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Overview

Welcome to the DMU Kinematics User's Guide. This guide is intended for users who need to become
quickly familiar with the DMU Kinematics Version 5 product.

This overview provides the following information:

. DMU Kinematics Simulator in a Nutshell
. Before Reading this Guide

. Getting the Most out of This Guide

. Accessing Sample Documents

. Conventions Used in this Guide

DMU Kinematics Simulator in a
Nutshell

DMU Kinematics Simulator is an independent CAD product dedicated to simulating assembly motions.
It addresses the design review environment of digital mock-ups (DMU) and can handle a wide range
of products from consumer goods to very large automotive or aerospace projects as well as plants,
ships and heavy machinery.

DMU Kinematics Simulator is a dedicated DMU Navigator workbench and is available on both UNIX
and Windows environments.

Before Reading this Guide

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 read DMU
Navigator User's Guide

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

. Knowledge Advisor User's Guide
. DMU Fitting Simulator User's Guide
. DMU Space Analysis User's Guide
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Getting the Most out of this Guide

To get the most out of this guide, we suggest you start reading and performing the step-by-step
tutorial Getting Started. This tutorial will show you how to create mechanisms and joints from

scratch.

Once you have finished, you should move on to the next section: Basic Tasks dealing with the main

capabilities of DMU Kinematics product (mechanism and joints design, Kinematics simulations...) The
next section Advanced Tasks focuses on analysis and review. You might be interested in reading the

Interoperability section which can be accessed directly from the table of contents using the following

(el
icon . It may also be a good idea to take a look at the section describing the menus and
toolbars: Workbench Description

Accessing Sample Documents

To perform the scenarios, you will be using sample documents contained in the
online\kinug_*X2\samples folder

When samples belong to capabilities common to different products, those samples will be found in
the online\cfysa_X2\samples folder.

*Where X can be C for CATIA or E for ENOVIA.

For more information about this, refer to Accessing Sample Documents in the Infrastructure User's
Guide.

Conventions Used in this Guide

To learn more about the conventions used in this guide, refer to the Conventions section.
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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...
iy estimated time to accomplish a task
|
{T} a target of a task

the prerequisites

™ the start of the scenario

? a tip

ﬂ a warning

f information

Z basic concepts

== methodology

i reference information

f'ﬂ information regarding settings, customization, etc.
:;:;-':-‘ the end of a task
'::D:' functionalities that are new or enhanced with this Release.
E' allows you to switch back 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...



DMU Kinematics Simulator

P1

P2

P3

Version 5 Release 13

specific to the P1 configuration

specific to the P2 configuration

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...

@

A
¢l

L
L

F.
[

& iy EL gﬁjg (0 O O g, +

Text Conventions

Gives access to...

Site Map

Split View mode
What's New?
Overview

Getting Started

Basic Tasks

User Tasks or the Advanced Tasks
Workbench Description
Customizing

Reference
Methodology

Glossary

Index

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.
4+ 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...

Page7
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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)

m . Drag

Move

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

This section identifies what new or improved capabilities have been documented in the Version 5
Release 13 of DMU Kinematics Simulator User's Guide.

Enhanced Functionalities

All Commands

Working with ENOVIA LCA

Optimal PLM Usability for DMU Kinematics Simulator to ensure that data created in CATIA can
be correctly saved in ENOVIA V5

Sensors

Using sensors

In the Sensors dialog box, selecting a clash sensor activates automatically the clash detection
(is set to on)

Mechanism Analysis

Analyzing a mechanism

It is now possible to save the information of the Mechanism Analysis dialog box (in .xls, txt
and lotus 123 formats)

Managing Kinematics Data in Sub-products

Importing a mechanism and its dressup from a skeleton structure

It is now possible to import the dressup associated to a mechanism from a skeleton structure,
please also read More about importing mechanisms dressups and Importing a mechanism and
its dressup
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Getting Started

DMU Kinematics Simulator

Before getting into the detailed instructions for using DMU Kinematics Simulator Version 5, the
following tutorials aim at giving you a feel of what you can do with the product. It provides two step-

by-step scenarios showing you how to use key functionalities.
The main tasks described in this section are:

Designing a V5 Mechanism
Using V4 Kinematic Data
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Designing a V5 Mechanism

Entering the Workbench
Creating a Mechanism and Revolute Joints
Creating Cylindrical Joints
Defining a Command
Defining a Fixed Part
Simulating

i, These tasks should take about 20 minutes to complete.
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Entering the Workbench

Before starting this scenario, you should be familiar with the basic commands common to all workbenches. These are
= . described in the DMU Navigator User's Guide.

This first task will show you how to enter the DMU Kinematics Simulator workbench and select your models.

i 1. Select Digital Mockup -= DMU Kinematics from the Start menu.

The DMU Kinematics workbench is loaded and an empty document opens:

5
o

Stat File Edt  View lncet ook fnabze \Window Help
roduct]

..'a,:l_' hiC a8

s

| 4

§

|

o

P

L e »0 RePHE P EAHF €S Y B o

BWEPSIRUSEIEE RV GR" =9

Selmct an cbpect o & commard |

2. Select File -= Open from the menu bar.

3. Select the rods.CATProduct document from the samples folder.
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Lok jn: |Bsamples - ﬁl

@ PaintSurface_with_Jaoint CATProduct @ rodz+1jaint CAT
f@ PaintSurface_without_Jaint. CAT Product f@ rodz+2joints. CA
.. Ring CATPart E@ rods+3oints. CA
.. rod. CAT Part @ rods+d4aints. CA”

irods. CATProduct l@ rods+daints+or
E@ rods_with_joints. CAT Product E@ rods+djointz+cr
4] i i
File narme: Irn:u:ls. CATProduct Open
Files of type: I.fl.ll Filez [*.7] j Cancel

[T Open as read-only

[T Show Freview

4. Click Open to open the selected file.

The specification tree is displayed showing all the selected products.

5. Select the products in the tree, then select Edit->Representations->Design Mode. Then expand the tree to

show all the design components of the products.

2, | TH
?E Rod (Rod. 1)

==8yfiod (Rod, 2) )
=% [Rod =
&= xv plane —
£ vz plane

£ 2 plane

#-20% PartBody _ l
Ut

et Geometrical Set. 1
T Rod (Rod,3) \
&~y Rod (Rod. 4)

L.ﬁ.pplicatinns \ i )

:\.___,-—‘—'-'"-m...-'

I ' Use the Fit All In icon @ to position the model geometry on the screen.

sl

e
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Creating a Mechanism and Revolute Joints

1~ This task will show you how to create a mechanism and revolute joints.
—i—
Y|

Open the rods.CATProduct document.

ﬂ- 1. Select the product in the specification tree, then select Edit->Representations->Design Mode.

You can now expand the tree to show all the design components of the products.

%)
fgaad (Rod. 1)

== Fod (Rod.2) e )
=% IRod e
= v plane e
= ve plane

<= 2 plane
t—@ PartBody

PE

r Geometrical Set, 1
TF%RD::I (Rod.3) \
-1 Rod (Rod. 4) )
L.ﬁ.pplicatiuns \ iy

2. Click the Revolute Joint icon @ from the Kinematic Joints toolbar.

k‘,g--“""“"n_a

The Joint creation : Revolute dialog box is displayed:

Joint Creation : Revolute E E3
Mechanism [N ~ | ). becharism |
Joint name : | “

Current zelection ;
Line1: Line 2 :

Flane 1 Flare 2: @ Hull Oifzet (O Offset = IDmm E
Flate 3 : | Flare 4 : | : (! Centered

[ Angle diven

@ o0k | & Cancel|

3. Click New Mechanism. The Mechanism Creation dialog box is displayed:
you can now enter a name of your choice. Click Ok when done.

In our example, keep the default name Mechanism.1

Mechanizm Creation EE3

kecharizm name : W
@ 0K | @ Cancel |

Page 14
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Joint Creation : Revolute [ 7| x|
Mecharism : IMechanism.1 j| Mew Mechanizm l

Jaint name : |H evolute. 1

Current selection ;
Line1 : Line 2 :

Plane 1: Flane 2 @ Mull Offset O Dffset = |DmE
Flane 3 | Flane 4 : I () Centered
L] Angle driven
W OE

The Mechanism is identified in the specification tree.

+—23] Fiod

==Snplications

==ltechanizms

l—":ﬁf—
3

Now you need to select two lines and two planes

4. Select Line 1 in the geometry area. In our example select a cylinder as shown below.

The dialog box is automatically updated with your selection.

=" Zoom in if necessary using the View->=Zoom In Out command and drag (left mouse button) to zoom in

progressively.

Page 15
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4

i
/

Zurrent seleckion ;

Line 1 : ||:1.;..;|,4|.'5.;.|H,1 Line 2 : |

5. Select Line 2 in the geometry area. Select a second cylinder.

The dialog box current selection field is automatically updated.

_urrent selection :
Line 1 : |Rod.4/Solid. 1 Line 2 : |Rod,3/50lid. 1

6. Select the planes as shown below.

The Current selection field is automatically updated.

Page 16
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7. Click Ok to end the Revolute Joint creation.The Revolute Joint is created. S - %

The specification tree is updated.

h—AIppIicatiDns
s—techanisms
Lo bechanizm.l
Jaoints

|
#—& Revolute 1 (Pod.4Fod.3)

.~ Proceed in the same manner to create Revolute. 2, Revolute. 3

This is what you obtain:

C=
7

ln

f- You can also create a new mechanism selecting Insert-= New Mechanism... from the Menu bar.
The new mechanism is created and identified in the specification tree.

Toolz  Analyze  Window

Mew Joint L4

ég:. Eired Fart...

nrl

G
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Creating Cylindrical Joints

#I=+ This task will show you how to create cylindrical joints.
L

()

You created a mechanism and 3 revolute joints as shown in the previous task.

1. Click the Cylindrical Joint icon ﬁﬁ .

The Joint Creation: Cylindrical dialog box appears:

Joint Creation : Cylindrical

Mechanism : | tachanism, 1 j M e b echanizm j

Joink name : |Cylindrical 4

Current zelection
Line 1 :| LineE:|
[ ] Angle driven [ ] Length Diriven

@ ok | @ cancel]

2. Select Line 1 in the geometry area. In our example select a cylinder as shown below:
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The dialog box is automatically updated with your selection.

Line 1 ¢ |Rod.4)Sa0lid. 1

3. Select Line 2 in the geometry area. In our example select a cylinder as shown below:

Line £ :

Current seleckion

Page 19
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The dialog box is automatically updated with your selection.

_urrent selection |
Line 1 : Rod.4)5olid. 1 Line 2 : Rod.3)50lid. 1

4. Click OK to end the cylindrical joint creation.

The Cylindrical joint is created as well as the constraints.
The specification tree is updated.
You can define commands while creating cylindrical joints:

o Angle driven

”_.

I o Length driven

all you need to do is to check the required option.

Remember that you can at any time modify the command. For this, double-click the joint in the
specification tree and edit the settings in the displayed dialog box. For more details, please

refer to Editing joints.
A
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I ' You can either define a command after joint creation or during joint creation.

#I% In our example, you will define a command after joint creation.

1. Double-click Revolute. 3 in the specification tree.

i—.ﬂ.lnplic:atinns
==Mechanizms
o kM echanizm.1

==Jaintz

— Commands

—| A

et Fevolute.1 (Fod.3.Rod.1)
#=pf Fevolute. 2 [Fod.1,Rod.2)
el Revolute, 3 [Rod.2 Rod-d)
#—ﬂ Cylindrical 4 [Rod. 3R EE%J]

The Joint Edition dialog box is displayed.

Joint Edition : Hevolute_ 3

Jaint narne : |F| evolite, 3

Joint geametmy ;

Lime 12

Flane 1 : |Face

Line 2 :

e

Flane 2 :

Face

Joint Lim
|7 Lower Lirnit ; |-3EiEI|:|eg

Upper Lirat ; |3Ei[l-:|eg

=

w Ok

w Cancel

Page21l

2. Select the Angle Driven checkbox. The Angle driven option lets you assign the revolute

joint an angle type command.
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3. Click Ok to confirm your operation.

The command is identified in the specification tree.

li-ﬂlnplic:atinns
==Mechanizms
- kechanizm.

w=Jointz

' e Revolute.1 (Rod.3.Rod.1)

#=pdl Revolute.? [Fod. 1,Rod.2)
e Fevolute. 3 (Fod. 2. Rod.4)

#—fﬁ Cylindrical 4 [Rod.3.Rod. 4]

==Commands

ﬁ Cormand.1 [Revalute. 3.400l)

— L aws L\\S
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Defining a Fixed Part

s
7 This task will show you how to define a Fixed part.
1. Click the Fixed Part icon s@ from the DMU Kinematics toolbar or select Insert-

>Fixed Part... from the menu bar. The New Fixed Part dialog box is displayed.

Mew Fixed Part

techanism : IMechaniSmJ »| Hew Mechanism:

w8 Cancel I

2. Select the Fixed Part either in the geometry area or in the specification tree.
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3. The fixed Part is automatically defined.

The fixed part is identified in the specification tree.

i—ﬂi:\plic:atinns

==Mechanisms

= Mechanizm.
==Joints

I 8 Fevolute.1 [Fod 3.Rod 1)

8 Fevolute. 2 [Rod.1.Rod.2)

8 Revolute.3 [Fod 2 Rod 4]
*- ﬁ Cylindncal. 4 [Rod.2.Rod. 4]
== LCommands
L ﬂ Command.1 [Revolute. 3.A40gle]
== Fix Part [ Rod. 2 )
Luﬁ:[; Fix. 3 [Rod.2)

— Laws

f At any time you can use the undo command to modify your selection.

Page 24
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Simulating a V5 Mechanism

"l
(b

!3%5 ! This task will show you how to simulate the V5 mechanism you created.

You designed a V5 mechanism as described in the previous steps.

() ()

1. Click the Simulation With Commands icon

The Kinematic Simulation dialog box is displayed:

Kinematic Simulation - Mechanizm_1

techanizm : I Mechanizm. 1 j

e J—ra—1] vy

[ activate Sensars

Hezet nalysiz. . l hd e » I
Cloze I
-

The command of the kinematics mechanism is available
2. Manipulate the slider of the command.

The kinematics mechanism moves accordingly.

Command. 1-360 36 360 |3|3_E||j||j||j| E I l

3. or Use the manipulator in the geometry area. For this:

Move the mouse over a joint. The driven joint highlights and the manipulator appears.

Drag the model with the left mouse button.
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@ For more information please refer to Running Simulations and About Joints.

@ You can also enter a value for the command to achieve the same result.

@ Note that if you click the M button, the Kinematics Simulation dialog box expands. The immediate option is set by default. For more
information about the On request option, please refer to Simulating on Request
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Using V4 Kinematics Data

Entering the Workbench
Browsing the Mechanism
Simulating With Commands
Simulating With Laws

These tasks should take about 20 minutes to complete.
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Entering The Workbench

Before starting this scenario, you should be familiar with the basic commands common to all workbenches. These
=. are described in the DMU Navigator User's Guide.

{.'.} This first task will show you how to enter the DMU Kinematics Simulator workbench and select your models.
]
L 1. Select Digital Mockup->=DMU Kinematics from the Start menu.

The DMU Kinematics workbench is loaded and an empty document opens:

5
&

Stat e Edit  View |nset  Jooks  fnakze  ‘Window  Help
?'._

-Idp:l.' We SE0TS.

L PFANDECA § &

$65 WD BB

l

i

o [

BWEPRAALTEE e VQBRS. 24
|

Salmch an obgect @ & Cofmard

2. Select Insert -> Existing Component... from the menu bar.
3. Select the desired Kinematics model files by clicking the first one then shift-clicking the last one you want.

4. Click Open to open the selected files.

The specification tree is displayed showing all the selected products.
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Insert an Existing Component EE |
Laak jr: I £ InputD ata j | ﬁil bt %él
E FRT_LEFT_SPRINGREF.model E FIM_E=17_03_EMS53m
E FRT_LEFT_wHEELREF.model E FIM_Ex17_04_EMS4.m

B KIN_EX17_05_ENSS.m
B KIN_Ex17_06_CENTRY
B KIN_EX17_07_ENS7.mi
B KIN_EX17_02_ENSE.m

%) KIN_Ex17_00_FIXE.model
%) KIN_Ex17_00_Mirage_F1_&CTIVE_MODEL madel

K _ i
File narne: |"KIN_E>¢'I 7_02_EMS2.model" "FIN_Ex17_00_ Open
Filez of tpe:; Imndel[“.mndel] j Cancel

[T Open az read-only

5. Select the products in the tree containing kinematics objects, then select Edit ->Representations-

>Design Mode. You can now expand the tree to show all the design components of the products.

1% Praduct

#—% KIN%X'I 7_16 EMSTE [KIM_Ex17_16_EMNS1E1]

1';—5@- FIM_Ex17_00_Mirage F1_ACTIWE_MODEL [KIM_Ex1 .'-"_IIIIZI_Mirage_F1_.-'-‘-.ETI"-a.’EE MODEL.1)
‘:‘ﬁ FIM_Ex17_01_EMST [KIM_E=17_01_EM51.1]

t—% FIM_Ex17_02_EMS2 [KIM_Ex17_02_EM521]
%' FIM_Ex17_03_EMS3[KIM_Ex17_03 EM531]

#—‘:@l FIM_Ex17_04_EMS4 [KIM_Ex17_04_EM54.1]
‘:‘ﬁ KIM_Ex17_05 EMSH[KIM_Ex17_05 EMS51]

#—5@- FIM_Ex17_06_CEMTRAL_DOOR [KIM_Ex17_06_CEMTRAL_DOOR.T)

1';—% FIM_Ex17_07_EMSY [KIM_Ex17_07_EMSY.1]

T—% FIM_Ex17_08_EMSE [KIM_Ex17_08_EMSE.1]

T—‘:@- FIM_Ex17_09_LEFT_DODOR [KIM_Ex17_09_LEFT_DOOR.1)
‘:’ﬁ FIM_Ex17_10_EMNST10[KIM_E*17_10_EMS10.1]

#—% FIM_Ex17_11_EMS11 [KIM_EX17_11_EMS511.1]
%' FIM_Ex17_12_EMNS12 [KIM_Ex17_12_EMS121]

b—‘:@l FIM_Ex17_13_0PEMIMNG [KIM_EX17_12_0PEMIMNG.T)

1';—‘:@' FIM_Ex17_14_EMS14 [KIM_EX17_14_EMS514.1]

#—5@- FIM_Ex17_15 EMS15[KIM_EX17_15 EMS151]

l ‘:@. FIM_Ex17_00_FI<E [KIM_Ex17_00_FI<E.1) L}-

Applications

.~ Remember that DMU Kinematics Simulator exploits CATIA Version 4 multi-model sessions that have been
I | prepared with one or more kinematic mechanisms.

&

I ' use the Fit All In icon to position the model geometry on the screen.
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Browsing the Properties of the Kinematics
Mechanism

1~ This task will show you how to browse the properties of the selected kinematics mechanism.
_.‘._
Yo

Insert the KIN_EX17* .model files from the samples folder.
A If you work with the Cache System, please make sure you are in Design mode (select Edit->Representations-
L4 ' >Design Mode.). for more detailed information, please refer to the DMU Navigator user's Guide - Task:
Viewing the Cache Content.

'H- 1. Select KIN_EX17_00_F1 ACTIVE and expand the tree.

2. Right-click the kinematics mechanism in the specification tree or select the Edit-=Properties... from

the menu bar.

3. In the first case, select Properties from the contextual menu displayed.

-~ at_ . at_a

Properties |

Cunent selection : [LANDING GEAR [

— General Froperties

kechanizm name IL.-’-'-.NDING GEMR
techanizm can be zimulated: m

Mumber of joints ; ]

Mumber of cammands : B

Degrees of freedom without command ; [§

Degrees of freedom with commands :  [o

Fixed part ; REF

Mare... i

@ 0K @ Apply ] o Eann:el_]
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4. Click OK.

5. Click the Mechanism Analysis icon

displayed as shown.

6. You can select another mechanism using the Mechanism name combo.

Version 5 Release 13
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" The General Properties of the kinematics mechanism are

Mechanism Analysis 2] x|
— aeneral Properkies
Mechanism name LAMDING GEAR j
Mechanism can be simulated ; Ves
Mumnber of joints 21
Mumber of commands
Degrees of freedom without command
Dearees of freedom with commands
Fixed part : REF
(2) Show joints ¥ Hide joints Save I Laws, ., l
Joink | Comrand | Tvpe | Part 1 | Geomekry 1 | Park 2 | Geomekry 2 | Part 3 | 2
Rewvolute EMNS10 DRT3S FIXE DRT3S
Prismatic  EMNSE DRT33 EMS1Z DRT33
LAMDIMNG  Rewoluke ENSI DRTZ7 FIXE DRTZ7
Rewvolute EMS11 DRTS7 FI=E DRTSY
Rewvolute EMS? DRT36 EMS11 DRT3G o
Spherical  EMS3 PT 30 EMSY PT 30
Rewvolute  EMS1 DRT1Z EMS3 DRT12
apherical  ENS3 PT 27 EMSS PT 27
Revoluke  EMS4 DRT19 EMSS DRT19
Fevolute ERMS4 DRT13 EMSZ DRT13 ;I
|
Mechanism dressup information:
Part 1 | Part 2 | part 3 |
i

7. If you check the Show joints, this is what you obtain:
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..................

command. It is represented by a colored curve. When you pass the cursor along the curve, information

about the law is displayed in the status bar.

Laws Display

-

I For more detailed information please refer to Analyzing A Mechanism.

For more detailed information about laws, please refer to Simulating With Laws.
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Simulating With Commands

This task will show you how to run a kinematics simulation with commands.

Insert the KIN_EX17* .model files from the samples folder.
If you work with the Cache System, please make sure you are in Design mode (select Edit->Representations->Design Mode.). for
more detailed information, please refer to the DMU Navigator user's Guide - Task: Viewing the Cache Content.

In our sample document, there is only one mechanism. If you work with a product containing more than one mechanism, it is strongly
I ' recommended to select the mechanism you need before starting the simulation with commands.

1. Click the Simulation With Commands icon

The Kinematic Simulation dialog box is displayed:

Kinematic Simulation - LAMDING GEAR EHE

techanizm : IL.-'-‘-.NDING GEAR j
CENTRAL 360 — | 360[5.0000 E__*
LEFT 360 — jp— 360[p0000 E_
OPEMING  -380 37000000 E_

LN||:L|NAT 360 ¢ 350[5 000

[ Check Jaint Limits

Fezet I .ﬁ.nalgsis... I b cre

'

The commands of the kinematics mechanism are available as shown
2. Manipulate the slider of a command. For instance select the LEFT.

The corresponding part of the kinematics mechanism moves accordingly

Before
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Note that if you click the M button, the Kinematic Simulation dialog box expands. The immediate option is set by
default. For more information about the On request option, please refer to Simulating on Request.

Kinematic Simulation - LAMDING GEAR E3

b echanizm IL.-'.‘-.NDING GEAR

L

CENTRAL 380 — | 360[30000 E_jl
LEFT 360 —— |j—— 360[0000 E_
OPENING -350 370 [fo.o000 E_
:rxlIELINﬁT 360 jp— 360[0ooon F _'ILI

[ Check Jaint Limits

Rezet I .ﬁ.nalgsis... I

— Simulation

@ |rmediate O On request
JAIMEIEG
MHumber af steps:l vI

Cloze I

f You can use the slider, enter a value or manipulate the geometry directly to achieve the same result.

3. Manipulate the other commands in the same way.
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Running a Simulation With Laws

1~ This task will show you how to run a kinematics simulation with laws that are already defined
|7 on the mechanism.

Insert the KIN_EX17* .model files from the samples folder.
= The Kinematics Simulation dialog box is displayed as described in the previous task.

H 1. Click the Simulation With Laws icon
The Kinematic Simulation dialog box appears

Kinematic Simulation - LANDING GEAR [ E4

Mechanism: | ANDING GEAR Rd

Start O | 120 IEI.EIEIEI E| I

H|4|H|II|H|P|H|

MHumber of steps:l - I

[ Check Joint Limits

Claze

2. Set the Number of steps to 10, then click the Play button.

* % You can use the other buttons to run the simulation again in different modes
I (backward, step by step, and so on).

| Notice that you cannot record simulations within the Simulation With Laws functionality. If you
L4 need to record such a simulation or several simulations, please refer to Recording Positions.
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Basic Tasks

The table below lists the tasks you will find in this section.

Setting Up Your Session
Designing a V5 mechanism
Designing Joints
Fixed Parts and Commands
Converting Constraints into Joints
Using the Update Command
Moving Constrained Components Using the Compass
Running Simulations
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Setting Up Your DMU Kinematics Simulator
Session

DMU Kinematics Simulator provides easy methods to simulate mechanisms previously defined using
the CATIA Version 4 KINEMAT and KINEMUSE functions.

You may find it useful to refer to your CATIA Version 4 Kinematics User's Reference Manual.

Prepare CATIA Version 4: transfer the solid and surface geometry that represents the moving parts
into separate models (1 part per model). The model containing the kinematics mechanism should
only be a stick model (that is, wireframe plus the definition of the mechanism). Use KINEMUSE
function's DRESSUP item to define set/model relationships. Save all models and, if needed, the
session.

Convert V4 Kinematic Data into DMU Kinematic V5: open the model containing the kinematics
mechanism. In the specification tree where the Version 4 kinematics model is displayed, select the
mechanism you wish to copy into the Kinematics Simulator Version 5. Put the data you have selected
in the clipboard, then select Application in the specification tree and paste.

Open Version 5: enter the DMU Kinematics workbench, then select Insert-=Existing Component in

order to select the desired models.
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Preparing a Multi-Model Session in CATIA
Version 4

1~ This task shows how to prepare a CATIA Version 4 kinematics mechanism for use in DMU
“!7' Kinematics Simulator Version 5.

ﬂ- 1. Transfer the solid and surface geometry that represents the moving parts into separate

models (1 part per model).

= . The model containing the kinematics mechanism should only be a stick model
(that is, wireframe plus the definition of the mechanism).

2. Use KINEMUSE function's DRESSUP item to define set/model relationships.

3. Save all models and, if needed, the session.
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Converting Version 4 Kinematics Data into
Kinematics Version 5 Data

This task shows how to convert CATIA Version 4 kinematics data into DMU Kinematics
Simulator Version 5.Data

Insert the KIN_EX17* .model files from samples folder.

- If you work with the Cache System, please make sure you are in Design mode (select Edit-
L4 >Representations-=>Design Mode.). for more detailed information, please refer to the DMU
Navigator user's Guide - Task: Viewing the Cache Content.

i The following task shows how kinematics data is pasted from an existing Version 4 model to an
existing Version 5 document alongside V5 data. You can of course also insert the V4 data into a
new Version 5 document.

1. Open the model containing the kinematics mechanism.

Open the Kinematics Simulator workbench if necessary.

I The model containing the kinematics mechanism should only be a stick model
(that is, wireframe plus the definition of the mechanism).

2. In the specification tree or in the geometry area where the Version 4 kinematics model
is displayed, select the mechanism you wish to copy into the Kinematics Simulator

Version 5. In our example, select KIN_EX 00 _F1 ACTIVE and LANDING GEAR.
5
#—% FIM_Ex17_16_EMNSTE [KIN_EX17_16_EMS16.1]
% FIM_E=17_00_FI<E [KIM_Ex17_00_FI=<E.1)
T-% FIM_E=17_01_EMST [KIM_EX17_01_EN5S1.1)
T—% FIM_E=17_02_EMS2 [KIM_EX17_02_ENSZ21)
T—% FIM_Ex17_03 EMS3 [KIM_EX17_03 ENS31)
T—% FIM_E=17_04_EMNS4 [KIM_Ex17_04 ENS4.1)
% FIM_Ex17_05_EMSS [KIM_EX17_05 ENS51)
#—% FIM_Ex17_0E_CEMTRAL_DOOR [KIM_EX17_06_CEMTRAL_DOOR.T)
B KIN_Ex17_07_EMST [KIN_EX17_07_ENST.1)
#—% FIM_E=17_08_EMSE [KIM_Ex17_08_ENSE1)
1';—% FIM_Ex17_09 LEFT_DOOR (KIM_E=17_09_LEFT_DOOR.1)
T—% FIM_Ex17_10_EMNST0 [KIN_EX17_10_EMS510.1]
T—% FIM_Ex17_11_EMNSTT [KIN_EX17_11_EM511.1]
% FIM_Ex17_12_EMNS12 [KIN_EX17_12_EMS121]
+—%8 KIN_EX17_13_0PENING (KIN_EX17_13 OPENING.1]
% FIM_Ex17_14_EMNST4 [KIN_EX17_14_EM514.1]
+—%8 KIN_EX17_15_EMS15 (KIN_EX17_15_ENS15.1]
It% FIM_E=17_00_F1_ACTIVE [KIN_E=17_00_F1_ACTIVE.T)
Applications
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{T_l:i Froductl)

w—&? KIN_E=17_00_F1_ACTIVE [KIM_E=17_00_F1_aCTIVE.1]
==*MASTER

TR&Z
<5120

EMST
?ENSE

ENS14
+—ENST5
ENS16
LENDING GEAR
stock. [y

3. You can also use the drag &drop capability.

4. Put the data you have selected in the clipboard. To do this, either click the Copy icon,

select the Edit-=Copy command or select the Copy command in the contextual menu.

TL_ENS'IEI

EMSTT
EMS12
—EMS14 Center Graph
T_ENS-IE Reframe On
ENSTE % Cuk Chrl+
LAMDIMNG GE =
STOCK Cop h Chrl+C
T_HSTL-W--I 4 [% Faste Chrl+
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5. Select Application in the specification tree.

6. Now either click the Paste icon, select the Edit-=Paste command or select the Paste
command in the contextual menu.

This operation recovers the data previously put in the clipboard

+=58 KIN_Ex17_00 F1_ACTIVE [KIN_Ex17_00_F1_ACTIVE 1)
B KIN_EX17_00_FIXE [KIN_EX17_00_FIXE.1)

T—% KIN_EX17_01_ENST [KIN_EX17_01_ENS1.1)

T—% KIN_E%17_02_ENS2 [KIN_EX17_02_ENS2.1)

T—% KIN_EX17_03_ENS3 [KIN_EX17_03_ENS3.1)

T—% KIN_EX17_04_ENS4 [KIN_EX17_04_ENS4.1)
F KIN_EX17_05_EMSS (KIN_EX17_05_ENSS.1)

+—58 KIN_Ex17 05 CENTRAL DOOR [KIN_EX17_05 CENTRAL DOOR.1]
FR KIN_EX17_07_ENST [KIN_EX17_07_ENST.1)

+=58 KIN_Ex17_08 EMSEKIN_EX17_08 ENSE1)

+—% KIN_E%17_09_LEFT_DOOR [KIN_EX17_09_LEFT_DOOR.1]

T—% KIN_EX17_10_ENS10 (KIN_EX17_10_ENS10.1]

T—% KIN_EX17_11_ENST1 (KIN_EX17_11_ENS11.1)
T KIN_EX17_12_ENS12 [KIN_EX17_12_ENS12.1]

+=58 KIN_EX17_13 OPENING [KIN_EX17_13_0PENING.1]
B KIN_EX17_14_ENST4 (KIN_EX17_14_ENS14.1)

=8 KN _TT AT CRCAC ik T AE Chicag )

It% KN Center Graph 20
Applicat Reframe On
o Cut Chrhe
Copy Ctil+C
ERN-- N
EESEERSER SR Faste Special...
Inzerts the o ation I
+
* +,+
I 'you may want to click the Fit All In icon = to fit all data in the window.
f The dressup is maintained when you perform a copy/paste within the same document.

Notice that the toolbars change depending on whether a Version 4 model or a DMU Kinematic
Version 5 document is selected.

The result should look something like this:

V4 laws are converted in a V5 mechanism.
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ilr-ﬂulnplicatinns
==Mechanizms
L— ¥ LANDING GEAR

Joikits

Cornrnards

Fiz Part [ REF ]

l—@?: Fix.1 (REF]
o= Laws

— 53 Rule.1
5 Rule.2
— % Rule.3
— % Rule.4
%] Rules

Kinematics Simulator fully supports V4 mechanisms ( 2D/3D) conversion into 3D mechanisms
version 5.
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What About the Elements You Convert?

To make sure the elements you need to handle in your session are those you expected, here is a list
presenting the CATIA V4 Kinematics data supported when converted into a Kinematics Version 5
document:

V4 Data Type V5 Data Type
Mechanism Structure Result
2D / 3D 3D
mechanism V5 mechanism
joint V5 joint

(revolute,cylindrical,spherical,planar,
prismatic,rigid,pt/crv,roll/crv,slid/crv,
gear,rack,cable,screw)

command V5 command
fix V5 fixed part
model CATProduct

sub-product + associated part

Geometry contained in the set

set
V4 dressup V5 dressup

Outputs

numerical (angles/distances) equivalent functionality (no conversion)
speed, acceleration are not converted
traces equivalent functionality (no conversion)
clashes equivalent functionality (no conversion)
distances equivalent functionality (no conversion)
Laws

e Knowledgeware rules

geometric laws are not converted

i
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Opening Your DMU Kinematics Simulator Document
In Version 5

1~ This task recalls how to open a DMU Kinematics Simulator Version 5 document.
_.‘._
Yo

ﬁ 1. Enter the DMU Kinematics workbench, then select Insert->Existing Component in order to select the

desired models.

Please refer to Entering the DMU Kinematics Workbench and Selecting Models

2. Activate the desired kinematics products in the specification tree.
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Designing a V5 Mechanism

About Joints
Creating a Mechanism and Revolute Joints
Creating Joints
Editing Joints
Deleting Joints
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About Joints

The tables below describe the joint types and their characteristics:

DMU Kinematics Simulator lets you define and edit 16 different joint types.

DMU Kinematics Simulator lets you define the following joints using axis systems:

. ujoint

. prismatic
. revolute

. cylindrical

. spherical

V4 NAME

revolute

prismatic

actuator

pt/pt
planar

rigid
roll/Zcrv
slidZcrv
pt/crv
pt/surf

u jnt

gear

rack

cable
screw

cv joint

JOINT TYPE

Revolute

Prismatic

Cylindrical

Spherical
Planar
Rigid
Roll Curve
Slide Curve
Point Curve
Point Surface
U Joint
Gear joint
Rack Joint
Cable Joint
Screw Joint

CV Joint

DEGREES OF FREEDOM

@a 1 Rotation
I

1 Translation

1 Rotation
1 Translation

@

o@ 3 Rotations

2 Translations
1 Rotation

#1_ 1 Rotation
_-%:3 1Translation
2 Rotations

‘,@ 1 Translation

4 3 Rotations
E-%f’ 1 Translation
*Hle 2 Translations
| 3 Rotations

% 1 Rotation

1 Rotation

-( 1 Rotation or
! 1 Translation

1 Translation
] 1 Rotation or
1 Translation

i —

COMMAND TYPE
Angle

Length

Length + Angle
AND/OR

Angle or Length

Length

Length

Anglel or Angle2
(exclusive)
Lengthl or Angle2
(exclusive)

Lengthl or Length2

Angle or Length
(exclusive)

Page 46

DIRECT MANIPULATION

YES / Left-mouse button

YES / Left-mouse button

Length: Left-mouse button

Angle:

Left-Mouse
button + Middle-
Mouse button

YES /
Left-mouse
button

NO

NO

NO

NO

NO

NO

NO

NO
YES / Left-mouse button
YES / Left-mouse button
YES / Left-mouse button
YES / Left-mouse button

NO
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i

JOINT TYPE SELECTIONS RATIO *CONDITIONS
sel.1 sel.2 sel.3 sel.4 sel.5 sel.6
Revolute
éﬁ' Line Line Plane Plane Plane Plane _ 1)(2)(3)(6)
Prismatic P i .
@ Line Line Plane Plane _ _ _ @24
Cylindrical
@ Line Line _ _ _ _ _ @)
Spherical
%} Point Point _ _ _ _ _ @)
Planar
% Plane Plane _ _ _ _ _ @)
Rigid
Product Product _ _ _ _ _ @)
Roll Curve
'_’%:-T- Curve Curve _ _ _ _ _ @
Slide Curve
_A&-ah- Curve Curve _ _ _ _ _ @)
Point Curve
_/E—\ir Curve Point _ _ _ _ - @
=
Point Surface
e
& Surface Point _ _ _ _ _ (€D
Universal Joint
% Line Line Line _ _ _ _ oG
Gear Joint :{;ﬁ Revolute Revolute _ _ _ _ Ratio (@)
Screw Joint g Line Line _ _ _ _ Ratio 1)
Cable Joint ﬁ Prismatic Prismatic Ratio (@)
Rack Joints Prismatic Revolute Ratio
CV Joints U joint U joint 7)(8)

*Conditions between selections:

(€3)
&)
®3)
@
®)
6)
™
®

selection 1 in another product than selection 2

selection 3 in either first selections’ product, selection 4 in the other

line orthogonal to plane of same part

line lying in plane of same part

line 'selection 3' must be in either first selections' product and cross selection

selection 5 and 6 are optional (‘centered case'); selection 5 in either first selections’ product, selection 6 in the other
compound joints are based on basic joints selection or on-the-fly creation: a part is shared by the two joints
requires equal input and output angles
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Creating a Mechanism
and Revolute Joints

1=, This task shows how to create a kinematics mechanism to use in DMU Kinematics Simulator Version 5.

o

Open the rods.CATProduct document.

ﬂ- 1. Make sure you are in Design mode. If not, select the product in the tree, then select Edit-=Representations-

>Design Mode.

If the menu item cannot be selected, right-click productl in the specification tree.

2. Click the Revolute Joint icon @ from the DMU Simulation Toolbar.The Joint Creation: Revolute dialog box is
displayed:

3. Click New Mechanism.

The Mechanism Creation dialog box is displayed:
This dialog box lets you enter a meaningful name for the mechanism. Click Ok when done.

- - - -
I You can also create a new mechanism selecting Insert-= New Mechanism... from the Menu bar.

Mechanism Creation E

kMechanizm name : W

@ 0K i Cancel I

.

In our example, keep the default name Mechanism.1.

Joint Creation : Revolute HE

Mechanism : |y echanism, 1 j Mew Mechanism

Joint name |HE-.,a.:.|ute_‘I

Current selection :

Line 1 Line 2
Flare 1: Flane 2 : @ Nyl Offzet O Offset = IDm E
Flane 3 I Flane 4 : I () Centered
[ ] &ngle driven

-

The Mechanism is identified in the specification tree.
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=2 Fod

==~ pplicationz

==Mechanizms

1% Mecharisnt
2

Now you need to select two lines and two planes

4. Select Line 1 in the geometry area. In our example select a cylinder as shown opposite:

The dialog box is automatically updated with your selection.

4

£
S

Current selection

Line 1 : |Rg.j,4lf5n|i.j,1 Line 2 : |

5. Select Line 2 in the geometry area. Select a second cylinder.

The dialog box current selection field is automatically updated.

_urrent seleckion
Line 1 ¢ |Rod.4/50lid. 1 Lime 2 & |Rod, 3/50lid. 1

6. Select the planes as shown below.
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The Current selection field is automatically updated.
The specification tree is updated.

E—Afjplil::atil:uns
=—hechanizsms
- techanism. 1
Joints

I
#— & Revolute.] (Rod.4Raod.3)

7. Click Ok to end the Revolute Joint creation

8. Proceed in the same manner to create other joints

fli\"".

/1, ' Do not forget to define a command and at least one fixed part within your mechanism.
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rin

Creating Joints

This task shows how to create joints in a V5 mechanism.

*]7 You can now create 16 joint types from the following list:

Revolute @

Cylindrical ﬁﬁ
Spherical +&?
Universal %

These joint can now be created using axis systems. See Creating Joints Using Axis Systems

Planar %

Rigid *

Gear s
Cable @

Rack =

}

Roll Curve %E
Slide Curve 7@

2
Point Curve &

%
Point Surface !
o &
Fcl

Screw

Open the rods+3joints.CATProduct document.

Page51
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.~ When you create joints, you can define the mechanism within the same dialog box. Remember though,
I | that you create a mechanism independently from the joints by selecting Insert-=New Mechanism...
from the menu bar.

ﬂ- 1. Click the Revolute Joint icon from the DMU Kinematics toolbar (Revolute joint is the default joint

type)

2. Click the arrow within the icon and undock the Kinematics Joints toolbar.

The DMU Kinematics toolbar is displayed:
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Kinematic joints x|

Joint Creation : Bigid

Mechanism : [p echanism, 1 j M e Mechanisml

Joint name |F}igi.j_4

Current selechan
Fart 1 :| F'art2:|

ﬂm:|
—

I

The term Rigid corresponds to "Fully restricted" in the standard Kinematics
terminology.

5. Select the parts either in the geometry area or in the specification tree.

&

+= 8 Rod (Rod 1)

1'.—@ Rod [Fod.2)

T—@ Fiod [Fiod 3]
%1 Rod (Rod.4)

T—E] Constraints [}S

==Applications

Current selection ;
Fart1:[Rod [Rod.3] Fart 2: [Rod [Rod.4)
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6. Click Ok to confirm your operation.

The Rigid Joint is identified in the specification tree.

r'.-ﬂlpplic:atinns
=—Mechanizms
= Mechanizm. 1
==Joint=s
I-% Fevolute.1 [Rod.2,Rod1]
-8 Revolute.? [Rod.1.Rod.2)
- Revolute.3 [Rod 2, Fod.4)

=-’% Rigid.4 [F nd.S,Hud.%
&' FinT ogether 1[RO% 3 Fod 4]

= Commands

— | aws

f For more information, please refer to About Joints and Creating Mechanisms and Joints.
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Editing Joints

.~ DMU Kinematics Simulator lets you easily edit joints. Editing joints means you can modify:
. its name

. deactivate the command

. maodify its specifications (curve joints specifications: point curve, slide curve, roll curve joints)

Page55

either editing the existing geometry joint or replacing the existing geometry with a new one. The V5 joint mechanism is updated accordingly.

Please refer two the following scenarios:
Replacing Curve Joint Specifications

Editing Curve Joint Specifications
This task shows you how to do so.

Fhy
N
Open the rods+4joints.CATProduct document.
ﬂ- 1. Double-click the joint to be edited in the specification tree. For instance Revolute.1.The Joint Edition dialog box appears:

Joint Edition : Revolute.1 [Revolute] EHE

Jaint narne ;=]

Jaint geametry :

Line 1 : ] au9s Line & : [ 2=
Plane 1:[Face Plane 2: [Face
[ &ngle driven
Joink Limniks
’7|:|Lclwer Lirmit |un$et ] Upper Limit ; |unset
@ 0K | @ Cancel|
.

2. In the name field enter a meaningful name: Revolute. 1-3 for instance.

Joint Edition : Revolute 1 [Revolute] EHE

Joint name : |F| evoluke. 1-3
Joint geametry :
Line 1 : ] a 0= Line 2 : [ 2=
Plane 1:[Face Plane 2: [Face

 Angle diven

Joint Limits
’7 Lower Limit ; |-38I2Ideg [ I Upper Limi : |3|3I2Ideg =

@ 0K | @ cancell

3. Click the Angle driven checkbox to apply an angle driven command

You can check the command positive orientation and invert it if necessary (either during joint or command edition). Note though, for

Roll curve and Point curve joints you can only check the command orientation but not change it.

The command orientation is defined by a green arrow in the geometry area

o The parts which are not involved in the joint creation are displayed in low light (to easily locate the joint you are working on):

o Pass the cursor over the green arrow to launch a short animation

o Click the arrow to reverse the command orientation if necessary

(LR

4. Set Joints limits if needed. Please refer to Setting Joint Limits and Checking Joint Limits for more detailed information.

5. Click OK to confirm your operation.

/iy The positive orientation of a command does not indicate an absolute movement of the parts involved (in the joint which is
assigned the command) but the intrinsic movement of the second part with respect to the first part involved in the joint.
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3. Click the Angle driven checkbox to apply an angle driven command

You can check the command positive orientation and invert it if necessary (either during joint or command edition). Note though, for
Roll curve and Point curve joints you can only check the command orientation but not change it.

The command orientation is defined by a green arrow in the geometry area

The parts which are not involved in the joint creation are displayed in low light (to easily locate the joint you are working on):
a

Pass the cursor over the green arrow to launch a short animation

o Click the arrow to reverse the command orientation if necessary

The positive orientation of a command does not indicate an absolute movement of the parts involved (in the joint which is
assigned the command) but the intrinsic movement of the second part with respect to the first part involved in the joint.

4. Set Joints limits if needed. Please refer to Setting Joint Limits and Checking Joint Limits for more detailed information.

5. Click OK to confirm your operation.

The Joint is updated and identified in the specification under its new name. The angle command assigned to Revolute.1-3 is also
identified.

&=4pplications
==t echanizms
=="F Mechanizm.
==loints
alv-ﬂ Revolute.1-3 [Rod. 3,Rod. 1)
& Coincidence [Fod.3.Rod1)
& Coincidence.2 [Fod.3.Rod1)
¥ Revolute.2 [Fod.1,Rod.2)
#=pl Revolute.3 (Rod 2 Rod.4)

r‘cﬁ Cylindrical.4 [Rod.3.Rod.4]
Commands

L e Command.1 [Revolute.1-3.4ngle)
Laws

Note: you can edit the mechanism name. All you need to do is right-click the mechanism in the specification tree and select Properties from
the contextual menu displayed.
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Deleting Joints

Whenever you have to delete joints, you not necessarily have to delete the associated constraints. The Deletion capability lets you
define what you really want to delete.

| . o . L
!Tl This task shows how to delete a joint and what this operation involves.

Open the Jack.CATProduct document.

ﬁ 1. Right-click Prismatic.6 in the specification tree and select the delete item from the contextual menu displayed.

The Delete dialog box appears:

f Note: The Delete all children option is set by default

Delete EHE |

Selection
Jack DA T CompoundCont M echanizms\Mechanizm. o

1 | o]

FParent

[ Delete exclusive parents
Childres

a Delete all children bare > I

@ 0Ok & Carcel I

.

Additional options and the elements affected by the deletion are displayed. You can delete the constraints associated with the

joint.

3. Click the Delete/Undelete All button.
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Delete HE |

Selection Advanced Children Management

JackhCaT CompoundContit echanisms\Mechanism. 1joir Feplace: | With: |

4| | _,I Replace | Wfith I
Farent

[ Delete exclusive parents
Childrey

[ Delete all children <4 Less |

Elements Affected by Deletion

Elements Statuz
oincidence. 454

aincidence. 444

Delete/Undelete | | Delete/Undelete Al |

wil Cancel J

4. Click Ok

5. Click Yes in the Confirm Deletion dialog box displayed:

Confirm Deletion EE3

Tk LT CompoundConthkechanizms'eck
JackhCoincidence. 454
JackhCoincidence. 444

< | 30

Do wou really want to delete these objects?

ez Mo i

f Keep in mind you can apply the Undo command if you inadvertently deleted a joint
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More about Joints and Constraints
Designing Lower Pair Joints
Creating Joints Using Axis Systems
More About Resulting Constraints
Designing Higher Pair Joints
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More About Joints and Constraints

5+ DMU Kinematics Simulator lets you define and edit 17 different joint types.

We can classify these joints under 4 different categories depending on the way they are defined. Of course one specific joint can belong to several
categories:

. Joints using assembly constraints (i.e. a revolute joint is defined by two constraints (coincidence between two lines) and an offset between two
planes

. Joints using topological or geometrical elements (i.e. a point curve joint is defined by a point and a curve)

Compound joints using other joints (i.e. a gear joint is defined with two revolute joints)

e

DMU Kinematics Simulator lets you define the following joints using axis systems (¥-0):
. ujoint

. Joints defined with axis systems (i.e. universal joint)

. prismatic
. revolute
. cylindrical

. spherical

The table below describes the joint types with respect to the categories they belong to (the way they are defined)

JOINT TYPE WITH WITHOUT ASSEMBLY CONSTRAINTS

sub-compound

General case P axis systems With Geometry
joints

Revolute @ X X
Prismatic  §LIF X X
Cylindrical X
Spherical X X
Planar X
Roll Curve

Slide Curve

Point Curve

Point Surface

X X X X X

U Joint X
Gear joint X
Rack Joint X

Cable Joint @
Screw Joint ﬁ
CV Joint %5« X

X X X X
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Designing Lower Pair Joints

Creating Revolute Joints
Creating Prismatic Joints
Creating Cylindrical Joints
Creating Planar Joints
Creating Gear Joints
Creating Rack Joints
Creating Cable Joints
Creating Screw Joints
Creating Spherical Joints
Creating Rigid Joints
Creating Universal Joints
Creating CV Joints
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Creating Revolute Joints
(Beginner's Mode)

rasy This task shows how to create revolute joints in a V5 mechanism.
\.|.J'

Open the Create_Revolute.CATProduct document.

2. Automatic switch to Design mode:

If you work with the cache system in visualization mode, you no longer need to use Edit->Representations->Design Mode

beforehand as the switch to design mode is automatic (an eye appears as you point the product in the geometry or specification
tree). All you need to do is click on the object.

You can now use axis systems to create revolute joints. Select the joint from axis icon £.=

from the Kinematic toolbar. Please refer
to Creating Joints Using Axis

1. Click the Revolute Joint icon @ from the Kinematic Joints Toolbar. The Joint Creation: Revolute dialog box is displayed

2. Click New Mechanism.
The Mechanism Creation dialog box is displayed:

Note: this new dialog box lets you enter a meaningful
name for the mechanism. Click Ok when done

Mechanizm Creation EHE

techanism name ; W
@ 0k | @ cancel|

-

f— % Wheel fwheel 1)
% Hinge [Hinge.1]
In our example, keep the default name Mechanism.1. T'[j] Canztraints
The Mechanism is identified in the specification tree. -
'I'—.-’-'-.Fpllcatluns
==Mechanizrmsz

|
rgf‘ techanizm.

3. The Null Offset option is set by default (radio button). Keep it as it is.

Joint Creation : Revolute EHE

Mecharism : I techanizmm. 1 j| Mew echanizm I

Jaint name |Hevc||ute.'|

Current selection :
Line 1 : Line 2

Plane 1 : Flane 2 @ Mull Offzet ) Offzet = IEIm E
Flane 3 | - Flane 4: | (1 Centerad
(] &ngle driven
W K

-

Now you need to select two lines and two planes
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« . Remember you can use the preselection navigator, it can be helpful to select the geometry.Refer to
Selecting Using the Preselection Navigator in the Infrastructure User's Guide

4. Select Line 1 in the geometry area. In our example select the hinge axis as shown below:

5. Select Line 2 in the geometry area. Select the wheel axis:

The dialog box current selection field is automatically updated.

6. Select the planes as shown below:

o Plane 1: select the left inner hinge plane

o Plane 2: select the left wheel surface

7. Assign the Angle driven command if needed.

Page 63
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Mechanism : IMechanism.l j| Mew Mechanism l

Joink name ; |Revulute.1

Current selection :

Lim= 1 ¢ |Hinge. 1/5a0lid, 1 Line 2 |Wheel,1/5a0lid. 1
Plane 1 : [Hinge. 1/50lid. 1 Flane 2 : [wheel.1/50lid.1 & null Offset ) Offset = [Ormm
Flane 3 : [- Plane 4 : |- iZ) Centered
< iAngle driven |
% - Ok & Cancel |

8. Click Ok to end the Revolute Joint creation.The specification tree is updated

s=ipplications
==techanizms
=% Mechanizm.1
Joints
| .
== Revolute 1 [wheel1 Hinge.1]

Eﬁ Coincidence. ] Mwheel 1. Hinge. 1]
o Offzet. 2 fWheel.1 Hinge.1)

Commatids
[ Li Command.] [Revolute. 1 Angle]
Laws

9. Open the Create_Coincidence_Revolute.CATProduct to check your result.

f Please refer to Creating Revolute Joints with Offset (Advanced mode)
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Creating Prismatic Joints

I+ This task shows how to create prismatic joints in a V5 mechanism.

A

g 1 Open the Prismatic.CATProduct document.

ﬁs’ Automatic switch to Design mode:

If you work with the cache system in visualization mode, you no longer need to use Edit-
>Representations->Design Mode beforehand as the switch to design mode is automatic (an eye
appears as you point the product in the geometry or specification tree). All you need to do is click on the
object.

You can now use axis systems to create prismatic joints. Select the joint from axis icon ﬁ from the
Kinematic toolbar. Please refer to Creating Joints Using Axis

P

1. Click the Prismatic Joint icon # from the DMU Kinematics Joints Toolbar or select Insert ->

New Joint -=Prismatic from the Menu bar.The Joint Creation: Prismatic dialog box appears.

2. Click New Mechanism.The Mechanism Creation dialog box is displayed:

Note: this new dialog box lets you enter a meaningful name for the mechanism. Click Ok when

done.
Mechanizm Creation
Mechanism name : W

- w8 Cancel I

In our example, keep the default name Mechanism.1.
The Mechanism is identified in the specification tree.
Now you need to select two lines and two planes

3. Select Line 1 in the geometry area. In our example select an edge (fix.1)

4. Select Line 2 in the geometry area. Select a second edge (slot.1)
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5. Select Plane 1 and Plane 2 as shown below:

6. Click Ok to end the prismatic joint creation.

Joint Creation : Prismakic

Mechanism : fpechanism, 1 j Mew Mechanism

Joink name : | Prismatic, 1

_urrent seleckion

Lime 1 |Fix,1/Pad.1 Lime 2 : |glat, 1/Pad. 1
Plane 1 : |Fix,1/Pad. 1 Plane 2 : |slat, 1jPad, 1
[] Length Driven

‘ @ Ok l ﬂ'Cancell

B~ hiechanisms

L?- tdechanism i
Joints
L Frizsmafic.1 (Fix1.slot1)

& Caincidence.1 (Fix1.slot1)

& Caincidence.? (Fix1.slot1)

—Comrmands

—|_Eys

The prismatic joint is created and identified in the specification tree
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Creating Cylindrical Joints

DMU Kinematics Simulator

I, This task shows how to create cylindrical joints in V5 mechanism.
ot
)

Flm

| Open the Create_Cylindrical. CATProduct document.

(Gl

.DS. Automatic switch to Design mode:

If you work with the cache system in visualization mode, you no longer need to use Edit-=Representations-=Design Mode beforehand as the
switch to design mode is automatic (an eye appears as you point the product in the geometry or specification tree). All you need to do is click on

the object.
You can now use axis systems to create cylindrical joints. Select the joint from axis icon & from the Kinematic toolbar. Please refer to Creating

Joints Using Axis

1. Click the Cylindrical Joint icon ﬁ from the Kinematic joints toolbar or select Insert -= New Joint ->Cylindrical from the Menu bar. The

Joint Creation: Cylindrical dialog box appears

2. Click New Mechanism.The Mechanism Creation dialog box is displayed:

Mechanizm Creation H

Mechanizm name : W
! = n

@ 0K I QEanceIl 2 '
- @ Cylinderl (Cylinder? 1)

@ Cylinder? (Cylinderz. 1)

LAppIicatiDns
kMechanisms

In our example, keep the default name Mechanism.1. _

The Mechanism is identified in the specification tree. .
Joints
Commands

Laws

Now you need to select two lines

3. Select Line 1 in the geometry area. In our example select the Cylinder 1 axis

4. Select Line 2 in the geometry area. Select the Cylinder 2 axis

5. Select the Angle Driven and Length Driven check boxes

6. Click Ok to end the cylindrical joint creation.
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Joint Creation : Cylindrical 2] x|

Mechanism : IMechanism.l j| Mew Mechanism l

Joink name |C';.f|in|:|rica|.1

Current selection :

Line 1 : ICyIinderl.l,l’F‘ad.l Line 2 ICyIinder2.1,|'F‘au:I.1

I3 Length Driven

@ oK I qCanceIl

The joint is created and identified in the specification tree

s-Applications
#—Mechanisms
-Ii'— bechanism.]
— Joints
l—'c@ Cylindrical 1 (Cylinder! 1.Cylinder2 1

Commands

Laws

7. Define a Fixed part, for this click the Fixed Part icon @ and select the object (Cylinder 2).The mechanism can be simulated

8. Open the Create_Cylindrical_Result.CATProduct document to check your result.



DMU Kinematics Simulator Version 5 Release 13 Page 69

Creating Planar Joints

I~ This task shows how to create planar joints in a V5 mechanism.
_.‘._

AL
Open the Create_Planar.CATProduct document.

2 Automatic switch to Design mode:

If you work with the cache system in visualization mode, you no longer need to use Edit->Representations-
=>Design Mode beforehand as the switch to design mode is automatic (an eye appears as you point the product in
the geometry or specification tree). All you need to do is click on the object.

1. Click the Planar Joint icon @ from the DMU Simulation Toolbar or select Insert -> New Joint -=>Planar
from the Menu bar.The Joint Creation: Planar dialog box appears.

2. Click New Mechanism.The Mechanism Creation dialog box is displayed:

Mechanizm Creation E E
Mechanizm name ; W

@ 0K o Cancel I

-

In our example, keep the default name Mechanism.1

Joint Creation : Planar EHE3

Mechanism : b4 achanism. 1 j : New Mechanizm ;

Joint name ; |F'Ianar.1

Cumrent zelection ;
Flane 1 ; | Flane & : |

|i )8 I ﬂEanceII

.

The Mechanism is identified in the specification tree.
Now you need to select two planes.

3. Select Plane 1 in the geometry area (plate inner face)

4. Select Plane 2 in the specification tree (Puck xy plane)
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5. Click Ok to end the planar joint creation.

Joint Creation : Planar

Mechanism

Page70

— =7 vz plane

— 7 ¥ plane

Tv— FanBody

#—@ Open_bady. 1

Mechanism. 1

fid

Mew Mechanism

Joint name |F'Ianar.1

urrent selection ;

Plane 1 : |Plate. 1/Solid. 1

Plane 2 & |Puck. 1y plane

o Cancel

i

2l x|

The planar joint is created and identified in the specification tree

=

E-AFplicatiDns

==hechanisms

techanism. ]
Jll:uints
5% Planar (Plate.],Puck 1)

Commands

LSy
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£l
N

z

™

Creating Gear Joints

This task shows how to create gear joints in a V5 mechanism.

Open the Create_Gear.CATProduct document.

Automatic switch to Design mode:

If you work with the cache system in visualization mode, you no longer need to use Edit-=Representations-=Design
Mode beforehand as the switch to design mode is automatic (an eye appears as you point the product in the geometry
or specification tree). All you need to do is click on the object.

1. Click the Gear Joint icon :# from the Kinematic Joints Toolbar or select Insert -> New Joint ->Gear... from

the Menu bar. The Joint Creation: Gear dialog box appears.

Joint Creation : Gear EHE

Mechanizm : f e chanism.1 j Mew Mechanism I

Jaint name |G ear.?

Current zelection

Revolute Joint 1 :| Create I Revolute Joint 2:| Create I
Riatio Define ... IH':'tati':'” directions @ Ssme (O Dpposite

[] &ngle driven for Fevalute 1 [ &ngle driven far Revalute 2

@ ot | @ Cancel|

The Mechanism is identified in the specification tree.
Now you need to select two Revolute joints.

2. Select Revolute.1 either in the specification tree or in the geometry area.

L—.-i‘-. plicationg
=~Mechanizms
== Mechanizm. 1
==.Joints
Lr@ Rewvolute 1 [Blue, Orange]
== LCormmards
E_.. Cormmand. [Hevnlut%l Angle)
w==Fix Part [ Orange |
oJ5 Fi 10 (Drange)

—Lawsz

3. Create Revolute.2 within the Gear command. For this: click M..:.J.The Joint Creation: Revolute dialog box
appears automatically:
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Joint Creation : Revolute

Mecharism : iechanism.1 j e b echanism i

Jaoint name : |F!e'-.-'|:||ute.2

Current zelection :
Line 1 : Line 2 :

Flane 1 : Plane 2 : [} NuIIfoset () Offset = ||:|I'|'|I'|'| |a
Flane 3 : | Flarne 4 : | O Certered
[ 1 &ngle driven

Select line .1 (green cylinder axis) and line.2 (orange cylinder axis) as shown below in the geometry area:

|

Select plane.l1 (green cylinder face) and plane.2 (orange cylinder face) either in the specification tree or in the
geometry area:

@ %

4. Check the Offset option and keep the default value. When done, click Ok
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Joint Creation : Revolute : ed !

Mechanism © [mechanism, 1 j Mew [Mecthianism |

Joinkt name : |Revn|ute.2

Current selection
Lire 1 : |Green/Salid, 1 Line 2 ¢ |orange/Pad. 1

Plane 1 : |Green/Solid. 1 Plane 2 ¢ [OrangefPad.1 O Mull Offset @ Offset = [-2amm =]

Plane 3 : | Plane 4 | () Centered %

(1 angle driven

@ Cancel I

5. Assign a command, check for instance Angle driven for Revolutel option.

Joint Creation : Gear EE3

Mechanizm : fidechanism 1 j Hewiechanism I

Jaoint name : |Gear.2

Current zelection

Revolute Joint 1 1|F|evn|ute.1 Create . I Revolute Joint 2 : "R eyvolute. 2 Create .. I

Ratio I Define ... Il:":'t'f'ti':'rI direchions @ 5ame ) Opposite

a Angle driven for Bevolute 1 [] &ngle driven for Revolute 2

[% w Cancel I

About Ratio definition

Two methods are available to define the ratio parameter:

o modifying the formula (in this case the ratio is a knowledge parameter)
for this, right-click in the ratio field and use the Edit Formula contextual menu displayed

EET.

dit Carmment. ..

o using the Define option in the joint creation dialog box to calculate the ratio automatically

6. Click Define ... I to define the ratio parameter automatically. The Gear Ratio Definition dialog box is automatically
displayed

Gear Ratio Definition |

Select bwo circles
Radiuz 1 : Radius 2 : |

R atio

w Cancel l

7. Select the two circles in the geometry area
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Gear RatioDefinition EHE: |

Select twa circles

Radiuz 1 :
R atio

45

Radiuz 2 |4|:|

1.125

w Cancel I

The calculated ratio appears in the Joint Creation: Gear dialog box

Joint Creation : Gear

techanism : IMechanism.'l

j MHiews Meckarizn I

Jaint hame : |Gear.2

Rewvolute Joint 1 : | Rewvalute. 1

Current zelection

Fatio : |-|_-|25

d Angle driven for Fevalute 1

Create I Rewvolute Joint 2 IHEVDmte_E Create

T IFh:ntatin:un directions g Same O Opposite

[ &ngle driven for Revolute 2

& Cancel l

9. Change the rotation direction option if needed.

10.

The default is Same (positive)

Opposite is negative

f Note: simulate your mechanism with commands to check the direction is the one you want

Click Ok when done

Now, if you use the formula editor, (a formula is already defined in our sample), from step 6

Right-click in the ratio field and use the Edit Formula contextual menu displayed

m

dit Comment. ..

The Formula Editor: Ratio is automatically displayed.
Click Gearl product in the specification tree and select the radius as shown below:
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L)
Dan
The formula is automatically entered in the ratio field, enter a / (division symbol)

Click Gear 2 and select radius.2 as shown below:
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|H atio

|I3 earl\Body. 245ketch 28R adius. 3R adiuzs AGear2 PartBodyhSketch. 1R adiuz. 248 adius
tembers of All

Dictionar

kMembers of Parameters

Point Constructors
Surface Construchors
Law

Dperators

Line Canstructors
Wireframe Constructars
Lizt

Renamed parameters
Length

Boolean
Cattrttr_Mode

=

Gear2PartB odysSketch. 148 adiuz. 2%F adius
Gear? PartBodyhSketch 15WH adiuz. 2hdctivitg
Gear?sPartBodytSketch. 14Fadiuz. 2hmode

|I3 ear2PartB odyhSketch. 14F adiuz. 248 adiuz = 40mm

@ ok | @ Cancel |

11. Click Ok when done. The ratio is updated

Joint Creation : Gear

Mechanizm : [iachanism. 1

j Hew fechanizm J

Joint name : |G ear.?

Current zelectian

Fevalute Joint 1 : | Frevalute.

d Angle diiven for Revolute 1

Create .. I HE‘-’DlLJtEJDiﬂtEi|Hevn|ute.2 Create ... I
ﬁﬂl Define ... |F":'t‘5'ti':'rI direchions & 5ame ) Opposite

[ ] &ngle driven for Fievalute 2

w Cancel J

The gear joint is created and identified in the specification tree.
Now expand the gear joint you just created, the embedded leaf joints are displayed.
Note: the joints involved in a compound joint can be neither edited nor deleted directly.

é—ﬁ.‘:plicatinnﬁ

w=ltdechanizmsz

g=Jlointz

—Laws

==k

i"? techanizm.]. DOF=0

Gear. 2 [Blue, Green, Orange)
[-53 Rewvolute. 1 [Blue, Orange)

— 29 Ofiset 7 [Blue.Orange)

i’ﬁ.@ Rewvolute. 2 [Green, Orange)
—ﬁ Coincidence. 11 [Green, Orange)

—;::i Offzet 12 [Green,Orange]

Commands

&=Fix Part [ Orange |

— 5 peeds-Accelerations

— ﬁ Caincidence. b [Blue,Orange)
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12. Open the GearV5_Result.CATProduct to check your result

) Note: To create a gear joint, the two revolute joints involved in the gear joint must rely on a same support
{24 part.

See picture below: (P stands for Part, R for Revolute)

R1 R2 R3

Gear Joint Gear Joirt
"-\ ,r"

————  |Ge irt] #————————
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Creating Rack Joints

1=, This task shows how to create rack joints in a V5 mechanism.
_..._
|

Page 78

Open Create_Rack.CATProduct document.

Automatic switch to Design mode:

If you work with the cache system in visualization mode, you no longer need to use Edit->Representations-=Design

Mode beforehand as the switch to design mode is automatic (an eye appears as you point the product in the geometry
or specification tree). All you need to do is click on the object.

=

1. Click the Rack Joint icon

 from the Kinematic Joints toolbar or select Insert -= New Joint ->Rack... from
the Menu bar.

The Joint Creation: Rack dialog box appears.

The default ratio is 1 turn per mm

Joint Creation : Back

MNew Mechanizm I

kechanizm :

Mechanizm.1 j

Joint name |F| ack.3

Current selection

F'rismatin:.Ju:nint:l Create . l HevnluteJnint:l Create l
Riatio : m efine. ... I

[ Length driven for Prismatic

L] Angle driven for Fevalute

@ Ok I 'ﬂll:ann:ell
-

2. Select Prismatic joint.2 in the specification tree.

I

If the prismatic and the revolute are not created yet, use the create button. The corresponding joint
creation dialog box automatically appears. For more detailed information, see Creating Gear joints,
Creating Prismatic Joints and Creating Revolute Joints

3. Select Revolute.1 the specification tree

I:':—A plications
s=tdechanisms

o kechanism.]

= loints

— Commands

tFix Fart i Support1)
Lawws

4. Assign a command, for instance select Angle driven for Revolute check box
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Joint Creation : Back

Mew Mechanizm l

kechanism :

techanizm. j

Joint name : |H ack.3

Current selection

Frizmatic Joint : IP[igma[ic_E Create . I Revalute Joint 1|Flevu:ulute.'| Create . I
Riatio [ mm_tum Define ... I

[ ] Length driven for Prismatic

4 iangle driven for Revolute

@ 0K wd Cancel I
-

5. Click Ok to end the rack joint creation.The rack joint is created and identified in the specification tree.Your

mechanism can be simulated: a warning message is displayed.

Now expand the rack joint you just created, the embedded leaf joints are displayed

f Note: the joints involved in a compound joint can be neither edited nor deleted directly.

I N
== Applications
=—hechanisms

- Mechanism.]

== loints

Lﬁ Fack.3 (Fack.1,Finion wheel1.5Support.1)
Commands %

tFix Fan [ Support.1)
Lawws

. Double-click Mechanism.1 to launch the simulation with commands functionality.
. Open the Rack_Result.CATProduct document to check your result
Now let's modify the ratio

8. Double-click Rack.3 in the specification tree

The Joint Edition dialog box is displayed

Joint Edition : Back.3 [Rack] EHE3
Joint name |H ack. 3
Joints
Rewvalute Jaint 1 : | Prizmatic. 2 Revalute Jaint 2 | Fevaolute. 1
Riatio m Define ...
L] Length driven for the Prismatic 1 d Angle driven for the Bevolute 2
Joint Limits
o 1zt Lower Limit |-'I Q0rmrm E o 1zt Upper Limit : |'I Q0rmrn E
2rnd Lowwer Lirnik ; |-3I3I]deg E 2nd Upper Limnit |35I]deg E
@ 0K I Wi Cancel I
-
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9. Click the Define button

The Rack Ratio Definition dialog box appears:

R ack Ratio Definition

Select a circle
|F|a-:|iu3 : |

Ratio | |

1 @ Cancel l

10. Select a circle in the geometry area

Rack Ratio Definition

i E3
Select a circle
The ratio is automatically calculated |Fladiu3 : |2|:| F atio :I 125 GE4 |
i @ Cancel I
11. Click Ok

Joint Edition : Back.3 [Rack]

Joint name |H ack.3

Joints

Revaolute Joint 1 : | Frizmatic. 2

Riatio : [125 664mm_turm Define ... |

4 Length driven for the Prismatic 1
Joint Limnitz

Rewvaolute Joint 2 ; | Fevalute. 1

[ Angle driver for the Revolute 2

3 13t Lawer Lirnit ; |-'IDDmm

[ 2nd Lower Limit ; ILlnset

2 st Upper Limit : |'IDDmm

L] 2nd Upper Limit : ILlnset

1 @ Cancel l
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i‘-.l Notes:
1. To create a rack joint,the prismatic and revolute joints involved in the rack joint must rely on a
same support part.

See picture below: (P stands for Part, R for Revolute, Pris. for Prismatic)

Rk ]E\II‘ltL Rack Jaoint

S, o

Ra rit

2. It is possible to set a negative value for the ratio. For example, if the translation direction is not
consistent with the rotation direction, change the sign of the ratio .
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Creating Cable Joints

71~ This task shows how to create cable joints in a V5 mechanism.
)
)

Open the Create_Cable.CATProduct document.

Automatic switch to design mode:

If you work with the cache system in visualization mode, you no longer need to use Edit-=Representations-=>Design Mode beforehand

as the switch to design mode is automatic (an eye appears as you point the product in the geometry or specification tree). All you need to
do is click.

E— 1. Click the Cable Joint icon @ from the Kinematic Joints Toolbar or

select Insert -> New Joint ->Cable from the Menu bar.

The Joint Creation: Cable dialog box appears.

Joint Creation : Cable EHE

Mechanizm : I Mechanism. 1 H New Mecharism |

Joint name : |I:a|:||e.3

Current zelection

Frismnatic: Jaint 1 :I Create . I Frismnatic: J ot 2:| Create I

R atio ;

[ Length driven for Prizmatic 1 [ Length driven for Prismatic: 2

@ 0k | @ cancell
.

Now you need to select two prismatic joints

2. Select Prismatic Joint 1 and Prismatic Joint 2 in the specification tree

« " If the prismatic joints are not created yet, use the create button. The Joint creation: Prismatic dialog box automatically
appears. For more detailed information, see Creating Gear joints and Creating Prismatic Joints

3. Assign a command, for example select the Length driven for Prismatic 2 check box

Joint Creation : Cable BHE

kechanizm

: I Mechanizm. 1 j Mews bechanism I
Joint name IEaI:uIe.S

Current zelection

Frisatic Joint 1 [ Prizmatic. 1 Create | Prismatic Jaint 2 IP[igmatic_z Create I

R atio ; 1
[ Length driven for Prizmatic 1 4 iLength driven for Prismatic 21
@ 0k | @ cancell
[ -

4. Click Ok to end the cable joint creation.

The mechanism can be simulated

The cable joint is created and identified in the specification tree.
Now expand the cable joint you just created, the embedded leaf joints are displayed.
Note: the joints involved in a compound joint can be neither edited nor deleted directly.
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i—.-'l'-.ll:\pliu:atiuns
==techanismsz
= techanizm. 1, DOF=0

==lointz

= Cable. 3 [Cubel.1.Cube? 1, Support. 1]
L}

H Prizmatic.] [Support.1,Cubel.1]
—_é Coincidence. 1 [Suppart.1,.Cubel.1]
— _ﬁ Coincidence. 2 [Support.1,Cubel 1]

'—'J' Prizmatic. 2 [Support.1,Cube2. 1]
— _ﬁ Coincidence. 3 [Support.1,Cube2 1]

— _ﬁ Coincidence. 4 [Support.1,Cube2 1]
Commands

&= Fix Part [ Support.1 ]

= Laws

— S peeds-Accelerations

5. Double-click Mechanism.1 in the specification tree to launch the Simulation with Commands or click the Simulation with Commands

icon

6. Open the Cable_Result.CATProduct document to check your result.

L3 Note: To create a cable joint, the two prismatic joints involved in the cable joint must rely on a same support part.

See picture below: (P stands for Part, Pris. for Prismatic)

Pris.1 Pris.2 Pris.3

Cable joirt Cable Joi
y o~
l'———# |Ca irt ———
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Creating Screw Joints

I~ This task shows how to create Screw joints in a V5 mechanism.

a7

Open the Create_Screw.CATProduct document.

When you create joints, you can define the mechanism within the same dialog box. Remember though,
I | that you create a mechanism independently from the joints by selecting Insert-=New Mechanism...
from the menu bar.

Automatic switch to Design mode:

If you work with the cache system in visualization mode, you no longer need to use Edit-
>Representations-=Design Mode beforehand as the switch to design mode is automatic (an eye
appears as you point the product in the geometry or specification tree). All you need to do is click on the
object.

1. Click the arrow within the Revolute Joint icon from the DMU Kinematics toolbar (Revolute joint is

the default joint type)

2. Undock the Kinematics Joints toolbar:
PRELER@AL PGB

4
3. Select the Screw Joint icon :@ The Joint Creation: Screw Joint dialog box is displayed.

4. Click on New Mechanism.The Mechanism Creation dialog box is displayed:

Mechanism Creation EE3

Mechanizm name : W

@ 0K | & Cancel|

-
In our example, keep the default name Mechanism.1.
Joint Creation : Screw K Ed
techanizm : j Mew Mechanizm J
Joint name |

Current selectian
Line 1 :| LinEE:|

L] Angle diven [ Length Driven

Fitch :

@ 0t | @ cancel]
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5. Select Line 1 either in the geometry area or in the specification tree. In our example, select the

screw cylinder axis as shown below:

: h ' The current selection field is automatically updated.

6. Select Line 2, the Part2 cylinder axis:

7. Enter 10 in the pitch field and select the Length Driven check box.

Note: for all joints: the name of parts involved in the joint creation appears in the joint creation
dialog box

Joint Creation © Screw HEH
Mechanisi : [itechanism 1 ][ New Mecharism
Joint name : [Screw 1
Curent zelection
Line 1: [Padi Line 2 : [Sobd1
[] Ange diven & Length Driven |

Fich: i

- [8 ok ] @ cancel|

8. Click Ok to end the Universal joint creation.

The specification tree is updated
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[} .
=~k echanisms
= t echanizm.

==laintz

*=Commands

Laws

| ..
t-eg Screw.] [Muk1.S5crew 1)

b

tFi:-: Part [ Screw.d ]
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9. Open the Screw_Result.CATProduct to check your result. (In this sample document, we added a

fixed part which means the mechanism can be simulated)

10. Double-click Mechanism1 or click the Simulation With Commands icon @

f For more information, please refer to About Joints and Creating Mechanisms and Joints.

L
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Creating Spherical Joints

71~ This task shows how to create spherical joints in a V5 mechanism.
)
)

Open the Create_Spherical.CATProduct document.
ot

You can also use axis systems to create spherical joints. Select the joint from axis icon £% from the Kinematic toolbar. Please refer to
Creating Joints Using Axis

1. Click the Spherical Joint icon Q@@ from the Kinematic Joints Toolbar or select Insert -> New Joint ->Spherical from the Menu

bar.The Joint Creation: Spherical dialog box appears.

2. Click New Mechanism.The Mechanism Creation dialog box is displayed:

Mechanizm Creation EHE
techanizm name : W
@ 0K I - Eancell

In our example, keep the default name Mechanism.1.

Joint Creation : Spherical EE

kechanizsm

I techanizm.

Jaint narmne : |5 pherical. 1

Current zelection ;
Fuaint 1 : | Faint 2 : |

|a 8 l Iﬂ‘llancell

-

Automatic switch to Design mode:

If you work with the cache system in visualization mode, you no longer need to use Edit-=Representations-=Design Mode
beforehand as the switch to design mode is automatic (an eye appears as you point the product in the geometry or specification
tree). All you need to do is click on the object.

S=Meachanisms

e

Jaints

Comrmands
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The Mechanism is identified in the specification tree.
Now you need to select two points.

3. Select Point 1 in the geometry area. In our example select the ball extremity

4. Select Point 2 in the geometry area. Select a second point (socket extremity)

5. Click Ok to end the spherical joint creation.

Joint Creation : Spherical e [

Mechanism : IMechanism.l j| Mew Mechanisml

Joink name ; ISphericaI.l
Current selection
Point 1 ¢ [Eall. 1/shaft, 1 Paint 2 : |sncket. 1/5haft, 1

@ Ok

The spherical joint is created and identified in the specification tree

#=Applications
=—hlechanisms
== ¥ Mechanism.
= Joints
€ Sphericall (Ball1,Socket 1)
Commands

Lamws
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Creating Rigid Joints

This task shows how to create rigid joints in a V5 mechanism.

L

Open the Create_Rigid.CATProduct document.

Automatic switch to Design mode:

If you work with the cache system in visualization mode, you no longer need to use Edit-=Representations-
>Design Mode beforehand as the switch to design mode is automatic (an eye appears as you point the product
in the geometry or specification tree). All you need to do is click on the object.

1. Click the Rigid Joint icon from the Kinematic Joints Toolbar or select Insert -=> New Joint -

>Rigid from the Menu bar. The Joint Creation: Rigid dialog box appears.

2. Click New Mechanism.The Mechanism Creation dialog box is displayed:

Mechanizm Creation Kl E3
Mechanizm name W

. @ 0K I aEar'u:EII

In our example, keep the default name Mechanism.1

Joint Creation : Rigid

Mechanizm : {1 echanism 1 j : Mew Mechanizm :

Jaint name ; |F|igi|:|_'l

Current zelechon ;
Part 1 :| F"art2:|

|ﬂ [k l iEanceIl

u

The Mechanism is identified in the specification tree.
Now you need to select two parts.

3. Select Part 1 either in the specification tree or in the geometry area. In our example, select Platel.

4. Select Part 2 either in the specification tree or in the geometry area. Select Plate2.
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5. Click Ok to end the rigid joint creation.

Joint Creation : Rigid

Mecharism : | i echanizm. 1 j Mew Mechanism

Joint name : |Higid.1

Current zelectiarn
Fart 1 |Plate1.1 Fart 2 |Plate2.1

& Cancel I

E

The rigid joint is created and identified in the specification tree.
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L-Alpplil::atiuns
== hechanisms

- tdechanism.]

Joints

I

Commands

Lawys

|
#~[1 Rigid.1 (Platel 1.Flate?.1)

by
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Creating Universal Joints

7N This task shows how to create Universal joints in a V5 mechanism.
\.|J

Open the UJoint_without_joint.CATProduct document.

When you create joints, you can define the mechanism within the same dialog box. Remember though, that you create a mechanism
independently from the joints by selecting Insert-=New Mechanism... from the menu bar.

You can now use axis system to create universal joints. Select the joint from axis icon £ from the Kinematic toolbar. Please refer to Creating
Joints Using Axis

a-i' 1. Click the arrow within the Revolute Joint icon from the DMU Kinematics toolbar (Revolute joint is the default joint type)

2. Undock the Kinematic Joints toolbar:

Klnematlc joints

2REPER@N RS ﬁ}»

3. Select the Universal Joint icon % The Joint Creation: Universal Joint dialog box is displayed.

The cross-pin axis selection has been simplified:
o The default direction is Normal to Spin 2

You can select any direction checking the Any option (step 7) or
o Select Normal to Spin 1

Joint Creation : U Joint HE
techarism :I I Mew Mechanizm I

Joint name : |

Current selection ;
Spin1:| Spin 2 |
Direction of the crozs-pin axis

() Marmnal to Spin 1 @ Mormal ta Spin 2
) Ay

@ Ok I & Cancel |
o

4. Click on New Mechanism.The Mechanism Creation dialog box is displayed:

Mechanism Creation EE

techanizm name : W

@ 0Kk | @ Cancel|

-

In our example, keep the default name Mechanism.1.

5. Select Spin 1 either in the geometry area or in the specification tree. In our example, select the green cylinder axis as shown below:

The current selection field is automatically updated.

6. Select Spin 2, for example the blue cylinder axis:
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7. Select the cross-pin axis direction. Select the Any option. In this case, you need to select the direction of the cross-pin axis (which has

to be perpendicular with one of the two axis previously selected). In our example, select an edge of the green cylinder.

8. Click Ok to end the Universal joint creation.

Joint Creation : U Joint 2=

Mechanism : IMechanism.l j| e Mechanism l

Joint name : ||_| Joink. 1

Current selection
Spin 1 ¢ |CylinderzfPad.1 Spin 2 : [Cylinder1Solid. 1
— Direction of the cross-pin axis

i) Mormal ko Spin 1 120 Mormal to Spin 2
@ any ICyIinderl,l’Su:uIid.l

& Cancel I

Afjplicatiuns
s—tdechanizms

= bechanism
The specification tree is updated

= Joints
‘% L Joint1 (Cylinder!. Cylinder?)
Commands [}3
Laws

9. Open the Ujoint_with_joint.CATProduct to check your result.

f For more information, please refer to About Joints and Creating Mechanisms and Joints.
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Creating CV Joints

I+ This task shows how to create Point Surface joints in a V5 mechanism.
_.‘._
|

Open the Create_CVjoint.CATProduct document.

When you create joints, you can define the mechanism within the same dialog box. Remember though,

I | that you create a mechanism independently from the joints by selecting Insert-=New Mechanism...
from the menu bar.

1. Click the arrow within the Revolute Joint icon from the DMU Kinematics toolbar (Revolute joint is

the default joint type)

2. Undock the Kinematic Joints toolbar:
Kinematic joints | x |

@B EBER@L P LA

3. Select the CV Joint icon %&’ The Joint Creation: CV Joint dialog box is displayed.

4. Click on New Mechanism. The Mechanism Creation dialog box is displayed:

Mechanism Creation EHE
kechanism name W

@ 0K o Cancel I

In our example, keep the default name Mechanism.1.

Joint Creation - C¥ Joint

Mechanism : {1 echarism, 1 j Mew bechanizm I

Joint name : [

Current selechian

Spin1:[ Spn2: [ Spind:

= I I iEanceIJ

.

5. Select Spin 1 either in the geometry area or in the specification tree. In our example, select the

blue cylinder axis as shown below:



DMU Kinematics Simulator Version 5 Release 13 Page 94

f h ' The current selection field is automatically updated.

6. Select Spin 2, for example the green cylinder axis:

7. Select Spin 3, the yellow cylinder axis.

8. Click Ok to end the CV joint creation.

Joint Creation : C¥ Joint 7| x|

Mechaniism : | e chanism, 1 j Mew Mechanism

Joint mame : |.:'.,.' Taink. 1
Current seleckion
Spin 1 ¢ |BlueySalid. 1 Spin 2 ¢ |GraySalid. 1 Spin 3 ¢ | vellowSalid. 1
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é-*.ﬁipplicatium
The tree is updated ="|"flechani5m5
;,13.’ Mechanism. 1, DOF=4
Jloinl:S
Pﬁ.%; Y Joink. 1 (Blue, Yellow, Graw)
Caornmands
Laws
Speeds-Accelerations

Note, you need to add a fixed part and to create revolute joints (with at least one command) to
simulate this mechanism.
Open the CVjoint_Result.CATProduct document to check your result and simulate the mechanism

(double-click mechanism.1 to display the Simulation with command dialog box).

For more information, please refer to About Joints and Creating Mechanisms and Joints.
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Creating Joints Using Axis Systems

This task shows how to create joints using the axis systems

Open the Ujoint_axis_without_kin.CATProduct document.

Automatic switch to Design mode:

If you work with the cache system in visualization mode, you no longer need to use Edit-
>Representations-=Design Mode beforehand as the switch to design mode is automatic
(an eye appears as you point the product in the geometry or specification tree). All you need

to do is click on the object.

1. Click the Joint from axis icon

L

from the Kinematic Joints toolbar.

The Joint Creation using axis dialog box appears:

Joint Creation using Axis

bechanism : {14 achanism, 2

j Mew Mechanizm I

Jaint name : ||_| Jaink 1

Jor Type . [ERETRN =]

Current zelection

.-i‘-.:-:i32:|

bz

H atio 1

] Command 1
o

[] Command 2

@ 0K aEan.:e||

2. Define the joint type you want from the Joint Type drop-down list:

o U joint

o prismatic
o revolute

o cylindrical

o spherical

In our example we keep the default type: u joint

3. Click the axisl selection field and select Ujoint_Cylinderl Axis System.1 either in the

geometry or in the specification tree:
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[joint_awmiz W ithout_kin
L -r

wr Udomnt_Cylinder? [UJaoint_Celinder2. 1]

-

wx: Uaint_Cylinder] [UJoint_Culinderl.1)

-

o I:ﬂ I—I '-I u} | ] r_ I:_'rll ir'| |j = r'I

=& pplicationg
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4. Click the axis2 selection field and select Ujoint_Cylinder2 Axis System.1 either in the

geometry or in the specification tree

5. Click Ok to end the u joint creation.

Joint Creation using Axis

Mechanism : {4 echanism. 2 j Mew Mechanism I

Jaint name ||_| Jaink 1

Joint Twpe {1 Jaint j
Current zelection

Az 1 Ayiz Svstem. ] Az £ |.-'-‘-.:-:i3 Sypztem. ]
H atia 1
[ Command 1 [ Command 2

H

& Cancel I
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The u joint is created and identified in the specification tree:

—.L'-Il plicEbons

=M echanisms

].._ Joints

=
¥
H

*echansm

LI Joint 1 [Udoint_Cindart 1, U Joint_Cylindar 1)

sAinderz 1)

t ' Coincidence & I Joint_Cylinder? 1,1 Joint_«

£ Angle 7 (UJoint_Cylinder] 1. Jaing_Cy

Carmmands

£3=Fix Part { LJoint_Cylinder 1)

I— Lavwws

Constraints are created:
o coincidence constraint between the axis systems origins

o angle (perpendicular constraint = 90deg) between: x axis from first axis system
and z axis from the second axis system

The interest of this creation mode lies in the ability to keep associativity even if you
move one part involved in the joint. Before, you could not update the joint.

i.e. If you move a part involved in the u joint, use the update command to make sure
the u joint remains associative with the parts involved.

6. Open the Ujoint_axis_with_kin.CATProduct document to check your result

f For more detailed information about constraints created using the axis system mode, see More
About Resulting Constraints

i"'. Note that it is impossible to create joints using axis from V4 models.

P
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More about Resulting Constraints

f DMU Kinematics Simulator lets you define and edit 17 different joint types.

The table below describes the constraint types created when using the axis mode to create the following joints:

V4 NAME JOINT TYPE RESULTING CONSTRAINT TYPES

. coincidence (between axis systems origins)

. angle 90deg
(x axis1l/z axis2)

u jnt U Joint % . .
J Notice you can define
u joints without constraints

(See Creating Universal Joints)

. coincidence

(z axisl/z axis2)
revolute Revolute @ o
= . coincidence

(xy planel/ xy plane2)

. coincidence

i i (z axisl/z axis2)
prismatic Prismatic

. coincidence
(yz planel/yzplane2)

. coincidence
(z axisl/z axis2)

£
pt/pt Spherical ¢$ . coincidence
©

actuator Cylindrical

(between axis systems origins)

. coincidence
(z axisl/z axis2)
(+ pitch)

screw Screw Joint
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Designing Higher Pair Joints

The following list shows these 7 particular joint types which do not associate assembly constraints during creation:

*
. Point Curve E—%’
. Slide Curve i@

}

. Roll Curve %sa

%
. Point Surface -
. Universal %
LB

$
Screw

The conditions under which you can create these joints are the following:

Point Curve and Point surface: the point has to be on the curve.
Slide and Roll curves: the two curves are in contact and tangent in this point.

Note: to create these four kinematics joints, the parts involved in the joint creation must be well positioned.
Please refer to Tips for Curve or Surface Joints Creation

Create Point Curve joints: select Insert-=New Mechanism... from the menu bar or click the Point Curve Joint icon, then click New
Mechanism in the dialog box displayed. Select one curve and one point and click Ok.

Create Point Surface joints: select Insert-=New Mechanism... from the menu bar or click the Point Surface Joint icon, then click New
Mechanism in the dialog box displayed. Select one surface and one point, when done click Ok.

e

Create Roll Curve joints: select Insert-=New Mechanism... from the menu bar or click the Roll curve Joint icon, then click New
Mechanism in the dialog box displayed. Select two curves and click Ok.

Create Slide Curve joints: select Insert-=New Mechanism... from the menu bar or click the Slide Curve Joint icon, then click New
Mechanism in the dialog box displayed. Select two curves and click Ok.

e

You can easily modify Curve Joint specifications either editing the existing geometry (positioning or definition) or replacing the
existing geometry with a new one. The V5 joint mechanism is updated accordingly.

Please refer the following Chapter:

Editing Joints -Introduction and read the three corresponding step-by-step scenarios
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Creating Point Curve Joints

1= This task shows how to create point curve joints in a V5 mechanism.
<&
Ml

L

Open the Create_PointCurve.CATProduct document.

=" When you create joints, you can define the mechanism within the same dialog box. Remember though, that you create a mechanism
independently from the joints by selecting Insert-=New Mechanism... from the menu bar.

ﬂ- 1. Click the arrow within the Revolute Joint icon from the DMU Kinematics toolbar (Revolute joint is the default joint type

2. Undock the Kinematic Joints toolbar:
BBEPCRERELERSBE

+
3. Select the Point Curve Joint icon ;"ggg”.The Joint Creation: Point Curve dialog box is displayed.

4. Click on New Mechanism. The Mechanism Creation dialog box is displayed:

f Note: this dialog box lets you specify a meaningful name for the mechanism.

Click Ok when done.

Mechanizm Creation
techanizm name ; W

- 0K I lﬂEar‘u:eII

In our example, keep the default name Mechanism.1.

Joint Creation : Point Curve

techanism : I Mechanizm. 1 j i

Jaint name : [Paint Curve. T

Current zelection
Curve 1 :| Paint 1 :|

[ Length Diriven

@ 0k | @ Cancell

5. Select Curve 1 in the geometry area.The current selection field is automatically updated with your selection

6. Select Point 1 in the geometry area. In our example, select Point.1 either in the geometry or in the specification tree
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Joint Creation : Point Curye ilﬂ

Mechianism : IMechanism.l j| Mew Mechanism l

Joink name : | Paint Curve, 1
Current selection
Curve 1 |Curve, 1/Circle 1 Paint 1 : |Pencil.2{Point. 1

[] Length Driven

i | & Cancel I

You can check the command orientation defined by a green arrow in the geometry area and in this example (command
assigned to a revolute) but you cannot change its orientation

o The parts which are not involved in the joint creation are displayed in low light (to easily locate the joint you are
working on)

n Pass the cursor over the green arrow to launch a short animation

Let's say you forgot to assign a command, double-click the Point Curve joint in the specification tree:
The following dialog box appears: check the ‘Length Driven' option

Note: in edition mode you can see the command orientation identified by a green arrow:

Joint Edition : Point Curve.1 (Point Curye) 2] =]

Jaink narne | |F'|:|in|: Curve, 1

Jaoink geometry

Curve 1 [Curve. 1 Circle, 1 Paint 1 ¢ [Pencil, 2/Paint, 1
A Length Driven
Jaink Limi.t%
’;aner Limit : |-9.?3?mm 18 5 Lipper Limit : |19EI.2E-3mm =3

& Apply l ' Cancel I
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/vy If you try inadvertently to change the command orientation on a point curve joint, the following warning message is
L displayed

Waming

& The command origntatioh on a ‘Point on Curve' joint can not be changed

7. Click Ok to end the point curve joint creation

The specification tree is updated:

-n-J—.-’-'-.IDpIicatiDns
== Mechanizms

|
I‘? kMechanizm. 1

==loints
ﬂ;‘ Faint Curve.l [Pencil. 2,Curve 1]
Commandz L}.S
Lawsz

i. It is impossible to create point curve joints if the parts involving in the joint are not well positioned.
For more detailed information, please refer to Tips for Curve or Surface Joints Creation
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Creating Point Surface Joints

I~ This task shows how to create point surface joints in a V5 mechanism.
L ]

el
Open the PointSurface_without_Joint.CATProduct document.
Automatic switch to Design mode:
If you work with the cache system in visualization mode, you no longer need to use Edit-
>Representations->Design Mode beforehand as the switch to design mode is automatic (an eye
appears as you point the product in the geometry or specification tree). All you need to do is click.
.~ When you create joints, you can define the mechanism within the same dialog box. Remember though,
] that you create a mechanism independently from the joints by selecting Insert-=New Mechanism...
from the menu bar.
ﬂ 1. Click the arrow within the Revolute Joint icon from the DMU Kinematics toolbar (Revolute joint is

the default joint type).

2. Undock the Kinematic Joints toolbar:
Kinematic joints [ x|

| 2 4B @ s bR A el g
BOEE ¢ RE S R SEE

L
3. Select the Point Surface Joint icon -%.The Joint Creation: Point Surface dialog box is

displayed.

4. Click on New Mechanism. The Mechanism Creation dialog box is displayed:

Mechanism Creation EHE
Mechanism name : W
@ 0K - Ear‘u:ell

In our example, keep the default name Mechanism.1.

5. Select Surface 1 either in the geometry area or in the specification tree.
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The current selection field box is automatically updated with your selection.

6. Select Point 1 either in the geometry area or in the specification tree.

7. Click Ok to end the point surface joint creation.

Joint Creation : Point Surface

Mechanism : {pechanism, 1 j

Mew Mechanism

Joint name : | Paint Surface. 1

Current selection

Surface 1 ¢ |surface. 1/Laoft. 1 Point 1 : |Painter, 1/Extremity

The specification tree is updated.

*—Mechanisms

L? M echarizm.]
Jaints

Ny
:1'3* Point Surface.] [Pointer. 1. Surface.1)

Commands

Laws

8. Open the PointSurface_with_Joint.CATProduct document to check your result.

Page 105

f & It is impossible to create point surface joints if the parts involving the joint are not well positioned.

For more detailed information, please refer to Tips for Curve or Surface Joints Creation

| f I For more information, please refer to About Joints and Creating Mechanisms and Joints.

e
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Creating Roll Curve Joints

This task shows how to create Roll Curve joints in a V5 mechanism.

Open the RollCurve_without_kin.CATProduct document.

When you create joints, you can define the mechanism within the same dialog box. Remember though, that you create a mechanism
independently from the joints by selecting Insert-=New Mechanism... from the menu bar.

L.

ﬂ 1. Click the arrow within the Revolute Joint icon from the DMU Kinematics toolbar (Revolute joint is the default joint type).

2. Undock the Kinematic Joints toolbar:

' BBEPED@LLELLERSBAN L

15
3. Select the Roll Curve Joint icon “##%. The Joint Creation: Roll Curve dialog box is displayed.

4. Click on New mechanism. The Mechanism Creation dialog box is displayed:

Mechanism Creation EHE

Mechanizm narne : W Joint Creation : Roll Curve EHE
@ 0K I -3 Eancell Mechanism : IMechanism.'I j

Joint name : [Rall Curve. 1

Current selection ;
Curvel: | Curve 2 |

[] Length Driven

In our example, keep the default name Mechanism.1.

@ 0k | @ cancel]

-

5. Select Curve 1, in our example, select the inner ring in the geometry area. The current selection field is automatically updated with

your selection.
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6. Select Curve 2, for instance select the roller as shown below:

7. Click Ok to end the roll curve joint creation.

Joint Creation : Roll Curve 2=l

Mechanism : IMechanism.l j| Mew Mechanism l

Joink name : |R|:|II Curve, 1
Current seleckion ;
Curve 1 [Inner ringfSketch.2  Curve 2 ¢ |Roller/Sketch, 1

[ Length Driven

A | & Cancel I

#-.-’-'-.Inplicaticuns
==tdechanizmz
= b echanizm. 1
The specification tree is updated. Jnints
% Roll Curve.1 [Ineer ring,Roller]
Cormmands l%

Lawz

8. Now, create Roll Curve. 2. For this select the Roll Curve Joint icon % again.
The Joint Creation: Roll Curve dialog box is displayed.

9. Select the outer ring as curve 1 and the roller as curve 2 in the geometry area

10. Click Ok to end the Roll Curve. 2 (roll curve joint) creation.



DMU Kinematics Simulator Version 5 Release 13 Page 108

Joint Creation : Roll Curve id |

Mechanism : IMechanism.l j Mew Mechanism l

Joint name : IRDII Curve,?
Current seleckion ;
Curve 1 Jouker ring. 1/Sketch.1 Surve 2 ¢ |Raoller/Sketch, 1

[ Length Driven
- & Cancel I
1
i'-Mlechanisms
== Mechanizm.1
Joints
The specification tree is updated &.' Rall Curve.1 [Inner ring Faller]

% Roll Curve. 2 [outer ring.1,Raller]

Cormmands
I3

Laws

11. Now, create Revolute. 3. For this select the Revolute Joint icon @
The Joint Creation: Revolute dialog box is displayed.

12. Select the lines and the planes:

o Inner ring axis for line 1
s outer ring axis for line 2
o zx plane (inner ring)

s zx plane (outer ring)

= Remember you can use the preselection navigator, it can be helpful to select the planes.
Refer to Selecting Using the Preselection Navigator in the Infrastructure User's Guide

13. Assign the command, for this select the Angle driven check box
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Joint Creation : Revolute x|

Mechanism : IMechanism.l jl Mew Mechanism l

Joint name : | Revolute, =

Current selection ;

Line 1 ¢ |Inner ring/Salid. 1 Line 2 : |auter ring. 1fShaft. 1
Plane 1 @ |Inner ring/zx plane  Plane 2@ Jouker ring. 1)z plane @ wull Offset ©0 Offset = [omm
Plane 3 : |- Plane 4 : [- (2 Centered
< pingle driven
W oK & Cancel l
-

In Edition mode only:

you can check the command orientation defined by a green arrow in the geometry area and in this example (command assigned to
a revolute), you can change its orientation:

o The parts which are not involved in the joint creation are displayed in low light (to easily locate the joint you are working on):
Picture. 1
o Pass the cursor over the green arrow to launch a short animation

o Click the arrow to change the command orientation if necessary: Picture. 2

Picture .1 Picture .2

iy Now, if you delete the command and assign it to Joint.1 for instance, all you can do is check the orientation, you cannot
change the command orientation.

Joint Edition : Roll Curve.1 {Roll Curyve) 2=l

Joint name : IRDII Curve, 1

Joink geommekry
Curve 1 ¢ JInner ring/Sketch,2 Curve 2 ¢ |RollerfSketch, 1

Bl

Joink Lirnits
’:Luwer Lirnit: ¢ |2.1|:|2mm [ = Upper Limit : |2|:|2.1|:|2mm =

- @ ok | @ sy | @ cancel |
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Pass your cursor over to launch the animation:

If you try inadvertently to change the command orientation on a roll curve joint, the following warning message is displayed

& The command orientation on a 'Boll Curve' joint can not be changed

14. Click Ok to end the revolute joint creation.

The specification tree is updated.

15. Click the Fixed Part icon @ from the Simulation toolbar or select Insert->Fixed Part... from the menu bar. The New Fixed Part
dialog box is displayed.
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Mew Fixed Part EE

Mechanism : I Mechanizm. 1 j Mew Mechanizm: |

wl Cancel |

16. Select the inner ring as Fixed Part either in the geometry area or in the specification tree.

The specification tree is updated and the mechanism can be simulated.

;-.-’-'-.Inplicatiuns

&=t echanisms

= Mecharizm.
==Joints

"ltI;‘ Rall Curve. 1 [Inner ring,Raller]

"ltI;‘ Rall Curve. 2 [Roller,outer ring.1]
i—:ﬁ Revalute. 3 [auter ning.1.Inner ring]
&=Cormmands
ﬂ Command. [Revolute. 3,4ngle]
&=Fix Part [ Inner ring |
wﬁjE Fi.B [Inmer ring)

— | awz

Open the RollCurve_with_kin.CATProduct document to check your result.
) It is impossible to create roll curve joints if the parts involving the joint are not well positioned.
£2% ' For more detailed information, please refer to Tips for Curve or Surface Joints Creation

f For more information, please refer to About Joints and Creating Mechanisms and Joints.

Pagelll
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Editing Curve Joints- Introduction

7 About Joint Modification:

It may prove useful to change a mechanism behavior or to improve its design. To do so, you
need to modify joints specifications. Once you performed your modifications, the parts
involved in the mechanism need to be reassembled.

For kinematics joints based on assembly constraints (i.e. Revolute Joint, Spherical Joint,
Cylindrical Joint, Gear Joint, Rack Joint, Cable Joint, Screw Joint, Axis Joint), this capability is
already available as you can modify the underlying constraints. You can now modify the curve

joints specifications

Dealing with mechanisms which can be simulated:

you can edit point curve, roll curve, point surface or slide curve joints definition, modifying
their underlying geometric elements (point or curve). There are three procedures to perform
such a modification:

. you keep the geometric element itself but you change its position. The mechanism can no
longer be simulated:

o click the Update Positions icon @ The parts involved in the joint are reassembled

o simulate your mechanism using either the Simulation With laws or Simulation With

Commands.
The mechanism is updated

you keep the geometric element itself but you change its definition. The mechanism can no
longer be simulated.

o click the Update Positions icon @ The parts are reassembled, the mechanism can
be simulated

o simulate your mechanism using either the Simulation With laws or Simulation With

Commands.
The mechanism is updated
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h.

Please refer to Using the Update Command

You do not keep the geometric element, you change it by another one, using the joint
definition command:

o double-click the curve joint to be modified.
o in the Edit dialog box displayed, select the curve/point to be replaced.

o then, select a new curve/point in the geometry area and click Apply.

o when done click OK.

Editing Point Curve Joints (modifying geometry position)
Editing Point Surface Joints (modifying joints definition)
Replacing Slide Curve Joint Specifications
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Editing Point Curve Joints

(modifying geometry position)

I~ This task shows how to edit point curve joints in a V5 mechanism modifying the elements
*.7 involved in the joint position

Open the Edit_PointCurve.CATProduct document.

Automatic switch to Design mode:

I
If you work with the cache system in visualization mode, you no longer need to use Edit-
>Representations->Design Mode beforehand as the switch to design mode is automatic (an
eye appears as you point the product in the geometry or specification tree). All you need to do
is click on the object.
[ 1. Check the mechanism can be simulated, for this: click the Simulation With Commands

a3y

= from the Simulation toolbar

The Kinematics Simulation dialog box appears:

Note: the state of the dialog box depends on your settings (expanded or collapsed)
The command of the kinematic mechanism is available as shown below.

Kinematic Simulation - Mechanizm.1

techanism : IMechanist j

Command.1 100 |y £} 1 00,0000 J =

[ Activate Sensors

RHezet I .ﬁ.nalgsis... I bl e » I
Cloze I
i

2. Run your simulation using the slider of the command.

3. Click the ﬂl button and when done, click Close.

4. Modify the geometry position: in our example, you are going to move the curve.Right-
click the 3D compass and select Snap Automatically to Selected Object item from

the contextual menu displayed:
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Lock Current Orientation

Lock Privileged Plane Ornentation Parallel to Screen

fake =7 the Privileged FPlane
take e the Privileged Plane
M ake # the Privileged Plane

take Privileged Plane Most Vizible

Snap Automatically to Selected Object

"
Edi...

5. Select the curve either in the specification tree or in the geometry area. The 3D

compass is automatically snapped onto the curve object

6. Drag the compass as shown below:
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7. Detach the 3D compass:
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i

a3)

#= from the Simulation toolbar. The

8. Click the Simulation With Commands again

mechanism can no longer be simulated. A warning message can be displayed (it is not
always the case as sometimes, DMU Kinematics Simulator performs an automatic

update).
Warning |

Some jointz of thiz mechanizm reference conztraintz which are not venfied.
Do pou want bo perfarm an update before zsimulating ™

9. Click Yes. The Mechanism is updated automatically:

o the parts involved in the mechanism are reassembled
o the mechanism can be simulated

The Kinematic Simulation dialog box appears:

Einematic Smulation - Mechanizm. 1

Mecharism : |HEC|'HI'I:H1 1

Command.1 100 h— ElIID[mL'I TN

[ Ackvabe Sensces
Fesel

For more information, please refer to About Joints and Creating Mechanisms and Joints.
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Editing Point Surface Joints

(modifying joints definition)

I~ This task shows how to edit point surface joints in a V5 mechanism modifying the elements involved in the joint position

i

g 1 Open the PointSurface.CATProduct document.

f  Automatic switch to Design mode:

If you work with the cache system in visualization mode, you no longer need to use Edit->Representations-=Design
Mode beforehand as the switch to design mode is automatic (an eye appears as you point the product in the geometry or

specification tree). All you need to do is click.

1. Check the mechanism can be simulated, for this: click the Simulation With Commands icon

Simulation toolbar. The Kinematics Simulation dialog box appears:

| f I Note: the state of the dialog box depends on your settings (expanded or collapsed)

The commands of the kinematics mechanism is available

Kinematic Simulation - Mechanism.1

Mechanism : IMechanism. 1

Command.1 0 ,_‘u_ 100 | 45,5624

Command.2 0 ,_Jl_ 100| 73,9296

[] activate Sensars
Reset _I Analysis, ., ]

Close I

2. Run your simulation either using the sliders or the manipulators in the geometry area:

3. Click the ﬂ] button and when done, click Close.

4. Modify the geometry: in our example, you are going to modify one line pertaining to the
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Surface_PointSurface.CATPart

o
5. Click the Swap visible space icon . to display hidden objects

6. Double-click one curve as shown below:

7. Click the Hide/Show icon
space:

8. Modify the curve as shown below in the Sketcher workbench.

Page119
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th
o Click the Exit Workbench icon =

o Click the Update icon @ if necessary

o The surface and pointer are disassembled: the mechanism can no longer be simulated.
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9. Double-click Product.2 in the specification tree

% Teroductz
T-ﬁ h .ﬁ.rm_llﬁntSurFace aem_Po

[y

Your are back in Kinematics Simulator workbench

10. (Optional) Click the Update positions icon @
Keep in mind that DMU Kinematics Simulator performs an automatic update.

The Mechanism is updated automatically: the parts involved in the mechanism are reassembled

11. Simulate your mechanism again with the design changes. For this, all you need to do is click the Simulation

With Commands “ from the Simulation toolbar.

12. Click Close when satisfied.

L
B
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Replacing Slide Curve Joints Specifications

Open the Edit_SlideCurve.CATProduct document.

When you create joints, you can define the mechanism within the same dialog box. Remember
though, that you create a mechanism independently from the joints by selecting Insert-=New
Mechanism... from the menu bar.

Automatic switch to Design mode:

o

If you work with the cache system in visualization mode, you no longer need to use Edit-
>Representations-=Design Mode beforehand as the switch to design mode is automatic (an

eye appears as you point the product in the geometry or specification tree). All you need to do
is click.

“ 1. Check the mechanism can be simulated, for this: click the Simulation With Commands

24 from the Simulation toolbar

The Kinematic Simulation dialog box appears:

f Note: the state of the dialog box depends on your settings (expanded or not)

The command of the kinematics mechanism is available as shown below.

Kinematic Simulation - Mechanism._1

techanism : I M echanizrn. 1 j

Command.1 100 s €] 1 00,0000 JE| __'

[ ] Activate Sensors

Hezet I .ﬁ.nalgsis... I M ores » I
Cloze I
.

2. Run your simulation using the slider of the command.

3. Click the Feset button and when done, click Close.

4. In the specification tree, double-click the joint to be modified.

In our example, double-click Joint.1

The joint Edition dialog box is displayed:
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Joint Edition : Joint.1 [Shde Curve]

Joint name : |.J|:|int.'l

Joint geometry
Curve 1 [Sketch.1 Curve 2. [Sketch.1

W Aoply l - Ear‘u:ell

5. In the joint Edition dialog box, select the curve you want to be replaced

Joint Edition : Joint.1 [Shde Curve]

Jaint name |.J.;.int_1

Joint geametny
Curve 1 : |Sket|::h.1 Curve 2

w OK @ Aoply I - Eann:ell

The geometry involved in the slide curve joint is low-lighted
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6. Select a new curve for your slide curve joint in the geometry area

7. Click Apply to check the new joint.The mechanism parts are automatically reassembled
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8. Click OK to confirm you operation. The mechanism can be simulated, an information

message is displayed:

Information

@ The mechanizm can be simulated
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Creating Slide Curve Joints

1=, This task shows how to create slide curve joints in a V5 mechanism.
_.‘._
Y|

Open the SlideCurve_without_kin.CATProduct document.

= \When you create joints, you can define the mechanism within the same dialog box. Remember though, that you
create a mechanism independently from the joints by selecting Insert-=New Mechanism... from the menu bar.

Hr 1. Click the arrow within the Revolute Joint icon from the DMU Kinematics toolbar (Revolute joint is the

default joint type).

2. Undock the Kinematic Joints toolbar.
PRLPER@ARELEDSBE

i

3. Select the Slide Curve Joint icon ié.The Joint Creation: Slide Curve dialog box is displayed

4. Click on New Mechanism.The Mechanism Creation dialog box is displayed:

Mechanizm Creation EE3

Mechanizm name W

@ 0K | @ Cancell

In our example, keep the default name Mechanism.1.
5. Select Curve 1 either in the geometry area or in the specification tree. In our example, select the yellow

sphere arc as shown below:

6. Select Curve 2 either in the geometry area or in the specification tree. In our example, select the line on

the green part as shown below:
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| Joint Creation : Slide Curve HE|

Mechanism : |pecharism.1 _:‘_I Mew bechanizm

Jaint name |5|i|:|e Curve. ]

Current selectian ;
Curve 1 : |J|:|in_1 Curve 2 |Line.1

[ (B 3 concel

7. Click Ok to end the slide curve joint creation

Now create a second joint (revolute joint) and a third joint (prismatic joint)

O For more information, please refer to About Joints, Creating Revolute Joints and Creating Prismatic
Joints.

Revolute.2:
o select line .1 (right white lines)

o select line.2 (left white lines)

o select xy plane ( green) (plane 1)

o select xy plane (white lines) (plane2)

o when done click OK

Prismatic.3
o select line.1

o select line.2 as shown below:

o select xy plane (white lines) (plane 1)

o select xy plane (yellow sphere) (plane2)

o when done click OK
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8. You forgot to assign the Command:

o Double-click Revolute. 2 (revolute joint) in the specification tree
o check the Driven Angle option in the Joint Edition : Joint. 2 dialog box displayed

= When done, click Ok

Joint Edition : Revolute_2 [Revolute] EE3

Joint name : [SFe T LR
Joint geometny ;
Line 1 :[Skatch i Line 2: |Line.2

Plane 1: [y plane Plane 2 : | plane

a Angle driven

|7Jn:-int Limi%

Lawwer Limit ; |-3I3Elu:leg E Ipper Limit : |3I3|:I|:Ieg E

@ Ok W Cancel I

;-F;'l'-.pplin:atinns

-Iv-lu;eu:hanisms

I-'“’?f Mechanizm. 1. DOF=0
==lnintz

& Slide Curve.1 [Part2 1 Partd. 1)

g Fevolute 2 [Part3.1,Part4.1]
#-1] Prismatic. 3 (Part3.1 Part21)
==L ommatds
ﬁ Carmmand. ] [Revolute. 2. Anale)

This is what you obtain:

9. Click the Fixed Part icon @ from the Simulation toolbar or select Insert-=Fixed Part... from the menu
bar. The New Fixed Part dialog box is displayed.

Mew Fixed Part EHE

Mechanizm : |1 acharnizm, 1 j Mew Mechanizm: |

wd Cancel I
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10. Select the Fixed Part either in the geometry area or in the specification tree. Here, select the Green

sphere.The specification tree is updated.

L—.-‘i'-. plizations
== Mechanizms
:—?‘ Mechanizm. 1, DOF=0
&= Jointz
—:'f- Shde Curve.l [Part2.1,Partd. 1]
i Revolute 2 [Part3.1 . Partd. 1]
#~ICE Prismatic.3 [Part3.1 Part2.1]
F= Commatds
E Command.] [Revolute. 2 Angle)
== Fiw Part [ Partd.1 ]
wlr Fis11 [Partd.1]

— L awusz

— Speeds-dccelerations

The mechanism can be simulated
11. Double-click Mechanism.1 in the specification tree

The Kinematic Simulation - Mechanism 1 dialog box is automatically displayed.

= . Note: if there are laws defined in the mechanism, the simulation with laws functionality will be
launched automatically.

Kinematic Simulation - Mechanizm.1

techanizm : I Mechanizm. 1 j

Command.1 -360 It €5 0. oo

[] Activate Sensors

Reset i .&nalgsis... i Moaores > i
Cloze i
-
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Manipulate the slider of the command

Command1 360 | I H0fosad = |

Open the SlideCurve_ with_kin.CATProduct to check your result.

& It is impossible to create slide curve joints if the parts involving the joint are not well positioned.
—./ For more detailed information, please refer to Tips for Curve or Surface Joints Creation
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Tips for Curve or Surface Joints Creation

“.

o

-

It is impossible to create the four new kinematics joints (Point curve , Roll curves, Slide curves,
Point surface) if the parts involving the joint are not well positioned.

No sample document is provided.

Tips: to position 2 parts involving a Roll Curve joint: create a point and a line tangent to curve
on this point for each part. In the Assembly Design Workbench, snap the two points and the
two lines.

in ENOVIA context: If the parts involved in the joint are not well positioned,

create the mechanism on positioned assemblies.

Remember: to create Roll Curve and Slide curve joints, the two curves must be coincident
and tangent in one point.

Scenario 1: Create a Roll curve joint

1. Select the Roll Curve joint icon from the Kinematics Joints toolbar

The Joint creation: Roll curve dialog box is displayed

2. You cannot select the Curve 2 in the geometry area. It is impossible to create the roll

curve joint because the parts are not well positioned:
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Joint Creation : Roll Curve . ed

Mechanism : IMechanism.l j Mew Mechanism

Joint name : IR.:." Curve, 1
Current seleckion
Curve 1t |Inner ringSketch, 2 Curve 2 |

[ Length Driven

w CF I ﬂCanceIl

3. Click Cancel to exit the Joint creation functionality.

4. Select Digital Mockup-=DMU Navigator from the Start menu.

5. Reposition the parts using the Snap command. This is what you obtain:

6. Select the Roll Curve joint icon from the Kinematics Joints toolbar.

The Joint creation: Roll curve dialog box is displayed.This time you can create the roll
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curve joint: the parts are correctly positioned.

Joint Creation : Roll Curve 2 x|

Mechanism :

Mechanism. 1 j Mew Mechanism

Jaink name ! IFU::II Curve. 1
iZurrent selection
Curve 1 |Inner ring/Sketch.2  Curve 20 [Roller/Sketch, 1

[ ] Length Driven

w 0K W Cancel I
e |

7. Click Ok to end the joint creation

e
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Remember: to create Point surface and Point curve joints, the point must be on the
curve.

i@ | Scenario 2: Create a Point surface joint

1. Select the Point Surface joint icon from the Kinematics Joints toolbar

The Joint creation: Point Surface dialog box is displayed:

2. You cannot select Point 1 in the geometry area. It is impossible to create the point

surface joint because the parts are not well positioned:
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Joint Creation : Point Surface 7| x|

Mechanism

Mechanism. 1 j Mew Mechanism

Joink name © | Paint Surface. 1
Current selection :
Surface 1 : |5|_|r|=a.;e,1||'|_.;.|=|;,1 Poinkt 1 : | %

o Ok

3. Click Cancel to exit the Joint creation command
4. Select Digital Mockup-=DMU Navigator from the Start menu

5. Reposition the parts using the Snap command. This is what you obtain:
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6. Select the Point surface joint icon from the Kinematics Joints toolbar.
The Joint creation: Point surface dialog box is displayed.This time you can create the

point surface joint because the parts are correctly positioned.

Joint Creation : Point Surface 2| x|

Mechanism ¢ | e chanism, 1 j Mew Mechanism l

Joink name © paoink Surface, 1
Current selection :
Surface 1 ¢ Surface. 1/Loft. 1 Foirk 1t painker, 1/Extremity

@ 0K l IICann:EIII

7. Click OK to end the joint creation.
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Fixed Parts and Commands

&

Defining a Fixed Part
Defining Commands
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Defining a Fixed Part

#1=, This task will show you how to define a Fixed part.
_._
Y

E Open the rods+4joints+cmd.CATProduct document.

E 1. Click the Fixed Part icon e@ from the Simulation toolbar or select Insert-=Fixed Part...
from the menu bar. The New Fixed Part dialog box is displayed.

Mew Fixed Part E E3

techanizm : [pachanisnm. 1 j Mew Mechanism?l

» w8 Cancel I

2. Select the Fixed Part either in the geometry area or in the specification tree.
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3. The fixed Part is automatically defined. The Fixed part is identified in the specification tree.

.L.-.-'l'ni:plicatinns
== echanizms
= Mechanizm. 1

=~Joints

'-;E Revolute.1 (Fod 3 Rod 1)
- Revolute.2 [Rod1.Rod.2)
&8 Fevolute.3 [Fod 2 Rod 4]
t- £ Cylindrical 4 [Fod. 3. Rod.4)
==Lommands
L ﬂ Command. 1 [Revaolute. 3.4n00le)
&= Fix Part [ Aod.2 )
Lﬁ[; Fix. & (Fod.2)

— s

f Keep in mind you can apply the Undo command to modify your selection.
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Defining Commands

You can define a command either during joint creation or after joint creation.

[+, This task shows how to define a command on a cylindrical joint during its creation.

r,
N
Open the rods+4joints.CATProduct document. You created a mechanism.
ﬂ 1. Double-click Cylindrical. 4 in the specification tree
r.ﬁ.FpIicatiu:uns
-f\"llechanisms
-@3? Mechanism. 1, DOF=1
FIninks

E‘ Revolute. 1 {Rod.3,Rod, 1)
r@ Revolute.2 (Rod.1,Rod. 2)
f—.{%‘ Revolute, 3 (Rod.2,Rod. 4)

% @W
= Commands

L avs

—apeeds-Accelerations

The joint Edition dialog box is displayed

f For more information about commands, see About Joints

2. Select the Angle driven checkbox.

Joint Edition : Cylindrical. 4 [Cylindrical)

Jaint name: : [Cylindrical 4

Joint geometry :

Line 1: |,a\:.;i3 Line 2 |A:.;i3
 Angle diven [] Length Driven
Joirt Likwts
[ 15t Lowser Limit ; |unset [ 15t Upper Limit ; |unsel
2nd Lower Linit : I-SEDdeg E 2nd Upper Limit : ISEDdeg E

Wi Cancel I

.

You can now check the command positive orientation and change it if necessary (either at joint or command edition)

Note though, for Roll curve and Point curve joints you can only check the command orientation but not change it.
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The command orientation is defined by a green arrow in the geometry area and in this example (command assigned to a cylindrical), you

can change its orientation:

o The parts which are not involved in the joint creation are displayed in low light (to easily locate the joint you are working on): Picture.l1

s Pass the cursor over the green arrow to launch a short animation Picture.2

s Click the arrow to reverse the command orientation if necessary: Picture.3
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Picture.1 Picture.2

Picture.3 ->

The positive orientation of a command does not indicate an absolute movement of the parts involved (in the joint on which is assigned
the command) but the intrinsic movement of the second part with respect to the first part involved in the joint.

3. Click Ok to confirm your operation.

The command is identified in the specification tree.

‘-,.-:-., plications

ﬁ-Mechanisms

"%f t echanizr. 1

=—lointz
d8 Revolute 1 [Rod 3.R0d.1)
d Fevolute 2 [Fod 1 Rod.2)
o Fevolute 3 [Fod 2 Fod 4]
£ Cylindrical.4 [Rod. 3.Rod.4)

& Coincidence.7 [Rod.3,Rod.4]
==Commands
L % Command. T [Cylindrical.4 Angle]

— | awz [}\3

-
@ You can also create the command while creating a joint.
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Converting Constraints into Joints
(Beginner's Mode)

#I+ This task shows you how to convert Assembly constraints into V5 joints.
ey
N

Open the jigsaw_with_constraints.CATProduct document. The constraints are visible both in the geometry area and in the specification tree

FETT Constraints

— o Coincidence.16 [Cog-wheel.1.Caze.1]
— & Coincidence.17 [Caze.1.Cag-wheel1)
& Coincidence 18 [Ring.1.Cog-wheel. 1)
— 25 Fie. 20 [Case.1]

& Coincidence.21 [Caze.1.Bearing.1]
— 2 Coincidence. 22 [Caze.1 Bearing.1]

— 8 Offget 23 [Bearing.1,Caze.1]

— 2 Coincidence. 24 [Slide.1.Bearing. 1)

— & Coincidence.25 [Shide.1 Bearing.1)

— & Coincidence. 26 [Ring.1.5lide.1]

— & Coincidence.27 [Cog-wheel.1.Ring.1)

) If you work with the Cache System, please make sure you are in Design mode (select Edit-=Representations-=Design Mode.). for more detailed
L4 1 information, please refer to the DMU Navigator user's Guide - Task: Viewing the Cache Content

i 1. Make sure you are in Design Mode (Edit-=Representations-=Design Mode).

2. Click the Assembly Constraints conversion icon @7 from the DMU Kinematics toolbar.The Assembly Constraints Conversion dialog box

appears:

Azzembly Constraints Conversion EE3

Mechanism : |GGG = New Mechanism
Auto Create l b ore > I

Unrezolved Pairs : ol

@ 0K I ﬂl:ancell

-

3. Click on the New mechanism button. When done click OK.

4. Click on the Auto Create button to launch the operation.

You can see that there are 5 unresolved pairs of products

Azzembly Consztraints Conversion EE3

Mechaism I Mechanizm.1 j| Mew Mechanism |

.&utE Create l bdore > I
Urrezolved Pairz : 5 45

@ 0K I ﬂ'Eancell

-

The constraints are converted into V5 joints. The 5 joints are identified in the specification tree and highlighted in the geometry area
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é-.-'-‘« plications
==t echanizms
== 2 Mechanism.1
==Jointz
Lﬁ Fiigid 1 [Eearing.1.Case1]
i:% Prizmatic. 2 [Shide1 Bearing 1]
P Revolute. 3 [Caze.1,Cog-wheel1)
- Revolute 4 [Cog-wheel.1 Ring.1]
#= Planars [Ring.1.5lide.1)
== Commands
Fiw Part [ Caze.1 )
e Fin 20 [Caze 1]

Laws

-'i‘- You need to create the command manually or click the M button and refer to Converting Constraints into Joints (Advanced
Mode)

5. Click Ok to confirm your operation.Now, let's create the command

6. Double-click Revolute. 4 in the specification tree. The Edit Joint Edition dialog box is displayed

Joint Edition : Revolute_ 4 [Revolute] EE3

Jaint name : |F| evolute. 4
Jaint gearmetny :
Line 1 |sus Ling 2: | vz
Flane 1 [Face Flane 2 : [Face

Jaint Limits
’7 Lower Limit: |-360deq E Ipper Limit ; |38|3deg E
@ ok | @ cancel |
e

7. Select the 'Angle driven' checkbox and then OK to create the command. The command is created and identified in the specification tree

:»-.E‘-. plications
w=Mechanizms
== Mechanism.1
F=Jnints
%8 Rigid 1 [Bearing.1.Case1)
@ Prismatic.2 [Slide.1 Bearing. 1]
@. Revolute, 3 [Caze.1,Cog-wheel. 1)
& Revolute 4 [Cog-wheel. 1 Ring.1)
Eﬁ Coincidence. 27 [Cog-wheel. 1.Ring.1]
ﬁ Coincidence. 13 [Ring. 1,.Cog-wheel 1]
=54 Planar.5 [Ring.1.5lide.1)
== Commandz
E Command. 1 [Revalute. 4 Angle]
==Fix Part [ Caze.q | [%
dlls Fie. 20 [Caze1]
— L awz

f An information message is displayed, your mechanism can now be simulated

Information E3

@ The mechanizm can be simulated

8. Click OK.
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Using the Update Command

7! This task shows you how to use the Update Positions command @ a very powerful tool which lets you keep the Assembly

workbench and the Kinematics Simulator workbench synchronized. It means the modifications done are taken into account and
the joints or constraints are respectively updated.

Note the synchronization between Assembly and Kinematics workbenches is relevant and complete only for joints with
constraints.

Please also read Replacing Curve Joint Specifications and Editing Curve Joint Specifications
in the "Designing Higher Pair Joints " section.
A new capability for the Update command is provided:

It replaces the previous Sub-Mechanism import dialog box. When you need to re-import a mechanism, just click on the "Update
Positions" icon, then select the imported mechanism you want to re-import as shown below

Update Mechanizm EHE

Mecharism : 51 )E_PRODUCT_MECHANISM. 2\Mecharism. | |

@ o0k | & Cancel |

Note: the behavior of this Update Positions command (described in the step-by-step scenario below) remains the same with
non-imported mechanisms.

For more detailed information on how to use the Import and Update commands, read Visualizing and Simulating in Sub-
products

What is taken into account ?

. moving parts in the geometry area
. deleting or modifying assembly constraints
. editing curve joints specifications

Open the rods_with_joints.CATProduct document.

1. Move the Rod.2. and Rod.1 for this:

o Point to the compass manipulation handle
o Drag and drop the compass onto the rod.4 in the geometry area

o Move the rod.2.

2. Reposition the 3D compass as it was.
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3. Click the Update Positions icon @B
The Update Mechanism dialog box is displayed:

The 'Take current positions for rigid joints' option lets you take into account the new position.

Update Mechanizm EHE

tMechanism : I Mechanizm. 1 j
(11T ake current postions for Rigid Jaints:

@ 0K l lil:ancell

4. Click Ok to confirm your operation. The mechanism is updated and the part is back to its initial position.

Now, move Rod.2 and Rod.1 in the same way .
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5. Click the Update positions icon @

6. Select the Take current positions for rigid joints checkbox.

Update Mechanizm EH

Mechanism : IMechanism.'I j

4 Take curent postions for Figid Joints!

[% @ 0K l ﬂEanceIl

This is what you obtain:

Now simulate the mechanism. Please refer to Simulating With Commands.

Kinematic Simulation - Mechamszsm.1

techanizm : IMechanism.'I

E
Command1 380 — |y 36076000 o] .
=

Command.2 -380 ,_‘u_ 360 [0.0000

L] Activate Sensors

Reset I .-'-‘-.naIEsis... I Mores I
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The current position has been kept for Rigid.2 (Rod.4, Rod.1)
Now delete an assembly constraint.

7. If you need information about this particular constraint: double-click Coincidence.2 (Rod.3, Rod.4) in the specification

tree to display the Constraint Definition dialog box.
8. Right-click Coincidence.2 (Rod.3, Rod.4) in the specification tree.
9. Select Delete from the contextual menu displayed.

10. Click the Update positions icon @

The Update Mechanism dialog box appears.

Update Mechanizm [ 7]

Mechanizm : I b echanizm. 1 j

(1 T ake curent postions for Rigid Joints

@ Ok J 'ﬂEanceIJ

11. Click OK.The joints within the mechanism are updated.

Revolute.1 (Rod.3, Rod.4) is converted into a Cylindrical joint (Cylindrical.1) as shown below:

| - 1 -
:-.-’-‘-.Ippllc:atlnns #-.ﬁ.':upllcatmns

=—techanizms ==Mechanizms
[ Mechanizm. Lo kechanizm.
== laintz =lointz

1 .
& Revalute.1 [Hnd.ﬁnd.d] *r'ﬁ Culindrical. 1 [Fod. 3 Rod.4)
II_@ Rigid.2 (Rod. 4, RodH) -@ Rigid.2 (Rod.4.Rod.1)

=& Revolute 3 [Rod.1.Rod.2)
Commands

tFiH Part [Rod. 3]

Lawsz

#- 08 Bevolute 2 [Rod.1.Rod.2)

Commands

tFiH Part [ Rod.3 )

Lawsz
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Moving Constrained Components
Using the Compass

This task consists in manipulating the components in a V5 mechanism to check if the

frs
7' components react the way we want.
Open the Jack.CATProduct document.
ﬁr 1. Select the compass manipulation handle and drag it onto CRIC_BRANCH_1. For

details about how to use the compass, please refer to Infrastructure User's Guide
Version 5. As the compass is snapped to the component, you can manipulate the

component.

2. Now, if you press and hold down the Shift key, select v/z axis on the compass, then
drag and drop the component up and down, you can see that three components are

moving. This is an example of what you can get:
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DMU Kinematics Simulator

3. Repeat the operation as many times as you wish. The product reacts correctly.

CRIC_FRAME does not move because it is fixed. The other three components can

move.

4. Release the left mouse button before releasing the Shift key.

5. Drag the compass away from the selected object and drop it.
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Running Simulations

DMU Kinematics Simulator provides easy methods to run kinematics simulations and detect
collisions during simulations.
See: Mechanism Analysis in the Advanced Tasks section

Simulating With Laws
Simulating With Commands
Simulating On Request
Leaving Simulation in Modified Position
Simulating After Having Moved Constrained Components

« . By default the new position is kept when exiting the simulation commands.
I ' To restore the initial product position and before leaving the simulation commands

you need to click:

. M.l (Simulation With Commands)

. —— (Simulation With Laws)

To restore the initial product position when you already quit the simulation commands:

&

you need to click the Reset Positions icon

Please read Resetting a V5 Mechanism

+ Manipulator symbols are displayed for either translating or rotating the mechanism whenever
I ' its joints have associated commands.
. For a joint with a linear command, a linear manipulator symbol is displayed. To translate
the mechanism just drag it using the left mouse button.

. For a joint with an angular command, a circular manipulator symbol is displayed. To rotate
the mechanism just drag it using the left mouse button.

. For a joint with linear and angular commands, a linear manipulator symbol is displayed. To
translate the mechanism just drag it using the left mouse button.

. To access the circular manipulator for rotating the mechanism you must use the left and
middle mouse buttons together and drag as before.
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Simulating With Laws

1  This task will show you how to run a kinematics simulation with laws that are already defined on the mechanism.
)
Open the Jack.CATProduct document

1. Click the Simulation With Laws icon in the DMU Kinematics toolbar

Kinematic Simulation - Mechanizsm.1 HE

bechanism ; I b echanizm. 1 J

|5tarrnj|— {0 0,00 @4

H|4|H|II|H|P|H|

[] Activate Sensors

Cloze
- Do ]

2. Change the range of Kinematics time parameter directly in this dialog box using the Edit Time range button _I The Simulation Duration
dialog box is displayed

Simulation Duration E3

b amimum time bound: |m
@ 0K |
—

Enter a new value, 20 s for instance and click Ok

I this value must be set in seconds and must be higher
=" than 10-6 s

Simulation Duration

b awirnumn time bound: |2|j @

@ Ok
[ . —I

The maximum time bound value is automatically updated in
the dialog box:

Einematic Smulation - Mechanizm. 1 EHEI

Mecharnism : | techanism 1

swu—-mm
M|« Mir M

[Mumber of steps: - Analysis.. I

[[] Actreate Sensors

)

| Mew tirme value |

-

3. Set the desired Number of steps, then run the simulation using the Simulation buttons:
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o Start

<4
I4

o Play Back

o Step Back

o Pause

-
>

o Step Forward

o Play Forward

o End.ﬂ

The kinematics mechanism moves according to the pre-defined laws.

=" You can switch between any of the simulation modes at any time.
You can also enter a time value to visualize the position of the mechanism at that time.
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4. Click Analysis if you need to detect interferences or distances while simulating (you need to create interference or distance objects first )

5.

6.

7.

The Edit Analysis dialog is displayed.

Mo | [ame |

Browse.. I

Close I

Select the interference if you defined one and set the combo to on.

f For more details, please refer to Detecting Interferences and Detecting Distances.

Run the simulation.

If you check the Activate Sensors option, the Sensors dialog box is automatically displayed.

This functionality lets you retrieve detailed information during simulation operations (With laws and With commands) about:

o joint values (with commands or not)

o measure values (see Measure distances and angles between geometrical entities and
points)

o joint limits if previously defined

o speed and accelerations

V5 Mechanisms

Note: the Check Limits option is available only in the Sensors dialog box accessed with the
Activate Sensors check button. Set the required mode (on, stop) using the radio buttons.
For detailed information, read Using Sensors

V4 Mechanisms

Note: The Check Limits option is still available through the Kinematics simulation commands
(with laws, with commands). Please read Checking Joint Limits
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SENSOrs ' d B

Selection Inskantaneous Valees | Histary |
Sensor | ik | Observed | «
Mechanism, 13 Joints\Cylindrical.2iLength Milimeter Mo
Mechanism, 11 Joints) Cylindrical 2L angls Degreae Mo
Mechanism. 1) Joints\Revalute, 3\ Angle Deqree Ma
Mechanism, 11 JoinksiRevolute, 414ngle Degree Mo
Mechanism, 1% Joints\Cylindrical SiLength Milirmester Yes i
Mechanism, 13 Joints\Cylindrical Shangle Degree Mo
Mechanism, 1 Joints\Prismatic. 6 Length Milireter Mo
Mechanism, 1) Joints\Cylindrical. 7iLength Milirreeter [:} Ma :I

| Desslect Al | select Al |

S —

Display Options

|; il O Limited [1 Lires
Detect Clashes ———————Check Limits

@ Automatic O Interferences | @ OFf O on O Stop
B B 8 oo

Graphics .., | Options | File ...
Close I

8. Click Close to confirm your operation

By default the new position is kept when exiting the simulation commands.
Before leaving the simulation command to go back to the initial position:
you need to click:

. _Reset | (Simulation With Commands)
o —— (Simulation With Laws)
For more detailed information, see Leaving Simulation in Modified Position and Simulating After Having Moved Constrained Components

Notice that you cannot record simulations within the Simulation With Laws functionality. If you need to record such a simulation or several
) &\ ' simulations, please refer to Recording Positions.

T
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Simulating With Commands

71~ This task will show you how to run a kinematics simulation with commands.

Open the Jack.CATProduct document

=" In our sample document, there is only one mechanism. If you are working with a product containing more than one mechanism, it is
I strongly recommended to select the mechanism you need before starting the simulation with commands.

1. Click the Simulation With Commands icon '+ . The KinematicS Simulation dialog box appears:

Note: the state of the dialog box depends on your settings (expanded or not)

Kinematic Simulation - Mechanizm.1

Mecharizm : I Mecharizm. 1

[
Command1 100 10050000 |2 .
Al — o |

[ Activate Sensors

Reset I .ﬁ.nalgsis... I hd ores > I

The command of the kinematics mechanism is available.

2. Manipulate the slider of the command.

The corresponding part of the kinematics mechanism moves accordingly.

Note that if you click the M. button, the Kinematics Simulation dialog box expands. The immediate option is
set by default. For more information about the On request option, please refer to Simulating on Request

Kinematic Simulation - Mechanizm.1

Mechanism : I b echarizm, 1

|Enmmand.1 -100 i 100 [0.0000
[ Activate Sensors

Rezet I .ﬁ.nalgsis... I

— Simulatian

@ |mmediste O On request
IR
MHurber of steps:

Cloze I

f You can use the slider, enter a value or manipulate the geometry directly to achieve the same result.

3. If you set joint limits, use the Activate Sensors check button. In the Sensors dialog box, activate the Check limits option and run
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your simulation again. Notice the information about limits will appear in the comments field from the History tab.

For more information, please refer to Using Sensors

= Note: if you are working with a V4 mechanism, the Check Joint Limits button is available in the Kinematics Simulation
dialog box, read Checking V4 Mechanism Joint Limits and Simulating With Commands

You can set a command value directly in the spin box. You can also set lowest and highest values for the range of a
command by clicking on the button opposite the command and entering values in the displayed pop-up. Click Ok when

done

Slider : Command.1 Ed
Lowest value: 100
Highest walue: 100

Spin bo increments|s

@ Ok,

i,

4. Click Close to confirm your operation.

By default the new position is kept when exiting the simulation commands (Simulation With Commands and Simulating With
Laws)

You need to click :

0 M‘ (Simulation With Commands context)

For more detailed information, see Leaving Simulation in Modified Position and Simulating After Having Moved Constrained
Components

(Simulation With Laws)

You cannot record your simulation within the Simulation With Commands command. You can record simulations within the
I Simulation command (please refer to Recording Positions).

L
§
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Simulating On Request

This task shows how to perform a simulation on request.

frs
g
Open the Jack.CATProduct document
+~ In our sample document, there is only one mechanism. If you work with a product containing
I ' more than one mechanism, it is strongly recommended to select the mechanism you need
before starting the simulation with commands.

@)

¥ The Kinematics Simulation dialog box is

1. Click the Simulation With Commands icon
displayed.

Kinematic Simulation - Mechanism_1

techanizm : IMechanism.1

H
Commard 1 -100 ! 100fpooo0 - [ |

[ ] Activate Sensors

Heszet I .-'-‘-.naIEsis... I £<Lezg I

— Simulation

¥ |mmediate ) On request
ARSI
Humber of steps:

.

f By default, the Immediate option is set

3. Activate the On Request option.
4. Enter a precise value for the command. For instance 20.

5. Enter the number of steps you need, 20 for example.
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Kinematic Simulation - Mechanizm.1

hechanism : IMechanist j

Command.1 -100 I 100 EO (2]

[ ] Activate Sensors

Rezet I .ﬂ.nalgsis... I <<l ess I

— Simulation

() Immediate @ O request
A
Mumnber of steps:lﬁ

Cloze I

>

accordingly at each step.

6. Click Play Forward The corresponding parts of the kinematics mechanism move

7. Click Close to confirm your operation

You need to click ﬂl before leaving the simulation with commands to go back to
the initial position.

By default the new position is kept when exiting the simulation commands
(Simulation With Commands and Simulating With Laws)
(keep in mind, in Simulation With Laws you need to click the Start button to jump to

the initial position)
For more detailed information, see Leaving Simulation in Modified Position and

Simulating After Having Moved Constrained Components

«~ If there are commands, change at least one command value. You can modify the values of one
I ' or more commands for each motion.



DMU Kinematics Simulator Version 5 Release 13 Page 158

Leaving Simulation in Modified Position

This task shows the impact of leaving simulations in modified position

v

Open the Jack.CATProduct document

+~. In our sample document, there is only one mechanism. If you work with a product containing more than one mechanism, it is strongly recommended
I ' to select the mechanism you need before starting the simulation with commands.

1. Click the Simulation With Laws icon i .The Kinematics Simulation dialog box is displayed.

Kinematic Simulation - Mechanis._. EE

techanizsnm :

IMechanism.'I j

St ——J—— Wi &

|« H| [ |H M
Murmber of Steps:l I vl Analysis...

[] activate Sensors

Run your simulation and stop at 4.75

2. Click _I:lc'il.Note: the new position is kept.

3. Click the Simulation With Commands icon . As you changed the time parameter (used to define the command value) while simulating

with laws, the command value (47.5000) changed with respect to the law.
1
w—Laws

fa Formulau1: Mechanism. istcrmdyCommand, 1\Length=Mechanism, INTime /151 0mm

Kinematic Simulation - Mechanizm.1

techanizm : I Mecharizm. 1 J

|I:Dmmand1 00— j— mDM_I

[] Activate Sensors

Reszet | Analgsis... I tores > |
Cloze I

4. Move the slider up to the end.

5. Exit the Simulation With commands. Click Close.The position is kept as shown below:
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6. Click the Simulation With Laws icon 3

.There is a jump to the command value corresponding to the last time parameter which is 4.750
The command value is automatically recalculated with respect to the law and the time parameter

Kinematic Simulation - Mechanis._. HE

techanizm : IMechanism.'I j
|Start o—— 10 I“-'_"'ED E|

H|1|H|II|H|§|H|
Mumnber of steps:l vl Analysis. .

[ Activate Sensors

7. Run your simulation again

8. Click Close when satisfied
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Moving Constrained Components in Simulation With Commands

Context

This task shows the impact of moving constrained components in simulation with commands context

Open the Jack.CATProduct document

In our sample document, there is only one mechanism. If you work with a product containing more than one mechanism, it is strongly
recommended to select the mechanism you need before starting the simulation with commands.

1. Click the Simulation With Commands icon

2. Run your simulation moving the command slider (i.e. until value 30.0000)

Kinematic Simulation - Mechanizm.1

Mechanism : IMechanism.'I

[
[Command1 100 | 100500000 (=] . |

[ activate Sensors

Feset I .ﬁ.nalgsis... I bores > I

Initial position

.The Kinematics Simulation dialog box is displayed.

Position after simulating

3. Exit the Simulation With Commands command clicking the Close button.

f You need to click M‘ before leaving the simulation command to go back to the initial position
By default the new position is kept when exiting the simulation commands (Simulation With Commands and Simulating With Laws)

4. Now, use the compass and the Shift key to move CRIC_BRANCH_1.1. For more detailed information, please refer to Moving Constrained

Components Using the Compass

5. Select the compass manipulation handle and drag it onto CRIC_BRANCH_1.1

Now, if you press and hold down the Shift key, select v/z axis on the compass, then drag and drop the component up and down, you can see

that three components are moving.This is an example of what you can get:

6. Now, click the Simulation With Commands icon '~

Note: the last command value was: 30.000

< again.

The command value is automatically calculated with respect to this new position.

The command value becomes in our example: -47.8689
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Kinematic Simulation - Mechanism.1

Mecharizm : I techanizm. 1 j

Eommand 1 100 | —— =

[] Activate Sensors

Reset I Analgsis... | bores > I
Cloze I

7. Run your simulation again.

8. Click Close.
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Advanced Tasks

DMU Kinematics Simulator provides easy methods to detect and analyze collisions and
distances between products. It also provides the capacity of generating a swept volume.

«~ The DMU Space Analysis Version 5 product must be installed before using these functionalities.

I

Mechanism Design
Mechanism Analysis
Digital Mockup Review
Working with ENOVIA LCA



DMU Kinematics Simulator

Version 5 Release 13 Page 163

Mechanism Design

Creating Revolute Joints with Offset (Advanced Mode)
Creating Revolute Joints (Centered Option)
Defining Laws in a V5 Mechanism
Converting Constraints into Joints (Advanced Mode)
Trace
Setting Joint Limits
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Creating Revolute Joints With Offset
(Advanced Mode)

This task shows how to create offset revolute joints or centered revolute joints

v

Open the Create_Revolute.CATProduct document.

Automatic switch to Design mode:

If you work with the cache system in visualization mode, you no longer need to use Edit->Representations->Design Mode beforehand as the
switch to design mode is automatic (an eye appears as you point the product in the geometry or specification tree). All you need to do is click on the
object.

1. Click the Revolute Joint icon )@g from the Kinematic joints toolbar or select Insert -= New Joint ->Revolute from the Menu bar.The

Joint Creation: Revolute dialog box appears.

2. Click New Mechanism. The Mechanism Creation dialog box is displayed: Mechanizm Creation EHE

o Enter the name of your choice for the mechanism. techanism name : W

5 Click Ok when done @ [K I - Eancell
[ -

Joint Creation : Hevolute HE

Mechanism : IMechanism.'l j| Mew Mechanism I

In our example, keep the default name Mechanism.1. = Joint name : |F|ew:||ute.1

Current zelection :

Line 1: Line 2:
Flane 1: Flane 2 : & Mol Offtset O Offset = IEIm E
Plane 3 | Flane 4 : I 2 Centered
(] Angle driven

w Ok

The Mechanism is identified in the specification tree

&3 wWheel fwheel 1)
r@ Hinge (Hinge.1]
T—H] Constraints
I—ﬂfplicatinna

w—Mechanizmz

s'-—‘*?—

3. Select the lines in the geometry area:

s Line 1 = hinge axis

s Line 2 = wheel axis

4. Select the planes in the geometry area:
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s Plane 1 = left inner hinge plane

1 Plane 2 = left wheel axis surface

5. Activate the Offset option.

Select the offset value for this, three methods are available:

s enter the required value in the offset field

s use the scrollbar
o right-click the field and select the measure item from the contextual menu displayed

In our example keep the default value.
If you perform a right-click in the offset value field, a contextual menu lets you select between two items: measure or change step

Select the measure item: the Measure Between dialog box and measure Tools toolbar appear

Measure Between ﬂﬂ

— Definition

= =94

Selection 1 mode:|Any geometry

K1(EN

Selection 2 mode: | Any geometry

[ other Awxis INu:u selection

Calculation dee:IExact else approximate j

—Results

Calculation mode:
Selection 1:
Selection 2:

Minimun distance: I
Angle: I
] Keep Measure _uskomize, ., I

: w Cancel I

Select two entities. Keep this measure as offset value. A warning message lets you copy the measure you defined.

Measure command ended =

@ Do pou want to copy the result of this meazure in thiz parameter?

You can also change the step using Change step->new one

For more information, see Specifying a Parameter Value as a Measure in the Knowledge Advisor User's Guide and Measuring
Minimum Distances & Angles between Geometrical Entities and Points in the Space Analysis User's Guide

6. Assign the Angle driven command if needed.

7. Click Ok to end the Revolute Joint creation.
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Joint Creation : Revolute

2%

Mechanisrm : IMechanism.l j| Mew Mecharnism l

Joint name |Revolute. 1

Current selection ;
Line 1 |Hinge.15alid.1 Line 2 [wheel, 1/Scolid. 1
Plare 1 : |Hinge. 1/50lid.1 Plane 2 & [wheel 1/5olid. 1 ) pull OFfset @ Offsst =

Plare 3 : |- Plane 4 : |- ) Centered

I 70, 208mm E

3 angle driven

w8 Cancel I

The specification tree is updated.

=2 pplications
==hiechanizmz

-

L

L

Mechatizm. 1
= | ik
] .
=3 Revolute 1 Mwheel 1 Hinge 1]
ﬁ Coincidence.1 fwheel 1 Hinge 1]
o Offzet 2 fwheel 1 Hinge 1)
== ornrands
,E Caommand. ] [Revalute. 1.Angle)

—Laws

Open the Create_Revolute_Offset.CATProduct to check your result.
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Creating Revolute Joints
(Centered Option)

#1 This task shows how to create offset revolute joints or centered revolute joints
ey
M

Open the Create_Revolute.CATProduct document.

Automatic switch to Design mode:

If you work with the cache system in visualization mode, you no longer need to use Edit->=Representations-=Design Mode beforehand as the
switch to design mode is automatic (an eye appears as you point the product in the geometry or specification tree). All you need to do is click on
the object.

1. Click the Revolute Joint icon @ from the Kinematic joints toolbar or select Insert -> New Joint ->Revolute from the Menu bar. The

Joint Creation: Revolute dialog box appears:

Mechanizm Creation EE
Mechanizm name : W

@ Ok I & Cancel |

Note: this dialog box lets you enter the name of your choice for the mechanism and click OK.

2. Click New Mechanism. The Mechanism Creation dialog box is displayed:

In our example, keep the default name Mechanism.1.
Joint Creation : Bevolute EHE

techanism : I bechanism. 1 j| New Mechanizm I

Joint name |H evolute. 1

Current zelaction
Line 1 : Line 2:

Plane 1 : Flane 2: @ Null Offset ) Oifset = IDmE

Plane 3: | Flane 4: I i) Centered

[ &ngle driven

The Mechanism is identified in the specification tree.

reate_Fevolute
@ wheel [wheel 1)
% Hings Hings.1)
*—rj] Constraints

I—.ﬁ.l:uplicatians

rh-'llechanisms
r? Mechanizm. 1

3. Activate the Centered option.
4. Select the lines in the geometry area:

s Line 1 = hinge axis

s Line 2 = wheel axis

5. Select the planes in the geometry area:
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s Plane 1 = left inner hinge plane
1 Plane 2 = left wheel axis plane

o Plane 3 = right inner hinge plane

1 Plane 4 = outer wheel plane

6. Assign the Angle driven command if needed.

7. Click Ok to end the Revolute Joint creation.

Joint Creation : Revolute el |

Mechanism : IMechanism.l j| Mew Mechanism l

Joink name ; |Revulute.1

Current seleckion
Lime 1 ¢ |Hinge.1/5alid, 1 Line 2 ¢ [Wheel, 1)S0lid, 1

Plane 1 : |Hinge. 1/Soiid.1 Plane 2 : |wheel. 1/5olid. 1 O hull offset O Offset = [Zmm =]
Plane 3 : |Hinge. 1/Solid. 1 Plane 4 & [Wheel 1/500id.1 @ Centered

[ angle driven

- Cancel I

The specification tree is updated.

8. Open the Create_Revolute_Centered.CATProduct to check your result.

#=toplications
M echanizms
?  echanizr. 1
s=Jointz
& Revolute.1 fwheel.1 Hinge.1]
ﬁ Coincidence.1 M/heel 1 Hinge.1]
o8 Offzet. 2 fwheel 1 Hinge1]
==LCommarnds
15. Command.1 [Revolute 1.Angle]
= aws
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Defining Laws in a V5 Mechanism

i~ This task will show you how to define laws based on Knowledgeware features allowing time-based simulations
7/ Note that in CATIA two formula edition procedures are available:

fea

. through

using the Command edition dialog box (see step3-8)

[ | You need a V5 mechanism you can simulate. Please refer to Designing a V5 Mechanism

Open the DEFNE_LAWS.CATProduct document.

Use the Fit All In icon @ to position the model geometry on the screen.

(Optional)
You can display the relations node in the specification tree.

For this, activate the relations option display:

Select Tools-=0Options from the menu bar.
The Options dialog box is displayed

Expand the Infrastructure category from the tree
. Select Product Structure item in the tree
Click the Tree Customization tab

Activate the Relations option.

Product Skructure Product Yisualization | Tree Customization

Specification Tree Order

specification Tree Mode Mame | Activated | Up I
Products Mode

]
Representations -ﬂl
Makerial Yes

Paramneters Mo

Constraints Yes
Publications

Scene Yes
Others...

Applications es

-

1. Click the Simulation With Laws icon in the DMU Kinematics toolbar.

The Kinematic Simulation dialog box appears:

Kinematic Simulation - Mechanizm._1

techanism :

To simulate with laws add at least a relation between a command and the Time Parameter

Cloze
[T . g ]

You need to define at least one relation between a command and the Time parameter, let's create this relation referred to as law throughout this
scenario.

2. Click the Close button to exit the dialog box.

You are going to create a law using the existing command.1 (joint.1,Angle)
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kApplications
==tiechanizms
== Mechanizm
Joints

==Commands

Command. 2 [Jaint.gngle]

Command. 3 [Jaint. 3.Angle]
Command. 4 [Joint.4 Angle)
Command.5 [Jaint.5.Angle]
®=Fix Part [ Part? 1]

#T T T T T

Pagel71

3. IN CATIA ONLY Click the Formula icon € from the Knowledge Toolbar. The "Formulas" dialog box is displayed.The 'Incremental’ box must be

unchecked.

f Select Mechanism.1 in the specification tree to obtain quickly the parameters specific to your Mechanism document.

Formulas: Mechanism.1 - 2=l

[ Incremental Impart, .. I

Filter On Mechanism, 1
Filker Mame :

Filker Type @ Al j

Double click on a parameter to edit it

Parameter Yalue Formula Y
Mechanism, 1\ EINTime

Mechanism, 11 CommandsyCommand. 114ngle 360deq

Mechanism, 11 Commands\yCommand. 2148ngle Odeg

Mechanism, 11 CommandsyCommand. 314ngle Odeqg

Mechanism, 11 Commands\yCommand, 414ngle Odeg

Mechanism, 1y CommandsyCommand. Shangle Odeg

4| | |

Edit name or walus of the current parameter

| Mechanism. 1}KINTime | 10s =

New Parameter of type ||Real x| with |single value 2 Add Formula_|
Delete Parameter I Delete Formula I

@ Apply I o Cancel I

-

f Select Mechanism .1 in the specification tree to obtain quickly the parameters specific to your Mechanism document.

4. IN ENOVIA DMU Double-click Command.1 in the specification tree. Right-click Command value field and select the Edit Formula item from the

contextual menu displayed. The 'Formulas' dialog box is displayed.

Command Edition : Command.1 [Angle] EE
Command name : [Command 1]
Command walue : |Ddeg |
2 Edit Commett... Deactivate

i,

[ielete

The Formula Editor dialog box appears:

5. Select Time in the Members of Parameters list.
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Formula Editor : Mechaniszm_1\listemdi\Command. 1VAngle

[ Incremental

() Select Feature @ Filter

|Mechani$m.'| Siztemdt Command. 14 Angle

tembers of Parameters

tembers of Time

All

Operators
Shing
Dezign T able
Meszages: and macro:
Altribute
kdath
Attribute

| it
e

Boolean
Length

Renamed parameters

M echanizm. 15EIM Time

@ 0k | @ cancel|

6. Double-click Mechanism.1\KINTime in the Members of time list.

7. Enter /1s*36deg after Mechanism.1\KINTime to complete the formula.

When done click OK to exit the Formula Editor dialog box. In Enovia

|h-1 echanizm, 14iztcmdyCommand. 1 4Angle

|h-1 echanism. T%KINTime /1:*36ded

The Formulas dialog box is updated,

8. Click Ok to end the formula creation.
Formulas: Mechanism.1

[ Incremertal

Filter applied to Mechanizm. 1
fan

Double click on a parameter to edit it

Impaot. . |

Parameter

| Formula

| Active |

 echanizm, 1 liztermd\Command. 34éngle
techanizm. 14listerndY Command. 44 ngle
techanizm. 14listcrndy Command. Bbngle

Edit name or walue of the current parameter

[MlistemdhCammand. 14ngle I3EU'2|BEI

]
—

Mew Parameter of type IHeaI

Delete Parameter |

=] with | Single Value

[

Add Farrmula I
[elete Formula I

@ 0K J Q.-’-‘«ppl_l,ll 'ﬂEanceIJ

9. IN ENOVIA DMU: the Command Edition: Command.1 (Angle) is updated:

Command Edition : Command.1 [Angle] BHE

Command name : |D:|mmand.1

Command value : |35EI|:Ieg

fml

W Cancel J

Pagel72
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10.

The relation is created and identified in the specification tree under:
o Relations item

o Laws item

"'Afplications
==Wacharisms

%") Mechaniem.
I Jaints
T=Commands
ﬁz Cormmand. 1 [Joint. 1 Angle]
ﬁe Command. 2 [Jaint. 2.2nagle)
ﬁe Command. 3 [Joint. 3.A0gle]
&! Cormmand.4 [Joint. 4 Angle]
&e Command.5 [Jaint. 5.2nagle]
1"'Fix Part [ Part?.1

=- ;:E! Relations

fea Farmula. 1: Mechanizm. 1 4YistemdYCommand. v & ngle=techanizm. T5\KINTime /1s*36deg

"LTS
fa Farmula. 1: Mechanism. 1 4YistemdYCommand. 14 ngle=techanizm. W IMNTime /1s*36deg

The Mechanism can be simulated with laws.

Click the Mechanism Analysis icon * from the DMU Kinematics toolbar.

Click ..;‘a.w_jin the Mechanism Analysis dialog box displayed.

The laws display dialog box appears:

=

f Open USE_LAWS.CATProduct to see another example in which various laws have been defined.

.~ For more information, see the Knowledge Advisor User's Guide.

Page 173
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Converting Constraints Into Joints
(Advanced Mode)

1~ This task shows how to convert constraints into joints in advanced mode

Y|

Open the jigsaw_with_constraints.CATProduct document.
= The constraints are visible both in the geometry area and in the specification tree.

] Constraints
— & Coincidence. 16 [Cog-wheel1,Caze. 1)

— & Coincidence. 17 [Caze.1,Cog-wheel 1]
— & Coincidence. 18 [Ring.1.Cog-wheel.1]
— 3l Fix. 20 [Case. 1)

— & Coincidence. 21 [Caze.1 Bearing.1]
— & Coincidence. 22 [Caze.1 Bearing.1]

— . Difset 23 [Bearing.1.Case. 1]

— & Coincidence. 24 [Slide.1 Bearing. 1]

— & Coincidence. 25 [Slide.1.Bearing. 1)

— & Coincidence. 25 [Ring.1.5lide.1]

— & Coincidence. 27 [Cog-wheel1.Ring.1)

1. Click the Assembly Constraints Conversion icon @7 from the DMU Kinematics toolbar.

The Assembly Constraints Conversion dialog box appears:

Aszszembly Constraints Conversion EE

Mechanism : G New Mechanism |
Suto Create I Mare > I

Urrezalved Pairs st e

@ [OK I ﬂEar‘u:eII

2. Click on the New mechanism button.

3. Click theMl button.

The Assembly Constraints Conversion dialog box expands:
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Aszzembly Constraints Converzion

techanism : {14 achanism 1

j MHew Mechanizm I

Auto Create I LA B
Unrezolved Pairs : hih

Fraduct 1: [Eearing. | FPar1 /5

Product 2 : [T a2 1

M| 14] M 1| M |
Conztraints Lizt Resulting type Jointz Lizt

Mame | Type | Elements type | Mame | Type | Constraints

Offze... Of.. Plane/Plane Create Joirt |

Coin... Coi.. Line/Line Add Command -

Coin... Coi.. Plane/Plane I j

J

[Delete Jaint I

Jl | B

Fix Constraints List :

*
[relete Fix I

Current Fized Fart :

[Fin.20 [ Case.1)

j Create Fix I

w Ok I ﬂEar‘u:eIl
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Let's look at this dialog box more carefully:

Urresolved Pairs

240 specifies the status of the product pairs

Froduct 1 :
Froduct 2 :

Ring.1

Far1 /5

Cog-wheel. 1

Shows the pair cbmpriéing of two products (Bearing.1 and Case.1). You are dealing with
the first pair (1/5).

The Constraints list displays:

o the name and type of the constraints,

o the elements type and detailed information about the first and second element.

The joints and Fix constraints lists display the same kind of information.
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Run the Assembly constraints conversion using one of the VCR buttons:

H : lets you step forward.

u]

»I : lets you go to next unresolved pair.

0

o ﬂ : lets you go to the last pair.

4. Click Create Fix to create the fixed part.The fixed part is visible in the Current Fixed Part

field.

Fix Consgtraints List : Delete Fix | Current Fixed Part :

j Create Fix IEEISE-1

The Fixed part is identified in the specification tree and highlighted in the geometry area.

i—Alpplin::atinna
=—hechanisms

l-? Mechanism.1
—Joints
—Commands
w=Fp Far [ Case.l)

aln Fix20 (Case.1)

—Lows

You are now ready to convert assembly constraints into joints for the first pair of products
namely Bearing.1l and Case.1

Multi-select Offset.23, Coincidence.21 and Coincidence.22 in the Constraints List (use CRTL

5.
Key + left mouse button) The Create Joint button is no longer grayed out.
Constraints List Resulting tipe Jointz Lizt
|F“Eli'2| Mame | Type | Constrair
Create Joint I
3 Add Cormmand
IN:::ne j
[elete ot I
i ey i rr .
Click Lreate Joint ( the resulting type is specified in the resulting type field).

The Joint list is updated. If you are not satisfied, click the Delete Joint button.
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The Rigid joint is identified in the specification tree and highlighted in the geometry area
==t echanizms

== & Mechanizsm.]
== Jlaints
L— Rigid.1 [Bearing.1.Caze.1]
&% Offzet 23 [Bearing 1.Case.1)
‘i Coincidence. 21 [Caze. 1 Bearing. 1)
ﬁ Coincidence. 22 [Caze. 1 Beanng.1)
— Commards %
==Fix Part [ Caze.1 ]
o Fin20 (Case.1)

—|_aws

6. Proceed in the same manner to convert the remaining assembly constraints into joints. Use

Go to Next Unresolved button :

You converted the constraints but forgot to create a command. You need to assign the
command to Revolute.4
Use Step Backward button

7. All you need to do is double-click Revolute.4 in the Joint list and check the Angle driven

option in the Edit joint dialog box displayed.

Constraints List Resuling type Jointz Lizt

Mame | Tvpe | Elements tppe | Mame Type | Constr:
TR || Fi=volute. 4 Re...  Coinci

Joint Edition : Hevolute_ 4 [Revolute]

Jaint name : |F| eviolute. 4

Joint geormetry ;
Line 1 : [400z Line 2 : | 5wz
Plane 1 : [Face Flane 2: |Face

o Angle driven

Joint Limitz
|7 Lawer Limit - [-360deq [ 15 Upper Limit |3I3I:I|:|eg =

wl Cancel i

8. Click Ok in the Joint Edition dialog box. When done click OK. The following information

message is displayed:
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Information E3

@ The mechanizm can be simulated

9. Click OK to confirm your operation.

The mechanism can now be simulated.

:I-.-'-‘-.Fplin:atinns
==Mechanisms
== 4 Mechanizm.1

==loints

' — i@ Rigid 1 [Bearing.1,Case1)
t-@ Frizmatic. 2 [Slide.1.Bearing.1)
-r@ Rewvolute. 3 [Caze. 1. Cog-wheel.1]
-rﬁ Revolute. 4 [Cog-wheel.1.Ring.1]
t-% Flanar.5 [Ring.1.5lide.1)
== LCormrmands
E Command.1 [Revalute. 4. Angle)
==Fix Part [ Caze.1 )
o Fie20 (Case.1)

=10

10. Click the Simulation with commands icon S from the DMU Kinematics toolbar.

Please refer to Simulating With Commands.

+~ Note that when you have several fix constraints in your assembly, you can create a rigid joint
I ' between each of them. When this is the case, the following warning is displayed:

T - |

There are more than one Fix Constraint in the azzembly.
Do pou want ta create Rigid Jointz between the fis partz
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Trace

Using the Trace Command
Generating a Trace from a V5 Mechanism
Generating a Trace from Lines
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2

!I
Wi

[

Using the Trace Command

The Trace and Swept volume functionalities are very useful to design respectively the trajectory of a moving point
or the volume swept by a set of moving products during simulation. The main default of these commands is that
they accept only a replay object to create the trace or the swept volume. Now these two commands accept also
mechanisms. The only condition about these mechanisms is that they can be simulated with laws.

Part Design and Generative Shape Design Licenses:

You can use this capability only if you have a Part Design and/or a Generative Shape Design license

This task explain how to use the trace of a point for design purposes. This is very useful in the design process as
you can use the resulting trace to design cams.

Open the Create_Trace.CATProduct document.
A simulation is recorded and compiled into a Replay object.

Automatic switch to Design mode:

If you work with the cache system in visualization mode, you no longer need to use Edit-=Representations-
=>Design Mode beforehand as the switch to design mode is automatic (an eye appears as you point the product in
the geometry or specification tree). All you need to do is click on the object.

(for more detailed information, please refer to DMU Navigator User's Guide- Viewing the Cache Content)

1. Click the Trace icon % from the DMU Generic Animations toolbar.
The Trace dialog box appears:

Trace EE

Object to trace out : IF‘ED|E}'-1 j
Elements to trace out (ISR

Reference Product © | Create_Trace

Mumber of zteps 25

Deztination of the trace
’; Mew Part () Feference Product

—_— (@ ok |

2. Select a point to trace either in the geometry area or in the specification tree.
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3. Click Ok to end the trace creation.
Trace EEd
Object to trace aut Feplay.1 j

Elements to race out |FE AR

Reference Product © | Create_Trace

Mumber of steps 26
" Deztination of the trace

@ Mew Part

() Feference Product

@ 0K | |is
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@ Create_Trace
# Ring Ring 1]

@ Bearing [Bearing.1]
u—@ Slide [Slide. 1]
=53l Slide
25w plane
257 pz plane
£z plane
'E‘-':i FartBody
I"-'HQ- Open_body.1
= Paint1

® Fuoint.2

@ Cog-wheel [Cog-whesl 1)

= |f the Reference product is a not a Part, the trace destination is a New Part document as you
4 cannot only write into a part document.

The trace is created in a New Part and looks like this:
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Part

plane

¥z plane

Faint 1
Point 2
Foint.3
Faoint 4
Faint 5
Point 6§

ﬂiﬂ dow HEID
Center Graph J ey Wfindom
Reframe On Tile: Harizontally
Hide,fShov Tile Vertically
o .
Propetties Cazcade
Cefine In Work Object 1 Praduct]

il Zhr|4

Chrl+-iZ

_ Center Graph

%] Rinc
Beframe On

# cog

[Cut Chrl+

%] Eea B
1 C Chr+C
2] Slids-w i

5. The trace is identified both in the specification tree and in the geometry area
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’%};] _reate_Trace

f‘@ Ring (Ring. 1)

T" sty Cog-wheel (Cog-wheel, 1)
f‘ iy Bearing (Bearing, 1)

-r- Py Slide (Slide. 1)

f‘ Wyl Case (Case, 1)
T-ltracet (Tracet. 1)

6. Now, Run the replay step by step. For this: select Replay in the specification tree and double click replay1l.

7. Click the Trace icon % again.

8. Expand the Slide node and select point 2 in the specification tree as point to trace.

Ue—@] Slide (Slide.1)
=3 Slide

— 7wy plane
— <7 i plane
— =7 zx plane

T‘- FarBody

= Open_body.1

cr- * Faint.1

=+ Point2

9. Select Cog-Wheel.1 as Reference product

T" thy Bearing (Bearing. 1)
-r- Pyl slide (Slide, 1)
T" thyl Case (Case, 1)

f‘@ Tracel (Tracel. 1)

10. Select the trace destination (Reference Product) when done, click Ok.

The trace appears in the geometry area in the part select ( Cog-Wheel.1)
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Generating a Trace from a V5 Mechanism
(which can be simulated with laws)

This task explains how to generate the trace of a point from a V5 mechanism which can be simulated with laws.

I~

0
This is very useful in the design process as you can use the resulting trace to design cams.
Open the Use_Sensors.CATProduct document.
Automatic switch to Design mode:
If you work with the cache system in visualization mode, you no longer need to use Edit-=Representations-=Design Mode beforehand as the switch
to design mode is automatic (an eye appears as you point the product in the geometry or specification tree). All you need to do is click on the object.
(for more detailed information, please refer to DMU Navigator User's Guide- Viewing the Cache Content)

1. Click the Simulation With Laws icon = in the DMU Kinematics toolbar

Kinematic Simulation - Mechanizm_1 EHE |

Mechanism : I Mechanizm. 1 j

|StartEIJ|— 10 m E_l

M|« H| Il |H M
MHumnber of steps:l vI Analysiz. . '

[ Activate Sensors

Cloze
[T - e |

2. Run the simulation using the simulation buttons

3. Click Close when satisfied.

4. Click the Trace icon % from the DMU Generic Animations toolbar.

The Trace dialog box appears:

Trace HE

Object to trace out IMechanism.'I j
Elements to trace out [
Reference Product :  [Use_Sensors
Mumber of steps : 41

Destination of the trace
’; MHew Part 2 Reference Product

_— QDK|

/iy About The number of steps:

It is not possible to edit the number of points value directly in the Trace dialog box.
By-pass: click the Simulation With Laws icon and change the number of steps value.

If the number of steps value is 100 for example, the number of points traced will be 101
because of the original position. Then the Trace dialog box will appear like this :

Kinematic Simulation - Mechanizsm.1 “m

Trace EHE
Mechanism : ;
|Mechan|sm.l H Objec to race out - [}cchariom 1 =
.Start 0 J'l 10 r] ooo E Elements o hace out - Ji3H ion|

Reference Product : Sensus
Humber of steps - 101
Destnation of the hace

@ New Part O Reference Prady

] &ctivate Sensors

5. Select a point to trace either in the geometry area or in the specification tree.
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6. Select a reference product, click within the field and select Rear_Moving-Arm.1 in the specification tree

Obiject to trace out: [ echanizm.1 ﬂ
Paint to trace out . [Wertex

Reference Product - fRear Moving Am1
Mumber of Pointz ;. [49

Destination of the trace
) Mew Part @ Fsference Product

@ 0K l ﬂEanceIl

7. Click Ok to end the trace creation.

=" If the Reference product is a not a Part, the trace destination is a New Part document as
you cannot only write into a part document.

The trace is created and looks like this:
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i

N
i

Generating a Trace from Lines

The trace command is very useful to build the trajectory of a moving point of a mechanism or a replay. You can now select
lines and several elements (point and /or lines) at a time to generate a line.

This task explains how to generate the trace of a point

Open the Use_Laws.CATProduct document.

Note you can only generate a trace from a replay or a mechanism which can be simulated with laws. Remember, a
mechanism with no laws associated does not appear in the "Object to trace out" field of the Trace dialog box

Automatic switch to Design mode:

If you work with the cache system in visualization mode, you no longer need to use Edit->Representations->Design
Mode beforehand as the switch to design mode is automatic (an eye appears as you point the product in the geometry or
specification tree). All you need to do is click.

(for more detailed information, please refer to DMU Navigator User's Guide- Viewing the Cache Content)

1. Click the Simulation With Laws icon ¥ in the DMU Kinematics toolbar

2. Change the number of steps value to 120

Kinematic Simulation - Mechanizm.1 EE

techanizm : IMechaﬂiSm-1

fd
Stat Of———— S poo (& .|

H|4|H|II|H|P|H|

Mumber of steps:

Analugiz.

[ Activate Sensors

-

3. Run your simulation if necessary

About The number of steps:

It is not possible to edit the number of points value directly in the Trace dialog box.
i, By-pass: click the Simulation With Laws icon and change the number of steps value.

If the number of steps value is 100 for example, the number of points traced will be 101 because of the
original position. Then the Trace dialog box will take into account the modification: step 4

4. Click the Trace icon % in the DMU Generic Animations toolbar.

The Trace dialog box appears: The number of steps is 121 (120 + original position)
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Trace E E

Object to trace aut : IMechani$m.1 =]
Elerments to trace out NI

Feference Product . | Product

Humber of steps 12

D estinatian of the trace
@ Mew Part () Reference Product

— w 0K I @ Cancel |

5. Zoom in, and select a line to trace out as shown below:

Trace EHE

Object to trace out : I e e e j

Elements to race out ;G

Reference Product . |PraducH
Mumber of steps 121

Drestination of the trace
@ Mew Part () Reference Product

W Cancel I

Note: You can multi-select elements (lines and/or points). In this case, the number of elements you selected
appear in the "Elements to trace out" field

L.

For instance, if you selected three elements (two lines + a point, see picture below), three traces will be
created. The traces of the three geometrical elements will be created in separate bodies

Trace E E3

Object to trace ot : IMechanism.'l [ |
Elements o trace out :ERD

Reference Product:  Praduct

MHurnber of steps 1

Destination of the trace
@ New Part () Reference Product

|ﬂ Ok I iEancell

6. Click Ok to end the trace creation

= |f the Reference product is a not a Part, the trace destination is a New Part document as you cannot only write
into a part document.

The trace is created in a New Part and looks like this:
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Window sl =12 x
j Mew window
E Mew Gantt Chart \Window

Center Graph

Beframe On

@ Hide/Show Tile Horizontally

Properties Tile Vertically
Cazcad
Define [n Work Object Lascans
% Cut Tkl 1 Froduct]
Chrl+C ! 2 USE_L&wWS.CATProduct [ReadOnly)

3 Partk

Center Graph

Beframe On

kel
Chrl+C

=] A Delete Del
The trace is identified both in the specification tree and in the geometry area
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8. Click the Simulation With Laws icon ==F

9. Launch your simulation with laws using the Play forward button
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=Anplications

=kechanisms

=Commands

"art [ Pad?.l )

celerations

in the DMU Kinematics toolbar

>
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Setting Joint Limits

This task consists in setting joint limits.

L

Limits for joints which can be assighed commands are always set. Those limits are used in
I ' kinematics simulation context (please refer to Simulating With Commands)

Open the SETTING_LIMITS.CATProduct document.

E— 1. Double-click Revolute.3 in the specification tree.

ir-.ﬁ.lnplicatinns
==Mechanizms
==& Mechanizm.1
==lointz
l—@ Rigid.1 [Bearing.1,Case.1)
i—m Frigrmatic. 2 [Shde. 1 Bearing. 1]
#—:ﬁ Rewvolute. 3 [Caze.] .Cogwheel1]
i-.;ﬁ Revolute. 4 [Eu:ugjﬁ
#—I-,;-fﬂ Flanar.b [Ring.1.50de.1)

eel.1.Ring.1]

Commands
tFi:-: Fart [ Caze.1 )
Laws

The Joint Edition: Revolute.3 appears:

Joint Edition : Revolute 3 K Ed

Joint name ; [2F T
Joint geormetny ;
Line 1[40 Line 2 {2z
Plare 1 : [Face Flane 2 |Face

4 Angle driven

Joint Lirnits
|7 Lawer Limnit ; |-3I3I:I|:|eg [ 5 Uipper Limit |35Ddeg =

w 0K w Cancel
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Because a command is assigned to Revolute.3, the limits are necessarily set. The
default values for angle limits are:

o Lower limit -360deg
o Upper limit 360deg

For length command types limits the default values are the following (for Prismatic
joints,..)

o Lower limit -100mm

o Upper limit 200mm

Remember you can at any time change the unit using Tools-=0Options->
Parameters and Measures-=> Units...

2. Click Cancel to exit the Joint Edition dialog box.
You are going to set limits on the prismatic joint which has not been assigned any
command

3. Double-click Prismatic.2 in the specification tree.

The Joint Edition: Prismatic.2 is displayed.

Joint Edition - Prismatic.? [Pnsmatic)

Joint name ; [

Joint geometmy :
Line 1: [Edg= Line £:|Edge
Plane 1: [Face Flane 2 [Face

[ ] Length Diiven

Joint Limits
|7|:|L|:|wer Lirnit : |unset H (] Upper Limit : |unset E

@ 0K & Cancel ]

4. Check the Lower and Upper limit buttons and enter the required values:

o -10mm

o 10mm

Joint Limits
|7-| Lower Lirnit : |-10rnrm E 4 Upper Lirnit ; |'IEImm |ﬁ
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5. Click Ok to confirm your operation.

You are ready to run a simulation with the limits set.
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Mechanism Analysis

DMU Kinematics Simulator provides easy methods to detect and analyze collisions and
distances between products. It also provides the capacity of generating a swept volume.

The DMU Space Analysis Version 5 product must be installed before using certain
functionalities such as swept volume.

o

Analyzing a Mechanism
Sensors
Other Analyses
Measures
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Analyzing a Mechanism

This task shows how to analyze a mechanism using the Mechanism Analysis dialog box

v
A

Open the Mechanism_Analysis_01.CATProduct document

%

1. Click the Mechanism Analysis icon

The Mechanism Analysis dialog box is displayed.
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It lets you access information about each joint in the kinematics mechanism, you can see which joint is assigned a command for instance. You
can now save the information displayed in the Mechanism Analysis dialog box using the Save button.

The mechanism components are detailed under the following characteristics:
s Command

o Type: revolute, prismatic, spherical...

o Partl: first part upon which the joint is based.

o Geometry: geometry associated to the part

o Additional information: if the joint is valid or not

o dressup information

Mechanism Analysis

2%

— General Properties

Mechanisi name : Mechanism, 1

Mechanism can be simulated : Ve

mumber of joints 3

mumber of commands ; 1

Deqgrees af freedom without command ¢ | 1

Deqgrees af freedom with commands o

Fixed part : Inner ring

|O Showe joints @ Hide joints save | Lz, '
Joink | Cammand | Type | Part 1 | zeometry 1 | Part 2 | Geometry 2 | Part 3 | additional information |
Joink.1 Roll Curve  Inner ring Edge Raller Edge Walid Jaint

Joint, 2 Roll Curve  Raoller Edge outer ring. 1 Edge Walid Joink

Joint.2  Command.l Rewvolute  outerring.l  Axis Inner ring iz

Mechanism dressup infarmation:

Part 1 | part 2 | Part 2 |

= If you defined a new mechanism, when you delete a part including in the mechanism the corresponding joint is no longer valid. The message

[ invalid joint! appears in the Mechanism Analysis dialog box.
The degree of freedom is displayed by default.

But you can still choose to hide the degree of freedom of the mechanism:

o Right-click mechanism.1 in the specification tree and select hide degree of freedom item form the contextual menu displayed:

;—Arplications
== Mechanizms
L5 Mecharion.00F-0
T'-Jointx %
Commands
Fix Part [ Inner ring |
Laws

Speeds-Accelerations
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Deete Dal

Selechon Mode ¥

2. Check the Show joints radio button. All joints are visualized in the geometry. (if you select one particular joint, the corresponding joint is visualized)

. - Note, a low-light visualization mode is available. You can better visualize the different components involved in joints. For instance, select Joint.1

in the list.

t Cuter ring {ouket ring. 1)
L COuter 2 (Outer 2.1)

Conskraints
‘ :fliFix.‘} (Inner ring)

& Caincidence.5 {auter ring. 1,Inner ring)
&* Coincidence.6 fouter ring.1,Inner ring)

The components involved in the Roll Curve joint are highlighted in the specification tree and in the geometry

3. Select Joint.3 in the list.

The mechanism dressup information is displayed
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Joint | Command | Type | Part 1 | Geometn 1 | Part 2 | Geametr_l,l2| Part 3| Additional infalmatianl
Jaint.1 Foll Curve  Innerrng  Edae Fialler Edge W alid Joint
Joint.2 Fall Curve  Roller Edge outerring. 1 Edge Y alid Jaint

Joint.3 ke outer ning.1 Inner ring

techanizm dressup infarmation:

outer ring. 1 | Inner ring |

Outer 2.1

4. Now click Close
5. Open the Mechanism_Analysis_02.CATProduct document

6. Repeat step 1

Mechanism Analysis

General Properties ——— T e

2ix

Mechanism nams : echanis. 1
Mechanistm can be simuated : [fes
Murber of joirts I-E—
Number of commands : s
Degrees of freedom without command : [T~

Degrees of freedom with commands : [

Flued part : Inner ring

() Shaw joinks W Hids joints Save |

Pastl - Geometry 2 | Part 3 | Additional information

R e Inner ring Edge Roller Edge Iy
Joink,2 Roll Curve  Roller Edge ouker ring.1  Edge Irrealid Joink !
Joink,3  Command.l Rewvolute  outerring.l  Axis Inner ring Axis

id Jink | minimal distance = 4,20

Mechanism dressup information:

Inner ring [ Roller |

S

The Mechanism Analysis dialog box appears:

you can benefit from a feedback about the validity of your joints in Additional information field

In our example, two joints are considered as broken. You will need to redesign them.

':Q:' You can now save the information in various formats: .xls, .txt and Lotus 123 (provided that you have it installed on your machine). To do so:

7. Click Save. The Save As dialog box appears:
- set the appropriate Save as type using the drop-down list
(-xIs in our example)
o identify the folder in which you want to save the file
enter a file name

o click Save
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Save in: Ia zamples j L o Ei‘( Ef-
[:I_vti_an

File narne: j Save I
Save as ype: |Micrusoft Excel work sheets (% xls) j Cancel |
A

8. Click Close.

9. Open the Mechanism_Analysis.xIs file you have just created. You should obtain something like this:

IL_TI Mechanism_Analysis.xls
A B

1 |Mechanism name Mechanism. 1

2 |Mechanism can be simulated : Yes

z Murmber of joints

| 4 |Mumber of commands :

| § |Degrees of freedom without command

| B |Degreas of freadom with commands .

[7 ]

8 |

| 9 |
0

O | e | L)

Fixed part Inner nng

Jaint Command Type Par 1 Geometry |Pat 2 Geometry Patd  Additional infarmation o
Joint. 1 Roll Curve Innar nng  Edge Roller Edge Inalid Joint | minimal distance
Joint 2 Roll Curee Roller Edge outer ring. | Edge Invalid Joint |

13 |Joint.3 Comrnand. 1 Revisliste  outer ring.” Axis Inner ring | Axis

4 4 b m[\Mechanism_Analysis / K1 | Hll

@
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Sensors

Using Sensors
Creating Y=f(X) combined sensors curves
Measuring Speeds and Accelerations
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Using Sensors

77 About sensors:

This functionality enables to visualize all joint values (with commands or not), measures and joint limits if defined throughout the simulation process.
These different values used as sensors provide useful information to check your mechanism design through both kinematics simulation operations
(i.e. simulation with laws and simulation with commands)

Existing distances and interferences specifications are available in the sensors list.

Please follow the step-by-step scenario described below:
1=, This task consists in using sensors to check joint values and measure values during simulation.

Open the Use_Sensors.CATProduct document.

.~ Note: the degree of freedom of the mechanism displayed by default, if you want to hide it all you need to is right-click the mechanism and select
I ' Hide degree of freedom item from the contextual menu displayed

Definition. ..

T " W of freedom
Omponents

1. Click the Simulation With Laws icon in the DMU Kinematics toolbar.The Kinematic Simulation - Mechanism.1 dialog box is displayed:

Kinematic Simulation - Mechanizm. 1 E3

hechanizm

| I Mechanizm. 1

#
st o ———— wpow = __{

H|4|H|II|H|P|H|

Analpziz. ..

[] Activate Sensois

.

2. Check the Activate Sensors option.The Sensors dialog box is automatically displayed

This scenario aims at checking your mechanism complies with the bill of material.
The required specifications to be checked in our example are the following:

o Table height = 815 mm (see measure already defined)

- Table path = 200 mm approximately ( 815mm to 1015mm)

o Limits are set on prismatic. 13 (lower limit=0, upper limit = 200mm)
o There is a law defined corresponding to the jack path

o Minimum distance between the Arm_Joint products and the table + fixation table

In this first try, you are going to check if your Kinematics mechanism is correctly designed using the corresponding sensors during simulation

Besides, we added an interference specification.

3. Select the sensors to be observed:

o Prismatic.13\Length (corresponding to the table path)
o MeasureBetween. 369\Length (table height)
o Prismatic.14\Length (corresponding to the jack path)

» Distance Results.1\Minimal Distance

4. Set the Check Limits option to Stop.
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Selection | Instantaneous Values | Histary |

Sensor

[ Urt [ Observed ]

Mecharezm, T\ otz \Prematic. 13\Length
Meacharazm. 1\Jorits\Prismatic. 14\Length

Millrreter @
Millereter 5

Mecharism, 1\Jonts\Pevolute, 12%ingle Degres Mo
Mecharizm. 1% otz '\Revaolute. 1 3\Angle Degree Na
Mecharizm, 4otz \Revolute, 1444ngle Degres Mo
Mecharezm, 1%Jomnts Revalute, 154ingle Degree fio
MeasureBetwesn. 363 Length Millreter {es )
Meazureletwesn, I634PHx Milleneter o
MeazureBetwesn IEIWPH Millreter Na
MeazureBetwesn. 36341 2 Iillerieter No
MeasureBetwesn, 3694Ptx Milleneter Mo
MeasureBetwesn, IEINPL2y Millreter Na
Meazurebetwesn, 3634z Milleneter Mo
“Distance Results, 1\Minimal Distance” Wiillmeter =|
Deselect Al 1 Select Al |
—-— s
Display Optionis — -
o S E1—Li|'e<.
Detect Clashas — Check Lirnits
@ Automatic O Inteferences |O Off ) On

B B B | et oo

5. Select the History tab to visualize the sensors behavior while running your simulation:

>

before

use the Play Forward button

6. Check the last values for:

o MeasureBetween.369
o Prismatic.13
o Prismatic.14

» Distance Results.1

after

Notice the sensors values are valid and correspond (approximately) to the specifications

| I | You can re-dimension the jack path to 260mm
The measure is now 1020.136mm.
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21
Selection | Inskantansous Values | History |
Fom... | Sensors | walue | it | Comment « |
P34 " Distance Results, 1\Minimal Distance” 737.312 Millimeter
E4T Mechanism, 11 JointshPrismatic. 13\Length 195,142 tillimeter
P47 Mechanism, 1) Joints\Prismatic. 14iLength 247 Millimeter
P47 MeasureBetwesn, 3691 Length 1010,14 Milimeter
P47 " Distance Results, i i - i i Millimeter
PAO : ints\Prismatic. 13llength  205.136 Lipper ...
echanism, 1Y JointsiPrismatic. 14lLength 260 Milimeter
MeasureBetiwesn, 369 Length 1020, 14 Milimeter

"Distance Results, 1 {#inimal Distance” 746,277 Milimeter

[~ Display Options L 3
| al
'-DEtECt Ckaihas e ———
' Automatic ) Interferences 2 On W Stop

Y -

Values to be checked Close

©) Limited [1 Lie:s

You haven't finished yet as we added an interference specification

7. Clear the History using the Clear button
8. Madify if necessary the Display Options, the default mode is all
9. Click the Selection tab and select the Interference Results.1\Nbclash sensor

;‘c} The interference is selected by default and set to on
=%+ Now, click stop

Detect Clashes
(21 Autamatic @

o 6 B

What happens when you select a interference sensor?

The following table summarizes the various cases and gives the corresponding clash status:
Detect Clashes

Automatic Interferences
status
Mode is set to interferences and Mode remains set to interferences and clash detection
clash detection switches to ON (see switches to ON
OFF image below) (see image below)
Detect Clashes ——————— Detect Clashes
@l 21 Aukomatic @ Interferences () Aukomatic @ Interferences
Mode is set to interferences and Mode remains set to interferences and clash detection
ON clash detection remains set to ON remains set to ON
(see image below) (see image below)
Detect Clashes ————————— Detect Clashes
@| (20 Aukomatic @ Interferences () Automatic ¥ Interferences
Mode is set to Interferences and Mode remains set to interferences and clash detection
clash detection remains set to STOP remains set to STOP
STOP (see image below) (see imae below)

Detect Clashes ———— Detect Clazhes

&
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11. Run your simulation again (click the Start button

12.

13.

14.

Version 5 Release 13

Two actions clear the interference sensors selection (i.e. ALL interference sensors selected)

o When the Interferences mode is selected with the clash detection set to OFF

o When you switch from Interferences to Automatic mode

10. Click the Analysis button:

o select Interference.l1

o click Browse to check the interference specification already defined. See Detecting Clashes if necessary

Edit Analyszis BHE

Mo | WEN |
Meazurel ebween 369
Diztance. 1
Interference.

(o8] [ —

Cloze I

). Repeat from step 5

This time, the measure is not valid with respect to the specifications (969.786mm instead of approximately 1015mm)

In the previous try it equals 1020.136mm which is correct

The parts in collision are highlighted in the geometry and in the specification tree
You will need to redesign the Rear_moving_Arm .CATPart.

Frame [Frame.1]

Front_Moving_4um [Frant_Maoving_Am.1)|
Fear_kMoving_am [Rear_Moving_am.1]

Jack_Body [Jack_Body.1)
Jack_Rod [Jack_Rod.1)
Tahle_Fixation [T able_Fixation 1)
Table [T able.1]

E] Constraints

i-.-'-‘-ippllcatlons

%
p
f
f

b 2azure
M echanisms
Distance

'i Distance.1

= |nterference

#% Interference.

Once satisfied, click the Graphics button in the outputs area to obtain a graphical representation

curves

Click File to save as a .xls, .txt or Lotus 123 (provided that you have it installed on your machine).
Give a name and a path

Read your document
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Note: You can now plot a sensor according to another sensor using the option button.Please read Creating Y=f(X) combined sensors
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F'—:. usesensorsresult_xls 0[]

A B B D E P

1 |Time Mechanisr Mechanisr MeasureBetween 369\ ength{hi—]
2 a 0 1] 815

3 025 104337 13 825434

4 05 208531 26 835853

5 075 312584 39 846258

B 1 416497 52 B5BRS

7 1.25) 520265 B5  867.026

g 1.5 B23833 78 877.388

g 1.75 727344 91 887.734

10 2 B3.06839 104 895.064

11 225 5933755 117 908.376

12 25 103.668 1300 918.665

13 275 11354 143 926,94

14 3 12418 186 93919

15 325 134.415 169 949.415

16 35 144615 182 959615

17 375 154.786 195 9B9.786

18
4[4 b [bi\Sheet1 / 14

i Under UNIX, It is impossible to save your results in . xlIs format.

T ]

Savein: [ Tem | [ =
] Brtmp [(Avbe
) Excelf. ] ~0061649 4l
] FrontPageT empDir @ EMOWIa_DkI)_Mavigator_pk
) Mse000 3] fitug-09-26. s
|2 hse001 3 Fitugfop. xls
2 msoclip! 3] Fitugfbp01 2. xls

< | I |
File narmne: Iusesensnrsresult Saue

Save as bpe: IMicrusu:uft Excel worksheets [F.xls] j Cancel |

vy About interferences

When an interference is defined in your product, and activated as a sensor
The sensor "value" :

MeazureBetwean, 18Dz -2,35188 Milimete
Intesference Resuls. 1 \MBClash’ 1]

Intesference Resuks 1\MbContact” 4

| latea 15

Intetference Resulz. 1YW alue' 1.83706 Millimetes

represents either:
. the penetration depth (if there are clashes in the specification results) or

. the clearance value (if there are only clearances in the specification results)

This sensor "value" is valuated only if you checked the Compute penetration depth option in the During Initial Computation clash command
setting via Tools-=0Options-=DMU Space Analysis-= DMU Clash tab at interference creation
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Druring Initial Computation

 Compute penetration depth ar minimunn distance
&y About Interferences, Distances and Measures
. If you create interferences or distances without exiting the Kinematics simulation commands (either with laws or with commands), these new

interferences /distances will not be displayed in the sensors list (this list is frozen when entering the simulation commands).

. Note that the distances and measures will not be visible in the geometry area until you activate at least one sensor belonging to these analyses.

ol

Cn
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Creating Y=f(X) combined sensors curves

z About sensors:

This functionality enables to visualize all joint values (with commands or not), measures and joint limits if defined throughout the

simulation process.
These different values used as sensors provide useful information to check your mechanism design through both kinematics

simulation operations (i.e. simulation with laws and simulation with commands)

Within a simulation with laws, you could only plot sensors with respect a time parameter, now you can plot a sensor with respect
to another sensor

I~ This task consists in using sensors to check joint values and measure values during simulation.
. )
I

Open the Engine_V4.CATProduct document.

1. Click the Simulation With Laws icon ‘=¥ in the DMU Kinematics toolbar. The Kinematic Simulation -Mechanism.1 dialog

box is displayed.

2. Change the simulation duration, click the Edit Time range button _I The Simulation duration is automatically displayed.

The default duration is 10 s

3. Enter 20 s in the maximum time bound field

Simulation Duration

 airmurmn time bound: |2|:| 3

@ 0K
o

4. Change the step number to 200

5. Select the Activate Sensors check box

Kinematic Simulation - Mechanizm_1 BE

Mechanism : IMechanism.'l j

Stat0——— 2000 =L

EI|*I|H|II|H|I>|H|

Cloze I

This scenario aims at checking the motion of the valve with respect to the crankshaft

You are going to check if your Kinematics mechanism is correctly designed using the corresponding sensors during
simulation

6. Select the sensors to be observed in the Sensors dialog box
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o Prismatic.25
Revolute.18

s Revolute.5

Launch the Simulation With laws

7. Click the History tab to visualize the sensors behavior while running your simulation:

use the Play Forward button ’

8. Click the Options button _Optiors |

The Graphical Representation Options dialog box is displayed:
Graphical Representations Opti._. B E3

() Customized

Cuztomized Curves |

addll Edicd Remave |

Cloze
- e |

9. Select the Customized option button: the Add, Edit and Remove buttons become accessible

Graphical Representations Opti... [ E3 |

O Wersus time @ Custormized
Custornized Curves |

10. Click Add, the Curve Creation dialog box is displayed

Curve Creation 12 =)

MName:  [Curve.d
Abgrigzar

 echanizm. 14 ointzhRevolute Buangle j

Mechanizm. 1 \Joints'Hevolute. 5hAngle

Ordinate:

@ Ok
-

11. In the Abscissa and Ordinate lists, select the required sensors
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Curve Creation H= B

N ame: Curve. 1
Abszcizea:

Ordinate:

Mechanizrn. 1% ointzh R evolute. Buangle

i} i
B

Mechanizm. 1\ ointzh\Revalute,
Mechanizm 1hJointzhRevolute. T angle
- Mechanizm. 1% ointzhBevolute. 3vbngle
— IMechanigm. 1" Joints\Revolute. Bbngle
Mechanizm. 1% ointshRevolute. 1 0%angle
Mechanizm. 1% ointshFevolute. 11%4ngle
kechanizm. 1% ointshRevolute. 12%4ngle
Mechanizm. 14 ointshCelindrical. 1445Length
Mechanizm. 1% ointshColindrical. 144 ngle
Mechanizm. 14 ointshColindrical. 154 Length
Mechanizm. 1% ointshColindrizal. 154 nale LI

12. Create two customized curves:

o curvel: prismatic 25 with respect to Revolutel8

curve2: prismatic 25 with respect to Revolute 5

(Optional)
Give a meaningful name to your new customized curve.

Curve Creation HE = Curve Creation M= E3

Name: Curve. 1 N ame: Curve. 2

ADCISEE. [ 1 achanizm. 1% oints Fevalute. 184angle j Abstissa: | echarism. 1% oints\R evolute. S\Angle j
Ordinate: Ordinate;

Mechanizm. 1 \WJointz\Prizmatic, 254Length

Mechanizm. 1 \Jointzs\Prizmatic. 254 ength

@ O @ 0K
. -

13. Click Ok when done.The two curves are created:

Graphical Reprezentations Opti... B E3

(21 Wersus time @ Customized

Customized Curves |
Curve.l
Curve.2

[[add] Edit | Femove |

14. Click Close.

15. Click the Graphics button from the outputs to obtain a graphical representation. The curve 1 is displayed
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_Curve { Cuvez |

-

17. Click File to save as a .xls or .txt file.

Give a name and a path

f Note you can Swap to the default mode (curves plotted with respect to time) at any time
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18. Click the Options button and select the versus time option button

Graphical Representations Opti._. B E3

¢ Mersus time: i) Custornized

ztomized Curves |
Curve.1
Curve 2
Add | Edit Femave |

. Cloze I

19. Click Close

20. Click again the Graphics button from the outputs to obtain a graphical representation

Senzms Graphical Fepresend alsen
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z
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Measuring Speeds and Accelerations

About measuring speed and acceleration:

To qualify a mechanism behavior, or to improve its design, it is required to measure speed and
accelerations during mechanism operation. Linear Speed and Acceleration calculations are based a point
with respect to a reference product, whereas Angular Speed and Acceleration are those of the product to
which the point belongs.

You can choose the Cartesian System Axis for the result projection using the Other axis option in the
Speed and Acceleration dialog box

This task consists in measuring speeds and accelerations. We want to calculate the reduction ratio of the
planetary reducer. We need to measure speeds and accelerations on a point belonging to the output axis.

In our example we will define speeds and accelerations:
on a point belonging to the output shaft (Eccentric_Shaft) with respect to the main frame

on a point belonging to the exit shaft ( Exit_Shaft ) with respect to the main frame

To simplify the results, we assume the shaft has a translation movement, therefore the results will be
projected onto an axis system belonging to the main frame (z axis is co-linear with respect to the exit
shaft axis)

Note: this operation can only be performed on mechanisms which can be simulated with laws.
Open the MeasureSpeedAcceleration.CATProduct document.

1. Select the mechanism on which you want to define speeds and acceleration specification

i.e. select Mechanism.1 in the specification tree

==Applications
=—hechanisms
a-?’ Mechanism.1, DOF=0
Jaints
Commands ['\\5
Fix Fart [ Main_Frame.1)

Lawes

speeds-Accelerations

.~ Note: the degree of freedom of the mechanism displayed by default, if you want to hide it
I ' all you need to is right-click the mechanism and select Hide degree of freedom item from the
contextual menu displayed

Mechanizm.1 object Diefiritian. ..

Hide degree of freedom

Componerts

&

2. Click the Speed and Acceleration icon in the DMU Kinematics toolbars. The Speed and
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Acceleration dialog box appears

3. (Optional)

Version 5 Release 13
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Enter a meaningful name. In our example keep the default name which is: Speed-Accelerationl

4. Click once in the Point selection field and select a point belonging to the parts involved in the

mechanisms.

i.e. select Point.1 under Eccentric_Shaft either in the specification tree or in the geometry area

i 1Eccentric_5haft
iy plane
vz plane
iz plane
ﬁ PartBody
2 Geometrical Set. 1
.. Plane, 1
~2 250
&l Décalage”
2 E25
7EE
75 e

L . peies

E Eccentric_Shaft (Eccentric_Shaft, 17

Note: The speeds and accelerations of this point (sensor) will be calculated with respect to a

reference product

5. Click once in the Reference product field and select the reference product of your choice

i.e. select Main_Frame.1 either in the specification or in the geometry area.
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6. Select an axis system for the projection of the result. In our example, keep the default one which

is the root product axis system.

7. Click Ok in the Speed and Acceleration dialog box

Speed and Acceleration EE |
t echanizm: Mechanizrm. 1 j
M ame: Speed-Acceleration. 1
Reference praduct: |t ain_Frame. 1
Point selection: Faint, 1

@ Main axis () Qther awis: I

W Cancel I

The Speed-Acceleration.1 item is identified in the specification tree.
==Applications

==techanizms
IIll- Mechanizrn. 1, DOF=0
Joints
Cormands
rFi:-: Fart [ kain_Frame.1 ]
Laws

=5 peeds-Accelerations
I—E&? Speed-dcceleration.

s

8. Repeat Step 2.

9. Click once in the point selection field and select Point.2 under Exit_Shaft either in the specification

tree or in the geometry area

10. Click once in the Reference product field and select Main_Frame.1 either in the specification or in

the geometry area.
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W E coentiic_Shaft [Eccentiic_Shalt 1
ﬁ CorecGear_35 [Coraclhear_35.1)
@4 Corsclear_35 [Coricliear_35.2)
@ CorucGear 25 [ConicGear 251
ﬁ CorcGear_50 [CormcGear_50.1
&4 Ring_1 Ring_1.1)
& Ring_2 [Fing_21)
@ Gear_75 (Gear_751)
@ Gear_d5 [Gear_45.1)
L) ]
@ Diiving_Shait [Diving. Shait 1]
@ Gox_£0 (Gear 50)

B Gex_%0 (Gear_90.2)

%3 Exi_Shaft [Exit_Shah1)

ﬁ Movement_Conveiter [Movement_Corvertes, 1]

Version 5 Release 13

11. Select a Cartesian axis system for the projection results.

Page214

Select the Other axis option, click once in the field and select Axis System.1 under Main_Frame.1.

=
I Main_Frame (Main_Frame. 1)
U'c'gl Main_Frame
— oy plane
= vz plane
= 2w plane
=- 7 fixis Systems
- Auxis System. 1
9% PartBody
#-22 Geometrical Set.

12. Click Ok to create the Speed-Acceleration.2 item

Speed and Acceleration EE |

Mecharnizm: M echanizm. 1

b

M ame: Speed-dcceleration. 2

Reference praduct: |t ain_Frame. 1

Paint zelection: Faint, 2

() Main axiz @ Other axis: I-"-“'-?'CiS Systern.

@ Cancel I

The Speeds and accelerations are identified in the specification tree
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Version
li-.-‘-‘-.i:plicatinns
=— Mechanizms
L—? Mecharism.1, DOF=0
Joints
Cornmands
Fix Part [ Main_Frame.1 ]
Laws
==5peedz-dccelerations
I:@té Speed-Acceleration. ]
@E Speed-dcoeleration. 2

13. Click the Simulation With Laws icon ==

5 Release 13

in the DMU Kinematics toolbar

14. Select the Activate Sensors option to display all measures during simulation.

15. Select the sensors to be observed:

Speed-Acceleration.1\\X_AngularSpeed
Speed-Acceleration.2\\Z_Point.2
Speed-Acceleration.2\\Z_LinearSpeed
Speed-Acceleration.2\\LinearSpeed

Speed-Acceleration.2\\Z_Angular Speed
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CSpead-fcceleration 2T _LinearSpeed’
‘Speed-Aocaleration 27 _Linearspeed’
‘Speed-Acceleralion MLinesSpeed
“Speed-Acceleialion 2v_Linear Acceleiation
‘Speed-fcceleration 2Vt_Linear Acceleration’

Speedfcceleraton 2\ Linear Accelarabon

‘Speed-Accaleralion Aliness Acceleralion’
Speed-fccslzation 2N _Angular Speed
‘Speed-Acceleration 2V _Argular Speed’
‘Cpeed-Acceleration 22 _Angular Speed’
‘Speed-Aocaleration Aingula Speed
Speed-Acceleation 2N _angular Accelerabon
"Speed-Accelsation 2N _Angular Accelsrabon’
‘Speed-Acceleration 22 _Angular Accelerabon”
Cpeed-Acceleralion 2Angular Accelershon
‘Speed-Accaleration Ax_|RL

Sengo | Urit | Obzerved | =]
“Speed-Acceleration 18 _IRC Milirnestes Mo
‘Speed-Acceleation 1V 2_|RC Milkmete: Mo
‘Speed-Accaleration 2_Port, 2 Milimeter Mo
‘speed-Acceleralion Y _Pont.2 Milbrneter ils
‘Spesd-Acceleation 242_Poirt. 2" Milirnetes >
‘Speed-Acceleration 2 _LinearSpeed’ Meter per second ELs

Meter per zecond
Meter per second
Meter per zecond
Meter per squaie s&c..
Meter per square sec...

Meter per square sec
Meter per square sec.., .
Tuiir ptr mirte Ma

Tuir per minute
Tum per minute
Tum par minute
Fiadian per square z= .. Mo
Fadian per squae 2., Mo
Fadian per square s2.. Mo
Fadian per square 32, Mo
Milirneter Mo

16. Run your simulation with laws

17. The Speed and Acceleration result parameters are logged (22 Measures are available, including

linear and angular speed and acceleration (their projections on the reference axis chosen + their



DMU Kinematics Simulator Version 5 Release 13 Page 216

magnitude. Besides, the coordinates of the computation point are available too.

18. Click the Graphics button from the outputs area to obtain a graphical representation

Semvanrs Graphic sl Bepresemdalion

19. Click Close.

20. Open MeasureSpeedAcceleration_Result.CATProduct document to check your results.
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Other Analyses
WS

Sensors->Check Limits

Calculating Distances
Detecting Clashes in V4
Detecting Clashes in V5

Detecting Clashes Automatically in V4
Detecting Clashes Automatically in V5
Checking Joint Limits

Page217
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Calculating Distances

~I~, This task shows how to calculate distances between two products.
_.‘._
Y

Insert the KIN_EX17* .model files from the samples folder.
o ' The kinematics document must be already opened.
You already defined a simulation. For more information, please refer to Recording Positions.

ﬂ- 1. In the specification tree, click KIN_EX17_06_CENTRAL_DOOR then control-click
KIN_EX17_09_LEFT_DOOR.
The two items are selected and highlighted in the specification tree.

P aduct ]

—%' KIM_EX17_16_EMSTE [KIM_EX17_16_EMS1E.1)

—%' FIM_E17_00_Mirage_F1_aCTNWE_MODEL [KIM_EX17_00_Mirage_F1_aACTINE_MODEL.T)

—%' KIM_EX17_01_EMST [KIN_EX17_01_EMS1.1)

—%' KIM_Ex17_02_EMSZ [KIN_EX17_02_EMS21)

—%' KIM_Ex17_03_EMS3[KIN_EX17_03_EMS53.1)

—%' KIM_Ex17_04_EMSA [KIN_EX17_04_EMS4.1)

—%- KIM_EX17_05_EMSE (KIM_EX17_05_EMN551]

—%' KIM_Ex17_06_CEWMTRAL_DOOR [KIN_EX17_06_CEMTRAL_DOOR.T)

—%' FIM_EX17_07_EMST (KIN_EX17_07_EMNS71]

—%' KIM_Ex17_08_EMSE [KIN_EX17_03_EMSE.1)

—%' KIM_Ex17_03_LEFT_DODOR [KIN_E=17_03 LEFT_DOOR.T)

—%' KIM_EX17_10_ENST0 [KIN_Ex17_10_ENS10.1)

—%' FIM_EX17_11_EMS11 [KIN_Ex17_11_EN511.1)

—%- FIM_EX17_12_EMS12 [KIN_E=17_12_EM512.1) %

—%' KIM_Ex17_13_0PEMIMG [KIN_EX17_13_0PEMING.T)

—%' FIM_EX17 14 EMST4 [KIN_Ex17_14_EMS14.7)

—%' KIM_EX17_15 EMNS15 [KIN_Ex17_15_ENS15.1)

—%' FIM_E17_00_FI=E [KIN_Ex17_00_FI<E.1)

— %3 Product? (Product2 1)

t=rtpplications

5 ]
2. Click the Distance and Band Analysis icon in the DMU Space Analysis toolbar, or select

Insert -=> Distance from the menu bar to calculate distances.The Edit Distance And Band

Analysis dialog box is displayed.

3. Ensure that the first Type drop-down list box is set to Minimum and Inside one selection
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Edit Distance and Band Analysis

— Definition
Mame:  [Distance.
Type: b irnimLam

j Selection 1:

Ihzide one selection

j Selection 2

| Mo selection

Minimunn distance: |'I mim

.-'-‘-.n:n:uran:_l,l:lﬁmm El @7 |Ma:-:imum distance:lEmm

— Results

Distance |Dmm

Delta 3 |0mm % [Omim Z [Omim

Foint 1 |346.077mm ' |-640.303mm Z |-1885.61 Fmm
Point 2 #|346.077mm ' |-640.303mm Z |-1885.61Fmm

Foint T on |EIM_E=17_09_LEFT_DOOR.T

Paint 2 on [KIM_EX17_06_CEMTRAL_DOOR.1

@ 0K

@ Apply _] w Cancel i
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f The default distance analysis is measuring the minimum distance inside one selection.

4. Click Apply

5. Click O

The specification tree is updated.

6. Double-click the Simulation.1 in the specification tree. The Edit Simulation dialog box is

K.

displayed.

7. Click the Edit Analysis button.

;—ﬂf:plil:atinns
Distance
-Simulaticnl%

| ) .
== Simulation. ]

F-ANDIMNG GEAR
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Edit Simulation | 7] |

I
[«i«f i [wi{w[W]
Blu.nn | ]

[ ] Animate viewpaoint

[nzert l b mdify I [elete I Ship |

[ ] Automatic inzert

Interference Digtance —————
’[fo F ’[fo F

Edit analpzis I Edit zimulation objects I

@ 0K | & Cancel |

The Edit Analysis In Simulation dialog box is displayed:

8. Click Add then select Distancel from the displayed pop-up.

Select = Edit Analysis in Simulation

Mol Mame

Browsze... I .-'-‘-.u:lt:.. I Flemm-'el
w Cancel I

w OK I ﬂl:ann:ell

Edit Analysiz in Simulation

Distance. ]

The Edit Simulation dialog box is updated.

Browse, . I Add. . I Flemm-'el

@ 0K | & Cancel |

9. Set the Distance combo to On in the Edit Simulation dialog box.
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Interference —————— — Digtance ————————
ﬁﬂff = (|M a

The specification tree is updated.

10. In the Kinematics Simulation dialog box, run a step by step simulation using the Use Laws

tab.The minimum distance between the two products is displayed at each step.

«~ Please refer to the DMU Space Analysis User's Guide for more information about detecting and analyzing
[ ' distances between products or between groups.
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Detecting Clashes In V4

1=+, This task shows how to detect clashes between two kinematics products.
oy
I

7,

Open CLASH_DETECTION.CATProduct document.

ﬁ 1. In the specification tree, select GARDENAVALVE then control-click GARDENATRIGGER

The two items are highlighted in the specification tree and in the geometry area.

i ST

% GARDEMAVALVE [GARDEMAVALVE.1)

9 GARDEMA REGULATION_COMMAND [GARDEMNS_REGULATION_COMMAND.1)

T GARDEMAGARDEMAMODELE_DE_CINEMATIQUE [GARDEMAGARDEMAMODELE_DE_CINEMATIGUE 1)

'jh GARDEMALOCK [GARDEMALOCE.)

i GARDEMAMOLNTING_DPERATIONS (GARDENAMOUNTIMNG_OPERATIONS.1)

T GARDEMAMDZZLE 12 (GARDEMANOZZLE12.1]

) GARDEMAREGULATOR [GARDEMARE GULATOR.1)
r—‘% GARDEMATRIGGER (GARDEMATRIGGER 1)

% GARDEMS_MOZZLE22 [GARDEMA_NOZZLEZ2.1] %
#=Applicabon:

2. Click the Clash icon % .

The Check Clash dialog box is displayed. Make sure the interference type is set to Contact + Clash and Inside one selection.

Check Clash | 7]

Defirition

Type: |Contact + Clazh j|5mm Selection 18

Inzide one selection j Selection 2

@ 0K I \;Appl_l,ll éEanceII

3. Click Apply, when done Ok.

The specification tree is updated.

|
U—Afplicatiung

Interference
l—% Interference. 1

4. Double-click Simulation.1 in the specification tree.

The Edit Simulation and Kinematic Simulation dialog boxes are displayed.
5. Click Edit Analysis in the Edit Simulation dialog box.

The Edit Analysis in Simulation dialog box is displayed.
Edit Analpsiz in Simulation EHE

Nol Namel

Browse, I Adt.. I Flemmfel

: I ) Eancell

@

6. Click Add then select interference 1 from the displayed Select dialog box
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@ 0k | @ cancel |

The Edit Analysis in Simulation dialog box is updated:
Edit Analpziz in Simulation
Nol Mame |
1 Interference. 1

Browsze... I Add... I Femove I

@ ok | @ Cancel|

7. Click OK to confirm your operation.

You defined an interference.

8. Set the Interference combo to On.

Interference —————— Distance ——————
ﬁw -] ﬁﬂff I~

Ny
The specification tree is updated.
= plications

Intarferance
r5||mul ation

== Simulation.]
COE ARROSAGE

.
L Qﬁ Interference.
% Interference Results.]

9. To locate the clash position more precisely, set the Interference combo to Stop in the Edit Simulation dialog box

The simulation stops at the position where a collision is detected between GARDENAVALVE and GARDENATRIGGER products.

The products in collision are highlighted.

E dit Simulation EHE |

|NamEZ|SimuIatiDn.1 |

: i
THERRUNCRENER
&Im.uu |1 =]

[ &nimate viewpoint

Inzert I I adify I [elete I Skip I

[ &utomatic inzert

Interference ——————— — Dlistance ————————
HM =] [or [

Edit analyziz I E dit zimulation objects I

Edit zenzors |

@ 0k | @ Cancel |
-
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10. Click Edit Analysis in the Edit Simulation dialog box. The Edit Analysis in Simulation appears.
Edit Analysis in Simulat.__[E B3

Bru:uﬁﬁe... I Add... Hemu:uvel

v
@ 0K I & Cancel I
.

11. Click Browse.

12. The Check Clash dialog box is displayed. The specification tree is updated

Check Clash

(7] %]
— Definition
Name:llnterference.1
Type: ICIash j |Elmm Selection 1:| 2 products
IInsiu:Ie one selection j Selection 2:|
— Results
% Mumber of interferences: 1 [Clash:1, Contact:0, Clearance: 0]

Filter lizt: Iﬂ.ll ypes leDfiIter on walue jl.ﬁ.ll statuzes j .ﬁeelg filkerz I
List by Conflict | List by Product |

Mo | Froduct 1

| Froduct 2
1 KIN_E=17_09 ..

| Type | Walue | Status
FIM_EX17_01_EMS1.1 Clazh Mot inzpect...

| Keepl Comment

@ 0K I la.ﬁ.ppl_l,ll ﬂ'Eancell
[ -

.-, Please refer to the DMU Space Analysis User's Guide for more information about detecting and analyzing interferences between products or between
I groups.
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Detecting Clashes In V5

=, This task shows how to detect clashes between two kinematics products.
_.‘._

Y|
Open the DETECT_CLASH_V5.CATProduct document.

1. Click the Clash icon % .The Check Clash dialog box is displayed. An entry for the interference appears in
the specification tree.

2. Keep the default computation type (Contact + Clash) and activate the second Type drop-down list box to

select between two selections type
3. Select the products to check for interference either in the specification tree or in the geometry area:

o Selectionl: Front_Moving_Arm.1

o Selection2: Arm_Joint.1 and Arm_Joint.2

Check Clash

Drefinitian

M ame:|lnterference. 1
Type: | Contact + Clazh jlﬂmm Selection 'I:|'I product
-

Between bwo zelections Selection 2 HE

w 0K I I|ﬂ'4-'-‘-.|:||:ul_lrli IIﬂl:iar'u:nall

.

4. Click Apply, when done Ok.

The specification tree is updated.

| o
:-—.-'-‘-.Fpluzatl-:uns
Interference
T_ l—% Interferance. 1

5. Click the Simulation With Laws icon

% in the DMU Kinematics toolbar.The Kinematic Simulation -
Mechanism.1ldialog box is displayed:

6. Check the Activate Sensors option.The Sensors dialog box is automatically displayed
7. Click the Selection tab and select the sensor Interference.1\Nbclash for this:

o Select the Interferences option button

o Click the Stop button

Detect Clazhes
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8. (optional) Click the Analysis button in the Kinematic Simulation -Mechanism.1 dialog box

o select Interferencel

o click Browse to check the interference specification
The Edit Analysis appears:

E dit Analyszis EHE3
Mo | M ame |
1 MeazureBebween. 369
2 Diztance.

[nterference.

: Cloze I

The Check Clash dialog box is displayed

Check Clash

Drefiration
Mae [Inkerference. 1
Type: | Contact + Clash = |[omer Sedection 11 product
lEetween hwo selechons ﬂ Selection 2[Z products

Fesulks
E Mumber of interferences: 2 [Clashe 2, Contact: 0, Cleasrance: )

Filbex kst; ||:'.'-JI lypes E”Nn fikter on value Eiﬁll stahsses EI E |E|
|_Listby Confict | List by Product | Matix |
Mo | Product 1 | Product 2 | Tyoe | vale | Stahus | Comeners

1 Front_Moving_&... Asm_Jaint [fem_... Clazh Mat inzpect...
2 Front_Moving_A..  Am_Jaint [Bsm_...  Clazh Mat inspect...
4] | i |

Deselect | More »3 |

@ 0k | @ Apply | & Cancel |

9. Click Ok, when done, click Close in the Edit Analysis dialog box. Back in the Sensors dialog box, click the

History tab to visualize the sensors behavior while running your simulation:

b

10. Launch your simulation with laws using the Play forward button
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The parts in collision are highlighted in the geometry area and in the specification tree

+~ Please refer to the DMU Space Analysis User's Guide for more information about detecting and analyzing
I 'interferences between products or between groups.
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Detecting Clashes Automatically in V4

#lny, This task shows you how to use the Clash Detection functionality while performing a Kinematics simulation.
_.‘,_
Y

Open AUTO_CLASH_DETECTION.CATProduct document.

™ )

4 from the DMU Kinematics toolbar.

1. Click the Simulation With Commands icon

The Kinematic Simulation dialog box is displayed. Select GARDENA as mechanism.

Kinematic Simulation - GARDENA EHE3

M echanizm : IG.&HDEN.&.

c1 -345 ,_h_ 375 (15,0000
C2 -363 ,_h_ 327 |-3.0000
C3 -345 ,_h_ 375 (15,0000
C4 -355 ,_h_ 365 [5.0000

[] Check Joint Limits

Fezet l Analvziz. . I b ares = I

zf
mf
e

(] b (] ]

L4 | |» L4

2. Click Maes> | o expand the dialog box.

3. Activate the On request mode.

Kinematic Simulation - GARDEMNA EHE3

M echanizm IG.ﬂ.HDEN.ﬁ.

H
S —— T j|

2 % B30 fa] |

C: 35— E[nm &

C4 35— |p—— 50000 (&

] Check Joint Limits

Reszet I .ﬁ.nalgsi&.. I

— Simulation

() Immediate @ On request
ARIENNEIG
Murnber of step&:lm vI
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4. Click the arrow within the Clash Detection icon ® from the DMU Generic Animation toolbar.
Undock the toolbar if necessary.

Automatic C1._. B3

5. Set the Clash detection to on

6. Move slider to 116 for command 3 (C3)

7. Run your simulation

The clash is highlighted in the geometry area

7

8. Now set the clash detection on Stop mode

9. Run your simulation. This time, the simulation stops at the first clash detected.

7

.~ If you need to obtain a finer clash analysis, you need to define a interference, please refer to Detecting Interferences
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Detecting Clashes Automatically in V5

This task shows you how to use the Clash Detection functionality while performing a Kinematics
simulation.

i

Open the DETECT_CLASH_V5.CATProduct document.

1. Click the Simulation With Commands icon = in the DMU Kinematics toolbar.

The Kinematics Simulation dialog box is displayed.

Kinematic Simulation - Mechanizm.1

Mechanizm : I b echanizm. 1 J

Cormmand.1 -100 ’_JI— 251 ID ooan E '

[ ] Activate Sensors
Reset I Analysiz. . I

2. Click Moress ¢, expand the dialog box.

3. Activate the On request mode.
4. Change the number of steps to 20

5. Move the slider to the end



DMU Kinematics Simulator Version 5 Release 13

Kinematic Simulation - Mechanzm.1

techanism : I M echanizrn. 1 j

Command. 1 -'IEIEIEI Ji35'| I351_EIEIEIEI E

[ ] Activate Sensors

Reset I .-'-‘malgsis... I

— Simulation

() Immediate @ On request
ARSI
Murnber of steps:lgn -I

Cloze
. e |

6. Check the Activate Sensors option

The Sensors dialog box is automatically displayed

7. In the Detect Clashes section, Automatic option is set by default.

Set the Clash detection to Stop.

— Detect Clazhes

@ Automatic ) Interferences

8. Launch your simulation with commands using the Play forward button ’

The simulation is stopped once a clash is detected

Page 232
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Kinematic Simulation - Mechanizm.1

techanizm : I Mechanizm. 1 j

Command.1 -100 I 351 I'l 53.0500 E I

0 Activate Sensors

Reszet I .ﬂmalgsis... I

— Simulation

2 Immediate ¥ On request
AR S
Murnber of steps:lgn 1.-I

Cloze I

«* If you need to obtain a finer clash analysis, you need to define a interference, please refer to Detecting
' .f Interferences

e
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Checking Mechanism Joint Limits

#I~-, This task consists in checking joint limits during simulation
_.‘,_
Yo

Open the CHECKING_LIMITS.CATProduct document. Remember you set joint limits in the previous task

1. Click the Simulation With commands icon © from the DMU Kinematics toolbar. The Kinematic Simulation -

Mechanism.1 dialog box is displayed:

- If you work with V4 kinematics data, the check Joint Limits option is available through the Kinematics
I

simulation commands. (&=

2. Click the Sensors check button.

3. In the Sensors dialog box displayed set the check limits mode (click the appropriate option button )For instance

set the stop mode

4. Select the joints to be observed: Prismatic.2 and Revolute.3 (use the Selection tab and select the joints in the
sensor list)
Remember, you set limits on Prismatic.2 in the previous task:
o Lower limit -10mm

o Upper limit 10mm

.~ Note: because a command is assigned to Revolute.3, the limits are necessarily set. The default values for
[  angle limits are:

o Lower limit -360deg
o Upper limit 360deg

The clash detection is available within the Sensors dialog box.
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Sensors
Selection | Inztantaneous Values | Higtary |
Senzor | Init | Dbzerved |
techanizm. s aintzPrismatic. 25Length - Millimeter Y'es
techanizm. 1hJaintzhRevolute. 3angle Degree Yes
techanizm. 1 hWaintzhRevolute. 44ngle Degree Mo
Deselect Al | Selact Al {

— Digplay Optionz

& Al O Limited [1 Lines
— Detect Clashes ————— Check Limits
@ Automatic O Interferences|| ) OFf ) On @ Stop

|

Wy

— Outputs
E @I %I Graphics ... | Options | File ... I

L -

Cloze I

5. Click the History tab
6. Manipulate the slider of the command or use the manipulator in the geometry area.

Note: in direct manipulation context (using the manipulators) the simulation is stopped each time a limit is

reached.
In both cases (slider manipulation or direct manipulation) the comments column is updated each time a limit is

reached.
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Selectiml Instartaneous Valees | History

Event ... | Enrrmu*n:la".-f&nl Sensors | ".I'ah.ml |Jnit | Comment :I
2 ) Mechanizm T\Jomts'Prismatc. 2\Le..  B3..  Mili
2 72 Mechanizm 1\Joms\Revolae. 3N, 72 Deg..
3 gb.4 Mechanzm 1\JorishFrismabc. 2yle.. 8.8 Mili
3 864 Mechanizm 1'Jorts\Revolse 3348, . 864 Deg..
4 93E Mechanizm 15Joris\Prigmabe, 2\Le.. 10, Mili,.  Upper Lim#z Reached
4 936 Mecharizm 1\Joris"\Revolse 384, 936 Deg.. UpperLimiz Beached
5 1224 Mecharizm 1\Joris\Prizmabe. 2\Le .. 14 Mil.  Upper Limitz Reached
5 1224 Mecharem 1'Joris\Revolste 384, 1224 Deg.. Upper Limits Reached
B 1728 Mechanism 1\Jorts"Frismatc. 2\Le... 19 Mili.
B 1728 Mechanism 1\Joris\Revalie 3NA& . 1728 Deg. -
1| | »
Clear i
Display Oplions
@ 2l 1 Limited |1 Lineg
Detect Clashes Check Limits
® Automatic O Interferences | (2 D 2 On #® Stop
Claze

7. Click Clear if needed

8. Click Close to exit the command
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Measures

Additional tools:
&

Measuring Properties
Measuring Distances between Geometrical Entities
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Measuring Properties

5. The Measure Item command lets you measure the properties associated to a selected item (points, edges, surfaces and
entire products).

This section deals with the following topics:

Measuring properties
Measuring in a local axis system
Customizing the display
Editing measures
Create Geometry from measure results
Exact measures on CGRs and in visualization mode
Associative measures
Using measures in knowledgeware

Measure cursors

Insert the following sample model files: ATOMIZER.model, BODY1.model, BODY2.model, LOCK.model, NOZZLE1.model,
2 - NOZZLE2.model, REGULATION_COMMAND.model, REGULATOR.model, TRIGGER.model and VALVE.model.

They are to be found in the online documentation filetree in the common functionalities sample folder cfysa/samples.

Restriction: Neither Visualization Mode nor cgr files permit selection of individual vertices.
—

Note: In the No Show space, this command is not accessible.

Measuring Properties

1=, This task explains how to measure the properties associated to a selected item.
_.‘,_
W)

1.Switch to Design Mode (Edit ->Representations ->Design Mode).

2.Set View -> Render Style to Shading with Edges.

Note: You cannot use this command, if Shading only is selected.
3'Click the Measure Item % icon.

In DMU, you can also select Analyze -= Measure Item from the menu bar.

The Measure Item dialog box appears.

Measure ltem |

— Definition
[ ) [ | Iﬂ

Selection 1 mode:|Any geometny

T/

Selection 2 mode:|Any geometny

[] Other Axig:  [Mo selection

Calculation mode:| Exact elze approvimate j

r Resultz i

] Keep Measure  Create Geometry I Cuztomize. . I
wi Cancel l




DMU Kinematics Simulator Version 5 Release 13 Page 239

P1

By default, properties of active products are measured with respect to the product axis system. Properties of active
parts are measured with respect to the part axis system.

Note: This distinction is not valid for measures made prior to Version 5 Release 8 Service Pack 1 where all measures
are made with respect to the absolute axis system.

Dialog box options

. You can also measure properties with respect to a local V5 axis system.
. The Keep Measure option lets you keep current and subsequent measures as features. This is useful if you want to
keep measures as annotations for example.

Some measures kept as features are associativeand can be used to valuate parameters or in formulas.

In the Drafting workbench, measures are done on-the-fly. They are not persistent. This means that they are
not associative and cannot be used as parameters.

. A Create Geometry option in the dialog box lets you create the center of gravity from measure results.

. A Customize... option lets you customize the display of measure results.

Accessing other measure commands —
3 oo |52

. The Measure Between command is accessible from the Measure Item
dialog box. Simply click one of the Measure Between icons in the

Definition box to switch commands. Chain
. In DMU, the Measure Thickness command is also accessible from the
Measure Item dialog box. For more information, see the appropriate Eetween
task in the DMU Space Analysis User's Guide. Fan

P1-Only Functionality

In P1, the Measure Tools toolbar appears.

This toolbar has two icons: m

. Measure Dialogs .. lets you show or hide the associated dialog box.

. Exit Measure & : lets you exit the measure. This is useful when the dialog box is hidden.

4.Set the desired measure mode in the Selection 1 mode drop-down list box.
Defining the Selection 1 Mode

. Any geometry (default mode): measures the properties of the selected item (point, edge, surface or entire
product).

. Point only: measures the properties of points. Dynamic highlighting is limited to points.
. Edge only: measures the properties of edges. All types of edge are supported.

. Surface only: measures the properties of surfaces.

In the last three modes, dynamic highlighting is limited to points, edges or surfaces depending on the mode
selected, and is thus simplified compared to the Any geometry mode.

. Product only: measures distances between products.
Products can be specified by selecting product geometry, for example an edge or surface, in the geometry area or
the specification tree.

. Angle by 3 points: measures the angle between two lines themselves defined by three points.
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L

To define lines, select three existing points in the geometry area
or in the specification tree.

Note: You cannot select picking points.

Smart selection is offered. This means that a sphere or circle, for
example, are seen as points.

The resulting angle is always positive. It is measured in a
counterclockwise direction and depends on the order in which
points were selected as well as your viewpoint (the normal to
the plane is oriented towards you).

Ft3
Thickness (DMU only): measures the thickness of an item. For more information, see the appropriate task in the
DMU Space Analysis User's Guide.

The Measure Item command lets you access the radius of an exact cylinder or sphere.

The Measure Item command also recognizes ellipse-type conic sections. Descnption: Ellipse in Part1.1

Using the Other Selection... command in the contextual menu, you can access the axis of a cylinder as well as the
center of a sphere to, for example, measure between two cylinder axes.

5.Set the desired calculation mode in the Calculation mode drop-down list box.
=, Defining the Calculation Mode

Exact else approximate (default mode): measures access exact data and wherever possible true values are given.
If exact values cannot be measured, approximate values are given (identified by a ~ sign).

Exact: measures access exact data and true values are given. Note that you can only select exact items in the

geometry area or specification tree.
In certain cases, in particular if products are selected, a warning dialog box informs you that the exact measure
could not be made.

Approximate: measures are made on tessellated objects and approximate values are given (identified by a ~
sign).

Note: You can hide the ~ sign using the Tools -=> Options command (General ->Parameters and
Measure ->Measure Tools).

6.Click to select the desired item.

Note: The appearance of the cursor has changed to assist you.
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Measzure ltem K E3 |

— Drefinition
3 | £

Selection 1 mode:| Any geometry

Selection 2 mode:|Any geomekry

[ Other Axis:  |Mo selection

Calculation mode:| Exact elze approximate j

— Results

Calculation mode:  Exact
Selection: Surface in BODYT 1

Surface area; ID.DDSmE
[ ] Keep Measure  Create Geometry I Cusgtomize. . I

o Cancel I

The dialog box gives information about the selected item, in our case a surface and indicates whether the result is an
exact or approximate value. The surface area is also displayed in the geometry area.
The number of decimal places, the display of trailing zeros and limits for exponential notation is controlled by the Units
tab in the Options dialog box (Tools-= Options, General-> Parameters and Measure). For more information, see
the Infrastructure User's Guide.

7.Try selecting other items to measure associated properties.
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8.1f necessary, adjust the presentation of the measure:
You can move the lines and text of the measure.
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The Properties command (Graphics tab) lets you change the fill color and transparency as well as the color, linetype

and thickness of measure lines.

Note: You cannot vary transparency properties, the current object is either the selected color or transparent.
1

9.Click OK when done.

If you checked the Keep Measure option in the Measure Item dialog box,
your measures are kept as features and your specification tree will look
something like this if properties of the active product were measured.

Or like this, if properties were those of the active part.

Note: If the product is active, any measures made on the active part are
placed in No Show.

Some measures kept as features are associative. In Design Mode, if you

modify a part or move a part in a product structure context and the
measure is impacted, it will be identified as not up-to-date in the
specification tree. You can then update it locally have it updated
automatically.

When measures are used to valuate parameters, an associative link
between the measure and parameter is created. Measures can also be
used in formulas.

Il-.ﬁ.lpplicatinns
=-Measure

= ﬂ Measuresurface, 1

@.ﬁ.rea

@Gx

ey

@Gz

= ﬂ MeasureEdge. 1
L@Length

ijF'artl

== xy plane

o iam

== vz plane
=7 7w plane
#-083 partpody
LMeasure
L— ﬂ MeasureSurface, 1
—@ R.adius
—@ Area
-@ Gx
'@ Gy
-@ Gz

#

Customizing the Display

. Customizing lets you choose the properties you want to see displayed in both the geometry area and the dialog box.

I

1.Click Customize... in the Measure Item dialog box to see the properties the system can detect for the various types of
item you can select. By default, you obtain:
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Measure Item Customizaktion
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— Poink Edge Arc Surface Yolume
d Description ||'& Description o Descripkion o Description o Description
o Poink o Length [ ] Length d frea o Yolume
[ Paint 1 L] angle [] center of gravity |[] area
[ Paint 2 o Radius [ Plane [] Center of gravity
[ Direction Yectar || [ Diameter L Perimeter
L Point 1
L Point 2
d Center paink

Close I

S apply |

T -
Edges

The system detects whether the edge is a line, curve or arc, taking model accuracy into account and displays the
properties as set in the Measure Item Customization dialog box.

— Results

Calculation mode:  Exact

Selection: Line in BODYT .1

Length: I'I [E. 27 mnmm

Paint 1; ><I1 20.8rnm Yl'l 4.498mm Zl-'l 05. 735mm
Foint 2: ><1.'-"5.535mm Y|'I 4.498mm ZI-EH.E!??mm
Direction wvectar: ><I-D.4225'I 3 YIEI ZID.'EIEIEBDE

Note: If the angle of an arc is less than 0.125 degrees, only the arc length is displayed in the geometry
area. The angle and radius are not displayed.

Surfaces
Center of gravity: The center of gravity of surfaces is visualized by a point. In the case of non planar surfaces,
the center of gravity is attached to the surface over the minimum distance.

Plane: gives the equation of a planar face. The equation of a plane is: Ax + By + Cz + D=0.

— Results
Calculation mode:  Ewact
Selection: Flane in LOCE.1

[2.802e-004m2
8l Bt
G

Perimeter: Visualization mode does not permit the measure of surface perimeter.

Surface area:

By D555

Flarne:

Ferimeter:
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Results

Calculation mode:  Exact
Selection: Surface in BODY1.1

Surface area: II]. 003rm:
Perimeter: IEBE.DEI'I i

2.Set the properties you want the system to detect, then click Apply or Close.
The Measure Item dialog box is updated if you request more properties of the item you have just selected.
3.Select other items to measure associated properties.

Measuring Properties in a Local Axis System

An Other Axis option in the dialog box lets you measure properties in a local axis system.

This type of measure is associative: if you move the axis system, the measure is impacted and can be updated.
You will need a V5 axis system.

il

_h. 1.Select the Other Axis checkbox in the Measure Item dialog box.
2.Select a V5 axis system in the specification tree or geometry area.

3.Make your measure.
Measure made with respect to local axis system: Same measure made with respect to
absolute axis system:

Note: All subsequent measures are made with respect to the selected axis system.
4.To change the axis system, click the Other Axis field and select another axis system.
5.To return to the main axis system, click to clear the Other Axis checkbox.
6.Click OK when done.

4

Editing Measures

.. In addition to editing the presentation of the measure, you can also edit the measure itself and change the selection

i on which it was based. This is particularly useful in design mode where you no longer have to redo your measure.
You can also change selections that no longer exist because they were deleted.
1.Double-click the measure in the specification tree or geometry area.

2.Make a new selection.

Note:
You cannot change the selection 1 mode. If you selected a curve, you must make a selection of the same

type, i.e. another curve.

3.Click OK when done.
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Measuring Distances between Geometrical Entities

=+ The Measure Between command lets you measure distance between geometrical entities. You can measure:
<7 . Minimum distance and, if applicable angles, between points, surfaces, edges, vertices and entire products
Or,

. Maximum distance between two surfaces, two volumes or a surface and a volume.
This section deals with the following topics:

Measuring minimum distance and angles
Measuring maximum distance
Measuring distances in a local axis system
Customizing measure between
Editing measures
Creating geometry from measure results
Exact measures on CGRs and in visualization mode
Measuring exact angles
Associative measures
Using measures in knowledgeware
Measure cursors

o 'Insert the following sample model files: ATOMIZER.model, BODY1.model, BODY2.model, LOCK.model, NOZZLE1.model,
NOZZLE2.model, REGULATION_COMMAND.model, REGULATOR.model, TRIGGER.model and VALVE.model.

They are to be found in the online documentation filetree in the common functionalities sample folder cfysa/samples.
==* Restriction: Neither Visualization Mode nor cgr files permit selection of individual vertices.

Note: In the No Show space, the Measure Between command is not accessible.

Measuring Minimum Distance and Angles

e This task explains how to measure minimum and, if applicable, angles between geometrical entities (points, surfaces,
7 edges, vertices and entire products).
-h' 1. Click the Measure Between mEE _icon.

frooog

In DMU, you can also select Analyze-> Measure Between from the menu bar.

The Measure Between dialog box appears.
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Meazure Between |
— D efinitiar
3 o |52
Selection 1 mode:|Any geomety j
Selection 2 mode:|Any geomety j A

L] Other Axis:  [Mo selection

Calculation ml:ude:IE:-:act elze approximate j

— Results

Calculation mode:
Selection 1:
Selection 2

ikirmurn distance: I
Angle: I
[ Keep Measure  Create Geometry l Customize. . I

w Cancel I

By default, minimum distances and if applicable, angles are measured.

By default, measures made on active products are done with respect to the product axis system. Measures made on
active parts are done with respect to the part axis system.

Note: This distinction is not valid for measures made prior to Version 5 Release 8 Service Pack 1 where all measures are
made with respect to the absolute axis system.

Dialog box options

. You can also measure distances and angles with respect to a local V5 axis system.

. A Keep Measure option in the dialog box lets you keep the current and subsequent measures as features. This is
useful if you want to keep the measures as annotations for example.

Some measures kept as features are associativeand can be used to valuate parameters or in formulas.

i In the Drafting workbench, measures are done on-the-fly. They are not persistent. This means that they are
£ not associative and cannot be used as parameters.

. A Create Geometry option in the dialog box lets you create the points and line corresponding to the minimum distance
result.

. A Customize... option opens the Measure Between Customization dialog box and lets you set the display of measure
results.
Accessing other measure commands

. The Measure Item command (a | is accessible from the Measure Between dialog box.

. In DMU, the Measure Thickness command is also accessible from the Measure Between dialog box. For more
information, see the DMU Space Analysis User's Guide.

P1} p1-Only Functionality

In P1, the Measure Tools toolbar appears.
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This toolbar has two icons: Meazur._.  E1

. Measure Dialogs : lets you show or hide the associated dialog box.
. Exit Measure : lets you exit the measure. This is useful when the dialog box is hidden.

2. Select the desired measure type.

Notice that the image in the dialog box changes
depending on the measure type selected.

Between

Fan

Between Chain

Defining Measure Types

. Between (default type): measures distance and, if applicable, angle between selected items.

. Chain: lets you chain measures with the last selected item becoming the first selection in the next measure.

. Fan: fixes the first selection as the reference so that you always measure from this item.

3. Set the desired mode in the Selection 1 and Selection 2 mode drop-down list boxes.

Defining Selection 1 & Selection 2 Modes

. Any geometry (default mode): measures distances and, if applicable, angles between defined geometrical entities

(points, edges, surfaces, etc.).
Note: The Arc center mode is activated in this selection mode.

This mode recognizes the axis of cylinders and
lets you measure the distance between two
cylinder axes for example.
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-'q'fj- . Any geometry, infinite: measures distances and, if applicable, angles between the infinite geometry (plane, line or
s curve) on which the selected geometrical entities lie. Curves are extended by tangency at curve ends.
Line Plane Curve

The Arc center mode is activated and this mode also recognizes cylinder axes. For all other selections, the
measure mode is the same as any geometry.

Any geometry, infinite Any geometry

. Picking point: measures distances between points selected on defined geometrical entities. Always gives an
approximate measure.

' In the DMU section viewer, selecting two picking points on a curve gives the distance along the curve between
'Q‘ points (curve length or CL) as well as the minimum distance between points.
Notes:

. Both points must be located on the same curve element.

The minimum distance option must be set in the Measure Between Customization dialog box.

—FResulks

Caloulation mode:  Approximate
Selection 1: Poink on Section. 1
Zelection 2: Paoint on Section, 1

Minimumn distance: IE?.EQ'EImm
Curve length: I 32.523mm
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. Point only: measures distances between points. Dynamic highlighting is limited to points.

. Edge only, Surface only: measures distances and, if applicable, angles between edges and surfaces respectively.

Dynamic highlighting is limited to edges or surfaces and is thus simplified compared to the Any geometry mode. All
types of edge are supported.

'ﬁ' . Product only: measures distances between products.
R Products can be specified by selecting product geometry, for example an edge or surface, in the geometry area or the

specification tree.

. Picking axis: measures distances and, if applicable, angles between an entity and an infinite line perpendicular to the
screen.

Simply click to create infinite line perpendicular
to the screen.

. Intersection: measures distances between points of intersection between two lines/curves/edges or a line/curve/edge
and a surface. In this case, two selections are necessary to define selection 1 and selection 2 items.

- Geometrical entities (planar surfaces, lines and curves) are extended to infinity to determine the point of
'Q' intersection. Curves are extended by tangency at curve ends.
Line-plane Curve-plane Curve-curve

T

T
«—|® |»
|

«|.®
¢ -
-
-
-
-
Ll
.
- L]
-
-

.

Note: Only intersections which result in points of intersection are managed.
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. Edge limits: measures distances between endpoints or midpoints of edges. Endpoints only are proposed on curved
surfaces.
. Arc center: measures distances between the centers of arcs.

. Center of 3 points arc: measures distances between the centers of arcs defined by 3 points.

To define arc center, click three points on the
geometry.

Note: The resulting measure will always be
approximate.

. Coordinate: measures distances between coordinates entered for selection 1 and/or selection 2 items.

4. Set the desired calculation mode in the Calculation mode drop-down list box.

D{;ﬁ Defining the Calculation Mode

. Exact else approximate (default mode): measures access exact data and wherever possible true values are given. If
exact values cannot be measured, approximate values are given (identified by a ~ sign).

. Exact: measures access exact data and true values are given. Note that you can only select exact items in the
geometry area or specification tree.

In certain cases, in particular if products are selected, a warning dialog box informs you that the exact measure could
not be made.

. Approximate: measures are made on tessellated objects and approximate values are given (identified by a ~ sign).

Note: You can hide the display of the ~ sign using the Tools -= Options command (General ->
Parameters and Measure -> Measure Tools).

5. Click to select a surface, edge or vertex, or an entire product (selection 1).

Notes:
. The appearance of the cursor has changed to assist you.

. Dynamic highlighting of geometrical entities helps you locate items to click on.

6. Click to select another surface, edge or vertex, or an entire product (selection 2).

A line representing the minimum distance vector is drawn between the selected items in the geometry area. Appropriate
distance values are displayed in the dialog box.
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Meazure Between |

— D efinition
E=Ed =

Selection 1 mode:| Edge only j
Selection 2 mode:|Any geometmy j

L] Other Axis: Mo selection
Calculation Mu:ude:l Exact elze approximate j

— Fesults

Calculation mode:  Exact

Selection 1: Line on REGULATION_COMMMAMD 1
Selection 2 Surface in BODY1.1

kdirirmum distance; |4?.385mm
Angle: I
[ Keep Measure  Create Geometry | Customize. . |

W Cancel I

By default, the overall minimum distance and angle, if any, between the selected items are given in the Measure Between
dialog box.

The number of decimal places, the display of trailing zeros and limits for exponential notation is controlled by the Units
tab in the Options dialog box (Tools -=0Options, General ->Parameters and Measure). For more information, see the

Infrastructure User's Guide.

7. Select another selection and, if desired, selection mode.

8. Set the Measure type to Fan to fix the first selection so that you can always measure from this item.

9. Select the second item.

10.Select another item.

Using the Other Selection... command in the contextual menu, you can access the center of spheres.
11.1f necessary, adjust the presentation of the measure:

You can move the lines and text of the measure.
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EE

12.

The Properties command (Graphics tab) lets you change the fill color and transparency as well as the color, linetype and
thickness of measure lines.

Note: You cannot vary transparency properties, the current object is either the selected color or transparent.

; 1

Click OK when done. i".ﬁ.lpplicatinns
If you checked the Keep Measure option in the Measure Seasure
Between dialog box, your measures are kept as features
and your specification tree will look something like this if
measures were made on the active product. @Length

@ Angle

._1_; MeasureBebween. 1

Or like this, if measures were made on the active part.
R Partl

Note: If the product is active, any measures on parts are == vy plane
placed in No Show.
£F vz plane

Some measures kept as features are associative. In <7 zx plane

Design Mode, if you modify a part or move a part in a

product structure context and the measure is impacted, it r'::ég' -
will be identified as not up-to-date in the specification
tree. You can then update it locally have it updated

T-Measure
. =
automatically. == MeasureBebween, 1

W Length
When measures are used to valuate parameters, an d

associative link between the measure and parameter is
created. Measures can also be used in formulas.

Sectioning measure results

Having made and kept your measure, select it then click the Sectioning @ icon to section measure results. The plane is
created parallel to the direction defined by the measure and sections entities selected for the measure only. All section
plane manipulations are available.

Note: You may need an appropriate license to access the Sectioning command.

Customizing Measure Between
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Customizing lets you choose what distance you want to
measure:
. Minimum distance (and angle if applicable)

. Maximum distance

. Maximum distance from 1 to 2.

Note: These options are mutually exclusive. Each time
you change option, you must make your measure again.

By default, minimum distances and if applicable, angles
are measured.

You can also choose to display components and the
coordinates of the two points (point 1 and point 2)
between which the distance is measured.

What you set in the dialog box determines the display of
the results in both the geometry area and the dialog box.

Measuring Maximum Distance

You can measure the maximum distance between two surfaces, two volumes or a surface and a volume.

Distance is measured normal to the selection and is always approximate. Two choices are available:

Note: This distance is, in general, not symmetrical.

h}

Selection 1

and the maximum distance measured from selection

Version 5 Release 13

Measure Between Euslﬁ_

X

o Minirmum diskance

o angle

[ Maximum distance

[ Maximurn distance Fram 1 ko 2

L] Components
[ Point 1
(] Faint 2

@ Apply |

Close I

m

Maximum distance: gives the highest maximum distance between the maximum distance measured from selection 1

2.

Note: All selection 1 (or 2) normals intersecting selection 1 (or 2) are ignored.

Maximum distance from 1 to 2: gives the maximum distance of all distances measured from selection 1.

Page 254
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1. Click Customize... and check the appropriate maximum distance option in the Measure Between Customization dialog box,
then click OK.

2. Make your measure:
. Select the desired measure type

. Set the desired selection modes
. Set the desired calculation mode

. Click to select two surfaces, two volumes or a surface and a volume.

Results
_ Calculation mode:  Approximate
Selection 1: Body.Z...Parkz. 1
Selection 2: PartBody...Parkl. 1
Mairmum diskance: I 130mm

3. Click OK when done.

Measuring Distances in a Local Axis System

s An Other Axis option in the dialog box lets you measure distance in a local axis system.

This type of measure is associative: if you move the axis system, the measure is impacted and can be updated.

You will need a V5 axis system.
1. Select the Other Axis checkbox in the dialog box.

2. Select a V5 axis system in the specification tree or geometry area.
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3. Make your measure.

In the examples below, the measure is a minimum distance measure and the coordinates of the two points between
which the distance is measured are shown.

o Other Axiz | Axis Spstem.1

Calculation Ml:n:le:l Ewxact elze approvimate j

— Fesultz

Calculation Mode:  Exact

Selection 1: Az on REGULATION_COMMAMD
Selection 2 Surface in LOCK.1

Minimum distance: W
Angle: I—
Paint 1: ><l-1 1.295mim ﬂE.EEmm ZI'I 40, 304rmrm
Faint 2: #-48.839mm ]15.55mm ZJ109.036rmm

Same measure made with respect to absolute axis system:

Calculation Mnde:l Ewxact elze approdimate j

— Resultz

Calculation Mode:  Exact

Selection 1: Arc on REGULATION_COMMARND 1
Selection 2 Surface in LOCK.1

binimum distance: IED.4E4mm
Angle: I

Pairt 1: #115.038mm  |2.63mm ZJ12.922mm
Paint 2: ><I??.595mm Y|1 5. 55mm ZI-'I 3. 346mm

Note: All subsequent measures are made with respect to the selected axis system.
4. To change the axis system, click the Other Axis field and select another axis system.
5. To return to the absolute axis system, click to clear the Other Axis checkbox.
6. Click OK when done.

s l}# 4

Ca

Editing Measures

A In addition to editing the presentation of the measure, you can also edit the measure itself and change one of the
I selections on which it was based. This is particularly useful in design mode where you no longer have to redo your

measure.
You can also change selections that no longer exist because they were deleted.

1. Double-click the measure in the specification tree or geometry area.
2. Make new selections.

Notes:

You can change selection modes when making new selections.

For invalid measures where one selection has been deleted, you only have to replace the deleted selection.
For all other measures, repeat all selections.
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3. Click OK when done.
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Digital Mockup Review

Reviewing Simulations
Managing Kinematics Data in Sub-products
Managing the Mechanism Dressup
Defining a Swept Volume

Page 258
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Reviewing Simulations

DMU Kinematics Simulator provides easy methods to record and replay simulations.

Recording Positions
Replaying Simulations
Resetting a V5 Mechanism
Sequencing Mechanisms with Laws



DMU Kinematics Simulator Version 5 Release 13 Page 260
Recording Positions

1=, This task shows how to record positions of a kinematics mechanism.
A
Insert the KIN_EX17* .model files from the samples folder.
= At least one kinematics mechanism must be active in the specification tree.

=

1. Click the Simulation icon

The Select dialog box is displayed.

Select _ O]

ou can zelect pour zimulation objects

w 0K j 'il:ann:elj

2. Select LANDING GEAR and click OK

Kinematic Simulation and Edit Simulation dialog boxes appear. A Simulation object is created in the
specification tree..

[==2pplications

==5imulation

==& Simulation.1
= AMDING GEAR

s

f Insert means that you record and insert positions inside the scenario.

i, Note: the starting shot (initial position) is automatically recorded.

3. Click the Insert button in the Edit Simulation dialog box
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Edit Simulation K E3 |

|N ame: e |

I
TS
G® B =]

[] &nimate viewpoint

[rizert I b odify I Delete I Skip I

(] Automatic inzert

— |nterference — Dhztance
aff &l ([ l

Edit analyziz I E dit zimulation ohjects ]

@ 0K I al:ann:ell

Kinematic Simulation - LANDING GEAR HE

Ilze 5 Commands | Uze Laws |

CENTRAL -360 I BN [ A
LEFT 360 I B/O[P0000 [
OPEMING 350 I 0[f00000 & ..
INCLINAT 360 T H0[0ooo0 R T
4] | »
Feset I
i

4. Move the mechanism (using the manipulators or sliders, for example), then Click the Insert switch again.
5. Record as many positions as necessary.

6. Use the VCR buttons to replay the recorded positions.

.~ This type of record can be used to simulate several mechanisms simultaneously.

L
R

&
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Replaying Simulations

7S This task shows you how to create a simulation on a geometry of a part.
|

Insert the KIN_EX17* .model files from the samples folder. See Recording Positions.

= You then compiled the Simulation created as described in the previous task. Please refer to
Compiling a Simulation in the DMU Fitting Simulator User's Guide

i 1. Activate the Simulation object in the specification tree.

*N
2. Click the Replay icon .

The Replay dialog box is displayed.

Replay |

Mame: [Feplapt =)
I
M|« [k |1

m i:ﬂ j

[ ] Arimnate viewpoint

Edit analy=iz I

— Interterence —— |7 Distance

Off (o iz
Cloze I
.

3. Specify the desired speed for instance x 5.

4. Click:

o the Play button to run a continuous replay of the recorded motion
o or the Step button to run a step-by-step sequence of the recorded motion.

«~ Each motion is replayed one after the other in the order they were recorded.

I

You can choose one of the loop modes to re-run the simulation in a continuous
way (either in the one direction only or in one direction then the other).
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Resetting a V5 Mechanism

71~ This task shows how to use the reset command .When exiting the simulation with laws or with commands in DMU Kinematics, the modified

ol

position is kept. You can need to swap to the initial product position, all you need to is click on the Reset Positions icon g “ and select the
appropriate option.

In addition, when importing a sub-mechanism, a 'local copy' of the sub-mechanism is created, and if you simulate it, it becomes de-

synchronized with its reference. The reset command allows to re-synchronize an imported mechanism with its reference. You can also apply
a particular state of an imported mechanism to its reference
Open the Use_Laws.CATProduct document.

z

1. Click the simulation with laws icon.
f Note: you can also choose to run a simulation with commands

o Initial position when entering the simulation:

2. Run your simulation using the Play Forward button b

3. Click the pause button.

Kinematic Simulation - Mechanizm.1

techanism : I Mechanizm. 1 j

Sat0—j—— %5Fm0 @& |

Analyziz. ..

[ activate Senzars

: Cloze I

4. Select File -= Save... from the File menu

5. Click Close to exit the Simulation With Laws command. The modified position is kept.
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>

icon. Run your simulation again using the Play Forward button

6. Click the Simulation With Laws =

. The modified position is kept by default

7. Exit the Simulation With Laws command without clicking the Start button

8. Click the Reset Positions icon @; The Reset Mechanism dialog box appears:

Reset Mechanism ed |
Mechanism : IMechanism.l j
I wankt to:

@ Reset the seleted mechanism ta the state befare last simulation
() Reset the seleted mechanism ko the ariginal skate {at product load)
() Reset the seleted mechanism ko the skate of the reference mechanism

() apply the state of the selected mechanism ko its reference mechanism

- & Cancel I

New options buttons appear in the Reset Mechanism dialog box:
o Reset the selected mechanism to the original state (at product load)

9. Apply the state of the selected mechanism to its reference mechanism (not available here, this option button is available if
dealing with imported mechanisms)

The 'Reset the selected mechanism to the state before last simulation’ option button is selected by default, keep it as it is.

10. Click Ok. The mechanism goes back to the position it had before its last simulation:
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11. Repeat step 8. and this time, clear the default option button and select '‘Reset the selected mechanism to the original state (at
product load)' option button.

Reset Mechanism ed |
Mechanism : IMechanism.l j
I wankt to:

() Reset the seleted mechanism ko the state before last simulation

@ Reset the seleted mechanism ta the original state {at product load) |

() Reset the seleted mechanism ko the skate of the reference mechanism

(1 apply the state of the selected mechanism ko its reference mechanism

& Ok I ﬂCanceIl
-

12. Click Ok. This is what you obtain:

Note: the mechanism position taken into account is the one it had after the last
'File-> Open’ operation (even if saving operations (File->Save...) have been
performed in the meantime) ->You saved your file (see step 4)

Now you are going to import the mechanism into another document

L.

13. Using the File-=New command, click the New icon Q from the Standard toolbar or select the File-=New... command. In the
New dialog box, double-click Product
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Hew HE

Ligt of Types:
Functional3ystem ;I
Part

Process

ProcessLibrar

ZipMill
Selection:

|F'ru:u:|uu:t

@ 0K I iEanceIl
i -

An empty document appears.

14. Arrange your document windows using Window-=Tile Vertically command.

@Panz {Panz 1) Applications

Byl Partl (Partl 1)
| Partl (Part 2)
) Parts (Partd.1)

Fart (Parb.1)
b Pan? (Fan? 1)
ﬁ| Constraints

-'.ﬂipplscat ans

=-hiechanizsms
r?’ Mechanism.1, DOF=0 ‘
Jaints
Commands
Fix FPart { Fart? 1]
Lavwes
Speeds-Accelerations

15. Use the Copy/Paste capability to create a new product:

o Right-click PRODUCTL1 in the left window. Select Copy from the contextual menu displayed.

o In the right window, right-click Product2 and select Paste from the contextual menu.

16. You have two possibilities to import the sub-mechanisms:

o either click the Simulation with laws icon =

s the Import Sub-Mechanisms icon
In The import is automatically performed
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‘roducts

=-hechanisms
-—g Froductl . 1\Mechanism.1 {Imported), DOF=0

==Joints

Lawes

(
(
(
(
(

r@Pmdum (Praduct! 1)

-'-,f-‘i\pplicaticuns

— 2 Joint 1.1 (Pant6.1 Part?.1
— et Joint.2.1 (Partd.1,Parts.1
— 2 Joint 3.1
— 2 Joint 4.1 (Part].1 Parn2.1
— e Joint 5.1 (Partl 2 Part?. 1
T-Commands

—Fix Part { Pant?.1)

)
)
Fartd.1.Farz.1)
)
)

speeds-Accelerations

17. Click the Use_Laws.CATProduct window (left in our example) and click the Simulation with laws icon =

toolbar

18. Run your simulation using the Play Forward button

>

19. Click the Pause button at a position of your choice:

T USE_LAWS.CATProduct [Head(nly]

o Produch
W Part2 [Pait2 1)
DlPart] [Paitl 1]
By Part] [Fatl.Z)
B Part [Pantd 1]
g Parlfs [Pt 1]
By, Part? [Pant? 1]
=1 Corstrairts

-ﬁlnppicatu:unx
=Mechanizms

Mecharesm 1, DOF=0
ninks
Commands
Fix Pant [ Part? 1)
L awis
Speads-dccelerations

LY

EED

M=

4] Product2 _ [O] x|

iy | Product] [Product.1)
%F’a& [Part2.1)
ByFart] [Paitl. 1]
B Part] [Pait] 2]
ylFarlS [Pantd 1]
i*;é-F'alE [PartE 1]
W Pl 7 [Pait? 1)
=1Eu:m|ra'mls
= &nphcations
-‘:lf echanizms . °
-F Productl. 1%Mechanizm. 1 [Imported], DOF=0
Joints
Commands
Fi Pant [ Part7 1)
Laws
Speeds-dcceleratio

20. Click the Product2 windows and Click the Reset Positions icon @'

21. Select the imported mechanism (Productl.1\Mechanism.1 the only one in our example)

22. Select the 'Reset the selected mechanism to the state of the reference mechanism' option button
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Reset Mechanism 2] x|
Mechanism : IPru:uductl.l'l,Mechanism.l j
I want ta:

() Reset the seleted mechanism ko the state before last simulation

() Reset the seleted mechanism ko the ariginal state {at product load)

W ‘Reset the seleted mechanism bo the state of the reference mechanism i

i) apply the skate of the selected mechanism ko its reference mechanism

@ Ok I ﬂCanceIl
-

The imported mechanism is synchronized with its reference mechanism (they share the same position)
+|USE_LAWS CATProduct [ReadOnly)]

Version 5 Release 13

Product] i) =
PPt ? Pait2.1) | Product (Frodietl 1)
RyPart] [Faitl 1) Wy Part2 [Paet2 1]
n,_.jPan [Part1.2] B Part] [Pt 1)
Ry Pat5 [Paitd 1) iy Part] [Part] 2]
BplPartfs (Paith. 1) Ty Part [Pastd. 1]
APat? [Part?.1) W Parlf [P 1)
=1 Conslrainls g Part? [Fant7 1)
=Apphcations =\ Constraints
!fchanisms "“fpicd'm_s

Mechanism 1, DOF=0

oris - ]

ommands Juinit

i Pant | Part? 1) Commands

AW Fix Paet [ Part?.1]

peedzdccelerations Laws

Speeds-Accelestion

"y lj\ 75
y

23. Click Ok to exit the Reset Mechanism dialog box

24. Still in the Product2 windows, click Simulation with laws icon =

o simulate the imported mechanism

o stop at a given position, for example:

Froduct!. 1\Mecharism 1 (Imported), DOF=0
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L Productl (Productl. 1)
Part2 (PartZ. 1}
Partl (Part1,1}
Part1 iPart1.Z)
Part5 (Park4, 1}
Parté (Parké, 1)
Part? (Part?.1)

B Part1 (Part1.1)
Byl Part ) (Partl.2)

Parameters

Constraints

bcations

#=3pplications

25. Click Close to exit the Simulation With Laws command

26. Click the Reset Positions icon @ again, this time select 'Apply the state of the selected mechanism to its reference mechanism’

option button and click Ok to confirm your operation

Reset Mechanism 2] x|
Mechanism : IPru:uductl.l'l,Mechanism.l j
I wank ko

() Reset the seleted mechanism ko the state before last simulation
() Reset the seleted mechanism ko the ariginal state {at product load)

() Reset the seleted mechanism ko the state of the reference mechanism

@ iapply the state of the selecked mechanism ko its reference mechanism |

% @ CK I ﬂCanceIl

The imported mechanism position (instance) is applied to its reference

*|USE_LAWS.CATProduct (ReadOnly) =101 x|

Productl (Productl, 1)
i Part2 (Part2.1)
 Part] (Partl. 1)

Partl (Part1.2)
L'F'a-'ts (Part4.1}

Partt (Partd. 1)
W Part7 (Part7.1)
Parametears
il Materia
s Relations
1 constrairts
=t ppiications

e
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Sequencing Mechanisms with Laws

The sequence integration allows to follow on or to play simultaneously several mechanisms (if the mechanisms can be
simulated with laws).

Some tools will also be added to help the user. First, the Gant Chart command will allows to see the sequence as a Gant
Chart. It will be also possible to convert a Simulation object to a Sequence, to convert a Sequence to a Replay or to export

a Sequence as an AVI File.

1~ This task shows you how to simulate a mechanism with laws within a sequence
_._

Y

g Open the MECHANISM_SEQUENCE.CATProduct document

=

1.

Select Use_Sensors.1\Mechanism.1)

H kM

. Click the Player icon B from the DMU Player toolbar, undock it if necessary using the arrow in the Player icon

The player is displayed
Player E3

i i g

Use the Play forward button to simulate your mechanism

. Click the Skip to Begin button from the Player

Click the Play Forward button again
Repeat from Step 2 selecting this time, Use_Sensors.2\Mechanism.1

Now you want to sequence the two mechanisms
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Sequencing aims at defining a time frame within which the actions are scheduled.
Two sequencing modes are available:
o actions start together (simultaneous mode)

o actions start right one after the other (consecutive mode)

8. Click the Sequence icon %
The Edit Sequence dialog box is displayed
Edit 5equence EHE3

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

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

Action in zezsian Action in Seguence
Usze_Sensors. 1iMech: Step | Action
lze_Senszors. 2\Mech:

b echanizm. 1

e
Sﬂ |

fowe Lp I kerge Up

Mowve Down I terge Down

1 | | _bI |.f3.|:ti|:|n duration [s]ll:I Idefault

— &ction add mode

@ Create last step and add () &dd in last step

BHIEE S

@ 0K | @ Cancell

9. Select Use_Sensors.1\Mechanism.1Use_Sensors.2\Mechanism.1 in the action in session list and click . The

two actions are scheduled in simultaneous mode.

Action in Seguence
Step | Action

1 lze_Senzors.1hMechanizm. 1
kechanizm.

In fact, you want to play the two mechanisms in consecutive mode (one action starting after the other)

10. Select Use_Sensors.2\Mechanism.1 in the action in Sequence list and click the Move Down button
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Edit 5equence | 7]

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

Action in zegsion Action in Sequence
Use_Sensors.14Wech: Step | Action
ze_5S BNFOIs. S eche
Mechanism.1 1 Uze Senzors.1\Mechanism.

=
=

tove Lp | Merge Up

bowe Do - I kerge Down

|2y

1 | | _bI |.f3.|:ti|:|n duration [s]|5 Eluser defined

— Action add mode
@ Create last step and add () sdd in last step

i
|
|

4

@ 0K I ﬂEanceII

11. Now run your sequence using the Player still displayed.You are not satisfied with the Time Step:

Let's customize the Player parameters

255

12. Click the Parameters icon :.The Player Parameters dialog box is displayed:

LLi
LLL

13. Enter 0.2 s in the Sampling Step field

Player Parameters EHE

Sampling Step m j
T empaorization IE j
.

Each motion is replayed one after the other in the order they were scheduled.

You can choose one of the loop modes to re-run the simulation in a continuous way (either in the one direction only or in
one direction then the other).
sl

T
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Managing Kinematics Data in Sub-products

Visualizing and Simulating Mechanisms in Sub-products
More about Importing Mechanisms Dressup
Importing a Mechanism and its Dressup
Importing a Mechanism and its Dressup from a Skeleton Structure
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Visualizing and Simulating Mechanisms in Sub-Products

5

s,
Y

This task consists in visualizing and simulating mechanism in sub-products through the Import mechanism capability

Open the SUB_PRODUCT_MECHANISM_LAWS.CATProduct document.

z

Cache Content)

1. Make sure you are in Design Mode if you work with the Cache System (please refer to DMU Navigator User's Guide- Viewing the

If not, select Edit->Representations-=Design Mode from the menu bar...

2. Using the File->=New command, click the New icon @ from the Standard toolbar or select the File-=New... command. In the

New dialog box, double-click Product.

New EHE |
Ligt af Tupes:
FunctionalSpstem ;I
Part
Process

ProceszLibrar

Ziphdil
Selection:

|F'ru:u:|uu:t

@ 0K I iEanceIl

An empty document appears.

o

o
. Repeat Step 4.This is what you obtain:

roduct?
% SUB_PRODUCT g2 THANISM (SUB_PE
% SUB_PRODUCT_MECHANISM ISIUB_PE

#

Applications

6.

Arrange your document windows using Window-=>Tile Vertically command.
. Use the Copy/Paste capability to create a new product:

right-click SUB_PRODUCT_MECHANISM in the right window. Select Copy from the contextual menu displayed.

in the left window, right-click Product2 and select Paste from the contextual menu.

SUE_PRODUCT _MECHA,
2 Ring (Ring.1)

@ Cog-wheel (Cogwhesl 1)
@ Bearing (Bearing.1)
W Siide (Slide.1)

W Case (Case 1]
+—EI Constraints

i—AFpIica‘tions

le.

& Mechanisms
? techanism.

In the left window, use the 3D compass manipulation handle as shown below to obtain two different products in the geometry
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area:

For more information, see Moving Objects using the 3D Compass in the Infrastructure User's Guide
Drag and drop the compass onto the object:
m Product?
Ba SUB_PRODUCT_MECHANISM (SUB_P SUB_PRODUCT_MECHANISM (SUI
ﬁ SUB_PRODUCT_M M (SUB_P E SUE_PRODUCT_MECHANISM 1=

Applications Applications

The compass is snapped to the object selected. The compass changes color. Move the compass to separate the two products
as shown below:

roducts
@ SUE_PRODUCT_MECHANISM (SUB_PT

%3 SUB_PRODUCT MECHANISM (SUB_Pi

Applications

A The import command has been improved: the mechanism import is automatically performed at the first simulation

(with laws or with commands). The Import sub-mechanisms command
no effect when every mechanism has been imported.

s useful only for the first import. It has

7. You have two possibilities to import the sub-mechanisms:

o either click the Simulation with laws icon

o or the Import Sub-Mechanisms icon =

The import is automatically done.

8. Click Ok in the warning message displayed
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Sub-Mechanizms Import Result Ed

@ 2 Sub-techanismz have been imported successfully.

The sub-mechanisms are imported and identified in the specification tree:
WPioduct2]
4 S1B_PRODUCT_MECHAMISM [SUB_PRODUCT_MECHANISHM 1)

f"-?a_ SUB_PRODUCT_MECHAMISM [SUB_PRODUCT_MECHAMISM. 2]

I'.-fi.pplv:.alil:-n:
==echanizms

?'ELI B_PRODUCT_MECHANISM. 1\Mechanism.1 [Imported), DOF=0
J

ints
Commands
FFIH Pait [ Cas=1)

[ ftgFoomulal; "SUB_PRODUCT _MECHANISM. 14\Mechanizm. 1%Commandz\Command. 1.1 % ngle’=180 deg * sin{SUB_PRODUCT_ME
Speeds-Accelerations
ELIEI PRODUCT_MECHAMNISM. 2\Mechanizm.1 [Imporbed), DOF=0
Jnmr;
Commands
Fix Pat [ Cas=1 )

[ raFormula1; "SUB_PRODUCT _MECHANISM, Z\Mechanizm. 1 Commandsi Command, 1. 1%ngle =180 deg * sin[SUE_PRODUCT_ME
Speeds-Accelerastions

The laws are imported. However, knowledgeware rules are not imported.
You can modify the laws belonging to a sub-mechanism.

For instance, if you expand the Laws node in SUB_PRODUCT_MECHANISM.1 and double-click the formula:

s In CATIA

The Formula Editor automatically appears, letting you perform your modifications

Formula Editor : “5UE_PRODUCT_MECHAMISM.1\Mechanizm.1\listcmd. 1A\Command.1.1vAn. B E3

[ Incremental P |

I‘SLIB_P'FEDDLIET_MEEH.-’-‘-.NISM.'I hdechanizm. 14iztemd. 15 Command. 1.7 Mangle” =
|18EI deqg * =sin[SUE_PRODUCT_MECHAMISM. 14Mechanism. T5KINTime /1:1rad)

Dictionar tembers of Parameters tembers of All

Renamed parameters ;I Ring“PartBodytSketch.14Parallelizm. 1 Hactivﬂ
Puoint Constructors Boolean Ring“PartBodyhSketch. 1\Coincidence. 4hac
Surface Constructors Length Ring“PartBodytSketch. 1\Perpendicularity. 5
La Angle Ring“PartBodytSketch.14\Parallelizm. Bhactiv
Operators Flane Ring“PartBodytSketch. 1\Parallelizm. Phactiv
Line Constructors String RinghPartBodysSketch. 1P arallelizm, Bhactyv
wireframe Constructors Time Rinn PartRadih Sk stk 18P arall=lism 1|-I".T
List LI Real LI al ¥

@ ok | @ cancel |

o In ENOVIA DMU

Double-click Command.1.1 under Commands item in the specification tree. Click the Formula buttonﬁl in the Command Edition
dialog box to display the Formula Editor dialog box
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Command Edition : Command.1.1 [Angle]

Command name ; |I:|:|mmanu:|.'| 1

Command value IDdEQ f !

@ Ok I & Cancel |
-

9. Select SUB_PRODUCT_MECHANISM (SUB_PRODUCT_MECHANISM.1).

Click the Simulation with laws icon = from the DMU Kinematics toolbar.

Please refer to Simulating With Laws.

You can simulate the sub-mechanism with laws.

Kinematic Simulation - Mechanism.1 2| x|

Mecharism: |51p_PRODUCT_MECHANISH 7]

Stat0f—— 20 po0 | ]

NIRRT -

[ Activate Sensors

Close
e e ]

10. Click the Simulation with commands icon == from the DMU Kinematics toolbar.

Please refer to Simulating With Commands.

You can simulate the sub-mechanism.

Kinematic Simulation - SUE_PRODUCT_MECHANIS . JEH E3

Mechanism: |51 )p_PRODUCT_MECHANISM.1 Mecharism1 7|

[Command 1.1 380 v 0o [ .|

[] Check Jaint Limits

raet .ﬁ.nalgsis... I b ares > I
Cloze I

Note that you can only modify sub-mechanism command and laws. For instance, if you double-click Prismatic 2.1 an
information message automatically appears

&Y sUB_PRODLCT_MECHANISH 2 [

Jointz

i Rigid1.1 (Bearing 1.Case1] @ [t Uk o)

m belonging to a Sub-Mechanism
&8 Revalute. 3.1 [Ease.l ;Dg-whf

tﬁ Revolute. 4.1 [Cog-wheel.1.Rir
Now, let's modify SUB_PRODUCT_MECHANISM.CATProduct and use the sub-mechanism import
o delete the existing command (Command.1 (Revolute.3, Angle)

=

o assign a length command to Prismatic.2

11. In the right window (SUB_PRODUCT_MECHANISM.CATProduct), expand the Command item and delete the existing command
(Command.1 (Revolute.3, Angle)
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Commands Center Graph
L 9 commenaneevelies Aevene Or
Fix Part { Case.1 ) (5] Hide/show

Laws Properties

Speeds-Accelerations 4

12. Click Ok in the information message

13. Double-click Prismatic.2 and assign a Length command

Joint Edition : Prismatic_2

Joint name : |Prismatic. 2

Joint geometmy ;

Line 1 : |Edge Line 2: [Edge

Plane 1 : [Face Plane 2 : [Face

Juoint Lim

’7 Lowwer Limit ; |-'IEIEImm E |Ipper Linmit ; |'IEIEImm E

o @ 0K I aEancell

14. Click Ok, when done click Ok in the information message displayed

m

15. Click in the left window and then click the Update Positions icon @

16. The Update Mechanism dialog box is displayed:

Update Mechanizm EE

@ 0K I & Cancel |
.

17. Select the mechanism to be imported using the drop-down list box

18. Click Ok

The first sub-mechanism is re-imported and updated accordingly (the command is now assigned on the prismatic 2.1 and
length driven. The second mechanism remains in its initial state (command assigned to Revolute 3.1)

/1% | Note this modification results in deleting the existing law in SUB_PRODUCT_MECHANISM.CATProduct
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#)SUB_PRODUCT_MECHANISM [SUB_PRODUCT_MECHANISM 1)
#,15118_PRODUCT_MECHANISM [SUB_PRODUCT_MECHANISM 2)

==Apohc ation:

Mechanism 2
not updated
(to be
imported)

=hecharisms
r-?’-sua_Pﬂ ODUCT_MECHAMISM. Z\Machanism 1 [imported), DOF =0
= Joints

T Rigid 1.1 [Bearing 1. Cace.1)

I} Frismatic. 2 1 [Shde. 1 Bearng 1)

.ﬂ_ Rewvolie 31 [Case. 1 Cogwheel 1]

o Revolute 4.1 (Cogwhesl 1 Ring 1)
=5 Plansi 51 Bing ] Shde 1)
l"i-crnn'ﬂ'ld:

2 Command.1.1 (Revolute 31 Angls)

=Foc Part [ Laga.1 )
= Laws

= snteditccoleatbons

Mechanism1
you have just
imported

Note: the update command imports sub-mechanisms one after the other (i.e. only the one selected has been
Il imported taking into account the modification), you will need to repeat the operation for the second mechanism
The mechanism is re-imported thus displayed in the specification tree in last position.

= Joint:

T Fligid 1.1 (Bearing 1 Case 1)

i} Prismatic. 2 1 [Side. 1. Bearng 1)
oMt Revohde 31 [Case.1 Cogwheel 1]
o evolute 4.1 [Cog-wheel 1 Ring 1)
& Planar 5.1 Ping 1.56de.1)
lhi‘mmm

8
=Fix Part | Cazel |

= Lo
= Speeds-Accelsatons
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19. Repeat the step 15 if the Update command is no longer active and select the second mechanism to be imported (the first

mechanism in the drop-down list because of the inversion valid not only in the specification tree but also in the Update Positions

dialog box

Update Mechanizm EE

Mechanism : [s|B_PRODUCT_MECHANISM.2\Mecharism1 =]

@ 0K l ﬁEanceIl

20. Click Ok to validate the operation

Both sub-mechanisms are imported

The modification is taken into account (command change) is taken into account in both sub-mechanisms
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T--%SLIB_F‘HDDLIET_MEEH.&.NISM [SUB_PRODUCT_MECHAMISH. 1]
‘T--: SUB_PRODUCT_MECHAMISM [SUB_PRODUCT _MECHAMNISH. 2]
F.-f;.pplicaticuns

=-Mechanismz

'I:A-?) SUB_PRODUCT_MECHAMISM.14Mechanizm. 1 [Imported), DOF=0
w=Jointz
% Rigid.1.1 [Beanng.1,Caze. 1]
i:% Prigmatic. 2.1 [Slide.1 Bearing. 1]
gt Fevolute 3.1 [Caze 1. Cog-wheel 1)
gt Fevalute 4.1 [Cog-wheel 1.Ring. 1)
&2 Planar.5.1 [Ring.1.5lide.1]
F-Commands

L E' Command. 1.7 [Prismatic. 2.1 Length]
=Fix Part [ Caze.1 ]
—=Laws
=5 peeds-Accelerations
v?’ SUB_PRODUCT_MECHAMISM. 24Mechanizm. 1 [Imported), DOF=0
== Jointz
% Rigid. 1.1 [Bearing.1.Caze.1]
i;% Prizmatic. 2.1 [Slide. 1. Bearing.1]
¢t Fevolute. 3.1 [Caze. 1, Cog-whesl 1]
gt Fevolute. 4.1 [Cog-wheel 1.Ring. 1]
&2 Planar 5.1 [Ring1.5lide.1]
==Commandz

L E' Command. 1.7 [Prismatic. 2.1 Length]
—=Fiw Part [ Cazed ]
=L aws
=5 peeds-Accelerations

[ ¥

it
Gl
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“ More about Importing Mechanisms Dressup

I~ This section provides information about the dressup import.

Y|

The Import capability lets you import sub-mechanisms as well as their associated dressups.
—

You have two possibilities to import sub-mechanisms:

1. either click the Simulation with laws icon ==

2. or the Import Sub-Mechanisms icon

Please refer to the following scenarios Importing a Mechanism and its Dressup and Importing a
Mechanism and its Dressup from a Skeleton Structure

How does it work?

The Import Sub-Mechanisms command scans all the mechanisms existing in the sub-products. if a

mechanism is detected (i.e. candidate to the import operation), several cases are to be studied:

There is not any dressup associated to the mechanism. Only the mechanism is imported at the

root level

FO

- )

Tmport sub-
mechanizms

— Mechanizm 1.1 (Imported)

There is a dressup associated to the mechanism at its level and there is not any other dressup

pointing this mechansim elsewhere. The mechanism and its associated dressup are imported at

the root level.



DMU Kinematics Simulator

|
-
P2
=

|
-
[
=

There is a dressup associated to the mechanism (not at the same level). Two cases:

Version 5 Release 13
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FO

M ec hanism. 1.1 (lmpoted)

Dressup.1

1. The dressup is already positioned at the root level (i.e integrator level). Only the mechanism

is imported

FO

— Dressupl |——

FO

F1.1

P21

M echanism. 1.1 {lrmported)

DCressup.1

[

2. The dressup is not positioned at the root level, nor at the mechanism level. The dressup is
imported at the root level as well as its associated mechanism.
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PO PO

P21
)

Tmport sub-
mechaTisms

L LN

! Mechanism.1.1 (mported) |t|

BV Drezzup .1 |-

. Particular case: the mechanism is assigned two dressups: one dressup at the same level and
another dressup at another level. During the import operation, this is the highest-level dressup
which has the priority:

PO P
l— P21 P21 |
— F1.1 Il I —F1.1
—HF2.1 mport sub- HFP2.1
edhandsmnns
SRR ™ P31
L Mechanism. 1 $- L Mechanism 1 €+
shikadnmininiaindain i I R e T o B e Tk B T 1
= Dressup.1 I--E - Dressup.1 1'
§ _Dressup.2 Fe-est H Dressup.2 feo---c
—  Mechanism.1.1 {mported) t|
HEW | Dressup. 2 H
F |
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Importing a Mechanism and its Dressup

71 This task consists in importing a and simulating mechanism with its associated dressup using the Import capability
L)
Y

Open the IMPORT_MECHANISM_DRESSUP.CATProduct document.

ﬁ 1. Make sure you are in Design Mode if you work with the Cache System (please refer to DMU Navigator User's Guide- Viewing the Cache
Content)

If not, select Edit-=Representations-=Design Mode from the menu bar...

2. Using the File-=New command, click the New icon @ from the Standard toolbar or select the File-=New... command. In the New dialog

box, double-click Product.

Mew |

Lizt of Types:
FunctionalSystem ;I
Part

Process
ProcessLibrar

Ziphdill
Selection;

|F'ru:uduu:t

@ 0K I ﬁEancelI
i, -

An empty document appears.

3. Arrange your document windows using Window-=Tile Vertically command.
4. Use the Copy/Paste capability to create a new product:

o right-click IMPORT_MECHANISM_DRESSUP in the right window. Select Copy from the contextual menu displayed.
s in the left window, right-click Product2 and select Paste from the contextual menu.

=101 ¥|

% |Product2

#-, | IMPORT_MECHANISM_DRESSUP (IMPORT_MECHANISM_DRESSUP. 1)
Lﬁ.ppicatbns

r‘%, KIH_E: Centet Graph
KIH_E

r% KIH_E Reframe On

¥ % wie 3] Hide/Show

T %L

r% KIM_E: Properties

Chrl4+

ChrlH-C

5. In the Product2 window, import the mechansim and its associated dressup, for this:

You have two possibilities :

o either click the Simulation with laws icon

s or the Import Sub-Mechanisms icon

6. Click Ok in the warning message displayed (if you clicked the Import Sub-Mechanisms icon

The import operation is performed:
The dressup is imported:
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golProduckz
f" IMPORT_MECHAMISM_DRESSUP (IMPORT _MECHAMISM_DRESSP, 1)
P.Cipplicatiuns

hﬂechanisms

a-%f IMPORT_MECHAMISM _DRESSUP, 1\LAMDING GEAR_YS (1

~|t-':||:|ints

armmands
ix Part [ REF )
e s

LSpeeds-.ﬁ.cceleratiu:uns
I'--Dlressups

=l Dressup.1
#- 9 IMPORT_MECHANISM_DRESSUP, 1\LANDING GEAR_VS (Imported), DOF=0

7. Select IMPORT_MECHANISM_DRESSUP.1I\LANDING GEAR_V5(imported),DOF=0

8. Click the Simulation with commands icon 3 from the DMU Kinematics toolbar.

Please refer to Simulating With Commands.

You can simulate the imported mechanism.
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@ Importing a Mechanism and its Dressup from a Skeleton
Structure

1=, This task shows you how to import a mechansim and its associated dressup from a skeleton structure
L
ol

Skeleton structure:

Consists in defining mechanisms using the skeleton methodology with three product levels:

. an architect level containing a CATProduct document including the master skeleton and its mechanism
. several designer levels (i.e. CATproducts documents containing the 3D solid geometry)
. an integrator level (i.e a CATproduct document which federates the architect level the designer levels and the dressup)

Open the Integrator.CATProduct document.

E— 1. Make sure you are in Design Mode if you work with the Cache System (please refer to DMU Navigator User's Guide- Viewing the
Cache Content)

If not, select Edit->Representations->Design Mode from the menu bar...

2. Using the File-=New command, click the New icon D from the Standard toolbar or select the File-=New... command. In the

New dialog box, double-click Product.

Hew HE

Ligt of Types:

Functional3ystem ;I
Part

Selection:
|F'ru:u:|uu:t

@ 0K I 3 Cancel |
.

An empty document appears.

3. Arrange your document windows using Window-=>Tile Vertically command.
4. Use the Copy/Paste capability to create a new product:

o right-click Integrator in the right window. Select Copy from the contextual menu displayed.

o in the left window, right-click Productn (Product3 in our example) and select Paste from the contextual menu. This is what you
should obtain:
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oduct (ReadOnly)

[*%]integrator.CATPr

3
ity linkegrator {irbegrator. 1)
iy architect (architect.1)
prodl 30 (redl_300
arodz_30 (rodz_30.1)
ppiston_30 (pston_30.1)
solfi_3D (fix_30.1)

plic ations

5. Make sure, the Productn (in our example Product3) window is active and click the Import Sub-Mechanisms icon

i

Note you can also click the Simulation

6. Click Ok in the warning message displayed

Sub-Mechanisms Import Resulk

@ 1 sub-Mechanism has been imported successfully,

iy architeet (srchitect.1)
-y rodl_30 {redl_30)
Ty rod?_30 (rodz_30.1)

o piston_30 (peston_30. 13
&Fn_ﬁn (Fie_30,1)

=i pplcations

with laws icon & to import the mechanism

The sub-mechanism and its associated
Please also read More about importing

dressup are imported and identified in the specification tree:
mechanisms dressup

Froducts
i;jai.llt_egratur {integrator. 1)
&, larchitect (architect. 1)
?—,};g radl_30 (rodl_300
?"-Ede_SD fradz_30.1)
?'" ! piston_30 (piston_30.1)
#-2Fix_30 (fix_30.1)
".ﬁipplicaticuns
Iechanisms
#-% Dressup. 1 (Imported), DOF=0
I'Dlres/stlps
I'% Dressup. 1
3§; Mechanism. 1 [ architect, 1)

it earator
'};1 architect {architect, 1)
helrod1_30 (rod1_3D)
hlrodz_30 (rod2_30.1)
gpistnn_SD fpiston_30.1)
el fize_30 (Fi_30.1)
.ﬁipplicaticuns
"Dlressups

= :'Dressup.l

% Mechanism. 1 { architect.1 )

Product3 window

Integrator.CATProduct window (Root product)

The icons change for integrator and architect in the specification tree which become flexible products.

For more information, please read Flex

7. Select Dressupl in the specification tree

Click the Simulation with Commands icon
Please refer to Simulating With Commands.

ible Sub-Assemblies in Assembly User's Guide

“ from the DMU Kinematics toolbar.
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You can simulate the imported dressup

Kinematic Simulation - Dressup.1

Version 5 Release 13

2%

Mechanism : IDressup. 1

|C|:|mmanu:|.1.1 360{ g peo [0.0000

[ activate Sensors

Feset I .ﬁ.nalzsis. i I

=l
S
Mare == I

Close I

e
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Managing the Mechanism Dressup

?%KIN_EK‘I 7_00_F1_ACTIVE [KIN_Ex17_00_F1_aCTIVE.T)

B, KIN_EX17_00_FIXE [KIN_EX17_00_FIXE.1)

B KIN_EX17_01_ENST [KIN_EX17_01_ENS1.1]

B KIN_EX17_02_ENS2 [KIN_EX17_02_ENS21)

B, KIN_EX17_03_ENS3 (KIN_EX17_03_ENS3.1)

B KIN_EX17_04_ENS4 [KIN_EX17_04_ENS4.1)

B, KIN_EX17_05_ENSS [KIN_EX17_05_ENS5.1)

9, KIN_Ex17_06_CENTRAL_DOOR (KIN_EX17_06_CENTRAL_DOOR.1)
B KIN_EX17_07_ENST KIN_EX17_07_ENST7.1)

B KIN_EX17_08_ENS8 [KIN_EX17_08_ENSE 1)

@, KIN_Ex17_03_LEFT_DOOR [KIN_EX17_09_LEFT_DOOR.1]
B KIN_EX17_10_ENS10 (KIN_EX17_10_ENS10.1)

B KIN_EX17_T11_ENS1T [KIN_Ex17_11_ENS11.1]

B KIN_EX17_12_ENS12 [KIN_EX17_12_ENS12.1)

B, KIN_EX17_13_0PENING [KIN_EX17_13_OPENING.1)

B KIN_EX17_14_ENS14 [KIN_EX17_14_ENS14.1)

B KIN_EX17_15_ENS15 [KIN_EX17_15_ENS15.1)

B KIN_EX17_16_ENSTE [KIN_EX17_16_ENS1E.1]

a-.ﬁipplications

== Dressups
[
==l Drezsup.
=LANDING GEAR

s

#1=, This task shows how to dress-up mechanisms.
L5

S

Open the MANAGING_DRESSUP.CATProduct document.
At least one kinematics mechanism must be active in the specification tree.

1. Click the Mechanism Analysis icon .
The Mechanism Analysis dialog box appears:

Page 290

In the perspective of Kinematics integration in ENOVIA VPM (based on a skeleton methodology) (a document will be available in a forthcoming
release) the dressup is directly accessible from the specification tree, you can simulate it and it can be saved in ENOVIA VPM

If you work with V4 data, you no longer need to select Edit-=Representations-=Design Mode as it is automatically activated. DMU Kinematics
Simulator finds the product containing kinematics objects automatically. This capacity is available for all Kinematics commands (simulation...)
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Mechanism Analysis el

General Properties

Mechanism name LAMNDING GEAR j
Mechanism can be simulated Ves
Mumber of joints : 21

Mumber of commands
Degrees of freedom without command ¢
Degrees of freedom with commands :

Fixed partk REF
‘C‘ Show joints '@ Hide joints Save I Laws. .. '
Jaink | Command | Tvpe | Part 1 Geometry 1 | Part 2 Gecmekry 2 | Part 3 |4
Revoluke  EMS10 DRT3S FIXE DRT3S
Prismatic  EM5SS DRT35 EMS1Z DRT35
LAMDING  Revolute  ENSI1 DRTZ7 FIXE DRTZ7
Revoluke  EMNS1L DRT37 FIXE DRT37
Revoluke  ENST DRT36 ENS11 DRT36 b
Spherical EMNS3 PT 30 EMSY PT 30
Revoluke  EMNS1 DRT1Z EMS3 DRT1Z
Spherical  EMS3 PT 27 EMSS PT 27
Rewvolute  EMS4 DRT19 EN3S DRT19
Revoluke  EMNS4 DRT13 EMNSZ DRT13 j
j
Mechanism dressup information:
Part 1 | Part 2 | Part 3
N

2. Click on the Simulation With Commands icon
The Kinematic Simulation dialog box is displayed.

3

Kinematic Simulation - LANDING GEAR EHE

Mechanism | sNDING GEAR =l

CENTRAL 360 — —jp— 360[0000 [ ==
LEFT 360 — | 0fuoo0 B
OPENING 350 |, 370[T00000 [

INCLINAT -360 —_jy 3&0[oooon = _l;l
1| | »

[] Check Jaint Limits

Rezet | .-i‘-.nalgxis... | b o > |
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3. Manipulate the slider of the LEFT command.
The corresponding part of the kinematics mechanism namely the Opening moves accordingly.

Kinematic Simulation - LAMDING GEAR EHE

Mechanism || \NDING GEAR [

CENTRAL 380 —— | —— 300000 [& .=
360

LEFT 360 50.4000 E

OPENING -350 ,_@muuuu I

1]

INCLINAT 360 — ¢ 360[oonon ﬁl- _I;I
3

[ Check Jaint Limits

Rezet I .ﬁ.nalgsis... I

4. Click M‘ and then _Eh:'il

Let's attach the left door to the LANDING GEAR mechanism:

Click the Mechanism Dress-up icon % in the DMU Simulation Toolbar.

The Mechanism Dress-up dialog box is displayed.

6. Select

i

LEFT DOOR as link
Note you can select the link directly in the geometry area or in the specification tree, using the the graphic selection option. Though, only
one selection is allowed.

LEFT DOOR =]

Note that you can select or deselect attachments directly from the specification tree or geometry area.
You can select either the available products or all products. By default the Available products option is set.

i1 Available products @ Al products:
o Available products: if set, this option lets you visualize the products that are not referenced in any attachment within the
mechanism.

All Products: if set, this option lets you visualize the products that are not attached to the current link (here, LEFT DOOR)

o

7. By default the Available products option is set:

The two products in the left column have not been attached yet.
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Mechanizm Dreszup B
Dressup : Dressup. 1 j Mew Dressup I
Mechanizm : LAMDING GEAR
Link: 7] Graphic selection | e i
@ Aevalable products 1 All products
Axaillable products | Products attached to the link |

KIN_EX17_00_F1_ACTIVE T
KIN_Ex17_03 LEFT_DOORA

@ 0K | @ Cancel|

8. If you set the All products option this is what you obtain

Now, select The KIN_EX17_09_ DOOR from the available products list to attach it to the link:

Mechanizm Drezzup E
Dressup : Dressup. 1 j Mew Dressup I
Mechanism : LANDING GEAFR
Link: ] Graphic selection |LEFT DOOR ﬂ
(21 fwailable products @ Al products

Availlable products I :I Products attached to the link I
KIM_Ex17_04_EMS41 KIM_EX17_09_LEFT_DOOR A
KIM_Ex17_05_EMS51 [}5

KIN_Ex%17_06_CENTRAL_DOOR.1
KIN_EX17_07_EMS7.1
KIN_E%17_08_ENSS.1
KIN_E%17_10_ENS10.1
KIN_E%17_11_ENS11.1
KIN_E%17_12_ENS121
KIN_EX17_13_OPENING.T
KIN_EX17_14_ENS14.1

KIM F17 15 FRS1R1 LI

@ ok | @ Cancel|

The selected product is highlighted in the specification tree and in the geometry area as shown below:

9. Click OK to confirm your operation.

i I Toduct]

—% EIM_Ex17_16_ENS1E [KIM_Ex17_16_ENS16.1]

—% FKIM_Ex17_00_Mirage_F1_ACTIVE_MODEL [KIN_Ex<17_00_Mirage_F1_aCTIWE_MODEL1)
—% FIM_Ex17_01_EMST [KIN_EX17_01_EN51.1]

—% fIM_EX17_02 EMS2 [KIN_EX17_02 EN521]

—% FIM_EX17_03_EMS3 [KIN_EX17_03_EN53.1]

—% FIM_Ex17_04_EMS4 [KIN_EX17_04 EN54.1)

—% fIM_EX17_05_EMSE [KIN_EX17_05_EMN55.1)

—% fIM_EX17_06_CENTRAL_DOOR [KIM_EX17_08_CEMTRAL DOOR.T)
—% FIM_EX17_07_EMSY [KIN_EX17_07_EN57.1]

—% FIM_Ex17_08_EMSE [KIN_EX17_08 EN58.1)

—% EIM_EX17_09 LEFT_DOOR [KIN_E=17_03_LEFT_DOOR.1)

—% EIM_E17_10_EWNS10 [KIM_Ex17_10_ENS10.7]

—% FIM_E17_11_EMS1T [KIN_EX17_11_EWNS511.7)

Let's simulate the mechanism with the new dressup

Page 293
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10. Click on the Simulation With Commands icon again.
11. In the Kinematic Simulation dialog box, manipulate the slider of the LEFT command.
This time, the corresponding part of the kinematics mechanism moves accordingly.

[$]DMU Navigator ¥5.2 - [Product1]
Stat  Fle Edt Mew Inset  Tools Anaee Window Help

N
Ne' vage sep 7 %*EE

T

D@ BSLBE R nEen® oo
I (=]

The Simulation With Commands capability is only used to simulate. If you need to record positions use the (Fitting) Simulation functionality.

L

L
Cn
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Defining Swept Volume

Defining a Swept Volume
Defining a Swept Volume from a Mechanism
Defining a Swept Volume from a Moving Reference
Filtering Swept volume Positions
More About Swept Volume
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Defining A Swept Volume

|
L]
|

)
o

This task shows how to generate a Swept volume.

You recorded a simulation in a Simulation object and compiled the Simulation. You obtained a Replay object.

= Open the KIN_SWEPT_VOL.CATProduct document.

5+, Remember, you can generate a swept volume directly from a V5 mechanism which can be simulated with laws.

1. Click the Swept Volume icon

The Swept Volume dialog box is displayed.

Swept Yolume

— Drefinition

Selection Replay.1

Froduct(z] to sweepl 7 products

El

R eference product

4 Filter Positions

[ Use level of details

Filtering precizion ||:|_ I Filtered [%] |

=

— Reszult simplification

[ &pply wirapping L] 2pply Simplification

Fresview l

Cloze I
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Wrapping, simplification, silhouette and spatial split options are available within the swept volume dialog box if you

have a DMU Optimizer license:

Swept Yolume

— Definition

Sielection Replay, 1

Product(s) to sweep| 17 products

Reference product

4 Filker Positions [ Silbouette [] Use level of details

Filtering precision | 0.2mm Filkered (%) |

o

— Resulk simplification

Cliapply
— Wrapping

apping.: (1 Apply Simplfication [ Spatial Spit

(3rain | 20 Cffset rakiod, 10

— Simplification

BCCUracy | 10mm

—MNumber of triangles

Inikial ; | Result :|

Save l

Preview l Close l

f Note:the Filter Positions option is checked by default

2. Click in the Product to sweep spin box, the selection list dialog box lets you select or deselect the bodies you want to sweep.

3. Select KIN_EX17_03_ENS3.1

4. Click OK.
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Product Multiselection [ 2] |
KIM_E=17_10_ENS10.1 -
FIN_EX17_00_FI=E N

KIM_Ex17_08_EMNSE1
FIN_E=17_12_EM5121
FIM_E=17_01_EM51.1
FIM_Ex17_11_EMS11.1
KIM_Ex17 OF EMS71
EIM E=17 03 EMSA.
FIM_E=17_05_EMS5.1
FIM_E=17_04 EMS4.1

@ 0K

5. Click Preview.The progress bar is displayed letting you monitor and, if necessary, interrupt (Cancel option) the calculation.

Computation in progress. .. |

@ Computing Swept Wolume

IiIIIIIIIIIIIIIIIIIIIIIIIIIII

Status 48% completed
E ztimated time remaining :18zec

6. If you check the Use level of details option, this what you obtain:

e |

A

7. Click Save.

The Save As dialog box appears

f you can save your result in various formats, for example in CATIA model file
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ol .4
Eavairti‘-‘:dsam:ﬂes :’ = Eﬂ(‘r
L1 _ti_cnf TANK 1, model.cgr
3 8] ATOMIZER..cgr TANK2, modelcor
Histamy -] BODY_1_2.cqr |] TN model.cor
| BODY_2Z_2.cgr =] TRIGGER. .cor
(’ | LOCK o |s#] VALVE .cor
Deskiop S| NOZZLE _1_2.car
| NOZZLE_Z_2.cor

%mmm_&mmmmrmm.mr
| REGLULATION_COMMARND. cgr

@] REGULATOR., cgr

) Stampar_VIBRATIONYOLUME, cgr

My Documents

— File name: |SWEPTVOLUME _absoluteresult egr ] Save
My Netwolk ..,
Save az type: Icgr EI Carcel |
%
il
model
zH

About Save button in swept volume dialog box:

Clicking Save keeps the command active and lets you therefore launch the calculation again if
needed. When satisfied, click Save in the Save As dialog box

8. Select cgr file and click Save.
9. Click Close

10. Insert the SWEPTVOLUME_absoluteresult.cgr into Productl, for this right-click Productl and select Components-=> Existing

component from the contextual menu displayed.

The Swept volume is identified in the specification tree and in the geometry area

% FIN_Ex17_13_0PEMING [KIM_EX17_13_0OPEMING.1]
% FIN_Ex17_14_EWNS14 [KIM_Ex17_14_ENS14.1]

% FIN_Ex17_15_ENS15 [KIM_EX17_15_ENS15.1]

% FIN_Ex17_00_F1_aCTIE [KIN_E=17_00_F1_ACTIE.1)

T SWEPTVOLUME_absoluteresult [SWEPTYOLUME _absoluteresult.1]

e
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Defining a Swept Volume From a Mechanism

(which can be simulated with laws)

<~ The Swept volume functionality is very useful to design the volume swept by a set of moving products
-1 during simulation. Now, this functionality takes into accounts mechanisms.

The only condition about these mechanisms is that they can be simulated with laws.

-+ This task shows how to generate a Swept volume from a mechanism
_.‘._
Y|

Open the Use_Sensors.CATProduct document.

1. Click the Swept Volume icon

The Swept Volume dialog box is displayed.

f Note:the Filter Positions option is checked by default

Swept Yolume 2] |
— D efinition
Selection Mechanizm. 1 j

Froductz] o SWEEW

Feference product

a Filter Pozitions [] Usze level of details

Filtering precizion IEI.Emm Filkered [%) I

— Result simplification

L] Apply wirapping [ Apply Simplification

Save I Prewview I Cloze I

Please also read About the number of steps in Generating a Trace from a V5 Mechanism...

2. Click in the Product to sweep spin box, the selection list dialog box lets you select or deselect the

bodies you want to sweep.

3. Select Jack_Rod.1
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Product Multiselection EE3 |

Front_koving_srm. 1

Rear Muvini arm.1

Jack_Body.1

T able_Fixation. 1
Table.1
Arr_Jaint, 2
Arr_Jaink, 1

@ 0K

4. Click Ok

5. Click Preview to generate the swept volume

The progress bar is displayed letting you monitor and, if necessary, interrupt (Cancel option) the
calculation.

Computation in progress.__. |

% Computing Swept Wolume

Statusz : 48% completed
E ztimated time remaining ;18zec

This is what you obtain:
Previnm [ 3

6. Click Save.

The Save As dialog box appears:
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21x
Eava'ltlfjsam;ﬂa | « @ crE-
1 _ti_onf |8 TahE 1. model .cgr
] ATOMIZER. cr ] TANK2, model cor
BODY_1_2.cqr ] TANKD. model cor
[®|BODY_2_2.cgr @] TRIGGER, cor
{=]LocK cor |a#] WALYE, cgr
] NOZZLE_1_2.cor
|M]NOZZLE_2_2.car
@] Product1_SIMPLIFICATION, cgr
] REGULATION_COMMAND, cgr
REGULATOR.cgr
4] Stamper_VIBRATIONVOLUME, cgr
Fie name: |SWEPTVOLUME besul cor E Save
Save as type: |n:;|r j Cancel
Fd

7. Select cgr file and click Save

8. Click Close

9. Insert the SWEPTVOLUME_result.cgr into Use_Sensors, for this right-click Use_Sensors and select

Components-=> Existing component from the contextual menu displayed. The Swept volume is

identified in the specification tree and in the geometry area

@
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Defining a Swept Volume from a Moving Reference

This task shows how to define a swept volume using a moving reference. See the previous task. In our example
you need to obtain a finer result to analyze clashes, if any.

Open the KIN_SWEPT_VOL.CATProduct document.

Flm
)

1. Click the Swept Volume icon
The Swept Volume dialog box is displayed.

Swept Yolume EHE3

— Definition
Selection Replay.1 j
Froduct(z] to sweepl 7 products

Reference product I

o Filter Pozitions [ ] Usze level of details

Filkering precision IIII.Emm Filkered [%] |

— Result zimplification

[ Apply wiapping [ &pply Simplification

Preview I Claze I

2. Uncheck the Filter Positions option as shown below: (the Filter Positions option is checked by default)

3. Click in the Products to sweep spin box, the Product Multiselection dialog box lets you select or deselect

the bodies you want to sweep.

4. Select KIN_EX17_03_ENS3.1 from the list.

5. Click Ok.
Product Multizelection [ 7] |
KIM_E=17 10 EMNS10.1 -

KIN_E317_00_FIXE.1
KIN_Ex17_08_EMSE.1
KIN_EX17 12 ENS12.1
KIN_Ex17_01_EMS1.1
KIN_Ex17_11_ENS11.1
KIN_E%17 07 ENS7.1

N ExT7 03 ENS3,
KIM_Ex17 05 ENSE.1
KIN_Ex17 04 ENS4.1 hd
@ 0K
.

6. Click in the Reference Product spin box.

7. Select KIN_EX17_01_ENS1.1
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Swept Yolume EE3 |

Page 303

— Definition
Heplay Feplay.1 j
Froduct(z] to sweepl 1 product I

[] Filter Positions  [] Usze level of details
Filtering precizion 1 mm

Reference product [E>17 01 EMNST.1 J
— Mumber of pozitions

Initial ; | Filtered :|

Save I Frewview I Cloze I

8. Click Preview to generate the swept volume.

The Computation is in progress.The progress bar is displayed letting you monitor and, if necessary,

interrupt (Cancel option) the calculation.

Computation in progress._ .

@ Camputing Swept Yalume
Status 48% completed
E ztimated time remaining : 18zec

The Preview window is displayed
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Peview ————E|

-

Ny

9. Click Save.The Save As dialog box appears automatically

Save in [-'__i samples

My Computer

s

My Netwark P..

- B cFE-

2

1 _wti_enf
|£|SWEPI'UE*:LLI*‘E_aI:5uILi:EfE5uIt.Dgr
8] SWEPTVOLUME _Fikerresult. cgr
s8] SWEPTVOLUME _relaresult. cor

| ] SWEPTVOLLME _relstiveresul cor
] SWEPTVOLUME _result.cgr

File name:

Save as lypa:

Save

Icgr

wal
rodel
zH

|SWE PTVOLUME _relsliveresult cor =|
-

Cancel

10. Select cgr file from the Save as type drop-down list and click Save.hj,jn
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11. Insert the SWEPTVOLUME_relativeresult.cgr into KIN_EX17_01_ENS1, for this right-click and select
Components-=Existing Component from the contextual menu displayed.The Swept volume is identified

in the specification tree and in the geometry area.

#=Th KIN_EXI7 16 ENSTE [KIN_EX17_16 ENS16.1]
+—‘-3% KIN_Ex17_00_FIXE [KIN_EX17_00_FI<E.1)
T—‘? KIN_Ex17_01_EMS1 [KIN_EX17_01_ENS1.1]
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Filtering Swept Volume Positions

This task shows how to filter swept volume positions. It can be very useful in terms of calculation
7/ performances to retrieve positions in a swept volume. Please refer to Defining a Swept Volume

You recorded a simulation in a Simulation object and compiled the Simulation. You obtained a Replay object.

You need this Replay object to define a swept volume.

Open the Open the KIN_SWEPT_VOL.CATProduct document.

1. Click the Swept Volume icon

The Swept Volume dialog box is displayed.

Swept Yolume EH
— Definitian
Selection Freplay. 1 j
Froduct(s] to sweepl 7 products I
Reference product
d Filter Positions L] Use level of details

Filtering precizion ID_Emm Filkered [%] |

— Rezult zimplifization

L] 2pply wiapping [ &pply Simplification

Preview I Cloze I

2. Click in the Products to sweep spin box, the selection list dialog box lets you select or deselect the

bodies you want to sweep.

3. Select KIN_EX17_03_ENS3.1

Product Multizelection

Version 5 Release 13

21X

KIN_Ex17_10_ENS10.1
KIN_EX17_00_FIXE.1
KIN_EX17_08_ENSS.1
KIN_EX17_12_ENS12.1
KIN_EX17_01_ENS1.1
KIN_EX17_11_ENS11.1
KIN_EX1 707 ENS 7]

VI E7 OE ENGE
KIN Ex17 04 ENG41

4. Click OK.

5. Enter 20mm as filtering precision value
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Swept Yolume Ed |
— Diefinition
Replay Feplay.d j
Froduct(z] to sweep| 1 product I

4 Filter Pozitions [ Use level of details
Filkering precizion  [20mm

Referehce product I

— Mumber of pogitions

[ritial ; | Filtered :|

Save I Preview I Cloze ||

6. Click Preview to generate the swept volume.The progress bar is displayed letting you monitor and, if

necessary, interrupt (Cancel option) the calculation.

Computation in progress. ..

@ Computing Swept Yolume

Statug 48% completed
E stimated time remaining :18zec

This what you obtain:
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N |

7. Click Save if you are satisfied or launch the calculation again with new values. The Save As dialog box

appears automatically:
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2l
] _whi_cnf
/] SWEPTVOLUME _absobiteresult, cor
History ] SWEPTVOLUME filterresult .cor
- | SWEPTYOLUME _relaresult. cor
@ 8] SWEPTWOLUME _relativeresult.cgr
Decktop (A SWEPTVOLUME _result cgr
=
My Documents
=
ty Computer
—— File name: |5WEF‘WIIILLI ME _Rlteresult car j Save
by Network, P,
Save as type: | cat El Cancel
i
wirl
miodel

gt

8. Select cgr format and click Save
9. Click Close

10. Insert the SWEPTVOLUME_filterresult.cgr into Productl, for this right-click Productl and select

Components->Existing Component from the contextual menu displayed.

The Swept volume is identified in the specification tree and in the geometry area
BB KIN_E517 15 ENST5 [KIN_EX17_15_ENS15.1]

% KIM_E=17_00_F1_aACTNE [KIN_EX17_00_F1_aCTIE.T)

% SWEPTVOLUME _filterresult [SWEPTWOLUME _filkerresult. 1]
&pplications

Simulatian
Replay

l—P a Replaw.1

. Please refer to the DMU Optimizer User's Guide for more information

I
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&

More About Swept Volume

About Filter positions option:
This option can be used to simplify the swept volume computation when the replay object contains many positions or when you know what

precision level you need to obtain.
The "filter precision" defines the maximum distance allowed between the simplified trajectory and the initial one (= discretization precision)

1- Filtering swept volume positions

The following example aims at illustrating the impact of the filter positions option on the final result

Original motion

Case 1: the Filter positions option is not checked:

Swept volume without
filtering position

Case 2: the Filter positions option is checked
Filtering precision = 5mm

_ Distance < filtey
. precision

Positions kept
after filtering

Swept Volume
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Case 3: the Filter positions option is checked
Filtering precision = 10mm

Distance < filter precision

Positions kept
after filtering

Swept Volume

2- Relative swept volume

.~ About Relative swept volume:

You can compute the swept volume of a moving part in the system axis of another moving part.
You can use this option when you need to analyze the swept volume of a product versus another product (moving or not)

Example: two moving parts: circle and square
With the basic computation of the swept volumes, the clash analysis is not relevant:

the swept volumes clash but two objects may not be in the same clash area at the same time.

Original
maotions
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Basic swept
volumes

If you use the relative swept volume option and select the circle as the reference product, you can compute the square swept volume in the

circle system axis.

The result can now be relevant for clash analysis.

e

%

Swept volume of the square with
circle as reference product



DMU Kinematics Simulator Version 5 Release 13

Page 313

@ Working with ENOVIA LCA: Optimal PLM Usability for

DMU Kinematics Simulator

When working with ENOVIA LCA, the Optimal PLM Usability for DMU Kinematics Simulator ensures that you only create and

modify data in CATIA that can be correctly saved in ENOVIA LCA.

ENOVIA LCA offers two different storage modes Workpackage (Document kept - Publications Exposed) and Explode

(Document not kept- Structure Exposed).

In Kinematics Simulator workbench, it is impossible to create and save Kinematics data in explode mode (structure exposed)
in ENOVIA LCA. The Optimal PLM Usability for DMU Kinematics Simulator means that when working in explode mode

(structure exposed) all the Kinematics commands are unavailable (i.e grayed).

On the contrary, when working in publication exposed mode (i.e the document you are working on is defined as a

workpackage), all the Kinematics commands become available, you can therefore:
. Create,

. Modify and,

. Save your data in ENOVIA LCA provided that your workpackage is based on the root product (i.e. without context, please

refer to Scenario 3).

The three following scenarios aim at explaining the various cases, when working in workpackage mode-publication exposed:

. EMOVYIA ¥5
Scenario 1 CATIA VS
PRC I—
1
Send P1 and
=l P2 to CATIA
in context (1)
P1 and P2 can be either
publication exposed products or
structure exposed products (it
is not a criteria here)
. CATIA ¥5
Scenario 2 ENOVIA ¥5
“rC | [~o]
L Send P3 to P31
F3 CATIA in -
context
P3 is a publication exposed
product
CATIA ¥5
Scenario 3 ENOVIA ¥5
orC )
|_ Send P3 to
F3 CATIA
without

context (2}

P3 is a publication exposed
product

Ol
Kinematics
cormmands
Lnavailable

(]LIN
Kinermatics
commands
unawailable

Cru
Kinermatics
commands
available



i i [ i Page 314
DMU Klne(q.])a'iquscosrwg%?‘t&\re tree of the selected object is dispYa%reS 0wnit |Fr$ec eeaggp]r'gpriate context i.e. with all its parents as far gs the
PRC.

(2) Without context: the tree of the selected object appears out of context.
For example, if you select a CATProduct instantiated on a PRC, the CATProduct opens without the PRC and the associated
instances. For more detailed information, please refer to VPM Navigator User Guide and ENOVIA LCA User guides

Recommended Methodology

The recommended methodology for working with ENOVIA LCA is:

. Send your ENOVIA document to CATIA
. work on your design in CATIA, whether from scratch or modifying an existing design.

. Save your CATIA data in ENOVIA.

To ensure seamless integration, you must have both a CATIA and ENOVIA session running

-1-\
1. In the Product Structure workbench of CATIA V5, click the Init Enovia V5 Connection icon E@ to establish the
connection between CATIA V5 and ENOVIA LCA

2. In ENOVIA LCA, send your ENOVIA document to CATIA.

o If your document is structure exposed (explode mode), all the Kinematics commands are grayed.

.-'?".

Lih ) o If your document is in publication exposed (defined as a workpackage), all the Kinematics commands are
available, go to the next step

3. Work on your design in your CATIA V5 application (Kinematics Simulator)

4. In the Product Structure workbench of CATIA V5, click the Save Data in ENOVIA V5 Server... icon &
your data in ENOVIA LCA database.

to save

The save in ENOVIA dialog box appears showing objects to be saved and set to the correct save mode and save
options.

The dialog box below shows Kinematics Simulator objects.

5. Simply click OK in the dialog box.

Save in ENOYIA ¥5 _ 10| x|
Cocument Mame | streamed in vault | Content exposad |~ Selected Document
KIM_Engine (EMOYIA VS Product) Mo Yes Docurnent Mame
exhaust, CATPart Yes Yes | Radiator . CATProduct
Radiator, CaTProduck Yes Diocument Crigin
Safeky Valve, CATPart Yes Mo |File
Case CATPark Yes Mo

—Storage Mode

Eattery, CATPark Yes Yes

— Document kepk in waulk
@ Publications Exposed
() Skruckure Exposed

— Document not kepk ——

(1 Structure Exposed

o Immediate Commit

@ K I @ Cancel |

i
L
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Workbench Description

This section contains the description of the icons and menus which are specific to the DMU Kinematics Simulator Version
5 workbench.

The DMU Kinematic Simulator window looks like this (click the sensitive areas to see the related documentation):

b
e

et Iv:Tzzv - CEE =:n Ik Tz Gk yﬂ:ﬂ ke

[#x rgifrg 1)

o rg-sebanl (g sbanl 1)

el B [Feasing. 15

shcda [, 1)

T [, 1)

B Coratrsnt:
- & Coacdance. 160Cog whanl 1, Cam. 15
[ & Coircidence. 17 0Cas 1 Cog-sdanl 15
b= ol Cparachdence, 4 BN, 1, Cogaahesd 1
- Frte 20 (Cann 1)
- & Coircidence. 71 (Casa 1 Baaring. 1]
= ol Cparachdence, D0 nes 1 By, L]
[~ ECffant. 23 (Baaring .| e L)
- & Coircidence. 74 Cida. L Baaring . 1]
b= ol ok, 6 e, L Bsaing 1]
- & Corcdance. 28 (rg 1, Side. 1)
— & Coircidence. 27 Cog-rehanl 1, Fang 1)
Pppkontions

e EAHF ®6

Ly

awp!
TEBESLSF T LEREARRED el £ ' W

FepES
l

Menu Bar

DMU Kinematics Toolbar
Simulation Toolbar
DMU Joint Toolbar

DMU Generic Animation Toolbar
DMU Kinematic Update
Automatic Clash Detection Toolbar
DMU Space Analysis Toolbar

Specification Tree
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DMU Kinematics Simulator Menu Bar

Here we will present the various menus and menu commands that are specific to DMU Kinematics Simulator Version 5.

Start File Edit View Insert Tools Analyze Windows Help

Tasks corresponding to General menu commands are described in the DMU Version 5 Infrastructure User's Guide.

Edit

Eljlr EiEW lnsert IDD'S En' For... Description...
€Y Selection Ctl+Z
Undo Cancels the last action.
w Bepeat Chrl+"
M Cut i+ Redo Recovers the last action that was undone.
[Eapy [Chrl+C
Cut Performs cut
@ Paste Chrl+ Copy copy
: Paste paste and
faste Special.. Paste Special special paste operations.
[Delete el
“ Search... Ctrl+F
=] :
B Selection Setz. Chil+&G
Iﬁj Selection Sets Edition.. Delete Deletes selected geometry.
Linkz...
i - Search Allows searching and selecting objects.
Properties Alt+E nter
Other Selection. . . .
Links Manages links to other documents.
Components L4
T laton - Properties Allows displaying and editing object properties.

Insert

For... See...

New Mechanism Creating a Mechanism and
Revolute Joints



DMU Kinematics Simulator

Dhjeck

Tools  Analvze  Window  Help

Version 5 Release 13

g Mew Mechanism

ég;. Fixed Part. ..

@ Prismatic. ..

-ﬁ}'-" Simulation

% Clash

ﬁ Distance and Band Analysis

(&5 Group

'i:k Mew Cormponent

o
Sk

Mew Produck
[ew COM Component

o
=

2ok | Mew Part

@; Ezisting Component. ..

E:i Document Template Creation. ..

_‘&-&b Slide Curve. ..
'_%-Tr Foll Curve. ..

e Point Surface. ..

Analyze  Window

ﬁ,g Formula...

Image L4
tacro L4
Cuztomize. ..

Wizualization Filters. ..

Optionz. ..

Standards. ..

Conferencing L4
Bublish »

@ Cylindrical. ..

New Joint

Fixed Part

Simulation

Clash
Distance

Simulation L4 'Eﬁﬁ Generate Replay

% Generate YWideo

Existing Component

Tools

For...

Generate Video

Generate Replay
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Creating a Mechanism and
Revolute Joints

About Joints

Designing Joints With Assembly
Constraints

Designing Joints Without
Assembly Constraints

Defining a Fixed Part

Recording Positions

Detecting Interferences
Detecting Distances

Entering the DMU Navigator
Workbench and Selecting Models

DMU Fitting documentation
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Window sl
J Mew window
'%E Mew Gantt Chart Window

Tile Harizontally
Tile Wertically

LCazcade

I; 1 MECHAMNISM_. Praduct
2 Uze Senzors.. Product [ReadOnly)]
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Window

For... See...

new Gantt Chart Displaying Gantt Chart in DMU Fitting User's Guide
Window

Camera Window See Using Camera Capabilities in DMU Navigator User's Guide
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DMU Kinematics Toolbar

The DMU Kinematics toolbar contains a number of tools that are useful for DMU Kinematics
Simulator.

80 &Ry

See Simulating with Commands

ﬁ See Managing the Mechanism Dressup

@ See Creating a Fixed Part

See Creating a Mechanism and Revolute Joints
See Creating Revolute Joints

See Creating Revolute With Offset

See Creating Revolute Joints With Centered Option

See DMU Kinematic Joints toolbar

% See Converting Constraints into Joints
“M See Converting Constraints into Joints ( Advanced Mode)

@f See: Measuring Speed and Acceleration

% See Analyzing a Mechanism
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Simulation Toolbar

See Simulating with Commands
See Detecting Clashes Automatically

See Setting Joint Limits
See Checking Joint Limits

See: Using Sensors

See Simulating With Laws
See Defining Laws in a V5 Mechanism
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Kinematic Joints Toolbar

The Kinematic Joint toolbar contains the various types of joints you can create in Kinematic
Simulation version 5.

' BREePETELE L ERSBR

See About Joints

. ] See More About Resulting Constraints
See Creating Revolute Joints

See Creating Revolute With Offset

“" See Creating Revolute Joints With Centered Option
Ky

See Creating Prismatic Joints

ﬁ'ﬁ See Creating Cylindrical Joints

e-g See Creating Spherical Joints

@See Creating Planar Joints

Ei, See Creating Rigid Joints

_!)_%% See Creating Point Curve Joints
_‘;@See Creating Slide Curve Joints
'__;%'aSee Creating Roll Curve Joints
=l See Creating Point Surface Joints

‘% See Creating Universal Joints

See Creating Gear Joints

ﬁSee Creating Screw Joints
@See Creating Cable Joints

'ﬁI'E: See Creating Rack Joints

%See Creating CV Joints

}o See Creating Joints Using Axis Systems
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DMU Generic Animation Toolbar

il
RS

ey

| g0 9y

1 See Recording Simulations

b % See Replaying Simulations
® See Detecting Clashes Automatically

L See Defining a Swept Volume

“" See Defining a Swept Volume from a Moving Reference
See Filtering Swept Volume Positions

See Using the Trace Command

See Generating a Trace from a V5 Mechansim
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DMU Kinematic Update

ﬁ‘ﬁ See Resetting a V5 Mechanism
e
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Automatic Clash Detection Toolbar

Automatic Cl._. B2

See Detecting Clashes Automatically
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DMU Space Analysis Toolbar

DMU S...F3|
&%

% See Detecting Distances .

AR,

% See Detecting Interferences .
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Specification Tree

Within DMU Kinematics Simulator workbench, you can generate a certain number of features (specific to DMU Kinematics
Simulator application or not specific). They are identified in the specification tree as icons under the Application node. The
following image is not exhaustive but gives you an idea of what you can obtain:

a-APpIicaij-:-ns

easLre

#- Loy MeasUreBetween, 369
a-r\uilechar'lisms

;-§’ Mecharism. 1, DOF=0

=-Ji::-ir‘|ts
#ﬁ Cable. 3 (Cubel.1,Cube?. 1,5upport. 1)

el Revolute, 2 (Frame. 1, Rear_Moving_Arm. 1)
#- 55 Screw. 1 (Screw, 1NUE 1)

{f Spherical. 1 (Socket. 1,Ball. 1)
E@ Rigid. 1 (Gray Green) _

@ {3ear. 2 (range Green,Blue)

A Planar. 12 (Table_Fixation. 1,Table, 1)
#-{fiPrismatic. 13 (Frame. 1,Table. 1)
T-_ommands
A Command. 1 (Revolute, 11,Angle)
wFix Part ( Frame. 1)

SFi. 21 (Frame. 1)
=&

eeds-Accelerations

b Spead-Acceleration

=-Distance
¥4 Distance. 1
i-Irﬂterference
=g Interference, 1
% Interference Results. 1

a-lil:nressups
=g Dressup. 1

35 Mechanism. 1, DOF=4
=-Cequences
o= Sequence. 1
T-Replay
B8 Raplay. 1
==Sirmulation
==& Simulation, 1

35 Mechanism. 1, DOF=4
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Icons displayed in the specification tree and specific to the DMU Kinematics workbench identify:

0 .
@ speeds and accelerations

E@P dressup

@ revolute joint
—

K . L.
@ prismatic joint
ﬁcylindrical joint

@screw joint

% spherical joint

§o
_;_a% point curve
_;&-ahslide curve

3&3 roll curve joint

% point surface joint

=y U joint

@ gear joint

[

:,EI' rack joint

cable joint

e

}.joint using axis system

Other icons (which are not specific to DMU Kinematics):

Distance and band analysis entries
Measures made using the Measure Between command
Clash entries

For more information about icons specific to DMU Space Analysis workbench please refer to Specification Tree
section in the DMU Space Analysis User's Guide

simulation entries (‘Fitting' simulation)

Replay entries

b ~ £200p8

sequence entries

Laws

f For standard specification tree symbols, see Specification Tree Symbols in the Product Structure User's Guide.
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Other icons (which are not specific to DMU Kinematics):

3

y . . .
Distance and band analysis entries

Measures made using the Measure Between command
Clash entries

For more information about icons specific to DMU Space Analysis workbench please refer to Specification Tree
section in the DMU Space Analysis User's Guide

simulation entries (‘Fitting' simulation)
Replay entries

sequence entries

Bres@ - £00

Laws

.~ For standard specification tree symbols, see Specification Tree Symbols in the Product Structure User's Guide.
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C

cable joint

cylindrical joint

command
CV joint

D

degrees of freedom

dress up

F

fixed product

G

gear joint

joint
joint stop

K
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Glossary

#3) D) ¥F) ¥ #) ¥R S0 B R ¥5) 0)

A cable type joint between three products (two products are mobile, the
other is a reference). Number of degrees of freedom is 1 (translation).

A translation type joint between two products along an axis with a rotation
about that axis. Number of degrees of freedom is 2 (1 translation and 1
rotation). This joint was called Actuator in Version 4.

An angular or linear command that drives the kinematics mechanism.

A constant velocity joint between two products. Number of degrees of
freedom is 4 (comprises two U joints).

The number of possible independent rotation or translation movements of
a joint.

A list of models attached to a set of the kinematics model. These models
have the same motion as the set.

The product that remains stationary when the kinematics mechanism is in
motion.

A gear type joint between three products (two products are pinions, the
other is a reference). Number of degrees of freedom is 1 (rotation).

A constraint between geometric entities of two or three products. There are
several types of joint.

An imposed limit applied to a joint.
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kinematics mechanism A mechanism comprising several products that are connected by joints.

kinematics product

kinematics simulation

law

P

planar joint
prismatic joint

PT/CRYV joint

PT/SUR joint

R

rack joint
revolute joint
rigid joint

roll/CRYV joint

S

screw joint

It can be simulated when the number of commands is equal to degrees of
freedom (in this case the mechanism is said to be complete).

A rigid product defined in a single geometric set that contains all the
elements required to describe the kinematics mechanism and its motion.

A simulation of the mechanism's motion using commands. Simulation can
be immediate (commands are used one by one) or on request (one or
more commands are used with a given number of steps).

A numeric or graphic representation of the commands applied to a
kinematics mechanism as a function of time.

A planar joint between two products. Number of degrees of freedom is 3 (1
rotation and 2 translations).

A translation joint between tow products along an axis with no rotation
about that axis. Number of degrees of freedom is 1 (translation).

A point/curve joint between two products. Number of degrees of freedom

is 4 (3 rotation and 1 translation) for a 3D mechanism and 2 (1 rotation
and 1 translation) for a 2D mechanism.

A point/surface joint between two products. Number of degrees of freedom
is 5 (3 rotations and 2 translations).

A gear/rack type joint between three products (one product is the rack,
another is the rack, the other is a reference). Number of degrees of

freedom is 1 (combined translation and rotation).

A revolute joint about an axis between two products with no translation
along that axis. Number of degrees of freedom is 1 (rotation).

A rigid (fully restricted) joint between two products. There are no degrees
of freedom associated to this joint.

A rolling type joint between two products that include curves. There is no
sliding motion with this type of joint. Number of degrees of freedom is 2 (1

rotation and 1 translation) for a 3D mechanism and 1 (translation) for a 2D
mechanism.

A screw/nut type joint between two products relative to an axis. Number of
degrees of freedom is 1 (combined translation and rotation).
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slid/CRYV joint

spherical joint

storyboard

U

U joint
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A rolling type joint with a sliding motion between two products that include
curves. Number of degrees of freedom is 3 (2 rotations and 1 translation)

for a 3D mechanism and 2 (1 rotation and 1 translation) for a 2D
mechanism.

A spherical joint between two products. Number of degrees of freedom is 3

(3 rotations) for a 3D mechanism and 1 (rotation) for a 2D mechanism.
This joint was called PT/PT in Version 4.

A recorded kinematic motion.

A universal joint between two products. Number of degrees of freedom is 2
(2 rotations).



DMU Kinematics Simulator Version 5 Release 13 Page 332

Index
#4) R *C) *D) PE) PF) #G #|) *J) PK) L M PP *R) #*S) #T) *U) #

A

analyzing

mechanism &)

B

browsing

mechanism "El'

cable joints, creating i)
calculating

distances =)
checking

joint Limits &)

clashes, detecting (automatically) in V4 i)

clashes, detecting automatically in V5 bl
command

3D Compass hidl

Assembly Constraints Conversion il
Cable Joint T

command &

Cylindrical Joint 'El'

Distance and Band Analysis hid)
Dressup il

Fixed Part |1/

Gear Joint T4/
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Import Sub-mechanisms bl

Joints From Axis &/

Measure Between o)

Measure Item '/

Planar Joint

Point Curve Joint ')

Point Surface Joint '

Prismatic Joint =)

Rack Joint |/

Reset ')

Revolute Joint =2/

Rigid Joint hid)

Roll Curve Joint '/

Screw Joint &/

Sensors (see kinematic simulations with laws and with commands) 'El'

Sequence =)

Simulation (Fitting) hid)

Simulation With Commands '

Simulation With Laws '

Slide Curve Joint =

Speeds and Accelerations =)

Spherical Joint =)

Swept Volume il

Trace &

Universal Joint =

Update (Kinematics) =
command, defining hidl

constrained components, manipulating il

constraints, converting il
converting

constraints into joints (advanced Mode) (=)

constraints into joints (beginner's mode) 'El'
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V4 kinematic data into DMU kinematic V5 'El'
creating

cable joints il

cylindrical joints il
gear joints =
joints il

joints using axis systems il

mechanism and revolute Joints 1/

planar joints i)

point curve joints bl

point surface joints =)

prismatic joints il

rack joints il

revolute joints i)

revolute joints (centered option) bl
revolute joints (with offset) 'El'

rigid joints i)

roll curve joints il

screw joints i)

slide curve joints =)

spherical joints il

universal joints i)

Y=f(X) combined sensors curves il
curve joints, editing & &

cylindrical joints, creating 'El'

D

defining
command &

fixed Part 'El '
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laws in a V5 Mechanism 1/
swept volume = &

swept volume (from a mechanism) hidl

swept volume from a moving reference 'El'

degree of freedom bl
designing

higher pair joints il

lower pair joints bl

V5 mechanism hidl
detecting

clashes (automatically) in V4 'El'
clashes (automatically) in V5 hid)
clashes in va &

clashes in vs T/

distance (maximum) between surfaces and volumes 'El'

distance (minimum) and angle between geometrical entities and points 'El'

distances 'O/

measuring =
distances, calculating hid)
dressup, importing il

dressup, managing 'El'

E

editing
curve joints i)
curve joints (modifying geometry position) 'El'
joints =)
point surface joints (modifying joints definition) 'El'

exiting simulation in modified position 'El'
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F

fixed part, defining il

G

gear joints, creating bl
generating

trace from a V5 mechanism 'El'

trace from lines T/

importing

a mechanism and its associated dressup from a skeleton structure 'El'
mechanisms =)

mechanisms and dressups il

J

joint Limits
checking =D
setting bl
joints
cable =
creating =
cylindrical il
deleting il
editing =)
gear =)

higher pair il

lower pair bhid)
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planar bl

point curve bl

point surface i)
prismatic il
rack ')

revolute 1
revolute (centered option) bl

revolute (with offset) i)
rigid il

roll curve 1/
screw (1
slide curve ‘=)

spherical hidl

universal =)

using axis systems il
joints limits bl
joints, creating hidl
joints, deleting hidl

joints, editing il

K

kinematics data, importing bhid)

L

laws, defining (=
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managing

mechanism dressup il
. . )
maximum distance ‘=
Measure Between command 'El'

Measure Item command 'El'
measuring

distances '/

maximum distance ')

minimum distance and angle bl
@)
speeds and accelerations ‘=

mechanism, analyzing 'El'

mechanism, browsing bl

mechanism, creating 'El'

- . . | ]
mechanisms with laws, sequencing El

menu Bar =)
minimum distance and angle

measuring il
more about

importing mechanisms dressup 'El'

joints =)

joints and constraints 'El'

resulting constraints "El'

swept volume il

moved constrained components, simulating 'El'
moving

constrained components using compass 'El'

P

planar joints, creating 'El'

point curve joints, creating 'El'

point surface joints, creating 'El'
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positions, recording 'El'
preparing
CATIA Version 4 &/

prismatic joints, creating 'El'

R

rack joints, creating =
recording

positions i)
replacing

slide curve joints il
resetting

V5 mechanism =
revolute joints (centered option), creating 'El'
revolute joints (with offset), creating 'El'
revolute joints, creating 'El'
rigid joints, creating il

roll curve joints, creating 'El'

S

screw joints, creating 'El'
sensors

customized curves =

graphical representation =

sequencing mechanisms with laws hidl
setting

joint Limits i)
setting up

your session &)
simulating

on request =)
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with commands 14/

with Laws 'El '

Simulating after having moved constrained components 'El'

simulation
exiting il
replaying bl

reviewing =)

running bl
simulation with laws ‘=
simulation, exiting il
simulation, replaying il

slide curve joints, creating =)

spherical joints, creating =
swept volume
defining il
filtering il

swept volume positions, filtering il

swept volume, defining =)

T
tips for curve or surface joints creation bl
toolbars

Automatic Clash Detection =/

DMU Generic Animation '/

DMU Joints =2/

DMU Kinematic Update il

DMU Kinematics =/

DMU Space Analysis Toolbar B &

Simulation 'El'
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U

universal joints, creating il

update, using i)
using

sensors ')

trace &)

update il

V4 Kinematic Data ‘14!

V
&)

V4 kinematic data, converting ‘=
V5 mechanism

resetting il

V5 mechanism, designing il
visualizing and simulating

mechanisms in sub-products
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