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Overview

Welcome to the Tolerance Analysis of Deformable Assembly User's Guide!
This guide is intended for users who need to become quickly familiar with the product.

This overview provides the following information:

. Tolerance Analysis of Deformable Assembly in a Nutshell
. Before Reading this Guide

. Getting the Most Out of this Guide

. Accessing Sample Documents

. Conventions Used in this Guide

Tolerance Analysis of Deformable Assembly in a Nutshell <

&

I

Tolerance Analysis of Deformable Assembly %t product makes it possible to define and analyze the
assembly process of components. This application offers a highly productive tolerance analysis of assembly
processes with multiple visualizations and analyses for each of them.

The information contained in this guide is specific to the Tolerance Analysis of Deformable Assembly
workbench.

This product is compliant with the Cache Management option set off only, also known as Design Mode.

This product is dedicated to analyzing assembly components as V4 model documents containing a mesh,
mesh compatible or incompatible with them or with resources may be analyzed, or V5 surfacic part
documents where external view and material are specified. Functional Tolerancing & Annotation specifications
on V5 shape part documents may be taken into account through an interpretation of tolerances, see
Tolerancing options.

This product allows you now to analyze assembly components as V5 solid part documents, but in this
particular case, their Functional Tolerancing & Annotation specifications are not taken into account.

This product is able to read and save V5 process documents based on P.P.R. (Process, Product, Resources)
structure and P.P.R. Hub structure.

. The Processes List contains processes made of assembly activities:
o Positioning.

o Fastening.
o Already done fastening.
o Release.

. The Products List contains:
o The assembly components.
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o The parts which contain reference points for tolerance analysis features between assembly
components.

. The Resources List contains:
o The supports as assembly on tooling.

The parts which contains reference points for tolerance analysis features between an assembly component
and its supports.

Before Reading this Guide 4

Before reading this guide, you should be familiar with basic Version 5 concepts such as document windows,
standard and view toolbars. Therefore, we recommend that you read the Infrastructure User's Guide that
describes generic capabilities common to all Version 5 products. It also describes the general layout of V5 and
the interoperability between workbenches.

You may also like to read the following complementary product guides, for which the appropriate license is
required:

Product Structure
. Part Design
Assembly Design
Generative Shape Design
Generative Structural Analysis

. Functional Tolerancing & Annotations

Getting the Most Out of this Guide 4

To get the most out of this guide, we suggest that you start reading and performing the step-by-step Getting
Started tutorial.

Once you have finished, you should move on to the User Tasks section, which deals with handling all the
product functions.

The Workbench Description section, which describes the Assembly Design workbench, and the Customizing
section, which explains how to set up the options, will also certainly prove useful.

Navigating in the Split View mode is recommended. This mode offers a framed layout allowing direct access
from the table of contents to the information.

Accessing Sample Documents


http://canezou/AwsDocV5R14/Doc/online/bascutaa_C2/bascutaa0000.htm
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To perform the scenarios, sample documents are provided all along this documentation. For more information
about this, refer to Accessing Sample Documents in the Infrastructure User's Guide.
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Conventions

Certain conventions are used in CATIA, ENOVIA & DELMIA documentation to help you recognize and
understand important concepts and specifications.

Graphic Conventions

The three categories of graphic conventions used are as follows:

. Graphic conventions structuring the tasks
. Graphic conventions indicating the configuration required

. Graphic conventions used in the table of contents

Graphic Conventions Structuring the Tasks

Graphic conventions structuring the tasks are denoted as follows:

This icon... Identifies...

estimated time to accomplish a task

£l
g

a target of a task

the prerequisites

the start of the scenario

D) (IF

a tip
i a warning
LAY
f information
7 .
. basic concepts
= methodology
] reference information
E'H information regarding settings, customization, etc.
1'.-'!""

e the end of a task
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) functionalities that are new or enhanced with this release

E allows you to switch back to the full-window viewing mode
Graphic Conventions Indicating the Configuration Required

Graphic conventions indicating the configuration required are denoted as follows:

This icon... Indicates functions that are...
P1 specific to the P1 configuration
P2 specific to the P2 configuration
P3 specific to the P3 configuration

Graphic Conventions Used in the Table of Contents
Graphic conventions used in the table of contents are denoted as follows:

This icon... Gives access to...

Site Map

Split View mode

LIS

F
L)

What's New?

.
ke

Overview

Getting Started

Basic Tasks

User Tasks or the Advanced Tasks

Workbench Description
Customizing

Reference

Methodology

Glossary

FE R gﬁ%ﬂ (1) [0 O i,

Index
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Text Conventions

The following text conventions are used:

The titles of CATIA, ENOVIA and DELMIA documents appear in this manner throughout the text.
File -=> New identifies the commands to be used.

. Enhancements are identified by a blue-colored background on the text.

How to Use the Mouse

The use of the mouse differs according to the type of action you need to perform.

Use this
mouse button... Whenever you read...

5 . Select (menus, commands, geometry in graphics area, ...)

. Click (icons, dialog box buttons, tabs, selection of a location in the document
window, ...)

Double-click

. Shift-click

. Ctrl-click
Check (check boxes)
Drag

. Drag and drop (icons onto objects, objects onto objects)

a . Drag

Move

a . Right-click (to select contextual menu)
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What's New?

Enhanced Functionalities

Editing Tolerance Analysis Images
The Image Edition dialog box has been modified and new options have been added.
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Getting Started

Before we discuss the detailed instructions for using the Tolerance Analysis of Deformable Assembly
workbench, the following scenario aims at giving you a feel for what you can do with a Compliant
Assembly. You just need to follow the instructions as you progress.

The Getting Started section is composed of the following tasks:

=== This scenario should take about 30 minutes to complete.
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Entering the Workbench

This first task shows you how to enter the Tolerance Analysis of Deformable Assembly workbench.

@ 1. Select Start -> Analysis & Simulation -> Tolerance Analysis of Deformable Assembly command

to launch the workbench.

The Tolerance Analysis of Deformable Assembly workbench is opened and an empty CATProcess

document opens.
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Creating a New Analysis

This task will show you how to create a new analysis.

Fr

)
o

=

1. Click the New Analysis icon: %

2. Select the Process process in the specification tree.

Frr

l-@ Frocesslist

®

—ﬁ FrocuctList
— Fesourceslist
—Applications

The Tolerance Analysis of Deformable Assembly objects list appears in the specification
tree.
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Importing Tolerance Analysis Data

This task will show you how to import tolerance analysis data.

Fr

)
o

Make sure that the following documents are in the same folder:

TaaDataO2.txt
PlateOne.CATPart
PlateTwo.CATPart

CurvedPlate.CATPart

1. Click the Import Data icon: .@

2. Select the TaaDataO2.txt file in the Open dialog box and click OK.

The Import Tolerance Analysis Data window appears while the data is being loaded.

Import Tolerance Analyzis Data

@ Reading Supparts

Status 5% completed
E ztimated time remaining Nzec
e

The tolerance analysis data is loaded. The data contained in this document is:

Assembly process.


http://canezou/AwsDocV5R14/Doc/online/taaug_C2/samples/TaaData02.txt
http://canezou/AwsDocV5R14/Doc/online/taaug_C2/samples/PlateOne.CATPart
http://canezou/AwsDocV5R14/Doc/online/taaug_C2/samples/PlateTwo.CATPart
http://canezou/AwsDocV5R14/Doc/online/taaug_C2/samples/CurvedPlate.CATPart
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1:-@: Fastening.]
1:'@: Fastening.?
1:'@: Fastening.3
1:—'@; Felease.l

4| Stop.d
T'ﬁ ProductList

1:' FesourcesList
*-Applications

Components defining the assembly.

T'ﬁ FProcesslist

='$ FroductList

==&t | TaaRootFroduct i TaaRootFroduct 1)
1:'@@ TaaFaints (TasPoints. 1)
1:@ CurvedPlate (Curved Plate 1)
1:5@ PlateOne (Plate One.1)
t-g@TDIerancingSet.H

1:' Fesourceslist

*-Applications

The tolerance analysis resources.
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1:'% Frocesslist

T'ﬁ FroductList

"ﬁ FesourcesList

t-@@ TaaFeszources (TaaResources.1)
*-Anplications

=-@Taaﬁn otResources (TaaRootResources. 1)

Tolerancing elements:
Supports.
Mechanical joints.
Positioning systems.
Fastenings.
Contacts.
Annotations.

Annotation bags.

'ﬁ Frocesslist
?'ﬁ ProductList
1:- Fesourceslist
='.-":"I-.|:|F||i|:ﬂti|:|ﬂ5

T'Analysis banager

1:-@1 Supports
=4 Mechanical Joints

1:';:* Fositioning Systems

'é Fastening Elements

'% Contacts

93 Contact Links
+-57% Annatation Bags

=-%Tulerance Analysis of Deformable Azsembly

The assembly to be analyzed looks like this.

Page 17
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Computing a Tolerance Analysis

This task will show you how to compute a tolerance analysis activity.

Fr

)
o

=

1. Click the Compute icon:

The Compute dialog box appears.

Compute EES |

I Selected Actvity j

Activity name'

[ ] Repart

I Dretermirizt j

[] Restitution For Yisualization

] Restitution Far Asnnotations

W@ 0K & Cancel |

2. Select the Release.1 activity in the process list.

Prr

rﬁ Frocesslist

T"@: Fastening.]
T"@: Fastening.?
T"@: Fastening.3
tﬁf

4| Stop.d

Page 19
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3. Click OK.

The Computation progress bar appears while the tolerance analysis is being computed.
The Release.1 activity is computed.

The previous activities of the selected activity are computed too.
Computed results are not visible.
Contact links are created.

=
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Visualizing a Tolerance Analysis

Fr

-+ This task will show you how to visualize tolerance analysis activities.
7

=

1. Click the Visualization icon: ﬁ

The Visualization Definition dialog box appears.

Yizuahization K |

General | Images |

Step
ﬁame'

kind af Vizuahzation

I D eterminizst j
I Mean j
I Dizp j
Iﬁal:nsculute j
Marne |

- w 0K l 'ﬂEanceIl

2. Click on the Release.1 activity in the process list to visualize it.

Page21l
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Prr

rﬁ Frocesslist

*‘@: Fastening.]
*‘@: Fastening.?
@: Fastening.3

t 4| Stop.d

3. Select View -> Render Style -> Customize View.

The Custom View Modes dialog box appears.

Custom Yiew Modes

[ ] Edges points

4 Shading

[ Outlines

[ ] Hidden edges _points

] Dynamic: bidden line removal

[ Izoparametrics

w 0K w Cancel

4. Select the options as displayed in the Custom View Modes dialog box and click OK.

5. Click the Visualization icon: @’
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The assembly looks like this: Assembly components after computation appear with their
deformations.

The Translational displacement magnitude tool displays the deformations scale.
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6. Click on the Plate One component to visualize its input tolerances.

Input tolerances are visualized.

7. Click on the Release.1 activity to visualize it again.
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@ You can visualize any activity previous the selected only.

8. Click OK.
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Modifying the Assembly

This task will show you how to modify the assembly, add a new component and modify the
TasResources component.

Fr

)
o

™ 1. Select Edit -> Links...

2. In the Links window, double-click TaaRootProduct: the TaaRootProduct product

document is opened in a new window.

3. In the product document, right-click TaaRootProduct, select Components -=> Existing

Component from the contextual menu and then select the PlateTwo.CATPart document.

4. Close the TaaRootProduct product document.

Note: it is not mandatory to save this document at this stage.

5. Back to the P.P.R. document.

6. Double-click the Plate Two part document in the Product List to swap to any Part document-

based workbench.


http://canezou/AwsDocV5R14/Doc/online/taaug_C2/samples/PlateTwo.CATPart
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é-%ﬁ FroductList

=".'“J.i!-;j aaRootFr t (TaaRootFr
T'C@TaaF’Dints (TaaFaints.1)
1:@ CurvedPlate (Curved Plate 1)
1:- 2| FlateOne (Flate One.1)

=44y Flate Two (Flate Two 1)

-'.I:'F’Iate Twi

t'@TDIeran:ingS ;

—_—

7. Copy the Support Points open body.

é-%ﬁ FroductList

=-€=§j TaaFootFroduct (TaaRootFroduct.1)
T'C@Taapuints (TaaFaoints.1)
1:@ CurvedPlate (Curved Plate.1)
1:' B PlateCne (Plate One.1)

Ty Flate Two (Flate Two 1)

='{@Plate Twao

— 7wy plane

= oo wE plane

= .o 2x plane

— FanBody

T'@ Cpen_hody. 1

T'@ Contact Points

= =k Fastening Foints
+i2)
1:'@ Dienviation Foints

t;&f Support Foints
™ Aluminium @

i

8. Paste it in the TaaResources part in the Resources List.

Page 27
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= ,.F' FesourcesbList
1
=-@ TaaFootEesources (TaaRootResources 1)
=~ TaaResources (TaaResources.1)

rl:' TaaFesaurces
*-Applications

9. Right-click the copy and select the Hide/Show command from the contextual menu.

:'ﬁ FesourcesList
=-@ TaaFootFesources (TaaFootResources. 1)
=-&h. TaaResources (TaaResources.1)
='@Taaﬁesuur:es

— 7wy plane
— 7 v plane

J 0

— .~ £x plane

— FarBody

1:-@ Open_kbody. 1
t-% Support Points
T-Applications

10. Double-click Process in the Process List to return to the Tolerance Analysis of Deformable

Assembly workbench.

Frr

:-F FProcesslist

20

Frocess

—ﬁ FrocuctList QS)’
— Fesourceslist
—Applications

L
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Creating Rigid Supports

This task will show you how to create rigid supports.
Supports represent the assembly on tooling. Two kinds of supports are available: rigid or flexible.

Fr

)
o

=

1. Click the Rigid Support icon: @

2. Select the TasResources product resource from which the support will be created.

ﬁ Fesourceslist

==t | TaaRootResources (TaaRootREesources. 1)

)

*-Applications

The Rigid Support Definition dialog box appears.

Rigid Support Definition |

Mame  |Rigid Support.13

Resource [T azResources. 1
Foint(z)

: W Ok l lﬂEancell

3. Select the Support Points open body.
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All the points of the open body are selected. In this case, six points.

4. Click OK.
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Six Rigid Support.13 items are created according to the selected points.

@:
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Creating Mechanical Joints

This task will show you how to create mechanical joints.

Fr

)
o

=

1. Click the Mechanical Joint icon: %

2. Select the Plate Two assembly component as the first element that will be used to create

the mechanical joint.

iﬁﬁ Froductlist

IF@ TaaRootFroduct (TaaRootFroduct 1)
*@Taapuints (TaaPaints.1)

*—@ CurvedPlate (Curved Plate.1)

*—@ PlateOne (Plate One.1)
?—

- 93 Tolerancing S et 3 ®

The Mechanical Joint Definition dialog box appears.

M echanical Joint Definition

k arne |M echanical Joint. 12
Type Pt |

Firzt Component Plate Two.1
Second Component
Yy

Foint(z]

[ ] Set parameters as default

Direchion &
[ =|'|
Dy =||]
[z =||]

@ 0k | @ Cancell

o
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3. Select Spherical in the Type combo and check the Set parameters as default option.

4. Select the Rigid Support.13.1 support as the second component that will be used to create

the mechanical joint.
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M echanical Joint Definition

Mame [Mechanical Joint.13
Type Spherical j
Firzt Companent Plate Two.1
Second Component |Rigid Suppart.13.1 /&
Foint[z] 1 Point !
o Set parameters as default
Direction Direction £
L= =0 IESE K
Dy =57 1249017 e
Dz =1 Oz =||:|

@ 0K I o Cancel

5. Click OK.

Mechanical Joint.13 is created.
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(S (RIS (R IR RS S 5

6. Click the Mechanical Joint icon:

7. Select the Rigid Support.13.2 support.
8. Click OK.

9. Repeat steps 6 to 8 with the Rigid Support.13.3 to Rigid Support.13.6 supports.

The mechanical joints Mechanical Joint.14 to Mechanical Joint.18 are created.
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e
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o
o
o
3
&y
g
o
o
3
&y
g
o
o
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This task will show you how to create positioning systems.

1. Click the Positioning System icon: gg‘

Version 5 Release 14

Creating Positioning Systems

The Positioning System Definition dialog box appears.

Pozitioning System Definition

Page 37

Mame{Pasitianing System.5

— Mechanical Joints
M ame | Type | ze az | Tu | Ty | Tz | R | Ry | Rz |
Drefault jT:-: jT_I,I sz ij-: jFI_I,I sz j
|ﬂ 1] 8 I - Eancell
e

2. Select Mechanical Joint.13 to Mechanical Joint.18 in the specification tree.



Tolerance Analysis of Deformable Assembly Version 5 Release 14 Page 38

i‘ﬁpplicatiuns
=-_3 Tolerance Analysis of Deformable Assembly
Tv'AnaIysis banager

Tv'.agiSuppDrts

=-=j Mechanical Joints

— Joint.1
— Jaint. 2

— Jaint. 9
— Joint. 10

—%Mechanical Joint13
—%Mechanical Jaint.14
—%Mechanical Joint 15
— = _Mechanical Joint1b
—%Mechanical Joint 17
—%Mechanical Joint 16

Tr'ﬁﬁm.PDSitiDﬂiﬂg owstems Y}

Pozitioning System Definition

Mame{Pasitianing System.5

—Mechanical Joints:
M ame | Type | ze az | Tu | Ty | Tz | R | Ry | Rz |
Mechanical Joint 13 Sphenical Drefault Tu Ty Tz - - -
Mechanical Joint. 14 Spherical Drefault Tu Ty Tz
Mechanical Joint 15 Sphernical Crefault Tu Ty Tz
kMechanical Joint 16 Spherical Drefault Tu Ty Tz
Mechanical Joint 17 Spherical Drefault Tu Ty Tz
Mechanical Joint. 18 Sphernical Crefault "
Mechanizal Joint. 18 Default j Tw j Ty j Tz j . j . j . j

I\}EI—KK] wlancele| ]

3. Click OK.
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The Positioning System.5 is created.

ﬁ'ﬁpplicatiuns
=-.4l Tolerance Analysis of Defarmable Assembly
T'Analysis banager
T'@Suppur‘cs

ii- bdechanical Jaints

::-Fﬁ:&F"Dsitil:nning Systems

T'}}F"DsitiunSysl
T'&}PusitinnSys.E
T'}}F’DsitiunSys.H
T'}}F"DsitinnSysﬂ

= %F"Dsitinning =ystermn.h

—%Mechani:al Joint 13
—%Mechanical Joint.14
—%Mechani:al Joint.15
—%Mechanical Joint16
—%Mechani:al Joint17
—%Mechanical Joint18

4. Repeat steps 1 to 3 this time, selecting Mechanical Joint.13, Mechanical Joint.14, Mechanical Joint.15.

Positioning System.6 is created.

é-'a‘-‘?pplic:atil:lns
=" Talerance Analysis of Deformakle Assembly
T'Analysis tanager
T'@Suppur’cs

4 hechanical Joints

..:-F&&F’Dsitil:uning mystems

T'Q?Q}PnsitiunSysl
T'&}PusitinnSys.E
T'J}F"DsitiunSys.H
T'&PusitinnSysﬂ
T'&}Pusitinning System.b
=- 3 Fositioning System.b
%Mechani:al Joint.13
%Me:hanical Joint.14
%Mechanical Jaint.15

"z
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Creating Spots Welding

)
o

Fr

=

Version 5 Release 14

This task will show you how to create spots welding.

1. Click the Spot Welding icon: ﬁ

Page 40

2. Select Plate Two as the first assembly component that will be used to create the spot

welding.

i—ﬁ FroductlList

+
+

I'-('J..‘Ej TaaRootFroduct (TaaRootFroduct 1)
*‘@Taapuints (TaaFaoints.1)
*—@ CurvedPlate (Curved Plate.1)
@] Platene (Plate One.1)

- 93 Tolerancing S et 3 ®

The Spot Welding Definition dialog box appears.

Spot Welding Definition

M ame |Spot welding. 4

Companents Plate Two.1

Diameter 1 mm

Foint(z]

[ ] Set parameters as default
Marmal Direction

w Cancel
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3. Select Plate One as the second assembly component to be used to create the spot welding.

:-gﬁ Froductlist

=-"=J..¢;j TaaRootFroduct (TaaRootFroduct 1)
T'@Taapuints (TaaFaoints.1)
1:@ CurvedPlate (Curved Plate.1)
1:@ PlateOne (Plate One.1)
1:@ Plate Two (Plate Two.1)
t-g?"l'ulerancingﬂetﬂ

J 0

4. Set the Diameter option to 5 mm.

5. On Plate Two, select the Fastening Points open body where the spots welding will be

created.

:-gﬁ FroductList

=-"=J..¢;j TaaRootFroduct (TaaRootFroduct 1)
T'@Taapuints (TaaFaoints.1)
1:@ CurvedPlate (Curved Plate.1)
1:@ PlateOne (Plate One.1)

-@ Plate Two (Plate Two.1)

= Flate Two

J 0

F’artEh:udy

- Cpen_hody. 1
et y
1:'@ Contact Foints

1:'@ Fastening F’Dintsm

1:'@ Diewviation Paints




Tolerance Analysis of Deformable Assembly Version 5 Release 14 Page 42

Spot Welding Definition K Ed

M arme Spat welding. 4

Components{ Plate Two, 1
Plate One.1

Ciameter |5 mm E
Foirtls] |3 Pairts

[ ] Set parameters as default
Marmal Direction

Mu =
My =
Mz =
w OK _I - Eann:el_l
-
= When more than one point is specified, normal directions are computed for each point as

being normal to the first component surface on specified points.

6. Click OK.

The Spot Welding.4.1 to Spot Welding.4.3 items are created.

iﬂfﬁipplicatiuns

=~ Tolerance Analysis of Defarmable Assembly
f‘ﬂnalysis tanager
f‘ @Suppnr’[s

f‘ }&F"DSI’[IDHIHQ =vstems
gFastenmg Elements

—@Sput‘-ﬂfeldmgl
2 S otvelding 2
2 S otvelding. 3
— 2 S ot Welding. 4.1
=82 SpotWelding 4.2
<% SnotWelding 4.3

ol
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Creating Contacts

This task will show you how to create a contact.

Fr

)
o

=

1. Click the Contact icon: %

2. Select the Plate Two assembly component as the first element that will be used to create

the contact.

i—ﬁ Froductlist

I'-('J..‘Ej TaaRootFroduct (TaaRootFroduct 1)
*—@Taapuints (TaaPaints.1)

r@ CurvedPlate (Curved Plate.1)

*—@ PlateOne (Plate One.1)
*—
+-

192 TolerancingSet. ®

The Contact Definition dialog box appears.

Contact Definition
M arne [Cantact.2
Firzt Componett |F'Iate Twio 1

Second Component |

[ ] Set parameters as default

Selected Elements
Fointz M My Mz

@ 0k | @ Cancel
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3. Select the Plate One assembly component as the second element that will be used to

create the contact.

:-ﬁ FroductList
=-@ TaaFootFroduct (TaaFootFroduct.1)

T'@@Taapuints (TaaFaoints.1)
1:@ CurvedPlate (Curved Plate 1)
1:@ PlateOne (Plate One.1)
1:@ Plate Two (Plate Two.1)
t-@TulerancingSet.H

20

4. On Plate Two, select the Contact Points open body where the contacts will be created.

'-'E FroductList

==&t | TaaRootFroduct i TaaRootFroduct 1)
T'@Taapuints (TaaFaints.1)
1:@ CurvedPlate (Curved Plate 1)
1:@ PlateOne (Plate One.1)

c@ Plate Two (Plate Two.1)

=-@ Flate Two

J 0

J 0

— FarBody
1:'@ Open_body. T

1:'@ Contact Point
1:'@ Fastening F’DE@B
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Contact Definition K Ed

MName |Contact.2

First Component |F'Iate T, 1

Second Component |F'Iate One.1

[ ] Set parameters as default
Selected Elements
Fointz M My Mz -
Puaint.1 I -A.59966e-0... 1
Fuaint. 2 0 -A.B9966e-0... 1 —
Fuoint. 3 I 5599660, 1
Fuaint. 4 I 13891016 1 -
1 | i B

@ 0K ||« Cancel
-
5. Click OK.

Contact.2 is created.

i-'ﬁipplicatiuns

*"}*PDSitiDﬂiﬂg Systems
*F@Fastening Elements
%CDntac:ts

=- Tolerance Analysis of Deformable Assembly
Analysis kanager

Page 45
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Creating a Correlated Deviation

-+ This task will show you how to create an input correlated deviation annotation on an assembly
2/ component.

Fr

=

1. Click the Correlated Deviation icon: %

2. Select the Plate Two assembly component where the annotation will be created.

i"gﬁ FroductList

r@ TaaFootFroduct [ TaaFootFroduct 1)
?‘@Taapuints (TaaPaints. 1)

] CurvedPlate (Curved Plate.1)

| PlateOne (Plate One.1)

*—
[P Too P oot
*- 192 TalerancingSet.3

The Correlated Deviation Definition dialog box appears.
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Correlated Deviation Definition

M ame
Component

Fositioning System

|D eviation Correlated.
|Flate Two.1

[ ] Set parameters as default

Statiztic Law

Tolerance Interval ||] TR

Azzociated Elements

Fairts

i

[Fenerate Paoints I

W 0K I lﬁEancell

3. Select Positioning System.6 as the deviation's positioning system.

Page47
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4. Select the Deviation Points open body on Plate Two where the annotation will be

created.
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Correlated Deviation Definition

M ame
Component

Fositioning System

|D eviation Correlated.
|F'Iate Twio 1
|F'|:|3iti|:|ning Spztem.b

[ ] Set parameters as default

Statiztic Law

Tolerance Interval ||] TR

i

Azzociated Elements

Fuoints M My Mz
Faint.12 a 2081
Faint.13 1] 8326 1
Faint.14 1] 267210 1
Faint. 15 a 8326 1
Foint. 16 1] 23
Faint. 17 1] 23
Faint. 13 a 8326 1

Generate Paintz I

@ Ok I w Cancel

Page50

= When no measures file is specified in the Statistics Law field, each point of the correlated
. deviation are created according to a normal law with a mean of 1mm and a standard

deviation of 0.1mm.

5. Click OK.

Annotation Set.1, Deviations and Deviation Correlated.1 are created.
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J 0

gﬁ ProductList

==&t | TaaRootFroduct i TaaRootFroduct 1)
1: @Taal:’mnts (TaaFaints.1)

1: %Cuwedlz’late (Curved Plate.1)

FlateCne (Flate One.1)
Flate Two (Flate Two.1)

"@ Flate Two

.I.l

—. FartBody
1: @Dpen oy,
1: 2 Contact Paints

Fastening Foints
F S resenn
1: @ Ceviation Paoints

1: ;ﬁf Suppott Foints
"@Annuta’mn oet
== %Dewa’tmna
<gljeviatiun Correlated

L

Pageb51
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Creating an Annotation Bag

This task will show you how to create an annotation bag from another one.

: 1. Click the Annotation Bag icon: (

2. Select Deviation.1 to Deviation.4 in TolerancingBag.1.

i 8

e
L
o
=l
:
E.
i
=

=T
o]

The Annotation Bag Definition dialog box appears.
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Annotation Bag De._. EE |

Namﬂlﬂ.nnntatinn Bag.?
Selected Annotations

Dreviation. 1
Deviation. 2
Deviation. 3
Deviation. 4

@ 0K | @ Cancel
-

3. Click OK.

Annotation Bag.2 is created.

i—,ﬁfpplicatiuns
=-.3 Tolerance Analysis of Deformable Assemblhy
?‘!—‘malysis bManager
f‘ <5 Supports

techanical Joints

2|
ﬁt,& Fositioning Systems
g Fastening Elements
% Contacts
G@ Contact Links
".ﬁ.ﬂﬂﬂtﬂtiﬂﬂ Bags

TFTDIerann:ngiag 1

Annu:utatn:un Bag.2

ol
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Adding New Activities

-+ This task will show you how to create new activities describing the assembly process of the Plate
4 Two part:

Fr

Positioning of the part.
Fastening of the part.

Release of the assembly.

™

1. Click the Positioning Activity icon: @

2. Select the Process process.

:Ilr'lﬁ Frocesslist

= Frocess

I Start1
f—@[ Faositioning. 1
?‘@: Fastening.1
f‘@: Fastening.?
f‘@: Fastening.3

t@r Felease. 1

4| Stop.1

The Positioning.2 activity is created.
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3. Click the Fastening Activity icon: '

4. Select the Process process.

The Fastening.4 activity is created.
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5. Click the Release Activity icon: .

6. Select the Process process.

The Release.2 activity is created.
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@ Adding new activities does not create process links.

@:
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Linking New Activities

This task will show you how to create links between new and existing activities.

@ 1. Click the Open PERT Chart icon: -

2. Select the Process process.

The Process PERT Chart window is opened. It displays process activities and their links.
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LALLM W5 - [Frmers 8 LA ] Praee
Bir Db (3 e s

milFwnes FFH

Toaln  Seraloss

r
EE

2 abFENR S 8A

LAD DA AAPEA BB

P

SE1-FFACE S A Y -X UL )

el -0k o e ol [

3. Right-click the link between Release.l and Stop.1l and select the Delete command from the

contextual menu.

[Crl#e
[Ckrl+C
Chrl+

Fazte Special...

o oo,
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The link is deleted.

4. Drag and drop Positioning.2, Fastening.4, Release.2 and Stop.1 activities.
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=

i

n=

5. Click the Link between activities icon: gé

6. Select, in the following order, the Release.1, Positioning.2, Fastening.4, Release.2 and Stop.1

activities.

New activities are linked.
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7. Close the Process PERT Chart window.

New activities are linked in the specification tree too.
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Assigning Items to Activities

This task will show you how to assign items to process activities.

@ 1. Click the Item Assignment icon: .

2. Select the Positioning.2 and Fastening.4 activities.

3. Select the PositionSys.1 positioning system.

Page 63
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ﬁ'ﬁfpplicatiuna
#% Talerance Analysis of Deformahle Assembly
f‘ﬁnalysis hanager

%

F%F"u:usitin:uning Swstems
'}&F"DsitiunSst

*'Q?@-F’DsitinnSys.E

The PositionSys.1 positioning system is assigned to the Positioning.2 and Fastening.4
activities.

#ﬁ FProcessList

f‘@r Paositioning.1
f‘@: Fastening.1

f‘@: Fastening.2

Tf@: Fastening.3

?‘@ Felease.l

#@ Fositioning.2

—

#Q?Q-F"DsitinnSst

#@: Fastening.4
=

t—%PusitinnSysl

W
4. Re-click the Item Assignment icon: iy

5. Select the Positioning.2 and Fastening.4 activities.
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-'u'-'ﬁ FProcessList

1:'@: Fastening.1
1:'@: Fastening.2
1:'@: Fastening.3
1:'@ Felease.l
1:-@[ Paositioning.2
- Fastening.4

Eﬁ Felease.? Q@

6. Select the Positioning System.5 positioning system.

ﬁ'ﬁfpplicatiuna

=3 Talerance Analysis of Defarmable Assembly
T'ﬁnalysis banager

T'@Suppnns

E:_E._T_ bechanical Joints

=:-f’% Fositioning Systems

T'}&PusitinnSst
T-Q?Q-F’DsitinnSys.E
*-%PusitiunSys.S
T-}&F’Dsitinnﬂys.-ﬂ
1:-}3 Positioning System &
rl:-és- Fositioning System B

The Positioning System.5 positioning system is assigned to the Positioning.2 and
Fastening.4 activities.
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7. Re-click the Item Assignment icon: .

8. Select the Release.2 activity.
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- ﬁ FProcesslList

1:-@: Fastening.1
1:'@: Fastening.?
1:'@: Fastening.3
1:'@; Felease.l
1:'@[ Faositioning.2
-—f Fastening.4

J@F Felease.?

4 Stop.1

9. Select the Positioning System.6 positioning system.

é'ﬁipplicatiuns

--% Tolerance Analysis of Deformahble Assembly
T'Analysis banager

I-Fi@ Fositioning Systems
T'}&F"DsitiunSst
T-}}F’DsitinnSyS.E
T-%PnsitinnSysﬂ
T-}&PnsitinnSys.-ﬂ

1:-;2??3- Pasitioning System.5
t-}a— Fositioning System.b

::-@ Fastening Elements

The Positioning System.6 positioning system is assigned to Release.2 activity.
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1: @: Fastemng‘l
1:'@: Fastening.2
1:'@: Fastening.3
:I: ALy Release 1

1: @ Paositioning.2

1: if Fastening.

-'Er Felease.?
=-m

t-}& Fositioning Systern &

W
10. Re-click the Item Assignment icon: iy

11. Select the Positioning.2, Fastening.4 and Release.2 activities

2= Frocesslist

I# Start
1:'@[ Fasitioning.1
1:'@: Fastening.1
1:'@: Fastening.2
1:'@: Fastening.3
1:'@; Felease.l
1:'@[ Fasitioning.2

@: Fastening.4

t@g Felease ?

4| Stop.1

Page 68
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12. Select the TolerancingBag.1 tolerancing bag.

e
L
o
=)
L
E_-
=
=

[r] 5
=]

The TolerancingBag.1 tolerancing bag is assigned to the Positioning.2, Fastening.4 and
Release.2 activities.
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#ﬁ FProcesslList

- Frocess
I Start1

?‘E{ Felease.l
#‘m

Ty

E'Eg Felease.?
-

Tv'@r Faositioning. 1
f‘@: Fastening.1
f‘@: Fastening.2
?‘@: Fastening.3

#@; Fositioning.2

f—é’@-F"usitinnSys.‘l
f—g@- Pasitioning System.5

#’Tuleran:ingﬁagﬁ
='@: Fastening.4

f—é’@-F"usitinnSys.‘l
f—g@- Fasitianing Swstem.h

#’Tuleran:ingﬁagﬁ

f‘é’@- Fositioning System B
#‘Tuleran:ingﬁagﬁ

)

13. Re-click the Item Assignment icon: “fy

Page70

14. Select the SpotWelding.4.1, SpotWelding.4.2, SpotWelding.4.3 spots welding.
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ﬁ'ﬁfpplicatiuna

s Tolerance Analysis of Deformable Assembly
T'ﬁnalysis banager
T'@Suppnns

E:_E._T_ kdechanical Joints
1:'}& Faositioning Systems

= g Fastening Elements
2 S otvelding. 1

— 2 Snotvelding.2
-2 Spotwelding. 3
- SpotWelding. 4.1
— =2 Spotwelding 4.2
2 St Welding 4.3
q:-é Contacts

15. Select the Fastening.4 activity.

1
-u'-""|§|l Frocesslist

1:'@: Fastening.1
1:'@: Fastaning.2
1:'@: Fastening.3
1:'@ Felease.l
1:'@1 Fasitioning.2
-if Fastening.4
;-@ Felease.2 QS)

The SpotWelding.4.1, SpotWelding.4.2, SpotWelding.4.3 spots welding are assigned to
the Fastening.4 activity.
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Computing a New Tolerance Analysis

This task will show you how to compute a new tolerance analysis from an added activity.

Fr

)
o

=

1. Click the Compute icon:

The Compute dialog box appears.

Compute EES |

I Selected Actvity j

Activity name'

[ ] Repart

I Dretermirizt j

[] Restitution For Yisualization

] Restitution Far Asnnotations

@ 0k | @ Cancell

2. Select the Release.2 activity in the process list.

I'ﬁ FProcessList

- Frocess
I Start1
f‘@r Paositioning.1
f‘@: Fastening.1
*‘@: Fastening.2
*—@: Fastening.3
?—@g Felease.l
f‘@r Faositioning.2
@: Fastening.4

t 4 Stop.d
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3. Click OK.

The Computation progress bar appears during the computation process.
The Release.2 activity is computed.

Computation

Mezhing Plate One.1

Status 2% completed
E ztimated time remaining Taec
ey

= The previous activities of the selected activity are computed too.
. Nothing is visible after computing.
New contact links are created.
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Visualizing the New Tolerance Analysis

This task will show you how to visualize tolerance analysis activities.

)
o

Fr

=

1. Click the Visualization icon: ﬁ

The Visualization dialog box appears.

Yizuahization K |

General | Images |

Step
ﬁame'

kind af Vizuahzation

I D eterminizst j
I Mean j
I Dizp j
Iﬁal:nsculute j
Marne |

- w 0K l 'ﬂEanceIl

2. Click on the Release.2 activity in the process list to visualize it.
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#ﬁ FProcessList

f‘@r Paositioning.1
f‘@: Fastening.1
f‘@: Fastening.2
Tf@: Fastening.3
?‘@ Felease.l
f‘@r Faositioning.2
if Fastening.4

%@g Felease.?

4 Stop.d

The assembly looks like this: Assembly components after computation appear with their
deformations.

00(0.10

The Translational displacement magnitude tool displays the deformations scale.
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User Tasks

The basic tasks you will perform in the Tolerance Analysis workbench mainly deal with the creation of
features you will use to define your toleranced assembly.

This section will explain and illustrate how to create these features.
The information you will find is listed below:
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Fr
S

i

Creating a New Tolerance Analysis

This task will show you how to create a new analysis of assembly tolerance.

An analysis associates the product structure of an assembly document and its component
tolerances according to an assembly process.

The analysis uses the PPR (Processes, Products, Resources) workbench structure:

The Process list contains assembly processes or other processes containing tolerance
analysis activities.
See Defining an Assembly Process.

The Product list contains imported or created assemblies. Assembly components must
contain a mesh to be analyzed.

The Resources list contains geometrical elements used to define the assembly on tooling.

1. Click the New Analysis icon: g

2. Select the process in the specification tree.

=—os Frocesslist

Frocess

—ﬁ FroductList
— Fesourceslist

—Applications
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PP

—_ :
=—gim Frocesslist

—@ FroductList
— FesourceslList

=—Alpplin::ati|:|ns
=—=0. Tolerance Analysis of Deformable Assembly
Tol Analysis of Def ble A bl
:I.'. Analysis Manager

E% Positioning Systems
5;:: Fastening Elements
% Contacts

93 Contact Links

Annotation Bags

The Tolerance Analysis of Deformable Assembly objects list appears in the specification
tree:

Analysis Manager contains the list of tolerance analyses.

Supports contains the list of assembly support.

Mechanical Joints contains the list of assembly mechanical joint.
Positioning Systems contains the list of assembly positioning systems.
Fastening Elements contains the list of assembly fastening elements.
Contacts contains the list of assembly contact.

Contact Links contains the list of assembly contact links.

Annotations Bags contains the list of assembly annotations bags.
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Defining a Tolerance Analysis Assembly

There are two ways to define a tolerance analysis assembly: by importing its components then
adding tolerance analysis features, or importing tolerance analysis data which may contain
components, tolerance analysis features, assembly processes.

@ Import a Mesh: Click this icon, select one or several components.

@ Import Data: Click this icon, select the data file. See Tolerance Analysis Data Structure for data file
structure.
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Importing Meshes

This task will show you how to import a meshed assembly component.

{} This component must be a mesh contained in a CATIA V4 model.
Open the BasicTaaProcess1l.CATProcess document.
The tolerance analysis document looks like this.
PPE:
?% FracessList
®
—ﬁ FroductList
— FesourcesList
E—Afjplicatiuns
= Tolerance Analysis of Deformable Assembly
ta— Analysis Manager
—cg Suppors
=l Mechanical Joints
—}& Fositioning Systems
—5;'; Fastening Elements
—% Contacts
—Eﬁ Contact Links
— Annotation Bags

1. Click the Import Mesh icon:

A product document is added to the product list.


http://canezou/AwsDocV5R14/Doc/online/taaug_C2/samples/BasicTaa1/BasicTaaProcess1.CATProcess
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|
% FroductList
T_ | Product! (Product 1)

2. Select Product.1l as the product where the new component will be imported:

|
=—dite Productlist

) Product! (Product] 1)

— Fesourceslist

3. Select the Plate.model and CurvedPlate.model documents from the

samples\BasicTaal folder in the Open File dialog box and click OK.

|
E—Q FroductlList

Froduct] (Fraoductl 1)

T—ﬂ% Plate (Plata.1)

@ Analysis Manager
CurvedFlate (CurvedFlate 1)

#—@ Analysis Manager

= Three documents are created:

The mesh contained in model document is extracted and stored into a CATAnalysis
document.

Computations are stored into a CATAnalysisComputations document.

Results are stored into a CATAnalysisResults document.
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Importing Tolerance Analysis Data

This task will show you how to import tolerance analysis data.
5+ Depending on the data file content, you may import:

Assembly

Assembly + Resources

Assembly + Resources + Analysis elements

Assembly + Resources + Analysis elements + Assembly process
See Tolerance Analysis Data reference for further details.

Make sure that the following documents are in the same folder:

TaaDataO2.txt
PlateOne.CATPart
PlateTwo.CATPart

CurvedPlate.CATPart

=

1. Click the Import Data icon: %

2. Select the TaaData0O2.txt file in the Open dialog box and click OK.

The Import Tolerance Analysis Data dialog box appears during the loading process.

Import Tolerance Analysiz Data |
% Readitg Supparts
Status 8% completed
E ztirmated tirne remaining Ozec

.

The tolerance analysis data is loaded. It consists of the following:


http://canezou/AwsDocV5R14/Doc/online/taaug_C2/samples/TaaData02.txt
http://canezou/AwsDocV5R14/Doc/online/taaug_C2/samples/PlateOne.CATPart
http://canezou/AwsDocV5R14/Doc/online/taaug_C2/samples/PlateTwo.CATPart
http://canezou/AwsDocV5R14/Doc/online/taaug_C2/samples/CurvedPlate.CATPart

Tolerance Analysis of Deformable Assembly Version 5 Release 14 Page 85

The assembly process.

See Defining Assembly Process.

The components defining the assembly.
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s

o

rocesslist

-

rocluctlist
@ Product! (Product! 1)

.I.l

FlateCne (Flate One.1)
!l:— TolerancingSet.3
:— Fesourceslist

AN

*—Applications

Assembly components may be V5 documents (CATPart, CATProduct) or V4 documents
(model).

The tolerance analysis resources.

=

-] Frocesslist

i FroductList

—$ FesourceslList

Froduct? (Praductz2 1)

.L:;E TasReszources (TasResources.1)

—_—il ——

*—Applications

Analysis elements:
Supports.
Mechanical joints.
Positioning systems.
Fastenings.
Contacts.
Annotations.

Annotation bags.
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See Creating Tolerance Analysis Elements.

The assembly to be analyzed looks like this:
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Creating Tolerance Analysis Elements

Tolerance analysis elements define the assembly components behavior between the user and the
assembly on tooling.

Create a Rigid Support: Click this icon, select the component, select the point to define a rigid
support.

Create a Flexible Support: Click this icon, select the component, select the set of points to define a
flexible support.

Create a Mechanical Joint: Click this icon, select the two components or the component and its
support, select the point to define a mechanical joint, choose the joint type.

Create a Positioning System: Click this icon, select a set of mechanical joints, modify or not the joint
type definition.

Create a Fastening Element: Click this icon, select a set of components, select the point to define a
spot welding.

Create a Fastening Element: Click this icon, select a set of components, select the point to define a
riveting .

Create a Fastening Element: Click this icon, select a set of components, select the point to define a
bolting.

Create a Fastening Element: Click this icon, select a set of components, select the point to define a
spot gluing.

Create a Contact: Click this icon, select two components, select the point to define a contact.

Linking Contacts: Click this icon, select two components, select the point to define a contact.

b o GG & D

Set Parameters as Default
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Creating a Rigid Support

This task will show you how to create a rigid support.

5+ Arigid support represents the assembly on tooling and it is modelized by a point which mechanical
= rigidity is infinite.
It is not possible to re-use a point already used as a support (rigid or flexible).
This point may be:
One, several or all the V5 Points from one or several V5 Open Body.
One or several V4 mesh nodes from one or several V4 meshes.

A rigid support does not move during the assembly process.
The rigid support is stored in a CATPart document of the resource list.

Open the BasicTaaProcess2.CATProcess document.

1. Click the Rigid Support icon: %

2. Select the component representing the tooling under the ResourcesList node of the PPR

tree.

5 If the ResourcesList node of the PPR tree is empty, a resource product structure will be
. automatically created so that the user can select a resource component. The support created
will be linked to the component selected.

|
- Fesourceslist

= BasicTaaResources? (Froductl 1)

+- ﬁgﬁ TasResources (TasResources.1)

T—Applications

The Rigid Support Definition dialog box appears.


http://canezou/AwsDocV5R14/Doc/online/taaug_C2/samples/BasicTaa2/BasicTaaProcess2.CATProcess

Tolerance Analysis of Deformable Assembly Version 5 Release 14 Page 90

Rigid Support Dehinition |

Mame  |Rigid 5upport. 20

Resource |T azResources. 1
Paint(z) |

@ ot | =@ Cancel]

3. Select the Support Points 2 open body.

|

=—$ Fesourceslist

=-— BasicTaaResources? (Froductl 1)
= TasResources (TasResources 1)

E—@ TasResources

—:93 PartBody

I—@ Open_body.1
I—@ suppont Foints
I—@ sSupport Faoints 2

*— Applications

All the points of the open body are selected. In this example six points.

4. Click OK.
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é—AlppIin::atiDns
= Taolerance Analysis of Deformable Assembly
— Analysis bManager
::—cgﬁ Supports

—‘% Support.d
—‘% Suppart.2
—‘% Suppart.3
—‘% Suppoart.4
—‘% supporth
—‘% Suppart.b
—‘% Suppart.?
—‘% Support.d
—‘% Support.y
—‘% Suppart.10
—‘% Support.11
—‘% Suppart.12

—‘% Figid Support.13.1
<5 Rigid Support13.2
<5 Rigid Support13.3
—‘% Figid Support.13.4
—‘% Figid Support.13.5
—‘% Figid Support13.6
—‘% Figid Suppaort.14

—‘% Figid Support.20.1
<5 Rigid Support20.2
—‘% Figid Support.20.3

Three Rigid Support.20 items are created according to the selected points.

"L
e



Tolerance Analysis of Deformable Assembly Version 5 Release 14 Page 92

Fr
S

-

Creating a Flexible Support

This task will show you how to create a flexible support.

A flexible support represents the assembly on tooling and it is modelized by points which
mechanical rigidity between us can be quantified.
Selecting one point is equivalent to creating a rigid support.
It is not possible to re-use a point already used as support (rigid or flexible).
These points may be:
Several or all the V5 Points from one or several V5 Open Body.
Several V4 mesh nodes from one or several V4 meshes.

A flexible support can move during the assembly and the analysis.
The flexible support is stored in a CATPart document of the resource list.

Open the BasicTaaProcess2.CATProcess document.

1. Click the Flexible Support icon: %

2. Select the TasResources product resource from which the support will be created.

|
$ Fesourceslist

= BazicTaaResources: (Froduct] 1)

*—Anplications

The Flexible Support Definition dialog box appears.


http://canezou/AwsDocV5R14/Doc/online/taaug_C2/samples/BasicTaa2/BasicTaaProcess2.CATProcess

Tolerance Analysis of Deformable Assembly Version 5 Release 14
Flexible Support Definition K Ed
Mame |Flexible Support. 1
Tvpe || Jser define j
Fararmeters

B eam K. F.y K.z .k Oow | D2y | Dz

td aterial Properties
“'oung Module

FPoizzon Coefficient |0 3

@ 0k | @ Cancel

Three types of flexible supports may be defined:

User define

For each beam, you must define:

Kx: compression stiffness along x axis of the beam.

Ky: flexion stiffness along y axis of the beam.

Kz: flexion stiffness along z axis of the beam.

Kt: torsion stiffness around x axis of the beam

DZx: normal direction of the beam along x axis of the part.
DZy: normal direction of the beam along y axis of the part.
DZz: normal direction of the beam along z axis of the part.

Circular

For each beam, you must define:

Radius: radius of the beam.
Young Module
Poisson Coefficient

Rectangular

For each beam, you must define:

Base: rectangular base of the beam.

Height: rectangular height of the beam.

Dzx: normal direction of the beam along x axis of the part.
DZy: normal direction of the beam along y axis of the part.
DZz: normal direction of the beam along z axis of the part.
Young Module

Poisson Coefficient
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3. Select the Circular type.

4. Select the Support Points 2 open body.

5. Select each radius field and specified 5mm.
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Flexible Support Definition

Mame |Flexible Support. 1

Type | Circular j
Farameters

Beam Radius
Bearn.1 (5000000
Beam.2 1]

— M aterial Properties
“oung Module

Poigzon Coeffizient |0 3

w 0K @ Cancel

6. Specify 2.1e+006 as Young module.

Flexible Support Definition K E3

Mame |Flexible Support.

Type | Circular j
FParameters

Beam Fadiuz |
Beam.1 A.000000
Beam. 2 5000000

i aterial Properties
Young Module 2.1 e+005
Foizzon Coefficient {0 2

@ Ok I o Cancel

7. Click OK.

The Flexible Support.1 is created according to the selected points.
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ﬁ—ﬂfjplicatiuns
=—$ Tolerance Analysis of Deformable Assembly
1:— Analysis Manager
:—‘c§ Supports

—‘% ouppot
—‘% Suppot.2
—‘% Support.3
—‘% Support.d
—‘% Supporth
—‘% Supporthb
—‘% Suppor.?
—‘% Support.o
—‘% Supportd
—‘% oupport.10
—‘% support1
—‘% oupport.12

—‘% Rigid support.13.1
< Rigid Support13.2
—‘% Figid Support.13.3
—‘% Figid Support.13.4
<5 Rigid Support13.5
—‘% Figid Support.13.6
—‘% Figid support.14

—‘% Flexible Support.

J B
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Creating a Mechanical Joint

This task will show you how to create a mechanical joint.

£l
S
= A mechanical joint represents the translations and rotations that are allowed or not between two
. assembly components, or between an assembly component and a support.
During the analysis, only the translations and rotations not allowed are taken into account.
It is not possible to create two mechanical joints at the same location.
See also Setting Parameters as Default to instantiate a mechanical joint.
Open the BasicTaaProcess2.CATProcess document.
1. Click the Mechanical Joint icon: %

2. Select the Plate Two assembly component as the first element to create the mechanical

joint.

|
=—2ta FroductList

I—@ BaszicTasAszemblyve (FroductZ 1)
L E,;:i TasPointPan (TasPointFart.1)

#- %4 CurvedPlate (Curved Plate.1)
T8 %4 PlateOne (Plate One.1)
.L,Q Flate Twa (Flate Twa. 1%@
:-— Tolerancingzet.3

The Mechanical Joint Definition dialog box appears.



http://canezou/AwsDocV5R14/Doc/online/taaug_C2/samples/BasicTaa2/BasicTaaProcess2.CATProcess

Tolerance Analysis of Deformable Assembly

-

Version 5 Release 14

M echanical Joint Definition

M ame
Type
Firzt Companent

Second Companent
Foint[z)

[ ] Set parameters as default

{Mechanical Jaint. 19

Fairt

[

Flate Twoa.1

Chrection #

Crdm =

Codn =0

Dz 50

@ 0k | @ Cancell
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Twelve types of mechanical joints may be defined according to the mechanical joint's axis
definition:

Point

Translation along x axis is
locked.

Annular-Linear

Translation along x axis is
locked.
Translation along z axis is
locked.

Edge Slider

Planar

Translation along x axis is
locked.

Translation along z axis is
locked.

Rotation around z axis is
locked.



Tolerance Analysis of Deformable Assembly

Translation along x axis is
locked.

Translation along y axis is
locked.

Translation along z axis is
locked.

Rotation around y axis is
locked.

Rotation around z axis is
locked.

Spherical

Translation along x axis is
locked.
Translation along y axis is
locked.
Translation along z axis is
locked.

Spherical With Pin

Translation along x axis is
locked.

Translation along y axis is
locked.

Translation along z axis is
locked.

Rotation around x axis is
locked.

Cylindrical

Translation along y axis is
locked.

Translation along z axis is
locked.

Rotation around y axis is
locked.

Rotation around z axis is
locked.

Screw

Translation along x axis and
rotation around x axis are
linked.

Translation along y axis is
locked.

Translation along z axis is
locked.

Rotation around x axis is
locked.

Rotation around y axis is
locked.

Rotation around z axis is
locked.

Revolute

Version 5 Release 14
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Translation along x axis is
locked.

Translation along y axis is
locked.

Translation along z axis is
locked.

Rotation around y axis is
locked.

Rotation around z axis is
locked.

Prismatic

Rigid

Translation along y axis is
locked.

Translation along z axis is
locked.

Rotation around x axis is
locked.

Rotation around y axis is
locked.

Rotation around z axis is
locked.

Translation along x axis is
locked.

Translation along y axis is
locked.

Translation along z axis is
locked.

Rotation around x axis is
locked.

Rotation around y axis is
locked.

Rotation around z axis is
locked.

3. Select Spherical in the Type combo.

Page 100

4. Select the Support.14 support as the second component to create the mechanical joint.
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-— Fplin:atin:uns

= Tolerance Analysis of Deformable Assembly
— Analysis Manager
:—‘cg Suppors

—‘% ouppot.
—‘% Suppor.2
—‘% Support.3
—‘% Support.d
—‘% Supporth
—‘% Supporthb
—‘% Suppor.?
—‘% Support.d
—‘% Suppor.d
—‘% oupport.10
—‘% support1
—‘% oupport.12

—‘% Rigid support.13.1
—‘% Figid Support.13.2
—‘% Figid Support.13.3
—‘% Figid Support.13.4
—‘% Figid Support.13.b
—‘% Figid Support.13.6
5 Rigid Support.14

] - . .
- Mechanical Joints

==

J B

*_
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M echanical Joint Definition

Mame [Mechanical Joint.19
Type Spherical j
Firzt Companent Plate Two.1
Second Component |Rigid Support. 14 /&
Foint[z] 1 Point !
[ ] Set parameters as default
Direction Direction £
L= =0 IESE K
Dy 5-3.5512e-017 e
Dz =1 0z =||:|

@ 0K | @ Cancel

5. Click OK.

Mechanical Joint.19 is created.
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é—ﬁfjplin:atiuns
=-— Tolerance Analysis of Deformable Assembly
— Analysis Manager
T—cg Suppomrs
i

=—"=f Mechanical Joints

—g techanical Joint.13
—g tdechanical Joint.14
—g techanical Joint.15
—g tdechanical Joint.16
—g techanical Joint.17
—g techanical Joint.18
—g techanical Joint.13

L
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Creating a Positioning System

This task will show you how to create a positioning system.

£l
i

= A positioning system represents a set of mechanical joints for which you can lock or unlock translations or rotations.
= A positioning system is an activity item. See Assigning an Item.

A positioning system has three different states:
Isostatic: Mechanical joints represent an equilibrium positioning system.
Constrained: There are too many mechanical joints to represent an equilibrium positioning system.
Under-constrained: There are not any mechanical joints to represent an equilibrium positioning system.

Open the BasicTaaProcess2.CATProcess document.

=

1. Click the Positioning System icon: gﬁ

The Positioning System Definition dialog box appears.

Pozitioning System Definition

N amEiF'nsitinning System. ¥
— Mechanical Jointz

i ame | Type | ze az | Tu | Ty | Tz | R | Fiy | Rz |

Drefault jTH jT.'r' jTE jH” jH-'r' sz j
@ 0k | & Cancel |

2. Select Mechanical Joint.13 to Mechanical Joint.18 in the specification tree.


http://canezou/AwsDocV5R14/Doc/online/taaug_C2/samples/BasicTaa2/BasicTaaProcess2.CATProcess
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i—AIppIicatil:nns
= Tolerance Analysis of Deformahle Assembly

— Analysis Manager

—g bechanical Joint13
—% bechanical Joint.14
—g bechanical Joint15
—g tdechanical Joint.16
—g tdechanical Joint.17

— Mechanical Joint. 18

Pozitioning System Definition

Mame{Pasitianing System. 7

— Mechanical Jointz

Il arne | Type | ze as | Tu | Ty | Tz | Fx | Ry | Fz |
Mechanical Joint 13 Sphenical Drefault Tu Ty Tz - - -

Mechanical Joint. 14 Spherical Drefault Tu Ty Tz

Mechanical Joint 15 Sphernical Crefault Tu Ty Tz

kMechanical Joint 16 Spherical Drefault Tu Ty Tz

Mechanical Joint. 17 Spherical Drefault Tu Ty Tz

Mechanical Joint. 18  Spherical Drefault ! - - -

Mechanical Joint 18 | Default j = j Ty j = j ) j ) j ) j

w 0K ] 'il:ann:el]
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3. Click OK.

The Positioning System.7 is created. This positioning system is in a constrained state.
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Creating Fastening Elements

This task will show you how to create a fastening element.

Fr
S

= A fastening element creates a fastening link between several assembly components.
. It is not possible to create two fastening elements at the same location.

A fastening element may be created:
Between two assembly components.
Between two adjacent parts to the same assembly component.

A fastening element is a fastening activity item. See Assignhing an Item.

There are four fastening elements available in Tolerance Analysis of Deformable Assembly:

% Spot Welding lets you create a welding link according to Fastening options. See Spot
Welding settings.

T
: Riveting lets you create a riveting link according to Fastening options. See Riveting
settings.

% Bolting lets you create a bolting link according to Fastening options. See Bolting
settings.

% Spot Gluing lets you create a gluing link according to Fastening options. See Spot
Gluing settings.

See also Setting Parameters as Default to instantiate a fastening.

Open the BasicTaaProcess2.CATProcess document.

=

1. Click the Spot Welding icon: %

2. Select Plate Two as the first assembly component that will be used to create the spot

welding.


http://canezou/AwsDocV5R14/Doc/online/taaug_C2/samples/BasicTaa2/BasicTaaProcess2.CATProcess
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|
=—2ta FroductList

‘—@ BaszicTasAszembly? (FroductZ 1)

l'— Tolerancingzet.3

The Spot Welding Definition dialog box appears.

Spot Welding Definition K Ed

M arme Spat Welding. 7
Components{ Plate Two, 1

Ciameter 1 mm E
Foint[z)

[ ] Set parameters as default
Marrnal Direction

Mu =

My =

Mz =

@ o0k | @ Cancell

e

3. Select Plate One as the second assembly component that will be used to create the spot

welding.
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|
=—Dte Froductlist

l—@ BasicTaaAssemblyE (Froduct2 1)

i'— TolerancingSet. 3

4. Set the Diameter option in the Spot Welding Definition dialog box to 5 mm, the
diameter information is not taken into account during the computation, only for

visualization.

5. Select the Fastening Points open body on Plate Two where spots welding will be created.
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Version 5 Release 14

. —
)

T

FroductlList

BaszicTasAszemblyve (FroductZ 1)

%4 CurvedPlate (Curved Plate.1)
%3 PlateOne (Plate One.1)

Flate Two (Plate Two.1)

- -Eﬁ Flate Twio

...... Zx plane

FartBody
T @ Open_body.1

T @ Contact Points
T @ Fastening Paoints
T @ Dleviation Points
T Q Annotation Set.]
T @ Caontact Points 2
T @ Fastening Points &
L

Devjation Eoints 2
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Spot Welding Definition

M arme Spat Welding. 7
Companents| Plate Two.1
Flate One.1
Diameter |5 mm E

Faint(z] |4 Piirts

[ ] Set parameters as default
Marmal Direction

Mu =

My =

Mz =

@ 0K | @ Cancel

= When more than one point is specified, normal directions are computed for each point as
. being normal to the first component surface on specified points.

6. Click OK.

The Spot Welding.7.1 to Spot Welding.7.4 items are created.
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ﬁ—ﬁfjplin:atiuns
::—$ Taolerance Analysis of Deformahble Assembly
— 2l Analysis Manager

5
I
I
I

.}& Fositioning Systems
lf“ Fastening Elements
—éé spotelding.

—fg spotelding. 2

—éé spotelding.3

—fg spotWelding.4.1
—ég spotelding.d.2
<8 cootwelding 4.3
—fg SpotWelding. 7.1
—62 spotWelding. 7.2
o o0 ciwelding 7.3
—g spotWelding. 7.4

¥

o
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Creating a Contact

This task will show you how to create a contact.

Fr
S

o A contact prevents assembly components from clashing from a fastening element: spot welding,
. riveting, bolting, spot gluing.

A contact may be created:
Between two assembly components.
Between two adjacent parts to the same assembly component.

See also Setting Parameters as Default to instantiate a contact.

Open the BasicTaaProcess2.CATProcess document.

i

1. Click the Contact icon: %

2. Select the Plate Two assembly component as first element that will be used to create the

contact.

|
=—dg ProductlList
:—@ BasicTaaAssemblyE (Froductz2 1)

T'

*— "4 FlateOne (Flate One.1)

Eﬁ Flate Two (Flate Two 1)
t- TolerancingSet.3

The Contact Definition dialog box appears.


http://canezou/AwsDocV5R14/Doc/online/taaug_C2/samples/BasicTaa2/BasicTaaProcess2.CATProcess
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Contact Definition

MName |Contact.3
Firzt Component IF'IatE T, 1
Second Component |
[ ] Set parameters as default
Selected Elements
Fointz M My Mz

. 0K I o Cancel

Page 114

3. Select the Plate One assembly component as the second element that will be used to

create the contact.

=—dtg ProductlList
l—@ BaszicTasAssembly? (FroductZ 1)

I'— Tolerancingzet. 3

4. Select the Contact Points open body on Plate Two where contacts will be created.
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Contact Definition
M arne |Contact.3
First Component |F'Iate T, 1
Second Component |F'Iate Ore.1

[ ] Set parameters as default

Selected Elements

Fuointz M My Mz -

Faint. 42 1] -4 2618016 1

Faint. 43 1] -4 2618e-016 1 -~

Faint. 44 1] -4 2618e-016 1

Faint. 45 1] 1.80781e-0... 1 -

1| | »
@ 0K || < Cancel

=
5. Click OK.

Contact.3 is created.

:i—ﬁfjplin:atiuns
. Taolerance Analysis of Deformahble Assembly
#- Analysis Manager

] - . .
- Mechanical Joints

e

E% Fositioning Systems

Tf—g,:: Fastening Elements
:—% Contacts

—@ Contact.]
—@ Contact.2
—@ Contact.3

L

S
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Linking Contacts

This task will show you how to link contacts with a fastening element.

Fr
S

o This command is active with the Automatic option unchecked. See Links Creation Mode.

Link, Creation Mode
tﬁ [] Avutomatic

Contact links are taken into account during a computation process for fastening activities. See
Computing a Tolerance Analysis and Creating a Fastening Element.

If the Automatic option is checked, contact links around fastening elements are
automatically created during computation.

If the Automatic option is unchecked, no contact links around fastening elements are
created. Only contact links defined by the user are taken into account.

Open the BasicTaaProcess2.CATProcess document.

=

1. Click the Contact Links icon: é

The Contact Links Definition dialog box appears.


http://canezou/AwsDocV5R14/Doc/online/taaug_C2/samples/BasicTaa2/BasicTaaProcess2.CATProcess

Tolerance Analysis of Deformable Assembly Version 5 Release 14

Contact Links Definition

M arne |I:|:|nta|::t Lirk.1
Fa&teninq

Contacts

Mame Fairts

@ 0t | @ Cancel

2. Select the Spot Welding.4.1 fastening.

i—ﬂfjplicatiuns
E Tolerance Analysis of Deformable Assembly
Analysis Manager

Tf—cg Suppors

] . .
= hechanical Joints

| =

T«—}& Fositioning Systems
I-—;;: Fastening Elements
—éé spotyelding.
—f::i’ spotelding. 2
% cratwelding 3
<2 SpotWelding 4.1
—fg SpotiWelding.4.2
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i

3. Select the contact points.

Version 5 Release 14

J 0

-
-

|
:—@ ProductList

BasicTaaAssemblyE (Froductz 1)

20

—H'—H'—H'—l'II'—H'—H'—H'

*?'

o Flate Twa (Flate Twao.1)
:—@ Flate Twa

wz plane

Zx plane

— FarBody

4:—@ Open_body. T

:—% Contact Foints

Foint.1
Faint.2
Faoint.3
Faint.4
Foint.h
Fointh
Faint.?

F"n:uint.E\c\i)

In the specification tree, you must only select points already associated with a contact.

4. Click OK.
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Contact Links.1 is created.
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Setting Parameters as Default

This task will show you how to set parameters creation as default parameters for mechanical joints,
fastening elements, contacts, then how to re-use them.

5+ This option is available for these commands and allows you to:

Select only a support to create a mechanical joint. Type and first component are the same.
See Creating a Mechanical Joint.

Mechanical Joint Definition E E |

Mame |Mechanical Joint.19

Type Fuaint j
Firzt Component Plate One.1

Second Component
Paint(s] 4

o Set parameters as default

Direchion =
Drm =
D =0
Dz =||:|

@ 0k | @ Cancel

Select only a point or an open body containing points to create a fastening element.
The components and the diameters are the same.
See Creating a Fastening Element.
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Spot Welding Definition |

M ame Spat welding. 11

Components{ Plate Two.1
Plate One.1

Diameter 1 mm E
Fuoint(z)

o Set parameters as default
Marmal Direction

Pl =

Py =

Mz =

@ 0k | @ Cancell

Select only a point or an open body containing points to create a contact.

The first and the second component are the same.

See Creating a Contact.

Contact Definition |

M arme |Contact.3
First Camponent |F'Iate T, 1
Second Component |F'Iate One.1

o Set parameters az defaulk

Selected Elements

Foints M My

Mz

@ (K

w Cancel

Open the BasicTaaProcess2.CATProcess document.

=

1. Click the Mechanical Joint icon: %

Page 122
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2. Select the Plate Two assembly component as the first element that will be used to create

the mechanical joint.

=—gdig ProductList
:—@ BasicTasaAssemblyZ (Froductz 1)
+-

E,;B TasFointPart (TasFointFart.1)

55— &a CurvedFlate (Curved Flate 1)

=

WA PlateOne (Flate One.1)

Eﬂ Flate Two (Flate Two.1)
l- Tolerancing=et.d

=

The Mechanical Joint Definition dialog box appears.

Mechamical Joint Defhinition

M arne |Mechanical Joint. 19
Type IF'Dint j
First Component |F'Iate Two.1
Second Component |
Paint[z] |
[ ] Set parameters as default
Drirection
O =
Dy =0
Dz =||:|
@ 0t | @ Cancell
-

3. Select Spherical in the Type combo and check the Set parameters as default option.

4. Select the Rigid Support.14 support as the second component that will be used to create

the mechanical joint.
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- Ipplin:atiu:uns
=—g Tolerance Analysis of Deformable Aszembly

1:— Analysis Manager
r.—‘cg: Supports

—‘% support.
—{g support.2
—‘% support.3
—‘:g Supportd
—‘% supporth
—‘% supportb
—‘% support.?
—‘% support.a
—‘% support.d
—‘% support.10
—{g support.11
—‘% support. 12

— <5 Rigid Support13.
—‘% Figid Support.13.2
—‘% Figid Support.13.3
—‘% Figid Support.13.4
—‘% Figid Support.135
—‘% Figid Support.13.6
<% Rigid Support14

= o . .
=l hechanical Joints
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Mechanical Joint Definition

M arne |Mecharical Jaint.19

Type Spherical j

First Component Plate Two.1

Second Component |Rigid Suppart. 14 »L
Foint(z) 1 Point J

o Set parameters as default

Direction Direchion £
L =||:| D =1
Dy =|-3.55'I 2e-017 DZw 50
[z =|1 D2z 40

@ 0K || & Cancel

.

5. Click OK.

Mechanical Joint.19 is created.
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ﬁ—AlppIin::atiDns
= Tolerance Analysis of Deformable Assembly

— Analysis Manager

—g tdechanical Joint. 13
—g bdechanical Joint.14
—g tdechanical Joint.15
—g bdechanical Joint.16
—g bechanical Joint.17
—g tdechanical Joint. 18
—g bechanical Joint.13

6. Click the Mechanical Joint icon: %
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The Type option and the First Component are the same as the previous created
mechanical joint.

Mechamical Joint Defhinition

M arne |Mechanical Joint. 20
Type I Spherical j
First Component |F'Iate Two.1
Second Component |
Fairitz] | d
o Set parameters az default
Direction Direction £
D = Dew =0
D= ={0 DiZw =0
Dz =||:| Dz =1

@ 0k | @ Cancell

" 'a-!'j
ey
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Defining Tolerancing

Create a Deviation: Click this icon, select the component, select the point to define a annotation.

Create a Correlated Deviation: Click this icon, select the component, select the set of point to define
a correlated annotation.

Create a Distance Between Two Points: Click this icon, select the parent component, select start and
end points to define a distance between two points annotation

Create Analysis Geometric Variations: Click this icon, select the component, select the analysis to
define a analysis geometric variations annotation.

Create an Annotation Bag: Click this icon, select the set of deviation or correlated deviation to define
an annotation bag .
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Fr
S

Creating a Deviation

This task will show you how to create a deviation annotation on an assembly component.

A deviation annotation may be created on an assembly component or a support, see Creating Rigid
Support and Creating Flexible Supports.

A deviation annotation represents a specified or measured point according to a statistics law.
The deviation annotation of an assembly component or support is contained in its annotation set:

. For a leaf assembly component or a support, deviation annotations represent the input
annotations or initial annotations of the component.

. For a parent assembly component, deviation annotations represent the output annotations or
annotations to be verified.

Note: the output annotations’ positioning system is not taken into account during computation, the
positioning systems being taken into account are the ones associated to the activities.

A deviation annotation is always associated with a positioning system in order to specify how the
component is positioned when measured:

. for an input annotation, the variation in the degrees of freedom restrained by the positioning
system is null by definition.

. the deviation must not overlap with a degree of freedom used by its positioning system,
therefore a point already used by a mechanical joint of the positioning system cannot be used
by the deviation.

This positioning system must:
. Be isostatic at least.

. Be associated with the assembly component where the deviation is created.
. Contain joints between support and the assembly component where the deviation is created.
. Be empty when creating a deviation on a support.

Component's deviation annotations always have the same positioning system.
See Creating Positioning System.

Datum reference frame created with the 3D Functional Tolerancing & Annotations workbench may
be used instead of a positioning system in a deviation.

Clicking the Generate Points command in the Deviation Definition dialog box generates default
annotation points. These points are typical points where the component is the more flexible.

Open the BasicTaaProcess2.CATProcess document.

1. Click the Deviation icon: %


http://canezou/AwsDocV5R14/Doc/online/taaug_C2/samples/BasicTaa2/BasicTaaProcess2.CATProcess
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2. Select the Plate Two assembly component.

|
=—2ta FroductList

= BasicTaaAssemblyE (Froductz2 1)
Tv— E,Q TasPointPar (TasFointFart.1)

i % CurvedPlate (Curved Plate.1)
Tv— E,Q FlateOne (Flate One.1)

+— TolerancingsSet. 3

The Deviation Definition dialog box appears.

Deviation Definition |

D efinition | Statistic Law |

t arne |D eviation. 1

Cormpotent |Flate Two.1
Fositioning Systenm

Deviation Paint

[menerate Faimnts I
[ ] Local Deviation

[ ] Set parameters as default

— Marmal Direction
# =1
T 90
£ 40

@ o0k | @ Cancel

In the Statistics Law tab you can select and define the desired law.
Six laws and their parameters are available:

Normal law:
Mean
Standard Deviation

Uniform law:
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Minimum Limit
Maximum Limit

Constant law:
Constant

Pearson law:
Nu

Poisson:
Lambda

Snedecor:
Degrees of freedom m
Degrees of freedom n

The Local Deviation option defines whether you to take into account the deviation where it is

defined or to interpolate it on the assembly component.

3. Keep the Normal law and the default parameters.

4. Select Positioning System.6 as the deviation's positioning system.
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5. Select the Deviation Points 2 open body on Plate Two where the annotation will be

created.
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J 0

|
:—@ ProductList

=—@ BaszicTasAszemblyve (Froductd 1)

o vz plane

— #x plane

— 3 ParBody
..:—@ Open_body. T
:—@ Contact Foints
:—@ Fastening Foints
4:—@ Dewviation Faints
1:— Annotation Set.]
I

i

2R

AN

—@ Contact Foints £
—@ Fastening Foints 2

ﬂ Alurmniniurm

—@ Dieviation FPaints 2
C X
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Deviation Definition ﬂ |

Drefinition | Statizhic Law |

M ame |Ceviation. 1
Component |F'Iate Two.1
Fositioning SpstemiPasitioning System. &
Deviation Point |? Paints

aenerate Ponts I
[ ] Local Deviation

[ ] Set parameters as default

Maormal Direchion
X 7
T =0
Z 40

@ 0Ok I ¥ Cancel

6. Click OK.
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'l'._

B

ProductLi

AN

2R

2R

J 0

st

BaszicTasAszemblyve (Froductd 1)

o vz plane

— #x plane

— 3 patBody

:—@ Open_body. 1
:—@ Contact Foints

4:—@ Fastening Foints

:—@ Dewviation Faints
:—E’? Annotation Set.]

—% Dieviation Correlated.

—‘%é Deviation.1.3
—‘%’é Deviation.1.4
—fké Deviation. 1.5
—"%\6 Deviation.1.b
—‘%ﬁ Dieviation.1.7

Six deviations are created: from Deviationl.1l to Deviationl.7.

"L
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Fr
S

Creating a Correlated Deviation

This task will show you how to create a correlated deviation annotation on an assembly component.

A correlated deviation annotation may be created on an assembly component or a single flexible
support,
see Creating Flexible Supports.

A correlated deviation annotation represents specified or measured points according to a statistics
law.

The correlated deviation annotation of an assembly component or support is contained in its
annotation set:

. For a leaf assembly component or a support, correlated deviation annotations represent the
input annotations or initial annotations of the component.

. For a parent assembly component, correlated deviation annotations represent the output
annotations or annotations to be verified.

Note: the output annotations’ positioning system is not taken into account during computation, the
positioning systems being taken into account are the ones associated to the activities.

A correlated deviation annotation is always associated with a positioning system in order to specify
how the component is positioned when measured:

. for an input annotation, the variation in the degrees of freedom restrained by the positioning
system is null by definition.

. the correlated deviation must not overlap with a degree of freedom used by its positioning
system, therefore a point already used by a mechanical joint of the positioning system cannot
be used by the correlated deviation.

This positioning system must:
. Be isostatic at least.

. Be associated with the assembly component where the correlated deviation is created.

. Contain joints between support and the assembly component where the correlated deviation is
created.

. Be empty when creating a correlated deviation on a support.

Component's correlated deviation annotations always have the same positioning system.
See Creating Positioning System.

Datum reference frame created with the Functional Tolerancing & Annotations workbench may be
used instead of a positioning system in a deviation.

Clicking the Generate Points command in the Deviation Definition dialog box generates default
annotation points. These points are typical points where the component is the more flexible.

Open the BasicTaaProcess2.CATProcess document.


http://canezou/AwsDocV5R14/Doc/online/taaug_C2/samples/BasicTaa2/BasicTaaProcess2.CATProcess
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i

1. Click the Correlated Deviation icon: i

2. Select the Plate Two assembly component.

1
.

{ Productlist
- BaszsicTasAssemblye (Froduct? 1)

E,;a TasFointPart (TasFointFart 1)

I

-

A CurvedPlate (Curved Plate 1)

=

#- %8 PlateOne (Plate One.1)

]

+— %3 Plate Two (Plate Two.1 !
:— Tolerancing=et.d

The Correlated Deviation Definition dialog box appears.
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Correlated Deviation Definition |
Mame Deviation Correlated. 2
Component Plate Two.1

Fozitioning System

[] Local Deviation

[ ] Set parameters as default

Statiztic Law

Tolerance Interval |0 mm

| l

Aesociated Elements
Fuointz M My Mz

Generate Paints I

& 0K I o Cancel

= In the Statistics Law frame you can select a measurement file to define the correlated

. deviation law.
When no measures file in the Statistics Law field is specified, each point of the correlated
deviation is created according to a normal law with a mean of 1mm and a standard
deviation of 0.1mm.
See Measurement Data.

The Local Deviation option allows you to take into account the deviation where it is
defined or to interpolate it on the assembly component.

3. Keep the Normal law and default parameters.

4. Select Positioning System.6 as the deviation's positioning system.
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5. Select the Deviation Points 2 open body on Plate Two where the annotation will be

created.
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I
::—@ FProductlList

=—@ BasicTaaAssembly? (Product?. 1)

=

%2 CurvedPlate (Curved Plate.1)
%8 PlateOne (Plate One.1)
T Flate Two (Flate Two.1)

. vz plane

— Zx plane

— {33 ParBody

:—@ Open_body. T
:—@ Contact Foints
:—@ Fastening Foints
4:—@ Diewviation Faints
1:— Annotation Set.1
I

i

AN

2R

AN

—@ Contact Foints £
—@ Fastening Foints £

ﬂ Alurniniurm

—@ Dieviation Faints 2
L s
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Correlated Deviation Definition ﬂ E |

Mame

Component

Fozitioning System

[ ] Local Deviation

[ ] Set parameters as default

Statiztic Law

Tolerance Interval

Deviation Correlated. 2
Plate Twa.1
Fositioning System. &

0 rmrm

Aesociated Elements

Fuointz M My Mz
Paint .61 1] 3208 1
Pairt 62 1] -BEEY... 1
Faint.63 a 1.0264.. 1
Faint.64 1] -BEEY... 1
Paint. 65 1] 3208 1
Faint .66 a 3208 1
Faint 67 1] -BEEY... 1

Generate Paintz I

@ 0Ok I o Cancel

6. Click OK.
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1
::—@ FroductList
=—@ BasicTaaAssembly? (Product?. 1)
T— %A CurvedPlate (Curved Plate.1)
%8 PlateOne (Plate One.1)

= Flate Twao (Flate Two.1)

. vz plane

. Zx plane

— FanBody

:—@ Cpen_hody. 1
—@ Contact Foints
T—@ Fastening Points
—@ Dieniation Paints
'— Annotation oet. 1

2R

—‘@ Deviation Correlated.
—% Ceviation Caorrelated.2

Deviation Correlated.?2 is created.

X

P
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Creating a Distance Between Two Points

This task will show you how to create a distance between two points annotation between two points
of an assembly component or two assembly components.

Fr
S

o Distance between two points annotation represents a distance to be checked between two points.

. The distance between two points annotation of an assembly component is contained in the
component's annotation set.
Distance between two points annotation represent the an output annotation or an annotation to be
verified.

A distance between two points annotation is already associated with a positioning system or a
datum reference frame.

This positioning system must:
Be isostatic at least.

Be associated with the assembly component where the distance between two points is
created.

Contain joints between support and the assembly component where the distance between
two points is created.

Be empty when creating a distance between two points on a support.

Component's annotations always have the same positioning system.
See Creating Positioning System.

Open the BasicTaaProcess2.CATProcess document.

=

1. Click the Distance Between Two Points icon: gﬁ‘

2. Select the BasicTaaAssembly2 assembly component.


http://canezou/AwsDocV5R14/Doc/online/taaug_C2/samples/BasicTaa2/BasicTaaProcess2.CATProcess
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|
=—2ta FroductlList

L]

T.— %4 TasPointPart (TasPoirtPart 1)
#- % CurvedPlate (Curved Plate.1)

#- %8 PlateOne (Plate One.1)
- E,Q Flate Twa (Flate Twao.1)

l'— Tolerancingzet.3

The Distance Between Two Points dialog box appears.

Distance Between Two Points ﬂ E |

Drefinition | Statizhic Law |

M ame |Distance Paint Paint. 1
Component |Product2. 1
Fositioning Systern

Start Point

End Point

[ ] Set parameters as default

Mormal Direction
%
T =0
Z40

@ 0k | @ Cancel

e

In the Statistics Law tab you can select and define the desired law.
Six laws and their parameters are available:

Normal law:
Mean
Standard Deviation
Uniform law:
Minimum Limit
Maximum Limit

Constant law:
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Constant

Pearson law:

Nu

Poisson

Lambda

Snedecor

Degrees of freedom m

Degrees of freedom n

3. Keep the normal law and the default parameters.

4. Select PositioningSys.3 as the deviation's positioning system.

ﬁ—ﬁfjplin::atiuns

-2
=—{§

T_
T_
T_
*‘_

= Tolerance Analysis of Deformable Assembly

Analysis Manager

Suppons

1 Mechanical Joints

Fositioning Systems

}3 FositionSys.
Jéﬂ- Fostionoys 2

FositionSys. 3

}3 PDSi’[iDﬂS'}-’SﬂQ@/’

5. Select Point.61 in Plate Two as the starting point.

Page 145



Tolerance Analysis of Deformable Assembly Version 5 Release 14 Page 146

|
:—@ ProductList

=—@ BasicTaaAssembly? (Product2.1)

J 0

o Flate Twa (Flate Twao.1)
=—§i€_ﬂ Flate Twa

. wy plane

. vz plane

o zx plane

— FarBody
:—@ Cpen_body.T
T—@ Contact Points

@ Fastening Foints

¥—@ Dewviation Faints
T_
T_

.

Annotation Set.]
@ Contact Foints 2

—@ Fastening Foints &
__% Deviation Poi

= " FPaointhl

*— " PuointG2

6. Select Point.67 in Plate Two as the end point.
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|
:—@ ProductList

:—@ BasicTaaAssembly? (Product2.1)

o Flate Twa (Flate Twao.1)
:—@ Flate Twa

. wy plane

. vz plane

o zx plane

— FarBody
:—@ Cpen_body.T
T—@ Contact Points
—@ Fastening Foints
—@ Dieviation Foints

|
T— Annotation Set.]
I
!

.

—@ Contact Foints 2
—@ Fastening Foints &

T— " Point61
T— " Pointbe
:f— " Pointh3
T— " Puointhd
T— " Pointk5
T— " PuointbE
*- * Puointk?

—ﬂ Aluminium QS}
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Distance Between Two Points ﬂ E |

Drefinition | Statizhic Law |

M ame |Distance Paint Paint. 1
Component |F'ru:u:|un::t2.1
Fositioning SpstemiPazitionSys. 3

Start Paint |F'|:|int.E1

End Paint |Paint. 67

[ ] Set parameters as default

Marmal Direction
%
=0
Z40

w 0K I o Cancel

7. Click OK.
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:—@ ProductList

=—@ BaszicTasAszemblyve (Froductd 1)

'l'._

1:— %4 Plate Two (Plate Two.1)
=-— 'Ei Tolerancingzet.3

—‘%é Drenviation.

—‘% Distance Foint Foint.1

Distance Point Point.1 is created.

L
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Creating Analysis Geometric Variations

This task will show you how to create analysis geometric variations annotation into a parent
component.

Fr
S

o A analysis geometric variations annotation represents an input annotation generated from an
. analysis.

You may retrieve this analysis by:

. selecting an analysis solution object in the specification tree (activate the CATAnalysis shape
representation before), this analysis might be all single occurrence solutions such as Static case
or Combined case from Generative Structural Analysis workbench, or from any workbenches
based on Version 5 CATAnalysis documents.

importing a text file containing the analysis solution (the file text format must be Text, not
Unicode Text).

The analysis geometric variations annotation of an assembly component is contained in the
component's annotation set.

Open the BasicTaaProcess2 CATProcess document.

i | | B
1. Click the Analysis Geometric Variations icon:

2. Select the CurvedPlate assembly component.

=it Froductlist

:—@ BasicTasaAssemblye (FroductZ 1)
- Eﬂ TasPointFPan (TasFointFart. 1)

#- % CurvedPlate (Curved Plate.1)
#— %8 PlateOne (Plate One.1)
$— ¥4 Plate Two (Plate Two.1)

:«— Talerancing=et.3

The Analysis Geometric Variations Definition dialog box appears.


http://canezou/AwsDocV5R14/Doc/online/taaug_C2/samples/BasicTaa2/BasicTaaProcess2.CATProcess
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Analyziz Geometnc Yanations K Ed |

Drefinition | Statizhic Law |

Mame halysis Geornetnc War
ComponentCurved Plate. 1

Solution | _._I

[ ] Set parameters as default

@ 0 | & Cancel

In the Statistic Law tab you can define the desired law.
One law and its parameters is available:

. Percentage

o Scale

o Percentage

o Mean (read only)

o Standard Deviation (read only)

o Tolerance Interval (read only)

3. Click the browse ... button and select DispFieldForCurvedPlate.txt file to import an analysis.


http://canezou/AwsDocV5R14/Doc/online/taaug_C2/samples/BasicTaa2/DispFieldForCurvedPlate.txt
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Analyziz Geometnc Yanations K Ed |

Drefinition | Statizhic Law |

M ame halysis Geornetnc War
ComponentCurved Plate. 1
Solution | DispFieldForCureedPlat

[ ] Set parameters as default

@ 0k | & Cancel

4. Click OK.
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-'ul'-—@ Froductlist

=—@ BaszicTasAszemblye (FroductZ 1)
1:— E;a TasFointFar (TasPointPart. 1)
=-.—@ CurvedPlate (Curved Plate.1)

- CurvedFlate

. ¥y plane

. vz plane

i Zx plane

— 93 poiBody

::—@ Open_body.T
o Tolerancing>et.l

A : : .
—cﬂ Analysis Geametric Yarnations. 1

The Analysis Geometric Variations.1 is created.

X

o



Tolerance Analysis of Deformable Assembly Version 5 Release 14 Page 154

Creating Annotation Bags

This task will show you how to create an annotation bag.

Fr
S

o An annotation bag contains all or some annotations of a component's annotation set.
. An annotation bag is an activity item. For more information, see Assigning an Item.

Annotations may be selected from an existing annotation bag.

Tolerancing capture created with the 3D Functional Tolerancing & Annotations workbench may be
used instead of an annotation bag in an activity, in this case, only annotations which are shown in
the capture are taken into account to define the annotation bag.

1. Click the Annotation Bag icon: &

2. Select the deviations from Deviation.l1l to Deviation.4 in TolerancingBag.1.
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ﬁ—ﬁfjplin:atiuns

:-—{g Suppors

T'_ ;

===

i
—.4 Contacts

I—Z% Tolerance Analysis of Deformahble Assembly
:.— Analysis Manager

=l hechanical Joints
}» Positioning Systems
T—gg Fastening Elements

Eﬁ Contact Links

:.— Annotation Bags

T
=— TolerancingBag.

—"%\6 Dreviation.
—‘% Deuiatiun.EQ@/'

The Annotation Bag Definition dialog box appears.

Annotation Bag De... [ E3 |

Mamelsnnatation Bag.2
Selected Annatations

Deviation. 1
Dreviation. 2
Deviation. 3
Deviation. 4

@ 0K | & Cancel
-
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3. Click OK.

Annotation Bag.2 is created.

@:
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Defining an Assembly Process

Tolerance analysis is computed from assembly process activities.

The assembly process is made of a set of only four activity types: Positioning, Fastening, Already
Done Fastening and Release.

Activities must be linked between them and items assigned to defined the activity.

Process activities may be a combination of linear and/or parallel sequences.

Add an Activity: Click this icon, select the process.
Add an Activity: Click this icon, select the process.
Add an Activity: Click this icon, select the process.
Add an Activity: Click this icon, select the process.
Link Activities: Click this icon, select the activities.
Manage Items: Click this icon, select an item then select the activity.

Manage Items Click this icon, select the activity then select the items.

FEHNOORO O
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Fr
S

i

Adding an Activity
This task will show you how to create a process activity.

Adding a new activity does not create a process link, see Linking Activities,
and items must be defined to an activity, see Assigning an Item.

There is no sub-activity under an activity.
There are four process activities available in the workbench:

@ Positioning activity positions in 3D space assembly components to be fastened.

ﬁ Fastening activity fastens assembly components according to a positioning activity and
takes into account assembly components move during fastening.

=
%Ef Already Done Fastening activity fastens assembly components according to a
positioning activity and does not take into account assembly components move during
fastening.

% Release activity release the assembly components according to fastening activity.

Open the BasicTaaProcess2.CATProcess document.

1. Click the Release Activity icon: ﬁ

2. Select the BasicTaaProcess2 process.


http://canezou/AwsDocV5R14/Doc/online/taaug_C2/samples/BasicTaa2/BasicTaaProcess2.CATProcess
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The Release.4 activity is created.
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® @ & @

Linking Activities

This task will show you how to create and remove links between activities.

The Process PERT Chart window displays process activities and their links.

This window is another representation of the specification tree process list.

Open the BasicTaaProcess2.CATProcess document.

1. Click the Open PERT Chart icon: -

2. Select the BasicTaaProcess2 process.

The Process PERT Chart window is opened.
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a

LaE B AAYEA DB

8 PPN NS BA

Il ey rarers

©

D S b D [

2. Right-click the link between Release.l and Stop.1 and select the Delete command from the

contextual menu.

+

= | Hide/Show

W o Ctrl+
Capy Chrl+Z
% Paste Chrl+
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The link is deleted.

3. Drag and drop Release.3 and Stop.1 activities.
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4. Click the Link between activities icon: g%

5. Select, in the following order, Release.2, Release.3 and Stop.1 activities.

New activities are linked.
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6. Close the Process PERT Chart window.

New activities are linked in the specification tree too.
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Managing Items

This task will show you how to assign or un-assign items to process activities.

Fr

)
o

= You must assign items to compute an analysis:

One or several Positioning System or Datum Reference Frame to all activities. See Creating
Positioning System.

Fastening only to a Fastening or Already Done Fastening activity. See Creating Fastening.

Annotation Bag or Tolerancing capture to all activities. See Creating Annotation Bag.

You can assign one or more Annotation Bag/Tolerancing capture but only one will be take
into account with the following rule: the first Annotation Bag then the first Tolerancing
capture in the item's list.

The first Annotation Bag then the first Tolerancing capture in the list is take into
account.

The first item in the list is take into account.
You may assign:
An item to several activities.
Several items to an activity.
You may un-assign:
Several items from an activity.

Open the BasicTaaProcess2.CATProcess document.
(™ T

1. Click the Item Assignment icon: ﬁ

2. Select Positioning System.6 and TolerancingBag.1l items.


http://canezou/AwsDocV5R14/Doc/online/taaug_C2/samples/BasicTaa2/BasicTaaProcess2.CATProcess
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3. Select the Release.3 activity.
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icTaaFroc

Positioning System.6 and TolerancingBag.1 are assigned to the Release.3 activity.
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1cTaaFroce

4. Click the Unassign an item icon: -

5. Select the Release.3 activity.
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| .
=—ol Frocesslist

= &
— |? Start
L—@ Fositioning. 1
i—@: Fastening.1
i—@: Fastening.2
i—@: Fastening.3
i—ﬂﬁ Felease.
i—@ Fositioning.2

Tr—@: Fastening.4
Eﬁ Felease.?

| otop. 1
:—b@ﬂ Feleasze.]

Ti‘ Fasitioning System.6
-'ﬁ-— TaolerancingBag.1

The Items dialog box appears.

Item= |

Azzociated tems

Fositioning System. &
TolerancingB ag. 1

! Unazzign || w8 LCancel
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6. Select TolerancingBag.1 item in the dialog box.

7. Click Unassign.

TolerancingBag.1 is un-assigned from Release.3 activity.

cTaaFroc
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Tolerance Analysis

Tolerance analysis is computed from an assembly process activity. The assembly process is made of
a set of only three activity types: Positioning, Fastening and Release.

Report: Click this icon, select a tolerance analysis element..

Compute: Click this icon, select an activity.

Visualization : Click this icon, select an activity.

@ Analysis: Click this icon, select an activity
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Reporting Tolerance Analysis Elements

This task will show you how to show a html report from a list of tolerance analysis elements.

Fr

)
o

= The lists of tolerance analysis elements available are:

{g Supports

Mechanical Joints

Positioning Systems

5:‘_: Fastening elements
% Contacts

ﬁ Contact Links
Annotations Bags

Open the BasicTaaProcess2.CATProcess document.

n
1. Click the Report icon: E‘

2. Select the Supports list of tolerance analysis support..

i—aﬂfjplin:atiuns

i‘g Tolerance Analysis of Defarmable Assembly
Analysis Manager

Tf—acgf Supports

E:;;-.T_ Mechaninﬁuints

A html document is open. It contains the list of tolerance analysis support and their
validity.

.,
o


http://canezou/AwsDocV5R14/Doc/online/taaug_C2/samples/BasicTaa2/BasicTaaProcess2.CATProcess
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Computing a Tolerance Analysis

This task will show you how to compute tolerance analysis activities.

Fr
S

= The previous activities of the selected activity are computed too.
. Nothing is visible after computing.
New contact links are created when the Automatic option is checked. See Links Creation Mode.

Link. Creation Mode

@J o Automatic

Selecting the Report option in the Compute dialog box generates a html file containing the
compute report.

Open the BasicTaaProcess2.CATProcess document.

<

1. Click the Compute icon:

The Compute dialog box appears.

Compute EE3 |

I Selected Activity j

Achiviby name'

[ ] Repart

I Dretermirnizt j

[] Bestitution For Yisualization

[] Bestitution For Annotations

w [k w Cancel

2. Select the Release.2 activity in the process list.


http://canezou/AwsDocV5R14/Doc/online/taaug_C2/samples/BasicTaa2/BasicTaaProcess2.CATProcess
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| .
=—gl Frocesslist

=—® &
— IP Start
L—@ Fositioning. 1
l—@: Fastening.1
:-—@! Fastening.2
I—@: Fastening.d
:-—E# Felease.
i—@l Fositioning. 2

T—@: Fastening.4
Eﬂ Felease.?

4| otop.d

3. Click OK.

The Computation progress bar appears.

Computation
b ezhing Plate One.1
Statug 20% completed
E ztirmated tinme remaining Faec

The Release.2 activity is computed.
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Visualizing Tolerance Analysis Results

This task will show you how to visualize tolerance analysis activities.

Fr
S

= A visualize tolerance analysis displays assembly deformations or initial deformations of any
. assembly's component according to the selected activity.

You can only visualize computed activities.

See Computing Tolerance Analysis.

Open the BasicTaaProcess2.CATProcess document.

i 1. Compute the Release.2 activity. See Computing Tolerance Analysis.

2. Click the Visualization icon: ﬁ

The Visualization dialog box appears.

Vizualization |

General | Images |

Step
ﬁame

Kind af Vizualization

I Determninizt j
I M ear j
I Dizp j
I.-'f-.l:umlute j
M arne |

@ Ok I W Cancel

Clicking the Report button in the visualization dialog box generates a html file containing
the compute report.

In the Kind of Visualization frame you can define the desired visualization:


http://canezou/AwsDocV5R14/Doc/online/taaug_C2/samples/BasicTaa2/BasicTaaProcess2.CATProcess
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Determinist

o Mean

o Normal display or Residual Stress

. Statistics

o Mean or Mean minus three standard deviations or Mean plus three standard
deviations

o Normal display or Residual Stress

Three delta analyses are available:

. Absolute
. Product Delta
Activity Delta

3. Select View -> Render Style -=> Customize View.

The Custom View Modes dialog box appears.

Cuztom Yiew Modes K Ed

[ ] Edges points

o Shading

[ Outlines

[ ] Hidden edges: points

[ ] Dynamic hidden line removal

[ ] Facet

[ Izoparametrics

@ 0k | & Cancel |

4. Select the options as displayed in the Custom View Modes dialog box and click OK.
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5. Click the Visualization icon: !

6. Click on the Release.2 activity in the process list to visualize it.

The assembly looks like this: Assembly components after computation appear with their
deformations.
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The Translational displacement magnitude tool displays the deformations scale.

Translational displacement magnitude

mm
7.3k

I b.bZ
5.84
.15

4.4z

368

I .94
2.2

1.47

I 0.73k
2.03e-014

Cn Boundary

7. Click on Plate One to visualize its input tolerances.
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Input tolerances are visualized.

8. Click on Release.2 activity to visualize it again.
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;—Fla.l FrocessList
i_J— BaszicTaaFrocess?
— IP Start
I—@ Fositioning.1
I—@: Fastening.1
I—@: Fastening.2
I—@: Fastening.3
I—Eﬂ Felease.
I—@l Fositioning. 2
T—@: Fastening.4
T

4| otop.d

9. Select Residual Stress.
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Vizualization K Ed |

General | Images |

Page 182

Step
ﬁame |H elease. 2
Kind of Vizualization

I Dretermirist
I kMean
I Rezidual Shess

Iﬂl:ns::ulute j

M ame |

Ledlelel

@ 0K | & Cancel
o

Residual Stresses are displayed in the assembly.

00010

The Von Mises Stress tool displays the deformations scale.
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Displaying Tolerance Analysis Results

This task will show you how to display tolerance analysis activities.

5 The Analysis Data command displays assembly deformations or initial deformations of any assembly’'s component according to the
5 selected activity.

You can only report computed activities.

See Computing Tolerance Analysis.

Open the BasicTaaProcess2.CATProcess document.

ﬂ 1. Compute the Release.2 activity. For more information, see Computing a Tolerance Analysis.

2. Click the Analysis Data icon: ﬁ

The Analysis Results dialog box appears.
Analyziz Reszultz EHER

Selected Activit] [Determirist |

I.-'l'-.l:usnlute jl

Annotations | Forces | Stiffriess |

Annotation | |0 Points | tean Spec | kean Simu | tean Delta | 5-0 Spec | 5-0 Simu | S5-0 Delta |

Reset zort I|:| Fieframe on selected element [ 5 ensitivity nalysis

Cloze I

Four analyses are available:

. Determinist
. Statistics
. Statistics All Direction

. Worst Case

Three delta analyses are available:

. Absolute
. Product Delta

. Activity Delta

Three results are available:


http://canezou/AwsDocV5R14/Doc/online/taaug_C2/samples/BasicTaa2/BasicTaaProcess2.CATProcess

Tolerance Analysis of Deformable Assembly

. Annotations

. Forces

. Stiffness

Version 5 Release 14

3. Click on the Release.2 activity in the process list to display it.

1 oy .
I.-—'iIEg ProcessList

= BasicTasFrocess?
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P Start 1
f—@ Positioning. 1
T«—@: Fastening.1
f—@: Fastening.2
T—@: Fastening.3
T;—@ Relzase.l
T«—@ Faositioning.2
Tf—@: Fastening.4
@ Felease.?
| stop.d
Analyziz Results 2| x|
Selected .":".Ctl'-.l'lt_lriﬂ eleaze.? I Dieterminizt j
I.-'i‘-.l:usnlute jl
Annotations | Forces | Stiffness |
Annotation I D Paintz | tean Spec I kean Simu | tean Delta I -
Deviation. 1 *PT4 1 -1.74 274
Deviation. 2 *PTH 1 .72 272
Deviation. 3 *PTR 1 -1.65 2ER
Deviation. 4 PT7 1 1.49 0.486
Dieviation.5 “PTH 1 1.39 0386
Dieviation. B *PTH 1 1.35 0352 T
Deviation. 7 *PTa0 1 31 41
Deviation. 8 *PTA1 1 167 0.668
Deviation.d *PTHZ 1 156 0.559 -
Mewishion 10 *OTET 1 1A nEAA
4T | x|

Feszet zort I|:| Fieframe on selected element [ 5 ensitivity £nalysis

B

Close I
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Fr
S

Editing Tolerance Analysis Images

This task will show you how to display tolerance analysis images.

This command allows you to display analysis images for all assembly components associated with
an activity. You can edit a tolerance analysis image of an activity only after you are performing a
visualization of this activity, see Visualizing Tolerance Analysis Results.

For more detail about the new Image Edition dialog box options, see Image Edition Dialog Box
and Advanced Edition for Images and Local Sensors.

Open the BasicTaaProcess2.CATProcess document.

1. Compute the Release.2 activity. See Computing Tolerance Analysis.

2. Click the Visualization icon: ﬁ

3. Select the Release.2 activity and click OK in the Visualization dialog box.

4. Click the Edit Images icon: @

5. Select the Release.2 activity.

The Image Edition dialog box appears.


http://canezou/AwsDocV5R14/Doc/online/taaug_C2/samples/BasicTaa2/BasicTaaProcess2.CATProcess
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Image Edition E

WisL |
d On deformed mesh
— Types

Syrbal
Text

— Critena

Wector component

EIEtiDns... I

b ores » I

w 0K & Cancel |  Freview |

6. Select the desired options for display.

Page 187
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Saving Tolerance Analysis Documents

This task will show you how to save tolerance analysis documents.

Fr

)
o

ﬂ 1. Click the File -= Save All As... command.

The Save All As dialog box appears.
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Exporting Data

This task will show you how to export tolerance analysis data.

Fr
S

= The data structure of the exported file is the same as the tolerance analysis data structure. It will
. be possible to import the text file using Import Data command of the workbench, see Importing

Tolerance Analysis Data and Tolerance Analysis Data.

Note that only specifications that can be imported are exported in the text file (e.g. non Tolerance
analysis data, as Analysis Geometric Variations, or Contact Links are not exported).

The file header of the exported file is not customizable: Notice that the version of the exported file
is a new version of the data file (51300). Constraints directions are dumped in the data file.

<TaaData> Version: 51300
Mode: English

ModelPath: Absolute
LengthUnit: Millimeter
ForceUnit: Newton

<EndTaaData=>

. The data structure must contain:
o Only one root product.
o Only one root resource.
. TasPointPart and TasResources files are not exported (they are created when importing the

data).

. If exported CATPart document contains Tolerance analysis annotations, you must delete these
annotations in the text file generated.

. This functionality is standalone in this application.

Open the BasicTaaProcess2.CATProcess document.

L &
1. Click the Export Data icon:

The Export dialog box appears.

2. Specify the folder and file name where to export the file and click Save.


http://canezou/AwsDocV5R14/Doc/online/taaug_C2/samples/BasicTaa2/BasicTaaProcess2.CATProcess
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Handling Inconsistent Model Set Up

These tasks described you a list of inconsistency in the Tolerance Analysis of Deformable Assembly
model set up, which can be raised during the computation.

Rigid-Body Motion Singularity Restitution
Over-Constrained Singularity Restitution

Meshing Connection Error
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Rigid-Body Motion Singularity Restitution

I This task will show you how to visualize a rigid-body motion singularity.
~!7  This singularity is a global singularity type.

r'd . If singularity error exists, it is raised during the computation only.

If several singularity errors exist, they can be raised only one by one.
This means that you must correct the singularity and re-run the computation to encounter the next

singularity if exists.

Open the RigidBodyMotion CATProcess document.

=

1. Click the Compute icon: "

The Compute dialog box appears.

Compute K|

I Selectad Activity j
Activity name|

L] Report

I Dretermminizt j

L] Restitution For Wisualization

[ Restitution For &nnotations

@ 0k | & Cancel |

2. Select the POSITIONING.1 activity in the process list.

3. Click OK.

The Error dialog box appears during the computation.

|

Error

Salving activity POSITIOMIMG. T ; factonized matrix compltation.
& nigid body mation has been detected : every part should be positionned at least izostatically

Check the constraints [pozsitioning systems, fastenings, ...] of thiz activity.

OF.



http://canezou/AwsDocV5R14/Doc/online/taaug_C2/samples/Singularity-RigidBodyMotion-Activity/RigidBodyMotion.CATProcess
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4. Click OK.

5. Click the Visualization icon: ﬁ

The Visualization dialog box appears.

Yizualization |

Genetal | Images |

Skep
|;ame |

kKind of Wisualization

ISinguIarit‘;x j
IMean j
IDisp j
I.ﬁ.l:usculute j
Mame |

- & Cancel I

6. Select the POSITIONING.1 activity in the process list.

The rigid-body motion singularity is visualized.
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7. Click OK.
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Over-Constrained Singularity Restitution

This task will show you how to visualize an redundant constraint singularity (locally over-constrained)
./ generated by mechanical joints, fastenings, contacts.
This singularity is a local singularity type.

7 . If singularity error exists, it is raised during the computation only.

. If several singularity errors exist, they can be raised only one by one.
This means that you must correct the singularity and re-run the computation to encounter the next
singularity if exists.

Open the OverConstrained CATProcess document.

=

1. Click the Compute icon:

The Compute dialog box appears.

Compute K|

I Selected Achivity j

Bctivity name'

[ ] Feport

I Dreterminist j

] Restitution Far Yisualization

] Bestitution Far Annotations

W 0K o Cancel I

-

2. Select the POSITIONING.1 activity in the process list.

3. Click OK.

The Error dialog box appears during the computation.


http://canezou/AwsDocV5R14/Doc/online/taaug_C2/samples/Singularity-OverConstrained-Activity/OverConstrained.CATProcess
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Error Ed |
@ Salving activity POSITIONING.1 ; constraints analysiz

& redundant constraint has been detected ; every constraint should be independant
Check the constraints [postioning systems, fastenings, ...) of this activity.

Ok,

4. Click OK.

5. Click the Visualization icon: ﬁ

The Visualization dialog box appears.

Yizualization EE3 |

aenetal | Images |

Skep
’;ame

kKind aof Visualization

ISinguIarit‘y j
Mean j
IDisp j
Absoluke K4

Marme |

W Cancel I

o

6. Select the POSITIONING.1 activity in the process list.

7. Click OK.
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8. Click the Edit Images icon: ﬁ and select the POSITIONING.1 activity in the process list.

The Image Edition dialog box appears. See Displaying Tolerance Analysis Images.

Image Edition I =]

WisL | Filters |

[ Display on deformed mesh
Tvpe

AYERAGE-TSO

Crikeria

DEtiDns. o I

@ 0K I ﬂCanceII Help

9. Select the SYMBOL type and uncheck the Display on deformed mesh option.

The over-constrained singularity is visualized with red arrows.
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10. Click OK.
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Meshing Connection Error

After a computation, you may encounter an error message raised by the meshing connection

£l X
.4/ operation.
This message indicates that the application was not able to generate some interpolation elements
corresponding to some specifications (spec name / point name).
? . This message occurs when the specification is invalid or when the Maximum distance

between geometry and point value is too small for the specification. See Meshes option.

. When facing this problem, the Edit/Find functionality can be used to get a hand on the
specification mentioned in the message. Reframe on and edition (through double-click) are
then used to identify the problem.
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Workbench Description

The Tolerance Analysis of Deformable Assembly workbench looks like this (move the mouse over image's links and
have the enlarged image and corresponding description pop up):
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Tolerance Analysis of Deformable Assembly Menu
Bar

This section presents the main menu bar available when you run the application and before creating or opening
a document:

Start File Edit View Insert Tools Windows Help
Insert
[ bjest For... See...

._
=

=]
=]
=
]
=
=

Suppaorts

% techanizal Jaint...

gﬁeﬂ- Pozitioning System...

Faztening Elementz

Contacts

Annotations

s _
Annotation Bag...

Achivities

Tools

New Analysis

Import Mesh...

Import Data...

Supports

Mechanical Joint...

Positioning System...

Fastening Elements
Contacts
Annotations
Annotations Bag...

Activities

Creating a New Tolerance
Analysis

Importing Meshes

Importing Tolerance Analysis
Data

Insert Supports Menu

Creating a Mechanical Joint
Creating a Positioning System
Insert Fastening Elements Menu
Insert Contacts Menu

Insert Annotations Menu
Creating Annotation Bags

Insert Activities Menu
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f‘(:.:] Formula...
Image »
Macro »
Cugtomize...

Yizualization Filters. ..
Options. ..
Standards...

Conferencing k

Report...
Compute...

Computed Resultz »

Version 5 Release 14

For...

New Analysis

Import Mesh...

Import Data...

Page 201

See...

Creating a New Tolerance
Analysis

Importing Meshes

Importing Tolerance Analysis
Data
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Insert Supports Menu

This section presents the Insert Supports menu:

Insert -> Supports

.. For... See...
% Bigid Suppart...
. Rigid . -
c% Flexible Support... Support Creating a Rigid Support
Flexible

Support Creating a Flexible Support

Page 202
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This section presents the Insert Fastening Elements menu:

Insert -> Fastening Elements

&Ei:, Spot Glueing...

For...

Spot
Welding...

Riveting...

Bolting...

Spot Gluing...

See...

Creating Fastening Elements

Creating Fastening Elements
Creating Fastening Elements

Creating Fastening Elements

Page 203
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Insert Contacts Menu

This section presents the Insert Contacts menu:

Insert -> Contacts

For... See...
@ Contact. ..

: Contacts... Creating a Contact
% Contact Links. ..

Contact
Links...

Linking Contacts
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Insert Annotations Menu

This section presents the Insert Annotations menu:

Insert -> Annotations

T For...
4%5 Dewiation. ..

it Annotations...
% Correlated Dewviations. ..
Correlated

,@ Diztance Between Two Points... Annotations. ..
ﬂé Analysiz Geametrc Vanations. . Distance Between Two
Points...

Analysis Geometric
Variations...

See...

Creating a Deviation

Creating a Correlated Deviation

Creating a Distance Between Two
Points

Creating Analysis Geometric
Variations
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Insert Activities Menu

This section presents the Insert Activities menu:

Insert -> Activities

@ Positioning Activity

@: Fastening Activity

@g Beleaze Activity

ﬁ' Already Done Fastening Activity

For...

Positioning Activity
Fastening Activity
Release Activity

Already Done Fastening
Activity

See...
Adding an Activity
Adding an Activity

Adding an Activity

Adding an Activity
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Tools Computed Results Menu

This section presents the Tools Computed Results menu:

Tools -=> Computed Results

. = For... See...
iﬂ Wisualization. ..
. Visualization... Visualizing Tolerance Analysis Results
‘ﬁ Analysiz Data
‘E;{ Edit Images. .. gr;?;y&s Displaying Tolerance Analysis Results

Edit Images... Displaying Tolerance Analysis Images
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Analysis Toolbar

See Creating a New Tolerance Analysis

See Importing Tolerance Analysis Data

% See Importing Meshes

See Exporting Data
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Elements Toolbar

ETrrEr

ﬁ Jump to Supports Sub-Toolbar

% See Creating a Mechanical Joint

g?; See Creating a Positioning System

% Jump to Fastening Elements Sub-Toolbar
% Jump to Contacts Sub-Toolbar

% Jump to Annotations Sub-Toolbar

o

See Creating Annotation Bags

Supports Sub-Toolbar

g4

ﬁ See Creating a Rigid Support

% See Creating a Flexible Support

Fastening Elements Sub-Toolbar

Fastening Eleme... B3

| & & B &
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See Creating Fastening Elements

See Creating Fastening Elements

See Creating Fastening Elements

See Creating Fastening Elements

& & B

Contacts Sub-Toolbar

| 9

% See Creating a Contact

@ See Linking Contacts

Annotations Sub-Toolbar

| % o 2 8

See Creating a Deviation

See Creating a Correlated Deviation

See Creating a Distance Between Two Points

B P9 M B

See Creating Analysis Geometric Variations

Page210
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Process Toolbar

Lo g %2 3] % % 0

See Linking Activities

See Managing Items

See Managing Items

See Linking Activities

EEes

Jump to Activities Sub-Toolbar

& & &

Activities Sub-Toolbar

| 3 T o 10

See Adding an Activity

See Adding an Activity

See Adding an Activity

2l =

See Adding an Activity
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Tools Toolbar

B4 <

See Reporting Tolerance Analysis Elements

See Computing Tolerance Analysis

Jump to Computed Results Sub-Toolbar

Computed Results Sub-Toolbar

| < < <

ﬁ See Visualizing Tolerance Analysis Results
ﬁ See Displaying Tolerance Analysis Results

@ See Displaying Tolerance Analysis Images
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Customizing

Before you start your first working session, you can customize the way you work to suit your habits.
This type of customization is stored in permanent setting files: these settings will not be lost if you end your session.

ﬁr 1. Select the Tools -=> Options command.

The Options dialog box opens.

2. Select the Analysis & Simulation category in the left-hand box.

3. Select the Tolerance Analysis of Deformable Assembly sub-category.

Three tabs are displayed:

L@-f_ General | Fastening | Tolerancing

. The General tab lets you set the general options.

. The Fastening tab lets you define the fastening options.

. The Tolerancing tab lets you set the tolerancing options.

4. Select the Infrastructure category in the left-hand box.

5. Select the Product Infrastructure sub-category.

One tab also interfere with Tolerance Analysis of Deformable Assembly .

_E_ Cache Management | CarManagement | EMOWVlAwpm | Modes Custornization |F'n:u:|§ 4 | >|

. Cache Management

6. Select the Digital Process for Manufacturing category in the left-hand box.

- Digital Pracess sl Manuiseiine  Tree | Libraties | Compare Tool | GANTT Chatt | MBOM | PERT Chatt |PPRHY 4|

One tab also interfere with Tolerance Analysis of Deformable Assembly .

. Tree

7. Select the Analysis & Simulation category in the left-hand box.

I R 3
r I _ External Storage | Function Display | General | Post Processing

One tab also interfere with Tolerance Analysis of Deformable Assembly .

. External Storage
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General
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L@f_ General | Fastening | Tolerancing |

This page deals with the options concerning:

The File Out Folder.

The Feature Colors.

The Links Creation Mode.
The Meshes.

The Node and Point Filter.

File Out Folder

File Out Falder

Esternal Result Path

Computation Result Path

Temporary Path

CACAT Temp

C:ACAT Temp

CACAT Temp

||y

Defines the file out folder paths:

External Result Path

Defines the folder path where external results should be saved.

¥ By default, the value of the CATTemp variable.

Computation Result Path

Defines the folder path where computation results should be saved.

¥ By default, the value of the CATTemp variable.

Temporary Result Path

Defines the folder path where temporary results should be saved.

¥ By default, the value of the CATTemp variable.

Feature Colors

Feature Colors

Q Rigid Support _ j

Flexible Support _ j

t echanical Joint |

fas | [ ]

Contact |
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Defines the tolerance analysis feature colors:
Rigid Support
Defines the default color of rigid supports.

® By default, the color is magenta. See the screen capture.

Flexible Support
Defines the default color of flexible supports.

® By default, the color is magenta. See the screen capture.

Mechanical joint
Defines the default color of mechanical joints.

® By default, the color is light blue. See the screen capture.

Fastening
Defines the default color of fastening.

® By default, the color is blue. See the screen capture.

Contact
Defines the default color of contacts.

® By default, the color is green. See the screen capture.

Links Creation Mode

Link Creation tode

tﬁ o Automatic

Defines the contact link creation mode:

Automatic

Defines whether the links creation can be automatic.

Using the automatic mode, the application takes into account the appropriate contacts around a fastening element. Otherwise, you
must define the list of contacts taken into account by a given fastening element.

® By default, this option is selected.

Meshes

teshes
% b aximal distance between geometry and poink;

IE A E
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Defines the meshes options:

Maximum distance between geometry and point

Defines the maximum distance allowed between a point you defined as a node and the part geometry.
Beyond this distance, the point is not taken into account when the mesh is generated automatically.

® By default, the value is 5mm.

Node and Point Filter

Mode and Paint Filker
% @ Achvate filker during selection
() Activate filter during creation

() Deactivate filker

Defines the node and point compatibility with tolerance analysis features:

. Activate Filter during selection: the application allows you to select nodes and points compatible with the tolerance analysis
feature.

. Activate Filter during creation: the application allows you to select nodes and points compatible with the tolerance analysis
feature.

. Deactivate Filter: the application checks the validity of the tolerance analysis features when operating the computation.

® By default, the Activate Filter during selection option is selected.



Version 5 Release 14 Page217

Fastening

Tolerance Analysis of Deformable Assembly

L@f_ General | Fastening | Tolerancing |

This page deals with the options concerning:
The Spot Welding.

The Riveting.
The Bolting.
The Spot Gluing.

Spot Welding

Spot wWelding
é Joint type before welding I Paint j
Joint type after welding IHevulute j

Defines the spot welding options:

Joint type before welding

Defines the mechanical joint taken into account to represent spot welding before a spot welding activity:

Point

Planar

* By default, the Point representation is selected.

Joint type after welding

Defines the mechanical joint taken into account to represent spot welding after a spot welding activity:

Revolute
Spherical: only when Point is selected in Joint type before welding.

¥ By default, the Revolute representation is selected.

Riveting

Riveting

% Joint type before riveting I Paint j
Joint type after riveting ISphericaI j

Defines the riveting options:

Joint type before riveting

Defines the mechanical joint taken into account to represent riveting before a riveting activity:
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. Point
. Planar
. Spherical

. Revolute

¥ By default, the Point representation is selected.

Joint type after riveting

Defines the mechanical joint taken into account to represent riveting after a riveting activity:

. Revolute.
Spherical: only when Point or Spherical is selected in Joint type before riveting.

¥ By default, the Spherical representation is selected.

Bolting

Balting

% Jaint type befare balting I Print j

Joint type after balting I 5 pherical j

Defines the bolting options:

Joint type before bolting

Defines the mechanical joint taken into account to represent bolting before a bolting activity:

. Point
. Planar
. Spherical

. Revolute

¥ By default, the Point representation is selected.

Joint type after bolting

Defines the mechanical joint taken into account to represent bolting after a bolting activity:

. Revolute.
Spherical: only when Point or Spherical is selected in Joint type before bolting.

¥ By default, the Spherical representation is selected.

Spot Gluing

Page218
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Spot Gluing
@ Jaint type befare gluing I Paint j
Jaint type after gluing IHevnlute j

Defines the spot gluing options:

Joint type before gluing

Defines the mechanical joint taken into account to represent spot gluing before a spot gluing activity:

Point

Planar

¥ By default, the Point representation is selected.

Joint type after gluing

Defines the mechanical joint taken into account to represent spot gluing after a spot gluing activity:

Revolute
Spherical: only when Point is selected in Joint type before gluing.

¥ By default, the Revolute representation is selected.
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Tolerancing

L@‘_ General | Fastening | Tolerancing |

This page deals with the options concerning:
. The Conversion Range.

. The Tolerance Translation Reduction Coefficient.

. The Minimum Variance.

Conversion Range

Conversion Range
t%s Range |3 E

Defines the conversion range options:

Range

Defines the range value to switch between tolerance interval and statistics law.
For example, with a range value of 3 and applied to a normal law, 99.73% of measures contained in the tolerance interval
represent the statistics law field.

¥ By default, the range is 3.

Tolerance Translation Reduction Coefficient

Taolerance Tranzlation Reduction Coefficient -

3_:5 Coeffizient “alue |'| E

Defines the tolerance translation reduction coefficient options:

Coefficient Value

Defines the coefficient value to translate functional tolerances due to form uncertainty in deviation point grid.

® By default, the coefficient value is 1.

Minimum Variance

kdinirmum *ariance
,:%5 Minimurm Y ariance |5|:| o E

Defines the minimum variance options:

Minimum Variance
Defines the percentage value of minimum variance to translate functional tolerances.

L By default, the minimum variance is 50%.
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Cache Management for Tolerancing Analysis of
Deformable Assembly

-ﬁ_ Cache Management | Car Managemett | EMOWlAyprmn | MNiodes Customization |F'rI:II:|L{ 1|p|

This page deals with the options concerning:
. The Cache Activation.

Cache Activation

Cache Activation
[] wark with the cache spstem

Please refer to Infrastructure user's guide to know more about the Product Structure Cache Management options.

Work with the cache system

You must to unselect this option to work with Tolerancing Analysis of Deformable Assembly.

¥ By default, this option is not selected.
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Displaying the Tolerancing Analysis of Deformable
Assembly's Applicative Data

- Digitsl Precess for Manulacti  Tres | Libraties | Compare Tool | GANTT Chat | MBOM | PERT Chart |PPRH{ ¢ & |

This page deals with the options concerning:
. The Hierarchy tree.

Hierarchy tree

Hierarchy tree
o Resource folders

o tems folder

[ Item folders [per relation type]
a Attributes

a Applicative Data

(] Dutput Product folder

d |Logical Activities

Please refer to Infrastructure user's guide to know more about the Digital Process for Manufacturing Tree options.

Attributes

You need to select this option to display the Tolerancing Analysis of Deformable Assembly's applicative data.

¥ By default, this option is not selected.
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Disabling the Computation Data Clearing

| e :
rl Analysiz & Simulation External Storage | Function Dizplay | General | Piost Processing |

This page deals with the options concerning:
The Computation Data Management on Save.

Computation Data Management on Save

Computation D ata b anagement on 5 ave

E& [] Automatic clearing of computation data

Please refer to Infrastructure user's guide to know more about the Analysis & Simulation External Storage options.

Automatic clearing of computation data

You must to unselect this option to keep the resulting computation of a tolerance analysis when you save the CATProcess
document.

® By default, this option is not selected.
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Reference Information

This section contains reference information about the Tolerance Analysis of Deformable Assembly workbench.



Tolerance Analysis of Deformable Assembly Version 5 Release 14 Page 225

Transparent Tolerance Analysis

: This reference describes how the Tolerance Analysis of Deformable Assembly workbench interprets
I the specifications and results generated with other CATIA and DELMIA workbenches.

Interpreting the Structural Behavior of Product Components
Interpreting Annotation Tolerances

Interpreting Datum Reference Frame
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Interpreting the Structural Behavior of Product
Components

To compute a tolerance analysis, a structural analysis representation is required for each product
I component.

7 . When a structural analysis representation does not exist or it is not associated with the product
component, a new structural analysis representation is automatically created and associated
with the product component. The creation and association is automatic (and there is no option).
This behavior is only available for CATPart documents.

You may generate the structural analysis representations only by using the Only pre-
processing option in the Compute dialog box. Modify them if necessary from the
representation created containing the part document in the Generative Structural Analysis

workbench.
Compute 7] |
I Orly pre-processing j

I D eterminizt j

[] Restitution For Yizualization

] Restitution Far &nnatations

@ 0k | @ Cancel

. When a structural analysis representation exists, you can associate it to its corresponding
component instance using the Manage representation contextual command. This command lets

you add the representation from a CATAnalysis document. See the Product Structure
documentation for more details.
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Interpreting Annotation Tolerances

: When a tolerance analysis is computed, the annotations located on:
! . components in the assembly are interpreted as input variations.

. assemblies are interpreted as output annotations.

This behavior is only available for V5 annotations associated with a datum reference frame and thin
parts.

The interpreting operation is automatic. You can define the options using the Tools -> Options
command. See Tolerancing page.

Semantic annotations such as defined by the 1ISO ASME/ANSI standards, are taken into account
only if applied to surfacic component.

=
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Interpreting Datum Reference Frames

Instead of using positioning systems, you can use Datum Reference Frame to define correlated
] deviations and distance point-point annotations.
In this case Datum Reference Frames may be assigned as item in a process activity and interpreted
as positioning system.
Note that Datum Reference Frames do not allow to perform release nor tightening.
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Tolerance Analysis Data Structure

: This reference will describe the tolerance analysis data structure. Data is contains in a text file.

I This file may contains the tolerance analysis assembly, tolerance analysis resources, the tolerance
analysis elements, the assembly process.
For more information, see Importing Tolerance Analysis Data.

The data structure is made of:

An introduction, File Header

The assembly definition, Tolerance Analysis Assembly
The resources definition, Tolerance Analysis Resources
The elements definition, Tolerance Analysis Elements
The assembly process, Assembly Process

A conclusion, File Footer

The four main parts may be combined as in the following examples:

Tolerance Analysis Assembly only.
Tolerance Analysis Assembly + Tolerance Analysis Resources
Tolerance Analysis Assembly + Tolerance Analysis Resources+ Tolerance Analysis Elements

Tolerance Analysis Assembly + Tolerance Analysis Resources+ Tolerance Analysis Elements +
Assembly Process
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File Header

- The file header data structure defines settings for data reading.
I This part of data structure is mandatory.

Each part or subpart is included between a start tag <xxx> and a end tag <Endxxx>. These tags
= are mandatory.

<TaaDat a>

Version: 5700

Mode: English

Model Pat h: Absol ut e
DefineDirections: No
LengthUnit: MII1inmeter
ForceUnit: New on

<TaaData>

Start tag of data structure. See File Footer.

Version: xXyzz

Defines the application data structure version, where:
. X is the version number.

. vy the release number.

. zz the service pack number.

Mode: English or French

Defines the decimal separator for real number in this file:
. A point "." for English.

. Acoma","” for French.

ModelPath: Absolute or Relative

Defines the path taken into account to read a component, see Path:
. Absolute sets the component full path.

. Relative sets the component path from the data file folder.

LengthUnit: Millimeter
Defines the data length unit, Millimeter only.
ForceUnit: Newton

Defines the data force unit, Newton only.



Tolerance Analysis of Deformable Assembly Version 5 Release 14 Page 231

Tolerance Analysis Assembly

- The tolerance analysis assembly data structure defines the assembly's structure. Assembly
I components are CATPart, CATAnalysis or model.
This part of data structure is mandatory.

Each part or subpart is included between a start tag <xxx> and a end tag <Endxxx>. These tags
= are mandatory.

<Pr oduct s>
Number: 2

<Products>
Start tag of tolerance analysis assembly.
Number: 2

Defines the number of components.

Nanme: CurvedPl ate
Par ent: Root Pr oduct
| nst ance: No

Pat h:
E: \ ww\ awsDocV5R6\ TaaEngl i sh\t aaug. doc\ src\ sanpl es\ Cur vedPI at e. node
Symmetry: No

Posi ti oni ng:
1. 000000 0. 000000 0.000000 0.000000 1.000000 0.000000 0O.000000 0.000000
1. 000000 0. 000000 0.000000 0.000000

Name: ComponentName

Defines the component name.

Parent: ParentName

Defines the parent component of the component.
Instance: No

Defines if the component is an instance of component or not, No only.



Tolerance Analysis of Deformable Assembly Version 5 Release 14 Page 232

Path: PathName

Defines the component path according to the ModelPath option.
Symmetry: No

Defines if the component is duplicate by symmetry or not, No only.
Positioning: PositioningMatrix

Defines the positioning matrix of the component, the three first columns contain the rotation
components and the last column the translation components.

<EndPr oduct s>

<EndProducts>

End tag of tolerance analysis assembly.
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Tolerance Analysis Resources

- The tolerance analysis resources data structure defines the resource’s structure.
I This part of data structure is optional.

Each part or subpart is included between a start tag <xxx> and an end tag <Endxxx>. These tags
= are mandatory.

<Resour ces>
Nunber: 1

<Resources=>
Start tag of tolerance analysis resources.
Number: 1

Defines the number of resources.

Nane: TasResources

Par ent: Root Resource

| nst ance: No

NoV4Model

Symretry: No

Posi ti oni ng:

1. 000000 0. 000000 0. 000000 0. 000000 1.000000 0O.000000 0.000000 0.000000
1. 000000 0. 000000 0. 000000 0. 000000

Name: ResourceName

Defines the resource name.

Parent: ParentName

Defines the parent resource of the resource.

Instance: No

Defines if the resource is an instance of resource or not, No only.
NoV4Model

Defines the resource as no CATIA V4 model reference.
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Defines if the resource is duplicated by symmetry or not, No only.

Defines the positioning matrix of the resource.

End tag of tolerance analysis resources.
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Tolerance Analysis Elements

- The tolerance analysis elements data structure defines the element's structure.
I This part of data structure is optional.

Each part or subpart is included between a start tag <xxx= and an end tag <Endxxx>. These tags
= are mandatory.

The elements are:
. Supports
. Joints
. Positioning Systems
. Fastenings
. Contacts
. Annotations

. Annotation Bags

Supports

<Support s>
Nunmber: 12

<Supports=>
Start tag of tolerance analysis support elements.
Number: 12

Defines the number of supports.
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Nanme: Support.1

Resour ce: TasResources

Nunmber O Poi nts: 1

Stiffness: R gid

Poi nt Nane: SUP1

Coor di nates: 0. 000000 0. 000000 0. 000000

Nanme: Support. 2

Resour ce: TasResources

Nunmber O Poi nts: 2

Stiffness: Flexible

Poi nt Nane: SUP2

Coor di nat es: 500. 000000 0. 000000 0. 000000
Poi nt Nane: SUP3

Coor di nat es: 500. 000000 -50. 000000 0.000000
StiffnessesKind: El enent

Stiffnesses: 1000. 000000 10000000000. 000000 300. 000000 10000000000. 000000
Zdirection: 0.000000 0.000000 1.000000

Name: SupportName

Defines the support name.

Resource: ResourceName

Retrieves the resource associated with the support from its name.
NumberOfPoints: 1

Defines the number of points defining the support.

Stiffness: Rigid or Flexible

Defines the support stiffness.

PointName: SUP1

Defines the point name where to create the support.
Coordinates: 0.000000 0.000000 0.000000

Defines the point coordinates where to create the support.
[StiffnessesKind: Element or Rectangular or Circular ] optional
Defines the beam section between two points of the support.

[Stiffnesses: 1000.000000 10000000000.000000 300.000000 10000000000.000000]
optional

Defines the beam stiffness between two points of the support.
Use only with Flexible option in Stiffness and Element option in StiffnessesKind.
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[Young Module: .216e6] optional

Defines the beam section Young module.
Use only with Flexible option in Stiffness and Circular or Rectangular option in StiffnessesKind.

[Poisson Coefficient: 0.3] optional

Defines the beam section Poisson coefficient.
Use only with Flexible option in Stiffness and Circular or Rectangular option in StiffnessesKind.

[Base, Height: 3.000000 2.000000] optional

Defines the beam rectangular section base and height.
Use only with Flexible option in Stiffness and Rectangular option in StiffnessesKind.

[Radius: 2.000000] optional

Defines the beam circular section radius.
Use only with Flexible option in Stiffness and Circular option in StiffnessesKind.

[Zdirection: 0.000000 0.000000 1.000000 or NoZdirection] optional

Defines the Z direction for the beam profile between two points of the support if this profile is not
circular,

no Z direction is needed when the profile is circular.

Use only with Flexible option in Stiffness and Element or Rectangular option in StiffnessesKind.

<EndSupport s>

<EndSupports>

End tag of tolerance analysis support elements.

Joints

<Joi nt s>
Nunber: 12

<Joints>

Start tag of tolerance analysis joint elements.
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Number: 12

Defines the number of joints.

Name: Joint.1

Type: Spheri cal

Bet ween: CurvedPl at e TasResour ces
Poi nt Nane: ST1

Coor di nates: 0. 000000 0. 000000 0.000000
Xdi rection: 1.000000 0.000000 0.000000
Zdirection: 0.000000 -0.992710 0.120527

Name: JointName
Defines the joint name.
Type: TypeName

Defines the joint type name:

. Point for point joint.

. AnnularLinear for annular-linear joint.

. EdgeSlider for edge Slider joint.

. Planar for planar joint.

. Spherical for spherical joint.

. SphericalWithPin for spherical with pin joint.
. Cylindrical for cylindrical joint.

. Screw for screw joint.

. Revolute for revolute joint.

. Prismatic for prismatic joint.

. Rigid for rigid joint.

Between: ReferenceNamel ReferenceName2

Retrieves the two references associated with the joint from their names.
The references must be two components or a component and a resource or a component and a
support.

[PointName: ST1] optional

Defines the point name where to create the joint.
Do not use when a support is used as reference.

[Coordinates: 0.000000 0.000000 0.000000] optional
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Defines the point coordinates where to create the joint.
Do not use when a support is used as reference.

Xdirection: 1.000000 0.000000 0.000000
Defines the X direction for the joint.
[Zdirection: 0.000000 -0.992710 0.120527] optional

Defines the Z direction for the joint.
Use only with joint type different from Point option in Type.

<EndJoi nt s>

<EndJoints>

End tag of tolerance analysis joint elements.

Positioning Systems

<Posi ti oni ngSyst ens>
Nunmber: 4

<PositioningSystems=>
Start tag of tolerance analysis positioning system elements.
Number: 4

Defines the number of positioning systems.
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Nane: PositionSysl
Nunmber Of Joi nts: 6
Joi nt Nane: Joint.1
Tightening: O
Joi nt Nanme: Joint.2
Tightening: O
Joi nt Nanme: Joint.3
Tightening: O
Joi nt Nanme: Joint.4
Tightening: O
Joi nt Nane: Joint.5
Tightening: O
Joi nt Nane: Joint.6
Tightening: O

Name: PositioningSystemName

Defines the positioning system name.

NumberOfJoints: 6

Defines the number of joints defining the positioning system.
JointName: JointName

Retrieves the joint associated with the positioning system from its name.
Tightening: O either Release: 2

For example, according to the table below to tighten or release the three rotations Rx, Ry and Rz,
add up the value associated with them: 8+16+32 = 56 to define the tightening or release value.
Note: Tightening: O means no tightened neither released translation or rotation, and Release: O
does not exist.

Tx | Ty | Tz | Rx | Ry | Rz

11248 |16 |32

<EndPosi ti oni ngSyst ens>

<EndPositioningSystems>

End tag of tolerance analysis positioning system elements.
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Fastenings

<Fast eni ngs>
Nunber: 4
Defi neDirecti ons: Yes

<Fastenings>

Start tag of tolerance analysis fastening elements.

Number: 4

Defines the number of fastenings.

DefineDirections: Yes or No

Allows the deviation directions to be different from node normal directions:

. Yes to define new directions.

. No to use node normal directions.

Nanme: Spot Wl di ng. 1

Type: Spot Wl di ng

D ameter: 5.000000

Bet ween: CurvedPl ate Pl ate

Poi nt Name: SWL

Coor di nates: 0.000000 875. 000000 500. 000000

Name: FasteningName
Defines the fastening name.
Type: FasteningType

Defines the fastening type:
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. SpotWelding for spot welding.
. Riveting for riveting.

. Bolting for bolting.

. SpotGluing for spot gluing.

Diameter: 5.000000
Defines the fastening diameter.
Between: ReferenceNamel ReferenceName?2

Retrieves the two references associated with the fastening from their names.
The references must be two components.

PointName: PointName

Defines the point name of the fastening.

Coordinates: 0.000000 875.000000 500.000000
Defines the point coordinates of the fastening.
[Direction: 0.000000 0.000000 1.000000] optional

Defines the fastening direction.
Use only with Yes option in DefineDirections.

<EndFast eni ngs>

<EndFastenings=>

End tag of tolerance analysis fastening elements.

Contacts

<Cont act s>
Number: 1
Defi neDi recti ons: Yes

<Contacts>
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Start tag of tolerance analysis contact elements.
Number: 2

Defines the number of contacts.
DefineDirections: Yes or No

Allows the deviation directions to be different from node normal directions:

Yes to define new directions.

No to use node normal directions.

Nane: Contact.1

Nunber O Poi nts: 8

Bet ween: CurvedPl ate Pl ate

Poi nt Nanme: Cont 61

Coor di nat es: 0. 000000 750. 000000 500. 000000

Poi nt Nanme: Cont 63

Coor di nat es: 250. 000000 750. 000000 500. 000000
Poi nt Nanme: Cont 65

Coor di nat es: 500. 000000 750. 000000 500. 000000
Poi nt Nanme: Cont 68

Coordi nates: 125. 000000 875. 000000 500. 000000
Poi nt Nanme: Cont 70

Coor di nates: 375. 000000 875. 000000 500. 000000
Poi nt Nanme: Cont 72

Coor di nates: 0. 000000 1000. 000000 500. 000000
Poi nt Nanme: Cont 75

Coor di nat es: 250. 000000 1000. 000000 500. 000000
Poi nt Name: Cont 76

Coor di nat es: 500. 000000 1000. 000000 500. 000000

Name: ContactName

Defines the contact name.

NumberOfPoints: 8

Defines the number of contact points.

Between: ReferenceNamel ReferenceName?2

Retrieves the two references associated with the contact from their name.
The references must be two components.

PointName: PointName
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Defines a point name of the contact.

Coordinates: 0.000000 750.000000 500.000000
Defines a point coordinates of the contact.

[Direction: 0.000000 0.000000 1.000000] optional

Defines the contact direction.
Use only with Yes option in DefineDirections.

<EndCont act s>

<EndContacts>

End tag of tolerance analysis contact elements.

Annotations

<Annot ati ons>
Nunber: 3
Defi neDi recti ons: No

<Annotations=>

Defines the number of annotation sets.

Number: 3

Defines the number of annotation sets.

DefineDirections: Yes or No

Allows the deviation directions to be different from node normal directions:

. Yes to define new directions.

. No to use node normal directions.
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Name: TPSSet 1

Pr oduct Nane: CurvedPl at e
Nunber Of Tol eranceTypes: 1

Tol eranceType: Devi ation

Nunmber O Tol erances: 7

Posi tioni ngSystem PositionSys3

Law. Norma

Tol eranceNanme: Dev. 1

Poi nt Narme: *PT4

Coor di nates: 0. 000000 500. 000000 500. 000000
Tol eranceNanme: Dev. 2

Poi nt Nane: *PT5

Coor di nat es: 250. 000000 500. 000000 500. 000000
Tol eranceNanme: Dev. 3

Poi nt Nane: *PT6

Coor di nat es: 500. 000000 500. 000000 500. 000000
Tol eranceNane: Dev. 4

Poi nt Nane: *PT7

Coor di nates: 0. 000000 875. 000000 500. 000000
Tol eranceNanme: Dev.5

Poi nt Nane: *PT8

Coor di nat es: 250. 000000 875. 000000 500. 000000
Tol eranceNanme: Dev. 6

Poi nt Nane: *PT9

Coor di nat es: 500. 000000 875. 000000 500. 000000
Tol eranceNanme: Dev. 7

Poi nt Nanme: *PT80

Coor di nat es: 250. 000000 0. 000000 0. 000000

Name: AnnotationName

Defines the annotation set name.

ProductName: ComponentName

Retrieves the component associated with the annotation set from its name.
NumberOfToleranceTypes: 1

Defines the number of tolerance type used, deviation and/or correlated deviation only and/or
distance between two points.

ToleranceType: Deviation or CorrelatedDeviation or DistancePtPt

Defines the tolerance type:
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. Deviation for deviation.
. CorrelatedDeviationfor correlated deviation.

. DistancePtPt for distance between two points.

NumberOfTolerances: 7

Defines the number of tolerance of the tolerance type.

PositioningSystem: PositioningSystemName

Retrieves the positioning system associated with the annotation type from its name.
Law: Normal or Uniform or Constant or Poisson or Pearson or Snedecor or Sample

Defines the statistic law associated with the tolerance type.
Use only Normal, Uniform, Constant, Poisson, Pearson and Snedecor laws with Deviation or
DistancePtPt option in ToleranceType.

Use only Sample law with CorrelatedDeviation option in ToleranceType

[SampleFile: No or PathFileName] optional

Defines the absolute path and filename containing the correlated deviation law or not.
Use only with CorrelatedDeviation option in ToleranceType.

[Mean: 1.] optional

Defines the means in Normal law.
Use only with Normal option in Law.

[Standard Deviation: 0.1] optional

Defines the standard deviation in Normal law.
Use only with Normal option in Law.

[MinValue: -1.] optional

Defines the minimal value in Uniform law.
Use only with Uniform option in Law.

[MaxValue: 1.] optional

Defines the maximal value in Uniform law.
Use only with Uniform option in Law.

[Constant: 1.] optional

Defines the constant value in Constant law.
Use only with Constant option in Law.

[Lambda: 5] optional

Defines the lambda value in Poisson law.
Use only with Poisson option in Law.

[Nu: 1.7 optional

Defines the nu value in Pearson law.
Use only with Pearson option in Law.
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[DOF_m: 4] optional

Defines the dof m value in Snedecor law.
Use only with Snedecor option in Law.

[DOF _n: 5] optional

Defines the dof n value in Snedecor law.
Use only with Snedecor option in Law.

ToleranceName: ToleranceName

Defines a tolerance name of the tolerance type.
PointName: PointName

Defines a point name of the tolerance type.
Coordinates: 0.000000 750.000000 500.000000
Defines a point coordinates of the tolerance type.
[Direction: 0.000000 0.000000 1.000000] optional

Defines the annotation direction.
Use only with Yes option in DefineDirections.

<EndAnnot at i ons>

<EndAnnotations>

End tag of tolerance analysis annotation set elements.

Annotation Bags

<Annot at i onBags>
Number: 2

<AnnotationBags=>
Start tag of tolerance analysis annotation bags.

Number: 2
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Defines the number of annotation bags.

Name: TPSBagl

Set Nane: TPSSet 3

Nunmber O Tol erances: 14

Dev.1 Dev.2 Dev.3 Dev.4 Dev.5 Dev.6 Dev.7 Dev.8 Dev.9 Dev. 10 Dev. 11
Dev. 12 Dev. 13 Dev. 14

Name: TPSBag2
Set Name: TPSSet 3
Number O Tol er ances: Al |

Name: AnnotationBagName

Defines the annotation bag name.

SetName: AnnotationName

Retrieves the annotation set associated with the annotation bag from its name.
NumberOfTolerances: 14 or All

Defines the number of tolerance of the annotation set:

. A number to define a subset of annotations contain in the annotation set.

. All to retrieve all annotations contain in the annotation set.

[ToleranceNamel ToleranceName2 ToleranceName3 ... ] optional

Retrieves the tolerances associated with the annotation bag from their names.
Use only with a numerical value option in NumberOfTolerance.

<EndAnnot at i onBags>

<EndAnnotationBags>

End tag of tolerance analysis annotation bag elements.
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Assembly Process

: The assembly process data structure defines the process's structure.
I This part of data structure is optional.

Each part or subpart is included between a start tag <xxx> and an end tag <Endxxx>. These
= tags are mandatory.

Assembly Process

<Assenbl yProcess>
Nunber: 5

<AssemblyProcess>
Start tag of assembly process.
Number: 5

Defines the number of assembly activities.

Nane: Activity.1

Activity: POSI TI ONI NG

Previ ousActivities: No

Posi tioni ngSystens: PositionSysl PositionSys2
Fast eni ngs: No

Tol er anci ngBag: TPSBagl

Name: ActivityName
Defines the activity name.
Activity: ActivityType

Defines the activity type:
POSTIONING for positioning activity.
FASTENING for fastening activity.

. RELEASE for release activity.
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PreviousActivities: Activityl Activity2 ... or No

Retrieves the previous activities before this one from their name:
. A list of activity names.

. No when there is no previous activity.

PositioningSystems: PositioningSystemNamel PositioningSystemName?2 ...
Retrieves the positioning system names associated with the activity.
Fastenings: FasteningNamel FasteningName2 or No

Retrieves the fastening names associated with the activity from their name:
. A list of fastening names when the activity type is FASTENING. See Activity.

. No when the activity type is not FASTENING. See Activity.

TolerancingBag

Retrieves the tolerancing bag associated with the activity from its name.

<EndAssenbl yPr ocess>

<EndAssemblyProcess=>

End tag of assembly process.
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File Footer

: The file footer data structure defines the end of data reading.
I This part of data structure is mandatory.

Each part or subpart is included between a start tag <xxx> and an end tag <Endxxx>. These
d tags are mandatory.

<EndTaaDat a>

<EndTaaData>

End tag of data structure. See File Header.
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Measurement Data

Measurement file data structure are contain in a text file. This file contains the measure
I specifications for an analysis geometric variations annotation.

<TaabDat a>

Versi on: 5700
Mode: Engli sh
LengthUnit: MIIinmeter

<TaaData>
Start tag of data structure.
Version: xyzz
Defines the application data structure version, where:
X is the version number.
y the release number.
zz the service pack number.
Mode: English or French
Defines the decimal separator for real number in this file:

A point "." for English.
A coma ","for French.
LengthUnit: Millimeter

Defines the data length unit, Millimeter only.

<Measur es>
Nunber O Vari abl es: 7
Number Of Measures: 10

<Measures=>

Start tag of measures.
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NumberOfVariables: 7

Defines the number of variables.
NumberOfMeasures: 10
Defines the number of measures.
0.20.10.10.10.10.10.1
0.10.10.1210.10.10.1210.1
0.10.10.1210.10.10.10.1
0.10.10.1210.10.10.1210.1

0.10.10.10.10.1210.10.1

A1-1-1-1-1-1-1

d-1-1-1-1-1-1

d-1-1-1-1-1-1

Sab =adl =oab ol =l =l ol

-1-1-1-1-1-1-.1

Matrix where rows represent measures and columns represent variables.

<EndPMeasur es>

<EndMeasures>

End tag of measures.

<EndTaaDat a>

<EndTaaData>

End tag of data structure.
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Statistic Laws

Statistic laws are used to characterize deviation annotations. interpret annotation tolerance in a
deviation annotation. These deviation annotations can be directly specified by the user or generated
from a annotation’s tolerance translation.

For a statistical analysis, an annotation tolerance is interpreted as random variable or
variate.

For a determinist analysis, the mean of the annotation tolerance is used as determinist
value.

Normal Law: describe the Normal probability law equations.
Uniform Law: describe the Uniform probability law equations.
Constant Law: describe the Constant probability law equations.
Pearson Law: describe the Pearson probability law equations.
Poisson Law: describe the Poisson probability law equations.

Snedecor Law: describe the Snedecor probability law equations.
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Normal Law

Page 255

.»  The Normal law is parameterized by a mean H (unit: millimeter) and a standard deviation ¥ (unit:
4 millimeter). Another name for the Normal law is Gaussian law.

Laws Type | b ormal j
— Mormal Law

tean 1 o

standard Deviation |01 mm

Let's take z}i a random variable following the Normal law, then:

.X is distributed according to the following density of probability:

F{I]=]—E (x ,u'}:ficrl

o2
With mean:

E(X)=u
With variance:
r 2
VariX)=c
With standard deviation:

SD(X)=c
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Uniform Law

The Uniform law is parameterized by a lower limit & (unit: millimeter) and a upper limit h (unit:
millimeter). Another name for the Uniform law is Rectangular law.

Lawve TYPe || piform j

— Uniform Law
Lowwer Limit -1 mm

pper Limit (1 mm

Let's take ‘X a random variable following the Uniform law, then:
.X is distributed according to the following density of probability, where:

|
h—a

fora<x<bh
P(x) =1

0 forx<a,x=>b

With mean:

E(X)=M

2
With variance:
(b—a)’

Var(X) = =

With standard deviation:
(b—a)

243

SD(X) =
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Constant Law

The Constant law is parameterized by a constant £ (unit: millimeter).

Law Type I Conztant j
— Constant Law

Congtant 1

Let's take z}i a random variable following the Constant law, then:

.)i is always equals to the constant:

X=c

With mean:
E(X)=¢

With variance:
Var(X') =10

With standard deviation:

SD(X)=0

Page 257
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Pearson Law

- The Pearson law is parameterized by ¥ (no unit). Another name for the Pearson law is Chi-squared
{ law.
If V¥ random variables ¥ {.r =1 p) follows the Normal law with mean 0 and variance 1, then:
" A== 32

'
7=
=l

Law Type I Pearsan j
— Pearzon Law
Nu|‘|
2
Let's take I a random variable following the Pearson law, then:
g

i

I is distributed according to the following density of probability, where:
¥V 2-1 E_-E
P(x)= 7
¥yn 2
[(%)2
And where r{.l'] is a Gamma function.
With mean:
2
E(y")=v
With variance:
Var( %) =2
‘ar( y=)=2v

With standard deviation:

SD(z*)=+2v
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Poisson Law

The Poisson law is parameterized by 1 (unit: millimeter).

Law Type I Faizzon j
— Poiszon Law

m {1 rm

Let's take z}i a random variable following the Poisson law, then:

.X is distributed according to the following density of probability, where:

P(x)y="_¢g™"
x!

With mean:
E(X)=m

With variance:
Var(X)=m

With standard deviation:

SD(X)=~/m

Page 259
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Snedecor Law

The Snedecor law is parameterized by two non-dimensional numbers ! and H.

Law Tvpe |5 hedecar j

— Srnedecaor Law
Drof 1
Diof 1 |/

Let's take F a random variable following the Snedecor law of parameters 1 and H, then F can

be expressed in terms of two random variables zjl , } following Pearson law respectively of
parameter 1, 1 as:

X' m
Y'n

F=

F is distributed according to the following density of probability, where:

e v

r()r(z)+ mxf 3
With mean:

__n
E{F}_[H—Z)

P(x) =

With variance:

2
SD(F)= |-2" ‘:”*'2”‘2}
min=2)"(n-4)
With standard deviation:
2.??2{.?}.! +n—2)
m(n-2)(n-4)

Var (F) =
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Interface Description

This reference details Tolerance Analysis of Deformable Assembly interface.

Image Edition Dialog Box

Advanced Edition for Images and Local Sensors
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Image Edition

|
{T} This task describes the Image Edition dialog box.

The names of the images depend on:

1. physical type (for example: Displacement)
2. visualization type (for example: Symbol or Text)
3. criterion (for example: Norm or Vector component)

':D:' You will find in the following table the available tabs and buttons in the Image Edition dialog box.

Mono-occurrence solutions||Multi-occurrence solutions
Mesh Mesh
Deformed Mesh image Selections Selections
Mesh Visualization image Preview Occurrences
Preview
Visu Visu
Selections Selections
Other images More Occurrences
Preview More
Preview

Mesh Tab ity
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Image Edition 2] %]

Mesh | Selections

o ©On deformed mesh

[ ] Display free nodes
[ Display nodes of elements

[ ] Display small elements

Shrink, Coefficient

W Cancel I Preview I

. On deformed mesh: lets you visualize results in deformed mode.

0
lld 5 - - - - - -
~— In the case of Dynamic Response Analysis Case (Harmonic or Transient) with restraint

excitation, you can specify if you want to visualize the image in an absolute axis (Absolute

option) or in a relative axis (Relative option).

o ©On deformed mesh | Absaluke j

o Absolute: lets you visualize both the displacement and the elastic deformation of the
part.

o Relative: lets you visualize only the elastic deformation of the part.

. Display free nodes: lets you display free nodes (nodes that are referenced by any element).
. Display nodes of elements: lets you visualize nodes of elements.
. Display small elements: lets you choose to display or not the very small elements.

. Shrink Coefficient: lets you shrink the element visualization.

Visu Tab 4
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Image Edition 2] x]

Wisu | Selections

a on deformed mesh
Tvpe

Discontinuous iso
Texk
Swmbiol

Criteria

GEtiDns. " I

More == I

W Cancel I Freview I

. On deformed mesh: lets you visualize the deformation.

FLRT
~ In the case of Dynamic Response Analysis Case (Harmonic or Transient) with restraint

excitation, you can specify if you want to visualize the image in an absolute axis (Absolute

option) or in a relative axis (Relative option).

o ©On deformed mesh | Absaluke j

o Absolute: lets you visualize both the displacement and the elastic deformation of the
part.

o Relative: lets you visualize only the elastic deformation of the part.

. Type: provides a list with visualization types (how).
The list of visualization types depends on the selected image.
o Average iso: lets you visualize isolines at nodes.

I = This visualization type uses the Material Rendering capabilities.

o Discontinuous iso: lets you visualize isolines at nodes of element.

I ' This visualization type uses the Material Rendering capabilities.

o Fringe: lets you color an element, a face of element or an edge of element according to the
scalar value defined for this entity.
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o Text: lets you visualize results using text.

o Symbol: lets you visualize results using symbol.
The available symbols depend on the values to be displayed.

. Criteria: provides a list of visualization criteria.
The list of visualization criteria depends on the physical type of the selected image and the selected

Type.
. Options...: lets you define visualization options.

Iest Only available if you installed the ELFINI Structural Analysis product.

The dialog box that appears depends on the Type option you previously selected.

For more details about this button, please click here.

l=s1 Options. .. button

Here you will find the available visualization options you obtain using the Options... button:

if you selected the Discontinuous iso, Average iso or Fringe type, the Visualization Options
dialog box appears as shown bellow:

Yisualization Optio 2] %]

Shrink coefficient:

[ ] Display elements without value

[ Display small elements

i Cancel I

o Shrink Coefficient: lets you shrink the element visualization

o Display elements without value: lets you display elements with or without value

o Display small elements: lets you choose to display or not the very small elements

.&. This option is only available if you selected the Fringe type.

if you selected the Symbol type, the Visualization Options dialog box appears as shown bellow:
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Page 266
Yisualization Dptions ed
— Tvpe
Representation |- e j
— Calar

(imposed | [ -~ |

mﬁize

inirnum length:

—— [

Maximum length:

Tl = 10738

o Variable

d Foom sensikive

- @ OK I ﬂCanceIl

o Type:

Representation: lets you choose between the symbol representation types. The number of
the available representations depends on the visualization Type and Criteria

o Color:

« Imposed: enables the color to be fixed.
If this option is selected, you can use the Color Chooser.

o Size:

Minimum length: lets you define the minimum symbol length.

Maximum length: lets you define the maximum symbol length.

Variable: enables the variability of the symbols in function of the value.

Zoom sensitive: enables the length of the symbols to be zoom sensitive.

if you selected the Text type, the Visualization Options dialog box appears as shown bellow:

Zalar

[ Imposed | [ j

- ¥ Cancel I

o Color:

« Imposed: enables the color to be fixed.
If this option is selected, you can use the Color Chooser.
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Selections Tab 4

Image Edition : ilil

Wisu | Selections |

fvvailable Groups

Clamp, 1
Pressure. 1

T|lx|=|%
Activated Groups

More == I

W Cancel I Preview I

The Selections tab lets you limit the image visualization to a list of entities.

. Available Groups: gives you the list of the available entities.

The available entities could be:

o mesh parts (under the Nodes & Elements set in the specification tree)

o pre-processing specifications (under the Restraints, Loads and Masses sets in the specification
tree)

o user groups (under the Groups set in the specification tree)

? You can filter the list of the available entities using the Filter groups... contextual menu.

For more details, please click here.

¥

. —J button: lets you activate the visualization of all the available entities contained in the Available
Groups frame.

-

. button: lets you activate the visualization of entities selected in the Available Groups frame.

a~

button: lets you deactivate the visualization of entities selected in the Activated Groups
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frame.

. ﬂ button: lets you lets you deactivate the visualization of all the selected entities contained in the
Activated Groups frame.

. Activated Groups: shows you the list of the entities you have activated the visualization.

{;} . Multi-selection is available.
In this case, the resultant selection is the union of the selected entities.

. You can double-click an entity to activate or deactivate the entity visualization.
. You can select entities directly in the specification tree or in the viewer.
. Minimum value and the maximum value of the color palette depend on the selected entities.

. If the Activated Groups field is empty, all the entities listed in the Available Groups field
will be visualized.

i

= In case of pre-processing specifications, the type of entities contained in a selection may be
different from a specification to another.
For example:

. a Clamp symbolizes a list of nodes
. alLineic Force symbolizes a list of edges

. a Pressure symbolizes a list of faces

O Filtering Groups

a. Right-click in the Available Groups frame and select the Filter Groups... contextual menu as

shown bellow:

Avvailable Groups

Clamp, 1
Pressure. 1

The Filter Groups dialog box appears.
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[ User groups

[ 11D mesh parts

[ ] 2D mesh parts

[ ] 30 mesh parts

[] Connection mesh parts

o Specification groups

& Cancel I

o User groups: lets you activate all the groups under the Groups set in the specification tree.

o 1D mesh parts: lets you activate all the 1D mesh parts under the Nodes and Elements
set in the specification tree.

o 2D mesh parts: lets you activate all the 2D mesh parts under the Nodes and Elements
set in the specification tree.

o 3D mesh parts: lets you activate all the 3D mesh parts under the Nodes and Elements
set in the specification tree.

o Connection mesh parts: lets you activate all the connection mesh parts under the Nodes
and Elements set in the specification tree.

o Specification groups: lets you activate all the entity under the Restraints, Loads and
Masses sets in the specification tree.

b. Set the desired options.

c. Click OK in the Filter Groups dialog box.

For example, with the following analysis specification tree:
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E Analysis Manager

=

*‘1&?5;3 Links Manager. 1

== Finite Element Model, 1
Lo Maodes and Elements

fj O_TREE Tetrahedron Mesh.1 : Partl
"% Properties. 1

ﬁﬂ 30 Property. 1
T‘B Makerials, 1
L Groups. 1
-EF: Line Group. 1
-Ef";_- Surface Group.1
== o 2Lolic Cose
¥ i=lRestraints, 1
2}- Clamp.1
F- _a] Loads, 1
@ Pressure. 1

r*ﬁ_ﬁ% Skatic Case Solution, 1
& Yon Mises Stress (nodal values), 1

""ﬁ] Sensors, 1

if you activate the User groups and the Specification groups options, the Available Groups

frame is updated as shown bellow:

Avvailable Groups

Clamp.1

Line Group.1
Pressure. 1
Surface Group, 1

if you activate the 3D mesh parts and the Specification groups options, the Available Groups

frame is updated as shown bellow:

Avvailable Groups

Clamp.1
OCTREE Tetrahedron Mesh.1 : Partl
Pressure, 1
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Occurrences Tab ity

.fi-, The Occurrences tab is available in the Image Edition dialog box only for multi-occurrence solutions.

This tab gives you the list of modes with the associated:

frequencies (Hz) for a Frequency Case and a Harmonic Dynamic Response Case

Image Edition 21 x|

Wisu | Selections | DCCUrrences |

28,5809
=3,3653
125,566
147,567
215,817
240,625
283,396
295,151
415.06

1] 426,643

[ R R B Iy P OO WA R RN —

Mu:ure:=~:=—|
@ Ok I - Caru:ell Freview I

-

. Buckling factor for a Buckling Case
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Image Edition 21X

Wisu | Selections | CICCUrFEnCes |

Murnber af maodes | Buckling Factar

- -
T

-44307 .3
-75367.4
§3435,9
8053, 9
-39220,5
-39594,5
A1446.6
-A5705,3
1] -99776.6

L I xR N I g NP O T I N I 1—

Mu:ure‘;:-::-I
@ 0K I = Cancell Preview I

. Time (s) for a Transient Dynamic Response Case

Image Edition

13 Eul
14 £ 5 ll
Mare:= = I

W Cancel I Preview I
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You can then activate separately each mode of the multi-occurrence solution.

Kol 1+
= More and Less Buttons
Image Edition ilil

Wisu | Selections | i
[ ] on defarmed mesh Position: Center of element (From salver) j
Types Value bype:  |pag) j
Symbal Complex park: j

Text = .
4 Do not combine

Crtor —Filkers
b Shiowy Filkers Far: |3D ElErEae j
Ais system: |GI|:|I:|aI {Cartesian) I
Companent: | ) j
DIEI:iDns... I L j
@ Lamina: O Fly id: |1

< =less I
@ Ok l W Cancel I Frewvie I
-
For more details on Values and Filters options, please click here.
'I:c:j'l'

* Preview button 3
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By default, the visualization process is launched after each modification in the Image Edition dialog box.

The Preview button allows you to launch the visualization process after performing all the needed

changes in the Image Edition dialog box.

“*" The Preview button is available only if you deactivate the Automatic preview mode option in
the Options dialog box (Tools -= Options... menu).
For more details, please refer to the Customizing - Post Processing section of the Generative

Structural Analysis User's Guide.
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Advanced Edition for Images and Local Sensors

£l
T-.T.T This task describes the advanced edition of the values that are taken into account for the

visualization (advanced edition of images) or for the local sensors.

—Values
Position: Node
value type:  |noq)

Complex part:

4 Do not combine

—Filters

Show filkers For: IN::u:Ies of 30 Elements

Axis system: | Global (Cartesian)

[ ] Display locally
Cormponent: | )

Laver:

@ Lamina: |1 =y id:

:Iulﬂ Lokl kil

. Values:
o Position

o Value type

o Complex part

o Do not combine
. Filters:

o Show filters for

o AXis system

o Display locally

o Component

o Layer

o Lamina

5 Plyid
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1+
Values
I*'-.-'alues
Pasitian: Made -
Yalue bvpe:  |peg)l -
|Complex part: —
Do mok combine
. Position: the position depends on the selected Type and Criteria option in the Visu tab.
Position: Made j
Yalue kvpe:
Mode of element (from solver)
Complex part:|Center of element
Gauss poink of element (From solwer)
Node Linked to the mesh nodes.
For each node, there is only one value.
Node of element For each node, there is as many values as elements linked to this
node.
Center of element For each element center, there is only one value.
Edge of element For each edge element, there is only one value.
Face of element For each face element, there is only one value.
Element For each element, there is only one value.

Gauss point of element The position of the Gauss points depend on the type of element.
For more details, please refer to the Finite Element Reference

Manual.

"(from solver)" indicates that the position is provided by the solver.

To know more about the authorized position according to a selected Visu Type, please refer to
the Frequently Asked Section - Post-Processing and Visualization section of the Generative
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Structural Analysis User's Guide.

. Value type: corresponds to the type of the value (integer, real, double precision, complex,
complex with double precision).

. Complex part: the complex part is available when the selected Value Type is complex and
complex with double precision.

. Do not combine:

o if this option is not activated, combined values will be displayed whenever available. The
desired resulting force will be displayed.

o if this option is activated, each specification (force, restraints and so forth) can be displayed
separately. You will use the Value set list box to choose the desired value set.

For example, if three forces were applied on a single surface, three values will be available in
the Value set combo box. You can then select the desired Value set.

Filters

— Filters

Show filters for: IN::u:Ies of 30 Elements

Axis system: | Global (Carkesian)

[ ] Display locally
Cormponent: | )

Laver:

@ Lamina; |1 = Oy id:

IT||¢|1 L 1

. Show filters for: lets you select the entity type on which you will change the Axis System,
Component, Layer, Lamina and Ply id options.

£3) The Show filters for option does not modify the feature you are editing.

The following options are available:

o Nodes of 1D elements, Nodes of 2D elements or Nodes of 3D elements for a Node
position type.

o 1D elements, 2D elements or 3D elements for an Element position type.

. Axis System: lets you select the current axis system to be used.
For this, click the ... button.
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A
— o The Axis system functionality is only available if you installed the ELFINI

Structural Analysis (EST) product.

o The ... button is only available if you have selected Vector, Tensor, Vector

component or Tensor component as Criteria option.

o Global: lets you select the main axis system.

Image Axis System 7 x|
Properkies
Marne : IDeFault
TvPe ¢ | Global |
Coordinate System : |- srhesian j

o User: lets you select an axis system feature (created in the Part Design workbench or the
Generative Shape Design workbench).

Image Axis System 7| x|

—Properties

Mame : | Mo axis system selected

Type : |- -
Coordinate System ! |- artesian -
— Definition
Origin s x =0 ={0 z=|0
®hxis 1w =0 0 z=|0
Y hxis cx=10 0 z=|0
Z hxis ix =0 ={0 z=|0

@ 0K I & Cancel l

o Manual: lets you specify an axis system by defining the origin coordinates and the different
directions.
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Image AxXis S5y¥ystem

—Properkies

Mame : | Manual Defined

Tepe: il
Coordinate System ! | -artasian -
— Definikion
Origin s x =|0 ={0 z=|0
®Axis 1 =|0 =0 z=|0
Y oAxis tx=|0 =0 z=|0
Z Axis 1 =|0 =0 z=|0

Page 279

o Local: lets you select an axis system that is locally defined (related to a finite element).

Image AxXis 5y¥stem

Properties
Mame @ | Local defaulk axis system
Type : | dii
Coordinate System |- oiesiap -
@ OK W Cancel l

. Display locally: lets you visualize the axis on each entity.

TN

o if you installed the ELFINI Structural Analysis (EST) product.

The Display locally functionality is only available

o in the image edition context.
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o Display locally option deactivated with a Global axis system

o Display locally option activated with a Global axis system

. Component: lets you select the component to visualize.

Page 280
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o For example, if you select a Translational displacement symbol image, you will get the

following Component options:

« ALL: all the components
C1: components according to X in the current axis system
C2: components according to y in the current axis system
C3: components according to z in the current axis system

You can also have a combination of these components (for example, C1 & C2).

o For Stress principal tensors image:

« In the case of 3D elements:
C11: is the maximum principal stress
C22: is the middle principal stress
C33: is the minimum principal stress

You can also have a combination of these components (for example, C11 & C22).

« In the case of 2D elements:
C1: is the maximum principal stress

C2: is the minimum principal stress

. Layer: (only available in the case of 2D elements).
In a lamina, you can select the Upper, Middle or Lower layer from which the results will be
computed.

== If you installed the ELFINI Structural Analysis (EST) product, you can display both
the upper and lower layers according to local normal orientation using the Upper and

lower option.

. Lamina: (only available in the case of 2D elements with composite property).

¥ Lamina: |1 EC‘ Ply id: |1 "I

You can select the Lamina from which the results will be visualized.

. Ply id: (only available in the case of 2D elements with composite property).

() Lamina: | ! @ F"‘:-“":| I 1 3

You can select the Ply id from which the results will be visualized.

" '.-!"'.
gy
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A

active component

assembly

C

child component

compatible meshes

component

incompatible Meshes

L

leaf component

Glossary

#A) #C) #1) #L) *M *P) *R) #S)

A selected component currently being edited. This component is underlined in
the specification tree.

An entity composed of various components which have been positioned relative
to each other.

ity

One or more components originating from a single component. Compare
parent component.

Meshes assembly where mesh nodes of the different meshes are coincident.

A reference integrated in an assembly. A component possesses characteristics

related to how it is integrated in an assembly (for example, its relative location
in an assembly).

ity

Meshes assembly where mesh nodes of the different meshes are not
coincident.

The last component at the end of each branch of the specification tree.
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M

model A CATIA Version 4 model.

ity
parent component A component that is hierarchically just above one or more components.
Compare child component.
part Within the Assembly workbench, it is either a part of the Part Design
workbench, or a 3D entity whose geometry is contained in a model.
primary child One or more components originating from the first level under the active
Component Component.
product A 3D entity which contains several components.
4
reference A product or part with its own characteristics. Compare component.
ity

S

subassembly An assembly contained within another assembly.
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Index

#A) #C) *0) #1) #L) S #T) #

A

Activity

Already Done Fastening il

Fastening il

Positioning il

Release '[!

advanced edition for images and local sensors 'El'

analysis geometric variations i)
Annotation

analysis geometric variations il
annotation bag i)

correlated deviation '
deviation =/

distance between two points il

C

command
Already Done Fastening Activity & & &
Analysis Data & & &
Analysis Geometric Variations il i
Annotation Bag = ED

Annotations '/

Bolting = & ED
Compute = ED

Contact = (B ED
Contact Links =/ & (&
Correlated Annotations '

Correlated Deviation "El' 'El'
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correlated deviation ‘=

D

Creating Analysis Geometric Variations il
Deviation =/ &

Distance Between Two Points 0 ) (&)
Edit Images i i s
Export Data = ED
Fastening Activity = = E
Flexible Support & & &
Import Data il

Import Mesh il i

Item Assignment = ED

Link between activities =
Mechanical Joint ‘= (&

New Analysis = ED

Open PERT Chart = &
Positioning Activity i U s
Positioning System = &
Release Activity = E ED
Report bl

Rigid Support i s s
Riveting = = E

Spot Glueing = D

Spot Gluing =

Spot Welding = & ED
Unassign an item = &
visualization = &) &

deviation ‘=)

distance between two points il

Page 285
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Image Edition dialog box &
images

advanced edition 'L/

L

local sensors

advanced edition 'L/

S

Statistic Law
Constant 'El'
Normal &/

pearson T/

Poisson '/
Snedecor =
Uniform 'El'

sub-toolbar
Activities '/
Annotations T/
Computed Results il
Contacts '/

Fastening Elements il

Supports hid)

T

toolbar

Version 5 Release 14

Page 286

4
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Analysis hid)

Elements 'L

Process '/

Tools '
Tools Options - Tolerance Analysis of Deformable Assembly

Fastening =)

General &/

Tolerancing il

V

Visualization Mode

option bhid)
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