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Inspection Planner: Introduction

PC-DMIS Inspection PC-DMIS™ |nspection Planner (IP) is an add-in module that
Planner, or IP, only works  works in conjunction with a supported CAD package and PC-
with PC-DMIS Version 3.6 DMIS to aid the Design Engineer or Quality Engineer in designing
and above. a plan that determines which features of the geometry and
GD&T/dimension to use in the inspection process.

Inspection Planner (IP) uses the PC-DMIS CAD engine, providing
access to IGES, STEP, and the other translators, as well as PC-
DMIS’s supported Direct CAD Interfaces™. This gives you wide
coverage of available CAD engines and systems.

Since IP runs inside your CAD package, it cuts your learning curve since you will only need to
use a small portion of PC-DMIS for Windows to generate the part program.

Inspection Planner supports these CAD packages:

e CATIAV5
e SolidWorks
e Unigraphics

This manual will walk you through the steps to get IP running with your CAD package and will
discuss how to use IP commands inside PC-DMIS to automatically generate the PC-DMIS part
program.

This documentation covers these topics:

e Using PC-DMIS Inspection Planner for CATIA V5
e Using PC-DMIS Inspection Planner for SolidWorks

e Using PC-DMIS Inspection Planner for Unigraphics

e Using Inspection Planner within PC-DMIS

e Inspection Planner Parameters and Rules
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Using PC-DMIS Inspection Planner for CATIA V5

This topic describes how to install and use PC-DMIS Inspection Plan within CATIA V5. IP allows
you to perform various sub tasks needed to create an Inspection Plan that you can either store
with your CAD data or export as a text file.

\’?g The Inspection Planner option must be enabled on your portlock to use the Inspection
Planner capabilities for CATIA 5.

Installing Inspection Planner for CATIA V5

1. Log on to the Wilcox ftp site: ftp.wilcoxassoc.com. Browse to the Inspection
Planner/CatiaV5/ directory. Download the required CATIA V5 Inspection Planner install
file. Download the InspectionPlanner_CATIA_ V5 R13.exe for CATIA V5 version 13
for CATIA V5 release 13 or InspectionPlanner_CATIA_V5 R14.exe for CATIA V5
release 14 to a specified directory on your hard drive.

2. Double-click on the InspectionPlanner_CATIA_V5 R1X.exe for CATIA V5 version 13 or
14 file to begin the installation of IP for CATIA V5

3. The Setup program will prompt you to select the location of the CATIA V5 installation
directory. Browse to the CATIA installation directory (e.g. C:\Program Files\Dassault
Systemes\B14), and click OK.

4. You will then be prompted to select the location of the PC-DMIS installation directory.
Browse to the PC-DMIS installation directory, and click OK.

5. The Setup program will then prompt you to select the location where PC-DMIS Inspection
Planner for CATIA V5 will be installed. The default directory might look something like
this: C:\PCDMISW\InspectionPlanner\CatiaV5.

6. Next, setup will prompt you to verify the location of the CATIA install and the directory for
the IP installation.

7. Click OK if everything is correct.

8. The Setup program now copies files for PC-DMIS Inspection Planner for CATIA V5 to
this newly created directory.

\’?g The Setup program will check to see if the needed file structure and files for CATIA V5 are
properly installed in the directory you previously specified. An error will occur if the files do not
exist. If everything installs correctly, then an InspectionPlannerTest shortcut will be added to the
desktop.

Important: The new shortcut must be used to start CATIA V5 to set up the proper environment
for Inspection Planner to work within your CATIA V5 install.
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To start the PC-DMIS Inspection Plan application

To start a PC-DMIS Inspection Plan session from within your CATIA V5 session, follow this
procedure:

1. Start CATIA V5 using the InspectionPlanner_R** shortcut which should be on the
desktop. You must use this shortcut rather than the regular CATIA V5 shortcut for
Inspection Planner to work correctly

2. Within CATIA’s Product Structure or Part Design workbenches, you should see three new
toolbars; IP_Tools, IP_Features, and IP_Commands.

IP_Tools A

IP_Features £
Ty R K Jelals
|

R o B

IP Toolbars for CATIA V5

Once you have started the PC-DMIS Inspection Planner application, you may create, list, and edit
IP features, commands, and Inspection Plans.

IP_Tools Toolbar

The IP_Tools toolbar contains a number of miscellaneous tools for use in creating, editing,
exporting, and using Inspection Plans.

Creating a New Inspection Plan

To create a new PC-DMIS Inspection Plan, follow this procedure:

1. Selectthe New Inspection Plan icon on the toolbar.
2. The Plan dialog box appears.

Plan S s
e[

|ﬂ 6]'¢ I @ Cancel |

Plan dialog box

3. Type a name for the Plan in the Label box.
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4. Click OK to save the Plan’s name. This creates a new InspectionPlanner node in the
feature tree. This node has two children, Plans and IP Features. The new plan is placed
under the Plans node.

=B InspectionPlanner

A"E Plans

L B Flan i
B IF Features
CATIA Feature tree

Changing the order of the Items in a Plan

To change the order of the commands in a selected plan, follow this procedure:

1. Select the Reorder Commands icon on the toolbar. E’
2. The Re-Order Commands dialog box appears.

W Ok l 4HCan-:eI_I

Re-Order Commands dialog box

3. Select the plan to edit from the Plan drop-down list.

4. All the items in the plan will appear in the list.

5. To change the order of the items, select an item, and the click the up arrow to move it up
in the list, or click the down arrow to move it down in the list.

6. Select the OK button to apply the changes to the plan.
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Exporting a Plan to a File

To Export a previously created Inspection Plan for use within PC-DMIS, follow this procedure:

-
1. Select the Text Output icon on the toolbar. H#
2. The Plan Selection dialog box appears.

Select a Plan
Plan 1
Plan 2
Plan 3
Plan 4
Plan 5

|ﬂ (6]4 I GCancell

Plan Selection dialog box

3. Select the plan to export.
4. Click the OK button. A standard Windows Save File dialog box appears.

Save As i 2ix
Save e | I3 227469 = =« @®EecrE-
¥ hare_faatires_catpart_Plan |p

Dipakbon

Wy D oxomeri s

m:;.:;m File pame: [ptantlin =l Save E
=

Sove arlype  |Inapection Plaress

Windows save file dialog box

5. Browse to the location where you would like to save the file. Type a name for the
Inspection Planner file in the File name box
6. Click Save to export the file. This text file can be imported into PC-DMIS. See “Importing

the Inspection Plan”.
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Updating Features

Select the Update icon on the toolbar. @ This will update all of the features if the model
geometry or assembly has changed.

Activating a Plan

To ensure that all Features or Commands are added to the appropriate plan, follow these steps:

1. Select the Activate Plan icon on the toolbar. @
2. Select a plan from the feature tree (As discussed in “Creating a New Inspection Plan”).
3. The selected plan is now the active plan.

IP_Features Toolbar

Using the IP_Features toolbar you can create and add features to an existing plan. Or, if you
don’t have a plan yet, you can create a feature and IP will automatically create a new plan for
you.

Once you have created a new Inspection Plan, you can create features for that Inspection Plan.
The general method of creating features is as follows:

1. From the IP_Features toolbar, select the feature type you want to create (listed below). A

dialog box, specific to the feature you selected, appears. Inspection Planner supports the
following features:

Point 22
e Line L

e Edge Point -

. @

e Cylinder .

e Sphere )
) |
e Circle "~

mn
¢ Round Slot

| m
e Square Slot =

2. Using the mouse, select the face, edge, or vertex from the CAD display that will be used
for the feature. You may be asked to select with the mouse again, depending on the type
of feature you are defining and the CAD obiject first selected. The Open Feature dialog
box will display the correct values provided from the CAD data. You can edit these values
as needed.
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Click the OK button to accept your changes and create the feature. This feature will be
added to the IP Features node in the Inspection Planner tree as well as to the currently
active plan.

g If no plan has been created, then creating any feature or command will automatically create
a new plan and place that feature or command in that plan.

The dialog box for each specific type of feature is explained below:

Creating a Point Feature

wn e

© N

10.

Select the Point icon on the toolbar. &2

The IP Point Feature dialog box appears.

Indicate the location of the point feature by clicking on any surface. The X, Y, and Z
values for the selected point appear in the dialog box.

Labeli PE1

Insert In F‘Ianl Plan =

— Paink
[ |134.08
[y |11.037
Oz [21

— Mormal
Io
o
Kl 1

Reverse I

o conskrain bo geometry

Find Poink I
| & Ok I o Cancel I
-

IP Point Feature dialog box

Change the Label for the point if needed.

Select the needed plan from the Plans section of the InspectionPlanner Node in the
feature tree. The selected plan is displayed in the Insert In Plan box.

Change the values for the XYZ coordinates and the 1JK vector values as needed.
Selecting Reverse will reverse the direction of the vector.

If you select the constrain to geometry check box, IP will tie this feature to the selected
geometry. If the geometry changes, then so will the feature.

If you change the values, then the values no longer reflect the model geometry. You must
either select the Find Point button to find the closest point on the geometry, or deselect
the constrain to geometry check box before you can create the point.

Click OK to accept the current values and add the point feature to the current Inspection
Plan.
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Creating a Line Feature

wn e

10.

11.

Select the Line icon on the toolbar. &£

The IP Line Feature dialog box appears.

Indicate the location of the start point of the line feature by clicking the first point on any
surface. IP inserts that start point location into the dialog box.

Indicate the location of the end point of the line feature by clicking a second point on any
surface. IP inserts that end point location into the dialog box.

bl

Labell L1

Insert In Plan{plan 3

— Stark Poink
al100.4
10
Z]-3.011
—End Point
825163
10
Il -7.6489
—Surface Veckor
In

J|-1

K||:|

Reverse I

S constrain to geametry
Find I

@ CK I ﬂCanceII

IP Line Feature dialog box

Change the Label for the line if needed.

Select the needed plan from the Plans section of the InspectionPlanner Node in the
feature tree. The selected plan is displayed in the Insert In Plan box.

Change the values for the XYZ coordinates and the 1JK vector values as needed.
Selecting Reverse will reverse the direction of the vector.

If you select the constrain to geometry check box, IP will tie this feature to the selected
geometry. If the geometry changes, then so will the feature.

If you change the values, then the values no longer reflect the model geometry. You must
either select the find button to find the closest point on the geometry, or deselect the
constrain to geometry check box before you can create the line.

Click OK to accept the current values and add the line feature to the current Inspection
Plan.



Creating an Edge Point Feature

wn e

10.

Select the Edge Point icon on the toolbar. L
The IP Edge Feature dialog box appears.

PC-DMIS Inspection Planner

Indicate the location of the edge point feature by clicking on any surface near an edge.
The point will snap to the nearest edge of the surface. IP inserts the point’s location into

the dialog box.

=101 ]

Label

Edgl

Insert In Plan

— Poink

Flan 3

k3

£15.26

i

1]

Z|-1

—Surface Yector
Il

Jo
Kl 1

Fewverse Yeckar l

—Edge Yectar
1o
J-1
Kjo

Reverse VYector _I

d conskrain ko geornekry

find paint I

|'ﬂ OFK I & Cancel |

IP Edge Feature dialog box

Change the Label for the edge point if needed.

Select the needed plan from the Plans section of the InspectionPlanner Node in the
feature tree. The selected plan is displayed in the Insert In Plan box.

Change the values for the XYZ coordinates and the 1JK vector values as needed.
Selecting Reverse will reverse the direction of the vector.

If you select the constrain to geometry check box, IP will tie this feature to the selected
geometry. If the geometry changes, then so will the feature.

If you change the values, then the values no longer reflect the model geometry. You must
either select the find point button to find the closest point on the geometry, or deselect
the constrain to geometry check box before you can create the point.

Click OK to accept the current values and add the edge point feature to the current
Inspection Plan.
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Creating a Plane Feature

wn e

10.

Select Plane icon on the toolbar. ﬂ

The IP Plane Feature dialog box appears.

Indicate the location of the plane feature by clicking any surface. IP inserts the plane’s
location and vector data into the dialog box.

=

Lal:uel| Flni

Insert In F‘Ian| Plan =
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@ CK I ﬂCanceII

IP Plane Feature dialog box

Change the Label for the plane if needed.

Select the needed plan from the Plans section of the InspectionPlanner Node in the
feature tree. The selected plan is displayed in the Insert In Plan box.

Change the values for the XYZ coordinates and the 1JK vector values as needed.
Selecting Reverse will reverse the direction of the vector.

If you select the constrain to geometry check box, IP will tie this feature to the selected
geometry. If the geometry changes, then so will the feature.

If you change the values, then the values no longer reflect the model geometry. You must
either select the find button to find the closest point on the geometry, or deselect the
constrain to geometry check box before you can create the plane.

Click OK to accept the current values and add the plane feature to the current Inspection
Plan.

Creating a Cylinder Feature

10

Select the Cylinder icon on the toolbar. .

The IP Cylinder Feature dialog box appears.

Indicate the location of the cylinder feature by clicking the cylindrical surface of a cylinder.
IP inserts the cylinder’s origin and axis into the dialog box.
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11.

12.

13.

14.

Cylinder Feature

Label
Insert In Plan

=101 %]

Cyll

Flan 3

@ Internal Cvlinder
(1 External Cylinder

—2rigin

w9377z

119,594

2121

—Axis

Mo

o

ki1

Reverse

Diameter
Length

15

35

Top Offset | 0
Botkom OFFset| 0

d conskrain ko geornekry

@ CK I i.':al'IEE|I
-

IP Cylinder feature dialog box

Change the Label for the cylinder if needed.

PC-DMIS Inspection Planner

Select the needed plan from the Plans section of the InspectionPlanner Node in the
feature tree. The selected plan is displayed in the Insert In Plan box.

Select either an Internal Cylinder or External Cylinder.

Change the values for the XYZ coordinates and the 1JK vector values as needed.
Selecting Reverse will reverse the direction of the vector.

Specify the Diameter and Length of the cylinder.
. Specify the Top Offset. The Top Offset value will increase or decrease the length of the

cylinder on the end where the vector is defined. A positive value will increase the length of

the cylinder in the direction of the vector.

Specify the Bottom Offset. The Bottom Offset value will increase or decrease the length
of the cylinder on the opposite end from where the vector is defined. A positive vector will
decrease the length of the cylinder in the direction of the vector.

If you select the constrain to geometry check box, IP will tie this feature to the selected
geometry. If the geometry changes, then so will the feature.

If you change the values, then the values no longer reflect the model geometry. You must
deselect the constrain to geometry check box before you can create the cylinder.

Click OK to accept the current values and add the cylinder feature to the current

Inspection Plan.

11
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Creating a Sphere Feature

Select the Sphere icon on the toolbar. )

The IP Sphere Feature dialog box appears.

Indicate the location of the sphere by selecting a circular edge or spherical face of the
sphere. IP calculates the sphere’s location and vector from where you clicked.

bl

Label| sphi
Insert In Plan|plan 3

wn e

() Internal Sphere
@ External Sphere

—Cenker
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Zlz21
—Wector
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k11

Diameter' 12.7

d conskrain ko geornekry

|'ﬂ 0K I iCanceII
-

IP Sphere feature dialog box

Change the Label for the sphere if needed.

Select the needed plan from the Plans section of the InspectionPlanner Node in the
feature tree. The selected plan is displayed in the Insert In Plan box.

Select either an Internal or External Sphere.

Change the values for the XYZ coordinates and the 1JK vector values as needed.

Specify the Diameter of the sphere.

If you select the constrain to geometry check box, IP will tie this feature to the selected
geometry. If the geometry changes, then so will the feature.

10. If you change the values, then the values no longer reflect the model geometry. You must
deselect the constrain to geometry check box before you can create the sphere.

a s

© 0N

@ The vector is never tied to the geometry, and can be modified while keeping the sphere
constrained to the model geometry. Therefore, constraining to geometry has not effect on Vector
values.

11. Click OK to accept the current values and add the sphere feature to the current Inspection
Plan.

12
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Creating a Circle Feature

as

©xoNOo

11.

12.

Select the Circle icon on the toolbar. n

The IP Circle Feature dialog box appears.

Indicate the location of the circle feature by clicking a circular edge or cylindrical surface
of the circle feature. IP inserts the circle’s axis and center into the dialog box.

b

Label| iyt

Insert In Plan

@ Iternal Circle
i) External Circle

'l—Center

K|1

Reverse I

Diameter] 1
Offset | =

a conskrain bo geometry

o ok I Ilﬂl::ancell
-

IP Circle feature dialog box

Change the Label for the circle if needed.

Select the needed plan from the Plans section of the InspectionPlanner Node in the
feature tree. The selected plan is displayed in the Insert In Plan box.

Select either an Internal or External Circle.

Change the values for the XYZ coordinates and the 1JK vector values as needed.
Selecting Reverse will reverse the direction of the vector.

Specify the Diameter and Offset. The Offset value will transform the center of the circle
along the feature's vector by the specified positive or negative amount.

. If you select the constrain to geometry check box, IP will tie this feature to the selected

geometry. If the geometry changes, then so will the feature.

If you change the values, then the values no longer reflect the model geometry. You must
deselect the constrain to geometry check box before you can create the circle.

Click OK to accept the current values and add the circle feature to the current Inspection
Plan.

13
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Creating Round or Square Slot Features

m

1. Select the Round Slot L) or Square Slot "= icon on the toolbar.

2. The IP Slot Feature dialog box appears. The selected slot type will be selected based on
the icon that was clicked. You can change the slot type inside the dialog box as well.

3. Indicate the location of the slot by selecting the face that the slot is cut out of. Select near
the edge of the slot. IP will insert the location and vector data into the dialog box.

=

Label| 5z

Insert In Plan| plan 2
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() Round Slot
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IP Slot Feature dialog box

4. Change the Label for the slot if needed.

5. Select the needed plan from the Plans section of the InspectionPlanner Node in the
feature tree. The selected plan is displayed in the Insert In Plan box.

Select either Round or Square Slot.

Change the values for the XYZ coordinates and the 1JK vector values as needed.
Selecting Reverse will reverse the direction of the vector.

© N

14
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9. Specify the Width and Length of the slot.

10. Select either Internal or External Slot.

11. If you select the constrain to geometry check box, IP will tie this feature to the selected
geometry. If the geometry changes, then so will the feature.

12. If you change the values, then the values no longer reflect the model geometry. You must
deselect the constrain to geometry check box before you can create the slot.

13. Click OK to accept the current values and add the slot feature to the current Inspection
Plan.

IP_Commands Toolbar

Using the IP_Commands toolbar, you can create, translate and rotate alignments. Adding
location dimensions and constructed features as well as inserting comments into your part
program is also done from the IP_Commands Toolbar.

Creating Alignments

Once you have created your features, you can create or modify alignments.

1. Select the Alignment icon on the toolbar. 2
2. The IP Alignment Command dialog box appears.

IP Alignment Command A

Label| aln1
Insert in Plan|plan 1
—Primaty
Feature! Fln1 Remn:n'-.fe_l
Level tn:-|+z j
— Secondary
Feature |Lni Remove
Rokate kol . L‘
About [z s =l
% Origin[ pr1 Remove |
¥ Oviging Lol Remove |
£ Origing plr1 Femaowve I

@ ok | @cancel|

-

IP Alignment Command dialog box

3. If needed, type an ID for this alignment in the Label box.

4. Select the needed plan from the Plans section of the InspectionPlanner Node in the
feature tree. The selected plan is displayed in the Insert In Plan box.

5. Inthe Primary alignment area, indicate the axis you want to Level to for the primary
alignment IP Feature. Select the proper axis in the drop-down list. The default axis is +Z.

6. Next, select the primary alignment IP Feature by selecting the label for it from the model
window or by selecting it from the feature tree.

15
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7.

10.

11.

In the Secondary alignment section, indicate the axis to Rotate to and the axis to rotate
About for the secondary alignment IP feature. Select the proper axes in the drop-down
lists.

Select the secondary alignment IP Feature by selecting the label for it in the model
window or by selecting it in the feature tree.

As you select the primary and secondary IP features, they are also set, as appropriate, in
the X, Y, and Z Origin boxes.

You can change any of the IP features by first selecting the edit box for that feature and
then selecting a new IP feature.

Click OK to accept the current values and add the IP Alignment command to the current
Inspection Plan.

Translating Alignments

You can translate (or move) your Inspection Plan’s current alignment by an offset distance.

16

Select the Translation icon on the toolbar. E
The IP Translation Command dialog box appears.

IP Translation Commandiis .4
Label alnl
Insert in Plan{plan 1
X Axis g
Y oAxis 10
Z Bxis 12.5|

@ oK ] & Cancel
EII'ICE_I

IP Translation Command dialog box

If needed, type an ID for the alignment you want to translate in the Label box.

Select the needed plan from the Plans section of the InspectionPlanner Node in the
feature tree. The selected plan is displayed in the Insert In Plan box.

Type the values for the translation along the X, Y, and Z axes in the X, Y, and Z Axis
boxes.

Click OK to accept the current values and add the IP translation command to the current
Inspection Plan’s alignment.
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Rotating Alignments

You can rotate your Inspection Plan’s current alignment by a specified angle.

e
1. Select the Rotation icon on the toolbar. %
2. The IP Rotation Command dialog box appears.

IP Rotation Command S 4

Label Alnt

Insert in Plan{plan 1

Angle 30
Axis

IP Rotation Command dialog box

3. If needed, type an ID for the alignment you want to rotate in the Label box.

4. Select the needed plan from the Plans section of the InspectionPlanner Node in the
feature tree. The selected plan is displayed in the Insert In Plan box.

5. Type the angle of the rotation in the Angle box.

6. Selectthe axis (X, Y, or Z) you want to rotate about in the Axis box.

7. Click OK to accept the current values and add the IP Rotation command to the current
Inspection Plan.

Creating Location Dimensions

If you want to create a location dimension for any feature, you can use the Location icon.

i
1. Select the Location icon on the toolbar. -
2. The IP Location Command dialog box appears.

17
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IP Location Connman ed
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IP Location Command dialog box

If needed, type an ID for this location in the Label box.

Select the needed plan from the Plans section of the InspectionPlanner Node in the
feature tree. The selected plan is displayed in the Insert In Plan box.

Select the IP feature to be used for this IP Location from the model window or by selecting
it from the feature tree. It will appear in the Feature box. Additionally, the appropriate
default axes will be selected. For example, if an IP point is selected, then the X, Y, Z, and
T Vector axes will be selected.

For each axis selected, type appropriate positive and negative tolerances. There is a
different set of positive and negative tolerances for each axis. Select the needed Axis
from the drop-down box and change the values in the + Tol and —Tol boxes.

If the same tolerances are wanted for more than one axis, click the Set Tolerance to ALL
button. This sets the specified tolerances for all selected axes.

If more than one IP Location command will be created, then click the Set Default
Tolerances button. This sets the default tolerances for all axes to the currently specified
values. Next time a new IP Location is created, it will start out with the default tolerance
values that were set.

Click OK to accept the current values and add the IP Location command to the current
Inspection Plan.
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Inserting Comments

Comments come in three types: Operator, Programmer, or Report. This allows you to insert a
specific type of comment into your Inspection Plan, providing instructions to operators,
programmer notes, or notes that will show up on your Inspection Plan reports.

1. Selectthe Comment icon on the toolbar. &
2. The IP Comment Command dialog box appears.

21

el 3
Comment| This is a comment
Insert in Flan] plan |

Type Oparator "'|

—
IP Comment Command dialog box

3. If needed, type an ID for this comment in the Label box. The default is C1 meaning the
first comment in the plan. Additional comments will be C2, C3, etc. Modify these comment
labels as needed.

4. Select the needed plan from the Plans section of the InspectionPlanner Node in the
feature tree. The selected plan is displayed in the Insert In Plan box.

5. Edit the comment in the Comment box.
6. Select the type of comment to create (Operator, Programmer, or Report) from the Type
box.

e Operator comments appear as message boxes whenever the resulting part program is
executed. They are useful for giving instructions to the operator at the measuring
machine.

e Programmer comments will not be visible to the operator in the resulting part program.
But if someone opens up the part program and looks at the code they will be able to
see the programmer comments.

e Report comments send the specified comments into the report that gets generated
once the part program finishes execution.

7. Click OK to accept the current values and add the IP Comment command to the current
Inspection Plan.
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Constructing Features

If you want to construct features from other features, you can use the Construction icon.

s)

1. Select the Construction Feature icon on the toolbar.
2. The IP Construction Feature Command dialog box appears.

d e
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Insert in Plan [plan 1
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IP Construction Feature dialog box

3. If needed, type an ID for this constructed feature in the Label box.

4. Select the needed plan from the Plans section of the InspectionPlanner Node in the
feature tree. The selected plan is displayed in the Insert In Plan box.

5. Select the IP features to be included in this construction feature from the model window or
by selecting them from the feature tree. As you select features, IP adds them to the IP
Features list. To remove a feature from the list, select that feature in the list, and then
click the Remove Feature button.

6. Select the feature type to construct from the Feature Type drop down list and select the
type of operation to be performed for that feature from the Operation drop down list.

:g See “Appendix A: Constructed Features” for more information about the construction
operations that can be performed and the related feature types that can be created.

7. Click OK and the constructed feature will be added to the Inspection Plan.

Adding an Existing Feature to the Current Plan

To add an existing CATIA V5 feature to the active Inspection Plan, follow these steps:

1. Select the Feature icon on the toolbar. 224 No dialog box appears.

20



PC-DMIS Inspection Planner

2. Select the IP feature to be added to the Inspection Plan from the model window, or select
it from the feature tree.

Editing your Inspection Plan in CATIA 5

- InspectionPlanner
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To edit commands of your Inspection Plan you have already created
you will need to use the feature tree for CATIA 5. This will allow you
to go back and make changes to the values of your Inspection Plan.

You can also use the Reorder Commands button to change the
order of the commands in your Inspection Plan.

To Edit your Inspection Plan:

1.

Double-click on any of the features in the IP Features list,
or Alignments, Translations, Rotations, Locations,
Comments, or Constructions in the Plan list.

Note: You may also double-click on the feature label in the graphics
display to edit the values.

2.

Edit values in the applicable dialog box to the needed
values. For example, edit the nominal information in the
Circle Feature dialog box for a Circle.

Click OK to save the changed values or click Cancel to
abort any changes that have been made.

Click the Reorder Commands button EI}'-to change the

order of commands in your Inspection Plan. See the

"Changing the order of the Items in a Plan" topic for more

information.

To rename the plan, double-click the Plan name and

change the name in the Plan dialog box. Click OK to save.
[TFR

Click the Text Output button ' to save your changed

Inspection Plan. See the "Exporting a Plan to a File" topic

for more information.
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Using PC-DMIS Inspection Planner for SolidWorks

This topic describes how to install and use PC-DMIS Inspection Planner with SolidWorks. It
shows how to perform various sub tasks needed to create an Inspection Plan that you can either
store with your CAD data or export as a text file.

@ The Inspection Planner option must be enabled on your portlock to use the Inspection
Planner capabilities for SolidWorks.

Installing Inspection Planner for SolidWorks

1. Log on to the Wilcox ftp site: ftp.wilcoxassoc.com. Browse to the
InspectionPlanner/SolidWorks directory. Enter the directory of the desired version and
download the install executable, Install PCDMIS xxx_IPSolidWorks.exe, file to a
specified directory on your hard drive.

2. Double-click on the downloaded .exe file to begin the installation of IP for SolidWorks

3. The Setup program will then prompt you to select the location where to install PC-DMIS
Inspection Planner for SolidWorks. The default directory might look something like this;
C:\PCDMISW\InspectionPlanner\SolidWorks.

4. The Setup program will then copy files for PC-DMIS Inspection Planner for SolidWorks
to this newly created directory.

@ The Setup program will verify that the needed file structure and files for SolidWorks are
installed where you previously specified. An error will occur if the files do not exist.

To start the PC-DMIS Inspection Plan application

To start a PC-DMIS Inspection Plan session from within your SolidWorks session, follow this
procedure:

Start SolidWorks.

Open the SolidWorks Add-Ins dialog box by selecting Tools | Add-Ins...
Ensure that the PC-DMIS Inspection Planner check box gets selected.
Click OK to activate Inspection Planner inside SolidWorks.

pPONPE
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SolidWorks Add-Ins dialog box.

5. There should now be an Inspection Planner menu option in the SolidWorks menu bar.

£¥ Solidworks 2005 - ip_block3.SLDPR.T
File Edit View Insert Tools :I)cmtrur Window Help

DPHBER(2R(9--|RES LB B-®| 2

Inspection Planner in SolidWorks toolbar.

Once you have started the PC-DMIS Inspection Planner application, you may create, list, and edit
IP features, commands, and Inspection Plans.

Inspection Planner Menu Items

Selecting the Inspection Planner menu in the SolidWorks menu bar displays the Inspection
Planner sub-menus and menu items. These menu items contain the tools for creating, editing,
exporting, and using Inspection Plans.
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Creating a New Inspection Plan
To create a new PC-DMIS Inspection Plan, follow this procedure:

1. Select New from the Inspection Planner menu.
2. IP displays a check mark in front of the New menu item indicating that an Inspection Plan
exists in the SolidWorks part.

| Inspection Planner  Wind:

Deleta

Inspection Plan exists.

@ If a plan already exists in the SolidWorks part, you will be asked if you want to replace the
existing plan.

Deleting the Inspection Plan
To delete the current Inspection Plan from the SolidWorks part:

1. Select Delete from the Inspection Planner menu.
2. |IP deletes the current Inspection Plan.

Showing the current Inspection Plan
To display the current Inspection Plan in the SolidWorks part:

1. Select Show Plan in the Inspection Planner menu.
2. The Inspection Plan dialog box appears.
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Show Inspection Plan dialog box

3. You can edit the Inspection Plan using this dialog box.

e Insert After — Select a line in the plan, and click the Insert After button. This sets the
insertion point in the plan. IP inserts all new objects after this line.

o Edit — Select a line in the plan, and click the Edit button. IP displays the dialog box for
that object, allowing you to edit its contents

o Delete — Select a line in the plan, and click the Delete button. IP deletes the selected
line from the plan.

e Close — Selecting the Close button closes the Inspection Plan dialog box.

Exporting the current Plan to a File
To Export the current Inspection Plan for use within PC-DMIS, follow this procedure:

1. Select Export from the Inspection Planner menu. The Save As dialog box appears.

Save As 7 x|
Save inc | ) Sohdworks ~| «~ B3 cF B

_Jold

|2 ]ip_testl.ip

File nami: f | Save I
Save az type: [IP Fies [“ip] | Cancel

Save As dialog box.

2. Browse to the location where you would like to save the file. Specify a name for the
Inspection Planner file in the File name box.

3. Click Save to export the file. This text file can then be imported into PC-DMIS. See
“Importing the Inspection Plan”.
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Creating Features

Once you have created a new Inspection Plan, you can create features for that Inspection Plan.
To create features, use this general method:

1. From the Inspection Planner menu, select the Feature sub-menu, and then select the
feature that you want to create. A dialog box, specific to the feature you selected,
appears. Inspection Planner supports the following features:

e Point

e Edge Point

e Line

e Plane

e Circle

e Cylinder

e Round Slot

e Square Slot

e Sphere

Feature Foint
Draturm EdgeFoint
Aligrrment » Line

GOT Selection Plana
Location Circle
Construction Cylinder
Comrment Found Slot
Show Plan Square Slot
Expaort Sphere
et reios Mon Custornize Menu

Feature menu

2. Using the mouse, select the face, edge, or vertex from the CAD display that will be used
for the feature. IP may ask you to select with the mouse again, depending on the type of
feature you are defining and the CAD object first selected. The Open Feature dialog box
will display the correct values provided from the CAD data. You can edit these values as
needed.

3. Click the OK (the green check mark) button to accept your changes and create the
feature. This feature will be added to the Inspection Planner tree as well as to the
currently active plan.

\\g You must create an Inspection Plan before you can create any features.

The dialog box for each specific type of feature is explained below:
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Creating a Point Feature

1.
2.
3

©~No O

©

Select Point menu item from the Feature sub-menu.
The IP Point dialog box appears.

PC-DMIS Inspection Planner

Indicate the location of the point feature by clicking on any surface. IP will put the XYZ
coordinate and IJK vector information for the point into the dialog box.

Flip Vector
Clea I

Portinloemaion %
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r
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IP Point dialog box

Change the values for the XYZ coordinates and the 1JK vector values as needed. If you
change the values, then the values no longer reflect the model geometry. You must select
the Find button to find the closest point on the geometry before you can create the point.
Clicking Flip Vector will reverse the direction of the vector.

Clicking Clear will clear the values from the dialog box.
Change the ID if needed.

Select the Sample Hits check box if you want samples hits taken during the

measurement of this feature.

Click OK (green check mark) to accept the current values and add the point feature to the

current Inspection Plan.
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Creating a Line Feature

Select the Line menu item from the Feature sub-menu.

The IP Line dialog box appears.

Indicate the location of the start point of the line feature by clicking the first point on any
surface. IP inserts that start point location into the dialog box.

4. Indicate the location of the end point of the line feature by clicking a second point on any
surface. IP inserts that end point location into the dialog box.
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IP Line dialog box

Change the values for the XYZ coordinates and the 1JK vector values as needed.
Selecting Flip Vector will reverse the direction of the vector.

Selecting Clear will clear the values from the dialog box.

Change the ID if needed.

Click OK (green check mark) to accept the current values and add the line feature to the
current Inspection Plan.

©o~NoOU
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Creating an Edge Point Feature

1.
2.
3

© N A

PC-DMIS Inspection Planner

Select the EdgePoint menu item from the Feature sub-menu.

The IP Edge Point dialog box appears.

Indicate the location of the edge point feature by clicking on any surface near an edge.
The point will snap to the nearest edge of the surface. IP inserts the point’s location into

the dialog box.
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IP Edge dialog box

Change the values for the XYZ coordinates and the 1JK vector values as needed.
Selecting Flip Vector will reverse the direction of the vector.

Selecting Clear will clear the values from the dialog box.
Change the ID if needed.

Click OK (green check mark) to accept the current values and add the edge point feature

to the current Inspection Plan.
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Creating a Plane Feature

1. Select Plane menu item from the Feature sub-menu.

2. The IP Plane dialog box appears.

3. Indicate the location of the plane feature by clicking any surface. IP inserts the plane’s
location and vector data into the dialog box.
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IP Plane dialog box

Change the values for the XYZ coordinates and the 1JK vector values as needed.
Clicking Flip Vector will reverse the direction of the vector.

Clicking Clear will clear the values from the dialog box.

Change the ID if needed.

Click OK (green check mark) to accept the current values and add the Plane feature to
the current Inspection Plan.

© N O A
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Creating a Cylinder Feature

1. Select Cylinder menu item from the Feature sub-menu.

2. The IP Cylinder dialog box appears.

3. Indicate the location of the cylinder feature by clicking the cylindrical surface of a cylinder.
IP inserts the cylinder's XYZ and I1JK information into the dialog box.
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IP Cylinder dialog box

Change the values for the XYZ coordinates and the 1JK vector values as needed.
Selecting Flip Vector will reverse the direction of the vector.

Specify the Diameter and Height of the cylinder.

Selecting Clear will clear the values from the dialog box.

Change the ID if needed.

Select either Hole or Stud to determine whether it's an internal or external cylinder.

0. Click OK (green check mark) to accept the current values and add the Cylinder feature to
the current Inspection Plan.

BOXONO G~
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Creating a Circle Feature

1. Select Circle menu item from the Feature sub-menu.

2. The IP Circle dialog box appears.

3. Indicate the location of the circle feature by clicking a circular edge or cylindrical surface
of the circle feature. IP inserts the circle’s XYZ center and 1JK vector into the dialog box.
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IP Circle dialog box

Change the values for the XYZ coordinates and the 1JK vector values as needed.
Selecting Flip Vector will reverse the direction of the vector.

Type the Diameter of the circle.

Selecting Clear will clear the values from the dialog box.

Change the ID if needed.

Select either Hole or Stud.

0. Click OK (green check mark) to accept the current values and add the Circle feature to
the current Inspection Plan.

BOXo~NO G
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Creating a Sphere Feature

1. Select Sphere menu item from the Feature sub-menu.

2. The IP Sphere dialog box appears.

3. Indicate the location of the sphere by clicking a circular edge or spherical face of the
sphere. IP calculates the sphere’s location and vector from where you clicked.

IF Sphere

Posrnetsss
I Irg
" n
" Out

IP Sphere dialog box

Change the values for the XYZ coordinates and the 1JK vector values as needed.
Selecting Flip Vector will reverse the direction of the vector.

Type a Diameter for the sphere.

Selecting Clear will clear the values from the dialog box.

Change the ID if needed.

Select either In or Out to specify whether or not the feature is an internal or external
sphere.

10. Click OK (green check mark) to accept the current values and add the Sphere feature to
the current Inspection Plan.

©oNo O A
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Creating Round or Square Slot Features

1. Select either Round Slot or Square Slot from the Feature sub-menu.

2. The IP Slot dialog box appears. The selected slot type will be selected based on the
menu item that was clicked. You can change the slot type inside the dialog box as well.

3. Indicate the location of the slot by selecting the face that the slot is cut out of. Select near

the edge of the slot. IP will insert the center point and vector information into the dialog
box.
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IP Slot dialog box

Change the values for the XYZ coordinates and the 1JK normal vector values as needed.
Change the values for the 1JK orientation vector values as needed.

Selecting Flip Vector will reverse the direction of the normal or orientation vectors.
Specify the Width and Length of the slot.

Select either Round or Square Slot.

© N O A
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9. Selecting Clear will clear the values from the dialog box.

10. Change the ID if desired

11. Select either Hole or Stud.

12. Click OK (green check mark) to accept the current values and add the Slot feature to the
current Inspection Plan.

Constructing Datum Features
If you want to construct datum features, you can use the Datum menu option,

1. Select Datum from the Inspection Planner menu.
2. The IP Datum feature dialog box appears.

IP Daturm x|

k. | Cancel |
Dratum Letter : |B

Feature

IP Datum feature dialog
3. Specify the datum by:

e Selecting the datum from the graphic window, or...
e Selecting the IP features to be included in this IP datum feature by selecting them from
the feature list at the bottom of the dialog box.

4. Change the Datum Letter if needed.
5. Click OK to add the Datum feature to the Inspection Plan.

Creating Alignments

The Alignment sub-menu provides you with menu items to create, rotate, and translate
alignments.

Alignment Mew

GOT Selection Rotate
Location Transzlate
Construction

CLstamize MMenu
(N Taalaal=1als

Alignment menu.
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Creating New Alignments

Once you have created your features, you can create or modify alignments.

36

1. Select New from the Alignment menu.
2. The IP Alignment dialog box appears.
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IP Alignment dialog box

If needed, type an ID for this alignment in the Label box.

In the Primary alignment section, indicate the axis you want to Level to for the primary
alignment IP feature. Select the proper axis from the drop-down list. The default axis is
ZPLUS.

Select the primary alignment IP feature by selecting the proper feature in the Datum /
Feature list. Click in the Primary Feature box, and then press your keyboard’s Enter
key.

In the Secondary alignment section, indicate the axis to Rotate to and the axis to rotate
About for the secondary alignment IP feature. Select the proper axes in the drop-down
lists.

Select the secondary alignment IP Feature by selecting the proper feature in the Datum /
Feature list. Click in the Secondary Feature box then press your keyboard’s Enter key.
As you select the primary and secondary IP features, they are also set, as appropriate, in
the X, Y, and Z Origin boxes.

Selecting Clear will clear the values from the dialog box.
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10. Any of the IP features can be changed by selecting the proper feature in the Datum /
Feature list. Simply click in the Feature box then press the Enter key.

11. Click OK to accept the current values and add the IP Alignment command to the current
Inspection Plan.

Rotating Alignments

You can rotate your Inspection Plan’s current alignment by a specified angle.

1. Select Rotate from the Alignment menu.
2. The Rotate Alignment dialog box appears.

Rotate Alignment x|

Ok, | Cancel |

Label: |&2
Angle: |0

(" Rotate about # Axiz

(" Rotate about ' Axiz

{* Rotate about Z Axiz

Rotate Alignment dialog box

If needed, type an ID for the alignment you want to rotate in the Label box.

Type the angle of the rotation in the Angle box.

Select the axis (X, Y, or Z) you want to rotate about in the Axis box.

Click OK to accept the current values and add the Rotate Alignment command to the
current Inspection Plan.

ook w

Translating Alignments

You can translate (or move) your Inspection Plan’s current alignment by an offset distance.

1. Select Translation from the Alignment menu.
2. The Translate Alignment dialog box appears.
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Translate Alignment x|
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Translate Alignment dialog box

3. If needed, type an ID for the alignment you want to translate in the Label box.

4. Type the values for the translation along the X, Y, or Z axes in the Distance box.

5. Specify which axes direction to move along by selecting Move in the X direction, Move
in the Y direction, or Move in the Z direction.

6. Click OK to accept the current values and add the Translate Alignment command to the
current Inspection Plan’s alignment.

Constructing GD&T Features

If you want to construct features from tolerances (GD&T), you can use the GD&T Selection
menu option,

1. Select GD&T Selection from the Inspection Planner menu.

2. Select a GD&T feature from the graphic window.

3. The IP GD&T dialog box appears. The feature for the GD&T feature will be highlighted in
the feature list.

IP GD&T x|

k. | Cancel |
Label: |01

Features:

F10 :Flane
F11 :Flane
F12 :Plane
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IP GD&T dialog box
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4. If needed, type an ID for this alignment in the Label box.
5. You may change the associated feature by selecting a new feature from the Features list.
6. Click OK to add the GD&T constructed feature to the Inspection Plan.

Creating Location Dimensions

If you want to create a location dimension for a feature, you can use the Location menu option.

1. Select Location from the Inspection Planner menu.
2. The IP Location dialog box appears.
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IP Location dialog box

3. Select the IP feature to be used for this IP Location from the model window or by selecting
it from the feature tree. IP adds it to the Feature box.

4. When you select the IP feature, IP uses the appropriate default axes. For example, if you
select IP point, then the IP selects the X, Y, Z, and T Vector axes.

5. For each axis selected, type appropriate positive and negative tolerances. There is a
different set of positive and negative tolerances for each axis. Select the needed Axis
from the drop-down box and change the values in the + Tol and —Tol boxes.
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6. If the same tolerances are wanted for more than one axis, click the Set Tolerance to ALL
button. This sets the specified tolerances for all selected axes.

7. If more than one IP Location command will be created, then click the Set Default
Tolerances button. This sets the default tolerances for all axes to the currently specified
values. Next time a new IP Location is created, it will start out with the default tolerance
values that were set.

8. Click OK to accept the current values and add the IP Location command to the current
Inspection Plan.

Constructing Features

If you want to construct features from other features, you can use the Construction menu
option.

1. Select Construction from the Inspection Planner menu.
2. The Constructed Feature dialog box appears.
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Constructed Feature dialog box

3. Select the IP features to be included in this IP Construction Feature by selecting them
from the Feature list.

4. Select the feature type to construct from the Feature Type drop down list and select the
type of operation to be performed for that feature from the Operation drop down list.

g See “Appendix A: Constructed Features” for more information about the construction
operations that can be performed and the related feature types that can be created.
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5. Click OK and the Constructed feature will be added to the Inspection Plan.

Inserting Comments

Comments come in three types: Operator, Programmer, or Report. This allows you to insert a
specific type of comment into your Inspection Plan, providing instructions to operators,
programmer notes, or notes that will show up on your Inspection Plan reports.

1. Select Comment from the Inspection Planner menu
2. The IP Comment dialog box appears.

Comment ®|
ok I Careced * Dpershon
™ Flogas
™ Progyatnires

IP Comment dialog box

3. Edit the comment in the Comment box.
4. Select the type of comment to create: Operator, Report, or Programmer.

e Operator comments appear as message boxes whenever the resulting part program is
executed. They are useful for giving instructions to the operator at the measuring
machine.

e Programmer comments will not be visible to the operator in the resulting part program.
But if someone opens up the part program and looks at the code they will be able to
see the programmer comments.

e Report comments send the specified comments into the report that gets generated
once the part program finishes execution.

5. Click OK to accept the current values and add the IP Comment command to the current
Inspection Plan.
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Using PC-DMIS Inspection Planner for Unigraphics

This topic describes how to install and use PC-DMIS Inspection Planner within Unigraphics. IP
allows you to perform various sub tasks needed to create an Inspection Plan that you can either
store with your CAD data or export as a text file.

@ The Inspection Planner option must be enabled on your portlock to use the Inspection
Planner capabilities for Unigraphics.

To install the PC-DMIS Inspection Planner

To install the PC-DMIS Inspection Planner for access from within the Unigraphics CAD system
(NX 2.0 and later), follow this procedure:

1. Log on to the Wilcox ftp site: ftp.wilcoxassoc.com. Browse to the
/InspectionPlanner/Unigraphics/ directory. Enter the directory of the desired version and
download the install executable, Install_PCDMIS_370_IPUnigraphics.exe, file to a
specified directory on your hard drive.

2. Double-click on the Install_PCDMIS_370_IPUnigraphics.exe file to begin the installation
of IP for Unigraphics. Follow the instructions to install IP for Unigraphics.

@ The Setup program will verify the proper installation of Unigraphics on your system. It will
fail if it does not find the Unigraphics installation.

3. Start Unigraphics and you should see Inspection Planner... in the Application menu.

The PC-DMIS Inspection Plan application will now be available from within your Unigraphics
sessions.

To start the PC-DMIS Inspection Plan application

To start a PC-DMIS Inspection Plan session from within your Unigraphics session, follow this
procedure:

1. Start Unigraphics software.

2. Open your part file.

3. Switch to the Inspection Planner application by selecting Application | Inspection
Planner...
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Application Window Help

o Modeling. .. Corl+d
9 shape Studio... CErl+Ale+T
b9 Dratring. .. CErl+Shife+D

ofF Manufacturing. .. CErl+Ale+M
[ﬂ' Machine Tool Builder

E‘ Structures. ..
Moldflow Part Adwviser. ..
B MasterFEM+. ..

E& Motiomn. ..

Sheet Metal 4
[g& Bouting Mechanical. ..
E Bouting Electrical. ..

v Assemblies Ctrl+ale+m
Enowledge Fusion

ﬂ Gateway. . . Ctxr 141

TUser Interface Btyler. ..

ection Plammer. . .

Start Inspection Planner Application

4. Inspection Planner launches and the Inspection Planner toolbar appears.

PC-DMIS Inspection Planner Toolbar — only New Plan enabled

Once the PC-DMIS Inspection Planner application launches you may create, list, and edit
Inspection Plans.

:g Except for the New Plan icon, the Inspection Plan menu and the other toolbar icons will
remain grayed out until you create an Inspection Plan.
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To Create a New PC-DMIS Inspection Plan
To create a PC-DMIS Inspection Plan, follow this procedure:

1. Start a new Inspection Plan by selecting the Inspection Planner | New menu option or
select the New Inspection Plan icon in the toolbar. This displays the IP Name dialog box.

¥, IP Name x|

Mew Inspection Plan Mame

Ok | Cancel |

IP Name dialog box

2. Type the name for the new Inspection Plan and Click OK. This creates a new Inspection
Plan and adds the default header information to it. The rest of the Inspection Plan menu
and toolbar icons become available for selection.

'EJE.'H'* Lo BESane 0l o]
Active PC-DMIS Inspection Planner Toolbar

If you ever want to start over, select the Inspection Planner | Delete menu option to delete the
current Inspection Plan.

Creating Features

Once you have created a new Inspection Plan, you can create features for that plan. To create
features, use this general method:

1. From the Inspection Planner menu, select the Feature sub-menu, and then select the
feature that you want to create. A dialog box, specific to the feature you selected,
appears. Inspection Planner supports the following features:

e Point

e Line

e Edge Point
e Plane

e Cylinder

e Sphere

o Circle

e Round Slot

e Square Slot
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Using the mouse, select the face, edge, or vertex from the CAD display that will be used
for the feature. IP may ask you to select with the mouse again, depending on the type of
feature you are defining and the CAD object first selected. The Open Feature dialog box
will display the correct values provided from the CAD data. You can edit these values as
needed.

Click the OK button to accept your changes and create the feature in the Inspection Plan.

The dialog box for each specific type of feature is explained below:;

Creating a Point Feature

1.
2.

ook w

~

Select Inspection Planner | Feature | Point or the Point icon on the toolbar.

Indicate the location of the point feature by clicking on any surface. The IP Point feature
dialog box appears. IP will put the XYZ coordinate and IJK vector information for the point
into the dialog box.

¥, P Point x|
Feature D |31
X | 96.0499
¥ | 96,1582
z: | 22.0000
Show Point i
I | 0.0000
I | 0.0000
k: | 1.0000
Flip Vectar I

[ Sample Hits

Find values along ghven Axis
[T xAxis
[ Axis
[ ZAxis

Find l

Cox | cune |

IP Point dialog box

Change the values for the XYZ coordinates and the 1JK vector values as needed.

Click the Show Point button to display the point 3D CAD view.

Click the Flip Vector button to flip the currently assigned vector.

Click the Sample Hits option if you want sample hits to be taken for the point. These hits
are taken around the nominal point.

Select the check boxes next to the X, Y, and Z Axis options to find values along these
axes.

Click OK to accept the current values and add the point feature to the current Inspection
Plan.
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Creating a Line Feature

1. Select Inspection Planner | Feature | Line or the Line icon on the toolbar.

2. Indicate the location of the start point of the line feature by clicking the first point on any
surface. IP inserts that start point location into the dialog box.

3. Indicate the location of the end point of the line feature by clicking a second point on any
surface. IP inserts that end point location into the dialog box.

¥, P Line x|

Feature ID: |8

Start Point

X: | 84.3820

¥: | 93.4131

z: | 2z.0000

End Point

% | 75.5873

¥ | 78.9419

z7 | 22.0000
Showe Points

Surface Vector

I | 0.0000

E | 0.0000

K: | 1.0000
ITI Cancel [

IP Line dialog box

4. Change the values for the XYZ coordinates and the IJK vector values as needed.

5. Click the Show Point button to display the point 3D CAD view.

6. Click OK to accept the current values and add the line feature to the current Inspection
Plan.
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Creating an Edge Point Feature

1. Select Inspection Planner | Feature | Edge Point or the Edge Point icon on the toolbar.

2. Indicate the location of the edge point feature by clicking on any surface near an edge.
The point will snap to the nearest edge of the surface. The IP Edge Point dialog box
appears containing the point’s location.

¥, P Edge Point x|

Feature ID

o | 156.0342

Y | 0.0000

2z | 22.0000
Show Point

Edge Vector

k | 0.0000

J | -1.0000

K: | 0.0000

Mormal Yector

I | 0.0000

) | 0.0000

K | 1.0000
ITI Cancel [

IP Edge Point dialog box

3. Change the values for the XYZ coordinates and the IJK vector values as needed.

4. Click the Show Point button to display the point 3D CAD view.

5. Click OK to accept the current values and add the edge point feature to the current
Inspection Plan.
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Creating a Plane Feature

1. Select Inspection Planner | Feature | Plane or the Plane icon on the toolbar.
2. Indicate the location of the plane feature by clicking any face. The IP Plane dialog box
appears containing the plane’s location and vector data.

¥, IP Plane x|

Feature 1D : ||

5 | 11.1980

¥ | 11.4448

z: | 0.0000
Showe Vector

I | 0.0000

I | 0.0000

K. | 1.0000
ITI Cancel [

IP Plane dialog box

3. Change the values for the XYZ coordinates and the 1JK vector values as needed.

4. Click the Show Vector button to display the vector 3D CAD view.

5. Click OK to accept the current values and add the plane feature to the current Inspection
Plan.
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Creating a Cylinder Feature

1. Select Inspection Planner | Feature | Cylinder or the Cylinder icon on the toolbar.

2. Indicate the location of the cylinder feature by clicking the circular edge or cylindrical
surface of the cylinder. The IP Cylinder dialog box appears containing the cylinder's XYZ
and 1JK information.

¥, IP Cylinder x|
Feature |0 (IS
Center Paint
% | 154.5835
Y | 80,4055
z: | z2.0000
Show Feature
Aois
| | 0.0000
J | 0.0000
K: | 1.0000
Diameter: | 15.0000
Helght : | l.DDUET
Type
. Hole { Swd
ITI Cancel [

IP Cylinder dialog box

Change the values for the XYZ coordinates and the 1JK vector values as needed.
Click the Show Feature button to display the Cylinder 3D CAD view.

Type the Diameter and Height of the cylinder.

Select the Type of feature: Hole or Stud.

Click OK to accept the current values and add the cylinder feature to the current
Inspection Plan.

Nogokw
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Creating a Sphere Feature

=

Select Inspection Planner | Feature | Sphere or the Sphere icon on the toolbar.
2. Indicate the location of the sphere by clicking a circular edge or spherical face of the
sphere. The IP Sphere dialog box appears containing the sphere’s location and vector

information.
¥, P Sphere x|
Feature 1D @
X: | 168 . 6780
Y | 45.6600
z: | 22.0000
Show Sphere
I | 0.0482
I | -0.4214
K: | 0.9055
Diameter = | 12.7000
CIN @ ouT
ITI tam:al__

IP Sphere dialog box

Change the values for the XYZ coordinates and the 1JK vector values as needed.

Click the Show Sphere button to display the Sphere 3D CAD view.

Type a Diameter for the sphere.

Select either In or Out to specify whether or not the feature is an internal or external
sphere

Click OK to accept the current values and add the sphere feature to the current Inspection
Plan.

o gk w

~
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=

ook w

~
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Select Inspection Planner | Feature | Circle or the Circle icon on the toolbar.

Indicate the location of the circle feature by selecting a circular edge or cylindrical surface
of the circle feature. The IP Circle dialog box appears containing the circle’s XYZ center
and 1JK vector.

&, 1P Cirlce £

Feature ID : @

Centér Point

% | 154.5835

Y | 80,4055

z | 22.0000

Show Circle

LEH

| | 0.0000

) | 0.0000

K | 1.0000

Diameter: | 15.0000
Type

i Hole ( Stud

ITI Cancel [

IP Circle dialog box

Change the values for the XYZ coordinates and the 1JK vector values as needed.
Click the Show Circle button to display the Circle 3D CAD view.

Type the Diameter of the circle.

Select either Hole or Stud to specify whether or not the feature is an internal or external

circle.

Click OK to accept the current values and add the circle feature to the current Inspection

Plan.

51



PC-DMIS Inspection Planner

Creating Round Slot or Square Slot Features

1. Selectthe Inspection Planner | Feature | Round Slot or Square Slot menu items. Or
select the Round or Square Slot icon on the toolbar.

2. Indicate the location of the round slot by selecting a face or edge of the round slot feature.

3. IP may ask you to select the opposite edge or face of the round slot.

4. The IP Slot dialog box appears.

2P Slot x|
Feature ID - (IS
centér Point
x: | 191,1780
¥ | 73.0000
2 | 22.0000
Showe Location
Mormnal Vector
I | 0.0000
F | 0.0000
K | 1.0000
Orientation Vector
| | 1.0000
] | 0.0000
K | 0.0000
Width : | 7.0000
Length | 47.0000
@ RoundSlot
(" Square Slot
® Hole
 Stud
ITI Cancel [
IP Sot dialog box

5. Change the values for the XYZ coordinates and the 1JK vector values as needed.

6. Click the Show Location button to show the location of the slot 3D CAD view.

7. Type the Width and Length of the slot.

8. Select either Round or Square Slot.

9. Select either Hole or Stud to determine whether the slot is an internal or external slot.

10. Click OK to accept the current values and add the slot feature to the current Inspection
Plan.
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Creating Commands for Datum
If your CAD has datum items defined, you can create Inspection Planner commands for them.

1. Select Inspection Planner | Datum menu or the Datum icon.
2. The Select Datum Feature dialog box appears.

¥, Select Datum Feature x|

Marme

o] 4 | Back | Cancel|

Select Datum Feature dialog box

3. Select the appropriate datum symbol from the 3D CAD view.
4. The IP Datum definition dialog box appears.

¥,IP Datum x|
Draturm Letter : |g
Features :

FZ :Plane

F3 :Plane

0K | Cancel

IP Datum dialog box

IP highlights the feature associated with the datum in both the 3D CAD view and the
Features list in the IP Datum dialog box.

5. If you want to change the Datum Letter, select the datum letter in the dialog box and
enter the new letter.

6. If you want to change the feature associated with the datum, select the new feature in the
Features list. The newly selected feature will be highlighted in the 3D CAD view.

@ This only changes the feature associated with the datum for the Inspection Plan. It does not
affect the datum’s association in the CAD file in any way.
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7. Click OK to add the datum to the Inspection Plan. The associated feature will also be
added to the Inspection Plan if it was not already in the plan.

Creating Alignments

Once you have created your features and datum commands, you can create or modify
alignments.

1. Selectthe Inspection Planner | Alignment | New menu option, or the New Alignment
icon on the toolbar. The IP Align dialog box appears.

¥, 1P Align x|
Label : a6

PRIMARY

Feature ID: |F2
Lewvel To lzrus -

SECONDARY

Festure ID: [F3

Fiotate To ! |RPLS *
About : |zaxs =

* Origin [FT

vorigin:  |F3

Z Origin: |2

Feature List:

FZ Plane
F3 Plans

| Ok | Carncel

IP Align dialog box

2. If needed, type an ID for this alignment in the Label box.

3. From the Feature List, select the feature required to Level To. Click in the PRIMARY
Feature ID box. Press Enter and IP adds the highlighted feature to the Feature ID box.
Choose the needed axis from the Level To box

4. From the Feature List, select the feature required to Rotate To. Click in the
SECONDARY Feature ID box. Press Enter and IP adds the highlighted feature to the
Feature ID box. Choose the needed axes from the Rotate To and About boxes.

5. From the Feature List, select the feature required to establish an Origin. Click in the (X,
Y, or Z) Origin box. Press Enter and IP adds the highlighted feature to the specified
Origin box. Continue the process until each of the XYZ boxes are filled with the needed
features.

6. Click OK and the specified Alignment will be entered into the current Inspection Plan.
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Translating Alignments

You can translate (or move) your Inspection Plan’s current alignment by an offset distance.

1. Selectthe Inspection Planner | Alignment | Translate menu option, or the Translate
Alignment icon on the toolbar. The IP Translate dialog box appears.

Y|P Translate x|
Label :
Distance : | 0.0000

Mowve along axis : HaXIS -
Ok | Cancel |

IP Translate dialog box

Type the required distance to move the alignment in the Distance box, and select the axis
from the Move along axis box.

Click OK and the specified alignment will be translated to the distance specified along the
chosen axis and added to the Inspection Plan.

Rotating Alignments

You can rotate your Inspection Plan’s current alignment by a specified angle.

1. Selectthe Inspection Planner | Alignment | Rotate menu option, or the Rotate
Alignment icon on the toolbar. The IP Rotate dialog box appears.

¥, IF Rotate x|
Label :
Angle | 0.0000

Fotate About : ZAXIS -
Ok | Cancel |

IP Rotate dialog box

Type the required angle (in degrees) in the Angle box, and select the axis from the
Rotate About box.

Click OK, and IP will rotate the Inspection Plan’s alignment about the specified axis
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Creating Tolerances

The Tolerance menu option allows you to select GD&T Feature Control Frame symbols to create
IP tolerances.

1. Select Inspection Planner | GDT Selection from the menu.
2. The Select Tolerance Feature dialog box appears.

¥, Select GDT Tolerat X|

Marme

I, Back Cancel

Select GDT Tolerance Feature dialog box

3. Select the appropriate Feature Control Frame symbol from the 3D CAD view.
4. The IP GD&T definition dialog box appears.

* IP GD&T . x|
Label : 01
Features ;

F1:.DATAY Plane

Fz:DAT(R) :Plane

F3:0ATC) Plane
inder

Ik Cancel

IP GD&T dialog box

IP highlights the feature(s) associated with the tolerance in both the 3D CAD view and the
feature list in the IP GD&T dialog box.

5. If you want to change the Label, select the label in the dialog box and type a new letter.
6. If you want to change the feature(s) associated with the tolerance, select the new
feature(s) in the Features list. The newly selected feature(s) will be highlighted in the 3D

CAD view.
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@ This only changes the feature(s) associated with the tolerance for the Inspection Plan only.
It does not effect tolerance’s association in the CAD file in any way.

7. Click OK to add the Tolerance Feature Control Frame to the Inspection Plan. IP also adds
the associated feature(s) to the Inspection Plan if not already in the plan.

Creating Location Dimensions

If you want to create a location dimension for any features, you can use the Location menu
option.

1. Select Inspection Planner | Location from the menu or the Location icon from the
toolbar. The IP Feature Location dialog box appears showing a list of all the IP features.

¥, IP Feature Location x|
Label oz

Feature List:

FZ :Plane
F3 Plane
F7 PMang

Select Tolerance Axis

[+ Auto [T Angle

[ xAxis [~ Length

[ ¥ Axis [~ Height

[ Z Auxis | Polar Angle
[ Diwmerer [~ Polar Radius
[ Radius [ TWecter
Tolerance

Axis ALL -

Flus Tolerance | 0.0000
Minus Tolerance ; | 0.0000

Set Toleramce to ALL l

Lot Default Tolerance I

| 8] 4 | Cancel I

IP Feature Location dialog box

2. Select the feature from the List or select the feature’s label from the 3D CAD view. It will
be added to the Feature List box.
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3. When the IP feature is selected from the Feature List, the appropriate default axes will be

selected. For example, if an IP point is selected, then the X, Y, Z, and T Vector axes will
be selected.

4. For each axis selected, type appropriate positive and negative tolerances. There is a
different set of positive and negative tolerances for each axis. Select the needed Axis

from the drop-down box and change the values in the Plus Tolerance and Minus
Tolerance boxes.

5. If the same tolerances are wanted for more than one axis, click the Set Tolerance to ALL
button. This sets the specified tolerances for all selected axes.

6. If more than one IP Location command will be created, click the Set Default Tolerances
button. This sets the default tolerances for all axes to the currently specified values. Next

time a new IP Location is created, it will start out with the default tolerance values that
were set.

7. Click OK to accept the current values or changes that have been made.

Constructing Features

If you want to construct features from other features, you can use the Construction option.

1. Selectthe Inspection Planner | Construction menu option or Construction icon in the
toolbar. The IP Feature Construction dialog box appears letting you construct the
desired feature from the list of features in the current Inspection Plan.

¥, P Feature Construction. x|

Feature ID - Iﬁ

Feature Type : Paint i
Operation : | INTERSECTION =

Feature List :

FZ Plane
F3 Plane
F7 Flane

Cancel |

IP Feature Construction dialog

2. Select the features that are needed for the construction from the Feature List box.
3. Select the Feature type to construct from the Feature Type drop down list and select the
type of operation to be performed for that feature from the Operation drop down list.

g See “Appendix A: Constructed Features” for more information about the construction
operations that can be performed and the related feature types that can be created.

4. Click OK and the Constructed feature will be added to the Inspection Plan.
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Inserting Comments

Comments come in three types: Operator, Programmer, or Report. This allows you to insert a
specific type of comment into your Inspection Plan, providing instructions to operators,
programmer notes, or notes that will show up on your Inspection Plan reports.

If you want to insert comments into the Inspection Plan, select the Inspection Planner |
Comment menu option or Comment icon in the toolbar. A Comment dialog box appears.

¥, Comment x|
Tips
@ Opasstar
Rupast
7 Prewer
Commang |
o appry | Cange i

Comment dialog box

Use the Comment dialog box to select the type of comment (Operator, Report, or Programmer),
type the comment, and click OK to insert it into the Inspection Plan.

e Operator comments appear as message boxes whenever the resulting part program is
executed. They are useful for giving instructions to the operator at the measuring
machine.

e Programmer comments will not be visible to the operator in the resulting part program.
But if someone opens up the part program and looks at the code they will be able to
see the programmer comments.

e Report comments send the specified comments into the report that gets generated
once the part program finishes execution.

Displaying the Inspection Plan

At any time you can display the entire Inspection Plan. To do this, select the Inspection Planner
| Show Plan menu option. Your CAD package will display a dialog showing the Inspection Plan.

Inepechion Plan

[= PLAN: Indpection Plan |

PCOIPinspection Plan 131,00

LN fl

FEAT(PLANEF 19,6421 | 2,7 &20668.0.0,0.0,00,1 .0

FEAT fPUANLF £ 42 505569 000 2 433856,0.0,-1.0.0.0;

FEAT [PLANEF 3,00, 26 21247 -9 FRI567, -1 .0,000,00;

BLICH & N IPLLE F1 SPLUS ZPLLES P2 ORIC R YORICFZ ZORICF L,

FEATCRRCLEFS | 24178 50.0,22.0,0.0, 0.0, § QUED. 5, INNER,

FEAT JCYLMDERFE, 1S4 555552 80 405552, 22.0,00 0,000, 1.0, V5.0, 1,0, IRNER,
| FEAT/ROELOTFENR]. 7820, 22 0,000,000 §.0 8.0,0.:0,0.0,7.0,47. 0 JNHER,

FEATFLANEF,9.64211 27 £20665.0.0,0.0,0.0,1.0;

FEAT/PLANEF 2,42 7556500 0.2 433856,0.0,-1.0,000;

FEATPLANEF3,0.0,3€ 21 247 <9, P3NEET,«1,0,0.0,00;

FEAT/CORCLENRS 1241 78,50,0,22.0,0.0,0.0, 1 0,60 5, INNER,

FEAT/CYLINDERFS 154 555502, 90 405592,22 0,000,00,1.0,15.0,1.0,IkMER,

FEAT (RDELOT FE IR P8 730,22 000000 8 0.0 000000007047 0 INHES,

FEAT (SCALOTFR 60 809559, 23 F3a504.22.0,0/0,0.0,1. 0,0 707 107,00 1AF,0.0,1 1, 0,%F QUNNER,

Ieviit d e Edr | Dietete

Inspection Plan display dialog box
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The statements include:

Header
Comments
Measured features
Datum features
Dimensions
Alignments

Rules

O O O O o o o o

Report options

e You can edit any command by selecting the command line and clicking the Edit button in
the display dialog

e You can delete any command by selecting the command line and clicking the Delete
button in the display dialog.

e You can set the insert position by selecting the command line and clicking the Insert
After button in the display dialog. Any new commands will get inserted at that point.

e You can keep this plan open during the entire planning process.

Exporting Your Inspection Plan

The Inspection Planner | Export menu option, or the Export icon on the toolbar, allows you to
specify a text file to which IP will save the current Inspection Plan. You can import this text file
into PC-DMIS. See “Importing the Inspection Plan”.

Using Inspection Planner within PC-DMIS

The following topics describe how to use the new functionality added to PC-DMIS for Windows to
automatically create a part program from your Inspection Plan. To create your part program you
need to do the following:

e Import the Inspection Plan you exported from your CAD package.
e Perform an optimization step on the imported plan,
e Ensure that the probe won'’t collide with the part by inserting proper move commands.

Once you have completed these simple tasks, you can then execute your imported inspection
plan as a newly created PC-DMIS part program.

\\g If you have problems using the Inspection Planner commands inside PC-DMIS, ensure that
there is an InsPlan.dll file located in the directory where you installed PC-DMIS.
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Inspection Planner Default File (IPD)

You must have an Inspection Planner Default file, or (IPD) to import an Inspection Plan into PC-
DMIS. The "Creating and Modifying an Inspection Planner Default (IPD) file" provides more
information on this file.

:g The IP Measure option must be enabled on your portlock to use the Inspection Planner
capabilities that are discussed in this section.

Importing the Inspection Plan

You can import the Inspection Plan and any rules by either importing a CAD file that has the
Inspection Plan tied to it, or by importing a previously exported Inspection Plan.

To import the Inspection Plan tied to a CAD model:

1. Select File | Import and then select the menu item to import that CAD data.
2. Follow any on-screen instructions.

For specifics on importing CAD data, see the “Using Advanced File Options” chapter in the main
PC-DMIS manual.

To import the textual, exported Inspection Plan:

1. Select File | Import | Inspection Plan. An Open dialog box appears letting you select a
file with an “.IP” filename extension.

osen 2%
Lok jru | ' My Computer = e & B
EL5% Floppy {4:) S harddry on "192. 166.2.4' ()
o Lol Dusk () e harad Dotuments
e Frogects (D)
e Projectss (B
SR (F:)

| i *Yared's Laphop (Laptoph (L)

File e | Invepit I
Fliet of bipe | Ingpection Flan [ IF) =] Cancel j

Open dialog box

2. Browse to the directory containing your Inspection Plan.
3. Select the Inspection Plan, and click Import.
4. Follow any on-screen instructions.

e Select the IPD file that will be applied to the imported Inspection Plan if you have not
previously selected it. See the "Creating and Modifying an Inspection Planner Default
(IPD) file" topic for more information.

e If the insertion point is not at the end of the part program, you will be prompted to move
the cursor to the end of the part program before continuing.
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e Specify the Optimize Path options and click OK, or click Skip to ignore this step. See
the "Performing the Path Optimization" topic for more information. Review the "Path
Optimization Summary" and click OK.

e Specify the options for "Automatically Inserting Move Commands" and click OK to
complete this process or click Cancel to skip this step.

Your imported Inspection Plan will be proceeded by a start comment that provides basic
information for the imported Inspection Plan (date/time, IP file name with path, IPD file name and
path). An end comment is also added to indicate the end of the translated Inspection Plan.

Performing the Path Optimization

Once PC-DMIS finishes importing your inspection plan, you will see that the PC-DMIS edit
window contains the commands needed to measure the desired features. Next, you need to
optimize the order PC-DMIS takes to measure the features and what tip angles to use and when.
This is called a “path optimization”.

To perform a path optimization:

1. Select Edit | Optimize Path. the Optimize Path dialog box appears.
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— Feature Range
% 4| Features
& Selacted Features

Startirg Feature;

£

— Dimensions
% |qzert at end

" |nzert as zoon as possible

— Tip Changes
v Add Tip Changes
[T Only Defined Tips
[ Minimize Number of Tipz
[T Askif can't find Tip

Conical Fange of Tip Shank:
[cone half angle in dearees]

s

Sort penalty in seconds for ;
MIP/IH 1

PH3/PH10
PHS WwRIST

i

o B = o g

[T fssigndms

llverlap o use; | 0

QK I Cancel |

Optimize Path dialog box
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Determine what features you want to optimize. you can choose the All Features option

button or the Selected Features option from the Features Range area. All Features
sorts all the features, Selected Features only sorts those features selected in the edit

window.

@ The Selected Features option only becomes enabled if you select multiple features from

the edit window before accessing the Optimize Path dialog box.

3. Choose a feature from the Starting Feature drop-down list. Path optimization will start

from this selected feature.

63




PC-DMIS Inspection Planner

4. Decide when to insert dimensions from your inspection plan into the part program by
selecting the appropriate options from the Dimensions area. You can insert dimensions
at the end of all the measured features by selecting Insert at end or as soon as possible
after each measured feature by selecting Insert as soon as possible.

5. Determine whether or not you want to allow PC-DMIS to insert tip changes. If so, select
the Add Tip Changes check box. The items in the Tip Changes area become enabled
for selection and you should follow the bullet list here:

e Select the Only Defined Tips check box if you want PC-DMIS to assign only defined
tips to features. If an appropriate tip can not be found to measure a feature, then the
feature will be assigned T?A?B?. This feature will be added to the list of Features
without tips which is displayed to the user in the summary dialog at the completion of
the Optimize Path process. If you clear this check box, PC-DMIS will also use
undefined tips. Prior to execution, PC-DMIS will require that you calibrate any
undefined tips.

e Select the Minimize Number of Tips check box if you want PC-DMIS to use a
minimal amount of tips to measure the features in your part program. PC-DMIS wiill
only change the tip’s angle when absolutely necessary. A progress bar at the bottom
of the dialog box appears when you select this check box.

e Select the Ask if can’t find Tip check box if you want PC-DMIS to prompt you when it
cannot determine the optimal tip for a given feature. This will allow you to manually
specify the most appropriate tip.

e Type an angle value into the Conical Range of Tip Shank box. This determines the
conical tolerance for added tip changes. This allows PC-DMIS to utilize a tip that has a
shank vector that is within the tolerance of the optimal vector angle for a given feature.
For features such as points, lines, and planes there is a built in conical range of 90
degrees since a plane with a vector of 0, 0, 1 could be measured by t1a0b0 or
t1a90b0. In the case of these features, PC-DMIS adds the user entered value to the
built-in range. The proposed tip angle is also checked by running collision detection
(silently) to determine if the tip will actually work.

e Sort penalty in seconds for: MIP/MIH, PH9/PH10, PHS WRIST — These values in
seconds are an approximation of the time taken by a CMM to change tips for various
categories of probes. The default penalties mean that all features measured with a
given tip will be grouped together and sorted within that tip group. For example, If the
penalty were set to zero, this would allow the Optimize Path process to sort features
solely based on the distance travelled between features while completely ignoring tip
changes.

6. Click OK to perform the path optimization; PC-DMIS does the following:

e Takes the tip vector and the cone tolerance and determines the best tip angle for each
feature. For example, the optimal tip angle for a cylinder will be based on the cylinder
vector, which may or may not correspond to an exact tip angle.

e Sorts the features by the tips used to measure them.

e Determines the best path for the probe to take based on distances between features
and the tip change.

e Adds dimensions either at the end of the program or after each feature.

e Adds constructed features as soon as possible.

See the "Dual Arm Path Optimization" topic for information on Dual Arm programs.
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:g PC-DMIS will not sort across alignment or loadprobe commands. Additionally, PC-DMIS
preserves any motion commands or other parameters that may affect measurement, such as
retract distance, prehit distance, etc.

Dual Arm Path Optimization

Path Optimization for dual arm programs are similar to single arm programs with a few
exceptions. The Dual Arms area of the Optimize Path dialog box is enabled and the Starting
Feature pull-down list is hidden. To complete Path Optimization for dual arms, follow the
procedure described in "Performing the Path Optimization" and then complete the following steps:

1. Select the Assign Arms check box. The Optimize Path process will assign arms to each
of the Selected Features (or All Features ).

o If all probe hits of a feature can be measured by Arm1, then it will be assigned to
Arml.

o If Arm1 cannot measure a feature, but Arm2 can reach all of the probe hits that
feature, then it is assigned to Arm2.

e If neither arm can measure the feature, then Arm1 is assigned and the feature is
added to the list of Dual Arm Errors / Features that cannot be measured
which is displayed to the user in the summary dialog at the completion of the
Optimize Path process.

Daal &rmz

I Azzign Armz

Z0wverlap to use: I 26
k. I Cancel |

Dual Arms are of the Optimize Path dialog box

2. Specify the Overlap percentage in the %Overlap to use. This controls how the machine
volume is divided between the two arms. At 0%, each arm would only be allowed to
measure features that are within the half of the machine volume that is accessible to that
arm. At 100%, Arm1 would be assigned to all the features.

3. Click OK to begin the Path Optimization process. This displays the Optimize Path
Starting Features dialog box. This allows you to specify the starting feature for each arm
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Optimize Path Starting Feat =

arml Starking Feature |

[CIRL=pAutoCirde |

Arm2 Starking Feature ¢

| CIRZ = Auko Circle j

Optimize Path Starting Features dialog box

Path Optimization Summary

Once the Path optimization has completed, the Optimize Path Summary dialog box shows the
results of the path optimization.

x|| The dialog box reports the following

information:
- Path Length % Shorter after Optimization
2163 & Path Length % Shorter after
Optimization — This value refers to
- Proba T Eiroré the percent reduction of the

optimized path length compared to
the normal path length. For dual
arm machines, it gives a percentage
for both arms.

Features without tips

Probe Tip Errors — Features that
were not assigned to a probe tip are
Uncalibrated tips listed in the Features without tips
list. You may need to define new
probe tips to ensure that each
feature has a tip that can measure
it. The Uncalibrated tips list shows
the uncalibrated probe tips that you
= LAy Errors = plan to use to measure features in

Fasturees Shat cannot be meas your part program. You may need to
calibrate these tips before executing
the part program.

Dual Arm Errors — Features that
the program was unable to measure

OK, | by either arm will be included in this

list.

Optimize Path Summary dialog box
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Void Detection

Void Detection prevents hits from being taken in empty spaces (such as holes). This functionality
has been added to these Auto Features:

e Auto Vector Point
e Auto Surface Point
e Auto Edge Point

e Auto Line

e Auto Plane

e Auto Circle

e Auto Round Slot

e Auto Cylinder

Without Void Detection, an auto feature may place hits in holes and other empty spaces in the
CAD surface and the part.

PC-DMIS uses void detection if your hardware key (or portlock) has been programmed with the
IP measure item. PC-DMIS automatically applies void detection to the generation of the probe
hits when you create a supported auto feature by using the parameters from corresponding Auto
Feature dialog box (such as # hits, Start Angle and End Angle for an auto circle). Any probe
hits that would normally fall into a void are moved so that they reside on the surface of the
selected feature, at least, a probe radius distance from any edge of that surface. Requested
sample hits for Auto Circles or Auto Cylinders are also automatically generated with void
detection.

The following examples show when Void Detection would be useful for accurately and safely
measuring an Auto Feature. Hits denoted with an “X” are determined to be Voids and are
corrected to the edge of the auto feature surface.

Void Detection for an Auto Plane Feature
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Void Detection for an Auto Cylinder Feature

Automatically Inserting Move Commands

Once you import your part program and have finished Path Optimization, you should ensure that
when the probe moves to measure your features, it will not collide with your part. Collision
Avoidance is accomplished by inserting move commands. To do this, use PC-DMIS’s Auto
Insert Move menu option to automatically create clearance moves for a range of features:

Note: Move commands can be placed between the range of features specified, but not prior to
the first feature. A clear path is assumed to the probe start position and the first feature.

1. Selectthe Operation | Graphics Display Window | Auto Insert Moves menu option.
The Automatically create clearance moves dialog box appears.

Automatically create clesance m,_. 1

Steel COMT -
Erd CIR2 -
Colltion talaty &

Automatically create clearance moves

2. Select the first feature for the range of features from the Start list.

3. Select the last feature for the range of features from the End list.

4. Type a value in the Collision safety box. This value provides a buffer zone around the
probe tip so that PC-DMIS considers close misses as collisions.

5. Type avalue in the Insert clearance moves box. This value defines the distance that the
probe moves away from the part when it detects a collision while trying to move the probe
to the next feature. PC-DMIS attempts to go directly to the next feature, but compensates
for collisions by inserting clearance move commands. It continues this process until it
defines a collision free path to the next feature. More than one move command may be
inserted between features.

6. Select the Delete existing moves check box if you want to delete any pre-existing move
commands in the part program.
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:g For Dual Arm programs, PC-DMIS will insert “Move Exclusive” commands as necessary to
guard against the two arms colliding during execution.

Inspection Planner Parameters and Rules

The Inspection Planner Default (IPD) file is used to define the parameters for Inspection
Planner within PC-DMIS. This file allows you to determine how to take hits from features within
the Inspection Plan. Feature parameters are specified for Auto Features, Constructed Features,
and Dimensions. You can also specify how you want to display comments and features.

The Inspection Planner Rules (IPR) script is used to specify rules for how automatic processes
are performed on the Inspection Plan. Rules can be modified for certain criteria. For example,
the number of hits taken on a circle based upon the diameter of the circle and so forth.

Creating and Modifying an Inspection Planner Default (IPD) file
To create a new IPD file or make changes to an existing IPD file, follow this procedure:

1. Select the Edit | Preferences | Inspection Plan Defaults menu option. The Modify
Default Parameters dialog box appears.

The Modify Default Parameters dialog box is password protected if password protection has
been enabled for other settings in PC-DMIS. See the "Setup Options: General Tab" topic in the
core PC-DMIS reference manual for more information.

= =
£ Modify Default Parameters x|

Default Pasameters File Mame
IE:kiimspaeclinnplanrieﬁdeiam.ipd EI

Set As Defauit | Open | Create |

Modify Default Parameters — Inspection Planner Default File

2. From the Default Parameters File Name drop-down select or browse to the file you want
to modify or open. Click Browse... to open a select file dialog box if the IPD file is not
already listed.

Default Parametsrs: File Nams

C:\lnzpectionPlannerdefault ipd

echonPlanner\default ipd
Browse...

File Name list box - IPD

3. Click the Open button to modify or open an existing IPD file. Or if you want to create a
new IPD file, click Create. The Default Parameters dialog box opens for the selected or
new IPD file.
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x|
Lizt of properties uo
= Auto Line -
Drizplay Hitz YES
Show Details MO
Coordinate Type RECT
Bound Type IMBMD
Auto Move MO
Auto Move Distance 0.0000000000
Mumber of Hits 2
Depth 0.0000000000
Thickness Type THEO_THICEM...
Thickness 0.0000000000
Hit Type BASIC
Auto Plane
Auto Circle
Auto Cylinder]
= Auto Edge
Dvizplay Hitz MO
Show Details MO
Coordinate Type RECT
Iritial Hits n
Perrnanent Hits n
Measure Order SURFACE
Read Position On Emror MO
Auto Move MO
Auto Move Distance 0.0000000000 ;I
Collapes/E xpand Al | k. I Cancel |

Default Parameters for IP

To edit a parameter, from the right column, click on that parameter’s value. A drop-down
list becomes visible.

Select the drop down list, and finally choose a different value. These values may
represent distance, amount, or some measured value. You can select values from option
lists or toggle fields.

e Option lists provide a list of choices relevant to the associated item.
e Toggle fields provide only two choices, such as ON/OFF, YES/NO, or TRUE/FALSE.

Click the Sort check box if you want to sort the List of properties alphabetically.

Click the Collapse/Expand All button to collapse or expand the List of properties.

Click OK to open the Save As dialog box, or Cancel to abort any changes that have been
made.

Click Save to save the IPD file.

Click Set as Default if you want to make the file listed in the Default Parameters File
Name box the default file.

Click Exit when finished.
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Inspection Planner Rules (IPR) script

IPR scripts are basic scripts that determine how features are measured within your part program.
This script is applied as your Inspection Plan is imported into your part program.

The PC-DMIS Basic Script Editor can be used to create IPR scripts.

'Wae the Command Object passed To determime what the default
‘parameter For the supplicd DataType And Typelndex should he

‘Thit lunclion shouald return the empty String by default

Sub DefauliParam|ByVal DotaType As Integer. ByVal Typelndex As Integer, ByRel Commay
' Example Implementation:
' This example shows the implementation For setfing the number of hits of a cirde
' based on the diameter of the cincle
Il DataType = N_HITS Then * Asking For detaull number of hita?
If Command.laFenture And Command, Feature = F_CIRCLE Then * it = a circle feature
Dim FemCmd As Ohject
Bet FealCmd = Command FeatureCommand * typecast To feature command
DelaultValue = '8 " Sel defaull To 4 hits
N FeatCmd, TheoDiam » 18 Then * Il diameter is greater than 10
Defsult¥alue = "5 ' Set defaull To 6 hils
End I
If FeatCmd. TheoDiam > 20 Then * i diameter is greater than 20
DelaultValue = "8 ' Sell defaull To B hits
End i
I FeatCmd, Theoliam > 30 Then * I diameter is grester than 30
DefavitValue = "10" ' Set defaull To 10 hits
End H
End H
Emd W

End Sub
Basic Script Editor containing sample code for IP rules

The example in the above figure shows rules that will change the number of hits that are taken
depending on the diameter of the circle.

To make changes to the Inspection Planner Rules (IPR) script, follow this procedure:

1. Select the Edit | Preferences | Inspection Plan Defaults menu option. The Modify
Default Parameters dialog box appears.

The Modify Default Parameters dialog box is password protected if password protection has
been enabled for other settings in PC-DMIS. See the "Setup Options: General Tab" topic in the
core PC-DMIS reference manual for more information.

[ = s D I L=l | TTEa I

[w Uze Rules Script

Rules Scopt Fis Mame
|CAPCOMISWARules ips |

Set As Default Open Create I

Modify Default Parameters — Rules Scripts Section
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2. Select the Use Rules Script check box.
3. From the Rules Script File Name drop-down select or browse to the file you want to
modify. Click Browse... to open a select file dialog box if the IPR file is not already listed.

Rules Script File Mame

File Name list box - IPR

4. Click Open to modify an existing IPR file or click Create to open the default IPR script.
This will open the selected file in the Basic Script Editor. When using Create a new
script will be populated with a default IPR script inside of the Basic Script Editor.

5. Edit your IPR script using the Basic Script Editor.

. Click the Save Icon |E| to save your finished script.
7. Click Close ilto exit the Basic Script Editor.

Setting the Default IPR Script

1. Select the Edit | Preferences | Inspection Plan Defaults menu option. The Modify
Default Parameters dialog box appears.

2. From the Rules Script File Name drop-down select or browse to the needed file.

3. Click Set as Default to make the file listed in the Rules Script File Name box the default
file.

4. Click Exit when finished.

73



PC-DMIS Inspection Planner

Appendix A: IP - Constructed Features

This section in the Inspection Planner documentation provides guidelines and information about
the construction of features. For each CAD package, you have the ability to construct features
based on existing Inspection Plan features.

The list below shows available construction operations. It discusses possible feature types under
each operation section.

1. Best Fit - Constructs a Best Fit feature from the inputs. Using the Best Fit operation, you
can create a line, plane, circle, cylinder, cone, or sphere. The following table lists how
many inputs you will need to construct your feature.

Best Fit Feature To Number of Input Features
Construct Needed

Line 2

Plane 3

Circle 3

Cylinder 6

Cone 6

Sphere 5

2. Best Fit with Recomp- Constructs Best Fit with Recomp feature using inputs. At least
one input must be a point Using the Best Fit with Recomp operation you can create a
line, plane, circle, cylinder, cone, or sphere. The following table lists how many inputs you
will need to construct your feature.

Best Fit Recomp Feature Number of Input Features
To Construct Needed

Line 2

Plane 3

Circle 3

Cylinder 6

Cone 6

Sphere 5

@ Best Fit and Best Fit with Recomp cylinders can be constructed from two circles. The
input circles must be of type Constructed Best Fit (BF), Best Fit Recompensate (BFRE), or
Measured circles. The total amount of hits in each circle must be at least three.

3. Cast - Constructs the specified feature type at centroid of the input feature. Only one input
feature of any type is needed. Using the Cast operation you can create a point, line,
plane, circle, cylinder, cone, or sphere.

4. Drop — Constructs a point feature when first feature is dropped onto the second line
feature. Two input features are needed. The 1% feature can be any type. The 2" feature
must be a cone, cylinder, line, or slot.

5. Intersect - Constructs the specified feature intersection of the 2 input features. Using the
Intersect operation, you can create a point, line, or circle.
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e Intersect Point - Constructs a point at the intersection of the linear attributes of 2
features. The input types for either input feature should be a circle, cone, cylinder,
line or slot.

e Intersect Line — Constructs a line at the intersection of two planes. The input
features must be planes.

¢ Intersect Circle — Constructs a circle at the intersection of a circle, cone, cylinder,
or sphere feature with a plane, cone or cylinder feature.

Mid - Constructs a point, line, or plane midway between the two input features..

e Midpoint or Midplane — Constructs the point or plane feature midway between the
centroids of any input feature.

e Midline — Constructs the line midway between line, cone, cylinder, slot, or plane
input features.

Offset - Constructs the specified feature based on the centroids of the input features and
moved by the offset distance specified. The offset distance is given in terms of XYZ
values. Using the Offset operation, you can create a point, line, or plane. The following
table lists how many inputs you will need to construct your feature.

Offset Feature To Number of Input Features
Construct Needed

Point 1

Line 2

Plane 3

10.

11.

12.

13.

Origin - Constructs a point, line, or plane at the alignment origin. No input features are
needed.

Parallel - Constructs a line or plane feature parallel to first input feature and passing
through the second input feature.

Perpendicular - Constructs a line or plane feature perpendicular to first input feature and
passing through second input feature.

Pierce - Constructs a point feature where the 1% input feature pierces the 2" input
feature. The order that the input features are selected is important. The 1% feature can be
a cone, cylinder, line, slot, circle or ellipse. The 2" feature can be a cone, cylinder, plane,
sphere, circle or ellipse. If the 1* feature is a line, than the direction is important.

Project — Constructs a point, line, plane, circle, cylinder, cone, or sphere onto the
selected plane, or the current work plane, when no plane is specified.

Reverse - Constructs a line, plane, circle, cylinder, cone or sphere with the same centroid
and the same feature type as the input feature with the vector reversed.
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Glossary

IP: This is the acronym for PC-DMIS Inspection Planner.

IPD: This is the acronym for Inspection Planner Defaults. Defaults are defined in
a file that contains the parameters that are applied to the Inspection Plan.

IPR: This is the acronym for Inspection Planner Rules. A rules script is created
using Basic Script Editor within PC-DMIS. Rules are applied to the
Inspection Plan.
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