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Scanning Your Part

Scanning Your Part: Introduction

PC-DMIS allows you to define a point measurement by scanning the surface of the part
at specified increments. This provides you with a way to scan and digitize your part's
surfaces.

PC-DMIS supports scanning in these products:

« PC-DMIS CMM - Using a touch trigger or analog probe on a CMM
e« PC-DMIS Laser - Using a laser probe
e« PC-DMIS Portable - Using a hard probe on a portable arm

For information on the above approaches to scanning, consult the appropriate
documentation. The documentation for each product discusses the available scans and
procedures to follow within those environments to create those scans.

Advanced Scans

Portable (PC-DMIS

Contact (PC-DMIS CMM) | Laser (PC-DMIS Laser) Portable)

Linear Open Advanced Linear Open Advanced
Scan Scan

Linear Closed Advanced
Scan

Patch Advanced Scan Patch Advanced Scan

Perimeter Advanced Scan | Perimeter Advanced Scan
Section Advanced Scan
Rotary Advanced Scan
Freeform Advanced Scan | Freeform Advanced Scan
UV Advanced Scan

Grid Advanced Scan
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Working with Section Cuts

Basic Scans

Contact (PC-DMIS CMM)

Laser (PC-DMIS Laser)

Portable (PC-DMIS
Portable)

Circle Basic Scan
Cylinder Basic Scan
Axis Basic Scan
Center Basic Scan

Line Basic Scan

Manual Scans

Contact (PC-DMIS CMM)

Laser (PC-DMIS Laser)

Portable (PC-DMIS
Portable)

Fixed Distance Manual
Scan

Fixed Time / Distance
Manual Scan

Fixed Time Manual Scan
Body Axis Manual Scan
Multisection Manual Scan

Freeform Manual Scan

Manual Laser Scan

Fixed Distance Manual
Scan

Fixed Time / Distance
Manual Scan

Fixed Time Manual Scan
Body Axis Manual Scan
Multisection Manual Scan

Freeform Manual Scan

The main topics in this chapter discuss information common to scanning in any of the
supported applications as well as common functions of the scanning dialog boxes
(Insert | Scan). They do not cover the specifics on how to create a scan, since the
methods for doing so depend on your specific application.

The main topics discussed here include:



Components of a Scan

e« Components of a Scan

e Working with CAD Surfaces

e Locating Points in a Scan

e Common Functions of the Scan Dialog Box

e« Common Functions of the BASICSCAN Dialog Box
e Additional Manual Scan Options

¥ Changing Animation Speeds: If you want to modify your offline animation
speeds, see the Execution area on the General tab in the Setup Options dialog box
(Edit | Preferences | Setup). In addition, see "Executing and Debugging Measurement
Routines Offline" in the "Working in Offline Mode" chapter.

Components of a Scan

Advanced scans in PC-DMIS are composed of "basic scans". For example, a Patch
scan is actually made up of rows of data, where each row is a basic scan. The basic
scans act as building blocks for the higher-level scans, such as Patch scans. The PC-
DMIS CMM documentation discusses advanced scans and basic scans.

Working with CAD Surfaces

When you create scans, you often need to select one or more surfaces that you want
PC-DMIS to scan. PC-DMIS shows selected surfaces in the defined highlight color:
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A selected surface in a highlight color

For more information on the highlight color, see the "Colors Tab" topic in the "Editing the
CAD Display" chapter.

To deselect (or select) a desired surface:

1. Ensure that your part displays surface data.
o Enable Surface mode. To do this, from the Graphic Modes toolbar (View

| Toolbars | Graphic Modes), select the Surface Mode icon (@).
e Show the part in solid view. To do this, from the Graphic View toolbar
(View | Toolbars | Graphic View), select the Toggle Graphic Window to

Solid icon ( ﬂ ) so that the Graphic Display window shows a solid view.

2. Access the appropriate scan dialog box (Insert | Scan), and start to define the
scan.

3. As needed, click on a surface or surfaces to select them. If you make a mistake
and need to deselect a surface, press Ctrl and click on the surface.



Locating Points in a Scan

Locating Points in a Scan

When you work with scans, you may find it helpful to be able to locate individual points
of a scan in the Edit window (View | Edit Window).

Follow this procedure:

i
~|- -!'
- -
- -

¥ If needed, set the brawScansAsPoints registry entry (found in the Option
section) to a value of 1 to better identify individual points.€®

Example of a Patch Scan with DrawingScansAsPoints set to 1

Create a scan.

Enter Summary Mode in the Edit window.

3. From the Graphic Modes toolbar (View | Toolbars | Graphic Modes), select
the Text Box Mode icon.

4. Right-click on a scan point in the Graphic Display window. A shortcut menu
appears.

5. Select the Move Cursor To menu item.

N

PC-DMIS moves the cursor to the appropriate point in the Edit window. If you decide to
do this while in Command mode, it also goes to the appropriate point as long as the
SHOW HITS parameter is set to YES.
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Common Functions of the Scan Dialog
Box

Many of the functions described below are common to many of the scan dialog boxes
(Insert | Scan) used in the supported applications. Options that relate specifically to one
scan mode are appropriately indicated.

Linear Open Scan
Scan type: L3Linear Open scan - << Basc |
Direction 1 Tech: [IH SCNL
LInE =l Boundary Poinds
F b ! ¥ F
May mcrement: 001 1 0.000 oo 0,000
o 0000 0.000 0,000
2 0.000 ouDoad 0,000
add | [Delete |
Iritial Yisctnrs
Voo I 1 K
- 0.000 p.oog L.00

E
AL.. 0.000 0uocd 1.000
]

Execution | Graphics | Path Definition | Contral Pants | Settngs

Exer Controks Homrals Method Hit Controls Desplary Controls
worMAL | |masTER v| |wcor  w| Hshewhits

CearF Show sl

gle paint Boundary Type
| At move —

- PLANE *
| Probe comp Crossngs: |

Uz COF

Create Chage

A sample scan dialog box
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Scan Type
Scan Type: | = Patch Scan j
Direction 1 '||1--_-29 Linear Open Scan -
W @ Linear Clozed Scan

Patch Scan

LA Section Scan

The Scan Type list in the scan dialog box (Insert | Scan) lets you switch between
available scans. If you select a new scan, the dialog box changes to the selected scan

type.
Basic and Advanced Buttons

The <<Basic and Advanced>> buttons in the scan dialog box (Insert | Scan) switch
between displaying basic scanning options on the scan dialog box and more in-depth,
advanced options.

e Click Advanced>> to expand the dialog box to include the Execution,
Graphics, and Path Definition tabs in the lower section. Each tab contains
additional options that you can use to define your scan.

e Click <<Basic to hide the more advanced items and display the basic information
you need to create the scan.
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Basic items visible (left), Advanced items visible (right)
ID
| 1D: B |

The ID box in the scan dialog box (Insert | Scan) displays the ID of the scan to create.

Measure

.....................

If you select the Measure check box in the scan dialog box (Insert | Scan) and click the
Create button, PC-DMIS starts to measure the scan immediately. If you do not select
the Measure check box when you click Create, PC-DMIS inserts a scan object into the
Edit window that you can measure later. This enables you to set up a series of scans
that you can insert into the Edit window and measure at a later time.
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This check box is available only when PC-DMIS is Online.

Boundary Points Area

To define the boundary of a scan in the scan dialog box (Insert | Scan), PC-DMIS
allows you to key in or measure points, or use CAD data.

— Boundam Pointz
g | [ = |
1 0.000 0.000 0.000
] 0.000 0.000 2.540
2 0.000 0.000 0.000
sdd | Delete |

A sample Boundary Points area
This function is only available for DCC scans.

LINEAROPEN - These scans can also be measured without an end point. Delete the
end point, and PC-DMIS keeps measuring the scan until you manually stop it. You
cannot delete the starting point and direction point.

LINEARCLOSE - These scans need to have the start and direction points. You cannot
delete or add boundary points.

PATCH - These scans need to have at least three boundary points to create a triangular
patch to work with. You can use the Add and Delete buttons in the Boundary Points
area to add or delete extra points. It adds a Closed Scan check box to this area.

IV Closed Patch Sean Use the Closed Patch Scan check box to indicate that you would
like to scan a closed feature like a cylinder, cone, slot, etc. If you select this check
box, PC-DMIS reduces the number of boundary points needed to define the scan
boundary. You would need to enter only the start and direction points and an end
point. The end point indicates how far down and up the feature the scan needs to
execute. The start and direction points together with the Initial Vector define the
Cut Plane vector. Usually, the Cut Plane vector is parallel to the axis of the feature
that you are measuring.

SECTION - Section scans use this area to set the boundary points for the SECTION
scan, find holes defined in the CAD data, and toggle between displaying data for holes
or for boundary points. Section scans add the Cut CAD and Show Cut buttons to this
area for this purpose.

9
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_EutCAD Aty you define a boundary and click Cut CAD, PC-DMIS automatically
searches through the CAD data for any hole features along the scan's path. Any
hole edges along the scans path are indicated with a integer for the point followed
by a "H" (i.e. 2H, 3H, etc.). The hole edge points are set at a default distance of
0.0787 inches from the theoretical hole edge.

You can cut CAD with specific, user-selected surfaces. To do this, select the
boundary points, select the Select check box, select the desired surfaces, and
then click Cut CAD. PC-DMIS then cuts only the selected surfaces to find the hole
or holes.

You do not need to click Cut CAD if your CAD does not contain hole features. If
you do not use this button, PC-DMIS scans the part using the given start and end
boundary points.

When cutting surfaces, PC-DMIS uses only the surfaces that appear in the first
View (the Blue View).

See "Setting up the Screen View" in the "Editing the CAD Display" chapter. When
you have a complex CAD drawing with multiple surfaces, you can arrange groups
of surfaces into CAD levels. (See the "Working with CAD Levels" topic in the
"Editing the CAD Display" chapter.) Doing this helps you restrict Section CAD Cut
operations to specific portions of the CAD model.

_ShawCit | yse the Show Cut button to switch between displaying boundary or hole
data. After you define a boundary and select the Cut CAD button, click Show Cut
to switch to the appropriate display.

PERIMETER - These scans works the same as the LINEAROPEN scan.

ROTARY - These scans require you to have at least a start point and a direction point
(shown as 1 and D respectively in the Boundary Points list and on the CAD display).

If you don't have an end point (shown as 2), PC-DMIS continues to measure the
scan along the specified direction until it returns to the start point.

If you have a start point and an end point, PC-DMIS scans along the specified
direction until it reaches the end point.

PC-DMIS defaults to providing you with a start, direction, and end point in the
Boundary Points area. You can delete the end point, but you cannot delete the
start or direction point.

As you define each boundary point (by either clicking on the CAD or typing in the
values), PC-DMIS automatically snaps each point to the radius distance from the

10
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center point unless you didn't define a radius. In this case, the first boundary point
you define also defines the radius.

The Boundary Type area is only available in DCC mode for Linear Open,
Linear Close, Patch, Section, and Rotary scans.

Setting Boundary Points Using the Keyin Method
To use the keyin method to set the boundary of a scan:

1. Double-click the desired boundary point in the # column in the scan dialog box
(Insert | Scan). This displays the Edit Scan Item dialog box.

Edit Scan Ttem: Centrold
<
:[0.000000 Cancel |
Z: [0.000000 |

Edit Scan Item dialog box

2. Manually edit the X, Y, or Z value.
3. Click the OK button to apply the changes.

The Cancel button disregards any changes that have been made and closes the dialog
box.

The Next button accepts the changes and then brings up the next boundary point for
you to edit.

Setting Boundary Points Using the Measured Point Method

To set the boundary of the scan using measured points, touch the probe on the part.
This automatically updates the value of the boundary point that is currently selected in
the Boundary list. The focus then moves to the next boundary point (if there are any in
the list).

In the case of a PATCH scan, an extra boundary point is added automatically if the
current point is the last point in the list. The PATCH scan displays the last point (this is
the same as the previous point). PC-DMIS deletes this last point when you select the
OK button in the scan dialog box (Insert | Scan).

11
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Setting Boundary Points Using the CAD Data Method

PC-DMIS allows the selection of boundary points using both wireframe and surface
data.

When you use CAD surface data:

1. Make sure that you have imported solid CAD data.

2. Make sure that the Draw Surfaces icon ¥ is selected from the Graphic
Modes toolbar (View | Toolbars | Graphic Modes).

3. Access the scan dialog box that requires boundary points. Then, to select a
boundary point, click on the desired location in the Graphic Display window.

The selected surface is highlighted. PC-DMIS automatically updates the value of the
boundary point that is currently selected in the boundary list. The focus then moves to
the next boundary point (if any are available). In the case of a PATCH scan, an extra
boundary point is added automatically if the current point is the last point in the list.

When you use CAD wireframe data, there are two ways to select curve elements:
Mode 1 - Depth Curve

PC-DMIS uses a Depth curve during FindNoms operations to form a plane using two
curves. ldeally, the Depth curve is normal to the other curves selected so that PC-DMIS
can cross the two vectors (the vector of the Depth curve and the vector of any other
selected curve) and form a plane from which it can find the nominals.

To indicate a Depth curve, select the Depth check box and then select a curve. Only
one Depth curve is to be selected and this should be done after other curves have been
selected.

1. Make sure that the Curve mode icon © s selected from the Graphic Modes
toolbar.

Select the Select check box.

Select the Depth check box.

Select a curve.

Indicate the two CAD edges that are normal to each other.

Clear the check box.

Click on the part.

No s~ ®OD

If a Depth curve is provided, PC-DMIS forms a plane by crossing the vector of each
edge with the vector of the depth curve and piercing that plane to create a point.

12
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Mode 2 - No Depth Curve

Select the Select check box.

Indicate the two CAD edges that are normal to each other.
Deselect the check box.

Click on the part.

HpwbdhE

If a depth curve is not selected, PC-DMIS simply drops the selected point onto the
curve.

Only LINEAROPEN, LINEARCLOSE, and PATCH scans can use wire frame
data.

Adding and Deleting Boundary Points
Add | Deletel

The Add and Delete buttons in the scan dialog box (Insert | Scan) enable you to add
boundary points to the list of boundary points, or delete them. There are some
restrictions about each type of scan. For example, a LINEARCLOSE scan will take only
a Start and Direction point. It will not allow you to add more points or delete these two
points. Please refer to each scan for specific restrictions.

Editing Boundary Points

You can edit boundary points by double-clicking the number of the desired point in the
‘# column in the scan dialog box (Insert | Scan).

l\)O—‘n

This displays the Edit Scan Item dialog box, which enables you to edit the X, Y, and Z
values.

13
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Edit Scan ltem

[} coooo ok |
Jfoooon  cael |
K |1.000000 i Newt I

Fip I

0 o ok |
v.[2028241 | Cancel |
Z [0.950000 l Next |

™ Poirt Al Hole

Edit Scan Item dialog boxes with the Flip button and Point at Hole check box

You can vary the column widths of the Boundary Point list by changing the width of the
list display column header. To do this, select the right or left edge of a column header
with the left mouse button and pull the edge to the desired size. You individually set and
detemine the width of each list display. This information is saved in the INI file to be
used each time you change the fields.

Flip:

The Flip button is only available when you edit a vector. Click this button to flip the
selected vector.

Point At Hole:

The Point At Hole check box only becomes available when you work with Section
scans. It allows you to change a non-hole point to a hole point.

A hole point defines where a linear section scan jumps over a hole that's found in its
path. After you click the Cut CAD button, PC-DMIS places hole points on either side of
any hole that interrupts the section scan.

Hole points are defined with the letter "H" after the point number (For example 1H, 2H,

3H, etc.). These points, like any boundary point, are added to both the Boundary
Points list and on the part model in the Graphic Display window.

14
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The Point At Hole check box is only available for non-hole points that you
need to change to hole points. If you have a hole point that needs to be changed to a
non-hole point, delete the hole point and create a new non-hole point.

Clearing Boundary Points

You can clear the Boundary Points list in the scan dialog box (Insert | Scan) of any of
the scan types by right-clicking while the cursor is inside the Boundary Points list. A
Reset Boundary Points button appears. Clicking this button resets all the boundary
points to zero and the number of boundary points is set to the minimum for each scan

type.

PC-DMIS doesn't allow you to clear the boundary points while you are using
the Cut CAD button available on Section scans. In this case, you need to click the
Show Bnd button to show the boundary points again before clearing the boundary
points.

Direction Technique Areas

Direction 2 Tech

Direction 1 Tech: |-|NE hd |
{ e *| | [Bobvaxs |

The Direction 1 Tech (left) and Direction 2 Tech (right) areas in the scan dialog box
(Insert | Scan) determine how the scan will take its hits. Most scans only scan in one
row or line, so, they only have one set of direction techniques in the Direction 1 Tech
list.

Patch scans are unique in that they scan over an area and so have additional rows of
points and use a second set of direction techniques in the Direction 2 Tech list. In the
Direction 2 Tech list, the selected technique determines the incremental technique that
will be applied between rows.

Select the desired technique. PC-DMIS will automatically display the Max / Min or
Increment boxes.

15
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Line Technique

Direction 1 Tech:
’7 LIHE TI

For Linear Open, Section and Patch scans - PC-DMIS determines each hit based on
the set increment and the last two measured hits. The approach of the probe is
perpendicular to the line between the last two measured hits. The probe will stay on the
cut plane. PC-DMIS will start at the first boundary point and continue taking hits at the
set increment, stopping when it reaches the end boundary point.

For Linear Closed scans - PC-DMIS determines each hit by the last two hits
measured. The approach of the probe is perpendicular to the line between the last two
measured hits. The probe will stay on the cut plane. PC-DMIS will not ask for the ending
point when using this scanning technique. The scanning process terminates when the
probe returns to the starting point.

For Rotary scans - PC-DMIS determines each hit based on the set increment and the
last two measured hits. The approach of the probe is perpendicular to the line between
the last two measured hits. The probe will always maintain the defined radial distance
from the center point, perpendicular to the center point vector. PC-DMIS will start at the
first boundary point and continue taking hits at the set increment, stopping when it
reaches the end boundary point.

Body Axis Technique

"Directiun 1 Tech: —‘

The BODY AXIS technique in the scan dialog box (Insert | Scan) is only
available for Patch and Linear Open scans when using a touch trigger probe.

PC-DMIS will take hits at the set increment along the current part's coordinate system.
The approach of the probe is perpendicular to the indicated axis. The probe will stay on

16
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the cut plane. The approach vector will be normal to the selected axis and on the cut
plane. The BODY AXIS technique uses the same approach for taking each hit (unlike
the LINE technique which adjusts the approach to be perpendicular to the line between
the previous two hits).

2[-1

-

7 3

Variable Technique

Direction 1 Tech:
’V ARIABLE -

Available for Linear Open, Linear Closed, Patch, Section, and Rotary scans

The VARIABLE technique in the scan dialog box (Insert | Scan) enables you to set
specific maximum and minimum angle and increment values that will be used in
determining where PC-DMIS will take a hit. The probe 's approach is perpendicular to
the line between the last two measured hits.

Enter the maximum and minimum values that will be used to determine the increments
between hits. You also must enter the desired values for the MAX and MIN angles. PC-
DMIS will take three hits using the minimum increment. It will then measure the angle
between hit's 1-2 and 2-3.

17
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o If the measured angle is between the maximum and minimum values defined,
PC-DMIS will continue to take hits at the current increment.

« If the angle is greater than the maximum value, PC-DMIS will erase the last hit
and measure it again using one quarter of the current increment value.

o If the angle is less than the minimum increment, PC-DMIS will take the hit at the
minimum increment value.

PC-DMIS will again measure the angle between the newest hit and the two previous
hits. It will continue to erase the last hit and drop the increment value to one quarter of
the increment until the measured angle is within the range defined, or the minimum
value of the increment is reached.

« If the measured angle is less than the minimum angle, PC-DMIS doubles the

increment for the next hit.
o If this is greater than the maximum increment value, it takes the hit at the

maximum increment.

PC-DMIS again measures the angle between the newest hit and the two previous hits.
continues to double the increment value until the measured angle is within the range
defined, or the maximum increment is reached.

It

If ANGLE > MAX ANG then INC = INC / 4 until MIN INC
If ANGLE < MIN ANG then INC = INC * 2 until MAX INC

18
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1
ﬁ-‘ '-‘
- -

- -

¥ Patch scans by default always start each new scan line with the minimum
increment. If you would prefer that each new line start with the increment from the
previously scanned line you can select the Patch Scans Maintain Last Increment
check box on the General tab in the Setup Options dialog box (Edit | Preferences |
Setup). For information, see "Patch Scans Maintain Last Increment” in the "Setting Your
Preferences" chapter.

Nullfilter Technique

Direction 1 Tech:
’7 HI_ILLFILTEFI 'I

Available to Linear Open, Linear Close, Patch, Section, and Rotary scans.

The NULLFILTER technique in the scan dialog box (Insert | Scan) does not filter data
at all. Whatever data PC-DMIS receives from the machine controller is the data given
you. Although Probe Compensation and FindNoms are still applied there is no data
reduction. This technique lets you control the increment of the hits by using the
OPTIONPROBE command which sets the point increment during a scan. See the
"Parameter Settings: Optional Probe tab" topic of the "Setting Your Preferences”
chapter for more information.

PC-DMIS will start at the first boundary point and continue taking hits at the set
increment, stopping when it reaches the end boundary point.

19
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¥ The NULLFILTER technique only appears in the Direction 1 Tech. list if you're
using an analog probe head, such as the SP600.

For Rotary scans, the probe always maintains the defined radial distance from the
center point, perpendicular to the center point vector.

Max / Min Boxes

These boxes are available for Linear Open, Linear Close, Patch, and Section
scans.

The Max / Min increment and angle boxes in the scan dialog box (Insert | Scan) are
available when you use the VARIABLE scanning technique described in the "Variable
Technique" topic. Only the Max Incr box is available for all of the scanning techniques.

Max Increment

|I'v1.a:-:|n|:r: IEI.'IEIEII:IEI |

The Max Incr box enables to set the maximum increment distance. Even though
increments may increase while using the Variable option, the increments will never be
greater than this distance.

Min Increment

| Mirlner  [0.10000 |

The Min Incr box enables you to set the minimum increment. Even though increments
may decrease using the Variable option, the increments will never be smaller than this
distance.

Max Angle

| Masang:  [10.0000 |

The Max Ang box enables you to set the maximum angle. Even though angles
measured may increase while using the Variable option, the angles will never be greater
than this value.

20
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Min Angle

|Minﬂng: |3.nnnnn|

The Min Ang box enables you to set the minimum angle. Even though angles
measured may decrease while using the Variable option, the angles will never be less
than this value.

Increment box

Available only for Patch scans.

Used with Patch scans, the Increment box in the scan dialog box (Insert | Scan)
enables you to set the incremental distance between rows on the patch scan. For
example, if you enter 0.5, then the scan sets the rows at increments of 0.5.

Scan Construction Area (for Perimeter Scan)

— Scan Construchon——
Increment: (010000

CaD Tal 0.00400
Offzet; 0.25000

Offzet Tol:  |0.00040
[+/]

Delete |

Used with the Perimeter Scan.

The Scan Construction area in the scan dialog box (Insert | Scan) has various options
for constructing a Perimeter Scan. These include:

e Increment

« CAD TOl

o Offset

e Offset Tol (+/-)

21
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o Calculate Boundary
e Delete

Increment Box for a Perimeter Scan

| Increment; IEI.1 nooo |

The Increment box in the scan dialog box (Insert | Scan) indicates the distance
between each of the hit points on the scan.

CAD Tol
|m[:. Tk [0.00400 |

The CAD Tol box in the scan dialog box (Insert | Scan) is useful to detect neighboring
surfaces. The larger the tolerance, the farther apart the CAD surfaces can be and still
be recognized as a neighboring surface.

Offset
Offset |E'

The Offset box in the scan dialog box (Insert | Scan) indicates the distance in from the
perimeter where the scan will be created and executed.

Offset +/ -
‘foset[T?I:] |n.nnn4n‘

The Offset Tol (+/-) box in the scan dialog box (Insert | Scan) indicates the amount of
allowable deviation from the offset value. It is a user supplied value.

Calculate Boundary

The Calculate Boundary button in the scan dialog box (Insert | Scan) determines the
composite boundary of the input surfaces. The calculated boundary appears as red dots
in the Graphic Display window.
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Delete

Delete |

The Delete button in the scan dialog box (Insert | Scan) deletes the previously created
boundary.

Section Location area (for Section Scan)

Sechion Location

|5.115055

duis: IY 7 I

Increment: | 3.00000

The box in the Section Location area in the scan dialog box (Insert | Scan) specifies
the initial section at which you would want the scan to start.

For example, if you want multiple sections at X = 5, X=5.5, X = 6, etc. you
must first specify 5.0 as the initial section. After each scan, PC-DMIS will automatically
jump to the next section at 5.5 and so on.

This value can be edited directly, or it can be set using the first boundary point. The first
boundary point's coordinate value corresponding to the cut axis is the section location.
When the first boundary point is defined by either taking a hit, selecting from CAD data,
or keying in a value, the coordinate value for the cut axis is used.

If the first boundary point is set to 45, 37, 100 and the cut axis is Y, the section
location is at 37. If the cut axis is X, the section location is 45.

AXis List
Anig |>< 'l
Y
z
None
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The Axis list in the scan dialog box (Insert | Scan) enables you to select the axis (X, Y,
or Z) where you want multiple sections. The None option is also available. It allows you
to select a "section line" on screen.

Scans do not usually allow you to work with curve data. However, if you select None, a

section scan lets you select a graphically-displayed section line that is then used to
define the cut plane and scanning path.

Increment

| Increment: IEI.1 nnon |

The Increment box in the scan dialog box (Insert | Scan) specifies the jump distance
along the section axis after each scan is done.

Initial Vectors Area

— Initial Wectors
Wectar: | I | J | K. -
|t ec (0.000000 0.000000 1.000
Cubtfec (0.000000 0.000000 1.000—
Endvec (0.000000 0.000000 1 .Dflllll
1| | 3

The Initial Vectors area in the scan dialog box (Insert | Scan) displays a list of vectors
that are used to start and stop a scan. Some scans do not use any initial vectors. These
are UV, Grid, Perimeter, and FreeForm scans. The following lists the available initial
vectors, when they are used, and their descriptions:

InitVec (Initial Touch Vector)

Used in Linear Open, Linear Closed, Section, Patch, Rotary, and Basic scan
types.

The values that are displayed in the Initial Touch Vector row indicate the
surface vector of the first point in the scanning process.

CutVec (Cut Plane Vector)

Used in Linear Open, Linear Closed, Patch, Section, and several Basic scan
types.

A cut plane is used internally for DCC scanning calculations. This cut plane
is derived differently for each supported scan type.
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For Linear Open, the Cut Plane vector (CutVec) is the cross
product of the Initial Touch vector (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.

For Linear Closed, the Cut Plane vector (CutVec) is the cross
product of the Initial Touch vector (InitVec) and the line between the
start and end point.

For Patch Scan, the cut plane vector (CutVec) is derived by
crossing the Initial Touch vector (InitVect) and the line between the
first and second point. The cut plane vector is then set to the
correct direction by using the line between the second and third
points. The End Touch vector (EndVec) is the vector used to take
the second boundary points and is used to jump to the second row
after completing the first row.

For Section Scan, the Cut Plane and Initial Touch vectors are used
to measure the scan. The Cut Plane vector is the cross product of
the Initial Touch vector and the line between the starting and end
point. If there is no end point, then the line between start and
direction point is used.

EndVec (End Touch Vector)

Used in Linear Open, Patch, Section, Rotary, and Line Basic scan types.

The End Touch vector is the approach vector of the scan at the end of the
row. This is used only to stop the scan or to move to the next row (in the
case of a Patch scan).

PlaneVec (Boundary Plane Vector)

Used in Linear Open, Linear Closed, Patch, Section, and Rotary scan types.

The Boundary Plane vector and the End Touch vector are used with the
given Boundary Condition to stop the scan. The Boundary Plane Vector has
different uses when applied to different Boundary Conditions:

For a Plane, when used with a Plane Boundary Condition, it
represents the normal vector of the Plane.

For a Sphere, it is not used with the Sphere Boundary Condition.
For a Cylinder, when used with a Cylinder Boundary Condition, it
represents the Axis of the Cylinder.

For a Cone, when used with a Cone Boundary Condition, it
represents the Axis of the Cone.
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DirVec (Initial Direction Vector)
Used in Rotary, Manual, and Line Basic scan types.

It represents the direction in which the scan will begin and is used with the
Initial Touch vector to derive the Cut Plane vector.

SurfVec (Top Surface Vector)
Used in Linear Open and Linear Closed scan types.

This appears when you use the Edge hit type. It is the vector of the initial top
surface of the edge and is used to start the scan.

vectorl
Used in Linear Open and Linear Closed scan types.
This row is the surface normal vector of the first surface selected for angle
hits. It appears when you use the Angle hit type. This corresponds to the

Surf 1 Vec values in the Angle Points tab when creating Auto Features.
See "Creating an Auto Angle Point" in the "Creating Auto Features" chapter.

vector2
Used in Linear Open and Linear Closed scan types.
This row is the surface normal vector of the second surface selected for
angle hits. It appears when you use the Angle hit type. This corresponds to

the Surf 2 Vec values in the Angle Points tab when creating Auto Features.
See "Creating an Auto Angle Point" in the "Creating Auto Features" chapter.

Graphical Representation of Scan Vectors

When setting up the start, direction, and end points of the scan, PC-DMIS allows you to
see a graphical representation of the initial touch vector, the direction vector, and the
vector that is normal to the boundary plane where the scan will stop.

These vectors are shown as blue, green, and orange colored arrows in the Graphic
Display area of your part.
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Colored arrows showing vectors

Vectors and their graphical representations are:

« Initial Touch: Blue arrow
« Direction: Green arrow
e Boundary Plane: Orange arrow

Editing Vectors

To edit each vector, double-click on the vector to edit in the vector column in the scan
dialog box (Insert | Scan).
Wectar:

Cutvec
Endvec

KN

This displays the Edit Scan Item dialog box:

Edit Scan ltem

1 coooo ok |
J[0000000° | | Cancel |
K|1.000000 | Next |

D

Edit Scan Item dialog box
Use the different fields to edit the I, J, and K values.

e Click the OK button in the Edit Scan Item dialog box to apply any changes that
you made.

o Click the Cancel button to close the Edit Scan Item dialog box without applying
any changes.

« Click the Next button to cycle through the available vectors in the Initial Vectors
list. Some of the initial vectors can be flipped. If so, the Flip button becomes
available in the Edit Scan Item dialog box.
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« Click the Flip button to reverse the direction of the selected vector.

Select Center (for Rotary Scan)

¥ Select Center

Choosing the Select Center check box in the scan dialog box (Insert | Scan) enables
you to click on the CAD to indicate the center point. You can select a surface point or
wireframe point. PC-DMIS fills in the Center Point boxes with the XYZ information for
the selected point.

When you select this check box, be aware that the boundary points of the scan will not
be updated. PC-DMIS will only update the boundary points when you clear this check
box.

Center Point and Radius (for Rotary Scan)

Center

X [19%88
y [02888
2 [o3375
R [ois13

The X, Y, and Z values of Center in the scan dialog box (Insert | Scan) define the
center point of the ROTARY scan.

You can directly type the center point X, Y, and Z values, or you can choose the Select
Center check box and click on the CAD drawing to take the center point directly from
the CAD model.

R defines the radius. When PC-DMIS executes the scan it will rotate around the center
point maintaining this distance as the scan moves from the Start to the End point.

IJK (for Rotary Scan)

I
J
K

11

The |, J, and K values in the scan dialog box (Insert | Scan) make up a vector normal
to the plane in which the Radius is maintained from the center point. PC-DMIS will
follow this vector when performing the scan.
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UV Scan Settings Area

— Y Scan Settings
Hitz Start End Pazition
U:f15 |0.0099995¢ |0.9999997¢ 0.02856168,
W [15 |0.0099995¢ |0.9999999; 0.07071586:
Enter 0.0 t0 1.0

UV Scan Settings area

The UV Scan Settings area in the scan dialog box (Insert | Scan) enables you to
define your UV scan. It contains the U and V rows and allows you to define the following
controls.

e The Hits values allow you to specify how many hits the scan will take on the
surface in the U or V direction.

e The Start and End values allow positioning of the hit matrix on the surface that is
being scanned. These values can be set for both the U and V rows and apply to
the scan along the U and V axes. Note that UV space uses numbers between 0.0
and 1.0 to represent the entire surface. So 0.0, 0.0 will be on the opposite
diagonal corner from 1.0, 1.0.

e The non-editable Position fields indicate the probe 's current position along the
U and V axes.

Grid Scan Settings Area

Gind Scan Settng:

Humbes of hits n & deechone |30
Hursbess of bts in B deectore |20

The Grid Scan Settings area in the scan dialog box (Insert | Scan) lets you define the
number of hits to equally space in the A and B directions of a Grid scan. The A direction
is horizontal, B is vertical. For example, if you typed 20 in the A direction and 20 in the B
direction, PC-DMIS would attempt to space 20 rows and 20 columns of points on the
combined selected surfaces within the rectangular area.

In the screen shot below, only the top surface on the Hexagon block is selected. PC-
DMIS will only drop points onto that surface, not the others.
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Grid Scan example, showing the A and B directions with 20 points in both directions

Execution Tab

Execution | Graphics | Path Definition | Control Paints | Settings |

Exec Controls Mominals Method Hit Controls

[NORMAL  v| [mMasTER »| |vecrorR |

[ clearplane

[] single point
|:| Auto move

Probe comp
|:| CAD comp

[]use cop

L ]

Display Controls
Show hits
[C] show all

Boundary Type

|PLANE

Crossings: 1

Execution tab from a scan dialog box

The options on the Execution tab in the scan dialog box (Insert | Scan) let you
determine what happens when you execute the scan being created. It contains these

areas:

e Exec Controls Area

« Nominals Method Area
e Hit Controls Area

« Display Controls Area
e Boundary Type Area
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Exec Controls Area

—Exec Contralz——

INEIHM.-’-'-.L "’I

[T CleaPlane
[~ Single Paint
[ &uto Move

ID. 0oaaao

v Probe Comp
[T L&D Comp

[T UseCOF

——

The options in this area on the Execution tab in the scan dialog box (Insert | Scan)
aren't used for all scan types. For example, manual scans only use a few of these
options.

Execute list

This list lets you determine how PC-DMIS executes a scan after the scan has
been learned.

Normal - PC-DMIS executes the scan in its 'normal’ manner; it triggers a hit
when the probe touches the part.

If a DCC scan is executed, PC-DMIS takes hits at each of the
learned locations in stitch scanning mode, storing the newly measured data.
The displayed nominals are the same as when the scan was learned and
cannot be re-calculated using a different Nominals mode.

Re-learn - PC-DMIS executes the scan as though it is learning it. All learned
measured data replaces the new measured data. The nominal is re-
calculated depending on the Nominals Mode (see "Nominals Mode"). Re-
learn completely ignores the settings in the Path Definition tab and relearns
the path as it goes.
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If a DCC scan is being re-learned, PC-DMIS relearns the scan
from the beginning, instead of taking hits at the learned locations (as it would
do in the case of the NORMAL mode).

Defined - PC-DMIS allows the controller to ‘define’ a scan. PC-DMIS
gathers all hit locations from the editor and passes them onto the controller
for scanning. The controller will then adjust the path allowing the probe to
pass through all the points. The data is then reduced according to the
increment provided and the new data will replace any old measured data.

When this option is used after Generating the scan Offline, the nominal
locations obtained from CAD are used every time to drive the CMM.

This mode is available only when using analog probe heads that can do
continuous contact scanning.

©

The Defined mode with Perimeter scans does not support hole
avoidance. Ensure that there aren't any holes in your scan's pathway with
this execution mode; if there are, either adjust your Perimeter scan's path or
switch to the Normal execution mode.

ClearPlane check box

[+ ClearPlane

The ClearPlane check box inserts a CLEARP MOVE a predetermined distance
relative to the current coordinate system and part origin before taking the first hit.

After the last point in the scan is measured, the probe stays at probe depth until
called to the next feature. Using clearance planes reduces programming time
because the need to define intermediate moves is reduced. (See "Parameter
Settings: Clearplane Tab" in the "Setting Your Preferences" chapter for additional
information on clearance planes.) This option is only available for DCC scans.

Single Point check box

¥ Single Paint

The Single Point check box considers each hit as a single measured point.
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If this option is check marked, PC-DMIS will make each hit a measured point and
insert it into the measurement routine. This sequence will happen after the manual
scan has been reduced. If the scan is in DCC mode, it takes place after the scan
has been learned.

Auto Move check box

[~ Auto Maove IEI.EIEIEIEIEIEI

The Auto Move check box will let you turn on Auto Moves for each scan. Once
selected, you can type the distance for the move in the Auto Move box.

LINEAROPEN, LINEARCLOSE, PATCH, SECTION, PERIMETER and
BASIC SCAN AXIS

For these scan types PC-DMIS will

o Generate an automatic move at the distance specified above the scan's
start point.

e Run the scan.

« Generate another automatic move at the distance specified above the last
scan point.

BASIC SCAN CIRCLE, CYLINDER, and CENTER
For these scan types PC-DMIS will

o Before the scan starts, generate an automatic move above the centroid of
the feature at the distance specified.

o Perform the scan

« After the scan ends, generate another automatic move above the centroid
of the feature at the distance specified.

Probe Comp check box

| ¥ Frobe Comp |

The Probe Comp check box allows you to determine whether or not PC-DMIS
turns on probe compensation for this specific scan.
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In most cases you probably don't need to perform this compensation since a
scan's FINDNOMS operation automatically does it. However, if you don't have
CAD and want to reverse-engineer a part, you should select this check box.

CAD Comp check box

||7 CAD Comp |

This check box determines whether or not PC-DMIS compensates for each point
using the 3D surface vector from the CAD file. If not selected, PC-DMIS uses a 2D
cut plane as usual.

This check box becomes available for selection if you select FINDNOMS from the
list in the Nominals Method area or if you click on the CAD model in the Graphic
Display window.

Inner Bound check box

| W lnner Bound |

This check box allows you to determine whether or not PC-DMIS will perform an
interior or an exterior perimeter scan.

o |If selected, PC-DMIS will perform an interior perimeter scan.
o If deselected, PC-DMIS performs an exterior perimeter scan.

For a description of interior or exterior scans see the "Performing a Perimeter
Advanced Scan" topic.

Use COP check box

¥ UzeCOP

—

This check box determines whether or not the scanned points also get added to
an existing Cloud of Points (COP) command. If you select this check box, you can
type the ID for the COP command into which you want to add the newly scanned
points. If the COP command doesn't yet exist, PC-DMIS prompts if it should
generate it for you.
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For information on COP commands, access the PC-DMIS Laser documentation
where this command is discussed.

Nominals Method Area

— Maminalz Method—;

[T Only Selected
[T | Wze BestFit

[MasTER =]

Talerance: IIJ_1 0o

This area on the Execution tab in the scan dialog box (Insert | Scan) contains these

items:

Nominals list

“MASTEH =l

The Nominals list lets you determine how PC-DMIS gathers nominals for the
measured data.

35

Master Scan

When MASTER is selected from the Nominals list, PC-DMIS considers
the measured data obtained the first time the scan is being learned as
nominal data. Subsequent executions of this scan are compared with this
measured data. When MASTER is used with a DCC scan and Normal
Mode is selected from the Execute list, PC-DMIS executes a Stitch-type
scan using the measured data.

Find Noms

When the FIND NOMS option is selected, PC-DMIS will pierce the CAD
model to find the closest location on a CAD surface to the measured point.
It will then set the nominals to the location found on the CAD surface.
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With the Circle, Cylinder, and Axis types of Basic Scans, there is
no need to have CAD data to find the nominals. To execute the Basic
Scan, PC-DMIS obtains the nominals from the nominal data you supply.
See "Nominals Mode Tab" for more details.

If proper nominals are not found PC-DMIS first asks you to provide a new
Find Nominal tolerance.

Tolerance: IEI_1 Q00

You can type a new tolerance in the Tolerance box and apply it to only for
the current scan or for the whole measurement routine.

o If the response is Yes, the new tolerance is used to find nominals.
o If the response is No, PC-DMIS does the following:

If proper nominals cannot be found for any hit even after providing a new
tolerance, PC-DMIS prompts if the hits can be deleted.

« If the response is Yes, the hits are deleted.
« If the response is No, the hits remains in the scan.

Nominals

When NOMINALS is selected from the Nominals list, PC-DMIS uses any
measured data the first time it performs the scan as nominal data. This
option allows you to relearn the scan without relearning the nominals. The
main difference between selecting NOMINALS and MASTER is that the
NOMINALS option constructs a nominal curve from the nominal data. PC-
DMIS then compares subsequent executions of the scan against this
nominal curve using the value in the Find Noms Tol box.

The Nominals Mode can be used with Relearn Mode in the Execute list in
the Exec Controls area. See "Exec Controls area".
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If you toggle to NOMINALS in the Edit window from a different
mode, the nominal curve will automatically be created from the current
theoretical data. This may take some time depending on the amount of
data used. Also if the Edit window is set to NOMINALS and you toggle to a
different mode the nominal curve gets deleted.

Tolerance box

Tolerance: IEI_1 Q00

The Tolerance box allows you to set a new nominal tolerance if the proper
nominals are not found when using the Find Noms option from the above
Nominals list.

Be sure to type a tolerance value that at least compensates for the probe 's
radius. If this value is too low, PC-DMIS may display an error message that it
cannot find the part when it attempts to generate the scan.

Use BestFit check box
[¥ Usze BestFit

The Use BestFit check box performs a temporary BestFit alignment on the scan
in order to find better nominals for the measured data. See Find Noms in the
Nominals list above for more information.

PC-DMIS follows this sequence for your scan:

e PC-DMIS performs a FindNoms operation.

« PC-DMIS internally creates a Best Fit alignment from the found nominal
points and the measured data of the scan. If it is a Patch scan, the Best Fit
is 3D.

o PC-DMIS performs a FindNoms operation.

« PC-DMIS internally creates a Best Fit alignment from the found nominal
points and the measured data of the scan. If it is a Patch scan, the Best Fit
is 3D.

o PC-DMIS performs a FindNoms operation.

e« PC-DMIS restores the original alignment.
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For parts with large deviations from nominals this check box helps find the
nominal data that more accurately represents the part.

For more information on Best Fit alignments, see "Creating a Best Fit
Alignment” in the "Creating and Using Alignments" chapter.

Only Selected check box

v Only Selected

When you execute a scan in your measurement routine, and you are
searching for the nominal values for the scan's measured points, you can
use the Only Selected check box to have PC-DMIS only look for the
nominals on the currently selected set of surfaces.

If any of your selected surfaces are already defined as priority
surfaces within the Edit CAD Elements dialog box, PC-DMIS maintains
their priority over the other selected surfaces in the set (see "Editing CAD"
from the "Editing the CAD Display" chapter).

Hit Controls Area

—Hit Contrals
x
| ritial; |3
Perm: |3

Spacer |2.5400

Indent  |0.1000
Depth IEI.‘I Qoo
Fluzh: 071000

The Hit Controls area on the Execution tab in the scan dialog box (Insert | Scan)
contains a list that controls where hits are taken. Other boxes in this area get hidden or
displayed depending on the type of hit selected from the hit type list. This area contains
these items:
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Hit Type list
Hit Controls
YECTOR 'I
SURFACE a
EDGE
AMGLE w7

The Hit Type list contains these hit types:

« VECTOR - The scan uses vector hits.

e« SURFACE - The scan is taken along a surface and uses surface hit data.

« EDGE - The scan is taken along an edge. When Edge hits are used and
CAD data is available, PC-DMIS will allow you to enter a flush thickness
for the nominals. This thickness is applied normal to the edge approach
vector when finding the nominals for the scan. (This is contrary to the
regular thickness that is applied along the surface normal.)

e ANGLE - This scan uses ANGLE hit data.

The scan will always do a stitch scan regardless of the probe head type.

Initial box

Initiak [0

The Initial box allows you to set how many sample hits are taken before each
actual point is measured. These sample hits are taken only the first time a scan is
run.

Perm box

Perm: |3_

The Perm box allows you to set how many sample hits are permanently taken
before each actual point is measured. These sample hits are taken each time the
scan is run.

Spacer box

Spacer: IEI.1 1]
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The Spacer box allows you to set the distance between sample hits.

Depth box

Drepth Fﬁ?fr

The Depth box allows you to set the depth from the edge where the sample hits
will be taken. This option is only available if EDGE is selected from the Hit Type
list.

Indent box

|ndent |D1D

The Indent box allows you to set the indent on the top surface from the edge
where the sample hits will be taken. This option is only available if EDGE is
selected from the Hit Type list.

Indent 1 box

Indent1|D

The Indent 1 box allows you to set the indent on the top surface from the edge
where the sample hits will be taken. This option is only available if ANGLE is
selected from the Hit Type list.

Indent 2 box

IndentEID

The Indent 2 box allows you to set the indent on the top surface from the edge
where the sample hits will be taken. This option is only available if ANGLE is
selected from the Hit Type list.

Flush box

Fluzh ID

The Flush box allows you to enter a flush thickness for the nominals if an Edge or
Angle hit type is used and CAD data is available. This thickness is applied normal
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to the edge approach vector when finding the nominals for the scan. (This differs
from the regular thickness which is applied along the surface normal.)

Display Controls Area

Dizplay Controls
[~ Shaow Hits
[~ Show Al

The Display Controls area on the Execution tab in the scan dialog box (Insert | Scan)
lets you determine what kind of information the scan displays in the Edit window. It
contains these items:

41

Show Hits check box

¥ Show Hits

If you select this check box, PC-DMIS displays each scan in the Edit window as a
set of the measured hits surrounded by a scan object and an end measured
object. If this option is chosen, all of the hits will be displayed in the Edit window. If
you don't select it, the hits will not be shown.

Show All check box

[v Shaw il

If you select this check box, PC-DMIS will display in the Edit window all of the
scan parameters, such as:

o Cut planes

e Boundary points

« Direction vector

« Initial approach vector

If you don't select it, PC-DMIS only displays these data types in the Edit window:

e Increments
e Techniques
e Hit Types
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Boundary Type Area

Boundary Type
PLANE -

Crossings: 1

The Boundary Type area on the Execution tab in the scan dialog box (Insert | Scan)
creates an imaginary feature that acts as a boundary around a scan's end point. By
default, this feature is a plane at the end point that when crossed one time stops the
scan. However, you can define the end boundary type to be a different type of feature.

Boundary types are only available for Linear Open, Linear Close, Patch, Section, and
Rotary scans in DCC mode.

The area contains these items:

Boundary Type list

Boundary Type
PLAMNE -

SPHERE
CYLINDER
COMNE
OLDSTYLE

The boundary type list lets you choose how a scan ends. Each boundary type
uses a value from the Crossings box.

Plane - The scan stops after the probe crosses the plane at the end point
the given number of times.

Sphere - The scan stops after the probe crosses (breaks) the sphere at the
end point the given number of times.

Cylinder - The scan stops after the probe crosses (breaks) the cylinder at
the end point the given number of times. The cylinder is unbounded (i.e. is
considered infinite in length).

Cone - The scan stops after the probe crosses (breaks) the cone at the end
point the given number of times. The cone is unbounded (i.e. is considered
infinite in length).

OldStyle - (Retained for backwards compatibility)
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Previous versions of PC-DMIS used a combination of boundary
crossings and scan increments to stop the scan. OldStyle is not
actually an option that you choose, rather it is an internal setting for
scans that were created in earlier versions of PC-DMIS.

When scans from PC-DMIS version 2.3 are read into version 3.0 and
higher, they are converted and their respective boundary conditions
are tagged as OIldType.

The Edit Window command line for the oldstyle boundary type reads:

BOUNDARY/OLDSTYLE, x,vy,z,PlanevVec=i,j,k,
EndVec=i, j, k

e PlaneVec: This vector defines the plane normal vector at the
end point.
e EndVec: The approach vector at the end point.

Crossings box

Crossings: 1

The Crossings box determines how many times a scan crosses the selected
boundary type before stopping the scan. For example, if you specify that the
number of crossings is two, the scan will stop once the probe's BallCenter crosses
the given condition’s surface (planar, spherical, cylindrical, conical etc.) two times.

Linear Closed scans always require at least two boundary crossings
even if the Crossings box specifies a lower number.

Radius box
The Radius box appears when you select either Sphere or Cylinder as your
boundary type. It lets you define the radius of that boundary type feature.

Angle box
The Angle box appears when you select Cone as your boundary type. It lets you
define the cone's total ‘included' angle.
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You can change the boundary condition at anytime for a scan. If you
choose a new condition for a DCC scan, PC-DMIS applies it to all BasicScans
making up the DCC scan. If, however, you chose to change a specific value in a
condition, for example, maybe the radius of the sphere boundary type, PC-DMIS
does not propagate that change to the BasicScans. You would have to change
that value in each BasicScan yourself.

Graphics Tab

Execution | Graphics |F‘ath Definition I Contral Points I Setﬁngs|

CAD Controls
[ select Depth

Graphics tab from a scan dialog box

The Graphics tab in the scan dialog box (Insert | Scan) lets you use the on-screen
CAD model to aid in creating a scan. This tab contains the CAD Controls area. This
area lets you specify the CAD surface/wireframe elements that will be used to find
nominals as well as the part's thickness.

In some cases, a scan might start over a certain surface and travel over many other
surfaces before completion. In such cases, PC-DMIS does not know which CAD
elements are to be used to find nominals. It must therefore search through every
surface in the CAD model. If the CAD model has many surfaces it might take a long
time before the FINDNOMS operation is successful.
The Graphics tab has these options:

Select check box

¥ Select
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Selecting this check box and clicking on surfaces lets you define the exact
surfaces to scan. Manually determining the surfaces to scan helps speed up the
FINDNOMS process. Once a CAD surface is selected, it is highlighted in the
Graphic Display window. The Status bar displays the number of surfaces that
have been selected. If the Select check box isn't selected, PC-DMIS assumes any
clicks on the surface to be Boundary Points.

Two edges that are normal to each other must be selected for every
surface the scan is going to travel over. If the scan is going over three surfaces,
six edges (representing the three surfaces) must be selected in the proper order.
The first two edges indicate surface one. The third and fourth edges indicates
surface two. Edges' five and six make up the third surface, and so on.

Deselect button

Dezelect |

If you select an incorrect surface, click on that surface a second time. This will
deselect the surface. Clicking the Deselect button will deselect one surface at a
time with each click of the button from a group of highlighted surfaces until all are
deselected. Clicking the Deselect All button will deselect all highlighted surfaces
at once.

The Deselect button removes one highlighted CAD element at a time from a
group of CAD elements that are created using the Select check box.

Deselect All button

Dezelect Al |

The Deselect All button removes all the selected CAD elements that are created
using the Select check box.

Depth check box
This check box is used only when selecting Curve elements. You can indicate a
particular CAD curve element as a Depth element.

To use the Depth check box:
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1. Select all other CAD elements first.
2. Select the Depth check box.
3. Select a CAD element.

The Depth curve is used during FINDNOMS operations. Whenever PC-DMIS has
to find nominals from curve elements, it will take the vector of the Depth CAD
element, cross it with the vector from the other selected CAD elements to get a
plane. It will then pierce the plane to get the proper nominal. If many CAD
elements are selected, the closest pierce point is used as the nominal point. When
CAD wireframe data is being used, PC-DMIS will look for the wireframe data in
pairs.

vectorl check box

v wector

The vectorl check box only appears if you select Angle from the Hit Type list
and you are using surface data. It allows you to select CAD surfaces that PC-
DMIS will use to find the nominal. You can indicate the group of surfaces that PC-
DMIS uses to find the angle hit Surf 1 Vec by selecting this check box and then
selecting CAD surfaces from the Graphic Display window.

vector2 check box

¥ vector?

The vector2 check box only appears if you select Angle from the Hit Type list
and you are using surface data. It allows you to select CAD surfaces that PC-
DMIS will use to find the nominal. You can indicate the group of surfaces that PC-
DMIS uses to find the angle hit Surf 2 Vec by selecting this check box and then
selecting CAD surfaces from the Graphic Display window.

Thickness box

Thickness; II] |

The Thickness box allows you to input the part thickness. Positive or negative
values can be used. This amount is primarily used for thin parts (plastic or sheet
metal) where the CAD data only describes one side. Often with thin parts, the
CAD engineer will only draw one side of the part, and then specify the material
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thickness. PC-DMIS will apply this material thickness automatically when using
the CAD surface data.

This thickness is applied along the surface normal vector when FINDNOMS mode

is selected and PC-DMIS pierces the CAD surfaces to get the nominals, even
when using Edge hits.

Control Points Tab

| Execution | Graphics | Path Definition | Control Points |Setﬁngs|
Control Point Definition 0 of 0

Type:  |PLANE - X:  0.000000

Mumber of crossings: 1 ¥:  0.000000 SEEE
Diameter: 2,000 Z:  0.000000 Next >>
Point density:  2.000000 I  0.000000 Pre
Speed: 10.000000 3 0.000000 Delete A
[C]From manual hit K:  1.000000 Update

Control Points tab from a scan dialog box

The Control Points tab only appears if you use an analog probe head that
allows continuous contact scanning.

The Control Points tab in the scan dialog box (Insert | Scan) enables you to add
control points to your scan. Control points interrupt the normal scan functions and allow
you to define specific locations on the scan which alter the scan speed, point density or
both. Good continuous scans often require different scan speeds and/or point densities
for different parts of the scan.

The ability to add control points has been added to these types of scans:

e Linear Open

e Linear Closed

e Patch

e Section

e Line (Basic Scan)

a7
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The Control Points tab contains the Control Points Definition area. This area lets
you define each control point. It contains the following items.

Type list
This list defines the type of control point. The available types include:

1. Plane
PLANE, X, Y, Z, I, J, K, Num Crossings, Scan Speed, Point
Density

2. Sphere
SPHERE, X, Y, Z, I, J, K, Num Crossings, Scan Speed, Point
Density, Diameter

3. Cone
CONE, X, Y, Z, I, J, K, Num Crossings, Scan Speed, Point
Density, Angle

4. Cylinder
CYLINDER, X, Y, Z2, I, J, K, Num Crossings, Scan Speed,
Point Density, Diameter

These types are similar to the boundary points.
The Control Points tab has these options:

Number of crossings box
This box defines the number of times the probe must cross the interrupt boundary
before adjusting the specified parameters.

Diameter box
This box defines the diameter of the Cylinder or Sphere control point.

Angle box
This box defines the half angle of the Cone control point.

Point density box
This box defines the density of the points that are read into the scan data during a
continuous contact scan. This is listed as the number of points per mm.

Speed box
This box defines the speed of the machine while it traverses the part surface
performing scans.

From manual hit check box

If you select this check box, you can define the control point's XYZ and 1JK
location by manually taking a hit with the probe or by clicking on the part model.
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XYZ boxes
These boxes define the XYZ location of the control point.

IJK boxes
These boxes define the IJK vector of the control point.

Add button
Adds a new, undefined control point.

Delete button
Deletes the current control point.

Next button
Goes to the next control point. The boxes in the area change to show the new
point's data.

Prev button
Goes to the previous control point. The boxes in the area change to show the new
point's data.

Delete All button
Deletes all the control points in the scan.

Update button
Updates all the control points in the scan with the setting for the current control
point.

Adding and Using Control Points
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Select Insert | Scan) to display the Scan dialog box.
Define your scan. Based on your type of scan, the minimum number of boundary
points for the following scan types are automatically defined:

e Plane

e Sphere
e Cone

e Cylinder

Click the Control Points tab.
Add interrupt point locations by one of three available methods:

e« Method 1 - Key-in point locations. Click the Add button and then type the
required values for each point.
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e« Method 2 - Select the From manual hit check box and then use the
machine to touch the locations on the part where you want to have the
control points. PC-DMIS adds the information to the Control Points dialog
box.

e Method 3 - Select the From manual hit check box and then in the
Graphic Display window, click on the CAD model where you want to have
the control points. PC-DMIS adds the information to the Control Points
dialog box.

For methods two and three, PC-DMIS automatically snaps the chosen points
to the cut plane of the scan for all scan types except Patch scans.

5. Continue to use the methods in step 4 to define all desired control points.

6. Once your control points are defined, click the Create button. The Scan dialog
box closes and creates your scan.

7. If you want to edit, delete, or add additional control points, click the Control
Points tab at any time and make the modifications as needed.

Scanning after Adding Control Points

Once you've defined all the control points and created your scan, during execution, PC-
DMIS does the following.

1. The scan will initially use the globally set Scan Speed and Point Density values.

2. As it scans along the path and passes within the parameters defined by the
control points, the scan behavior changes as directed by the control points.

3. Once the scan is completed, the Scan Speed and Point Density will return to
the globally set values.
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Path Definition Tab

Execution Graphics Path Definition Control Points Settings

Theoretical Path
= X Y Z I ] K
Generate Clear || Jump holes Flip All Flip Delete
Edge offset:  2.000000 Get Nominals To Points
Spline Path
Curve: Weight: Density:
Open w Mo W 1.000000
Calculation: Spacing:
Interpolate W Density - Calculate

Path Definition tab from a scan that supports the Spline Path area

Only some scans support the Spline Path area. These include: Linear Open,

Linear Closed, Patch, Section, and Freeform. On other scans, the Spline Path area
does not appear.

The Path Definition tab in the scan dialog box (Insert | Scan) has, at most, two areas:

Theoretical Path and Spline Path
You can use these areas to generate a theoretical pathway for your scan and, on

supported scans, you can fit the theoretical data points to a secondary path called a
spline path. This essentially filters the number of theoretical points.
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Theoretical Path Area

Theoretical Path
# X Y Z I ] K

Generate | Jump holes Flip All Flip Delete
Edge offset: 2.000000

The Theoretical Path area on the Path Definition tab in the scan dialog box (Insert |
Scan) contains some or all of these items depending on the type of scan selected:

Theoretical Path list

This list displays the theoretical pathway that your scan will take when executed. It
displays the XYZ and 1JK data for each point. To import points from a text file,
click the Read File button (if using a Freeform scan). Or, you can click the
Generate button to have PC-DMIS automatically generate the theoretical points.
In the case of a Freeform scan, you can create these points by clicking them on
the CAD model.

To edit the value of any theoretical point:

1. Double-click the appropriate point number in the # column. The Edit Theo
Data dialog box appears.

2. Change the values in the desired X, Y, Z and |, J, K boxes.

3. Click OK. The change appears in the Theoretical Path list.

To cycle through the points in the Theoretical Path list, click the Next button in
the Edit Theo Data dialog box. This enables you to edit them one by one.

To delete any theoretical points:

e To delete all of the points in the list, right-click on the list and select Delete
All Theoretical Points.
e To delete a single point, select the point and then click Delete.

Generate button
First, select the required boundary point. The Generate button takes information
from the CAD model and automatically generates the theoretical pathway within
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the scan's boundary for these supported scans: Linear Open, Linear Closed,
Patch, and Section.

PC-DMIS always uses the Find Nominal Tolerance value on the Execution tab
when it generates nominal data for the scans and finds the nominals for the
learned scan.

Clear button
Use this button to remove all of the points in the Theoretical Path list.

Read File button

This button appears when you use a Freeform scan. It lets you import points from
a text file with a .txt filename extension. The text file should be in a comma-
delimited format with one point on each line, like this: X,Y,Z,,J,K

Jump holes check box
The Jump holes check box determines whether or not the theoretical path should
jump over holes and other hole-like features in the surface.

« If you select the check box, point data that does not lie within the selected
surface (such as hole features) does not appear in the Theoretical Path
list and will be skipped during scan execution.

« If you clear the check box, the routine scans into hole-like features.

When you work with Surface mode and a tactile probe, the Jump holes check
box is always selected when the scan spans through multiple surfaces. When you
work with Curve mode and a tactile probe, the Jump holes check box is not
available for selection. The scan will always jump when multiple curves are
selected.

When you work with a spot laser probe in Surface mode or Curve mode, PC-DMIS
records the last setting of the Jump holes check box and sets it accordingly.

This appears on all scans but Perimeter and Freeform. It is not
supported in these scans.

Edge offset box

The Edge offset option defines the minimum distance away from a
boundary/edge where scan points are considered valid. Scan points that are
closer to the boundary that the specified offset distance are not allowed. For
example, if you set your offset distance to .5 mm, any scan point located within .5
mm of the boundary/edge is not allowed. This is used with the Jump holes option.
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PC-DMIS records the value that you enter for the Edge offset option and converts
it into the appropriate unit of the next measurement routine.

Get Nominals button
This button lets you find the nominal after a scan has been learned or executed.
PC-DMIS finds the nominals for the scan from the CAD data that is available.

To Points button

This button runs a process where the individual points that make up an existing
scan can be converted into single points after execution. PC-DMIS creates single
points and places them in a group. The Group ID is the same as the scan ID.

For example:

1. Place your cursor on a scan using hit data in the Edit window.
2. Press the F9 key to display the Scan dialog box.
3. Select the To Points button.

PC-DMIS converts all hit data into single points and creates a group in the Edit
window.

Flip button
This button flips the approach vectors of the theoretical scan point that is selected
in the Theoretical Path list.

Flip All
This button reverses all of the vectors for all points in the Theoretical Path list.

Label Hits check box
This check box determines whether or not PC-DMIS should label each hit in the
scan. Labeled hits look something like this:

A UV scan with labeled hits
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Spline Path Area

Spline Path

Curve: Weight: Density:

Open v No v 1.000000
Calculation: Spacing:

Interpolate ¥ Density 7 Calculate

Spline Path area

The Spline Path area on the Path Definition tab in the scan dialog box (Insert | Scan)
contains several options that you can use to create a spline path to which your scan's
theoretical path will be fitted.

This option is not available for Perimeter, Rotary, UV, and Grid scans.

To create a theoretical path and fit it to a spline path, do the following:

1.

Select a scan type that supports a spline path (Linear Open, Linear Closed,
Patch, Section, or Freeform).

Select the Path Definition tab.

Define the theoretical path. In the case of the Freeform scan, you can use the
Read File button to import a pre-existing set of theoretical data points, or click
Generate. The Generate button automatically generates a set of theoretical data
points between your starting point and ending point from the existing CAD data.

In the case of the Freeform scan, the Generate button does not exist.
Instead, click on the CAD itself to select the theoretical points.
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The points appear in the Theoretical Path list and show their XYZ and IJK data.
As long as you have more than five points in the Theoretical Path list, you can fit
it to a spline path by using the Calculate button in the Spline Path area. You
don't have to fit the theoretical path to a spline path, but if the theoretical path list
contains too many points, then you want to use the spline function to reduce or
spread the points equally.
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5. Define the parameters as described below for the spline path to which you will fit
the theoretical path.

6. When the Theoretical Path and Spline Path areas are filled out, click Calculate
in the Spline Path area. PC-DMIS changes the theoretical data to fit the
parameters that you specified in the Spline Path area.

7. When you have the points as you like them, click Create to generate the scan.

The Spline Path area offers the following choices:

Curve list

This list contains two options: Open and Closed. An open curve passes through
the start, control, and end points and then stops. A closed curve does the same,

but when the curve passes through the end point, it also returns to the start point.

Calculation list

This list contains two options: Approximate and Interpolated. It determines
whether the spline path passes through points in the spline (interpolated) or simply
approaches the points (approximate). Interpolated results in sharper curves.
Approximate results in smoother curves.

Weight list

This list contains two options: Yes and No. What you select determines whether
or not PC-DMIS should give the points a weight when it constructs the spline path.
If you select Yes, PC-DMIS gives them a weight according to how close they are
to other points on the curve. The further they are from other points, the greater
weight they have in the fitting process.

Spacing list
This list contains two options: Density and Number of Hits.

o If you select Density, PC-DMIS creates the spline path points at a given
increment defined by the value in the Density box.

o If you select Number of Hits, PC-DMIS creates the spline path points
using and spacing the number of hits you specify in the Density box.

Increment (Density) or Number of Hits box
This box controls the number of hits along the scan's path.

« If you selected Density in the Spacing list, this box holds the increment
value that controls the density of hits. The smaller the increment, the
greater the density.

o If you selected Number of Hits in the Spacing list, this box holds the
number of hits to space along the theoretical pathway.
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For example, if you typed 50, PC-DMIS would attempt to generate
fifty points along the scan path.

Calculate button

This button calculates the spline and fits the theoretical data points to the spline,
usually filtering out several hits. This button only becomes enabled if you have at
least five hits in the Theoretical Path list.

Settings Tab

| Execution | Graphics | Path Definition I Control Points | Settings |

Scan Probing Parameters
Point density: 4,000000  Points/mm
Offset force: 0.120000 M
Acceleration; 10,000000 mm/sec
Scan speed: 10.000000 mmjsec

Apply

Settings tab from a scan dialog box

The Settings tab only appears if you use an analog probe head that allows
continuous contact scanning.

This tab in the scan dialog box (Insert | Scan) contains the Scan Probing Parameters
area. Using the items in this area, you can modify these frequently used scan
parameters, without having to leave the scan dialog.
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¥ These options are also included on the Motion tab or the Opt. Probe tab in the
Parameter Settings dialog box (Edit | Preferences | Parameters). See the "Parameter
Settings: Optional Probe tab" and "Parameter Settings: Motion tab" topics in the "Setting
Your Preferences" topic for information.

Common Functions of the BASICSCAN
Dialog Box

4

Type:

End angle

Depth:

BASICSCAN
Execute Mode [ Nominals Mode
CIRCLE Filter |  Hit Type
# X LI
Centroid 154.500 19.500
4 1!
Vector: 1 ]
Initvac -1.000 0.000
Cutvec 0.000 0.000

Surface thickness: 0.000000

IN w | Diameter:

Start angle: 0.0000C Conical scan

; 360.00C

0.0000C

Create [ Close

-"x'-

|

] General
| Boundary

z
0.000

0.000
1.000

15.000000

|[ rep |

A sample BASICSCAN dialog box

Many of the functions in the BASICSCAN dialog box (Insert | Scan | Circle, Cylinder,
Axis, Center, or Line) are common to basic scans. Some of these options are the
same as the options in the advanced scans and have already been discussed. (For
additional information, see "Common Functions of the Scan Dialog Box" in this chapter.)

The tabs in the dialog box help you define the scan.
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[Basic Scan] Tab

The [Basic Scan] tab in the BASICSCAN dialog box (Insert | Scan | Circle, Cylinder,
Axis, Center, or Line) is the main tab for each basic scan feature. It is one of these

tabs:

CIRCLE
CYLINDER
AXIS
CENTER
LINE

The options on this tab include the following.

#, X, Y,and Z Columns

# - Displays the points used to generate the scan. These include the following:

Start Point: Used with axis, center, and line scans. This point is the start point
from which the execution starts.

End Point: Used with axis, center, and line scans. This point is the end point at
which the execution ends.

D: Used with a line scan. The Direction Point starts the scan and calculates the
cut plane. The probe always remains within the cut plane while doing the scan.
Centroid: Used with circle and cylinder scans. This point (found in the first list in
the # column) is the center of the circle or cylinder. You can type the center
directly or get it from the machine or CAD. For a cylinder, this is the center from
which the execution starts.

X, Y, and Z - These columns display the coordinates for the item in the # column.

Vector, I, J, and K Columns

Vector - Displays the type of vector. These include the following:
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InitVec: Used with all of the basic scans. The InitVec is the surface normal
vector of the point the scan defines as 0 degrees for the circle and cylinder scan
types. It is the surface vector of the starting point for the other scan types.
CutVec: Used with circle, cylinder, center, and line scans. The CutVec defines
the plane in which the feature lies.

EndVec: Used with the line scan. The end vector is the approach vector at the
end point of the scan.
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« DirVec: Used with the line scan. The direction vector is the vector from the start
point to the direction point.

[, J, and K - These columns display the IJK vector information for the vector.

Surface Thickness Box

Used with all basic scans. Use the Surface thickness box to enter the part thickness.
PC-DMIS applies this material thickness automatically when it uses CAD surface data.
This thickness is applied along the surface normal vector when FINDNOMS mode is
selected. PC-DMIS pierces the CAD surfaces to get the nominals.

Control Points Button
Used with the line scan. This button displays the Control Points dialog box. This dialog

box contains controls that are similar to the Control Points tab in the scan dialog box.
For more information, see "Control Points Tab".

L)
t-‘ 'J
- -

- -

¥  This button appears only if you are using a continuous contact probe (analog
probe), such as the SP600. You can select it once you define the Start, Direction, and
End Points of the line scan.

Type List

The Type list defines the type of circle, cylinder, or center scan to perform. When you
use it with circle and cylinder scans, this switches between:

+ IN: Defines the scan as a hole.
e OUT: Defines the scan as a stud.

« PLANE: A plane circle is executed on the plane the circle is lying on.

When you use this option with center scans, it switches between the available centering
methods:

e 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 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).

e S = Start Point

60




Common Functions of the BASICSCAN Dialog Box

e A = Defined Axis / Axial direction
e SP = Projected Start Point
« N = Direction vertical to the axial direction
« Plane: After probing the point defined by the Start Point, the CMM centers
with/against the probe direction while remaining free in the plane defined by the
CutVec.

Diameter Box

Used with circle and cylinder scans. This is the diameter value of the feature to scan.
Conical Check Box

Used with circle scans. This check box enables you to scan more quickly when not
r|c1)2rep:]|eer(1]|dicular to the part surface. PC-DMIS continues to monitor the probe force as

Start Angle Box

Used with circle scans. This box defines the start angle (in degrees to scan) from the
start point. Both positive angles and negative angles can be used.

o Positive angles are considered counterclockwise.
o Negative angles are considered clockwise.
e The CutVec is considered the axis about which the angle rotates.

End Angle Box

Used with circle scans. This value is the same as the Start angle box except that it
defines the end angle. With start and end angles, you can define a specific portion of a
hole or stud to scan.

Angle Box

Used with cylinder scans. This value defines how far around the cylinder to scan. For
example, if you type 360, it scans one complete revolution. If you type 720, it scans two
revolutions, and so forth.

Depth Box

Used with circle and cylinder scans. This value is the depth applied against the CutVec
direction. You can use both positive and negative values.
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Used with cylinder scans. This box
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defines the distance between threads along the axis

of the feature. This enables your scan to move in a spiral-like fashion along the cylinder.

Filter Tab
BASICSCAN ]
Execute Mode Nominals Mode l General
CYLINDER Filter Hit Type Boundary
Type: DISTANCE - |
Maximum increment; 2. 3340000
Create ] Close | | Help

BASICSCAN dialog box - Filter tab

The following options are available

on the Filter tab in the BASICSCAN dialog box

(Insert | Scan | Circle, Cylinder, Axis, Center, or Line). For more information about
the BASICSCAN dialog box, see "Common Functions of the BASICSCAN Dialog Box".

Distance Type

For Line Basic and Axis Basic scans - PC-DMIS determines each hit based on the
set increment and the last two measured hits. The approach of the probe is
perpendicular to the line between the last two measured hits. The probe will stay on the
cut plane. PC-DMIS will start at the first boundary point and continue taking hits at the
set increment, and stop when it reaches the end boundary point.
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For Circle Basic and Cylinder Basic scans - PC-DMIS determines each hit based on
the set increment and the last two measured hits. The approach of the probe is
perpendicular to the line between the last two measured hits. The probe will always
maintain the defined radial distance from the center point, perpendicular to the center
point vector. PC-DMIS will start at the first boundary point and continue taking hits at the
set increment, and stop when it reaches the end boundary point.

Variable Type
For details, see "Variable Technique".
NULLFILTER Type

The NULLFILTER type is available for these scans: Line Basic, Circle Basic, Cylinder
Basic, Axis Basic, and Center Basic.

The NULLFILTER technique does not filter data at all. Whatever data PC-DMIS
receives from the machine controller is the data given you. Except for the center basic
scan, probe compensation and the finding of nominals are still performed.

You control the increment of the hits by using the OPTIONPROBE command, which
sets the point increment sent to the controller during a scan. For more information, see
"Parameter Settings: Optional Probe tab" in the "Setting Your Preferences" chapter.

PC-DMIS will start at the first boundary point and not filter any data points, and stop
when it reaches the end boundary point.

Maximum Increment

Use the Maximum increment box to set the incremental distance between hits on a
scan. For example, if you enter .5, then the scan touches the part at increments of .5.
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Hit Type Tab
[ BASICSCAN |
Execute Made | MNominals Mode | General
CYLINDER | Filter Hit Typea Boundary
Type: VECTOR - |
Create ] Close | | Help |

BASICSCAN dialog box - Hit Type tab

The options in the Type list on the Hit Type tab in the BASICSCAN dialog box (Insert |
Scan | Circle, Cylinder, Axis, Center, or Line) determine the type of hits used for the
scan. The options are:

e VECTOR
e« SURFACE (available only for line scans)

The type of hit corresponds to the type of hit in scans previously defined. For more
information, see Hit Type in "Hit Controls Area" in "Common Functions of the Scan
Dialog Box".

For more information about the BASICSCAN dialog box, see "Common Functions of
the BASICSCAN Dialog Box".
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Boundary Tab

BASICSCAN ..
Execute Mode | MNominals Mode | General
CYLINDER Fiter |  Hit Type Boundary

Type: il |
= X Y Z
4 | .4
Vector: I ] K
4 I ]
Create ] Close I | Help |

BASICSCAN dialog box - Boundary tab

The options in the Type list on the Boundary tab in the BASICSCAN dialog box (Insert
| Scan | Circle, Cylinder, Axis, Center, or Line) are:

o Plane

e Sphere
e Cylinder
o« Cone

e Oldstyle

Some basic scans, such as circle, cylinder, axis, and center, do not need a boundary
condition since they are executed by the controller.

For descriptions, see "Boundary Type Area".

For more information about the BASICSCAN dialog box, see "Common Functions of
the BASICSCAN Dialog Box".
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Execute Mode Tab

BASICSCAN
CYLINDER | Fiter | HitType | Boundary
Execute Mode MNominals Mode General

Type: |FEATURE |

v | Leitz controller
¥ | Defined path
Use Start/End delay poinks

e | o | wp |

BASICSCAN dialog box - Execute Mode tab

The modes in the Type list on the Execute Mode tab in the BASICSCAN dialog box
(Insert | Scan | Circle, Cylinder, Axis, Center, or Line) are:

« NORMAL
RE-LEARN
DEFINED

For more information on the Normal, Re-learn, and Defined modes, see
"Exec Controls Area" in "Execution Tab".

FEATURE - This mode is available only for analog probe heads. If you select this
mode, PC-DMIS uses the built-in high speed scanning capability of the controller
to execute a scan.
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If you selected a circle scan, PC-DMIS uses a corresponding circle
scanning command in the controller and pass on the parameters to the controller
to execute. In this case, PC-DMIS does not control execution of the scans.

The FEATURE mode also enables you to use the following check boxes to further
customize how PC-DMIS basic scans are done using this mode. Note that these
check boxes only work with controllers using Leitz interfaces:

e Leitz controller - Select this check box if running on a Leitz controller.

o Defined path - If you select this check box, PC-DMIS sends a distinct set
of points defining the feature measurement path to the controller. If you
clear this check box, PC-DMIS sends the feature-specific parameters to
the controller.

e Use Start/End delay points - If you select this check box, PC-DMIS takes
the points sent to the controller and discards those points taken during
acceleration and deceleration of the probe during the scan, thereby
filtering out fluctuation during these machine speed changes and
improving the overall accuracy of the scan.

Be aware that when using start/end delay points, the machine will over
travel the defined start angle and end angle by the distance it takes to arrive at full
speed when starting the scan. If you are not careful, this could cause a probe
crash if there is an obstruction on the circle feature.

For more information about the BASICSCAN dialog box, see "Common Functions of
the BASICSCAN Dialog Box".
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Nominals Mode Tab

[ BASICSCAN |

CYLINDER ] Filter Hit Type |  Boundary
Execute Mode Meminals Mode General
Type: FINDNOMS - |
Tolerance: 2.000000

Find noms OMLY on selected surfaces

Use BestFit

Create ] Close | | Help |

BASICSCAN dialog box - Nominals Mode tab

The options in the Type list on the Nominals Mode tab in the BASICSCAN dialog box
(Insert | Scan | Circle, Cylinder, Axis, Center, or Line) are:

e MASTER - Corresponds to Master mode, which is described in the "Nominals
Mode" section.

« FINDNOMS - Corresponds to FindNoms mode, which is described in the
"Nominals Mode" section. You can enter a FindNoms tolerance that can be
applied when finding nominals for a basic scan. For more information, see
Nominals list in "Nominals Method Area".

Find noms ONLY on selected surfaces - This check box causes PC-DMIS to look for
nominal values for a scan's measured points on only the selected set of surfaces.
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For the circle, cylinder, and axis basic scans, there is no need to have CAD
data to find the nominals. To execute the basic scan, PC-DMIS obtains the nominals
from the nominal data that you supply.

For example, if you entered nominal data such as center and diameter, to execute the
circle, that data is used to find the nominals for the circle scan.

Use BestFit - This check box causes PC-DMIS to use best fit algorithms on the data
found from the original FINDNOMS operation and then repeat the FINDNOMS
operation. This finds the nominal data with greater accuracy when the actual part has a
lot of error with respect to the CAD data.

For more information about the BASICSCAN dialog box, see "Common Functions of
the BASICSCAN Dialog Box".

General Tab

BASICSCAM |

CYLINDER | Filter | Hit Type Boundary |
Execute Mode | Mominals Mode General

Display
¥ Show hits Ib:  SCNG

Show all

CAD elements

epth curve Desalect

Exacution

Clearance plane To Points
Auto move I Settings...

Measure | single point  [#] Probe comp

(o] (om0

BASICSCAN dialog box - General tab
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The following options are available on the General tab in the BASICSCAN dialog box
(Insert | Scan | Circle, Cylinder, Axis, Center, or Line). For more information about
the BASICSCAN dialog box, see "Common Functions of the BASICSCAN Dialog Box".

Display Area

Show hits check box: If you select this check box, PC-DMIS displays each scan
in the Edit window as a set of the measured hits surrounded by a scan object and
an end measured object. If you choose this option, all of the hits appear in the
Edit window. If you don't select it, the hits are not shown.
ID box: Displays the current ID for the scan being created. You can change the
ID.
Show all check box: If you select this check box, PC-DMIS displays all of the
scan parameters in the Edit window, such as:

e Cut planes

e Boundary points

« Direction vector (DirVec)

« Initial approach vector (InitVec)

If you don't select the check box, PC-DMIS displays only these data types in the
Edit window:

e Increments
e Techniques
e Hit Types

CAD Elements Area

Depth curve check box: The depth curve is used during FINDNOMS operations.
Whenever PC-DMIS has to find nominals from curve elements, it takes the vector
of the Depth CAD element and crosses it with the vector from the other selected
CAD elements to get a plane. It then pierces the plane to get the proper nominal.
If many CAD elements are selected, the closest pierce point is used as the
nominal point. When CAD wireframe data is being used, PC-DMIS looks for the
wire frame data in pairs.

Deselect button: If you select an incorrect surface, you can click Deselect to
deselect the selected surface (or you can press Ctrl and click on the surface to
clear it). You can also click Deselect multiple times to deselect one surface at a
time from a group of highlighted surfaces until all are deselected.

Get Nominals button: Use this button to find the nominal after a scan has been
learned or executed. PC-DMIS finds the nominals for the scan from the CAD
data that is available.
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Execution Area

o Clearance plane check box: To insert a CLEARP MOVE a predetermined
distance relative to the current coordinate system and part origin, before taking
the first hit, select this check box.

After the last point in the scan is measured, the probe stays at probe depth until
called to the next feature. The use of clearance planes reduces programming time
because the need to define intermediate moves is reduced. (For additional
information on clearance planes, see "Parameter Settings: Clearplane Tab" in the
"Setting Your Preferences” chapter.) This option is only available for DCC scans.

e Auto move check box: To turn on Auto Moves for each scan, select this check
box. Once it is selected, you can type the distance for the move in the box.

e Measure check box: If you select this check box, the measurement process for
this auto feature begins immediately after you click the Create button.

e Single point check box: To consider each hit as a single measured point, select
this check box. If you select this check box, PC-DMIS makes each hit a
measured point and inserts it into the measurement routine. This sequence will
happen after the manual scan has been reduced. If the scan is in DCC mode, it
takes place after the scan has been learned.

e Probe comp check box: Use this check box to specify whether or not PC-DMIS
turns on probe compensation for this specific scan. In most cases, you probably
don't need to perform this compensation, since a scan's FINDNOMS operation
automatically does it. However, if you don't have CAD and want to reverse-
engineer a part, you should select this check box.

« To Points button: To run a process where the individual points that make up an
existing scan can be converted into single points after execution, select this
button. The scanned set is then deleted.

For example:

1. Place your cursor on a scan using hit data in the Edit window.

Press the F9 key to display the BASICSCAN dialog box.

3. Select the To Points button. PC-DMIS converts all hit data into single
points and deletes the scan from the Edit window.

N

e Settings button: Enables you to change the probe setting that is relevant to
scanning: scan speed and scan point density.
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Additional Manual Scan Options

In addition to the scanning options detailed in "Common Functions of the Scan Dialog
Box", when executing or learning a manual scan, the Execution dialog box (File |

'y
Execute or File | Partial Execution) shows the New Row 3 and Scan Done \g

buttons. For more information on these buttons, see the "Using the Execution Dialog
Box" topic in the "Using Advanced File Options: Introduction” chapter.
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