
you select it, PC-DMIS scans the feature based on the Form tolerance value that
you enter. The looser the Form tolerance value, the faster the scan. The tighter

the Form tolerance, the slower the scan.

Tolerance
Type or select the permissible limit or the limit of variation in the Size, Location,

and Form boxes.

Surface Type

Select Polished, Machined, Ground, or Cast.

Advanced Tab - Adaptive Circle Scan Strategy

Use the Advanced tab for the Adaptive Circle Scan strategy to override the

calculated settings and any automatically configured parameters.

Override

If you select this check box, it overrides any automatically configured
parameters. It also enables the Point Density, Scan Speed, Acceleration, and
Offset Force properties, which you can use to change the scanning

characteristics for this measurement.

Point Density
Type or select the number of readings to take per unit of measurement during

the scan.

Scan Speed

Type or select the scan speed (mm/sec).
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Acceleration
Type or select the acceleration to use during a scan. The value is specified in

mm/sec/sec.

Offset Force
Type or select the level of force to maintain during a scan. The value is specified

in newtons.

Scan Type

Select the type of scan that you want to execute on the controller:
« Defined - Executes the defined path scan on a B3C, B4, or FDC controller.

o CIR - Executes the CIR type of scan on a B4 or B5 Leitz controller.

Filters Tab - Adaptive Circle Scan Strategy

Use the Filters tab for the Adaptive Circle Scan strategy to set up filters.

Outlier
You can choose to remove outliers based on the distance from the best fit
feature. This allows the removal of anomalies that arise in the measurement

process.

PC-DMIS first fits a circle to the data and then determines which points are

outliers based on the standard deviation multiple. It then does the following:
» Recalculates the best fit circle with those outliers removed.
o Checks for outliers again.
» Recalculates the best fit circle.

« Continues repeating this process until no more outliers exist or until PC-
DMIS cannot compute the circle. (PC-DMIS cannot compute the circle if

there are fewer than three data points.)

Filter
This value indicates the filter type for the scan. Some filtering options are

specific to certain strategies. Select the filter type:
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o None - Does not apply any filter type to the scan data set.

e Gaussian - Applies a Gaussian filter to the scan data set, which smooths
the data.

UPR
Type or select the undulations per revolution. The default is 50. This item is

hidden if you select None in the Filter list.

Use Gage Scan Filter
To correct the measured scan data by comparing it to similar scan data from a
gage, select this check box. For more information, see "Enabling the Gage Scan

Filter".

Path Definition Tab - Adaptive Circle Scan Strategy

The Path Definition tab for the Adaptive Circle Scan strategy provides you with

additional options to define a circular scan path. You can view the scan path
whenever you update a path definition parameter. You can also view the

updated scan path in the Graphic Display window.

Control Element
Select whether the circle scan will be done on a cylindrical shape or a spherical

shape.

Path Density

When you perform a scan on a circle, PC-DMIS determines the optimum number
of points sent to the controller based on the circle’s diameter. If you enter the
Path Density value, and if that value generates a greater number of points than
the number PC-DMIS determined, then PC-DMIS calculates the points based on
the Path Density value you typed. To improve performance, use the default

number of points calculated by PC-DMIS.

Sphere Center
This property appears when you select Spherical in the Control Element list.

For this property, the vectors of the derived scan are not in the plane of the
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circle, but are normal to the sphere surface. One use for this scan type is the ISO
10360-4 tests. The X, Y, and Z boxes are the part coordinates.

Scan Path Tab - Adaptive Circle Scan Strategy

Use the Scan Path tab for the Adaptive Circle Scan strategy to display scan

points.

The following items appear in the points list area:
o # - Anumber that identifies the generated point
e X, Y,and Z - The XYZ values

e 1I,),and K-The lJK values

Adaptive Cone Concentric Circle Scan Strategy

The Adaptive Cone Concentric Circle Scan strategy for the Cone Auto Feature
performs a number of concentric circle measurements at various heights along

the cone axis.

The strategy's tabs are located in the Probe Toolbox in the Auto Feature dialog

box (Insert | Feature | Auto | Cone):

e Setup tab
o Filters tab

« Advanced tab

For complete information about the Probe Toolbox and selecting a

measurement strategy, see "Working with Measurement Strategies".

Setup Tab - Adaptive Cone Concentric Circle Scan Strategy

Use the Setup tab for the Adaptive Cone Concentric Circle Scan strategy to

supply all known information about a feature's tolerance requirements and

surface type, and PC-DMIS does the rest.

Size
If the purpose of the measurement is size tolerance, select this check box. If you

select it, PC-DMIS scans the feature based on the Size tolerance value that you
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enter. If the Size tolerance value that you enter is very loose or very tight, PC-
DMIS scans the feature very slowly. Otherwise, PC-DMIS scans the feature

quickly.

Location

If the purpose of the measurement is location tolerance, select this check box. If
you select it, PC-DMIS scans the feature based on the Location tolerance value
that you enter. The looser the Location tolerance value, the slower the scan. The

tighter the Location tolerance, the faster the scan.

Form

If the purpose of the measurement is form tolerance, select this check box. If
you select it, PC-DMIS scans the feature based on the Form tolerance value that
you enter. The looser the Form tolerance value, the faster the scan. The tighter

the Form tolerance, the slower the scan.

Tolerance
Type or select the permissible limit or the limit of variation in the Size, Location,

and Form boxes.

Surface Type

Select Polished, Machined, Ground, or Cast.

Advanced Tab - Adaptive Cone Concentric Circle Scan Strategy

Use the Advanced tab for the Adaptive Cone Concentric Circle Scan strategy to

override the calculated settings and any automatically configured parameters.

Override

If you select this check box, it overrides any automatically configured
parameters. It also enables the Point Density, Scan Speed, Acceleration, and
Offset Force properties, which you can use to change the scanning

characteristics for this measurement.
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Point Density
Type or select the number of readings to take per unit of measurement during

the scan.

Scan Speed

Type or select the scan speed (mm/sec).

Acceleration

Type or select the acceleration to use during a scan. The value is specified in

mmy/sec/sec.

Offset Force

Type or select the level of force to maintain during a scan. The value is specified

in newtons.

Scan Type

Select the type of scan that you want to execute on the controller:
« Defined - Executes the defined path scan on a B3C, B4, or FDC controller.

o CIR - Executes the CIR type of scan on a B4 or B5 Leitz controller.

Filters Tab - Adaptive Cone Concentric Circle Scan Strategy

Use the Filters tab for the Adaptive Cone Concentric Circle Scan strategy to set

up filters.

Outlier
You can choose to remove outliers based on the distance from the best fit
feature. This allows the removal of anomalies that arise in the measurement

process.

PC-DMIS first fits a circle to the data and then determines which points are

outliers based on the standard deviation multiple. It then does the following:
» Recalculates the best fit circle with those outliers removed.
o Checks for outliers again.
o Recalculates the best fit circle.
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« Continues repeating this process until no more outliers exist or until PC-
DMIS cannot compute the circle. (PC-DMIS cannot compute the circle if

there are fewer than three data points.)

Filter
This value indicates the filter type for the scan. Some filtering options are

specific to certain strategies. Select the filter type:
o None - Does not apply any filter type to the scan data set.

e Gaussian - Applies a Gaussian filter to the scan data set, which smooths
the data.

UPR
Type or select the undulations per revolution. The default is 50. The UPR applies
only to cylinders and circles. This item is hidden if you select None in the Filter

list.

Adaptive Cone Line Scan Strategy

The Adaptive Cone Line Scan strategy for the Cone Auto Feature performs a

number of line scans on the specified cone.

The strategy's tabs are located in the Probe Toolbox in the Auto Feature dialog

box (Insert | Feature | Auto | Cone):

o Setup tab
o Filters tab

« Advanced tab

For complete information about the Probe Toolbox and selecting a

measurement strategy, see "Working with Measurement Strategies".

Setup Tab - Adaptive Cone Line Scan Strategy
Use the Setup tab for the Adaptive Cone Line Scan strategy to supply all known

information about a feature's tolerance requirements and surface type, and PC-
DMIS does the rest.
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Form

If the purpose of the measurement is form tolerance, select this check box. If
you select it, PC-DMIS scans the feature based on the Form tolerance value that
you enter. The looser the Form tolerance value, the faster the scan. The tighter

the Form tolerance, the slower the scan.

Tolerance

Type or select the permissible limit or the limit of variation.

Surface Type

Select Polished, Machined, Ground, or Cast.

Advanced Tab - Adaptive Cone Line Scan Strategy

Use the Advanced tab for the Adaptive Cone Line Scan strategy to override the

calculated settings and any automatically configured parameters.

Override

If you select this check box, it overrides any automatically configured
parameters. It also enables the Point Density, Scan Speed, Acceleration, and
Offset Force properties, which you can use to change the scanning

characteristics for this measurement.

Point Density
Type or select the number of readings to take per unit of measurement during

the scan.

Scan Speed

Type or select the scan speed (mm/sec).

Acceleration
Type or select the acceleration to use during a scan. The value is specified in

mmy/sec/sec.
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Offset Force
Type or select the level of force to maintain during a scan. The value is specified

in newtons.

Filters Tab - Adaptive Cone Line Scan Strategy

Use the Filters tab for the Adaptive Cone Line Scan strategy to set up filters.

Filter
This value indicates the filter type for the scan. Some filtering options are

specific to certain strategies. Select the filter type:
e None - Does not apply any filter type to the scan data set.

« Gaussian - Applies a Gaussian filter to the scan data set, which smooths
the data.

Wave Length (mm)
Oscillations in data smaller than the value you select in the list are smoothed

when applying the linear Gaussian filter. This applies to lines and planes.

You can also type a wavelength value in the box. The value is in millimeters.

This option is hidden if you select None in the Filter list.

Adaptive Cylinder Line Scan Strategy

The Adaptive Cylinder Line Scan strategy for the Cylinder Auto Feature scans a

number of lines along the cylinder parallel to its axis. The cylinder can be a

threaded surface or a smooth surface.

When you use this strategy, the diameter of the probe tip must exceed the size

of the valleys in-between the threads in order to prevent probe shanking.

The strategy's tabs are located in the Probe Toolbox in the Auto Feature dialog

box (Insert | Feature | Auto | Cylinder):

e Setup tab
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o Filters tab

« Advanced tab

For complete information about the Probe Toolbox and selecting a

measurement strategy, see "Working with Measurement Strategies".

Setup Tab - Adaptive Cylinder Line Scan Strategy
Use the Setup tab for the Adaptive Cylinder Line Scan strategy to supply all

known information about a feature's tolerance requirements and surface type,
and PC-DMIS does the rest.

Form

If the purpose of the measurement is form tolerance, select this check box. If
you select it, PC-DMIS scans the feature based on the Form tolerance value that
you enter. The looser the Form tolerance value, the faster the scan. The tighter

the Form tolerance, the slower the scan.

Tolerance

Type or select the permissible limit or the limit of variation.

Surface Type

Select Polished, Machined, Ground, or Cast.

Advanced Tab - Adaptive Cylinder Line Scan Strategy

Use the Advanced tab for the Adaptive Cylinder Line Scan strategy to override

the calculated settings and any automatically configured parameters.

Override

If you select this check box, it overrides any automatically configured
parameters. It also enables the Point Density, Scan Speed, Acceleration, and
Offset Force properties, which you can use to change the scanning

characteristics for this measurement.
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Point Density
Type or select the number of readings to take per unit of measurement during

the scan.

Scan Speed

Type or select the scan speed (mm/sec).

Acceleration
Type or select the acceleration to use during a scan. The value is specified in

mmy/sec/sec.

Offset Force
Type or select the level of force to maintain during a scan. The value is specified

in newtons.

Pre-Probe Cylinder

This value takes touch points to locate the cylinder prior to scanning.

Threaded Hole
If you select this check box, it turns on a filter on B3 controllers to increase

accuracy when scanning threads.

Filters Tab - Adaptive Cylinder Line Scan Strategy
Use the Filters tab for the Adaptive Cylinder Line Scan strategy to set up filters.

Filter
This value indicates the filter type for the scan. Some filtering options are

specific to certain strategies. Select the filter type:
e None - Does not apply any filter type to the scan data set.

o Gaussian - Applies a Gaussian filter to the scan data set, which smooths
the data.
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Wave Length (mm)
Oscillations in data smaller than the value you select in the list are smoothed

when applying the linear Gaussian filter. This applies to lines and planes.

You can also type a wavelength value in the box. The value is in millimeters.

This option is hidden if you select None in the Filter list.

Adaptive Cylinder Spiral Scan Strategy

The Adaptive Cylinder Spiral Scan strategy for the Cylinder Auto Feature

performs a spiral scan measurement pattern.

The strategy's tabs are located in the Probe Toolbox in the Auto Feature dialog

box (Insert | Feature | Auto | Cylinder):

e Setup tab
o Filters tab

« Advanced tab

For complete information about the Probe Toolbox and selecting a

measurement strategy, see "Working with Measurement Strategies".

Setup Tab - Adaptive Cylinder Spiral Scan Strategy
Use the Setup tab for the Adaptive Cylinder Spiral Scan strategy to supply all

known information about a feature's tolerance requirements and surface type,
and PC-DMIS does the rest.

Size

If the purpose of the measurement is size tolerance, select this check box. If you
select it, PC-DMIS scans the feature based on the Size tolerance value that you
enter. If the Size tolerance value that you enter is very loose or very tight, PC-
DMIS scans the feature very slowly. Otherwise, PC-DMIS scans the feature

quickly.
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Location

If the purpose of the measurement is location tolerance, select this check box. If
you select it, PC-DMIS scans the feature based on the Location tolerance value
that you enter. The looser the Location tolerance value, the slower the scan. The

tighter the Location tolerance, the faster the scan.

Form

If the purpose of the measurement is form tolerance, select this check box. If
you select it, PC-DMIS scans the feature based on the Form tolerance value that
you enter. The looser the Form tolerance value, the faster the scan. The tighter

the Form tolerance, the slower the scan.

Tolerance
Type or select the permissible limit or the limit of variation in the Size, Location,

and Form boxes.

Surface Type

Select Polished, Machined, Ground, or Cast.

Advanced Tab - Adaptive Cylinder Spiral Scan Strategy

Use the Advanced tab for the Adaptive Cylinder Spiral Scan strategy to override

the calculated settings and any automatically configured parameters.

Override

If you select this check box, it overrides any automatically configured
parameters. It also enables the Point Density, Scan Speed, Acceleration, and
Offset Force properties, which you can use to change the scanning

characteristics for this measurement.

Point Density
Type or select the number of readings to take per unit of measurement during

the scan.

Scan Speed

Type or select the scan speed (mm/sec).
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Acceleration
Type or select the acceleration to use during a scan. The value is specified in

mm/sec/sec.

Offset Force
Type or select the level of force to maintain during a scan. The value is specified

in newtons.

Scan Type

Select the type of scan that you want to execute on the controller:
« Defined - Executes the defined path scan on a B3C, B4, or FDC controller.

o CIR - Executes the CIR type of scan on a B4 or B5 Leitz controller.

Filters Tab - Adaptive Cylinder Spiral Scan Strategy

Use the Filters tab for the Adaptive Cylinder Spiral Scan strategy to set up filters.

Outlier
PC-DMIS first fits a circle to the data and then determines which points are

outliers based on the standard deviation multiple. It then does the following:
o Recalculates the best fit circle with those outliers removed.
o Checks for outliers again.
« Recalculates the best fit circle.

« Continues repeating this process until no more outliers exist or until PC-
DMIS cannot compute the circle. (PC-DMIS cannot compute the circle if

there are fewer than three data points.)

Filter
This value indicates the filter type for the scan. Some filtering options are

specific to certain strategies. Select the filter type:
e None - Does not apply any filter type to the scan data set.

« Gaussian - Applies a Gaussian filter to the scan data set, which smooths
the data.
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UPR
Type or select the undulations per revolution. The default is 50. The UPR applies
only to cylinders and circles. This item is hidden if you select None in the Filter

list.

Adaptive Linear Scan Strategy

The Adaptive Linear Scan strategy for the Line Auto Feature performs a single

line scan along the specified line.

The strategy's tabs are located in the Probe Toolbox in the Auto Feature dialog

box (Insert | Feature | Auto | Line):

o Setup tab
o Filters tab

« Advanced tab

For complete information about the Probe Toolbox and selecting a

measurement strategy, see "Working with Measurement Strategies".

Setup Tab - Adaptive Linear Scan Strategy
Use the Setup tab for the Adaptive Linear Scan strategy to supply all known

information about a feature's tolerance requirements and surface type, and PC-
DMIS does the rest.

Form

If the purpose of the measurement is form tolerance, select this check box. If
you select it, PC-DMIS scans the feature based on the Form tolerance value that
you enter. The looser the Form tolerance value, the faster the scan. The tighter

the Form tolerance, the slower the scan.

Tolerance

Type or select the permissible limit or the limit of variation.

Surface Type

Select Polished, Machined, Ground, or Cast.
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Advanced Tab - Adaptive Linear Scan Strategy

Use the Advanced tab for the Adaptive Linear Scan strategy to override the

calculated settings and any automatically configured parameters.

Override

If you select this check box, it overrides any automatically configured
parameters. It also enables the Point Density, Scan Speed, Acceleration, and
Offset Force properties, which you can use to change the scanning

characteristics for this measurement.

Point Density
Type or select the number of readings to take per unit of measurement during

the scan.

Scan Speed

Type or select the scan speed (mm/sec).

Acceleration
Type or select the acceleration to use during a scan. The value is specified in

mm/sec/sec.

Offset Force
Type or select the level of force to maintain during a scan. The value is specified

in newtons.

Filters Tab - Adaptive Linear Scan Strategy

Use the Filters tab for the Adaptive Linear Scan strategy to set up filters.

Filter
This value indicates the filter type for the scan. Some filtering options are

specific to certain strategies. Select the filter type:
o None - Does not apply any filter type to the scan data set.

e Gaussian - Applies a Gaussian filter to the scan data set, which smooths
the data.
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Wave Length (mm)
Oscillations in data smaller than the value you select in the list are smoothed

when applying the linear Gaussian filter. This applies to lines and planes.

You can also type a wavelength value in the box. The value is in millimeters.

This option is hidden if you select None in the Filter list.

Adaptive Free Form Plane Scan Strategy

The Adaptive Plane Circle Scan strategy for the Plane Auto Feature scans a plane

by moving along a path defined by a set of points. The scan path can be
continuous, contain a break, or contain move points. Break and move points in
the scan path can help to scan a face as one single plane even if the path is not

continuous due to any reason.

The path of the scan can be dynamically read from a text file when you run the
measurement routine. This can help to scan the plane on variants of the part

where the shape of the face being scanned is changed between variants.

The strategy's tabs are located in the Probe Toolbox in the Auto Feature dialog

box (Insert | Feature | Auto | Plane):

e Setup tab

Filters tab

Advanced tab

Path Definition tab

Scan Path tab

« Execution tab

For complete information about the Probe Toolbox and selecting a

measurement strategy, see "Working with Measurement Strategies".
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Setup Tab - Adaptive Free Form Plane Scan Strategy

Use the Setup tab for the Adaptive Free Form Plane Scan strategy to supply all
known information about a feature's tolerance requirements and surface type,
and PC-DMIS does the rest.

Form

If the purpose of the measurement is form tolerance, select this check box. If
you select it, PC-DMIS scans the feature based on the Form tolerance value that
you enter. The looser the Form tolerance value, the faster the scan. The tighter

the Form tolerance, the slower the scan.

Tolerance

Type or select the permissible limit or the limit of variation.

Surface Type

Select Polished, Machined, Ground, or Cast.

Advanced Tab - Adaptive Free Form Plane Scan Strategy

Use the Advanced tab for the Adaptive Free Form Plane Scan strategy to

override the calculated settings and any automatically configured parameters.

Override

If you select this check box, it overrides any automatically configured
parameters. It also enables the Point Density, Scan Speed, Acceleration, and
Offset Force properties, which you can use to change the scanning

characteristics for this measurement.

Point Density
Type or select the number of readings to take per unit of measurement during

the scan.

Scan Speed

Type or select the scan speed (mm/sec).
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Acceleration
Type or select the acceleration to use during a scan. The value is specified in

mm/sec/sec.

Offset Force
Type or select the level of force to maintain during a scan. The value is specified

in newtons.

Filters Tab - Adaptive Free Form Plane Scan Strategy

Use the Filters tab for the Adaptive Free Form Plane Scan strategy to set up

filters.

Outlier
PC-DMIS first fits a plane to the data and then determines which points are

outliers based on the standard deviation multiple. It then does the following:
o Recalculates the best fit plane with those outliers removed.
o Checks for outliers again.
o Recalculates the best fit plane.

« Continues repeating this process until no more outliers exist or until PC-
DMIS cannot compute the plane. (PC-DMIS cannot compute the plane if

there are fewer than three data points.)

Filter
This value indicates the filter type for the scan. Some filtering options are

specific to certain strategies. Select the filter type:
o None - Does not apply any filter type to the scan data set.

e Gaussian - Applies a Gaussian filter to the scan data set, which smooths
the data.

Wave Length (mm)
Oscillations in data smaller than the value you select in the list are smoothed

when applying the linear Gaussian filter. This applies to lines and planes.
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You can also type a wavelength value in the box. The value is in millimeters.

This option is hidden if you select None in the Filter list.

Path Definition Tab - Adaptive Free Form Plane Scan Strategy

Use the Path Definition tab for the Adaptive Free Form Plane Scan strategy to

generate a scan path.

Type
The scan path can be generated by the following types of methods:

e Perimeter Paths

e Free Form Paths

e Teach Path

Points List Area
The points list area displays the points that you will select on the CAD or take on

the CMM manually (for the teach path type only).
# - Displays a number or a letter that identifies the point.
X, Y, Z - The XYZ values appear in this area.

Pt. Type - This column indicates the type of point for the Teach Path

method of generating the scan path.

To delete points, right-click in the points list area. The Remove and Clear

options appear:

Remove

Clear

Points options

Remove - To delete one point, highlight it in the points list area, right-

click, and then select this option.
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Clear - To delete all points, right-click in the points list area and then
select this option. When the Remove all points? message appears,
click OK.

>>

To set additional properties for the type you selected and generate the scan
path, click this button.

<<

To return to the points list area, click this button.

Perimeter Paths
This method generates the scan path along the perimeter of the surface. It

requires CAD.

Generating a Default Perimeter Scan Path

You can generate a default perimeter scan path for a given plane. The start point
of the default path is the edge closest to the point (centroid) of the selected
plane. The direction of the scan is counterclockwise in a given plane. The start
and end points for scan are the same. The default path generation will use the
parameter set in the second screen of definition of path generation. When you

select Create, the scan path tab is filled up with the default path.

Selecting Multiple Surfaces of a Plane

A perimeter path supports planes that are separated. For example, following is

the front face on a demo block:

Example of front face on demo block
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|f-‘\da|:|tive Free Form Plane Scan v

Setup Advanced Fiters Psth Definiion  Scan path  Execution

Type: Perimeter Paths LV = || ==
[] select CAD Deselect All [] Default Path
£ b Y Z

Path Definition tab

To select multiple surfaces of a plane:

—_—

. Select the Select CAD check box.

2. Ifrequired, click Deselect All to deselect any selected surfaces.
3. Click on the first surface. It will be highlighted.

4. Click on the second surface. It will be highlighted.

If the first and second surfaces are separated, then PC-DMIS will
automatically select the Default Path check box. The default path on each

selected surface will be generated.
5. Select any more surfaces by clicking on them.

PC-DMIS will complete the Scan Path tab when you select Create.

Generating a Perimeter Path by Selection
You can generate a perimeter path by selecting the start, direction, and end
point on any one CAD surface, or by selecting the start and direction point on

any one CAD surface to generate a closed scan path.
1. Do one of the following:

« To define the start point, direction point, and end point, click on
three points on the CAD. The points appear in the points list area.
In the # column, 1 = start point, D = direction point, and 2 = end

point. For example:
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O Vil

|}-‘u:|aptiue Free Form Plane Scan

Setup  Advanced Filters Path Definfion | goan path

BExecution
Type: Perimeter Paths ot = | PR
[] select car Deselect Al [ ] Default Path
# X Y z
i 55.B74 0,923 0,000
D 71597 1.115 0,000
z B5.075 27488 -0.004

Sample Path Definition tab

To define the start point and direction point, click on two points on

the CAD. The points appear in the points list area. In the # column,

1 = start point and D = direction point. When point 2 (the end point)

is not defined, PC-DMIS uses point 1 to create a closed path.

If you need to edit a point, double-click the point. The Edit Point dialog box
appears. For example:

Edit Point ﬁ
Point Number: |1
X Y z
9207953 0.00000 5.08523
B OK | [ Cancel
Edit Point dialog box

Change the values as required. To navigate to and modify points, click >>.

2. To set perimeter controls, click >>. The Perimeter Controls area appears.

Use the properties in this area to control perimeter point generation.
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Perimeter Controls
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Generate
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Sample Perimeter Controls area

CAD Tolerance - Type the tolerance that the point locating algorithm uses.
Increment - Type the minimum distance between adjacent points.
Offset - Type the offset distance from the boundaries.

Boundary Type - Select the boundary type on the selected surface that
should be considered in the path calculation:

o Inner Only - The inner boundaries are used to generate the scan
path.

o Inner or Outer - PC-DMIS determines whether the inner boundary
or outer boundary should be used based on the hits taken, and
generates hits.

o Outer Only - The outer boundaries are used to generate the scan
path.

For example, suppose that points 1, D, and 2 are taken as shown
below:
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If Outer Only is selected, PC-DMIS generates the scan path as

follows:
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Jump Hole - If you select this check box, it generates a break point in the
scan path whenever the scan path is over the holes in the CAD surface.

Type the required distance from the edge in the box.

Generate - To generate the points and display them in the points list area,
click this button. PC-DMIS will show the generated path on the CAD in the
Graphic Display window. You can change the start point, direction point,

and end point and then regenerate the scan path, if required.

Add Path - To add the points to the Scan Path tab, click this button.

Free Form Paths
This method generates the scan path along the path of the points defined. It

requires CAD. To generate the scan path using this method:

1. Click on the CAD to define the free form path. A minimum of five points
must be recorded to calculate the scan path. The points appear in the

points list area. For example:
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G V|l

|;’-‘u:|ap‘ti'-.-'e Free Farm Plane Scan

Setup  Advanced Fiters Path Defintion  Scan path  Execution

Type: Free Form Paths ot e | PR
[] Select canr Desealact Al

# X Y z 2
1 72,912 17,697 0,000

2 56,854 21,976 0,000

3 64,300 13,330 0,000

4 71185 10,931 0,000 9

Sample Path Definition tab

The # column lists the number that identifies the point. To edit a point,
double-click it. The Edit Point dialog box appears. Change the values as
required. To navigate to and modify points, click >>.

2. To set free-form path controls, click >>. The FreeForm Controls area

appears. Use the properties in this area to control free-form point
generation:

b Vil

|;‘1'v:|apti~.re Free Form Plane Scan

Setup  Advanced Fiters Path Definion  Sean path  Execution

Type: Free Form Paths w =R |

FreeForm Controls

Curve Typa: Opened e [] 3ump Hole

Increment: mm 2.540
Generatz
Add Path

Sample FreeForm Controls area

Curve Type - Select the type of path to generate: open or closed.

Increment - Type the minimum distance between adjacent points.
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Jump Hole - If you select this check box, it generates a break point in the
scan path whenever the scan path is over the holes in the CAD surface.

Type the required distance from the edge in the box.

Generate - To generate the points and display them in the points list area,
click this button. The generated path will be shown on the CAD in the
Graphic Display window. You can change the points defining the free form

path and then regenerate the scan path, if required.

Add Path - To add the points to the Scan Path tab, click this button.

Teach Path
You can generate this type of scan path by taking hits on the CMM or CAD to

teach or learn the path. The scan path is made of lines, arcs, and/or circles.

For help with generating a teach path, refer to the example of a detailed procedure
in the "Sample Teach Path for Adaptive Free Form Plane Scan Strategy™ topic for scanning
the top surface along a specific path.

To define the teach path:

1. Select the button for the type of path:
. Hline

. [~lArc
. @Circle

2. For aline path, take one or two manual hits. For an arc path or a circle
path, take two or three manual hits. The points appear in the points list

area. For example:
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G |l

|;’-‘u:|ap‘ti'-.-'e Free Form Plane Scan e

Setup Advanced Fiters Psth Definition  Sean path  Execution

Type: Teach Path et — | ™ {:} == || ==
[] Select canr Dasalect Al

= X Y z Pt. Type

1 B4.836 44,045 0,000 Line Start

2 4,452 £.627 0,000 Line End

Sample Path Definition tab - Line path

The following items apply to the points list area:

o The # column lists the number that identifies the point. The Pt.
Type column describes the type of point, such as: Line Start, Line

End, Circle End, or Circle Midpoint<number>.

o Ared point (or points) indicates that the path is incomplete and the
point will not be used to generate the path. If you change the path
type (for example, from a line to an arc), the red point(s) will be

removed.

o Toedita point's X, Y, and Z values, double-click the point. The Edit
Point dialog box appears.

If you edit the start point or the end point of a circle path, both points
will change because they are the same point.

3. To set teach controls, click >>. The Teach Controls area appears. Use the

properties in this area to control point generation:
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G il

|;'1'u:|aptiue Free Form Plane Scan e

Setup  Advanced Filters Psth Definion  Sean path  Execution

Type: Teach Path A — o~ 2z
Teach Controls

Smoothing Corner mm 2,540
Radius:

Generata

Add Path

Sample Teach Controls area

Increment - Type the minimum distance between adjacent points.

Jump Hole - When selected, this check box generates a break point in the
scan path whenever the scan path is over the holes in the CAD surface.

Type the required distance from the edge in the box.

Smoothing Corner Radius - When PC-DMIS generates a scan path, the
intersections will have sharp corners. A sharp corner requires the
controller to slow down the scan speed. Smoothing the corner radius will
help to smooth out the sharp corner. A circle with the center as the
intersection point, and the radius as entered in this box, is defined. All of

the points in the scan path found within this circle are smoothed out.

Generate - To generate the points and display them in the points list area,
click this button. The generated path will be shown on the CAD in the
Graphic Display window. You can change the points defining the teach path

and then regenerate the scan path, if required.

Add Path - To add the points to the Scan Path tab, click this button.

Sample Teach Path - Adaptive Free Form Plane Scan Strategy
This example of the teach path method for the Adaptive Free Form Plane Scan

strategy shows a detailed procedure for scanning the top surface along a

specific path.
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In this example, suppose that you want to scan the top surface along the path

shown below:

Scan path

To generate this path, take the hits to define the points as described below. The
points are recorded in the list of point on the Path Definition tab. They are

marked on the CAD as shown in the procedure.
1. The first segment in the path is linear. To generate this line:
a. Select the =l button.

b. Because this is the first segment, take two hits to define points 1

and 2 for the line.

G i

Adaptive Free Form Plane Scan -

| Setup |F~dvanced | Fiters | Fath Defintion | Scan Path | Exem.rtinn|

Type: | Teach Path - [~ 0O <
Take 1 or 2 manual hits to define the Line path.
H X T z Pt. Type
1 42 686 3.815 0.000 Line Start
2 61.650 3272 0.000 Line End
[ Maove To ] [ Test ] [ Create ] [ Close

Points 1 and 2 in first segment
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Points 1 and 2 marked on CAD

2. The second segment in the path is also linear. Point 2 (the last point of the
first segment line) is the start point of the second segment line. To

generate this line:
a. Keep the H button selected.

b. Take one hit to define point 3, the end point of the line for the

second segment.

& %okl

Adaptive Free Form Plane Scan -

| Setup | Advanced | Filters | Fath Definttion | Scan Path | E:tem.rtiun|

Type: | Teach Path - =]~ 0o <<
Take 1 or 2 manual hits to define the Line path.
H X Y ral Pt. Type
1 42 686 3815 0.000 Line Start
2 61,650 3272 0.000 Line End
3 52738 34109 0.000 Line End
[ Move To ] [ Test ] [ Create ] [ Close

Point 3 in second segment
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Point 3 marked on CAD

3. The third segment in the scan path is an arc along the big circle. Point 3
(the last point of the second segment line) is the start point of the arc. The

last point is the end point of the arc. To generate this arc:
a. Select the [=] button.

b. Take two more hits on the arc to define points 4 and 5.

g % |®|Ll

Adaptive Free Form Plane Scan -

| Setup | Advanced | Filters | Fath Definition | Scan Path | Exec1.rtinr1|

Type: [Teach Path v] — O £
Take 2 or 3 manual hits to define the Arc path.

H X i Zz Ft. Type *
3 52738 34.109 0.000 Line End

4 126779 83813 0.000 Arc Midpaint |E |
5 155.102 38.960 0.000 Arc End =
1| 1] 3

[ Move To ] [ Test ] [ Create ] [ Close

Points 4 and 5 in third segment
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Points 4 and 5 marked on CAD

4. The fourth segmentis a line. The end point of the arc becomes the start

point of the line. To generate this line:

a. Select the H button.

b. Take one hit to define point 6, the end point of the line for the

fourth segment.

& |l

Adaptive Free Form Plane Scan -

|SEtup | Advanced | Fiters | Fath Definttion | Scan Path | Exec-utiun|

Type: | Teach Path - =)~ 0O <<
Take 1 or 2 manual hits to define the Line path.
# X i P Pt. Type "‘
4 126773 83.313 0.000 Arc Midpoint
5 155102 38.960 0.000 Arc End |E_|
6 15625938 25.164 0.000 Line End =
1| 1] [ ¥
[ Move To ] [ Test ] [ Create ] [ Close
Point 6 in fourth segment
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Point 6 marked on CAD

5. You now need to scan 360 degrees around the small circle. The end point
of the line of the fourth segment becomes the start point of the circle. To

generate this circle:
a. Select the D putton.

b. Take two more hits to define points 7 and 8 for the circular path.
Because a circle is 360 degrees, point 9 - the end point of the circle -
is automatically recorded at the same location as the start point of

the circle.

G vl

Adaptive Free Form Plane Scan -

| Setup | Advanced | Fiterz | Path Defintion | Sean Path | Exem_rtiun|

Type: | Teach Path | — ~[0) | =
Take 2 or 3 manual hits to define the Circle path.
H X i Z Ft. Type a
7 163.189 14386 0.000 Circle Midpoint 1
g 143 632 18411 0.000 Circle Midpoint2
9 156258 259164 0.000 Circle End L4
1 | 1] [ »
[ Mave To ] [ Test ] [ Create ] [ Close

Points 7 through 9 in circle
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Points 7 through 9 marked on CAD

6. The last segmentis a line. Point 9, the end point of the circle, becomes the

start point of the line. To generate this line:
a. Select the =l button.

b. Take the last hit to define point 10, which completes the scan path.

G |l

Adaptive Free Form Plane Scan -

|Setup | Advanced | Filters | Path Definition | Scan Path | Exec-utinn|

Type: | Teach Path - =]~ 0O <<
Take 1 or 2 manual hits to define the Line path.
H X Y z Pt. Type *
] 143 632 12411 0.000 Circle Midpoirt2
9 156 258 25164 0.000 Circle End M
10 173.551 28817 0.000 Line End
1| 1] [ *
[ Maove Ta ] ’ Test ] [ Create ] ’ Close

Point 10 in last segment
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Point 10 marked on CAD

7. Select the >> button. In the Teach Controls area, in the Increment box,
type 1.
8. Click Generate. The generated scan path appears in the Graphic Display

window.

Generated scan path

Scan Path Tab - Adaptive Free Form Plane Scan Strategy
Use the Scan Path tab for the Adaptive Free Form Plane Scan strategy to do the

following:

« Display scan points and move points
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« Import scan points and move points from a text file
« Export scan points and move points to a text file
« Insert a move point or break point

Following is an example:

Wil

Adaptive Free Form Plane Scan -
|Setup I Advanced | Filters | Path Definition| Scan Path | Execution

# X ¥ Z

P 15742502 0.00000 -2 54000

2% 159.96502 0.00000 =2 54000

27 162 50502 0.00000 -2 54000

28 16504502 0.00000 -2 54000

29 167 58502 0.00000 -2 54000

30 17012502 0.00000 -2 54000

N 17266502 0.00000 -2 54000
[ Move To [ Test ] | Create ] | Close ]

Sample Scan Path tab

The following items appear in the points list area:
o #-Anumber that identifies the generated point
o« X, Y, and Z- The XYZ values

When you click on any point in the scan path, PC-DMIS highlights the point on

the CAD surface. For example:

Example of highlighted point on CAD surface

To perform additional functions, right-click in the points list area. The following

options appear:
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Import...
Export...

Insert Break 3

Insert Maove 3

Remove

Clear

Refine...

Undo Refinement

Points List options

Import

PC-DMIS CMM

To import the scan points and move points from a text file, select this option.

The path of the scan can be dynamically read from a text file when you run the

measurement routine. This can help to scan the plane on variants of the part

where the shape of the face being scanned is changed between variants.

Following is a sample of a partial text file:

-32.23,14.067,-0.001,SCAN
-29.2,6.684,-0.006,SCAN
-24.389,1.846,-0.008,SCAN
-19.309,-3.982,-0.004,SCAN
-15.327,-8.125,-0.004,SCAN
-9.949,-9.576,-0.004,SCAN
-4.838,-11.112,-0.001,SCAN
6.786,-10.431,-0.005,SCAN
12.121,-4.769,-0.003, SCAN
17.941,1.332,-0.005,SCAN
21.889,7.432,-0.002,SCAN
26.623,10.02,-0.004,SCAN
0,0,0,BREAK

27,10,50,MOVE
30.361,9.192,-0.003, SCAN

In this sample:

o SCAN - Indicates a point that will be added to the scan.
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« BREAK - Indicates a move to the Retract, and then another scan will begin

at the next SCAN point.

« MOVE - Indicates a move to the location specified.

Export

To export the scan path to a text file, select this option.

Insert Break

To insert a break between scan points, select this option. As a result, PC-DMIS
will send multiple scan commands to the controller. Break points in the scan
path can help to scan a face as one single plane even if the path is not

continuous due to any reason. The scan will do the following:
1. Retract off the part based on the current value for the Retract parameter.

2. Move to the next scan point at a prehit distance based on the current

value for the Prehit parameter.

3. Begin the next scan.

Insert Move
To insert a move point to avoid an obstacle, select this option. Move points in
the scan path can help to scan a face as one single plane even if the path is not

continuous due to any reason. The Insert Point dialog box appears:

Insert Point

| x Y z
0000 = [o.000 <] [0.000

| | ProbeFes | [ OK [ Cancel ’

Insert Point dialog box

You can position the probe and click Probe Pos to insert a move point at that

location.

Remove
To delete one point, highlight it in the points list area, right-click, and then select

this option.
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Clear
To delete all points, right-click in the points list area and then select this option.

When the "Remove all points?" message appears, click OK.

Refine
To vary the point density of the path based on the curvature of the path, select
this option to display the Refinement Settings dialog box:

Refinement Settings

Corner Tolerance: 1 o
Point Spacing: 5 mm
| oK | | Cancel |

Refinement Settings dialog box

Corner Tolerance - The path regions with curvatures less than the value

you type in this box will be converted into arc-segments.

Point Spacing - Type the maximum distance between adjacent points for

linear portions of the path.

Undo Refinement
To undo the changes that you made in the Refinement Settings dialog box,

select this option.

Execution Tab - Adaptive Free Form Plane Scan Strategy

Use the Execution tab for the Adaptive Free Form Plane Scan strategy to set

additional options for this strategy.

Read File Prior To Execution
To read the scan path prior to execution from a text file, select this check box.

This will help to measure the variants of a part.

File Name
Type the path and name of the file to be read in prior to execution. To select the

file, click Browse.
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Prehit / Retract Dist.
Type the distance of a prehit and retract move for each scan segment. A value of

0.0 disables these moves.

Probing Period
This property applies only to B3 controllers (non-VHSS scans). It controls the

number of milliseconds between path points.

Adaptive Plane Circle Scan Strategy

The Adaptive Plane Circle Scan strategy for the Plane Auto Feature measures the

plane by scanning it on a circular path.

The strategy's tabs are located in the Probe Toolbox in the Auto Feature dialog

box (Insert | Feature | Auto | Plane):

e Setup tab
Filters tab

Advanced tab

Path Definition tab

Scan Path tab

For complete information about the Probe Toolbox and selecting a

measurement strategy, see "Working with Measurement Strategies".

Setup Tab - Adaptive Plane Circle Scan Strategy
Use the Setup tab for the Adaptive Plane Circle Scan strategy to supply all

known information about a feature's tolerance requirements and surface type,
and PC-DMIS does the rest.

Form

If the purpose of the measurement is form tolerance, select this check box. If
you select it, PC-DMIS scans the feature based on the Form tolerance value that
you enter. The looser the Form tolerance value, the faster the scan. The tighter

the Form tolerance, the slower the scan.
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Tolerance

Type or select the permissible limit or the limit of variation.

Surface Type

Select Polished, Machined, Ground, or Cast.

Select Center
The option enables you to click on the CAD to indicate the center point. You can
select a surface point or a wireframe point. PC-DMIS fills in the Feature

properties area in the Auto Feature dialog box (Insert | Feature | Auto |

Plane) with the information for the selected point. It also completes the First

Diameter box on the Path Definition tab.

Advanced Tab - Adaptive Plane Circle Scan Strategy

Use the Advanced tab for the Adaptive Plane Circle Scan strategy to override the

calculated settings and any automatically configured parameters.

Override

If you select this check box, it overrides any automatically configured
parameters. It also enables the Point Density, Scan Speed, Acceleration, and
Offset Force properties, which you can use to change the scanning

characteristics for this measurement.

Point Density
Type or select the number of readings to take per unit of measurement during

the scan.

Scan Speed

Type or select the scan speed (mm/sec).

Acceleration
Type or select the acceleration to use during a scan. The value is specified in

mm/sec/sec.
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Offset Force
Type or select the level of force to maintain during a scan. The value is specified

in newtons.

Filters Tab - Adaptive Plane Circle Scan Strategy

Use the Filters tab for the Adaptive Plane Circle Scan strategy to set up filters.

Outlier
PC-DMIS first fits a plane to the data and then determines which points are

outliers based on the standard deviation multiple. It then does the following:
o Recalculates the best fit plane with those outliers removed.
o Checks for outliers again.
e Recalculates the best fit plane.

« Continues repeating this process until no more outliers exist or until PC-
DMIS cannot compute the plane. (PC-DMIS cannot compute the plane if

there are fewer than three data points.)

Filter
This value indicates the filter type for the scan. Some filtering options are

specific to certain strategies. Select the filter type:
o None - Does not apply any filter type to the scan data set.

e Gaussian - Applies a Gaussian filter to the scan data set, which smooths
the data.

Wave Length (mm)
Oscillations in data smaller than the value you select in the list are smoothed

when applying the linear Gaussian filter. This applies to lines and planes.

You can also type a wavelength value in the box. The value is in millimeters.

This option is hidden if you select None in the Filter list.
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Path Definition Tab - Adaptive Plane Circle Scan Strategy

Use the Path Definition tab for the Adaptive Plane Circle Scan strategy to

define additional options for a circular scan path. You can view the scan path
whenever you update a path definition parameter. You can also view the

updated scan path in the Graphic Display window.

Rings

Type or select the number of rings.

First Diameter
Type the diameter of the first ring.

Offset

Type the distance between two rings.

Skip Rings

Type the ring number or numbers that you want to skip.

' To skip rings 2 and 4, type 2,4. To skip rings 2 through 5, type 2-5.

Path Density
Type the number of points per mm that what you want when you create the

scan path.

Start Angle

Type or select the start angle, in decimal degrees.

End Angle

Type or select the end angle, in decimal degrees.

Direction

Select CW (clockwise) or CCW (counterclockwise).
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Jump Hole
If you select this check box, it generates a break point in the scan path whenever
the scan path is over the holes in the CAD surface. Type the required distance

from the edge in the box.

Scan Path Tab - Adaptive Plane Circle Scan Strategy

Use the Scan Path tab for the Adaptive Plane Circle Scan strategy to do the

following:
« Display scan points and move points
e Insert a move point or break point
e Remove a point from the scan path

Following is an example:

& | il

Adaptive Plane Circle Scan v

Setup Advanced | Filters Path Definition Scan Path

X ki Z -
55.000 30.000 0.000

24,996 30335 0.000

54,985 30,671 0.000

24,966 31.005 0.000

54940 31,340 0,000

54,808 31.674 0.000

54.865 32.006 0.000

54817 32338 0.000

24,761 32.669 0.000 >

0 0 = O W B L R o=k 3

Sample Scan Path tab

The following items appear in the points list area:
o # - Anumber that identifies the generated point
e X, Y,and Z - The XYZ values

When you click on any point in the scan path, the point will be highlighted on the

CAD surface. For example:
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LINY DeCC

Example of highlighted point on CAD surface

To perform additional functions, right-click in the points list area. The following

options appear:

Insert Break 3
Inzert Move 3
Remove

Points List options

Insert Break

To insert a break between scan points, select this option. As a result, PC-DMIS
will send multiple scan commands to the controller. Break points in the scan
path can help to scan even if the path is not continuous due to any reason. The

scan does the following:

1. Retracts off the part based on the current value for the Retract

parameter.
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2. Moves to the next scan point at a prehit distance based on the current

value for the Prehit parameter.

3. Begins the next scan.

Insert Move
To insert a move point to avoid an obstacle, select this option. Move points in
the scan path can help to avoid any obstruction in the scan path. The Insert

Point dialog box appears:

Insert Point

Z
0.000 = 10.000 = 10.000
| Probe Fos | 0K [ Cancel |
Insert Point dialog box

You can position the probe and click Probe Pos to insert a move point at that

location.

Remove
To delete one point, highlight it in the points list area, right-click, and then select

this option.

Adaptive Plane Line Scan Strategy

The Adaptive Plane Line Scan strategy for the Plane Auto Feature measures the

plane by scanning along straight lines.

The strategy's tabs are located in the Probe Toolbox in the Auto Feature dialog

box (Insert | Feature | Auto | Plane):

e Setup tab
o Filters tab

« Advanced tab

For complete information about the Probe Toolbox and selecting a

measurement strategy, see "Working with Measurement Strategies".
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Setup Tab - Adaptive Plane Line Scan Strategy

Use the Setup tab for the Adaptive Plane Line Scan strategy to supply all known
information about a feature's tolerance requirements and surface type, and PC-
DMIS does the rest.

Form

If the purpose of the measurement is form tolerance, select this check box. If
you select it, PC-DMIS scans the feature based on the Form tolerance value that
you enter. The looser the Form tolerance value, the faster the scan. The tighter

the Form tolerance, the slower the scan.

Tolerance

Type or select the permissible limit or the limit of variation.

Surface Type

Select Polished, Machined, Ground, or Cast.

Advanced Tab - Adaptive Plane Line Scan Strategy

Use the Advanced tab for the Adaptive Plane Line Scan strategy to override the

calculated settings and any automatically configured parameters.

Override

If you select this check box, it overrides any automatically configured
parameters. It also enables the Point Density, Scan Speed, Acceleration, and
Offset Force properties, which you can use to change the scanning

characteristics for this measurement.

Point Density
Type or select the number of readings to take per unit of measurement during

the scan.

Scan Speed

Type or select the scan speed (mm/sec).
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Acceleration
Type or select the acceleration to use during a scan. The value is specified in

mm/sec/sec.

Offset Force

Type or select the level of force to maintain during a scan. The value is specified

in newtons.

Filters Tab - Adaptive Plane Line Scan Strategy

Use the Filters tab for the Adaptive Plane Line Scan strategy to set up filters.

Outlier
PC-DMIS first fits a plane to the data and then determines which points are

outliers based on the standard deviation multiple. It then does the following:
« Recalculates the best fit plane with those outliers removed.
o Checks for outliers again.
o Recalculates the best fit plane.

« Continues repeating this process until no more outliers exist or until PC-
DMIS cannot compute the plane. (PC-DMIS cannot compute the plane if

there are fewer than three data points.)

Filter
This value indicates the filter type for the scan. Some filtering options are

specific to certain strategies. Select the filter type:
e None - Does not apply any filter type to the scan data set.

« Gaussian - Applies a Gaussian filter to the scan data set, which smooths
the data.

Wave Length (mm)
Oscillations in data smaller than the value you select in the list are smoothed

when applying the linear Gaussian filter. This applies to lines and planes.
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You can also type a wavelength value in the box. The value is in millimeters.

This option is hidden if you select None in the Filter list.

Using Non-Adaptive Scanning Strategies

The non-adaptive scanning strategies and their tabs are located on the

Measurement Strategies tab in the Probe Toolbox. The strategies are:

e Gage Scan Calibration

e Cylinder Centering Thread Scan

e Self Centering Point

For complete information about selecting and using measurement strategies,

see "Working with Measurement Strategies".

Gage Scan Calibration Strategy

The gage scan filter enables you to measure forms of circles and cylinders with
the highest possible accuracy by comparing the scan on a master ring or plug of
a similar size and placed at the same location on a CMM. You can use this filter
to measure production rings or plugs, and circular features on parts with very

tight form tolerances.

The Gage Scan Calibration strategy for Auto Circles calibrates a probe tip for use
with the gage scan filter. The Gage Scan Calibration data is stored in the probe
file. The gage scan filter is available with the Adaptive Circle Scan and Adaptive

Cylinder Concentric Circle Scan strategies.

If you calibrate the probe tip again, PC-DMIS deletes the Gage Scan Calibration
data. You will need to perform the Gage Scan Calibration again.
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The Gage Scan Filter option is in the Edit Probe Data dialog box (Insert |
Hardware Definition | Probe | Edit button). The Gage Scan Filter option for
each probe tip indicates if Gage Scan Calibration data is available. For
information on this option, see "Gage Scan Filter" in the "Defining Hardware"

chapter in the PC-DMIS Core documentation.
For best results:

« Use Gage Scan Calibration to calibrate a probe tip with a ring gage to

accurately measure inside holes.

« Use Gage Scan Calibration to calibrate a probe tip with a plug gage to

accurately measure outside holes.

o Use Gage Scan Calibration to calibrate the probe tip using a ring or plug
gage with the diameter as close as possible to the part that needs to be

accurately inspected.

« To get the highest accuracy, you may want to place the ring or plug gage
at the same location on the CMM where you would place the part for

inspection.

« Ifyou use the Software Compensation option for Gage Scan Calibration,
you can improve the accuracy by defining a point density (sample
frequency) for the feature to measure with a value as close as possible to
the point density used in the gage calibration. Since the gage scan filter is
applied in the frequency domain, achieving a greater similarity between
the gage's point density compared to the feature scan's point density

results in a correction that is more effective.

The strategy's tabs are located in the Probe Toolbox in the Auto Feature dialog

box (Insert | Feature | Auto | Circle):

e Setup tab

« Advanced tab
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Setup Tab - Gage Scan Calibration Strategy

Use the Setup tab for the Gage Scan Calibration strategy to select the gage scan

filter compensation type:

Gage Scan Calibration - |

Selup | Advanced

@ Software Compensation

Hardware Compensation

__MEWBTO Lest | Create | Close

Sample Setup tab

For more information about the gage scan filter, see "Enabling the Gage Scan

Filter".

Software Compensation

This type of gage scan filter is available for all types of controllers. For this type:

o PC-DMIS calculates the gage scan filter parameters to compensate the
measured data and improve the accuracy of the circular feature

measurement.

o PC-DMIS performs software calibration by scanning a defined path circle

on a master ring or plug.

o The scanning parameters are determined at runtime using an adaptive

database.
e The circle must be scanned for 360 degrees.

If you select this type, the gage scan filter corrects the measured scan data by
comparing it to similar scan data from a gage. This comparison reduces the
amplitude of frequencies found in the measured scan data by gage amplitudes
of the same frequency. This adjustment eliminates noise characteristics that are
intrinsic to the measuring machine and probe. As a result, it provides more

accurate measurements of the part.
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If necessary, you can use the options on the Advanced tab (similar to the
Advanced tab for Adaptive Scanning measurement strategies) to modify the

scanning parameters.

Hardware Compensation
This type of gage scan filter is only available for B5 and higher Leitz controllers. It

applies to only one probe tip in one probe file. For this type:

o The controller performs hardware calibration by scanning a master ring or
plug.
o The controller calculates the measured data to improve circular feature

measurement and compensate for errors.

o Thecircle is scanned in the counterclockwise (CCW) direction by starting at
-90 degrees and ending at +90 degrees (a 540-degree scan). The start and
end angles are defined in the local coordinate system, and cannot be

changed.

Results

After you execute the Gage Scan Calibration strategy by selecting the hardware
compensation type, the feature's measured values are set to the same values as
its theoretical values. As a result, if you dimension the Gage Scan Calibration

feature, the nominal and measured values will be the same.

The Gage Scan Calibration strategy records the gage calibration results to the
probe file (for example, MYPROBE.PRB). The strategy appends the results to the
results file (for example, MYPROBE.Results).

Following is an example of a .results file:

Gage Calibration Date=03/03/2015 Time=01:06:59 PM
TIP1 Hardware THEO X 770.039 Y 503.871 7
- 145.345 D 20.000 IN StdDev: 0.001

Gage scan calibration always appends the results to the results file. If the results

file does not exist, the strategy creates it. The strategy updates the results and

appends them to the results file each time you execute the strategy.
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The results file shows the following:

Date and Time of the gage calibration.

« ID of the active tip.
o The compensation method (Software or Hardware).

o Theoretical (THEO) X, Y, and Z values of the location of the center of the
ring or plug in the machine coordinate system. These values indicate

where you placed the ring or plug on the CMM table for calibration.

e Nominal diameter (D) of the ring or plug. IN or OUT indicates if a ring or

plug was used.
o Standard deviation (StdDev) of the calibration.

e The unit of calibration follows the unit of the measurement routine that

you used to calibrate the tip.

You can calibrate one tip for one inside diameter and one outside diameter. If you
use a different diameter for calibration, the original data is overwritten. The results file
displays the history of the gage calibration that was performed until the probe calibration
process recreates it.

Enabling the Gage Scan Filter
The gage scan filter improves the accuracy of circular feature measurements for
the Adaptive Circle Scan and Adaptive Cylinder Concentric Circle Scan Adaptive

Scanning measurement strategies. The filter uses parameters that are

determined by gage scan calibration and stored in the probe file to correct

measured scan data. The probe tip can be calibrated with an inside circle or an

outside circle (or both).

To enable the gage scan filter:

1. From the Probe Toolbox, select the Measurement Strategies tab ( v ).

2. Perform gage scan calibration for the active probe tip. This step

determines the gage scan parameters for the given tip.
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3. Use the Adaptive Circle Scan or Adaptive Cylinder Concentric Circle Scan

strategy to measure a circular feature.
4. Select the Filters tab for the selected strategy.

5. Select the Use Gage Scan Filter check box. The calculation of the circle

will use the gage scan filter data.

If the probe file does not contain any calibration data for the active probe tip, an
error appears during measurement.

Advanced Tab - Gage Scan Calibration Strategy

Use the Advanced tab for the Gage Scan Calibration strategy to override the

calculated settings and any parameters that PC-DMIS automatically configured:

Gage Scan Calibration v

Setup Advanced
Owerride
Paint Density: 605 pts/mm
Scan Speed: 10.05 mm/s
Acceleration: 11.17 mm j s2

Offzet Force: 0.076. N

Scan Type: Defined

Sample Advanced tab

Override

If you select this check box, it overrides any parameters that PC-DMIS
automatically configured. It also enables the Point Density, Scan Speed,
Acceleration, and Offset Force options. You can use these options to change

the scanning characteristics for this measurement.

If you selected the Hardware Compensation option on the Setup tab, the

Override check box is selected by default.

Point Density
Type or select the number of readings to take per unit of measurement during

the scan.
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Scan Speed

Type or select the scan speed (mm/sec).

Acceleration
Type or select the acceleration to use during a scan. The value is specified in

mmy/sec/sec.

Offset Force
Type or select the level of force to maintain during a scan. The value is specified

in newtons.

Scan Type

Select the type of scan that you want to execute on the controller:

o Defined - Executes the defined path scan on a B3C, B4, B5, or FDC

controller.

o CIR - Executes the CIR type of scan on a B4 or B5 Leitz controller.

Cylinder Centering Thread Scan Strategy

The Cylinder Centering Thread Scan strategy for the Cylinder Auto Feature

performs a thread scan by maintaining the probe centered within the thread.
When you use this strategy, the diameter of the probe tip must be larger than

the size of the valleys in-between the threads to prevent probe shanking.
This strategy is supported only on B4 and B5 Leitz controllers.

The following properties are available:
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VIR AR

Cylinder Centering Thread Scan Strateqgy -

4]k

Foint Density 0.000
Scan Speed 10.000
[¥] Find Nadir

4l e

Fitering

Filter Type: (Zaussiarn -
LIFR: 50 =

S = =

Sample Cylinder Centering Thread Scan properties

Point Density
Type or select the number of readings to take per unit of measurement during

the scan.

Scan Speed

Type or select the scan speed (mm/sec).

Find Nadir
Select this check box to take two hits at slightly different points on the thread to
determine the best place to start the scan. The software uses the point that is

deepest into the thread.

Filtering Area
Filter Type - Select the filter type:

« None - This option does not apply any filter type to the scan data set.

« Gaussian - This option applies a Gaussian cylindrical filter to the scan data

set.

UPR - This option defines the undulations per revolution. The default is 50. This
value only applies to cylinders and circles. The software hides this option if you

select None in the Filter Type list.
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Self Centering Point Strategy

The Self Centering Point strategy for the Vector Auto Feature measures a self-

centering point on a part. Two types of self-centering points are available:

2D (2 axis) - A self-centering point in an internal V shape or in an internal

arcare examples.

3D (3 axis) - A self-centering point in an internal cone, internal cylinder, or

internal spherical section are examples.

To measure a self-centering point, do the following:

1.

Open the Auto Feature dialog box for a Vector Point (Insert | Feature |

Auto | Point | Vector). For help, see "Inserting Auto Features".

From the Probe Toolbox, select the Measurement Strategies tab ( v ).

From the list of strategies, select Self Centering Point.

In the Point area in the Auto Feature dialog box, type the nominal X, Y,

and Z values.

In the Surface area in the Auto Feature dialog box, type the surface

vectors.
Complete the properties on the tabs:

o Setup tab

« Execution tab

Setup Tab - Self Centering Point Strategy

Use the Setup tab for the Self Centering Point strategy to select the type of self-

centering point:
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G |1
|SEH Certering Point e
Setup  Bxecution
Type of Centering
() 2D (2 Axis)
(®) 3D (3 Axis)

Sample Setup tab for 3D type

Type of Centering
Select the centering type:

o 2D (2 Axis) - To measure a 2D self-centering point, select this option and
type the cut vectors. The cut vector is the vector of plane in which the

point is measured. For example:

O ¥|1|
|SE|f Centering Poirt R
Setup | Execution
Type of Centering
@) 2D (2 Axis)
l::;l 3D {3 Axis)

Cut Vector

+ [ooo0] %

] 0,000 ¥

K 1000 Z

Sample Setup tab for 2D type

o 3D (3 Axis) - To measure a 3D self-centering point, select this option.
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Using a Surface CAD Model to Create a 3D Self-Centering Point
You can create a 3D self-centering point from an internal cone, internal cylinder,

or internal sphere.

1. Select the 3D (3 Axis) option. The message "Please select a cone, sphere,

or cylinder for 3D self centering." appears in the status bar.
2. Click on the internal cone, internal cylinder, or internal sphere.
The self-centering point depends upon the diameter of the current tip.

o Ifitisfeasible to use the current probe to self-center, PC-DMIS calculates a
self-centering point and completes the X, Y, and Z boxes in the Vector

Point Auto Feature dialog box with this point.

o Ifitis not feasible to use the current probe to self-center, PC-DMIS
calculates the center of the internal cone, internal cylinder, or internal
sphere and completes the Vector Point Auto Feature dialog box with this

point.

Using a Surface CAD Model to Create a 2D Self-Centering Point
1. Select the 2D (2 Axis) option. The message "Please select a point on the

first surface for 2D self centering." appears in the status bar.
2. Ensure that the values for the |, J, and K cut vectors are correct.
3. Click on the first surface.
4. Click on the second surface.

If it is feasible to use the current probe to self-center, PC-DMIS calculates a self-
centering point and completes the X, Y, and Z boxes in the Vector Point Auto

Feature dialog box with this point.

If PC-DMIS cannot locate the self-centering point, the message "2D self-centering

calculations failed" appears in the status bar.

PC-DMIS takes the first point as the vector point and creates a plane
perpendicular to that point. Similarly, PC-DMIS creates a second plane
perpendicular to the second point. It then tries to calculate the self-centering

point between the two planes. If the geometry of the part is different, this will
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only be an approximation. You can override the calculated value and enter your

own values.

Execution Tab - Self Centering Point Strategy

Use the Execution tab for the Self Centering Point strategy to override the

global machine motion values that are specified on the Motion tab in the

Parameter Settings dialog box (Edit | Preferences | Parameters):

G il

Self Centering Point -
Selup: Exacution
Ovemide Mation Parameters
Prahit 25 mm
Retract 25| mm

Check Distance 00| mm

[ MoveTo | [ Test | [ Create | [ Close |

Sample Execution tab

By default, the probe tip radius is not compensated for the self-centering point. The
measured point is the center of the ruby tip.

Override Motion Parameters
If you want to use motion values that are different than the global machine

motion values, select this check box.

Prehit

Type the distance away from the theoretical hit location on the surface where
PC-DMIS starts searching for the part. For more information, refer to "Prehit
Distance" in the "Setting Your Preferences" chapter in the PC-DMIS Core

documentation.
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Retract
Type the distance the probe retracts from the surface after it takes a hit. For
more information, refer to "Retract Distance" in the "Setting Your Preferences"

chapter in the PC-DMIS Core documentation.

Check Distance

Type the distance past the theoretical hit location that the machine continues to
search or check for the surface of the part. This distance is after it traverses the
Prehit Distance value. For more information, refer to "Check Distance" in the

"Setting Your Preferences" chapter in the PC-DMIS Core documentation.

Using TTP Strategies

The TTP strategies and their tabs are located on the Measurement Strategies

tab in the Probe Toolbox. The strategies are:

e TTP Free Form Plane

e TTP Plane Circle

TTP strategies are available when PC-DMIS is in Manual mode or DCC mode.

For complete information about selecting and using measurement strategies, see "\Working
with Measurement Strategies".

TTP Free Form Plane Strategy

The Touch Trigger Probe (TTP) Free Form Plane strategy for the Plane Auto
Feature measures a plane by selecting hit points along a path defined by a set of

points (scan path).

The strategy's tabs are located in the Probe Toolbox in the Auto Feature dialog

box (Insert | Feature | Auto | Plane):

« Path Definition tab

o Select Hits tab

e« Scan/Hit Path tab

« Execution tab
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For complete information about the Probe Toolbox and selecting a

measurement strategy, see "Working with Measurement Strategies".

Path Definition Tab - TTP Free Form Plane Strategy

Use the Path Definition tab for the TTP Free Form Plane strategy to generate a

scan path/hit path.

Chail
|'I_I'F' Free Form Plane Strategy o

Path Definfion  Select Hits  Scan/Hit Path  Execution

Typa: | Penmeter Paths V == || ==
[] Select CAD Desslect All [] Defauk Path
# ® ki z

Sample Path Definition tab

The scan/hit path methods appear in the Type list:

e Perimeter Paths

Free Form Paths

Teach Path

User Defined Path

It is possible to use a combination of methods to generate a scan or hit path.

Points List Area
The points list area displays the points that you select on the CAD or take on the
CMM manually (for the Teach Path and User Defined Path types only):

o # - Displays a number or letter that identifies the point.
o« X, Y,Z-The XYZ values appear in this area.

o Pt. Type - Indicates the type of point for the Teach Path method of

generating the scan path.
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o >>-To set additional properties for the type you selected and generate

the scan path, click this button.
o <<-Toreturn to the points list area, click this button.

To delete one or more points, right-click in the points list area. PC-DMIS displays

the Remove and Clear options.

To delete one point, highlight it in the points list area, right-click, and select
Remove. To delete all points, right-click in the points list area and select Clear;

when the Remove all points? message appears, click OK.

To edit a point's X, Y, and Z values, double-click the point. The Edit Point dialog

box appears. To navigate to and modify points, click >>. For example:

Edit Point ﬁ
Point Mumber:
X Y Fi
92.07953 =| (0.00000 = |-5.08523
B ] | OK ] [ Cancel |

Sample Edit Point dialog box

Perimeter Paths Method
This method generates the scan path along the perimeter of the surface. It

requires CAD. This method of path generation is the default method when PC-
DMIS is in DCC mode.

Generating a Default Perimeter Scan Path

You can generate a default perimeter scan path for a given plane. The start point
of the default path is the edge closest to the point that you clicked to select the
plane. The direction of the scan is counterclockwise in a given plane. The start
and end points for the scan are the same. The default path generation uses the
parameter set on the second screen that defines the path generation. When you
select Create, the Scan/Hit Path tab displays the default path.

If you select the default path, you cannot modify any other parameters.

Selecting Multiple Surfaces of a Plane
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A perimeter path supports planes that are separated. For example, following is

the front face on a demo block:

Example of front face on demo block

To select multiple surfaces of a plane:
1. Select the Select CAD check box.
2. Ifrequired, click Deselect All to deselect any selected surfaces.
3. Click on the first surface. It will be highlighted.
4. Click on the second surface. It will be highlighted.

If the first and second surfaces are separated, then PC-DMIS automatically
selects the Default Path check box. The default path on each selected

surface is generated.
5. Select any more surfaces by clicking on them.

PC-DMIS completes the Scan/Hit Path tab when you select Create.

Generating a Perimeter Path by Selection

You can generate a perimeter path by selecting the start, direction, and end
point on any one CAD surface, or by selecting the start and direction point on

any one CAD surface to generate a closed scan path.
1. Do one of the following:

« To define the start point, direction point, and end point, click on
three points on the CAD. The points appear in the points list area.
In the # column, 1 = start point, D = direction point, and 2 = end

point. For example:
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M il
TTF Fraa Formn Plane Strategy w

Path Definition  Sslect Hits | Scan/Hit Path | Execution
Typa: Penmater Paths =

]

Salect CAD Dasalect Al Dfault Path

# X ¥ Z

1 58.196 4.256 0,000
o §7.876 5884 0.000
2 49.810 2767 0.000

Sample Perimeter Path

o To define the start point and direction point, click on two points on
the CAD. The points appear in the points list area. In the # column, 1
= start point and D = direction point. When point 2 (the end point) is
not defined, PC-DMIS uses point 1 to create a closed path.

2. To set perimeter controls, click >>. The Perimeter Controls area appears.

Use the properties in this area to control perimeter point generation.

M ¥l

TTP Free Fom Plane Strategy -

Path Definthon | Select Hits | Scan/Hit Path | Execution |

Type: . Parimetar Paths - £L

Parimetar Contrals

CAD Tolerance 0.010 mm | Jump Hole 1.000

Increment 7 540 mm

Offget: 2540 mm B

Boundary Type:  [jnner or Out - .
Move To Test Create | Close

Sample Perimeter Controls area

CAD Tolerance - Type the tolerance that the point locating algorithm uses.
Increment - Type the minimum distance between adjacent points.

Offset - Type the offset distance from the boundaries.
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Boundary Type - Select the boundary type on the selected surface that
should be considered in the path calculation: Inner Only, Inner or Out, or

Outer Only.

Jump Hole - If you select this check box, it generates a break pointin the
scan path whenever the scan path is over the holes in the CAD surface.

Type the required distance from the edge in the box.

Generate - To generate the points and display them in the points list area,
click this button. PC-DMIS shows the generated path on the CAD in the
Graphic Display window. You can change the start point, direction point,

and end point and then regenerate the scan path, if required.

Add Path - To add the points to the Scan/Hit Path tab, click this button.

When the scan path is added, the hit points are also selected based on the

selection criteria that is currently specified on the Select Hits tab.

Free Form Paths Method
This method generates the scan path along the path of the points defined. It

requires CAD. To use this method to generate the scan path:
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. Click on the CAD to define the free form path. A minimum of five points

must be recorded to calculate the scan path. The points appear in the

points list area. For example:

G i

TTP Free Form Plane Strategy -
Path Definiion | Select Hits | Scan/Hit Path | Execution

Type: | Free Fomm Paths - I:I
[ ] select CAD Deselect All

# X Y z

Move To | Test Create | | Close

Sample Free Form Path
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. To set free-form path controls, click >>. The FreeForm Controls area
appears. Use the properties in this area to control free-form point

generation:

G Vil
TTP Free Form Plane Strategy -

Path Definiion | Select Hits | Scan/Mit Path | Execution

Type: |Free Form Paths - | <<| =

FreeFom Controls

Curve Type: Opened vi Jump Hole
Increment: 2.540 iy
Generate
Add Path
Maove To Test | Creata Close

Sample FreeForm Controls area

Curve Type - Select the type of path to generate: open or closed.
Increment - Type the minimum distance between adjacent points.

Jump Hole - If you select this check box, it generates a break pointin the
scan path whenever the scan path is over the holes in the CAD surface.

Type the required distance from the edge in the box.

Generate - To generate the points and display them in the points list area,
click this button. The generated path is shown on the CAD in the Graphic
Display window. You can change the points defining the free form path and

then regenerate the scan path, if required.

Add Path - To add the points to the Scan/Hit Path tab, click this button.

When the scan path is added, the hit points are also selected based on the

selection criteria that is currently specified on the Select Hits tab.

Teach Path Method
You can teach or learn the scan path by taking hits on the CMM or CAD. The scan

path is made of lines, arcs, and/or circles.
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For help with generating a teach path, refer to the example of a detailed procedure
in the "Sample Teach Path for TTP Free Form Plane Strategy" topic for scanning the top
surface along a specific path.

To define the teach path:
1. Select the button for the type of path:
. Hline
. [=lArc
. [Clcircle

2. For aline path, take one or two manual hits. For an arc path or a circle
path, take two or three manual hits. The points appear in the points list

area. For example:

R
TTP Free Form Plane Strategy -
| Path Definition | Select Hits | Scan/Hit Path | Execution
Type |TeachPath '|E] e << |2
Select CAD | DeselectAl |
g X Y Z PL Type
[ Move To ] [ Test Create | Close

Sample line path

The following apply to the points list area:

o The Pt. Type column describes the type of point, such as: Line Start,

Line End, Circle End, or Circle Midpoint<number>.

o Ared point (or points) indicates that the path is incomplete and the
point is not used to generate the path. If you change the path type

(for example, from a line to an arc), the red point(s) are removed.
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« Ifyou edit the start point or the end point of a circle path, both

points change because they are the same point.

3. To set teach controls, click >>. The Teach Controls area appears. Use the

properties in this area to control point generation:

CIRaR?
TTP Free Form Flane Sirategy -

Path Definiion | Select Hits! Scan/Hit Path | Execution

Type |TeachPath w|[]~ O |¢.».|

Teach Controls

Increment 2 540 mm Jump Hole
. Generale
Smoothing 3 540 mm
Comer Radius
Add Path
Move To | Test | Create Close

Sample Teach Controls area

Increment - Type the minimum distance between adjacent points.

Jump Hole - When selected, this check box generates a break point in the
scan path whenever the scan path is over the holes in the CAD surface.

Type the required distance from the edge in the box.

Smoothing Corner Radius - When PC-DMIS generates a scan path, the
intersections have sharp corners. Smoothing the corner radius helps to
smooth out the sharp corner. A circle with the center as the intersection
point, and the radius that you enter in this box, is defined. All of the points

in the scan path within this circle are smoothed out.

Generate - To generate the points and display them in the points list area,
click this button. The generated path appears on the CAD in the Graphic
Display window. You can change the points that define the teach path and

then regenerate the scan path, if required.
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Add Path - To add the points to the Scan/Hit Path tab, click this button.

When the scan path is added, the hit points are also selected based on the

selection criteria that is currently specified on the Select Hits tab.

User Defined Path Method

This method teaches the hits that you want to take to measure a plane. To teach
hits, you can use CAD or take hits on the machine. This method of path
generation is the default method when PC-DMIS is in Manual mode. To use this
method, click points at the desired locations on the CAD or take hits on the

machine. The points appear in the points list area. For example:

I n
TTP Frea Form Plana Strateqgy -
Fath Definiion | SelectHits Scan/Hit Path | Execution
Type |UserDefined Path ) << || >
Add Path
4 x Y Z
0 623.. 9.7303 0.0000
1 155.... 8.4696 0.0000
2 130.... 110... 0.0000
3 13.8... 450 0.0000
| Maove To | | Test | | Create | [ Close

Sample User Defined Path

Add Path - To add the points to the Scan/Hit Path tab, click this button. PC-
DMIS adds the points to the Scan/Hit Path tab and selects hit points as follows:

« If no points were previously available in the points list area, PC-DMIS
selects all of the points on the Scan/Hit Path tab as hit points. Note that

the selection method on the Select Hits tab is set to Sector Hit Spacing

with 0 as the spacing (all of the hit points in the scan path are selected).

« If points were previously available in the points list area, PC-DMIS selects
the hit points on the Scan/Hit Path tab according to the selection criteria

that is currently specified on the Select Hits tab.

« If necessary, you can add move points to the Scan/Hit Path tab.
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Sample Teach Path for TTP Free Form Plane Strategy

This example of the teach path method for the TTP Free Form Plane strategy

shows a detailed procedure for scanning the top surface along a specific path.

In this example, suppose that you want to scan the top surface along the path

shown below:

Scan path

To generate this path, take the hits to define the points as described below. The
points are recorded in the list of point on the Path Definition tab. They are

marked on the CAD as shown in the procedure.
1. The first segment in the path is linear. To generate this line:
a. Select the =l button.

b. Because this is the first segment, take two hits to define points 1

and 2 for the line.
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o+l
TTP Free Form Plane Strategy
Path Definiticn  Select Hits | Scan/Hit Path | Execution

Typa: Teach Path W | = e
Saelact CAD Desalect All
# X ki Z Pt. Type

1 488N 3610 0000 Line Start
2 62803 3422 0000 Line End

Points 1 and 2 in first segment

Points 1 and 2 marked on CAD

2. The second segment in the path is also linear. Point 2 (the last point of the

first segment line) becomes the start point of the second segment line. To
generate this line:

a. Keep the H button selected.

b. Take one hit to define point 3, the end point of the line for the
second segment.
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o ¥li

TTP Frea Form Plane Stratagy w
Path Definition Select Hits | ScanHit Path | Execution

Type: Teach Path v e |

Select CAD Dasalact All

x bl Z PL Type

48611 3610 0000 Line Start
62.803 3422 0000 Line End
94.153 35122 0.000 Line End

[ X e

Point 3 in second segment

Point 3 marked on CAD

3. The third segment in the scan path is an arc along the big circle. Point 3
(the last point of the second segment line) becomes the start point of the

arc. The last point is the end point of the arc. To generate this arc:
a. Select the L button.

b. Take two more hits on the arc to define points 4 and 5.
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o ¥l

TTP Free Form Flane Strategy w

Path Definition  Select His  ScanHit Path| Execution

Type: Teach Path w 2z | oo
Select CAD Deselect Al

# X Y z Pt Typa

1 48611 3.610 0.000 Line Start

2 GBZEDZ 3422 0.000 Line End

3 84152 35122 0.000 Line End

4 124387 B3564 0000 Arc Midpoint

5 1558984 42120 0000 ArcEnd

Points 4 and 5 in third segment

Points 4 and 5 marked on CAD

4. The fourth segmentis a line. The end point of the arc becomes the start

point of the line. To generate this line:
a. Select the =l button.

b. Take one hit to define point 6, the end point of the line for the

fourth segment.
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TTP Free Form Plane Strategy

Path Definition | Select Hits | Scan/Hit Path | Execution

Type: Teach Path LN = = nm
Select CAD Deselect All

# X 4 z Pt. Type

1 48611 3610 0.000 Lire Start

2 B2B03 3422 0,000 Line End

3 94153 35122 0.000 LineEnd

4 124367 83564 0.000 Arc Midpoint

5 155884 42120 0,000 ArcEnd

& 156552 28708 0.000 Line End

Point 6 in fourth segment

PC-DMIS CMM

Point 6 marked on CAD

5. You now need to scan 360 degrees around the small circle. The end point

of the line of the fourth segment becomes the start point of the circle. To

generate this circle:

a.

b.

Select the [0 button.

Take two more hits to define points 7 and 8 for the circular path.

Because a circle is 360 degrees, point 9 - the end point of the circle -

is automatically recorded the same as the start point of the circle.

252



PC-DMIS 2020 R2 CMM Manual

T

M ¥

TTP Frea Farm Plane Sirategy W

Path Definition  Select Hits | Scan/Hit Path| Execution

T:'-p, Teach Path b — e Y
Select CAD Desalect All

# X ¥ z Pt. Typa -

4 1243587 835684 0000 Arc Midpeint

5 155984 42120 0000 ArcEnd

6 156552 20708 0.000 Lime End

7 158531 11,707  0.000 Circle Midpoint1

8 145410 21622  0.000 Circle Midpaint2

9 158552 29708 0.000 Circle End o

Points 7 through 9 in circle

Points 7 through 9 marked on CAD

6. The last segmentis a line. Point 9, the end point of the circle, becomes the

start point of the line. To generate this line:
a. Select the = button.

b. Take the last hit to define point 10, which completes the scan path.
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TTP Free Form Plane Strategy v

Path Definition Select Hits | ScanHit Path | Execution

Type: Teach Path v E < | =
Salact CAD Deasalact All

# X Y z Pt Type -

5 155984 42120 0.000 AscEnd

& 15B8.552 29.70% 0.000 Lina End

7 158531 11.707 0,000 Circle Midpoint1

B 145410 21622 0.000 Circle Midpoini2

9 156552 297092 0.000 Circle End

10 176595 27092  0.000 Line End -

Point 10 in last segment

Point 10 marked on CAD

PC-DMIS CMM

7. Select the >> button. In the Teach Controls area, in the Increment box,

type 1.

8. Click Generate. The generated scan path appears in the Graphic Display

window.
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Generated scan path

Select Hits Tab - TTP Free Form Plane Strategy
The Select Hits tab for the TTP Free Form Plane strategy helps you select hit

points from the generated scan path. The points in the scan path are broken
into "sectors". Each "SectorEnd" in the scan path indicates the end of the sector.

You cannot select the "SectorEnd" in the hit path.

@ ¥l
TTP Free Form Plane Strategy -

 Path Definition | Select Hits | Scan/Hit Path | Execution

Salection Method
@) Sector Hit Spacing Total Mumber of Hits
0 b

Include in Selection

[¥] First Hit v Last Hit
Select |
. MoveTo || Test || Create || Close |
Sample Select Hits tab

The Select Hits tab is not available if the Type list on the Path Definition tab is
set to User Defined Path. To enable the options on the Select Hits tab, change the type on
the Path Definition tab.
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Selection Method Area

To select hit points from scan path points, select the appropriate method:

« Sector Hit Spacing - For this method, the hits are selected in the sector.
Type the spacing between the selected hits in each sector. The number

that you enter is the spacing between two selected hits.

The following examples indicate the points that are selected if the value is 0,
1,o0r3:

0 = All of the hit points in the scan path are selected.

1 = Alternate hit points are selected. For example, only hit points 1, 3, 5, and 7 are
selected.

3 = Three hit points after the selected hit point are not selected. For example, if hit
point number 1 is selected, the next selected hit point is 5; hit points 2, 3, and 4 are not
selected. The next selected hit point is 9; hit points 6, 7, and 8 are not selected.

The default setting for the Sector Hit Spacing option is 0. If the value is 0,
PC-DMIS selects all hit points in the scan path as a hit point in the hit path.

o Total Number of Hits - For this method, type the total number of hits
required. The number of hits selected from the scan path are equal to the
number that you enter. PC-DMIS does not consider the sectors for the

selection of hits.

Include in Selection
Choose whether to include the first hit, the last hit, or both hits.

First Hit - The first hit is selected based on your selection method.

Last Hit - The last hit is selected based on your selection method.
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If you selected the Sector Hit Spacing option, the first and last hits in each

sector are selected by default.

If you selected the Total Number of Hits option, the first and last hits from the

complete list are selected by default.

Select
To select the hit points with the criteria that you specified on this tab, click this
button. The selected hit points are highlighted on the Scan/Hit Path tab.

All of the move points in the scan path are selected in the hit path.

When PC-DMIS generates the path, it selects the hits according to the criteria that you
specify on the Select Hits tab. You can modify the criteria on the tab and then click the
Select button to modify the selection of hits.

Scan/Hit Path Tab - TTP Free Form Plane Strategy
Use the Scan/Hit Path tab for the TTP Free Form Plane strategy to:

Display scan points and move points

« Import scan points and move points from a text file
o Export scan points and move points to a text file

e Insert a move point or break point

e Remove a point from the scan path or hit path

Add a point from the scan path to the hit path

For example:
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X

63.153
65.693
68.233
70.773
73.313
75853
78.383
80.569
81928

D 00 =) N B G =R I

TTP Frea Form Plane Strategy

Y

2.540
2.540
2.540
2.540
2.540
2.540
2.540
2.878
4.082

Path Definition | Select Hits Scan/Hit Path Execution

F

0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000

Sample Scan Path tab

The following items appear in the points list area:
e #-Anumber that identifies the generated point

e X Y, and Z - The XYZ values

PC-DMIS CMM

When you click on any point in the scan path, PC-DMIS highlights the point on

the CAD surface. For example:

Example of highlighted point on CAD surface
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To perform additional functions, right-click in the points list area. The following

options appear:

Import...

Insert SectorEnd 3
Insert Move ¥

Points List options

Import - To import the scan points and move points from a text file, select
this option. The path of the scan can be dynamically read from a text file
when you run the measurement routine. This can help to scan the plane on
variants of the part where the shape of the face being scanned is changed

between variants.

Following is a sample of a partial text file:

-32.23,14.067,-0.001,SCAN
-29.2,6.684,-0.006,SCAN
-24.389,1.846,-0.008,SCAN
-19.309,-3.982,-0.004,SCAN
-15.327,-8.125,-0.004,SCAN
-9.949,-9.576,-0.004,SCAN
-4.838,-11.112,-0.001,SCAN
6.786,-10.431,-0.005,SCAN
12.121,-4.769,-0.003,SCAN
17.941,1.332,-0.005,SCAN
21.889,7.432,-0.002,SCAN
26.623,10.02,-0.004,SCAN
0,0,0,BREAK

27,10,50,MOVE
30.361,9.192,-0.003,SCAN

In this sample:

o SCAN - Indicates a point that will be added to the scan.
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o« BREAK - Indicates a move to the Retract, and then another scan will
begin at the next SCAN point.

« MOVE - Indicates a move to the location specified.
Export - To export the scan path to a text file, select this option.

Insert Sector End - To insert a sector end between scan points, select this
option. As a result, PC-DMIS will create "sectors". Sector end points in the
scan path are generated when the path is not continuous due to any

reason.

Insert Move - To insert a move point to avoid an obstacle, select this
option. Move points in the scan path can help to scan a face as one single
plane even if the path is not continuous due to any reason. The Insert

Point dialog box appears:

Insert Point
| x Y z
0000 = pooe 2] [o.000
[ ProbePos | [ OK | [ Cancel ]
Insert Point dialog box

You can position the probe and click Probe Pos to insert a move point at

that location.

Remove - To delete one point, highlight it in the points list area, right-click,

and then select this option.

Clear - To delete all points, right-click in the points list area and then select

this option. When the "Remove all points?" message appears, click OK.

Select in Hit Path - To add a point to the hit path (and highlight the point),
right-click on the path, and select Select in Hit Path.

Un-select From Hit path - To remove the point from the hit path, select

this option.
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Execution Tab - TTP Free Form Plane Strategy

Use the Execution tab for the TTP Free Form Plane strategy to set additional

options for this strategy.

When you select the tab, the Execution Control area appears. For example:

G ¥l

TTP Free Form Plane Strategy -

[ Path Definition | Select Hits | Scan/Hit Path | Execuiion
Execution Confrol

Read File Pnor To Execution

File Name

Prehit | Retract 254 i

: Move To ] Tast ] Create Close J

Sample Execution tab

Read File Prior To Execution - To read the hit path prior to execution from a

text file, select this check box. This will help to measure the variants of a part.

File Name - Type the path and name of the file to be read in prior to execution.

To select the file, click Browse.

Prehit / Retract - Type the distance of a prehit and retract distance. These

values will override the global prehit and retract values.

TTP Plane Circle Strategy

The Touch Trigger Probe (TTP) Plane Circle strategy for the Plane Auto Feature

measures a plane by generating hit points in a circular path. As its name
suggests, this strategy takes single hits. It is available for touch trigger probes

and scanning probes.

The advantage of this strategy is being able to generate a hit path according to
the criteria you specify on the strategy's tabs. You can add move points to avoid

obstructions in the path.
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The strategy's tabs are located in the Probe Toolbox in the Auto Feature dialog

box (Insert | Feature | Auto | Plane):

e Setup tab

« Path Definition tab

o Select Hits tab

e« Scan/Hit Path tab

For complete information about the Probe Toolbox and selecting a

measurement strategy, see "Working with Measurement Strategies".

Setup Tab - TTP Plane Circle Strategy
Use the Setup tab for the TTP Plane Circle strategy to select the center of the

circular path. For example:

& |1l
| TTP Plane Circle v

Setup  Path Definiion Select Hits  Scan/Hit Path

[] Select Cantar

Sample Setup tab

Select Center
If you select this check box, you can click on the CAD to indicate the center point
of a circular path. You can select a circle, cylinder, or any circular feature. PC-

DMIS does the following:

« Fillsin the Feature properties area in the Auto Feature dialog box

(Insert | Feature | Auto | Plane) with the information for the selected

point.

o Completes the First Diameter box on the Path Definition tab.
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« Generates and selects hits based on the selection criteria that is currently

specified on the Select Hits tab.

Path Definition Tab - TTP Plane Circle Strategy
The Path Definition tab for the TTP Plane Circle strategy provides you with

options to define a circular scan path. When the scan path is generated, the hit
points are also selected based on the selection criteria that is currently specified
on the Select Hits tab.

You can view the scan path whenever you update a path definition parameter
and then move the cursor away. You can also view the updated scan path in the

Graphic Display window.

¢ ¥l
TTP Plane Circle -
Setup | Path Definition | Select Hits | Scan/it Path
Rings: 3 = Start Angle: 0.0 -
First Diameter: 35000 S End Angle: 3800 =
Offset: 5.0000 = Direction: cow -
Skip Rings: Jump Hale
Path Density: 6.000 1,000
_ MoveTo || Test || Create || Close |

Sample Path Definition tab
Rings

Type or select the number of rings.

First Diameter
Type the diameter of the first ring.

Offset

Type the distance between two rings.

Skip Rings

Type the ring number or numbers that you want to skip.
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To skip rings 2 and 4, type 2,4. To skip rings 2 through 5, type 2-5.

Path Density

Type the number of points per mm that you want to use to create the scan path.

Start Angle

Type or select the start angle, in decimal degrees.

End Angle

Type or select the end angle, in decimal degrees.

Direction

Select CWS (clockwise) or CCW (counterclockwise).

Jump Hole
If you select this check box, it generates a break point in the scan path whenever
the scan path is over the holes in the CAD surface. Type the required distance

from the edge in the box.

If you select the Jump Hole check box, PC-DMIS looks for a break in the surface
360 degrees around every point in the path. If the path is closer than the jump hole distance
from the edge, PC-DMIS jumps the path and then removes the path.

Select Hits Tab - TTP Plane Circle Strategy

Use the Select Hits tab for the TTP Plane Circle strategy to select hit points from

the generated scan path. The points in the scan path are broken into "sectors".
Each sector end point in the scan path indicates the end of the sector. You

cannot select sector end points in the hit path.
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G il

TTP Plane Circle -

Setup | Fath Definition | Select Hits | Scan/Hit Path

Selection Method
@ Sector Hit Spacing Total Number of Hits
3 12

Include in Selection

+ First Hit «f | Last Hit
Select
Mova Ta | Taesl | Craate | Closa
Sample Select Hits tab

Selection Method Area

To select hit points from scan path points, select the appropriate method:

« Sector Hit Spacing - For this method, the hits are selected in the sector.
Type the spacing between the selected hits in each sector. The number

that you enter is the spacing between two selected hits.

The following examples indicate the points that are selected if the value is 0,
1,0r3:

0 = All of the hit points in the scan path are selected.

1 = Alternate hit points are selected. For example, only hit points 1, 3, 5, and 7 are
selected.

3 = Three hit points after the selected hit point are not selected. For example, if hit
point number 1 is selected, the next selected hit point is 5; hit points 2, 3, and 4 are not
selected. The next selected hit point is 9; hit points 6, 7, and 8 are not selected.

The default setting for the Sector Hit Spacing option is 0. If the value is 0,
PC-DMIS selects all hit points in the scan path as a hit point in the hit path.
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o Total Number of Hits - For this method, type the total number of hits
required. The number of hits selected from the scan path are equal to the
number that you enter. PC-DMIS does not consider the sectors for the

selection of hits.

Include in Selection
Choose whether to include the first hit, the last hit, or both hits.

First Hit - The first hit is selected based on your selection method.
Last Hit - The last hit is selected based on your selection method.

If you selected the Sector Hit Spacing option, the first and last hits in each

sector are selected by default.

If you selected the Total Number of Hits option, the first and last hits from the

complete list are selected by default.

Select
To select the hit points with the criteria that you specified on this tab, click this
button. The selected hit points are highlighted on the Scan/Hit Path tab.

All of the move points in the scan path are selected in the hit path.

When PC-DMIS generates the path, it selects the hits according to the criteria that you
specify on the Select Hits tab. You can modify the criteria on the tab and then click the
Select button to modify the selection of hits.

Scan/Hit Path Tab - TTP Plane Circle Strategy
Use the Scan/HitPath tab for the TTP Plane Circle strategy to:

« Display the hit points in the path (these points are highlighted on this tab)
« Display the scan path points and move points
e Insert a move point or sector end point

e Remove a point from the scan path or hit path
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o Add a point from the scan path to the hit path

For example:

CEARY
TTP Plane Circle w

Setup | Path Definition Select Hits Scan/Hit Path

X Y £ ~
63.500  30.000 0.000
63.329  31.082 0.000
62.832  32.057 0.000
62.057 32.832 0.000
61.082 33329 0.000
60.000  33.500  0.000
58.918 33.329 0.000

=] Oh LA b L ho e g

Sample Scan/Hit Path tab

The following items appear in the points list area:
o # - Anumber that identifies the generated point
e X, Y, and Z - The XYZ values
« Highlighted points - The hit points in the path

When you click on any point in the scan/hit path, PC-DMIS highlights the point on

the CAD surface. For example:

267



PC-DMIS CMM

Example of highlighted point on CAD surface:
Orange = Scan path point

Blue = Hit path point

Gold = Point that you clicked

To perform additional functions, right-click in the points list area. The following

options appear:

Insert SectorEnd

Insert Move

Remove
Select in Hit Path
Un-select From Hit Path

Points List options

Insert Sector End - To insert a sector end between scan points, select this
option. As a result, PC-DMIS will create "sectors". Sector end points in the
scan path are generated when the path is not continuous due to any

reason.

Insert Move - To insert a move point to avoid an obstacle, select this
option. Move points in the scan path can help to avoid any obstruction in

the scan path. The Insert Point dialog box appears:
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Insert Point
| X Y d
0.000 = |0.000 = (0.000
| Probe Fos | OK [ Cancel j
Insert Point dialog box

You can position the probe and click Probe Pos to insert a move point at

that location.

Remove - To delete one point, highlight it in the points list area, right-click,

and then select this option.

Select in Hit Path - To add a point to the hit path (and highlight the point),
right-click on the path and select Select in Hit Path.

Un-select From Hit Path - To remove the point from the hit path, select

this option.

885835 8k e

ek
© 00 O

PC-DMIS CMM QuickMeasure toolbar

8- v-O-
© 0 O

From left to right, the CMM QuickMeasure toolbar models the typical flow of

operation on a CMM. To access it, select View | Toolbars | QuickMeasure.

The toolbar provides drop-down functionality for many of the buttons. PC-DMIS
stores the last-selected option for each button and displays it the next time you

display the QuickMeasure toolbar.
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You can add the drop-down buttons to any customizable toolbar from the View
| Toolbars | Customize menu option. For details, see the "Customizing

Toolbars" chapter in the PC-DMIS Core documentation.

The following buttons are available on the CMM QuickMeasure toolbar:

When you run PC-DMIS in Operator mode, the following options appear on the
CMM QuickMeasure toolbar: Graphic View, Graphic Items, Scale to Fit, Probe Mode,
Execute (full execute only), Status Window, and Report Window.

1. CAD Setup button - This button provides options to set up the CAD
model.

Click the small black arrow to display the CAD Setup toolbar:

& &P o*e% ote" [

For details, see "CAD Setup Toolbar" in the PC-DMIS Core

L]

documentation.

2. Graphic View button - This button resets the graphic in the Graphic

Display window to the graphical view shown on the button.

Click the arrow to display the Graphic View toolbar:

HEA@AER L WD H

For details, see "Graphic View Toolbar" in the PC-DMIS Core

documentation.

3. Graphic Items button - This button resets the graphic in the Graphic

Display window to display or hide the graphical item shown on the button.

Click the small black arrow to display the Graphic Items toolbar:
WERAIBZETEL B0 |ETTLRR

For details, see the "Graphic Items Toolbar" topic in the PC-DMIS Core

documentation.
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4. Scale to Fit - This button redraws the part image to fit entirely within the
Graphic Display window. This function is useful whenever the image
becomes too large or small. You can also press Ctrl + Z to redraw the

image.

5. Comment button - This button opens the Comment dialog box so that
you can insert different comment types into the measurement routine. By
default, the software selects the Operator option. For details, see the
"Inserting Programmer Comments" chapter in the PC-DMIS Core

documentation.

6. ClearanceCube button - This button performs the ClearanceCube

function shown on the button.

Click the small black arrow to display the ClearanceCube toolbar:
%))

For details, see the "ClearanceCube Toolbar" topic in the PC-DMIS

Core documentation.

7. Probe Mode button - This button sets the probe mode feature shown on

the button and adds the feature to the measurement routine.

Click the small black arrow to display the Probe Mode toolbar:

o) NESIEN TS

For details, see the "Probe Mode Toolbar" topic in the PC-DMIS Core

121 -

documentation.

8. Graphic Modes button - This button sets the screen mode that is related

to the icon shown on the button.

Click the small black arrow to display the Graphic Modes toolbar:

eHo00® D&
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For details on the different graphic modes, see "Graphic Modes

toolbar" in the PC-DMIS Core documentation.

9. Measurement Strategy Editor button - This button opens the
Measurement Strategy Editor dialog box so that you can modify the
settings for all auto features and store them as custom groups. For details,
see "Using the Measurement Strategy Editor" topic in the PC-DMIS Core

documentation.

10. Gage button - This button opens the Gage dialog box for the Gage
command shown on the button. From the dialog box, you can select a

Gage command to insert into the measurement routine.

Click the small black arrow to display the Gage toolbar. The available

gages are:

Caliper gage - For details on the Caliper gage, see the topic

"Caliper Overview" in the PC-DMIS Laser documentation.

Temperature Compensation gage - For details on the
Temperature Compensation gage, see the topic "Using
Simplified Temperature Compensation" in the PC-DMIS Core

documentation.

Thickness gage - For details on the Thickness gage, see the

topic "Thickness Gage" in the PC-DMIS Core documentation.

11. Auto Feature button - This button opens the Auto Feature dialog box
for the auto feature icon shown on the button. From the dialog box, you

can select a feature command to insert into the measurement routine.
Click the small black arrow to display the Auto Feature toolbar:
L Y 1000080 -h @

For details, see "Inserting Auto Features" in the "Creating Auto

Features" chapter in the PC-DMIS Core documentation.

12. Constructed Feature button - This button opens the Constructed

Feature dialog box for the constructed feature icon shown on the button.
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From the dialog box, you can select a feature command to insert into the

measurement routine.

Click the small black arrow to display the Constructed Feature

toolbar:

For details, see "Constructing New Features from Existing Features:

Introduction” in the "Constructing New Features from Existing

Features" chapter in the PC-DMIS Core documentation.

13. Dimension button - This button opens the Dimension dialog box for
the dimension icon shown on the button. From the dialog box, you can

select a dimension command to insert into the measurement routine.

Click the small black arrow to display the Dimension toolbar:

HeHhLe@Ooh—0L//tt e~L=o 0

For details, see "Dimensioning Location" in the "Using Legacy

Dimensions" chapter in the PC-DMIS Core documentation.

14. Alignment button - Click this button to perform the alignment shown
on the button. The alignment options are defined based on the types of
features selected, the order in which you select the features, and the

positions of the features relative to each other.

Click the small black arrow to display the Alignment toolbar:

¥ 28]

For information on alignments, see the "Creating and Using

Alignments" chapter in the PC-DMIS Core documentation.

15. Copy/Paste button - This button provides standard copy and paste
functions for editing your measurement routine in the Edit window. The
button also provides the ability to define and paste patterns of features

into your measurement routine.
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Click the small black arrow to display the Copy/Paste/Pattern

toolbar:

o

U

[

For details, see these topics in the PC-DMIS Core documentation:

"Copy" and "Paste" in the "Using Standard Edit Commands"
chapter

"Pattern" and "Paste with Pattern" in the "Editing Patterns of

Features" chapter

16. Path button - This button performs the path function shown on the
button.

Click the small black arrow to display the Path toolbar:

e e v L

The Path toolbar contains these options:

w Path Lines - This button shows or hides the path lines on the
part in the Graphic Display window.

(For more information, see "Viewing Path Lines" in the "Using Other
Windows, Editors, and Tools" chapter of the PC-DMIS Core

documentation.)

L2

(For more information, see "Regenerating the Path" in the "Editing the
CAD Display" chapter of the PC-DMIS Core documentation.)

Regenerate Path - This button regenerates the path lines.

k';‘ Path Optimizer - This button optimizes the path. To do this, PC-
DMIS re-orders commands in your Edit window.

(For more information, see "Optimizing the Path" in the "Editing the
CAD Display" chapter of the PC-DMIS Core documentation.)
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k3"Animate Path - This button shows an animated probe taking
hits on the CAD model in the Graphic Display window.

(For more information, see "Animating the Path" in the "Editing the
CAD Display" chapter of the PC-DMIS Core documentation.)

w Quick Path - This button turns on the options in the list below.
When you turn on these options, they work together to improve your
experience with Quick Features. (For information on QuickFeatures,
see "Creating QuickFeatures" in the "Creating Auto Features" chapter
of the PC-DMIS Core documentation.) As you select features, PC-DMIS
performs the path generation, and you don't need to deal with
manually creating path commands (such as tips or moves

commands).

« Operation | Graphic Display Window | Clearance Moves |
With Feature Creation
(For information, see the "With Feature Creation" subtopic in
"Inserting Clearance Moves Automatically" in the "Inserting
Move Commands" chapter of the PC-DMIS Core

documentation.)

« Operation | Graphic Display Window | Clearance Moves |
With Collision Detection
(For information, see the "With Collision Detection" subtopic in
"Inserting Clearance Moves Automatically" in the "Inserting
Move Commands" chapter of the PC-DMIS Core

documentation.)

o The Auto Wrist button that's on the Auto Feature bar in the
Measurement Properties area of the Auto Feature dialog
box. (For information, see "Auto Wrist" in the "Creating Auto

Features" chapter of the PC-DMIS Core documentation.)

If you click Quick Path again to disable it, the above options return to

the state they were in before Quick Path turned them on.
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With Quick Path, PC-DMIS automatically draws path lines from the

previous feature to the current feature:

In addition, for patterns of features with QuickFeatures, PC-DMIS

draws path lines between the features in the pattern:

'J" Auto Wrist - This button turns on or off the Auto Wrist button

that's on the Auto Feature bar in the Measurement Properties area

of the Auto Feature dialog box.

17. Mark button - Depending on the selection made on the Mark toolbar,
the button marks the currently-selected feature, marks all features, or

clears all marked features in the Edit window.
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Click the small black arrow to display the Mark toolbar:

vEy

For more information, see "Edit Window Toolbar" in the "Using

Toolbars" chapter in the PC-DMIS Core documentation.

18. Execute button - This button runs (or executes) the measurement

process for any currently marked feature or features.

Click the small black arrow to display the Execute toolbar:
©)oF/o7 o1 [0 o1

For details on the functions of the individual buttons, see "Executing

Measurement Routines" in the "Using Advanced File Options" chapter
in the PC-DMIS Core documentation.

19. Snapshot button - This button inserts a SNAPSHOT command of the
current Graphic Display window state into the Edit window. When you
execute this command, it inserts an image capture at that state into your
report. For more information see "Inserting Snapshots" in the "Inserting

Report Commands" chapter in the PC-DMIS Core documentation.

20. Status Window - This button opens the Status window. You can use
this window to preview commands and features while you create them
from the Quick Start toolbar. You can do this during feature execution,
dimension creation or editing, and by clicking the item in the Edit window
with the Status window open. For details, see "Using the Status Window" in
the PC-DMIS Core documentation.

21. Report Window - This button opens the Report window. After
execution of the measurement routine, this window displays your
measurement results and automatically configures the output according to
a default report template. For detailed information, see "About the Report
Window" in the "Reporting Measurement Results" chapter in the PC-DMIS

Core documentation.
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Alignments are essential to setting the coordinate origin and defining the X, Y,

and Z axes. If you've been through the tutorial in the "Getting Started" chapter,

you have already created a simple 3-2-1 alignment.

Iz
¥ PC-DMIS provides a handy 321Alignment button (Iﬂ') on the Wizards toolbar.

You can also use additional alignment options such as Iterative alignments and
Best Fit alignments according to your needs. See the "Creating and Using
Alignments" chapter in the PC-DMIS Core documentation for in-depth

information on working with alignments.

Measuring Features: Introduction

PC-DMIS provides you with two ways to define part features and add them into

your measurement routine for PC-DMIS to measure during execution:

e Measured Features method

e Auto Features method

You can also add constructed features into your measurement routine. These
are features constructed from other features, which is beyond the scope of this
topic. For information on constructed features, see the "Constructing New

Features from Existing Features" chapter in the PC-DMIS Core documentation.

Measured Features Method

Whenever your probe hits on the part, PC-DMIS interprets those hits into
different features. These are called "Measured Features" and depend on the
number of hits, their vectors, and so forth. The supported measured features

are:
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Point

Line

Plane
Circle
Round Slot
Square Slot
Cylinder
Cone
Sphere

Torus

For more information, see "Inserting Measured Features" below.

Auto Features Method

If your version of PC-DMIS supports Auto Features, you can insert part features

into your measurement routine as "Auto Features". In many cases, this

automatic feature recognition is as simple as single-clicking with your mouse on

the appropriate feature in the Graphic Display window. The supported Auto

Features are:
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Surface Point
Edge Point
Angle Point
Corner Point
High Point
Plane

Line

Circle
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Ellipse

Flush and Gap
Round Slot
Square Slot
Notch
Polygon
Cylinder

Cone

Sphere

For more information, see "Inserting Auto Features" below.

Inserting Measured Features

You can insert measured features into your measurement routine from the

physical part by taking probe hits on that feature.

To insert a measured feature, follow this general procedure:

1.

On the physical part, locate the desired feature.

2. From the Measured Features toolbar, click the feature type. This tells PC-

DMIS that you are about to take hits on a feature of that type. This
ensures that the proper feature is created in your measurement routine

when you finish taking the necessary number of hits.

eoviDOONOSH»®O0 L

Measured Features toolbar

3. Use your jog box and probe the needed number of hits on the feature.

4. Then press the DONE button on your jog box or the End key on your

keyboard to insert that feature into the Edit window.
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¥  You can also use the Quick Start interface to create measured features. For more
information on that interface, see "Using the Quick Start Interface™ topic in the "Using Other
Windows, Editors, and Tools" chapter in the PC-DMIS Core documentation.

If you don't use any of these toolbar buttons, or if you click the Measured Guess

*

button ( ), PC-DMIS guesses the correct feature type based on the number of

hits and their vectors.

As you take hits and once you create the feature, PC-DMIS draws the measured
feature on the screen. For 3D-measured features (Torus, Cylinder, Sphere, Cone)

and for the 2D Plane feature, PC-DMIS draws the feature with a shaded surface.

Some sample measured features drawn with shaded surfaces

Hiding Shaded Plane Features

To hide shaded planes, set the None option in the Display area of the
Measured Plane dialog box. To globally hide all drawn shaded planes for future
plane features, mark the Do Not Display Plane check box in the Setup Options
dialog box.
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Changing Feature Color
You can use the ID Setup tab in the Setup Options dialog box to modify the
feature color used during feature creation. See the Color check box that appears

after you choose Features under the Labels For item.

For more information on measured features, see the "Creating Measured

Features" chapter in the PC-DMIS Core documentation.

Creating a Measured Point
L]

Measured Point button

You can use the Point button to measure the position of a point that belongs to

a plane that is aligned with a reference plane (shoulder) or a point in space.

To create a measured point, you must take one hit on the part.

Creating a Measured Line

/

Measured Line button

With the Line button, you can measure the orientation and linearity of a line that
belongs to a plane aligned with a reference plane or a line in space. To create a

measured line, you must take two hits on the part.

Measured Lines and Workplanes
When PC-DMIS creates a measured line, it expects the hits for the line to be

taken at a vector perpendicular to the current workplane.
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If your current workplane is ZPLUS (with a vector 0,0,1), and you have a block-
like part, the hits for the measured line must be on a vertical wall of that part, such as the
front or side.

If you then wanted to measure a line feature on the top surface of the part, you would need to
switch the workplane to XPLUS, XMINUS, YPLUS, or YMINUS, depending on the
direction of the line.

Creating a Measured Plane

r

Measured Plane button

Use the Plane button to measure any flat or planar surface.

To create a measured plane, you must take a minimum of three hits on any flat
surface. If you only use the minimum of three hits, it's best to select the points in

a large triangular pattern that cover the widest area of the surface.

Example of a plane with four points

Example of a plane with eight points

When you create a plane feature, PC-DMIS shows the outline of the plane from
the plane's hits in the Graphic Display window:

283




PC-DMIS CMM

Sample plane from four hits taken on the Y- face

Creating a Measured Circle

@

Measured Circle button

Use the Measured Circle button to measure the diameter, roundness, and
position of the center of a hole or stud that is parallel to a reference plane; i.e.

the perpendicular section of a cylinder aligned with a reference axis.

To create a measured hole or stud, you must take a minimum of three hits. The
plane is automatically recognized and set by the system during measurement.

You must pick points that are uniformly distributed on the circumference.
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Example of a circle with four points

Example of a circle with eight points

Measure Single Point Circle toolbar button

You can also create circles from a single point by using the Measure Single
Point Circle toolbar button. This is useful when you attempt to measure a hole
with a probe whose sphere size is larger than the hole's diameter and therefore
cannot fit entirely into the hole to take the usual minimum three hits required.
For more information, see "Creating Single-Point Measured Circle Features" in
the PC-DMIS Portable documentation.

Creating a Measured Round Slot

]

Measured Round Slot button

Use the Round Slot button to create a measured round slot.
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To create a measured round slot, you must take at least six hits on the slot.
Usually, this is done by taking two hits on each straight side and one point on

each curve.
£ .

Example of a round slot with six points

Alternately, you could take three points on each curve.

You can also create measured slots from two points.

)

Two points

This is useful when the probe sphere is larger than the slot's diameter, and
you're not able to take the required hits. For more information, see "Creating

Two-Point Measured Slot Features" in the PC-DMIS Portable documentation.

Creating a Measured Square Slot

L]

Measured Square Slot button

Use the Square Slot button to create a measured square slot.

To create a measured square slot, you must take five hits on the slot. To do this,
take two on one of the long sides of the slot and then one hit on each of the
three remaining sides. The hits must be taken in a strictly clockwise (CW) or

counterclockwise (CCW) direction.
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3 [ 5 — 3

v v

2 1 1 2

Example of a square slot with five points in CW (right) and CCW (left) directions

You can also create measured slots from two points.

o o]

Two points

This is useful when the probe sphere is larger than the slot's diameter, and
you're not able to take the required hits. For more information, see "Creating

Two-Point Measured Slot Features" in the PC-DMIS Portable documentation.

Creating a Measured Cylinder

Measured Cylinder button

Use the Cylinder button to measure the diameter, cylindricity, and orientation
of the axis of a cylinder oriented in space. The position of the barycenter of the

points picked is also calculated.

To create a measured cylinder, you must take a minimum of six hits on the
cylinder. The points to be picked must be uniformly distributed over the surface.

The first three points picked must lie on a plane perpendicular to the main axis.
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Example of a cylinder with eight points

o Be aware that certain patterns of points (such as two rows of three equally spaced

points or two rows of four equally spaced points) result in multiple ways to construct or
measure a cylinder. The PC-DMIS Best Fit algorithm may construct or measure the cylinder
using an unexpected solution. For best results, measured or constructed cylinders should use
a pattern of points that will eliminate unwanted solutions.

Creating a Measured Cone

4

Measured Cone button

Use the Cone button to measure the conicity, angle at the tip, and orientation in
space of the axis of a cone. The position of the barycenter of the points picked is

also calculated.

To create a measured cone, you must take a minimum of six hits. The points to
be picked must be uniformly distributed on the surface. The first three points

picked must lie on a plane perpendicular to the main axis.
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Example of a cone with eight points

Creating a Measured Sphere
@
Measured Sphere button

Use the Sphere button to measure the diameter, sphericity, and position of the

center of a sphere.
To create a measured sphere, you must take a minimum of four hits.
o The points to be picked must be uniformly distributed over the surface.

o The first four points that are picked must not lie on the same

circumference.
« The first point should be taken on the pole of the sphere's cup.

« The other three points are taken on a circumference.

Example of a sphere with five points
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Example of a sphere with nine points

Creating a Measured Torus

O

Measured Torus button

Use the Torus button to measure the center diameter and ring diameter of the
torus feature. The position of the barycenter of the points picked is also

calculated.

To create a measured torus, you must take a minimum of seven hits. Take the
first three hits on one level of the torus's center line circle (see the diagrams
below). These hits must represent the orientation of the torus so that an
imaginary circle generated through these three hits would have roughly the

same vector as the torus.
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Top-down view of a torus. Note the major diameter (1), the minor diameter (2), and
the center line circle (3).

If you orient the torus and are looking down on it from a bird's eye view, with Z+

pointing up towards you, take the first three hits in a counterclockwise direction

to give the torus a vector of 0,0,1. If you take the hits in a clockwise direction, the

torus will have a vector of (0,0,-1).

You can probe the remaining four hits in any random location as long as they all

don't lie in the same plane.

Example of a torus created from seven points, with the first three taken in a
counterclockwise direction
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Creating a Measured Feature Set

You can measure a single point multiple times as a measured feature set (also
called a Point Set). For information on how to do this, see "Creating Measured
Feature Sets" in the "Creating Measured Features" chapter in the PC-DMIS Core

documentation.

Inserting Auto Features

L)
i-‘ 'J
- -

- -

¥ To create some auto features without showing a dialog box at all, you can use
QuickFeatures. You need to load a CAD model into the Graphic Display window. For more
information on QuickFeatures, see "Creating QuickFeatures" in the "Creating Auto Features"
chapter of the PC-DMIS Core documentation.

To insert Auto Features into your measurement routine with the Auto Feature
dialog box, select Insert | Feature | Auto and then select a feature type. This

opens the Auto Feature dialog box for that feature type.

Alternately, you can select the feature type from the Auto Features toolbar:
ieRod2A/7120000R8KE0 =S6@

Auto Features toolbar

Once the Auto Feature dialog box opens for the selected feature, if you have a
CAD model, click on the feature in the Graphic Display window. PC-DMIS fills in
the dialog box with the necessary information taken directly from the CAD
model. If you don't have access to a CAD model, you can probe hits directly on
your part. Once you complete the dialog box, click Create in the dialog box (or

press DONE on your jog box) to insert the feature into the Edit window.

This documentation set does not discuss the Auto Feature dialog box and its
options. Because many of the Auto Feature dialog box options are common to
the different configurations of PC-DMIS, this information is in the PC-DMIS Core
documentation. For in-depth information on the options in the Auto Feature
dialog box, consult the "Creating Auto Features" chapter in the PC-DMIS Core

documentation.
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For all internal or external features, be sure that you select the proper feature type:
HOLE or STUD.

Creating an Auto Vector Point

+
L

Auto Vector Point button

The Vector Point auto option allows you to define a nominal point location as
well as the nominal approach direction that the CMM uses to measure the point
defined.

To access the Vector Point option, open the Auto Feature dialog box for a

Vector Point (Insert | Feature | Auto | Point | Vector).
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Auto Feature dialog box - Vector Point

With the dialog box open, use one of the following methods to create the

feature.

Using Surface Data on the Screen

To use surface data to generate a vector point, perform the following steps:

1. Position the mouse pointer in the Graphic Display window to indicate the

desired location of the point (on the surface).
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2. Click on the surface. PC-DMIS highlights the selected surface.

3. Verify that you have selected the correct surface. PC-DMIS pierces the
highlighted surface and displays the location and vector of the selected
point. The direction of the surface normal vector is determined by the side
of the part that is accessible to the probe. If both sides of the part are
equally accessible, PC-DMIS uses the normal from the CAD data. The Flip

Vector icon (ﬂ) on the dialog box lets you change the direction of the

approach.

4. Click Create to insert the feature into your measurement routine. If PC-
DMIS detects additional mouse clicks before you select Create, PC-DMIS

overwrites the previous information with the new data.

Using Surface Data with the CMM
To use surface data with the CMM to generate a vector point, touch on the
desired surface of the part using the probe. PC-DMIS pierces the CAD surface

closest to the probe contact point.

You should select the Find Noms option in the Mode list for this
measurement method. For more information on nominals, see the "Mode List"
topic in the PC-DMIS Core documentation.

o If the touch point is actually near the surface data, and the Measure Now
icon is not selected, and the Done button on the jog box is pressed, PC-
DMIS creates the point feature and adds it to the Edit window
immediately. If the touch point is near the surface data, but the Measure
Now icon is selected, PC-DMIS still uses the surface data, but it does not

create the feature until you click Create.

o If the touch pointis not near the surface data, PC-DMIS treats the touch as

an actual hit. It displays the hit location and approach vector.

« If you take a second hit before you click Create, PC-DMIS uses the location
data of the second hit.
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If you take a third hit, PC-DMIS uses the three hits to determine an

approach vector. The last hit is used for the location.

If you take more than three hits, PC-DMIS uses all but the last hit to
determine the approach vector. PC-DMIS always uses the last hit to

determine the location.

Using Wireframe Data on the Screen

To use wireframe CAD data to generate a vector point, perform the following

steps:

1.

2.

3.

Select two edges (wires) of the surface where the target point is by clicking
on the desired wires with the left mouse button. (These wires should be

on the same surface.) PC-DMIS highlights the selected wires.
Verify that you have selected the correct wires.

Select the target point on the created surface. This final selection is
projected onto the plane that is formed by the two wire vectors and the

first wire's height.

Using Wireframe Data with the CMM

To use wireframe data to generate a vector point, perform the following steps:

You should select the Find Noms option in the Mode list for this

measurement method. For more information on nominals, see the "Mode List"
topic in the PC-DMIS Core documentation.

The first hit that is taken indicates the X, Y, Z nominal. PC-DMIS also
displays the |, J, K vector. This value indicates the opposite direction of the
CMM approach vector (pointing away from the surface). You can accept
this data, or you can follow the messages in the message box to request
additional hits.

A second hit updates the hit location and approach vector using the most

recent hit.
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The third hit on the surface changes the displayed X, Y, Z nominal to the
current hit location. PC-DMIS makes a plane out of the three hits to find

the |, J, Kapproach vector.

Any additional hits update the location of the hit with the most current hit
information. The approach vector is also updated to reflect an average of

all previous hits (does not include the most recent hit) for the vector point.

You can accept the displayed data at any time after you take the first, second, or
third hit. Even if you did not accept the third hit, PC-DMIS internally resets the

system. This causes the next hit (hit #4) to become the first hit in the series.

Without Using CAD Data

If the vector point is to be generated without the use of CAD data:

The first hit that is taken indicates the X, Y, Z nominal. PC-DMIS also
displays the |, J, K approach vector of that hit. This value indicates the
opposite direction of the CMM approach vector (pointing away from the
surface). You can accept this data, or you can follow the messages in the

message box that request additional hits.

A second hit updates the hit location and approach vector using the most

recent hit.

The third hit on the surface changes the displayed X, Y, Z nominal to the
current hit location. PC-DMIS makes a plane out of the three hits to find

the |, J, K approach vector.

Any additional hits update the location of the hit with the most current hit
information. The approach vector also will be updated to reflect an
average of all previous hits (does not include the most recent hit) for the

vector point.

Typing the Data

This method allows you to type the desired X, Y, Z, |, J, K values for the vector

point.

1.
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Type the desired X, Y, Z, |, J, Kvalues for the feature into the dialog box.
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2. Click Create to insert the feature into your measurement routine.

Creating an Auto Surface Point

«B

Auto Surface Point button

The Surface Point auto option allows you to define a nominal point location as
well as a nominal approach direction that the CMM uses to measure the point
defined. PC-DMIS allows you to define the number of points to use to measure a
plane around the nominal point location, as well as the size of the plane. Once
PC-DMIS measures the plane, it uses the calculated surface normal vector of the

plane to approach the nominal point location for measurement.

The allowable number of sample hits needed to measure a surface point is zero or
three.

To access the Surface Point option, open the Auto Feature dialog box for a

Surface Point (Insert | Feature | Auto | Point | Surface).
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Auto Feature dialog box - Surface Point

With the dialog box open, use one of the following methods to create the

feature.

Using Surface Data on the Screen

To use surface data to generate a surface point:

1. From the Graphic Modes toolbar, click the Surface Mode icon ((9 ).
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2. Position the mouse pointer in the Graphic Display window to indicate the

desired location of the point (on the surface).
3. Click the left mouse button. PC-DMIS highlights the selected surface.

4. Verify that you have selected the correct surface. PC-DMIS pierces the
highlighted surface and displays the location and vector of the selected
point. The direction of the surface normal vector is determined by the side
of the part that is accessible to the probe. If both sides of the part are
equally accessible, PC-DMIS uses the normal from the CAD data. The Flip
Vector icon (ﬁ) on the dialog box lets you change the direction of the

approach.

5. Click Create to insert the feature into the measurement routine. If PC-
DMIS detects additional mouse clicks before you select the Create button,

it overwrites the previous information with the new data.

Using Surface Data with the CMM
To use surface data with the CMM to generate a surface point, touch on the
desired surface of the part using the probe. PC-DMIS pierces the CAD surface

closest to where the probe touched.

« If the touch pointis actually near the surface data, and the measured
check box is not selected, the point feature is created and added to the

Edit window immediately.

« If the touch pointis near the surface data, but the measure box is
checked, the surface data is still used, but the feature is not created until

you click the Create button.

o If the touch pointis not near the surface data, PC-DMIS treats the touch as

an actual hit and displays the hit location and approach vector.

« If you take a second hit prior to clicking the Create button, PC-DMIS uses

the location data of the second hit.

« If you take a third hit, PC-DMIS uses the three hits to determine an

approach vector. The last hit is used for the location.
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« If you take more than three hits, PC-DMIS uses all but the last hit to
determine the approach vector. PC-DMIS always uses the last hit to

determine the location.

Using Wireframe Data on the Screen

To use a wireframe CAD data to generate a surface point:

1. Select two edges (wires) of the surface where the target point is by clicking
on the desired wires with the left mouse button. (These wires should be

on the same surface.) PC-DMIS highlights the selected wires.
2. Verify that you have selected the correct wires. A message box appears.

3. Select the target point on the created surface. This final selection is
projected onto the plane that is formed by the two wire vectors and the

first wire's height.

Using Wireframe Data with the CMM

If the surface point is to be generated using wireframe CAD data:

« The first hit that is taken indicates the X, Y, Z nominal. PC-DMIS also
displays the |, J, K vector. This value indicates the opposite direction of the
CMM approach vector (pointing away from the surface). You can accept
this data, or you can follow the messages in the message box requesting
additional hits. A second hit updates the hit location and approach vector

using the most recent hit.

o The third hit on the surface changes the displayed X, Y, Z nominal to the
current hit location. PC-DMIS makes a plane out of the three hits to find

the |, J, K approach vector.

« Any additional hits update the location of the hit with the most current hit
information. The approach vector is also updated to reflect an average of

all previous hits (excluding the most recent hit) for the surface point.

You can accept the displayed data at any time after you take the first, second, or
third hit. Even if the third hit was not accepted, PC-DMIS internally resets the

system, causing the next hit (hit #4) to become the first hit in the series.
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You should select the Find Noms option in the Mode list for this
measurement method. For more information on nominals, see the "Mode List"
topic in the PC-DMIS Core documentation.

Without Using CAD Data

To generate the surface point without the use of CAD data:

o The first hit that is taken indicates the X, Y, Z nominal. PC-DMIS also
displays the |, J, K vector. This value indicates the opposite direction of the
CMM approach vector (pointing away from the surface). You can accept
this data, or you can follow the messages in the message box requesting
additional hits.

« Asecond hit updates the hit location and approach vector using the most

recent hit.

o The third hit on the surface changes the displayed X, Y, Z nominal to the
current hit location. PC-DMIS makes a plane out of the three hits to find

the |, J, Kapproach vector.

« Any additional hits update the location of the hit with the most current hit
information. The approach vector also updates to reflect an average of all

previous hits (does not include the most recent hit) for the surface point.

Typing the Data
This method enables you to type the desired X, Y, Z, 1, ], Kvalues for the surface

point.
1. Type the desired X, Y, Z, |, J, Kvalues for the feature into the dialog box.

2. Click Create to insert the feature into your measurement routine.

Creating an Auto Edge Point

o
Auto Edge Point button
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The Edge Point auto option allows you to define a point measurement that is to
be taken on the part's edge. This measurement type is particularly useful when
the part's material is thin enough that a precisely controlled CMM measurement

hit is required. Five sample hits are needed to accurately measure an edge point.

To access the Edge Point option, open the Auto Feature dialog box for an Edge

Point (Insert | Feature | Auto | Point | Edge).
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Auto Feature dialog box - Edge Point
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With the dialog box open, use one of these methods to create the feature:

Using Surface Data on the Screen

To generate an edge point using surface data:

{
1. From the Graphic Modes toolbar, click the Surface Mode icon ( ‘9 ).

2. Click once on the surface near the edge where you want to create the
Auto Edge Point.

3. Verify that the correct surface has been selected. The dialog box displays
the value of the selected edge point and vector once the point has been
indicated. The direction of the surface normal vector is determined by the
side of the part that is accessible to the probe. If both sides of the part are

equally accessible, the normal from the CAD data is used. The Flip Vector

icon (ﬂ) on the dialog box lets you change the direction of the approach.

4. Click Create to insert the feature into the measurement routine. If
additional mouse clicks are detected before you click the Create button,

PC-DMIS overwrites the previous information with the new data.

Using Surface Data with the CMM

To generate an edge point using surface data with the CMM:
1. Touch near the desired edge of the part using the probe.
2. Try to make the shank as normal to the surface as possible.

PC-DMIS pierces the CAD surface closest to where the probe touched. The
displayed X, Y, and Z values reflect the closest CAD edge to the hit, not the actual

hit. The I, ], K reflects the surface normal vector.

If a CAD edge is not found, PC-DMIS displays the closest point and asks you to
take the additional hits.

If a second touch is taken on the opposite surface prior to clicking the Create
button, PC-DMIS alters the location values as appropriate. The displayed vectors,

however, remain constant.
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You should select the Find Noms option in the Mode list for this
measurement method. For more information on nominals, see the "Mode List"
topic in the PC-DMIS Core documentation.

Using Wireframe Data on the Screen

You can also use wireframe CAD data to generate an edge point.
To generate an edge point:

1. Click near the desired wire on the edge side (not within the boundary of
the top surface). PC-DMIS highlights the selected wire.

2. Verify that the correct feature has been selected.

The probe approach is always perpendicular to the line, as well as perpendicular
to the current probe centerline vector. The probe approaches from the side of
the edge that was clicked on. The dialog box displays the value of the selected

edge point and the vector once the wire has been indicated.

If an additional touch is necessary, click on the opposite wire of the (normal)

surface.

Using Wireframe Data with the CMM

To generate an edge point using wireframe data with the CMM:
1. Touch near the desired edge of the part using the probe.
2. Try to make the shank as normal to the surface as possible.

PC-DMIS pierces the CAD wire closest to where the probe touched. The
displayed X, Y, Z values reflect the closest CAD edge to the hit, not the actual hit.
The |, ], K reflects the surface normal vector. If a CAD edge is not found, PC-DMIS

displays the closest point and asks you to take the additional hits.

If a second touch is taken on the opposite surface prior to clicking the Create
button, PC-DMIS alters the location values as appropriate. The displayed vectors,

however, remain constant.
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You should select the Find Noms option in the Mode list for this
measurement method. For more information on nominals, see the "Mode List"
topic in the PC-DMIS Core documentation.

Without Using CAD Data
If the edge point is to be generated without the use of CAD data:

1. The first three hits that are taken indicate the surface vector nominal.

2. The next two hits find and display the other vector. This value indicates
the opposite direction of the CMM approach vector (pointing away from

the surface).

3. The last hit (sixth hit) indicates the actual edge point location.

Typing the Data
This method allows you to type the desired X, Y, Z, |, J, K values for the edge
point.

1. Type the desired X, Y, Z, 1, ], Kvalues for the feature into the dialog box.

2. Click Create to insert the feature into your measurement routine.

Creating an Auto Angle Point
ol
Auto Angle Point button

The Angle Point auto option enables you to define a point measurement that is
the intersection of two measured lines. This measurement type allows you to
measure the intersection of two lines without measuring the lines separately
and constructing an intersection point. Six hits are needed to accurately

measure an angle point.

To access the Angle Point option, select Insert | Feature | Auto | Point |

Angle to open the Auto Feature dialog box for an Angle Point.
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Auto Feature dialog box - Angle Point

With the dialog box open, use one of these methods to create the feature.

Using Surface Data on the Screen

To generate an angle point using surface data:

1. From the Graphic Modes toolbar, click the Surface Mode icon ((g ).
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2. Click once near (but not on) the angled edge in the Graphic Display
window. PC-DMIS highlights the selected surface.

3. Verify that the correct surface has been selected. The dialog box displays
the value of the selected angle point and vector once the point has been
indicated. The direction of the surface normal vector is determined by the
side of the part that is accessible to the probe. If both sides of the part are

equally accessible, the normal from the CAD data is used. The Flip Vector

icon (ﬂ) on the dialog box lets you change the direction of the approach.

4. Click Create to insert the feature into the measurement routine. If
additional mouse clicks are detected before you click the Create button,
PC-DMIS overwrites the previous information with the new data. If an
additional touch is necessary, click on the opposite surface of the angled

edge.

Using Surface Data with the CMM

To generate an angle point using surface data with the CMM, touch once on
each side of the angle edge. If the CAD angle point is not found, PC-DMIS
displays the closest point and asks you to take the additional hits.

You should select the Find Noms option in the Mode list for this
measurement method. For more information on nominals, see the "Mode List"
topic in the PC-DMIS Core documentation.

Using Wireframe Data on the Screen

You can also use wireframe CAD data to generate an angle point.
To generate the point:

1. Click once near (but not on) the angled edge. PC-DMIS highlights the

selected surface.

2. Verify that the correct surface has been selected. The dialog box displays
the value of the selected angle point and vector once the point has been

indicated. The software determines the direction of the surface normal
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vector by the side of the part that is accessible to the probe. If both sides

of the part are equally accessible, the software uses the normal from the

CAD data. The Flip Vector icon (ﬂ) on the dialog box lets you change the

direction of the approach.

3. Click Create to insert the feature into the measurement routine. If
additional mouse clicks are detected before you click the Create button,
PC-DMIS overwrites the previous information with the new data. If an
additional touch is necessary, click on the opposite surface of the angled

edge.

Using Wireframe Data with the CMM to Create the Feature
To generate an angle point using wireframe data with the CMM, touch once on
each side of the angle edge. If the CAD angle point is not found, PC-DMIS

displays the closest point and asks you to take the additional hits.

You should select the Find Noms option in the Mode list for this
measurement method. For more information on nominals, see the "Mode List"
topic in the PC-DMIS Core documentation.

Without Using CAD Data
If the angle point is to be generated without the use of CAD data, touch three
times on each surface to find the two planes. The displayed angle point is at the

first hit location.

Typing the Data
This method allows you to type the desired X, Y, Z, |, J, Kvalues for the angle

point.
1. Type the desired X, Y, Z, |, ], Kvalues for the feature into the dialog box.

2. Click Create to insert the feature into the measurement routine.
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Creating an Auto Corner Point

N
Auto Corner Point button

The Corner Point auto option allows you to define a point measurement that is
the intersection of three measured planes. You can do this without measuring
the planes separately and constructing an intersection point. You must take nine

hits (three hits on each of the three planes) to measure a corner point.

To access the Corner Point option, access the Auto Feature dialog box for a
Corner Point (Insert | Feature | Auto | Point | Corner).
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Auto Feature dialog box - Corner Point

With the dialog box open, use one of these methods to create the feature.

Using Surface Data on the Screen

To generate a corner point using surface data:

1. From the Graphic Modes toolbar, click the Surface Mode icon ((9 ).
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2. Click once near the corner. You'll notice PC-DMIS automatically re-

positions the animated probe on the corner point.

3. Verify that the correct corner point is selected. The dialog box displays the
value of the selected corner point and vector once the point has been

indicated.

4. Make any other modifications to the dialog box and the Probe Toolbox as

needed.

5. Click Create.

Using Surface Data with the CMM

To generate a corner point using surface data with the CMM:

1. Touch once on each of the three surfaces that converge on the corner. PC-

DMIS assumes that the surfaces are mutually perpendicular.

2. Make any other modifications to the dialog box and the Probe Toolbox as

needed.
3. Click Create.

If the CAD corner point is not found, PC-DMIS displays the closest point and asks
you to take the additional hits.

You should select the Find Noms option in the Mode list for this
measurement method. For more information on nominals, see the "Mode List"
topic in the PC-DMIS Core documentation.

Using Wireframe Data on the Screen

Wireframe CAD data can also be used to generate a corner point.
To generate the point:

1. Click once near (but not on) the corner. PC-DMIS highlights the selected

surface.
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2. Verify that the correct surface has been selected. The dialog box displays
the value of the selected corner point and vector once the point has been

indicated. (If necessary, click on a different edge, leading into the corner.)

3. Make any other modifications to the dialog box and the Probe Toolbox as

needed.

4. Click Create.

Using Wireframe Data with the CMM

To generate a corner point using wireframe data with the CMM:
1. Touch twice on the first surface.

2. Touch once near the edges that converge on the corner. PC-DMIS
assumes that the surfaces are mutually perpendicular. If the CAD corner
point is not found, PC-DMIS displays the closest point and asks that you
take the additional hits.

3. Make any other modifications to the dialog box and the Probe Toolbox as

needed.

4. Click Create.

You should select the Find Noms option in the Mode list for this
measurement method. For more information on nominals, see the "Mode List"
topic in the PC-DMIS Core documentation.

Without Using CAD Data

To generate a corner point without the use of CAD data:
1. Touch three times on the first surface.
2. Touch two times on the second surface.
3. Touch once on the third surface.

4. Make any other modifications to the dialog box and the Probe Toolbox as

needed.
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5. Click Create.

Typing the Data
This method allows you to type the desired X, Y, Z, |, J, K values for the corner

point.
1. Type the desired X, Y, Z, |, ], Kvalues for the feature into the dialog box.

2. Click Create to insert the feature into your measurement routine.

Creating an Auto High Point

A

Auto High Point button

Use the Auto High Point option to search a user-defined region on the part to
locate the highest point in the current workplane. This samples the region itself
for the highest point. It does not search existing points in your measurement

routine.

When you execute a High Point feature, PC-DMIS searches for and then returns
the highest point within the search region. The result of the search is a single

point defined by its X, Y, and Z coordinates and approach vector.
Execution Details:
o PC-DMIS begins its search at the start point.

o It takes eight sampling hits around the start point at the distance specified

for the Increment value.

« If a higher point is found, it becomes the new start point, and PC-DMIS
again takes the eight sampling hits around the point. This continues until

PC-DMIS cannot find a higher point at the Increment distance.

o PC-DMIS then continues taking sampling hits, reducing the Increment
value until it matches the Tolerance value. This completes the high point

search.
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o Once the search finishes, PC-DMIS displays the new high point value on
the CAD model itself by moving the point ID to the found High Point
location within the search region.

To access the High Point option, open the Auto Feature dialog box for a High
Point (Insert | Feature | Auto | Point | High).
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Auto Feature dialog box - High Point
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With the Auto Feature dialog box open, use one of the following methods to

create the feature:

Using Surface Data on the Screen
To define the High Point search area using surface data, perform the following

steps:

1. Ensure that your alignment's working plane matches the surface vector

that you want to use in the High Point calculation.

For example, suppose in your alignment that the back of your part has a Y+
vector. To calculate the High Point on that Y+ surface, you need to change your active
work plane to YPLUS.

2. Select the High Point option in the Auto Feature dialog box.

3. Position the mouse pointer in the Graphic Display window to indicate the

desired location of the start point (on the surface).

4. Click once to define the Center of the search region and the Start Point
of the search as the same point. PC-DMIS highlights the selected surface.

5. Click again to define a different Start Point. As long as the dialog box
remains open, every odd-numbered click on the part model's surface
defines the Center and the Start Point to be the same as the clicked
location. Every even-numbered click defines a new Start Point location

only.

6. Verify that the correct surface has been selected. PC-DMIS pierces the
highlighted surface and displays the location and vector of the selected
point. The direction of the surface normal vector is determined by the side
of the part that is accessible to the probe. If both sides of the part are
equally accessible, the normal from the CAD data is used. The Flip Vector
icon (ﬂ) on the dialog box lets you change the probe's approach

direction.
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7. Define the type of search zone. To do this, in the Measurement

Properties area, in the Mode list, choose either Circular or Box.
8. Define the size of the search zone:

o For aboxtype search zone, change the values in the Width and Length

boxes.

o For the circular type search zone, change the values in the Inner

Radius and Outer Radius boxes.
PC-DMIS displays the search zone in the highlight color.

9. Define the Increment and Tolerance values for the High Point procedure

to use.
10.Make any other changes that you need in the dialog box.

11.Click Create to insert the feature into the measurement routine.

Using Surface Data with the CMM
To define the search region for the High Point with the CMM, perform the

following steps:

1. Ensure that your alignment's working plane matches the surface vector

that you want to use in the High Point calculation.
2. Select the High Point option in the Auto Feature dialog box.

3. With the probe, touch once on the desired surface of the part. This
defines the Center of the search region and the Start Point of the search

as the same point. PC-DMIS highlights the selected surface.

4. If you want a different search center, at the desired surface location,
touch the probe again. This defines a new center for the search region. If
you sample another location with the probe, it changes the location of the
start point and approach vector. Each consecutive sample that you take
alternates between the search center and the start point. Each time the
probe samples the surface of the part, PC-DMIS pierces the CAD surface

closest to where the probe touched.
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5. Define the type of search zone. To do this, in the Measurement

Properties area, in the Mode list, choose either Circular or Box.
6. Define the size of the search zone:

o For aboxtype search zone, change the values in the Width and Length

boxes.

o For the circular type search zone, change the values in the Inner

Radius and Outer Radius boxes.
PC-DMIS displays the search zone in the highlight color.

7. Define the Increment and Tolerance values for the High Point procedure

to use.
8. Make any other changes that you need in the dialog box.

9. Click Create to insert the feature into the measurement routine.

For this method, make sure that you choose the Find Noms option in the Mode
list. For more information on nominals, see the "Mode List" topic in the PC-DMIS Core
documentation.

Without Using CAD Data

You can generate a High Point without the use of CAD data.

1. Ensure that your alignment's working plane matches the surface vector

that you want to use in the High Point calculation.
2. Select the High Point option in the Auto Feature dialog box.
3. With the probe, touch the part's surface once.

o The location you probe indicates the X, Y, and Z nominal for both the

search's Start Point and the search zone's Center.

« PC-DMIS also displays the |, J, Kapproach vector of that hit. This vector

points away from the surface.
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4. To define a different start point, touch the part's surface again where you
want the start point. More touches on the part alternate between the start
point and the search center.

5. Define the type of search zone. To do this, in the Measurement

Properties area, in the Mode list, choose either Circular or Box.

6. Define the size of the search zone:

o For a box type search zone, change the values in the Width and Length
boxes.

o For the circular type search zone, change the values in the Inner
Radius and Outer Radius boxes.

PC-DMIS displays the search zone in the highlight color.

7. Define the Increment and Tolerance values for the High Point procedure
to use.

8. Make any other changes that you need in the dialog box.

9. Click Create to insert the feature into the measurement routine.

Typing the Data

With this method, you can type the exact center of the search region. You can
also type the approach vector.

1. Ensure that your alignment's working plane matches the surface vector
that you want to use in the High Point calculation.

2. Select the High Point option in the Auto Feature dialog box.

3. Under Center, type the X, Y, and Z values to define center of the search
region.

4. Under Start Point, type the X, Y, and Z values to define start location of
the search.

5. Under Surface, type the |, J, and K values to define the approach vector.

6. Define the type of search zone. To do this, in the Measurement

Properties area, in the Mode list, choose either Circular or Box.
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7. Define the size of the search zone:

o For abox type search zone, change the values in the Width and Length
boxes.

o For the circular type search zone, change the values in the Inner
Radius and Outer Radius boxes.

PC-DMIS displays the search zone in the highlight color.

8. Define the Increment and Tolerance values for the High Point procedure
to use.

9. Make any other changes that you need in the dialog box.

10.Click Create to insert the feature into the measurement routine.

Creating an Auto Line

/

Auto Line button

The Line auto option allows you to define a nominal line that the CMM
measures.

To access the Line option, access the Auto Feature dialog box for a Line (Insert
| Feature | Auto | Line).
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Auto Feature dialog box - Line

With the dialog box open, use one of these methods to create the feature.

Using Surface Data on the Screen

To generate an auto line on the screen using surface data:

1. Select Yes or No from the Bounded list. A bounded line ends when it
reaches another defined point. An unbounded line ends based on a

defined length.
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2. Define the auto line:

If you selected Yes from the Bounded list, take two clicks on the
desired surface to define the line's start and end points
respectively. PC-DMIS snaps the points to the nearest intersection
with another surface, placing the points along the intersection line.
PC-DMIS draws the start point location, the end point location, and

line and edge vectors.

If you selected No from the Bounded list, take one click on the
desired surface to define the line's start point. PC-DMIS snaps the
point to the nearest intersection with another surface, placing it
along the intersection line. Next, define the length of the line by
typing it in the Length box. PC-DMIS draws the start point location
and a line that matches the length. The line and edge vectors are

drawn larger if the Pt. Size value is greater than 0.

This sample bounded Auto Line shows the start and end points
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This sample bounded Auto Line shows the start and end points (1) and (2),
an Edge Vector of 0,-1,0 (A), a Line Vector of 1,0,0 (B), a Surface Vector of
0,0,1 (C), and a Pt. Size value of 4:

3. Modify any other options in the dialog box as needed.

4. Modify any items in the Contact Path Properties tab of the Probe

Toolbox as needed.

For example, you might want to change the Hits value and the Depth

value:

Auto Line with five hits now and a depth of 3 mm

Or, you might want the line to be measured along the other surface by

modifying the Edge Vector:
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Auto Line with a modified Edge Vector of 0,0,1 (A), a modified Surface
Vector of 0,-1,-0 (C), and a depth of T mm

5. If you need sample hits, modify items in the Contact Sample Hits

Properties tab of the Probe Toolbox as needed.

For example, if you need to sample the surface material offset from the

edge, you might have something like this:

This sample shows the Auto Line with an Edge Vector of 0,-1,0 (A), a Surface
Vector of 0,0,1 (C), a depth of T mm, and 1 sample hit using an indent 2 of
19 mm (D)

6. Click Create. PC-DMIS generates the auto line.
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Using Wireframe Data on the Screen

To generate a line on the screen using wireframe data:

1.

2.

Select Yes or No from the Bounded list.

Select two edges (wires) of the surface where the target points are (if
bounded by a second point, otherwise just click once) by clicking on the
desired wires with the left mouse button. These wires should be on the

same surface.

PC-DMIS draws the start location and, if creating a bounded line, the end

point location. It also draws the line and edge point vectors.
Verify that the correct wires have been selected.

Modify any other options in the dialog box and the Contact Path

Properties tab of the Probe Toolbox as needed.

Click Create. PC-DMIS generates a line.

Using Wireframe Data with the CMM

To generate a line using wireframe data:

The first hit that is taken indicates the X, Y, Z nominal start point. A second
hit (needed if you've selected Yes from the Bounded list) generates the
end point for the line. After the second hit, PC-DMIS also displays the |, J, K

line vector and the |, J, K edge vector.

Any additional hits are equally spaced along the line's length. The
approach vector is also updated to reflect an average of all previous hits

(does not include the most recent hit) for the vector point.

The displayed data can be accepted at any time after the second hit is taken.

You should select the Find Noms option in the Mode list for this

measurement method. For more information on nominals, see the "Mode List"
topic in the PC-DMIS Core documentation.
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Without Using CAD Data
If the line is to be generated without the use of CAD data:

1.

2.

4.

Select Yes or No from the Bounded list.

If you are creating a bounded line, take two hits. If you are creating an

unbounded line, take one hit.

Alter any other items on the dialog box and the Contact Path Properties

tab of the Probe Toolbox as needed.

Click Create.

Typing the Data

This method allows you to type the values needed to create an auto line.

To create a bounded line:

1.

2.

Select Yes from the Bounded list.
Type the number of hits in the Hits box.

Type the depth for the line in the Depth box on the Contact Properties
tab of the Probe Toolbox.

Type the X, Y, Z values for the Start and End points.
Type the |, J, K vectors.
Fill out any other options as needed in the dialog box.

Click Create. PC-DMIS generates a line based on the values you keyed into
the dialog box.

To create an unbounded line:

. Select No from the Bounded list.

Type the number of hits in the Hits box.

Type the depth for the line in the Depth box on the Contact Properties
tab of the Probe Toolbox.

Type the X, Y, Z values for the Start point.
Type the |, ], K vectors.
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6. Type the length of the line in the Length box.
7. Fill out any other options as needed in the dialog box.

8. Click Create. PC-DMIS generates a line based on the values you keyed into

the dialog box.

Creating an Auto Plane

+

Auto Plane button

The Plane auto option allows you to define a plane measurement. At least three

hits are necessary to measure a plane.

To access the Plane option, access the Auto Feature dialog box for a Plane

(Insert | Feature | Auto | Plane).
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Auto Feature dialog box - Plane

PC-DMIS CMM

With the dialog box open, use one of these methods to create the feature. When

you create the plane, PC-DMIS shows the outline of the plane from the hits in

the Graphic Display window.

Using Surface Data on the Screen

To generate a square slot using surface data:
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i
1. From the Graphic Modes toolbar, click the Surface Mode icon ( ”‘9 ).

2. Click once on the surface where you want the plane. PC-DMIS fills in the

dialog box with information collected from the model.
3. Make any other modifications to the dialog box as needed.

4. Click Create.

Using Wireframe Data on the Screen

You can also use wireframe CAD data to generate an auto plane.
To generate the plane:

1. Access the auto feature Plane dialog box (Insert | Feature | Auto |

Plane).
2. Click at least three times on the surface.

3. Verify that the correct feature has been selected. The probe approach is
always perpendicular to the feature, as well as perpendicular to the
current probe centerline vector. The dialog box displays the value of the

plane's center point and vector.

4. Make any other modifications to the dialog box and the Contact Path

Properties tab of the Probe Toolbox as needed.

5. Click Create.

Using Wireframe Data with the CMM

To generate a plane using wireframe data with the CMM:

1. Access the auto feature Plane dialog box (Insert | Feature | Auto |

Plane).

2. Take one hit on the surface where you want to create the plane. PC-DMIS
pierces the CAD surface closest to where the probe touched. The
displayed X, Y, Z values reflect the center value for the plane. The |, J, K

reflects the surface normal vector.
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3. Modify any other items in the dialog box and the Contact Path
Properties tab of the Probe Toolbox as needed.

4. Press the Done button on the jog box (or click the Create button in the

dialog box).

You should select the Find Noms option in the Mode list for this
measurement method. For more information on nominals, see the "Mode List"
topic in the PC-DMIS Core documentation.

Without Using CAD Data

To generate the plane without the use of CAD data:

1. Access the auto feature Plane dialog box (Insert | Feature | Auto |

Plane).
2. Take at least three hits on a surface.

3. Take additional hits if needed. PC-DMIS uses the data from all of the
measured hits. The X, Y, Z that is displayed is the calculated center of the

plane.

4. Make any other modifications to the dialog box and the Contact Path

Properties tab of the Probe Toolbox as needed.

5. Click Create button.

Typing the Data
This method allows you to type the desired X, Y, Z, |, J, K center value for the

plane.

1. Access the auto feature Plane dialog box (Insert | Feature | Auto |

Plane).
2. Typethe XY, Z |,], Kvalues.

3. Type the Hits and Levels values on the Contact Properties tab in the

Probe Toolbox.
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4. Make any other modifications to the Auto Features dialog box and Probe

Toolbox.
5. Click Create.

PC-DMIS generates the proper number of hits using the pattern specified.

Creating an Auto Circle

@

Auto Circle button

The Circle auto option allows you to define a circle measurement. This
measurement type is particularly useful when the circle is positioned in a
specific plane that is not parallel with any of the workplanes, or if equally spaced
hits are required for partial circles. At least three hits are necessary to measure a
circle. The default number of hits needed to measure a circle is based on the
default in SETUP mode.

To access the Circle option, access the Auto Feature dialog box for a Circle

(Insert | Feature | Auto | Circle).
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Auto Feature dialog box - Circle

With the dialog box open, use one of these methods to create the feature:

Using Surface Data on the Screen

To generate a circle using surface data:

1. From the Graphic Modes toolbar, click the Surface Mode icon ((9 ).
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2. Click once either outside or inside the desired circle. The dialog box
displays the center point and diameter from the CAD data of the selected

auto circle closest to where you clicked on the part model.
3. Make any other modifications to the dialog box as needed.

4. Click Create.

Using Surface Data with the CMM

To generate a circle using surface data with the CMM, take a minimum of three
hits in the hole or on the stud. PC-DMIS pierces the CAD surface closest to where
the probe touched. The displayed X, Y, Z values reflect the closest CAD circle, not
the actual hits. The |, ], K reflects the surface normal vector. If a CAD circle is not
found, PC-DMIS displays the closest point and asks that you take the additional
hits.

You should select the Find Noms option in the Mode list for this
measurement method. For more information on nominals, see the "Mode List"
topic in the PC-DMIS Core documentation.

Using Wireframe Data on the Screen

Wireframe CAD data also can be used to generate an auto circle.
To generate the circle:

1. Click near the desired wire on the circle. PC-DMIS highlights the selected

circle closest to where you clicked on the part model.

2. Verify that the correct feature has been selected. The probe approach is
always perpendicular to the feature, as well as perpendicular to the
current probe centerline vector. The dialog box displays the value of the
selected circle's center point and diameter once the wire has been

indicated.

3. Make any other modifications to the dialog box and the Probe Toolbox as

needed.
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4. Click Create.

If the underlying CAD element is not a circle or arc, additional clicks may be
necessary to identify the feature. If PC-DMIS doesn't highlight the correct feature, try to click
on at least two additional locations of the circle.

Without Using CAD Data

To generate the circle without the use of CAD data:
1. Take three hits on the surface to find the plane that the circle is lying in.

2. Take three additional hits in the hole (or on the stud). PC-DMIS calculates
the auto circle using all three hits. Additional hits can be taken. PC-DMIS
uses the data from all of the measured hits until the Create button is
clicked. The X, Y, Z that is displayed is the calculated center of the circle (or
stud).

3. Make any other modifications to the dialog box and the Contact Path
Properties tab of the Probe Toolbox as needed.

4. Click Create.

Typing the Data

This method allows you to type the desired X, Y, Z, |, J, K center value for the

circle.
1. Type the desired X, Y, Z, 1, ], Kvalues for the feature into the dialog box.

2. Click Create to insert the feature into your measurement routine.

Gage Scan Calibration
The Circle auto option offers the Gage Scan Calibration strategy to calibrate a
probe tip for use with the gage scan filter. For more information, see "Using the

Gage Scan Calibration Strategy".
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Creating an Auto Ellipse

®

Auto Ellipse button

The Ellipse auto option allows you to define an ellipse. The ellipse feature type
works much like the sheet metal circle feature. It is particularly useful when the
ellipse is positioned in a specific plane that is not parallel with any of the
workplanes. It is also useful if equally spaced hits are required for partial

ellipses. The minimum number of hits required to measure an ellipse is five.

To access the Ellipse option, access the Auto Feature dialog box for an Ellipse

(Insert | Feature | Auto | Ellipse).
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Auto Feature dialog box - Ellipse

With the dialog box open, use one of these methods to create the feature.

Using Surface Data on the Screen

1. From the Graphic Modes toolbar, click the Surface Mode icon (@ ).

2. Click once on the ellipse displayed in the Graphic Display window. PC-
DMIS computes the necessary X, Y, Z and |, J, K data.
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3. Make any other modifications to the dialog box as needed.

4. Click Create.

Using Surface Data with the CMM

To generate an ellipse measurement using surface data with the CMM, take a
minimum of five hits on the ellipse. PC-DMIS pierces the CAD surface closest to
where the probe touched. The displayed X, Y, Z values reflect the closest CAD
ellipse, not the actual hits. The |, J, K reflects the surface normal vector. If a CAD
ellipse is not found, PC-DMIS displays the closest point and asks that additional

points be taken.

You should select the Find Noms option in the Mode list for this
measurement method. For more information on nominals, see the "Mode List"
topic in the PC-DMIS Core documentation.

Using Wireframe Data on the Screen
1. Click near the desired wire on the ellipse. PC-DMIS highlights the selected

wire.

2. Verify that the correct feature has been selected. The probe approach is
always perpendicular to the feature, as well as perpendicular to the
current probe centerline vector. The dialog box displays the value of the
selected ellipse's center point and diameter once the wire has been

indicated.

3. Make any other modifications to the dialog box and the Probe Toolbox as

needed.

4. Click Create.

If the underlying CAD element is not an ellipse, additional clicks may be
necessary to identify the feature. If PC-DMIS doesn't highlight the correct feature, try to click
on at least two additional locations of the ellipse.
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Without Using CAD Data
If the ellipse is to be generated without the use of CAD data:

1. Take three hits on the surface to find the plane that the ellipse is lying in.
2. Take five additional hits in the hole (or on the stud).

PC-DMIS uses the data to calculate the sheet metal ellipse. Additional hits can be
taken until the Create button is clicked. The X, Y, Z that is displayed is the
calculated center of the ellipse. Also shown are the calculated major and minor

diameters, along with the orientation vector.

Typing the Data
This method allows you to type the desired X, Y, Z, |, J, Kvalues for the ellipse. In
addition, the major and minor diameters of the ellipse as well as the angle

vector 12, ]2, K2 may also be keyed in.
1. Type the desired X, Y, Z, |, ], Kvalues for the feature into the dialog box.

2. Click Create to insert the feature into your measurement routine.

Creating an Auto Round Slot

Auto Round Slot button

The Round Slot option allows you to define a round slot measurement. This
measurement type is particularly useful when you do not want to measure a
series of lines and circles, or construct intersections and midpoints from them.

The minimum number of hits needed to measure a round slot is six.
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1 3
2

Round Slot with six minimum hits

To access the Round Slot option, access the Auto Feature dialog box for a
Round Slot (Insert | Feature | Auto | Round Slot).
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Auto Feature dialog box - Round Slot
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With the dialog box open, use one of these methods to create the feature.

Using Surface Data on the Screen

To generate a round slot measurement using surface data:

1. From the Graphic Modes toolbar, click the Surface Mode icon ((9 ).
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2. Click once on any portion of the slot displayed in the Graphic Display

window.

3. Make any other modifications to the dialog box and the Probe Toolbox as

needed.

4. Click Create.

Using Surface Data with the CMM
To generate a round slot measurement using surface data with the CMM, touch

three times on each arc.

You should select the Find Noms option in the Mode list for this
measurement method. For more information on nominals, see the "Mode List"
topic in the PC-DMIS Core documentation.

Using Wireframe Data on the Screen
Wireframe CAD data can also be used to generate a round slot. Using the
animated probe, click once near any wire of the slot displayed in the Graphic

Display window.

Using Wireframe Data with the CMM
To generate a round slot measurement using wireframe data with the CMM,

touch one or three times on each arc.

If the CAD data defining the ends of the slot is specifically a CIRCLE or ARC
type (such as an IGES entity 100), PC-DMIS automatically takes two additional hits on the
arc. If both ends are of this type, then one touch on each arc is sufficient to measure this
feature type.
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You should select the Find Noms option in the Mode list for this
measurement method. For more information on nominals, see the "Mode List"
topic in the PC-DMIS Core documentation.

Without Using CAD Data
If the round slot is to be generated without the use of CAD data, touch three

times on each arc (for a total of six hits).

Typing the Data

This method allows you to type the desired X, Y, Z, |, J, Kvalues for the round

slot.
1. Type the desired X, Y, Z, |, J, Kvalues for the feature into the dialog box.

2. Click Create to insert the feature into your measurement routine.

Creating an Auto Square Slot

[

Auto Square Slot button

The Square Slot auto option allows you to define a square slot measurement.
This measurement type is particularly useful when you do not want to measure
a series of lines and construct intersection and midpoints from them. Square
slots must be measured with five hits (or six if you select Yes in the Meas Width
list).

If you had a surface vector of 0,0,1 and an angle vector of 1,0,0, PC-DMIS takes

the hits as shown below:
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Square Slot measured with six hits

To access the Square Slot option, access the Auto Feature dialog box for a

Square Slot (Insert | Feature | Auto | Square Slot).
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Auto Feature dialog box - Square Slot
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With the dialog box open, use one of these methods to create the feature.

Using Surface Data on the Screen

To generate a square slot using surface data:

1. From the Graphic Modes toolbar, click the Surface Mode icon ((! ).
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2. Click once on any surface near the square slot. PC-DMIS fills in the dialog

box with information collected from the model.
3. Make any other modifications to the dialog box as needed.

4. Click Create.

Using Surface Data with the CMM

To generate a square slot measurement using surface data with the CMM:
1. Touch twice on the long side of the slot using the probe.
2. Touch the part on the short side of the slot.
3. Continue around the slot and touch the next long side.
4. Touch the last short side.

5. Make any other maodifications to the dialog box and the Probe Toolbox as

needed.

6. Click Create.

The order of touches should be in a circular pattern (clockwise or
counterclockwise).

You should select the Find Noms option in the Mode list for this
measurement method. For more information on nominals, see the "Mode List"
topic in the PC-DMIS Core documentation.

Using Wireframe Data on the Screen

To generate a square slot using wireframe CAD data:

1. Click once near the square slot. PC-DMIS fills in the dialog box with

information collected from the model.

2. Make any other modifications to the dialog box and the Probe Toolbox as

needed.
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3. Click Create.

Using Wireframe Data with the CMM

To generate a square slot measurement using wireframe data with the CMM:
1. Touch twice on the long side of the slot using the probe.
2. Touch the part on the short side of the slot.
3. Continue around the slot and touch the next long side.
4. Touch the last short side.

5. Make any other maodifications to the dialog box and the Probe Toolbox as

needed.

6. Click Create.

The order of touches should be in a circular pattern (clockwise or
counterclockwise).

You should select the Find Noms option in the Mode list for this
measurement method. For more information on nominals, see the "Mode List"
topic in the PC-DMIS Core documentation.

Without Using CAD Data

To generate the square slot without the use of CAD data:
1. Find the top surface using three hits.
2. Take two hits on one of the long sides of the slot.

3. Take one hit on each of the three remaining sides of the slot in a clockwise

direction. (There should be a total of eight hits.)

4. Make any other modifications to the dialog box and the Probe Toolbox as

needed.

5. Click Create.
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The order of hits should be in a circular pattern (clockwise or counterclockwise).

Typing the Data
This method allows you to type the desired X, Y, Z, |, J, K values for the square

slot.
1. Type the desired X, Y, Z, |, ], Kvalues for the feature into the dialog box.

2. Click Create to insert the feature into your measurement routine.

Creating an Auto Notch Slot

Auto Notch Slot button

The Notch Slot auto option allows you to define a notch measurement. A notch
is a three-sided, square slot. This measurement type is particularly useful when
you do not want to measure a series of lines and construct intersections and

midpoints from them. Notches must be measured with four hits.

To access the Notch Slot option, access the Auto Feature dialog box for a
Notch Slot (Insert | Feature | Auto | Notch).
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Auto Feature dialog box - Notch Slot
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With the dialog box open, use one of these methods to create the feature.

Using Surface Data on the Screen

To generate a notch measurement using surface data:

1. From the Graphic Modes toolbar, click the Surface Mode icon (@ ).

348



PC-DMIS 2020 R2 CMM Manual

2. Using the animated probe, take five hits on the CAD surface in the same

order as if using a CMM (see "Using Surface Data with the CMM" below).

3. Make any other modifications to the dialog box and the Probe Toolbox as

needed.

4. Click Create.

Using Surface Data with the CMM

You should select the Find Noms option in the Mode list for this
measurement method. For more information on nominals, see the "Mode List"
topic in the PC-DMIS Core documentation.

To generate a notch measurement using surface data with the CMM:

1. Touch two times on the side opposite the opening of the notch using the

probe. This defines a line along the edge.

2. Touch the part once on one parallel side of the notch and once on the
other parallel side. This defines the length. The point is along the edge

line, midway between the parallel sides.

3. Take one hit on the open edge. This defines the width of the notch.
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4. Make any other modifications to the dialog box and the Probe Toolbox as
needed.

5. Click Create.

Using Wireframe Data on the Screen

Wireframe CAD data can also be used to generate a notch.

Using the animated probe:

1. Touch twice on the side opposite the opening of the notch using the
probe. This defines a line along the edge.

2. Touch the part on one parallel side of the notch and then on the other
parallel side. This defines the length. The point is along the edge line,
midway between the parallel sides.

3. Take a single touch on the open edge. This defines the width of the notch.
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4. Make any other modifications to the dialog box and the Probe Toolbox as

needed.

5. Click Create.

Using Wireframe Data with the CMM

You should select the Find Noms option in the Mode list for this
measurement method. For more information on nominals, see the "Mode List
topic in the PC-DMIS Core documentation.

To generate a notch measurement using wireframe data with the CMM :

1. Touch twice on the side opposite the opening of the notch using the

probe. This defines a line along the edge.

2. Touch the part on one parallel side of the notch and then on the other
parallel side. This defines the length. The point is along the edge line,

midway between the parallel sides.
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3. Take a single touch on the open edge. This defines the width of the notch.

4. Make any other modifications to the dialog box and the Probe Toolbox as

needed.

5. Click Create.

Without Using CAD Data

To generate a notch without the use of CAD data:
1. Find the top surface using three hits.

2. Touch twice on the side opposite the opening of the notch using the

probe. This will define a line along the edge.

3. Touch the part on one parallel side of the notch and then on the other
parallel side. This defines the length. The point is along the edge line,

midway between the parallel sides.
4. Take a single touch on the open edge. This defines the width of the notch.

5. Make any other maodifications to the dialog box and the Probe Toolbox as

needed.

6. Click Create.

Typing the Data
This method allows you to type the desired X, Y, Z, |, J, K values for the notch slot.
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1. Type the desired X, Y, Z, 1, ], Kvalues for the feature into the dialog box.

2. Click Create to insert the feature into your measurement routine.

Creating an Auto Polygon

[

Auto Polygon button

The Polygon auto option lets you define and insert a Polygon auto feature into

your measurement routine. A polygon is any feature composed of three or more

sides of equal length.

Example of a Polygon Auto Feature

' Hexagon and octagon shapes are both polygon features.

This auto feature is primarily used to measure nuts and bolts.

To define and insert a polygon option, open the Auto Feature dialog box for a

polygon (Insert | Feature | Auto | Polygon).
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Auto Feature dialog box - Polygon

PC-DMIS CMM

With the dialog box open, use one of these methods to create the feature.

Using the CAD Model

1. Access the Polygon auto feature dialog box (Insert | Feature | Auto |

Polygon).

2. Inthe Number of Sides box, define the number of sides that your

polygon feature has.
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3. Click once on the desired polygon feature in the Graphic Display window.

PC-DMIS fills in the center point information for the polygon and draws
some preliminary path lines. As you make changes to the dialog box, notice

that PC-DMIS dynamically updates to path to reflect the changes.

Preliminary path lines displayed and showing two hits per side

CAD tolerances can affect the found polygon. For more information, see the
"Changing CAD Tolerances" topic in the Core documentation.

4.

355

5.

6.

7.

In the Number of Hits box, define how many hits you want PC-DMIS to
take when measuring each side. PC-DMIS always takes at least two hits on

the very first side of the feature to determine the feature's angle vector.

In the Orientation area, determine whether it's an inner polygon or an

outer polygon by selecting Hole or Stud, respectively.

In the Corn. Rad. box, define a corner radius. This determines how far
away from the corners PC-DMIS should take hits on the polygon sides.

This helps avoid taking hits directly in the corners.

In the Diameter box, ensure that you have a correct diameter for the
polygon. For common, even-sided polygons, the diameter is the distance
between two opposing sides. For other polygons, such as an equilateral

triangle, it is twice the radius of the largest circle you can inscribe inside
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the polygon. PC-DMIS automatically fills in this value when you click on the
polygon.

8. Make any other maodifications to the dialog box and the Probe Toolbox as

needed.

9. Click Create. PC-DMIS inserts the Polygon auto feature into your

measurement routine.

Using the CMM

You can "learn" an Auto Polygon's position without using any CAD data by taking
hits on the part with your machine's probe. Fill out the dialog box with the
necessary information. With the Polygon Auto Feature dialog box remaining
open, take a hit on one of the polygon's sides. After the first hit, the Status Bar at
the bottom of your screen provides you with additional instructions. Follow the
prompts given in the Status Bar to complete the polygon creation. Click Create

when finished.

Typing the Data

If you know the theoretical data for the polygon, you can also create a polygon
auto feature by typing its theoretical data in the appropriate fields. Use the
Polygon auto feature dialog box to specify the XYZ center and IJK vector
information. Define the number of sides, the number of hits per side, the

diameter, and the corner radius. Click Create when finished.

Creating an Auto Cylinder

Auto Cylinder button

The Cylinder auto option allows you to define a cylinder measurement. This
measurement type is particularly useful when equal spacing of the hits is
necessary for partial cylinders. The minimum number of hits needed to measure

an Auto cylinder is six.

356



PC-DMIS 2020 R2 CMM Manual

To access the Cylinder option, access the Auto Feature dialog box for a
Cylinder (Insert | Feature | Auto | Cylinder).
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Auto Feature dialog box - Cylinder

Be aware that certain patterns of points (such as two rows of three equally spaced
points or two rows of four equally spaced points) result in multiple ways to construct or
measure a cylinder. Therefore, PC-DMIS's Best Fit algorithm may construct or measure the
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cylinder using an unexpected solution. For best results, use a pattern of points that eliminates
unwanted solutions for measured or constructed cylinders.

With the dialog box open, use one of these methods to create the feature.

Using Surface Data on the Screen

To generate a cylinder using surface data:

{
1. From the Graphic Modes toolbar, click the Surface Mode icon ( ”‘9 ).
2. Position the mouse pointer (outside or inside the desired cylinder).

3. Click once on a surface near the cylinder. PC-DMIS highlights the selected
cylinder. The dialog box displays the center point and diameter from the
CAD data of the selected cylinder. It selects the end of the cylinder closest

to where you clicked on the part model.

4. Define the length of the cylinder by defining the Starting Depth and the
Ending Depth in the Contact Path Properties tab of the Probe Toolbox.

5. Make any other maodifications to the dialog box and the Contact Path

Properties tab of the Probe Toolbox as needed.

6. Click the Create button.

Using Surface Data with the CMM

To generate a cylinder using surface data with the CMM:
1. Take three hits in the hole or on the stud.
2. Move the probe to another depth

3. Take three additional hits. PC-DMIS pierces the CAD surface closest to

where the probe touched.

The displayed X, Y, Z values reflect the closest CAD cylinder, not the actual hits.
The |, ], K reflects the surface normal vector. If a CAD cylinder is not found, PC-

DMIS displays the closest point and asks you to take the additional hits.
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You should select the Find Noms option in the Mode list for this
measurement method. For more information on nominals, see the "Mode List"
topic in the PC-DMIS Core documentation.

Using Wireframe Data on the Screen

Wireframe CAD data can also be used to generate a cylinder.
To generate the cylinder using wireframe data:

1. Click near the desired wire on the cylinder. PC-DMIS highlights the
selected wire and will select the end of the cylinder closest to where you

clicked on the part model.
2. Verify that the correct feature has been selected.

The probe approach is always perpendicular to the feature, as well as
perpendicular to the current probe centerline vector. The dialog box displays the
value of the selected cylinder's center point and diameter once the wire has

been indicated.

If the underlying CAD element is not a cylinder, circle, or arc, additional clicks
may be necessary to identify the feature. If PC-DMIS doesn't highlight the correct feature, try
to click on at least two additional locations on the cylinder.

Without Using CAD Data
To generate the cylinder without the use of CAD data:

1. Take three hits on the surface to find the plane that the cylinder is lying in.
2. Take three hits in the hole (or on the stud).
3. Take three additional hits on another level.

PC-DMIS calculates the sheet metal cylinder using all six hits. It is sometimes
helpful to take a hit in between the two levels if PC-DMIS has difficulty in
identifying the feature type. PC-DMIS uses the data from all of the measured hits

359




PC-DMIS CMM

until the Create button is selected. The X, Y, Z that is displayed is the calculated

center of the cylinder (or stud).

Typing the Data
This method allows you to type the desired X, Y, Z, |, J, K values for the cylinder.

1. Type the desired X, Y, Z, |, ], Kvalues for the feature into the dialog box.

2. Click Create to insert the feature into your measurement routine.

Creating an Auto Cone

&

Auto Cone button

The Cone auto option allows you to define a cone measurement. This
measurement type is particularly useful when equal spacing of the hits is
necessary for partial cones. The minimum number of hits needed to measure an

auto cone is six.

To access the Cone option, access the Auto Feature dialog box for a Cone

(Insert | Feature | Auto | Cone).
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Auto Feature dialog box - Cone

With the dialog box open, use one of these methods to create the feature.

On the methods below, an external cone (stud) from versions 3.6 and before may
need to have its vectors and length negated to correctly measure.
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Using Surface Data on the Screen

To generate a cone using surface data:

{
1. From the Graphic Modes toolbar, click the Surface Mode icon ( ‘9 ).
2. Position the mouse pointer (outside or inside the desired cone).

3. Click once on the cone's surface. PC-DMIS highlights the selected cone.
The dialog box displays the center point, angle, and diameter from the
CAD data of the selected cone.

4. Make any other modifications to the dialog box as needed.

5. Click Create.

Using Surface Data with the CMM

You should select the Find Noms option in the Mode list for this
measurement method. For more information on nominals, see the "Mode List"
topic in the PC-DMIS Core documentation.

To generate a cone using surface data with the CMM:

1. Take three hits in the hole or on the stud.
2. Move the probe to another depth.

3. Take three additional hits. PC-DMIS pierces the CAD surface closest to

where the probe touched.

The displayed X, Y, Z values reflect the closest CAD cone, not the actual hits. The
l, ], K reflects the surface normal vector. If a CAD cone is not found, PC-DMIS

displays the closest point and asks you to take the additional hits.

Using Wireframe Data on the Screen

Wireframe CAD data can also be used to generate a cone.

To generate the cone using wireframe data:
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1. Click near the desired wire on the cone. PC-DMIS highlights the selected

wire. This gets the cone center, surface vector, and diameter.

2. Click on a second wire that represents the other end of the cone to

calculate the angle.

The probe approach is always perpendicular to the feature, as well as
perpendicular to the current probe centerline vector. The dialog box displays the
value of the selected cone's center point and diameter once the wire has been

indicated.

If the underlying CAD element is not a cone, circle, or arc, additional clicks may
be necessary to identify the feature. If PC-DMIS doesn't highlight the correct feature, try to
click on at least two additional locations on the cone.

Without Using CAD Data

To generate the cone without using CAD data:
1. Take three hits on the surface to find the plane that the cone is lying in.
2. Take three hits in the hole (or on the stud) at the same level.

3. Take at least one hit at either a lower or higher level than the first three

hits (take up to three hits to get an accurate definition of the cone).

Typing the Data

This method allows you to type the desired X, Y, Z, |, ], K values for the cone.
1. Type the desired X, Y, Z, |, ], Kvalues for the feature into the dialog box.

2. Click Create to insert the feature into your measurement routine.

Creating an Auto Sphere
@

Auto Sphere button
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The Sphere sheet metal option allows you to define a sphere measurement.
This measurement type is particularly useful when the sphere lies in a specific
plane that is not parallel with any of the workplanes. The minimum number of

hits needed to measure an auto sphere is four.

To access the Sphere option, access the Auto Feature dialog box for a sphere

(Insert | Feature | Auto | Sphere).
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Feature properties
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Auto Feature dialog box - Sphere
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With the dialog box open, use one of these methods to create the feature:

Using surface data on the screen

Using surface data with the CMM

Using wireframe CAD data on the screen

Typing the data

Using Surface Data on the Screen

To generate a sphere using surface data:

i
1. From the Graphic Modes toolbar, click the Surface Mode icon ( \9 ).
2. Click on a sphere in the Graphic Display window.

The dialog box displays the value of the selected sphere and vector once the

points have been indicated.

Using Surface Data with the CMM

To generate a sphere using surface data with the CMM, touch the sphere in four
locations using the probe. If additional mouse clicks are detected before you
select the Create button, PC-DMIS finds the best sphere near the measured

points.

You should select the Find Noms option in the Mode list for this
measurement method. For more information on nominals, see the "Mode List"
topic in the PC-DMIS Core documentation.

Using Wireframe Data on the Screen

To generate a sphere using wireframe CAD data:

1. Select the sphere to be measured. PC-DMIS highlights the selected sphere
if it is available. (If another feature is selected, try to take two additional
hits.)

2. Verify that the correct feature has been selected.
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The dialog box displays the value of the selected DCC sphere and the vector

once the sphere has been indicated.

Typing the Data
Use this method to type the desired X, Y, Z, |, J, and Kvalues for the sphere.

1. Type the desired X, Y, Z, 1, ], and K values for the feature into the dialog

box.

2. Click Create to insert the feature into your measurement routine.

Scanning: Introduction

With PC-DMIS and your CMM, you can scan your part's surface at specified
increments in DCC (Direct Computer Control) mode using a touch trigger probe
(TTP) or an analog (continuous contact) probe. Alternately, if you're working in
Manual mode, you can perform manual scans with touch trigger or hard probes

as well.

About Touch Trigger Probe (TTP) Scans

DCC TTP scanning is also known as "stitch-type" scanning because it resembles a
sewing machine's stitching action as the probe moves up and down to contact
the part's surface. DCC TTP scans are driven by PC-DMIS and the CMM
controller. This provides an intelligent, self-adapting algorithm that can calculate

surface normal vectors for accurate probe compensation.

About Continuous-Contact Scans
DCC continuous-contact scans are scans that are done with an analog probe
head. The probe for this type of scan remains in continuous contact with the

part's surface. PC-DMIS sends the scanning parameters to the controller. The
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controller scans the part and then informs PC-DMIS of the scan points based on
the chosen parameters. Continuous-contact scans generally result in large

amounts of point data being generated relatively quickly.

Available Scan Types
The different scanning approaches are useful in digitizing profiles on your part's

surfaces.

Example of a surface plot of a patch scan

To scan your part's features and surfaces, PC-DMIS provides you with these

scans types: Basic Scans, Advanced Scans, and Manual Scans.

The main topics in this chapter discuss the options available from the Insert |

Scan submenu:

e 4-Axis Scanning

e Performing Advanced Scans

e Creating Quick Scans

e Performing Basic Scans

e Performing Scans Manually

For details on the scan options, see the "Scanning Your Part" chapter in the PC-
DMIS Core documentation.
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4-Axis Scanning

Auto Feature scanning strategies and legacy scans have an additional check box
called 4-axis scanning.
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Circle Auto Feature dialog box with 4-axis scanning option for Adaptive Circle Scan
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Linear Open Scan
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Linear Open Scan dialog box with 4-axis scanning option

This function is available in PC-DMIS Offline mode. If you are online, you must

meet these conditions to use this function:

« You must use an analog probe or the HP-O laser probe.

e You must use an I++ client machine interface connected to Technology

Server version 1.5, and a CMM with the Leitz B5 controller.

« You must have a rotary table enabled.

The main purpose of this capability is for defined scans. You can use the 4-axis

scanning option for Auto Feature Circle with scanning measurement strategy in

undefined mode (CIR).
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To use this option, scan your part or feature in the usual way as with normal
scans. When done, select the 4-axis scanning check box. PC-DMIS performs all

the necessary calculations and moves.

Be aware you must set the density points setting high so your controller has
time to react to changes in the curvature of the scan trajectory. You can also
decrease the speed of the scan to help PC-DMIS stay in contact with the part
throughout the scan process. This is required for rough surfaces as well as bent

surfaces where the scan trajectory contains high curvatures.

The 4-axis scan strategy uses the scan point vectors to calculate the spin of the
rotary table. So, after the software generates the scan trajectory, you should

check the vectors visually in the CAD view. Verify the scan vectors are correctly
oriented, and the changes in the orientation are smooth. Sharp changes could

lead to instability in the controller.

When all the feature vectors are almost vertical (vectors are calculated in the
plane of the rotary table), the software projects the scan trajectory into this
plane. The software uses these new vectors for rotary table angles during

scanning.

The purpose of this special case, for example, is when you scan a circle located
at the top of a vertically-oriented cylindrical part. In this case, the part spins on

the rotary table and the probe stays in one position while performing the scan.

Performing Advanced Scans

Advanced scans are DCC stitch-type scans done by a touch trigger probe (TTP)
and in some scans, by an analog probe. PC-DMIS and the CMM controller drive
these scans. The DCC scanning procedure uses an intelligent, self-adapting
algorithm that can calculate surface normal vectors for accurate probe

compensation.

These advanced scans utilize a TTP, which allows automatic point-to-point

digitizing of profiles on surfaces. Specify the necessary parameters for the DCC
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scan and select the Measure button. The scanning algorithm in PC-DMIS takes

control of the measurement process.
PC-DMIS supports the following advanced scans:

e Linear Open

e Linear Closed

e Patch

e Perimeter

o Section
e Rotary

e Freeform
e UV
e Grid

e Working with Section Cuts

For information on the options available in the Scan dialog box (the dialog box
that you use to perform these scans), see the "Common Functions of the Scan

Dialog Box" chapter in the PC-DMIS Core documentation.
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Performing a Linear Open Advanced Scan
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Linear Open Scan dialog box

The Insert | Scan | Linear Open method scans the surface along an open-
ended line. This procedure uses the starting and ending point for the line. It also
includes a direction point for the calculation of the cut plane. The probe always

remains within the cut plane while it performs the scan.

There are three different types of LINEAROPEN direction techniques, as

explained in the "Direction Techniques" area.
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A Sample Linear Open Scan

To Create a Linear Open Scan

1.
2.

3.
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Ensure that you have enabled a TTP or an analog probe.
Place PC-DMIS into DCC mode.

Select Insert | Scan | Linear Open to open the Linear Open Scan dialog

box.

If you want to use a custom name, type the name of the scan in the ID

box.
Select the appropriate LINEAROPEN type from the Direction 1 Tech list.

Depending on your type of LINEAROPEN scan, type the appropriate
increment and angle values into the Max Incr, Min Incr, Max Angle, and

Min Angle boxes.

If you want your scan to traverse some of the surfaces between the start
and end points but not all the surfaces, use the Select check box and

select those surfaces. For information, see "Graphics Tab".

Add the 1 point (starting point), the D point (direction to scan), and the 2
point (ending point) to the scan by following an appropriate procedure as

discussed in "Boundary Points area".

If you want to scan all the surfaces between the start and end points, you
no longer need to select all those surfaces. You can have PC-DMIS

automatically scan across all those surfaces like this:

a. After you've selected the 1, D, and 2 points, access the Advanced

section of the Graphics tab.
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b. Mark the Select check box. Then click Deselect All to deselect any
selected surfaces. When you select the Generate button later in
this procedure, PC-DMIS automatically generates the scan across all

surfaces between the start and end points.

10.Select the appropriate type of hits to take from the Hit Type list in the Hit

Controls area.

11.Make any needed changes to the vectors in the Initial Vectors area. To
do this, double-click on the vector, make any changes in the Edit Scan
Item dialog box, and then click OK to return to the Linear Open Scan

dialog box.

12.Select the appropriate nominals mode from the Nominals list in the

Nominals Method area.

13.In the Tolerance box in the Nominals Method arega, type a tolerance

value that at least compensates for the probe's radius.

14.Select the appropriate execution mode from the Execute list in the Exec

Control area.

15.1f you are using a thin part, type the part's thickness in the Thickness box
in the Graphics tab.

16.1f needed, select any of the check boxes from the areas on the Execution
tab.

17.1f you are using an analog probe, consider using the Control Points tab to

optimally run your scan.

18.Click the Generate button in the Theoretical Path area on the Path
Definition tab to generate a preview of the scan on the CAD model in the
Graphic Display window. When you generate the scan, PC-DMIS starts the
scan at the start point and follows the chosen direction until it reaches the

end point.

19.1f you want to delete individual points, select them one at a time from the

Theoretical Path area, and press the Delete key.
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20.If desired, use the Spline Path area on the same tab to fit the theoretical

path to a spline path.
21.Make additional modifications to your scan as needed.

22.Click the Create button. PC-DMIS inserts the scan into the Edit window.

To Use the Quick Scan Feature to Create a Linear Open Scan
You can use Quick Scan functionality to create a Linear Open scan in Curve
mode or Surface mode from a polyline or surface. For details, see "Creating

Quick Scans".

To Create a Linear Open Scan in Curve Mode
If your CAD has curves or polylines, you can create a Linear Open scan in Curve
mode by selecting the Curve Mode icon on the Graphic Modes toolbar (View |

Toolbars | Graphic Modes).

When you click to define point 1 on a curve, the curve gets selected. To select
multiple curves, press Ctrl and then click on each curve or polyline. The selected
curve or polyline will be deselected if you press Ctrl and then click on that curve

or polyline again.

The order of selection is important. The scan is generated on the curves or
polylines in the order that they are selected. PC-DMIS locates the nearest end of
the next polyline from the end point of the scan on the first polyline. This end

becomes the starting end of the scan on the next polyline.

Pick 1, D, and 2 points, or just 1 and D points, on the selected curve or polyline.

PC-DMIS generates the scan.

There must be a surface behind the polyline or curve to generate the scan.

You can use the edge distance to specify the distance that you want skip from

the end of the polyline.

o Ifyou select the Jump Hole check box on the Path Definition tab, the

probe will lift between the scan on each polyline.
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o Ifyou clear the Jump Hole check box, the PC-DMIS will scan in a straight
line between the end point of the first polyline to the start point of the

next polyline.

The scan start point of the first polyline is the point where you click and create a
gesture. If this point is closer than the edge distance that is specified in the scan

dialog box, the scan starts from the edge distance away from the end point.

To define the scan on another curve, select the Deselect All button on the
Graphics tab in the Linear Open Scan dialog box (Insert | Scan | Linear
Open).

To Create a Linear Open Scan on a 3D Wireframe CAD Model

To perform a Linear Open scan on a wireframe model, you should generally use
a 3D wireframe CAD file. You need the 3D wires to define the shape of the
feature you want to scan, as well as its "depth" (3D aspect). This type of scan

follows the same procedure as above.

To Create a Linear Open Scan on a 2D Wireframe CAD Model
If you absolutely must perform a Linear Open scan on a 2D wireframe file, you

can do so with some extra work.

1. Import the 2D CAD file. The CAD origin needs to be on the CAD some

place and not off in body coordinates (this makes things easier).

2. Select Insert | Feature | Construct | Line. The Construct Line dialog

box appears.

3. Choose Alignment. This constructs a line at the CAD origin and normal to
the surface of the 2D CAD data.

4. Open the Edit window. If you are using millimeters for your units of
measurement, change the length of the line from 1 (the default) to
something longer, such as 5 or 10. For measurement routines that use

inches, ignore this step.

5. Export the measurement routine (the features only) to either an IGES or

DXF file type. Store the exported file to a directory of your choice.
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6. Return to your measurement routine. Delete the alignment line that you

created.

7. Import the file that you just exported back into the same measurement
routine. When PC-DMIS prompts, click Merge to merge the CAD wire into
your Graphic Display window. Your CAD model should now have a CAD

wire normal to the rest of the other CAD wires.
8. Open the Linear Open Scan dialog box.
9. Click on the Graphics tab and then select the Select check box.

10.Click each wire that defines the feature to be scanned. Select them in the
order that they will be scanned, starting with the wire where the scan will

start.
11.Select the Depth check box.
12.Click on the imported wire that is normal to all the other wires.

13.Clear the Select check box. You can now select your 1, D, and 2 boundary
points on the theoretical surface defined by the wires that define the

surface's shape and the wire defining the depth.

14.1f PC-DMIS is in Online mode, select the Measure check box. Select
FindNoms from the Nominals Method area. In the Tolerance box, select

a good tolerance value.

15.Click Create. PC-DMIS inserts the scan. If it is in Online mode, it begins the

scan and finds the nominals.
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Performing a Linear Closed Advanced Scan

Linear Closed Scan
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Linear Closed Scan dialog box

The Insert | Scan | Linear Closed method scans the surface beginning at the
designated STARTING point and completes the scan at the same point. This type
of scan is a closed scan because it returns to its initial starting point. This is

useful for scanning circular features or slots.

This procedure requires that the starting point location and direction point be

defined. You supply the incremental value for taking hits.

PC-DMIS scans the surface as defined below.
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A Sample Linear Closed Scan with Scan Points Inside a Hole

To Create a Linear Closed Scan

1. Ensure that you have a TTP or an analog probe enabled.
2. Place PC-DMIS into DCC mode.

3. Select Insert | Scan | Linear Closed from the submenu. The Linear

Closed Scan dialog box appears.

4. Type the name of the scan in the ID box if you want to use a custom

name.

5. Select the appropriate LINEARCLOSE type from the Direction 1 Tech list.
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6. Depending on your type of LINEARCLOSE scan, type the appropriate
increment and angle values into the Max Incr, Min Incr, Max Angle, and

Min Angle boxes.

7. If your scan traverses multiple surfaces, consider selecting surfaces by

using the Select check box as discussed in the "Graphics Tab" topic.

8. Add the 1 point (starting point) and the D point (direction to scan in) by
following an appropriate procedure as discussed in the "Boundary Points

area" topic.

9. Select the appropriate type of hits to take from the Hit Type list in the Hit

Controls area.

10.Make any needed changes to the vectors in the Initial Vectors area. To
do this, double-click on the vector, make any changes to the Edit Scan
Item dialog box, and then click OK to return to the Linear Closed Scan

dialog box.

11.Select the appropriate nominals mode from the Nominals list in the

Nominals Method area.

12.In the Tolerance box in the Nominals Method arega, type a tolerance

value that at least compensates for the probe's radius.

13.Select the appropriate execution mode from the Execute list in the Exec

Controls area.

14.1f you are using a thin part, type the part's thickness in the Thickness box
on the Graphics tab.

15.1f needed, select any of the check boxes from the areas on the Execution
tab.

16.1f you are using an analog probe, consider using the Control Points tab to

run your scan optimally.

17.Click the Generate button in the Theoretical Path area on the Path
Definitions tab to generate a preview of the scan on the CAD model in

the Graphic Display window. When you generate the scan, PC-DMIS starts
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the scan at the start point, and follows the chosen direction around the

feature until it returns to the start point.

18.1f needed, you can delete individual points. To do this, select them one at

a time from the Theoretical Path area and press the Delete key.

19.If desired, use the Spline Path area in the same tab to fit the theoretical

path to a spline path.
20.Make additional modifications to your scan as needed.

21.Click the Create button. PC-DMIS inserts the scan into the Edit window.

To Create a Linear Closed Scan on a 3D Wireframe CAD Model

To perform a Linear Closed scan on a wireframe model, you should generally
use a 3D wireframe CAD file. You need the 3D wires to define the shape of the
feature you want to scan, as well as its "depth" (3D aspect). This type of scan

follows the same procedure as above.

To Create a Linear Closed Scan on a 2D Wireframe CAD Model
If you absolutely must perform a Linear Closed scan on a 2D wireframe file, you

can do so with some extra work.

1. Import the 2D CAD file. The CAD origin needs to be on the CAD some

place and not off in body coordinates (this just makes things easier).

2. Select Insert | Feature | Construct | Line. The Construct Line dialog

box appears.

3. Choose Alignment. This will construct a line at the CAD origin and normal
to the surface of the 2D CAD data.

4. Access the Edit window and, if using millimeters for your units of
measurement, change the length of the line from 1 (the default) to
something longer, such as 5 or 10. For measurement routines that use

inches, ignore this step.

5. Export the measurement routine (the features only) to either an IGES or

DXF file type. Store the exported file to a directory of your choice.
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6. Return to your measurement routine. Delete the alignment line that you

created.

7. Import the file that you just exported back into the same measurement
routine. When prompted, click Merge to merge the CAD wire into your
Graphic Display window. Your CAD model should now have a CAD wire

normal to the rest of the other CAD wires.
8. Access the Linear Open Closed dialog box.
9. Click on the Graphics tab and then select the Select check box.

10.Click each wire that defines the feature to be scanned. Select them in the
order that they will be scanned, starting with the wire where the scan will

start.
11.Select the Depth check box.
12.Click on the imported wire that is normal to all the other wires.

13.Clear the Select check box. You can now select your 1 (start point) and D
(direction) on the theoretical surface defined by the wires that define the

surface's shape and the wire defining the depth.

14.1f PC-DMIS is in Online mode, select the Measure check box. Select
FindNoms from the Nominals Method area. In the Tolerance box, select

a good tolerance value.

15.Click Create. PC-DMIS inserts the scan. If it is in Online mode, it begins the

scan and finds the nominals.
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Performing a Patch Advanced Scan
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Patch Scan dialog box

The Patch scan is like a series of Linear Open scans that are done parallel to

each other.

The Insert | Scan | Patch method scans the surface according to the selected
techniques in the Direction 1 Tech area and Direction 2 Tech area.

o The probe will always remain within the cut plane while doing the scan.

o The Direction 1 technique indicates the direction between the first and

second boundary points.
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o The Direction 2 technique indicates the direction between the second and

third boundary points.

o PC-DMIS will scan the part on the surface indicated in the Direction 1
Tech area. When it encounters the second boundary point, PC-DMIS will
automatically move to the next row as indicated in the Direction 2 Tech

area.

3 «—— R

A - Direction 1 technique
B - Direction 2 technique

A Sample Patch Scan

To Create a Patch Scan

1. Ensure that you have a TTP or an analog probe enabled.
2. Place PC-DMIS into DCC mode.

3. Select Insert | Scan | Patch from the submenu. The Patch Scan dialog

box appears.

4. If you want to use a custom name, type the name of the scan in the ID

box.
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. Select the appropriate PATCH type for the first direction from the

Direction 1 Tech list. Depending on the technique selected, type the
appropriate increment and angle values into the Max Incr, Min Incr, Max

Angle, and Min Angle boxes.

If you select the technique BODY for the first direction, you must also select
it for the second direction.

385

. Select the appropriate PATCH type for the second direction from the

Direction 2 Tech list. Depending on the technique selected, type the
appropriate increment and values into the available Max Incr, Min Incr,

Max Angle, and Min Angle boxes.

. If your scan crosses multiple surfaces, consider selecting surfaces by using

the Select check box as discussed in the "Graphics Tab" topic.

. Add the 1 point (starting point), the D point (the direction to begin

scanning), the 2 point (the end point of the first line), the 3 point (to
generate a minimum area), and, if desired, the 4 point (to form a square
or rectangular area). This selects an area that you wish to scan. Pick these
points by following an appropriate procedure as discussed in the

"Boundary Points area" topic.

. Make any needed changes to the vectors in the Initial Vectors area. To

do this, double-click on the vector, make any changes to the Edit Scan

Item dialog box, and then click OK to return to the Path Scan dialog box.

10.Select the appropriate nominals mode from the Nominals list in the

Nominals Method area.

11.In the Tolerance box in the Nominals Method arega, type a tolerance

value that at least compensates for the probe's radius.

12.Select the appropriate execution mode from the Execute list in the Exec

Control area.
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13.If you are using a thin part, type the part's thickness in the Thickness box
on the Graphics tab.

14.1f needed, select any of the check boxes from the areas on the Execution
tab.

15.1f you are using an analog probe, consider using the Control Points tab to

run your scan optimally.

16.Click the Generate button in the Theoretical Path area on the Path
Definitions tab to generate a preview of the scan on the CAD model in
the Graphic Display window. When you generate the scan, PC-DMIS will
start the scan at the start point and will follow the chosen direction until it
reaches the boundary point. The scan then moves back and forth
scanning in rows along the chosen area, scanning in rows at the specified

increment value until it finishes the process.

17.1f needed, you can delete individual points. To do this, select them one at

a time from the Theoretical Path area and press the Delete key.
18.Make additional modifications to your scan as needed.

19.Click the Create button. PC-DMIS inserts the scan into the Edit window.
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Performing a Perimeter Advanced Scan
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Perimeter Scan dialog box

The Insert | Scan | Perimeter scan differs from other linear scans in that they
are created entirely from CAD data before execution. This type of scan is
available only when CAD surface data is available. It allows PC-DMIS to know

exactly where it is going before it begins (with a small amount of error).
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A Sample Exterior Perimeter Scan

Two Types of Perimeter Scans

Two types of perimeter scans are available:

o An exterior scan follows the outside of the selected surface boundary or
boundaries. An exterior scan can traverse across multiple surface

boundaries to create a single scan.

o Aninterior scan follows a boundary curve inside a given surface. These
types of curves usually define features such as holes, slots, or studs.
Unlike the exterior scan, an interior scan is limited to the interior of a

single surface.
The figures below (Scan 17 and Scan 2) illustrate both types of perimeter scans.

o InScan 1, four surfaces have been selected. Each surface borders another,
but the outside of each surface makes up the composite boundary
(indicated by the solid outer line). The offset distance is the amount that
the scan will be offset from the composite boundary (indicated by the

broken line).

Scan 1
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A - Surface 1
B - Surface 2
C - Surface 3
D - Surface 4

e InScan 2, the boundary of a hole creates the path for an interior

cHe)
S
: Q

Scan 2

perimeter scan.

O O O

The procedure for creating an exterior or interior scan is the same and is

outlined below.
To create a perimeter scan:
1. Access the Perimeter Scan dialog box (Insert | Scan | Perimeter).

2. If you want to use a custom name, type the name of the scan in the ID
box.

3. Forinterior perimeter scans, select the Inner Bound check box on the
Execution tab.

4. Select the surface(s) to use to create the boundary. If you select multiple
surfaces, you should select the surfaces in the same order that they are to

be traversed by the scan. To select the necessary surface(s):
« Verify that the Select check box is selected on the Graphics tab.

o Click, in turn, the surfaces that you want to use in the scan. Each
surface highlights as you select it.

« After you select the desired surfaces, clear the Select check box.
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5. Click on the surface near the boundary where the scan is to begin. This is

the start point.

6. Click on the same surface a second time in the direction that the scan will

execute. This is the direction point.

7. If desired, click on the point where the scan is to end. This point is
optional. If you do not provide an End Point, the scan will end at its start

point.

PC-DMIS automatically provides an end point. If this end point won't be
used, delete it. To delete it, highlight the number (the default is 2) in the Boundary
Points list and click the Delete button.

8. Type the appropriate values into the Scan Construction area. These

include the following:
o Increment box
o CAD Tol box
« Offset box
o Offset Tol (+/-) box

9. Select the Calculate Boundary button. This button calculates the
boundary from which PC-DMIS will create the scan. The orange dots on

the boundary indicate where the hits are taken on the perimeter scan.

The boundary calculation should be a relatively quick process.

If the boundary does not look correct, click the Delete button. This will delete the
boundary and allow another to be created.

If the boundary appears incorrect, it usually means that the CAD tolerance needs to be
increased.

After changing the CAD tolerance, click the Calculate Boundary button to recalculate
the boundary.
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Verify that the boundary is correct before calculating a perimeter scan because it takes
much longer to calculate the scan path than it does to recalculate the boundary.

10.Verify that the Offset value is correct.

11.Click the Generate button in the Theoretical Path area on the Path
Definition tab. PC-DMIS will then calculate the theoretical values that will
be used to execute the scan. This process involves a very time intensive
algorithm. Depending on the complexity of the selected surfaces and the
amount of points that are being calculated, it may take a while to compute
the scan path. (A five minute wait is not uncommon.) If the scan does not
appear correct, click the Undo button to delete the proposed scan path.

As needed, alter the Offset Tolerance value and recalculate the scan.

12.1f needed, you can delete individual points. To do this, select them one at

a time from the Theoretical Path area and press the Delete key.

13.Click the Create button to create the perimeter scans and store it in the
Edit window. It will be executed like any other scan. If you have the PC-
DMIS AutoWrist method enabled but don't have any calibrated tips, PC-
DMIS will display a message informing you when it adds new probe tips
that need calibration. In all other cases PC-DMIS will ask you whether it
should use the closest calibrated tip to the needed tip angle or add in a

new non-calibrated tip at the needed angle.

Note on Hole Avoidance

Be aware that Defined mode in the Exec Controls area on the Execution tab
does not support hole avoidance with Perimeter scans. Ensure that there aren't
any holes in your scan's pathway with this execution mode. If there are, either

adjust your path or switch to the Normal execution mode.
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Performing a Section Advanced Scan
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Section Scan dialog box

The Insert | Scan | Section scan is very similar to the Linear Open scan. It scans

the surface along a line on the part. This type of scan is available only when CAD
surface data is available. With CAD surface data, PC-DMIS will detect a Start Point
and End Point at the section. Section scans use the starting and ending point for
the line, and also include a direction point. The probe will always remain within

the cut plane while doing the scan.

There are three types of section scan direction techniques.
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Detect and Skip Holes
Section scans have the ability to detect holes and then skip them while scanning
along a part. This type of scan enables you to select "section lines" drawn on the

screen by the CAD engineer and then continue the scan.

Multiple Scans Along a Fixed Axis
One advantage to using a section scan is the ability to do multiple scans along a

fixed axis.

Suppose you want to scan a line along the Y axis at a certain increment along the
X axis. Therefore:

At X = 5.0, you want to scan your first line.
At X = 5.5, you want to scan your second line.
At X = 6.0, you would scan your third line.

You could do this with several linear open scans, but you can accomplish these

types of incremental scans with the section scan.

To do this, you would set up the section scan with the X axis as the section axis
and 0.5 as the section increment. You should also set additional parameters (see

"Performing a Linear Open Advanced Scan"). After the scan is measured, PC-

DMIS will re-display the Section Scan dialog box with all of the boundary points

shifted to the next section by the increment you specified.

Sample Section Scans
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To Create a Section Scan

1.

2.

Ensure that you have a TTP or an analog probe enabled.
Place PC-DMIS into DCC mode.

Select Insert | Scan | Section from the submenu. The Section Scan

dialog box appears.

If you want to use a custom name, type the name of the scan in the ID

box.

Select the appropriate SECTION type for the first direction from the
Direction 1 Tech list. Depending on the technique selected, type the
appropriate increment and angle values into the Max Incr, Min Incr, Max

Angle, and Min Angle boxes.

If your scan traverses multiple surfaces, consider selecting surfaces by

using the Select check box as discussed in the "Graphics Tab" topic.

Add the 1 point (starting point, the D point (direction to scan) and the 2
point (ending point) for the section scan. This will select a line that you
wish to scan. Pick these points by following an appropriate procedure as

discussed in the "Boundary Points area" topic.

Select the Cut CAD button. This cuts the scan up into subsections, and
shows, the locations that PC-DMIS will skip because of obstructions (such
as holes) along the surface. You can click the Show Bnd button to show

the boundary points again.
In the Section Location area, do the following:

« From the Axis list, select the axis along which subsequent section

scans will increment.

o Type the location value for that axis that you want set for all the

boundary points.

o Type theincrement value in the Increment box. This is the amount
that PC-DMIS will shift the scan after you click the Create button.
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10.Select the appropriate type of hits to take from the Hit Type list in the Hit

Controls area.

11.Make any needed changes to the vectors in the Initial Vectors area. To
do this, double-click on the vector, make any changes to the Edit Scan
Item dialog box, and then click OK to return to the Section Scan dialog

box.

12.Select the appropriate nominals mode from the Nominals list in the

Nominals Method area.

13.In the Tolerance box in the Nominals Method arega, type a tolerance

value that at least compensates for the probe's radius.

14.Select the appropriate execution mode from the Execute list in the Exec

Control area.

15.1f you are using a thin part, type the part's thickness in the Thickness box
on the Graphics tab.

16.1f needed, select any of the check boxes from the areas on the Execution
tab.

17.1f using an analog probe, consider using the Control Points tab to run

your scan optimally.

18.Click the Generate button in the Theoretical Path area on the Path
Definitions tab to generate a preview of the scan on the CAD model in
the Graphic Display window. When you generate the section scan, PC-
DMIS will start the scan at the start point and follow the chosen direction,

skipping over holes, until it reaches the boundary point.

19.1f needed, you can delete individual points. To do this, select them one at

a time from the Theoretical Path area and press the Delete key.

20.If desired, use the Spline Path area in the same tab to fit the theoretical

path to a spline path.
21.Make additional modifications to your scan as needed.

22.Click the Create button. PC-DMIS inserts the scan into the Edit window.
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23.After the scan is created, PC-DMIS then shifts the boundary points along
the selected axis by the specified increment. It displays the new
boundaries it in the Graphic Display window. It lets you use the Section

Scan dialog box again to create another section scan.

Performing a Rotary Advanced Scan
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Rotary Scan dialog box

The Insert | Scan | Rotary scan method scans the surface around a given point

at a specified radius from that point. The radius will be maintained regardless of
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surface changes. This procedure uses the starting and ending point for the arc of
the measurement. It also includes a direction point to define the direction from

start to end.

A Sample Rotary Scan Around a Cone

For more details on the Rotary Scan dialog box, see "Common Functions of the

Scan Dialog Box" in the PC-DMIS Core documentation.

To Create a Rotary Scan

1. Ensure that you have a TTP or an analog probe enabled.
2. Place PC-DMIS into DCC mode.
3. Select Insert | Scan | Rotary to open the Rotary Scan dialog box.

4. If you want to use a custom name, type the name of the scan in the ID

box.

5. Determine the center point for the rotary scan. You can do this in one of

two ways:
o Select the Select Center check box, then click a point on the part.

e Manually type the circle's center location into the XYZ and IJK

boxes.

6. Type aradius value for the rotary scan in the R box. Once you type a
radius, PC-DMIS draws the location of the scan on the part model in the

Graphic Display window.
7. Verify that the scan's XYZ center and IJK information is correct.

8. Deselect the Select Center check box.
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9. Select the appropriate technique from the Direction 1 Tech list.
Depending on the technique selected, type the appropriate increment and
angle values into the Max Incr, Min Incr, Max Angle, and Min Angle

boxes.

10.If your scan traverses multiple surfaces, consider selecting surfaces by

using the Select check box as discussed in the "Graphics Tab" topic.

11.Add the 1 point (starting point), the D point (direction to scan), and the 2
point (ending point) for the rotary scan. This will select a curve to scan. If
you wish to scan the entire circumference, delete the 2 point. Pick these
boundary points by following an appropriate procedure as discussed in

the "Boundary Points area" topic.

12.Select the appropriate type of hits to take from the Hit Type list in the Hit

Controls area.

13.Make any needed changes to the vectors in the Initial Vectors areas. To
do this, double-click on the vector, make any changes to the Edit Scan
Item dialog box, and then click OK to return to the Rotary Scan dialog

box.

14.Select the appropriate nominals mode from the Nominals list in the

Nominals Method area.

15.1n the Tolerance box in the Nominals Method area, type a tolerance

value that at least compensates for the probe's radius.

16.Select the appropriate execution mode from the Execute list in the Exec

Control area.

17.1f you are using a thin part, type the part's thickness in the Thickness box
on the Graphics tab.

18.1f needed, select any of the check boxes from the areas on the Execution
tab.

19.1f using an analog probe, consider using the Control Points tab to run

your scan optimally.
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20.Click the Generate button in the Theoretical Path area on the Path
Definitions tab to generate a preview of the scan on the CAD model in
the Graphic Display window. When you generate the scan, PC-DMIS starts
the scan at the start point and follows the chosen direction until it reaches

the boundary point.

21.1f needed, you can delete individual points. To do this, select them one at

a time from the Theoretical Path area and press the Delete key.
22.Make additional modifications to your scan as needed.

23.Click the Create button. PC-DMIS inserts the scan into the Edit window.

Performing a Freeform Advanced Scan
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Freeform Scan dialog box
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The Freeform Scan dialog box enables you to create any path on a surface. The
scan will follow that path. This path is completely up to you: it can be curved or

straight and have many or few hits.

Example of a freeform scan before spline path:

Freeform scan before spline path

Example of a freeform scan after spline path:

Freeform scan after spline path

To Create a Freeform Scan
1. Click Advanced to display the tabs at the bottom of the dialog box.

2. Select items as desired on the Execution and Graphics tabs.
3. Select the Path Definition tab.

4. Define the theoretical path. Add hits to the Theoretical Path box. To do
this, click on the surface of the part in the Graphic Display window. With
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each click, an orange point appears on the part drawing. Once you have
five or more points, the Calculate button in the Spline Path area

becomes enabled.

. If needed, you can delete individual points. To do this, select them one at

a time from the Theoretical Path area and press the Delete key.

. If desired, select items in the Spline Path area, and then click Calculate.

This creates a spline curve along the theoretical points you've defined and
then recalculates the points in the theoretical path area to produce a

smoother path for the probe to follow.

. Click Create to generate the scan. If you have the PC-DMIS AutoWrist

method enabled but don't have any calibrated tips, PC-DMIS will display a
message informing you when it adds new probe tips that need calibration.
In all other cases, PC-DMIS asks you whether it should use the closest
calibrated tip to the needed tip angle or add in a new non-calibrated tip at

the needed angle.
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Performing a UV Advanced Scan
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UV Scan dialog box

The Insert | Scan | UV scan enables you to easily scan rows of points on any

surface of a known CAD model (similar to the Patch scan). This scan doesn't

require a lot of setup because it uses the UV space as defined by the CAD model.

Example UV scan with each hit labeled

When PC-DMIS sets up the UV scan using this dialog box, it gets each of the
points from the CAD and uses the nominal data for each point.
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To Create a UV Scan
1. Enable a TTP probe.

2. Place your CAD model in Solid mode.
3. Place PC-DMIS into DCC mode.
4. Access the UV Scan dialog box (Insert | Scan | UV).

5. Type the name of the scan in the ID box if you want to use a custom

name.
6. On the Graphics tab, click the Select check box.

7. Click the surface to scan. PC-DMIS highlights the selected surface. PC-
DMIS displays a U and V on the CAD model, which indicate the direction of

each axis.

UV axes arrows on a CAD surface

8. On the Graphics tab, clear the Select check box.
9. Select the Start CAD Click check box in the UV Scan Settings area.

10.Click once on the selected surface to set the scan's start point. Where you
click on the surface also indicates where the UV scan starts. This defines

the first corner for the rectangular area for the scan.

The UV scan now supports scanning of multiple surfaces. To scan multiple
surfaces, click on the surfaces to be scanned in the order you want them scanned. PC-
DMIS displays a number indicating the surface number and the U and V direction
arrows. During execution, PC-DMIS executes the UV scan on the first surface, then the
second surface, and so on.

11.Select the End CAD Click check box in the UV Scan Settings area.
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12.Click again on the selected surface to set the scan's end point. Again, PC-
DMIS displays a U and V on the CAD model. This defines the second

rectangular area for the scan.

PC-DMIS automatically determines the start and end positions along both
the U and V axes based on the points you clicked. You can change the scan direction
by switching the Start and End values in the U and V rows. UV space uses numbers
between 0.0 and 1.0 to represent the entire surface. So in most cases, 0.0, 0.0 is the
opposite diagonal corner from 1.0, 1.0. Trimmed surfaces, however, may start with a
value greater than 0.0 and end with one less than 1.0 in both the U and V directions.

13.Select the appropriate type of hits to take from the Hit Type list in the Hit

Controls area. You can select either Vector or Surface.
14.Modify any other options as needed.

15.Select the Generate button in the Theoretical Path area on the Path
Definition tab to generate a preview of the scan on the CAD model in the
Graphic Display window. PC-DMIS draws on the CAD model where the
points should be taken. Notice that the UV scan automatically skips any

impeding holes along the surface.

16.1f needed, you can delete individual points. To do this, select them one at

a time from the Theoretical Path area and press the Delete key.
17.Make additional modifications to your scan as needed.

18.Click the Create button. PC-DMIS inserts the scan into the Edit window
and draws the route the probe will take on the surface of the model in the

Graphic Display window.

404




PC-DMIS 2020 R2 CMM Manual

Performing a Grid Advanced Scan
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Grid Scan dialog box

The Grid scan, similar to the UV scan, enables you create a grid of points within a
visible rectangle and then project those points down on top of any selected
surfaces. UV and Grid scans are similar in the way they construct and space
points within a selected area. However, UV scans use the UV space as defined by
the CAD model. You can use the Grid scan to create a grid in the current CAD

orientation and project the points onto the CAD surface.

Consider these two figures:
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Figure 1 - UV Scan on 2D Rotated Part

Figure 2 - Grid Scan on 2D Rotated Part

Figure 1 shows a UV scan on the top surface of a 2D rotated sample block. Figure
2 shows the same block with a Grid scan. Notice how the UV axes in figure 1 are
in line with the XY axes of the selected surface. The Grid scan, on the other hand,
does not do this; instead, the points remain aligned with the rectangle view.
When created, the Grid scan creates the points where they fall on the selected

surfaces, regardless of the part orientation.

To Create a Grid Scan
1. Enable a TTP probe.
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Place your CAD model in Solid mode.
Place PC-DMIS in DCC mode.

Access the Grid Scan dialog box (Insert | Scan | Grid).

. Type the name of the scan in the ID box if you want to use a custom

name.

. Click and drag a rectangle on the screen over the surface or surfaces you

want to include in your scan. This rectangle defines the boundary of the

grid, which will be projected onto the CAD surface(s).

Example rectangle taking in several surfaces

. On the Graphics tab, select the Select check box.

. Click the surface or surfaces you will scan. PC-DMIS highlights the selected

surfaces as you select them.

An example selected surface, highlighted in red

9. Select the appropriate type of hits to take from the Hit Type list in the Hit

Controls area. You can select either Vector or Surface.
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10.In the Grid Scan Settings area, define how many hits in the A and B

directions will get spaced and dropped onto the selected surface(s).

11.Modify any other options as needed. Only MASTER can be selected from

the Nominals list.

12.Select the Generate button in the Theoretical Path area on the Path
Definitions tab to generate a preview of the scan on the CAD model in
the Graphic Display window. PC-DMIS will draw points on the CAD model.
It will not draw points on any surface you did not select, even if the

boundary of the rectangle includes other surfaces.

y)

Example showing generated points. Notice that the points only appear on the
selected surface (red), even though several other surfaces (blue) are bounded
by the rectangle.

13.1f needed, you can delete individual points. To do this, select them one at
a time from the Theoretical Path area and press the Delete key.

14.1f needed, make any modifications to your scan.

15.Click the Create button. PC-DMIS inserts the scan into the Edit window
and draws the route the probe will take on the surface of the model in the

Graphic Display window.

Working with Section Cuts

The Insert | Scan | Section Cut menu item displays the Section Cut dialog box.
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Section Cut dialog box

Use this dialog box to specify a cut plane that intersects with the CAD model.
Along the intersection line, you can define a start and end point between which

points are created. From these points, you can choose to create vector point

features or a Linear Open scan.

This process does not visually cut the CAD model in any way like the clipping
plane functionality does; instead, it acts as a tool to help you create Auto VVector Points or a
Linear Open scan along the intersection line of the cut plane and the CAD model.

Description of the Section Cut Dialog Box

Section Cut ) =
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Section Cut dialog box

409




PC-DMIS CMM

For detailed information about creating a section cut, see "Creating a Section Cut".

ltem

Description

Select plane point

option

* Select plane point

Select a point on the CAD model. This becomes the

cut plane point.

Limits area

Lirmits

(" Gelect start pont

Start arc length: [ 4. 704757650

% Saluet and pont

Arc length: | 25.83354180

Resverse Diraction

Specify the start and end points along the
intersection. You can select the points in the
Graphic Display window, or specify an arc length to

precisely position the start and end point.

Select start point - Select the start point of the
section cut by selecting the start point in the
Graphic Display window. Select the point on the
black intersection line. A red point appears on the

screen to indicate the location of the start point.

Start arc length - Use this box to precisely position
the start point with respect to the cut plane point.
Type the arc length between the projection of the
cut plane point onto the section cut and the start

point. You can also define a negative number.

Select end point - Specify the end point on the
section cut by selecting the end point in the
Graphic Display window. Select the point on the
black intersection line. A magenta point appears on

the screen to indicate the location of the end point.

Arc length - Use this box to precisely position the

end point. The value you type is the arc length
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between the start and end points. You can also

define a negative number.

Reverse Direction - Click this button to swap the
direction that the arc lengths are measured from

the plane point.

Point Density area

Poanit Density

* Humber of points: | 10

™ Point spacng:
Ais SpACNG!

3

Use this area to control the point spacing and
number of points computed between the start and

end points.

Minimum Spacing - This option uses a minimum
number of points based on the curvature of the
surfaces along the section cut. If the surfaces are
flat, then only two points are created at the start
and end points. If the surfaces are curved, then
more points are created. The number of points
created on curved surfaces depends on the value
set in the tessellation multiplier defined in the
OpenGL Options dialog box. See "Changing

OpenGL Options" in the "Setting Your Preferences
chapter of the PC-DMIS Core documentation.

Number of points - Type the number of points
that you want to create. PC-DMIS evenly distributes

the points between the start and end points.

Point spacing - Specify the arc length between

each point.

Axis spacing - This option limits the creation of the
points along only the selected axis. Once you select
this option, the X axis, Y axis, and Z axis options

are enabled. Use the box next to this option to




PC-DMIS CMM

define the spacing between points along that
selected axis. For example, if you selected the X
axis, then the points are spaced along the X axis

according to the value you specified.

Point Selection area

Poanl Selacbion
I~ Brag to edge!

-

Use this area to specify the snap options for the

plane, start, and end points.

Snap to edge - This check box determines whether
or not PC-DMIS snaps the point to the nearest

surface edge or surface boundary.

Snap to grid - This check box determines whether
or not PC-DMIS snaps the point to the nearest grid
intersection. You can use the snap to grid
functionality even when the 3D grid is not showing.
To enable the 3D Grid, see "Setting up the Screen
View" in the "Editing the CAD Display" chapter in
the PC-DMIS Core documentation.

If you select both Snap to edge and Snap to grid,
PC-DMIS snaps the point to the nearest grid line

that intersects a surface edge or boundary.

Plane Vector

Selection area

Flane Vector Sgecton

¥ ands

™ F anis

C Other _ Select

Use this area to specify the cut plane normal

vector.

X axis - Sets the cut plane normal to the X axis
vector (1,0,0).

Y axis - Sets the cut plane normal to the Y axis
vector (0,1,0).

Z axis - Sets the cut plane normal to the Z axis
vector (0,0,1).
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Edge - Sets the cut plane normal to the nearest
surface boundary tangent vector. Whenever you
select the plane point, the plane normal is updated

to the nearest surface boundary tangent vector.

Other - Defines the cut plane normal values
manually. Once selected, you can type the IJK
values in the Plane Vector area. Or, you can click
the Select button to select a feature on the CAD

model to use as the normal vector.

Select - Displays the Select Points dialog box,
which you can use to select a feature to use as the
cut plane normal vector. This dialog box is
documented in the "Transforming a CAD Model"
topic in the "Editing the CAD Display" chapter in the
PC-DMIS Core documentation.
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Plane Point area

Plane Poant
¥z [ 60, 33048776
v: [ 3167264565

g1 11.273333 33

This area shows the XYZ values of the plane point.
You can manually modify the values by typing new
values in the X, Y, and Z boxes. If the point you
specify does not lie on a CAD surface, the actual

point that is used is projected onto the CAD model.

When you manually edit these values and then
select the Edge option button from the Plane
Vector Selection arega, the surface boundary edge
vector used for the plane vector is the vector that is
closest to the previous plane vector. In other
words, the edge vector that is most parallel with
the previous plane vector is used as the new plane

vector.
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Plane Vector area

This area shows the |JK values of the plane normal
vector. You can manually modify these values by

typing new values in the |, J, and K boxes.

Start Point area

Siart Point
& % [60.33048630

[

This area displays the XYZ values of the start point.
You can also use this area to define or adjust the
value of the selected axis. The other two axis values

are computed from the intersection line.

End Point area

End Point

T ]

This area displays the XYZ values of the end point.
You can also use this area to define or adjust the
value of the selected axis. The other two axis values

are computed from the intersection line.

Output area

Curtput

¥ Vector points

Use this area to determine the type of feature or
features created from the section cut. PC-DMIS
creates the output feature or features only after

you click the Create button.

Vector points - This option specifies that vector

points should be created.

Scan - This option specifies that a Linear Open scan

should be created from the points.

Flip Vectors button

Once you create a section cut, PC-DMIS identifies
the number of points in the section cut with green
arrows. The Flip Vectors button also becomes
available for selection. This button flips the green
arrows representing the points' vectors, which

causes them to point in the opposite direction.
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Creates the specified feature or features from the
Create button section cut. The type of feature depends on the

option selected in the Output area.

Close button Closes the Section Cut dialog box.

Creating a Section Cut

To create a section cut, you need to define these pieces of information:
e Acutplane
o Astart point on the section cut

e An end point on the section cut

Step 1: Define the Cut Plane
To define the cut plane, specify a point on the plane. You can do this in two

ways:

e You can select the Select plane point option. Then click a point on the
CAD model.

e Inthe Plane Point area, you can manually type the XYZ values.

Once you define the cut plane, PC-DMIS draws a gray arrow that indicates the
plane point and the direction of the cut plane normal vector. In addition, PC-
DMIS draws a polyline (or one or more connected lines) on the CAD model. This
represents the intersection of the plane (called the "cut plane") with the surfaces
in the entire CAD model. Multiple section cuts are drawn as different-colored
polylines to show when very small surface gaps are present. Since you haven't
defined the start and end points yet, the red and magenta dots, which represent
the start and end points respectively, initially appear on the CAD model at the

plane point's location:
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A sample plane point (indicated by the gray arrow) and cut plane (indicated by the
black lines) drawn atop the CAD model

If the plane intersects the model in more than one location, PC-DMIS draws all the
intersections.

Once you define the cut plane point, you can optionally specify the cut plane's
normal vector. By default, the normal vector is (1,0,0). You can modify this
normal vector by selecting an option in the Plane Vector Selection area. This
shifts the normal along one of the selected axes. You can also define your own

custom vector.

Step 2: Define the Start and End Points along the Section Cut
Now that you have defined the cut plane, you need to define a start and end
point along the section cut. To define the start and end points, use any

combination of these different methods, depending on your preference:
Method 1: Click on the CAD

1. Choose the Select start point option and then click a point on one of the

black lines making up the section cut. This defines the distance away from
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the Plane Point along the section cut and places that distance in the Start
arc length box. PC-DMIS places the XYZ values for the selected point into

the Start Point area.

2. Choose the Select end point option, and then click another point on the
same section cut. This defines the length of the arc between the start and
end point. PC-DMIS places the XYZ values for the selected point into the

End Point area.
Method 2: Type Arc Values

1. Define the start point by specifying the distance away from the Plane
Point by typing the value in the Start arc length box.

2. Define the end point by specifying the arc's length. Do this by typing the
value in the Arc length box.

Method 3: Type XYZ Values

To define the start and end points, type the XYZ value in the Start Point and End

Point areas.

The start and end points must be on the same section cut. For example, if a gap
between two surfaces breaks your section cut into multiple cuts, the start and end points must
be defined on only one cut. If you try to select the start and end points across different section
cuts, the first selected point is removed, and you need to select it again.

A red dot appears on the CAD model representing the start point and a magenta
dot appears representing the end point. Additionally, PC-DMIS draws green
arrows along the section to show where PC-DMIS will create the section cut
points. If the surface is curved, then PC-DMIS draws several arrows. If the
surface is flat, then PC-DMIS draws these green arrows only at the start and end
points (because the Point Density area has Minimum Density selected by
default).

You can modify options in the Point Density area to control the number of

points between the start and end points:
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A sample section cut showing 25 equally spaced points between the start point (red
dot) and the end point (magenta dot)

Step 3: Define and Create the Output
1. Select the desired output format in the Output area. The output can
either be in individual Auto Vector Points or a Linear Open scan that

contains the points.

2. Modify any other controls as needed. These enable you to customize the
parameters that affect the plane, start and end points, point spacing, and

feature type created.
3. Click the Create button to create the output features or scan.

PC-DMIS creates the specified feature or features in the measurement routine.

Fixing the Direction of Normals Along the Section Cut

The green arrows represent the surface normal vectors at the points. The
section cut algorithm is designed so that the surface normal vectors along the
section cut do not flip as they transition across multiple surfaces. However,
these vectors may all point in the wrong direction (inside the part). If these

arrows point in the wrong direction, click the Flip Vectors button to fix them.

Fixing Gaps Between Surfaces
Because of small gaps between surfaces, sometimes the section cut ends before

it has wrapped all the way around the part. This is caused by the CAD resolution
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being smaller than the gap distance. As long as the gap between surfaces is
greater than the CAD resolution, it breaks the section cut. To help identify gaps,
the separate section cuts are drawn in different colors. To fix this problem,

increase the CAD resolution with the CAD Tolerances dialog box.
To do this:

1. Select Edit | Graphic Display Window | CAD Tolerances to open the
CAD Tolerances dialog box.

=)

CAD Tolerances

Resolution: 0,00001
Precdision: 0.,0000003937

QK | Cancel |

L A

CAD Tolerances dialog box

2. Change the resolution to a value greater than the gap distance. It may
take some trial and error to find a resolution value that is large enough.
For more information, see "Changing CAD Tolerances" in the "Editing the

CAD Display" chapter in the PC-DMIS Core documentation.
3. Click OK.
4. Create the section cut again.

The section cut now jumps across the gap.

Creating Quick Scans

You can use the Quick Scan functionality to create a Linear Open scan from a
polyline or surface. The quick scan can be created using the Curve mode or
Surface mode of the CAD. For more information about these modes, see
"Switching Between Curve and Surface Modes" in the "Editing the CAD Display"
chapter of the PC-DMIS Core documentation.

You can select a single polyline or multiple polylines. Polylines can be open-

ended or closed.
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The distance between two points in the generated path depends on the scan

point density. For a touch trigger probe (TTP), PC-DMIS also updates the value

for the Max increment option in the Linear Open Scan dialog box based on the
scan point density. To edit the scan point density, change the value for Point
density on the Probe Options tab in the Parameter Settings dialog box. To

access this dialog box, press F10 or choose Edit | Preferences | Parameters.

For a laser probe, to define the distance between two points in the generated
path, PC-DMIS uses the value that was last set for the Increment option in the

Linear Open Scan dialog box.

The scan start point on the first polyline is the point where you click and create a
gesture. If this point is closer than the edge distance that is specified for the

Offset option on the Path Definition tab in the Linear Open Scan dialog box,

the scan starts from the edge distance away from the end point.

Quick Scan functionality supports spot laser probes on Vision machines. Quick

Scan also supports laser probes.

Creating a Quick Scan on a Single Polyline

You can use the Quick Scan functionality to create a quick scan on a single
polyline. The polyline can be open-ended or closed. For more information about

quick scans, see "Creating Quick Scans".

To create a quick scan on a single polyline, do the following:
1. Inyour Edit window, click to define where to insert the new feature.

2. Select Curve mode (Operation | Graphic Display Window | Change
Curve/Surface Mode).

3. In the Graphic Display window, hover the pointer over the CAD element

polyline.

4. Press Ctrl + Shift and click on the polyline from which you want to start the

scan. Drag the pointer along the polyline and in the direction of the scan.

5. Release the mouse button. PC-DMIS creates a scan and inserts it at the

cursor position as follows:
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« If the polyline is open-ended, PC-DMIS generates the path from the
point where you clicked to create a gesture up to the end of the
polyline, minus the distance equal to the value that is entered for
the Offset option on the Path Definition tab in the Linear Open

Scan dialog box.

For a laser probe, the scan is created until the end of the polyline.

« Ifthe polyline is closed, the scan is all-around. It starts from the

point where you clicked to create a gesture.

Creating a Quick Scan on Multiple Polylines

You can use the Quick Scan functionality to create a quick scan on multiple
polylines. The polylines can be open-ended or closed. For more information

about quick scans, see "Creating Quick Scans".

To create a quick scan on multiple polylines, do the following:
1. Inyour Edit window, click to define where to insert the new feature.

2. Select Curve mode (Operation | Graphic Display Window | Change

Curve/Surface Mode).

3. In the Graphic Display window, hover the pointer over the CAD element's

first polyline and click on the part.

4. To select multiple polylines, press Ctrl and then click on each polyline.

The order in which you select the polylines is important. PC-DMIS generates
the quick scan on the polylines in the order that you select them.

Make sure that the start points of subsequent polylines are accessible from the end of
the scan of the previous polyline without collision.

5. Press Ctrl + Shift, and click on the start point on the polyline from which
you want to start the scan. Drag the pointer along the polyline and in the

direction of the scan.
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6. Release the mouse button. PC-DMIS creates a scan and inserts it at the

cursor position.

PC-DMIS generates the scan on the polylines in the order that you selected

the polylines, starting from the point of the scan gesture.

After the end of the first polyline, PC-DMIS locates the nearest end of the

next polyline. This end becomes the start end of the next polyline.

For tactile probes, the Jump Hole check box on the Path Definition tab is always
selected. This is because the probe lifts between the scan on each polyline. For spot laser
probes, the Jump Hole check box is available for selection, and PC-DMIS uses its last-used
value. For more information about the check box, see "Performing a Linear Open Advanced
Scan”.

The Jump Hole check box is not used for laser probes.

Selecting Multiple Polylines with the Quick Scan Gesture
You can also select multiple polylines along with the quick scan gesture. To do
this:

1. Click on the first polyline.

2. Press Ctrl + Shift and then click on the start point on the first polyline from

which you want to start the scan.
3. Drag the pointer along the polyline and in the direction of the scan.

4. Keep Ctrl + Shift pressed, and move the pointer over the subsequent
polylines. Each polyline over which you move the pointer becomes
selected. The order in which you highlight the polylines defines the order

of the scan.

Creating Multiple Polylines on CAD Surfaces

For information on how to create multiple polylines on CAD surfaces in PC-DMIS,
see "Creating a CAD Section Cut" in the "Editing the CAD Display" chapter in the
PC-DMIS Core documentation.
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Creating a Quick Scan on a Surface
You can use the Quick Scan functionality to create a quick scan on one or more
surfaces as follows:

1. In your Edit window, click to define where to insert the new feature.

2. Select Surface mode (Operation | Graphic Display Window | Change

Curve/Surface Mode).
3. If required, select one or more surfaces.

4. In the Graphic Display window, hover your pointer over the surface that

you want to scan.

5. Press Ctrl + Shift and then click at the position from which you want to
start the scan. Drag the pointer to the position where you want to stop the

scan.

6. Release the mouse button. PC-DMIS creates a scan and inserts it at the

cursor position.

For tactile probes, the Jump Hole check box on the Path Definition tab is always
selected. This is because the probe lifts between the scan on each polyline. For spot laser
probes, the Jump Hole check box is available for selection, and PC-DMIS uses its last-used
value. For more information about the check box, see "Performing a Linear Open Advanced
Scan”.

The Jump Hole check box is not used for laser probes.

Note the following:

« Ifyou pre-select one or more surfaces, and the quick scan gesture start
point is on one of the selected surfaces, PC-DMIS generates the scan only
on the selected surfaces. In this case, the surfaces that were not pre-
selected are not be highlighted, even when you move the pointer over
them. This indicates that PC-DMIS does not generate the quick scan on

the surfaces that were not pre-selected.
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« Ifyou pre-select one or more surfaces, and the quick scan gesture start
point is not on one of the selected surfaces, PC-DMIS selects the surface
or surfaces over which you move the pointer, and uses those surfaces to

generate the scan.

o Ifyou do not pre-select surfaces, PC-DMIS selects the surface or surfaces
over which you move the pointer. The selected surfaces become
highlighted as you move the pointer. The quick scan gesture point is the
start point. PC-DMIS uses the surfaces that you selected in this manner to

generate the scan.

o Ifthe angle between the cut vector and any coordinate axis is less than +/-
5 degrees, PC-DMIS snaps the cut vector to that coordinate axis. PC-DMIS
projects the start point, direction point, and end point onto the cut vector

plane.

Selecting One or More Surfaces
To select one surface, left-click on any surface in Graphic view. PC-DMIS select

this surface and deselects all previously-selected surfaces.
To select multiple surfaces, press Ctrl and click on the surfaces.

To deselect a surface, press Ctrl and click on the selected surface.

Example of a Quick Scan with Pre-Selected Surfaces

If you want to generate a quick scan on two front faces, do the following:
1. Select the front two faces.

2. Start the quick scan gesture from the left surface, and drag the pointer to

the end point.

PC-DMIS generates the quick scan as shown below:
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Quick scan on two front faces

Example of a Quick Scan Without Pre-Selected Surfaces
If you want to generate a quick scan on an area that consists of multiple surfaces

without pre-selecting the surfaces, do the following:

1. Ensure that no surfaces are selected or that the click of the scan gesture is

on a non-selected surface.

2. Start the scan gesture, and move your pointer to the desired end point of

the scan.

As you move the pointer, PC-DMIS selects the surfaces and generates the quick

scan as shown below:
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Y P

Quick scan on multiple surfaces

Probe Results

Results with a Scanning Probe
When the active probe is a scanning type of probe, PC-DMIS sets the parameters

in the Linear Open Scan dialog box as follows:
o Direction 1 Tech list = NULLFILTER
o Execute list = Defined
o Nominals list = FIND NOMS

PC-DMIS uses the other parameters in the dialog box to create the scan.

If the curve is 3D, PC-DMIS selects the CAD comp check box on the Execution
tab in the Linear Open Scan dialog box. If the curve is 2D, PC-DMIS clears the check box.

Results with a Touch Trigger Probe
When the active probe is a touch trigger type of probe, PC-DMIS sets the

parameters in the Linear Open Scan dialog box as follows:
o Direction 1 Tech = LINE
o Execute list = Normal

e Nominals list = MASTER
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o Hit Type list = VECTOR

PC-DMIS uses the other parameters in the dialog box to create the scan.

Using a Quick Scan to Create Points

To use the Quick Scan functionality to generate points instead of scans, do one

of the following:

o Select the Point Only Mode icon on the Probe Mode toolbar (View |
Toolbars | Probe Mode).

o Select the Point Only Mode check box on the General tab in the Setup
Options dialog box (Edit | Preferences | Setup).

A quick scan in Curve mode or Surface mode will generate points instead of

scans.

The generated points are grouped in the Edit window, and the group appears
collapsed. The ID of the group is set to the ID of the scan. For example:
SCN1 =GROUP/SHOWALLPARAMS=NO

EXECUTION CONTROL=AS MARKED
ENDGROUP/ ID=SCN1

Performing Basic Scans

PC-DMIS supports scans that are classified under a type called "basic scans".
These scans are feature-based scans. That is, you could define a feature such as
a circle or cylinder to be measured along with the appropriate parameters. PC-

DMIS then executes a scan that uses the appropriate basic scanning capability.

The following basic scan options are available on the Insert | Scan menu if your
TTP or analog probe is placed into DCC mode: Circle, Cylinder, Axis, Center,

and Line.

The Center option is only available for an analog probe head.
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Advanced scans in PC-DMIS are composed of basic scans. While PC-DMIS does
not allow you to pick basic scans from a list and create advanced scans from
them, you can copy and paste basic scans into advanced scans that you have

already created. For more information, see "Performing Advanced Scans".

This chapter covers the common functions that are available on each basic
scan's tab in the BASICSCAN dialog box. It then describes how to perform the
basic scan. For detailed information about the options on the other tabs in the

dialog box, see the "Common Functions of the BASICSCAN Dialog Box" topic in

the "Scanning Your Part" chapter in the PC-DMIS Core documentation.

Performing a Circle Basic Scan

To scan a circle feature, select Insert | Scan | Circle. The CIRCLE tab in the

BASICSCAN dialog box appears. For example:

BASICSCAN .-
Execute Mode | Hominals Mode | General
CIRCLE Filter Hit Type Boundary
# X ¥ z
Centroid 154.500 19.500 0.000
4 T b
Viector: 1 ] K
Initvec -1.000 0.000 0.000
Cuthfec 0.000 0.000 1.000
4 Hi [ 2
Surface thickness: 0.000000
Type: i » | Diameter: 15.000000
Start angle: 0.0000C Conical scan
End angle: 360.00C
Depth: 0.0000C
Create | Close | | Help

BASICSCAN dialog box - CIRCLE tab
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This tab takes parameters such as the circle's center and diameter and enables

the CMM to execute the scan.

The circle method:
o Enables use of the DISTANCE or NULLFILTER type on the Filter tab.
o Enables use of only the VECTOR type on the Hit Type tab.
o Does not need a boundary condition set on the Boundary tab.

The Centroid parameter in the # column is the center of the circle. You can
directly type the center of the circle. Or, it can be obtained from the machine or
CAD.

Defining a Circle Basic Scan

You can define a circle basic scan in one of these ways:

« Directly type the values. See "Circle Basic Scan - Type Values Method".

« Physically measure the points on the circle. See "Circle Basic Scan -
Measured Point Method".

o Click on the circle in the CAD model in the Graphic Display window. See
"Circle Basic Scan - Surface Data Method" or "Circle Basic Scan -
Wireframe Data Method".

Once you create the scan, PC-DMIS inserts it into the Edit window. Following is

an example of a command line for a circle basic scan in the Edit window:
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SCN2 =BASICSCAN/CIRCLE ,NUMBER OF HITS=80,SHOW
HITS=NO, SHOWALLPARAMS=YES
<25.399,76.2,0>,CutVec=0,0,1,IN
InitVec=-
1,0,0,DIAM=25.4,ANG=0,ANG=360,DEPTH=0, THICKNESS=0,CCE=NO,
PROBECOMP=YES, AVOIDANCE MOVE=NO,DISTANCE=0
FILTER/DISTANCE, 1
EXEC MODE=FEATURE,USEHSSDAT=YES,USEDELAYPNTS=NO
BOUNDARY/
HITTYPE/VECTOR
NOMS MODE=MASTER
ENDSCAN

General Definitions for Basic Circle Scan

o Centroid: Center of the circle.
o CutVec: Defines the plane in which the circle lies.

« InitVec: The surface normal vector of the point the scan defines as 0
degrees. The scan will start at this location plus the Start angle degrees. It

can also be thought of as a zero angle vector.

The CutVec and InitVec are normal to each other.

Circle Basic Scan - Type Values Method

Use this method to type the X, Y, and Z values of a circle's centroid, and the |, J,

and K values of the CutVec and InitVec vectors.

1. Double-click on the centroid in the # column in the BASICSCAN dialog box
(Insert | Scan | Circle). The centroid's Edit Scan Item dialog box

appears:
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PE-:IH Scan Item: Centroid

eRll0. 000000

e
¥: 0.000000

Z: 0.000000

Loc J[ cmcel |

Edit Scan Item: Centroid dialog box

The title bar of the dialog box displays the ID of the parameter you are
editing.

2. Editthe X, Y, and Z values.

3. To apply your changes, click OK. To cancel your changes and close the

dialog box, click Cancel.
4. Repeat this same procedure to type the circle's CutVec.
5. Repeat this same procedure to type the circle's InitVec.

For more information about the BASICSCAN dialog box and the circle basic scan,

see "Performing a Circle Basic Scan".

Circle Basic Scan - Measured Point Method
To generate a circle without the use of CAD data, take three hits in the hole (or

on the stud). PC-DMIS calculates the circle using all three hits.

You can take additional hits. PC-DMIS uses the data from all of the measured

hits.

e The Centroid that appears in the BASICSCAN dialog box (Insert | Scan |

Circle) is the calculated center of the hole (or stud).

e The CutVec is automatically calculated from the plane defined by the

three hits.

431



PC-DMIS CMM

o The InitVec of the circle is calculated based on the first of the three hits

that are used to calculate the circle.

o The Angle is calculated as the angle of the arc from the first hit to the last
hit.

For more information about the BASICSCAN dialog box and the circle basic scan,

see "Performing a Circle Basic Scan".

Circle Basic Scan - Surface Data Method

To generate a circle using surface data:

1. Click the Surface mode icon (g).
2. Position the mouse pointer either outside or inside the desired circle.
3. Click once on a surface near the circle.

The BASICSCAN dialog box (Insert | Scan | Circle) displays the X, Y, and Z

center point, diameter, and vectors for the circle from the selected CAD data.

o The CutVec is taken from the plane in which the circles lies. This comes
from the CAD model.

o The InitVec is arbitrarily set from the CAD model. If the circle lies in the Y

or Z plane, itis -X if itis an inner circle. It is +X if it is an outer circle.

If the circle lies in the X plane, itis +Z if it is an inner circle. Itis -Z if itis an

outer circle.

For more information about the BASICSCAN dialog box and the circle basic scan,

see "Performing a Circle Basic Scan".
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Circle Basic Scan - Wireframe Data Method

You can also use wireframe CAD data to generate a circular scan.
To generate a circle:

o Click near the desired wire on the circle. PC-DMIS highlights the selected

wire.
« Verify that the correct feature has been selected.

The BASICSCAN dialog box (Insert | Scan | Circle) displays the values of the

selected circle's center point and diameter once the wire has been indicated.

If the underlying CAD element is not a circle or an arc, additional clicks may be
necessary to identify the feature. If PC-DMIS does not highlight the correct feature, try to
click on at least two additional points near the circle.

e The CutVec is taken from the plane in which the circle lies. This comes

from the wireframe CAD model.

o The InitVec is arbitrarily set from the wireframe CAD model. If the circle
liesinthe Y or Z plane, itis -X if it is an inner circle. It is +X if it is an outer

circle.

If the circle lies in the X plane, itis +Z if it is an inner circle. Itis -Z if itis an

outer circle.

For more information about the BASICSCAN dialog box and the circle basic scan,

see "Performing a Circle Basic Scan".

Circle Basic Scan - CAD Data Method
The following options in the BASICSCAN dialog box (Insert | Scan | Circle)
apply to this method. For more information about this dialog box and the circle

basic scan, see "Performing a Circle Basic Scan".
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Type
The Type list has these options:

e IN: Ahole

A - Starting point
B - Initial vector
C - Angle

e OUT: Astud

A - Starting point
B - Initial vector
C - Angle

o PLANE: A plane circle executed on the plane that the circle is lying on.
Angle

The Angle box displays the angle (in degrees to scan) from the start point. Both

positive angles and negative angles can be used.
« Positive angles are considered counterclockwise.
« Negative angles are considered clockwise.

o The CutVec is considered the axis about which the angle rotates.

Diameter

The Diameter box displays the diameter of the circle.
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Depth
The Depth box displays the depth value that is applied against the CutVec

direction. Both positive and negative values can be used.

' If the circle has a center of 1.0,1.0,3.0, a CutVec of 0.0,0.0,1.0, and a depth of 0.5,

the circle center is set to 1.0, 1.0, 2.5 during execution. If a depth of -0.5 is used for the same
circle, the centroid is shifted to 1.0,1.0,3.5 during execution.

Conical Scan
The Conical scan check box allows for proper scan compensation on cones or
spheres. This check box lets you scan more quickly when not perpendicular to

the part surface. PC-DMIS continues to monitor the probe force as needed.

Performing a Cylinder Basic Scan

To scan a cylinder feature, select Insert | Scan | Cylinder to open the
CYLINDER tab in the BASICSCAN dialog box:
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BASICSCAN .
Execute Mode [ Hominals Mode l General
CYLINDER | Filter | Hit Type |  Boundary

# x Y Z
Centroid 03.772 19,504 21.000
'l i 3
Viector: 1 1 K
Initviec 1.000 0.000 0.000
CutVec 0.000 0.000 1.000

4 HI F

Surface thickness: 0.000000

Type: Jit] - | Diameter: 15000000

Angle: 360.00C
Fitch: 200000

Depth: 25.000C

_CTH Close H Help l

BASICSCAN dialog box - CYLINDER tab

This tab takes parameters such as the cylinder's diameter and pitch and enables

the controller to execute the scan.
The cylinder method:
o Enables the DISTANCE on the Filter tab.
« Enables the VECTOR type on the Hit Type tab.
o Does not need a boundary condition set on the Boundary tab.

The Centroid parameter in the # column controls the scan execution. This point
is the cylinder center from which the execution starts. You can directly type the

center of the cylinder, or you can get it from the machine or CAD.

Defining a Cylinder Basic Scan

You can define a cylinder basic scan in one of these ways:

« Directly type the values. See "Cylinder Basic Scan - Type Values Method".

» Physically measure the points on the cylinder. See "Cylinder Basic Scan -
Measured Point Method".
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o Click on the cylinder in the CAD model in the Graphic Display window. See
"Cylinder Basic Scan - Surface Data Method" or "Cylinder Basic Scan -
Wireframe Data Method".

Once you create the scan, PC-DMIS inserts it into the Edit window. Following is

an example of a command line for a cylinder basic scan in the Edit window:

SCN1 =BASICSCAN/CYLINDER,NUMBER OF HITS=80,SHOW
HITS=NO, SHOWALLPARAMS=YES

<25.399,25.4,0>,CutVec=0,0,1,IN

InitVec=-
1,0,0,DIAM=25_.4,ANG=360,PITCH=5,DEPTH=0, THICKNESS=0,

PROBECOMP=YES , AVOIDANCE MOVE=NO,DISTANCE=0
FILTER/DISTANCE, 1

EXEC MODE=FEATURE,USEHSSDAT=YES,USEDELAYPNTS=NO
BOUNDARY/

HITTYPE/VECTOR

NOMS MODE=MASTER

ENDSCAN

Cylinder Basic Scan - Type Values Method
Use this method to type the X, Y, and Z values of the cylinder's centroid and

vectors.

1. Double-click on the desired centroid point in the # column in the
BASICSCAN dialog box (Insert | Scan | Cylinder). The centroid's Edit

Scan Item dialog box appears:

Edit Scan Itern: Centroid
b m
e 0.000000
Z: 0.000000
| ok || cancel |

Edit Scan Item: Centroid dialog box
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The title bar of the dialog box displays the ID of the parameter you are
editing.

2. Editthe X, Y, and Z values.

3. To apply your changes, click OK. To cancel your changes and close the

dialog box, click Cancel.
4. Use this same procedure to edit the cylinder's CutVec and InitVec values.

For more information about the BASICSCAN dialog box and the cylinder basic

scan, see "Performing a Cylinder Basic Scan".

Cylinder Basic Scan - Measured Point Method

To generate a cylinder without the use of CAD data:
1. Take three hits on the surface to find the axis vector of the cylinder.

2. Take three additional hits in the hole (or on the stud). PC-DMIS calculates

the diameter of the cylinder using all three hits.

You can take additional hits. PC-DMIS uses the data from all of the measured

hits.

o The Centroid that appears in the BASICSCAN dialog box (Insert | Scan |

Cylinder) is the calculated center of the hole (or stud).
e The CutVec is the cylinder axis.

o The InitVec of the cylinder is calculated based on the first of the last three

hits that are used to calculate the diameter of the cylinder.

o The angleis calculated as the angle of the arc from the first hit used to

calculate the diameter of the cylinder to the last click.

For more information about the BASICSCAN dialog box and the cylinder basic

scan, see "Performing a Cylinder Basic Scan".
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Cylinder Basic Scan - Surface Data Method

To generate a cylinder using surface data:
1. Click the Surface mode icon (g).
2. Position the mouse pointer either outside or inside the desired cylinder.
3. Click once on a surface near the cylinder.

The BASICSCAN dialog box (Insert | Scan | Cylinder) displays the center point
and diameter from the CAD data of the selected sheet metal cylinder once the

third point has been indicated.

If PC-DMIS detects additional mouse clicks, it finds the best cylinder near all of
the hits.

o The CutVec is the cylinder axis.
o The InitVec of the cylinder is calculated based on the first click.

o The angleis calculated as the angle of the arc from the first click to the last

click.

For more information about the BASICSCAN dialog box and the cylinder basic

scan, see "Performing a Cylinder Basic Scan".

Cylinder Basic Scan - Wireframe Data Method

You can also use wireframe CAD data to generate a cylindrical scan.
To generate a cylinder:

1. Click near the desired wire on the cylinder. PC-DMIS highlights the

selected wire.
2. Verify that the correct feature has been selected.

The BASICSCAN dialog box (Insert | Scan | Cylinder) displays the values of the

selected cylinder's center point and diameter once the wire has been indicated.

439



PC-DMIS CMM

If the underlying CAD element is not a cylinder or an arc, you may need to
perform additional clicks to identify the feature. If PC-DMIS does not highlight the correct
feature, try to click on at least two additional locations of the cylinder.

« CutVec: This vector is the axis of the cylinder and the plane in which the

scanning is done.

« InitVec: This vector describes the direction in which the probe takes its
first hit to start the scan. This vector is calculated according to the mode

of data entry. This vector and the CutVec are normal to each other.

For more information about the BASICSCAN dialog box and the cylinder basic

scan, see "Performing a Cylinder Basic Scan".

Cylinder Basic Scan - CAD Data Method
The InitVec of a cylinder is calculated based on the first click that is used to

calculate the cylinder with this method.

The following options in the BASICSCAN dialog box (Insert | Scan | Cylinder)
apply to this method. For more information about the BASICSCAN dialog box

and the cylinder basic scan, see "Performing a Cylinder Basic Scan".

Type
The Type list has these options:

e IN: Ahole
e OUT: A stud
Angle

The Angle box displays the angle (in degrees to scan) from the start point. Both

positive and negative angles can be used.

« Positive angles are considered counterclockwise.
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« Negative angles are considered clockwise.

o The CutVec is considered the axis about which the angle rotates. The
angle can be over 360 degrees, and the scan continues for more than one

revolution.

If you entered an angle of 720 degrees, the scan would execute two revolutions.

Diameter

The Diameter box displays the diameter of the cylinder.

Depth
The Depth box displays the depth value that is applied against the CutVec

direction:

£ C

e
\_________ﬂ/

A - Centroid
B - Depth
C - CutVec

If the cylinder has a center of 1,1,3, a CutVec of 0,0,1, and a depth of 0.5, the
cylinder's center is set to 2.5 during execution.

Pitch
The Pitch box displays the distance along the CutVec between the start and end

of the scan when it does one complete revolution of 360 degrees. The cylinder's
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pitch can have a positive or negative value. When it is combined with the CutVec

and the angle, controls the direction of the scan up/down the cylinder axis.

If the cylinder has a CutVec of 0,0,1, a pitch value of 1.0, and a positive angle of
720, the scan would execute two revolutions and would move up the axis of the cylinder two
units from the start point. If a negative pitch is entered for the same cylinder, the scan would
execute down the axis of the cylinder two units.

Performing an Axis Basic Scan

To scan a straight line feature, select Insert | Scan | Axis. The AXIS tab in the

BASICSCAN dialog box appears:

BASICSCAN ..
Execute Mode [ Nominals Mode ] General
AXTS | Filter | Hit Type |  Boundary
# X ¥ I BB
Start Point 39,922 03.103 21.0/2
End Paint 57.723 B1.213 210 ™
Fl Hi b
Vector: I ] K
InitvVec 0.000 0.000 1.000
4 it} 3

Surface thickness: 0.000000

|_m l Close l [ Help

BASICSCAN dialog box - AXIS tab

This tab takes the start point and end point of the line, and enables you to

execute the scan.
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The axis method:
o Allows use of the DISTANCE option on the Filter tab.
o Allows use of the VECTOR type on the Hit Type tab.
o Does not need a boundary condition set on the Boundary tab.
The parameters that control the scan execution are:
« Start Point: This point is the start point from which the execution starts.
o End Point: This point is the end point at which the execution ends.

You can directly type the points, or they can be obtained from the machine or
CAD.

Defining an Axis Basic Scan

You can define an axis basic scan in one of these ways:

« Directly type the values. See "Axis Basic Scan - Type Values Method".

« Physically measure the points on the part. See "Axis Basic Scan -
Measured Point Method".

o Click points to define the axis in the CAD model in the Graphic Display
window. See "Axis Basic Scan - Surface Data Method" or "Axis Basic Scan -

Wireframe Data Method".

Once you create the scan, PC-DMIS inserts it into the Edit window. Following is

an example of a command line for an axis basic scan in the Edit window:
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SCN3 =BASICSCAN/AX1S,NUMBER OF HITS=10,SHOW

HITS=NO, SHOWALLPARAMS=YES

<75.149,90.467,0>,<78.2,62.832,0>

InitVec=0,0,1, THICKNESS=0, PROBECOMP=YES ,AVOI1DANCE
MOVE=NO,DISTANCE=0

FILTER/DISTANCE,2.54

EXEC MODE=FEATURE,USEHSSDAT=YES,USEDELAYPNTS=NO

BOUNDARY/

HITTYPE/VECTOR

NOMS MODE=FINDNOMS, 10

ENDSCAN

Axis Basic Scan - Type Values Method
Use this method to type the X, Y, and Z values of the start and end points for an

axis basic scan.

1. Double-click on the desired point in the # column in the BASICSCAN
dialog box (Insert | Scan | Axis). The Edit Scan Item dialog box appears:

"Edit Scan Ttem: Start Pomnt
b S0 000000! | medt |
Yo 0000000
7+ 0.000000
| ok || cancel |

Edit Scan Item dialog box

The title bar of the dialog box displays the ID of the specific parameter
being edited.

2. Editthe X, Y, and Z values.

3. To apply your changes, click OK. To cancel your changes and close the

dialog box, click Cancel.

4. Use this same procedure to edit the CutVec and InitVec values of the

axis.
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For more information about the BASICSCAN dialog box and the axis basic scan,

see "Performing an Axis Basic Scan".

AXxis Basic Scan - Measured Point Method

To generate a line without the use of CAD data:

1. Select the desired point in the list in the BASICSCAN dialog box (Insert |

Scan | Axis).
2. Take a hit on the part. This completes the values for that point.
The CutVec is the normal vector of the plane in which the straight line lies.

For more information about the BASICSCAN dialog box and the axis basic scan,

see "Performing an Axis Basic Scan".

Axis Basic Scan - Surface Data Method

To generate a line using surface data:

1. Click the Surface mode icon (g).

2. Select Start Point from the list in the BASICSCAN dialog box (Insert |

Scan | Axis).
3. Click on the part in the Graphic Display window to define the start point.
4. Select End Point from the list in the dialog box.
5. Click on the part in the Graphic Display window to define the end point.
PC-DMIS completes the necessary values in the list.

For more information about the BASICSCAN dialog box and the axis basic scan,

see "Performing an Axis Basic Scan".

AXxis Basic Scan - Wireframe Data Method

Wireframe CAD data also can be used to generate points for a line.
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Click near the desired wire on the axis. PC-DMIS highlights the entire selected
wire. It also completes the Start Point and End Point items in the BASICSCAN
dialog box (Insert | Scan | Axis) with the start and end points of the selected

wire.
The CutVec is the normal vector of the plane in which the straight line lies.

For more information about the BASICSCAN dialog box and the axis basic scan,

see "Performing an Axis Basic Scan".

Performing a Center Basic Scan

To find a Low/High pointin an area, select Insert | Scan | Center. The CENTER
tab in the BASICSCAN dialog box appears:

STARTUR A1 - LG 1500 | TP | TS - | Woriplane - — Ol|g 3
AL Witk - Sollag]_of PRIG W
File Heade:

e ade £

BASI S AN

CEMTER  gearciary  (avarsl

ot Pl B L) o
Frad Poand S s <

BASICSCAN dialog box - CENTER tab

This tab takes a start point of the scan and an end point and enables the

controller to execute the scan. The output from this scan is a single point only.
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For the center method, you do not need to set a boundary condition on the

Boundary tab.

These parameters control the scan execution:
« Start Point: This point is the start point from which the execution starts.
o End Point: This point is the end point at which the execution ends.

You can directly type the points or obtain them from the machine or CAD.

Defining a Center Basic Scan

You can define a center basic scan in one of these ways:

o Directly type the values. See "Center Basic Scan - Type Values Method".

« Physically measure the points on the part. See "Center Basic Scan -
Measured Point Method".

o Click on the points on the CAD model in the Graphic Display window. See
"Center Basic Scan - Surface Data Method" or "Center Basic Scan -
Wireframe Data Method".

Once you create the scan, PC-DMIS inserts it into the Edit window. Following is

an example of a command line for a center basic scan in the Edit window:

SCN4 =BASICSCAN/CENTER,NUMBER OF HITS=1,SHOW
HITS=NO, SHOWALLPARAMS=YES

<5.606,9.053,-3.005>,<5.606,9.053,-7.000>,CutVec=0,0,1,AXIS
InitVec=0,1,0, IN, THICKNESS=0,AVOIDANCE MOVE=NO,DISTANCE=0
FILTER/DISTANCE,2.54

EXEC MODE=RELEARN

BOUNDARY/

HITTYPE/VECTOR

NOMS MODE=MASTER

ENDSCAN
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Example of a Center Basic Scan
Suppose you have a "V" shaped block, where the "V" is in the Y axis of the
machine and the apex of the "V" is in the Y+ direction of the part coordinate

system:

F Y

Y+L’

=+

Top-down (Z+) view of a V-Block with "V" apex in Y+ direction
A - Apex

PLANE Method

To have a center basic scan find the apex of the "V" using the "PLANE" method,

do the following:

1. Take a hit where you want the scan to start (on one of the sides of the V).
PC-DMIS populates the BASICSCAN dialog box (Insert | Scan | Center)

with the X, Y, and Z point information.
2. Give the start point and end point values the same X, Y, and Z values.
3. Ensure that the InitVec vector (initial vector) is 0,-1,0.
4. Ensure that the CutVec vector (cut vector) is 0,0,1.
5. Select PLANE from the Type list.

6. Click Create. PC-DMIS scans down the "V" to find its apex by searching for

the lowest point along the initial vector.

AXIS Method

To have a center basic scan find the apex of the "V" using the "AXIS" method, do

the following:
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. Take a hit where you want the scan to start (on one of the sides of the V).

PC-DMIS populates the Scan dialog box with the X, Y, and Z point

information.

Give the start point and end point values the same X and Z values. Then

offset the Y of the end point into the material of the part.
Make sure the InitVec vector (initial vector) is 0,-1,0.
Make sure the CutVec vector (cut vector) is 0,0,1.

Select AXIS from the Type list.

Click Create. PC-DMIS scans down the "V" to find its apex by searching for

the lowest point along the initial vector.

For more information about the BASICSCAN dialog box and the center basic

scan, see "Performing a Center Basic Scan".

Center Basic Scan - Type Values Method

Use this method to type the X, Y, and Z values of the start and end points for a

center basic scan.
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. Double-click the desired point in the # column in the BASICSCAN dialog

box (Insert | Scan | Center). The Edit Scan Item dialog box appears:

rEdiT Scan [tem: Start Point
¥: 5.606000 | Mext J
¥: 9.053000
Z: -3.005000
| ok || cancel |

Edit Scan Item dialog box

The title bar of the dialog box displays the ID of the parameter you are
editing.

2. Editthe X, Y, and Z values.
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3. To apply your changes, click OK. To cancel your changes and close the

dialog box, click Cancel.

4. Use this same procedure to edit the circle's CutVec and InitVec values of

the center.

For more information about the BASICSCAN dialog box and the center basic

scan, see "Performing a Center Basic Scan".

Center Basic Scan - Measured Point Method

To generate a center basic scan without the use of CAD data:

1. Select the desired point in the list in the BASICSCAN dialog box (Insert |
Scan | Center).

2. Take a hit on the part. This completes the values for that point.

The CutVec is the normal vector of the plane in which the probe remains free
while centering is done by the controller. The InitVec is the initial approach

vector at the start point.

For more information about the BASICSCAN dialog box and the center basic

scan, see "Performing a Center Basic Scan".

Center Basic Scan - Surface Data Method

To generate a centering scan using surface data:

1. Click the Surface mode icon (ﬂ)_

2. Select the desired point in the list in the BASICSCAN dialog box (Insert |

Scan | Center).

3. Click on a location in the Graphic Display window. PC-DMIS completes the

necessary values in the list.
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Move Clearance Flane

For more information about the BASICSCAN dialog box and the center basic

scan, see "Performing a Center Basic Scan".

Center Basic Scan - Wireframe Data Method

Wireframe CAD data also can be used to generate points.

To generate points, click near the desired wire on the center. PC-DMIS highlights
the selected wire. It finds the closest point in the wire to the clicked location and
completes the values in the list in the BASICSCAN dialog box (Insert | Scan |
Center).

o CutVec: This vector is the normal vector of the plane in which the probe

remains free as centering happens.
« InitVec: This vector is the approach vector of the probe at the start point.
Type
You can use the following types of centering methods:

o Axis: The start point (S) is projected on the defined axis (A). The resulting
point is (SP). The InitVec is projected in the plane defined by the projected
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point (SP) and the axial direction (A). The direction (N) thus defined is
vertical to the axial direction. Thereafter, as centering is performed, the
probe’s center point remains in the plane defined by the axial direction
and (SP). Centering takes with/against the direction (N) as an input, and
the probe tip is free in the direction defined by the axial direction (A)

crossing the direction (N).

S = Start point
A = Defined axis/axial direction
SP = Projected start point

N = Direction vertical to the axial direction

« Plane: After the CMM probes the point defined by the start point, it
centers with/against the probe direction while remaining free in the plane
defined by the CutVec.

For more information about the BASICSCAN dialog box and the center basic

scan, see "Performing a Center Basic Scan".

Performing a Line Basic Scan

To scan the surface along a line, select Insert | Scan | Line. The LINE tab in the
BASICSCAN dialog box appears:
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BASICSCAN ]
Execute Mode | Hominals Mode General
LINE Filter | Hit Type Boundary
# X Y Fi =
Start Point 9.313 27.099 -16.00 =
D 10.465 20,363 -16.00 ™
Fl I t
Viector: 1 1 K =
Initviec 0.000 0.000 1.000 =
DirViec 0.454 0.891 0.000 =
Il 1 i

Surface thickness: 0.000000
Create ]l Close l [ Help

BASICSCAN dialog box - LINE tab

This scan needs a start point, a direction point, and an end point. It uses the

start and end points for the line, and the direction point to calculate the cut

plane. The probe always remains within the cut plane while doing the scan.

The line basic scan also uses the following vectors for execution:

InitVec: The initial touch vector indicates the surface vector of the first

point in the scanning process.

CutVec: The cut plane vector is the cross product of the InitVec and the
line between the start and end point. If there is no end point, the line

between the start point and direction point is used.

EndVec: The end vector is the approach vector at the end point of the line

scan.

DirVec: The direction vector is the vector from the start point to the

direction point.

The cut vector is the cross product of the initial touch vector and the line

between the start and end points.
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Defining a Line Basic Scan

1.

Select the start point in the # column, and then either double-click it to
type in a value, or click on the CAD model to select a point from the

selected surface.

Select the direction point (D) in the # column, and then either double-click
it to type in a value, or click on the CAD model to select a point from the

selected surface.

Select the end point in the # column, and then either double-click it to
type in a value, or click on the CAD model to select a point from the

selected surface.
Modify the vectors as needed.

Complete the options on any other tabs as needed in the BASICSCAN
dialog box, and then click OK. PC-DMIS inserts the line scan into the Edit

window.

The Edit window command line for a line basic scan is:

SCN5 =BASICSCAN/LINE,NUMBER OF HITS=16,SHOW
HITS=NO, SHOWALLPARAMS=YES

<194.592,96.658,0>,<208.587,92.377,0>,CutVec=0.2925585,0.9
562476,0,

DirVec=0.9562476,-0.2925585,0

InitVec=0,0,1,EndVec=0,0,1,THICKNESS=0, PROBECOMP=YES,AVOID
ANCE MOVE=NO,DISTANCE=0

FILTER/DISTANCE, 1
EXEC MODE=RELEARN

BOUNDARY/PLANE,<208.587,92.377,0>,PlaneVec=-
0.9562476,0.2925585,0,Crossings=1

HITTYPE/VECTOR
NOMS MODE=NOM, 10
ENDSCAN

Introduction to Performing Scans Manually
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MANLUAL TTP SCAN
Coan bype: ’L-"'.-,qu.sl TIPSCAN - << Basc
Maminals: | FINDRGMS -
Ex=cute: |RELEARM -
ID: SO
Initial Viectors
Wi b i
In... 0.000 0.000 1000
O 0,000 Q.000 1000
Exec Controls CAD Blemenis
o | Gedect Depth
Deselect Dessiect Al
° o
—— Thickness: o
CAD comp
Fird Mominal Cantrols
Frd Noms Tolerance: 0. 200
| Lise COP
Only selectad
- Use Bestit
Display Comtrols
| Show hits + Show sl
Creats Clas=

A Manual Scan dialog box

The manual method of scanning enables you to define a point measurement by
manually scanning the surface of a part. This is particularly useful when user-

controlled CMM measurement hits are desired.
There are two types of manual scans.
o Manual scans using a touch trigger probe (TTP)
e Manual scans using a hard probe
To begin creating manual scans, from the Probe Modes toolbar, place PC-DMIS

types from the Scan submenu. These include:

into Manual Mode ( ) and then select one of the available manual scan

e Manual TTP (only available if you are using a TTP)
» Fixed Distance

o Fixed Time

» Fixed Time/Distance
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« Body Axis
o MultiSection
e Manual Freeform

The appropriate manual scan dialog box opens. For general information about
the options in these dialog boxes, see the "Common Functions of the Scan
Dialog Box" topic in the "Scanning Your Part" chapter in the PC-DMIS Core

documentation.

Rules for Manual Scans

The following topics discuss rules governing manual scanning in general, rules
for standard Horizontal and Bridge CMMs, and Arm CMMs.

Rules for Manual Scans in General

Do manual scans should along the machine axis (the X, Y, or Z axis):

Suppose that your part requires a scan along the surface of a sphere. To

do this scan:

1. Lock theY axis. This is done by using a lock switch on your CMM. You can
set this switch to ON/OFF to prevent or allow movement in a particular

axis.
2. Begin scanning in the +X direction.
3. Unlock the Y axis, and move to the next row along +Y or -Y.
4. Lock the Y axis again.

5. Scan back in the reverse (-X) direction.
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When you do multiple rows of manual scans, we recommend that you reverse
every other scan line. The internal algorithms depend on this kind of regularity

and could give poor results if the scheme is not followed.

1. Begin the scan along the surface in the +X direction.
2. Move to the next row, and scan along the -X axis.

3. Continue to switch the direction of the scan as needed.

Compensation Limitations

PC-DMIS automatically takes hits in a three-dimensional manner whenever you
perform supported manual scans using a hard probe.

With Fixed Distance, Fixed Time / Distance, and Fixed Time scans, PC-DMIS
automatically takes manual hits in a three-dimensional manner in any direction.
This is useful when scanning using free moving manual CMMs (such as a Romer

or Faro arm) whose axes cannot be locked.

Since you can move the probe in any direction, PC-DMIS cannot accurately
determine the proper probe compensation (or the Input and Direction vectors)

from the measured data.
There are two solutions to the compensation limitations:

o If CAD surfaces exist, then you can select FINDNOMS from the Nominals
list. PC-DMIS attempts to find the nominal values for each measured point
in the scan. If the nominal data is found, then the point is compensated
along the found vector, allowing proper probe compensation. Otherwise,

it remains at Ball Center.

o If CAD surfaces do not exist, then probe compensation does not occur. All

data remains at Ball Center.
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Rules for Using Standard Horizontal and Bridge CMMs
The following description contains rules you should follow to have manual
scanning compensate correctly and with greater speed on standard Horizontal

and Bridge types of CMMs.

Fixed Distance Scans, Fixed Time Scans, and Fixed Time / Distance Scans
e You must lock one axis of the CMM during the scan. PC-DMIS will take the

scan in a plane perpendicular to the locked axis.

o On each of these three types of scans, you must type the InitVec and
DirVec values in the Machine Coordinate System. This is required because

you are locking one of the machine axes.

Body Axis Scans
e You should not lock any axis during the scan. PC-DMIS will take the scan
by crossing the probe over a keyed-in Body Axis location. Each time the
probe crosses this given plane, the CMM takes a reading and passes it to
PC-DMIS.

« On this type of scan, you need to type the InitVec and DirVec values in
the Part Coordinate System. This is required so that the probe can

traverse the body axis location indicated.

« Make sure you type the body axis in the Part Coordinate System.

Rules for Using Arm CMMs (Gage 2000A, Faro, Romer)
The following description lists the rules that you need to follow to have manual

scanning compensate correctly and with greater speed on Arm CMMs.
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All Types of Manual Scans
« You should not lock any axis during the scan. PC-DMIS takes the scan by
crossing the probe over a keyed-in body axis location. Each time the
probe crosses this given plane, the CMM takes a reading and passes it to
PC-DMIS.

o On this type of scan, you must type the InitVec and the DirVec values in
the Part Coordinate System. This is required to work together with the

body axis location.

« Make sure you type the body axis in the Part Coordinate System.

MAMNLAL TTP SCAN
Soan bype: ’L-""-’MUM_ TIPSCAN - << Bamc
Mogmnaks: | FINDROMS -
Exmcute: |RELEARN -
ID: S0Wi

Inilial Vieotorg

Wara | I b u

In... 0.000 Q.000 1000

... 0,000 0.000 1000
Exec Controls CAD Blements

o | Sedect Depth
Deselect Demgmimcit Al

4 CORTE

— Thickness: o

CAD comp

Find Hominal Cantrols
B Lioe: 0P Find Noms Tolerance: 0. 200
. Only selected
- Use Bt
Display Comtrols
| Show hits: ¥ | Show al
Create Clase

Manual TTP Scan dialog box

You can perform manual scans using a touch trigger probe (TTP). To do this:

1. Place PC-DMIS into manual mode.
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2. Access the Manual TTP Scan dialog box (Insert | Scan | Manual TTP).
3. Define the necessary parameters.

4. Click the Create button. PC-DMIS displays the Execution dialog box and

requests that you take a hit.

5. Take the hits as requested.

6. At the end of the scan, click the Scan Done button in the Execution

dialog box to stop the scan.

Some scanning methods are not available when you use a touch trigger probe.

Performing Manual Scans with a Hard Probe

A hard probe must be used to access the four measurement methods. Manual
scanning provides four different measurement methods that can be used with a
hard probe. PC-DMIS collects the measured points as fast as they are read by
the controller during the scanning process. Once the scan is complete, PC-DMIS
provides the ability to reduce the collected data based on the scanning method

you select.

The four measurement methods with a hard probe are described below.

When a touch trigger probe is used, PC-DMIS requires individual hits be at each
location. It does not offer the different measurement methods as described for a hard probe
scan.
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Performing a Fixed Time / Distance Manual Scan

VARIABLE DELTA
Sean bype: FlVARIABLEDELTA - << Basc
HMominaks: | FINDROMS "
Execube: |RELEARMN -
ID: SOW1
Distanoe between 0.1
fits: o
Time delay bebaaen 1
reads:
Exec Controls CAD Blemenis
Sngle point of | Gedect Depth
Deselect Dessimct Al
#| Probe comp Thickness: i)
| CAD comp
Find Hominal Cantrols
Frd Noms Tolerance: 0. 200
Liae COP
Only selected
Use Bestt
Desplay Controls
o | Show hits ¥ Show al
Creats Clas=

Variable Delta dialog box

The Insert | Scan | Fixed Time | Distance method of scanning enables you to
reduce the number of hits taken in a scan by specifying the distance the probe
must move as well as the time that must pass before PC-DMIS can accept

additional hits from the controller.
To create a fixed time / distance (variable delta) scan:
1. Access the Variable Delta dialog box.

2. If you don't want to use the default name, specify a custom name for the

scan in the ID box.

3. Inthe Time delay between reads box, type the time in seconds that

needs to elapse before PC-DMIS takes a hit.
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Time in seconds

4. In the Distance between hits box, type the distance that the probe needs
to move before PC-DMIS takes a hit. This is the 3D distance between

points.

If you type 5, and your unit of measurement is millimeters, the probe has to
move at least 5 mm from the last point before PC-DMIS accepts a hit from the
controller.

Distance

5. If you're using a CAD model, type a find nominals tolerance in the Find
Nominal Controls area. This defines how far away the actual ball center

point can be from the nominal CAD location.
6. Set any other dialog box options as needed.
7. Click Create. PC-DMIS inserts the basic scan.

8. Execute your measurement routine. When PC-DMIS executes the scan,
the Execution Options dialog box appears. PC-DMIS waits for data to

come from the controller.

9. Manually drag the probe over the surface you want to scan. PC-DMIS
checks the amount of time elapsed and the distance the probe moves.
Whenever the time and distance exceed the values specified, it accepts a

hit from the controller.
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Performing a Fixed Time Manual Scan

TIME DELTA
Soan bype: 55"1'[\.15[;5_11 » | << Basc |
Fominals: | FINDROMS - |
Exscute: [RELEARN -|
ID: SCW1
Time delay bebwaen
e 1.00000C
Exec Controls CAD Blemenis
Sngle point o | Gedect Depth
Deselect | Dessiect Al
| Probe
o Thickness: i)
o | CAD comp
Find Mominal Cantrods
Frd Noms Tolerance: 0. 200
Lize COP
Cnly selected
Use BestSit
Display Controls
o | Show hits + Show al
Create | Clas=

Time Delta dialog box

The Insert | Scan | Fixed Time method of scanning allows you to reduce the
scan data by setting a time increment in the Time Delay Between Reads box.
PC-DMIS starts from the first hit and reduce the scan by deleting hits that are

read in faster than the specified time delay.

If you specify a time increment 0.05 seconds, then PC-DMIS only keeps hits from
the controller that are measured at least 0.05 seconds apart. It excludes the other hits from the
scan.

To create a fixed time (time delta) scan:
1. Open the Time Delta dialog box.

2. If you don't want to use the default name, specify a custom name for the

scan in the ID box.
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3. Inthe Time delay between reads box, type the time in seconds that
need to elapse before PC-DMIS takes a hit.

Time in seconds

4. If you're using a CAD model, type a find nominals tolerance in the Find
Nominal Controls area. This defines how far away the actual ball center

point can be from the nominal CAD location.
5. Set any other dialog box options as needed.
6. Click Create. PC-DMIS inserts the basic scan.

7. Execute your measurement routine. When PC-DMIS executes the scan,
the Execution Options dialog box appears. PC-DMIS waits for data to

come from the controller.

8. Manually drag the probe over the surface you want to scan. Whenever the
elapsed time exceeds the values specified in the Time delay between

reads box, PC-DMIS accepts a hit from the controller.
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Performing a Fixed Distance Manual Scan

[ FoiED pELTA

Coan bype: ?:['.;Hj:F_LT,!. - | == Bamc |
Hominats: | FINDNOMS - |
Exscute: [RELEARN -|
ID: SOW1
Distance between 0.1
o 15 Tt
Exec Controls CAD Blements
Sngle point o | Cedect Di=pth
Deselect | Dessiect Al
+| Probe
o Thickness: v}
CAD comp
Find Hominal Cantrols
Erd MNoms Tolerance: 0. 100
Lse COP
Only selected
Lise Bestiit
Display Controls
Show hits Shorw al
Create | Clas=
Fixed Delta dialog box

The Insert | Scan | Fixed Distance scan method enables you to reduce the
measured data by setting a distance value in the Distance between hits box.
PC-DMIS starts from the first hit and reduces the scan by deleting hits that are
closer than the distance specified. The reduction of hits happens as data comes
from the machine. PC-DMIS only keeps the points that are set apart by more

than the specified increments.

If you have specified an increment of 0.5, PC-DMIS only keeps the hits that are at
least 0.5 units apart from each other. It discards the rest of the hits from the controller.

To create a fixed distance (delta) scan:
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Open the Fixed Delta dialog box.

If you don't want to use the default name, specify a custom name for the

scan in the ID box.

In the Distance between hits box, type the distance that the probe needs
to move before PC-DMIS takes a hit. This is the 3D distance between

points.

If you type 5, and your unit of measurement is millimeters, the probe has to
move at least 5 mm from the last point before PC-DMIS accepts a hit from the
controller.

4.

If you're using a CAD model, type a find nominals tolerance in the Find
Nominal Controls area. This defines how far away the actual ball center

point can be from the nominal CAD location.
Set any other dialog box options as needed.
Click Create. PC-DMIS inserts the basic scan.

Execute your measurement routine. When PC-DMIS executes the scan,
the Execution Options dialog box appears. PC-DMIS waits for data to

come from the controller.

Manually drag the probe over the surface you want to scan. PC-DMIS
accepts hits from the controller that are separated by any distance greater

than the distance you defined in the Distance between hits box.
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Performing a Body Axis Manual Scan

BODY AXIS
Coan bype: ’_" BOOY AXIS - << Basc
Aos: (K - Fomnals: | FIDROMS -
Locakon: 0 Ewecube: |RELEARN -
IrvTemeni: 1v] ID: SOW1
Exec Controls CAD Blemenis
Sngle point o | Bedect Depth
Deselect Desmimct Al
o
Probe comp Thickness: o
| CAD comp
Find Hominal Cantrods
Frid Noms Tolerance: 0. 20
Lige COP
Only selected
Use Bestt
Display Controls
+ | Show hits + Show al
Creats Clas=
Body Axis dialog box
SCHN1

Probe and scan

The Insert | Scan | Body Axis scan enables you to scan a part by specifying a
cut plane on a certain part axis and dragging the probe across the cut plane. As
you scan the part, you should scan so that the probe crisscrosses the defined cut

plane as many times as desired. PC-DMIS then follows this procedure:

1. PC-DMIS gets data from the controller and finds the two data hits that are

closest to the cut plane on either side as you crisscross.

2. PC-DMIS then forms a line between the two hits, which pierces the cut

plane.

3. The pierced point then becomes a hit on the cut plane.
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This operation happens every time you cross the cut plane. You will finally have

many hits that are on the cut plane.

You can use this method to inspect multiple rows (PATCH) of scans by specifying

an increment for the cut plane location. After PC-DMIS scans the first row, it

moves the cut plane to the next location by adding the current location to the

increment. You can then continue scanning the next row at the new cut plane

location.

To create a body axis scan:

1.

2.

Open the Body Axis dialog box.

If you don't want to use the default name, specify a custom name for the

scan in the ID box.

From the AXxis list, select an axis. The available axes are X, Y, and Z. The

cut plane that your probe crisscrosses will be parallel to this axis.

In the Location box, specify a distance from the defined axis where your

cut plane is located.

In the Increment box, specify the distance between planes if you will be

scanning across multiple planes.

Distance

If you're using a CAD model, type a find nominals tolerance in the Find
Nominal Controls area. This defines how far away the actual ball center

point can be from the nominal CAD location.
Set any other dialog box options as needed.
Click Create. PC-DMIS inserts the basic scan.

Execute your measurement routine. When PC-DMIS executes the scan,
the Execution Options dialog box appears. PC-DMIS waits for data to

come from the controller.
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10.Manually drag the probe back and forth over the surface that you want to
scan. As the probe approaches a defined cut plane, a continual audible
tone is heard that gradually increases in pitch until the probe crosses the
plane. This audible cue helps you determine how close the probe is to any
cut planes. PC-DMIS accepts hits from the controller each time the probe

crosses the defined plane.

Performing a Multisection Manual Scan
[ MuLTISECTION

Scan type: ;:':'-"\-'I_I.HEEEUD" +* | =< Basc |
Section type:  Parallel Planes ¥ Mominals: iﬂbﬂﬂﬁ T]
Ingement: 0.1 Execute: |RELEARN |
Mumber of sections: 2 D: SNl
Start Point
L Y: 0 2 0
Initial Wectorg
Wers | b LA
Fl... 0000 Q.000 1000
Exec Controls CAD Controls
Single point | Eelmct Depth
Deselect | Deselect Al |
el
Frobe comp Thickness: o
o | CAD comp
Find Hominal Cantrols
Find Noms Tolerance: 0. 200
= Only selected
Use Bastt
Display Controls
| Show hits: ¥ Show al
Create Clase

Multisection dialog box

SCN1

Probe and scan
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The Insert | Scan | Multisection method of scanning functions much like the

Body Axis manual scan with these differences:

It can cross multiple sections.

It does not have to be parallel to the X, Y, or Z axis.

To create a multisection scan:

1.

2.

Open the Multisection dialog box.

If you don't want to use the default name, specify a custom name for the

scan in the ID box.

From the Section type list, choose the type of sections you want to scan.

The available types include:

o Parallel Planes - The sections are planes running through your part.
Every time the probe crosses a plane, PC-DMIS records a hit. Planes
are relative to the start point and direction vector. If you select this
type, define the vector of the initial plane in the Initial Vectors

area.

e Radial Planes - These sections are planes radiate out from the start
point. Every time the probe crosses a plane, PC-DMIS takes a hit. If

you select this type, define two vectors in the Initial Vectors area:

o The vector of the initial plane (PlaneVec)
o The vector around which the planes are rotated (AxisVec)

« Concentric Circles - These sections are concentric circles with
increasingly larger diameters centered around the start point. Every

time the probe crosses a circle, PC-DMIS takes a hit. If you select
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8.

9.

this type, define a single vector in the Initial Vectors area which

defines the plane in which the circle lies (AxisVec).

In the Number of Sections box, type how many sections you want to

have in your scan.

If you chose at least two sections, specify the increment between sections
in the Increment box. For parallel planes and circles, this is the distance
between places. For radial planes, this value is an angle. PC-DMIS

automatically spaces the sections on the part.

Define the scan's start point. In the Start Point area type the X, Y, and Z
values. Or, click on your part to have PC-DMIS select the start point from
the CAD drawing. The sections are calculated from this temporary point

based on the increment value.

If you're using a CAD model, type a find nominals tolerance in the Find
Nominal Controls area. This defines how far away the actual ball center

point can be from the nominal CAD location.
Set any other dialog box options as needed.

Click Create. PC-DMIS inserts the basic scan.

10.Execute your measurement routine. When PC-DMIS executes the scan,

the Execution Options dialog box appears. PC-DMIS waits for data to

come from the controller.

11.Manually drag the probe over the surface that you want to scan. As the
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Performing a Freeform Manual Scan

MAMNLAL FREEFORM
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Manual Freeform dialog box

PC-DMIS CMM

The Insert | Scan | Manual Freeform scan lets you create a freeform scan with

a hard probe. This scan doesn't require a initial or direction vector, like many of

the other manual scans. Similar to its DCC counterpart, all you need to do to

create a freeform scan is to click points on the surface you want to scan.

To create a manual freeform scan:

1. Click the Advanced>> button to display the tabs at the bottom of the

dialog box.

2. Click on the surface of the part in the Graphic Display window to define

your scan's path. With each click, an orange point appears on the part

drawing.

3. Once you have sufficient points for your scan, click Create. PC-DMIS

inserts the scan into the Edit window.
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4-axis Scanning 367

A
Adaptive Circle Scan strategy 175
Advanced tab 176
Description 175
Filters tab 177
Gage scan calibration 226
Gage scan filter 228, 230
Path Definition tab 178
Scan Path tab 179
Setup tab 175

Adaptive Cone Concentric Circle Scan
strategy 179

Advanced tab 180
Description 179
Filters tab 181
Setup tab 179

Adaptive Cone Line Scan strategy
182

Advanced tab 183

Description 182
Filters tab 184
Setup tab 182

Adaptive Cylinder Concentric Circle
Scan strategy

Gage scan calibration 226
Gage scan filter 228, 230

Adaptive Cylinder Line Scan strategy
184

Advanced tab 185
Description 184
Filters tab 186
Setup tab 185

Adaptive Cylinder Spiral Scan
strategy 187

Advanced tab 188
Description 187
Filters tab 189
Setup tab 187

Adaptive Free Form Plane Scan
strategy 192

Advanced tab 193
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Description 192

Execution tab 216

Filters tab 194

Path Definition tab 195

Sample teach path 205

Scan Path tab 212

Setup tab 193
Adaptive Linear Scan strategy 190

Advanced tab 191

Description 190

Filters tab 191

Setup tab 190

Adaptive Plane Circle Scan strategy
217

Advanced tab 218
Description 217

Filters tab 219

Path Definition tab 220
Scan Path tab 221
Setup tab 217

Adaptive Plane Line Scan Strategy
223

Advanced tab 224

Description 223

Filters tab 225

Setup tab 224
Adaptive Scanning strategies 173
Advanced tab

Adaptive Circle Scan strategy 176

Adaptive Cone Concentric Circle
Scan strategy 180

Adaptive Cone Line Scan strategy
183

Adaptive Cylinder Line Scan
strategy 185

Adaptive Cylinder Spiral Scan
strategy 188

Adaptive Free Form Plane Scan
strategy 193

Adaptive Linear Scan strategy 191

Adaptive Plane Circle Scan strategy
218

Adaptive Plane Line Scan Strategy
224

Gage Scan Calibration strategy 231
Angle Point 306

Assignments for measuring
temperature 106

Auto Features 171, 292
Angle Point 306

Auto Line 320
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Circle 331

Cone 359
Corner Point 310
Cylinder 355
Edge Point 302
Ellipse 335

High Point 314
Notch Slot 346
Plane 327
Polygon 352
Round Slot 338
Sphere 362
Square Slot 342
Surface Point 298
Vector Point 293

Auto Move Properties, for Auto
Features 155

Average temperature 106

Axis basic scan 441

B
Basic scans 426
BASICSCAN dialog box

AXxis basic scan 441

475

Center basic scan 445
Circle basic scan 427
Cylinder basic scan 434

Line basic scan 451

C

CAD Data Method for circle basic
scan 432

Calibrating
Analog Probes 92, 96
Probe Tips 71
SP600 92, 96
Center basic scan 445
Centroid for circle basic scan 427

Changeable temperature sensor

Creating a temperature probe file

103

Tool racks 108
Types 102

Circle 284, 331

Circle basic scan 427
BASICSCAN dialog box 427
CAD Data Method 432
Centroid 427

CutVec 427



Defining 427
InitVec 427
Key In method 429
Measured Point method 430
Performing 427
Scanning 427
Surface Data method 431
Wireframe Data method 431
Comment Dialog box 32
Contact Auto Move Properties 155

Contact Auto Move Properties, for
Auto Features 155

Contact File Hole Properties 158
Contact Path Properties 126
Contact Sample Hits Properties 134

Continuous contact temperature
sensor 102

Corner Point 310

CutVec for circle basic scan 427

Cylinder 287, 355

Cylinder basic scan 434, 439
CAD Data Method 439

Cylinder Centering Thread Scan
strategy 232

D

Defining probes 60
Contact probes 61
Hard probes 70
Star probes 63

Disk Stylus Calibration Notes and
Procedure 94

E
Edge Point 302

Edit Probe Component dialog box
105

Editing a temperature probe
component 105

Ellipse 335
Execute 52
Execution tab

Adaptive Free Form Plane Scan
strategy 216

Self Centering Point Strategy 237
TTP Free Form Plane Strategy 261

Extrapolation measuring method
106

F
Feature

Measuring 18
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Filters tab
Adaptive Circle Scan strategy 177

Adaptive Cone Concentric Circle
Scan strategy 181

Adaptive Cone Line Scan strategy
184

Adaptive Cylinder Line Scan
strategy 186

Adaptive Cylinder Spiral Scan
strategy 189

Adaptive Free Form Plane Scan
strategy 194

Adaptive Linear Scan strategy 191

Adaptive Plane Circle Scan strategy
219

Adaptive Plane Line Scan Strategy
225

Find Hole Properties, for Auto
Features 158

Fixed temperature sensor

Creating a temperature probe file
103

Tool racks 108
Types 102
G
Gage Scan Calibration strategy 226

Advanced tab 231
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Compensation types 228
Description 226
Enabling the gage scan filter 230
Results file 226
Setup tab 228

Gage scan filter 230
Compensation types 228
Enabling 230
Gage Scan Calibration strategy 226
Setup tab 228

Getting Started 4

H
High Point 314

I

InitVec for circle basic scan 427

K

Key In method for circle basic scan
429

L

Leg Collision check 71
Level 34

Level D2HBLevel13 25
Line 282, 320

Line basic scan 451
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Manual Scans 453
Measured Features 280
Circle 284
Cone 288
Cylinder 287
Line 282
Plane 283
Point 281
Round Slot 285
Sphere 289
Square Slot 286
Measured point 106, 281

Measured Point method for circle
basic scan 430

Measurement strategies 171
Adaptive Scanning 173
Non-adaptive scanning 226
Selecting a strategy 114
Tab 114
TTP 238
Working with 171

Multiple temperature measurements
106

N

New Measurement Routine Dialog
Box 11

Non-adaptive scanning strategies
226

Non-continuous contact
temperature sensor 102

Notch Slot 346
(0]
Online 8

P
Path Definition tab
Adaptive Circle Scan strategy 178

Adaptive Free Form Plane Scan
strategy 195

Adaptive Plane Circle Scan strategy
220

TTP Free Form Plane Strategy 239
TTP Plane Circle strategy 263

Path Properties, for Auto Features
126

PC-DMIS CMM 3
Creating Alignments 277
Getting Started 4
Measuring Features 278

QuickMeasure toolbar 269
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Scanning 365 Q
Setting Up and Using Probes 59 Quick scan 418
Using the Probe Toolbox 114 Creating 418
PC-DMIS CMM Tutorial 5 Multiple polylines 420
Plane 283, 327 Points 426
Point 281, 293, 298, 302, 306, 310, Probe results 425
314

Single polyline 419

Polygon 352
Surface 422

Probe Toolbox 114
QuickMeasure 269

Changing Probes 118
R

Contact Auto Move Properties 155 _ _ ,
Results file for Gage Scan Calibration

Contact Find Hole Properties 158 strategy 226

Contact Path Properties 126 Round Slot 285, 338

Deleting Hits 120 5

Hits Mode 121 Sample Hits Properties, for Auto

Features 134

Readouts Mode 121
Scan Path tab

Sample Hits Properties 134
Adaptive Circle Scan strategy 179

Selecting a measurement strategy
in 171 Adaptive Free Form Plane Scan

strategy 212

Taking Hits 120
Adaptive Plane Circle Scan strategy

Viewing Probe Readouts window 221

120
Scan/Hit Path tab

Probe Toolbox dialog box 114
TTP Free Form Plane Strategy 257

TTP Plane Circle strategy 266

479



Scanning 365, 367 Fixed Time / Distance 459

4-axis 367 Freeform 471

Advanced scans 369, 407 Hard Probe Scans 459
Freeform 398 Multisection 468
Grid 404 Rules 455, 456, 457
Linear Closed 376 Touch Trigger Scans 458
Linear Open 370 Quick scans 418
Patch 381 Section cuts 407
Perimeter 385 Creating 414
Rotary 395 Description of Section Cut dialog

box 408

Section 390

Scanning strategies
Section cuts 407

Adaptive Scanning 173
UV 400

Non-adaptive 226
Basic scans 426

TTP 238

Axis 441
Section cut 407

Center 445

Creating 414
Circle 427

Dialog box 408
Cylinder 434

Working with 407
Line 451

Select Hits tab
Manual Scans 453

TTP Free Form Plane Strategy 255
Body Axis 465

TTP Plane Circle strategy 264
Fixed Distance 463

Self-Centering Point Strategy 234
Fixed Time 461
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Setup tab
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strategy 187
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strategy 193
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217

Adaptive Plane Line Scan Strategy
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TTP Plane Circle strategy 262
SP600
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Sphere 289, 362
Square Slot 286, 342
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Scan/Hit Path tab 257
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Vector Point 106, 293

Void Detection 155
W
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basic scan 431
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#: Number

C
CCW: Counterclockwise
CW: Clockwise

D

DCC: Direct Computer Control

Discrete Hit: Discrete hits are individual hit measurements. The minimum
number of discrete hits for a measured circle, for example, is three. This
differs from a scan measurement which may include many more hits
depending on the size of the circle and the properties of the scan.

M

mm: Millimeters

ms: Milliseconds

P

PMM: This is a CMM brand manufactured by Leitz.
PRBRDV: Probe Radial Deviation. This is the deviation type used for discrete hit

measurement.
Pt.: Point
S
SCNRDV: Scan Radial Deviation. This is the deviation type used for scan-type
measurements.
T

TTP: Touch Trigger Probe
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