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Preface

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 NT environments.

This guide is organized as follows:
@ Getting Started

Provides a scenario allowing you to get acquainted with the product.
@ Basic Tasks

Provides a step-by-step guide for using DMU Kinematics Simulator. Useful tips are
given for getting the most out of the product.

& Advanced Tasks

Provides a step-by-step guide for using DMU Kinematics Simulator along with
complementary DMU Navigator products.

@ Workbench Description

Describes menu commands and workbench toolbars that are useful for DMU
Kinematics Simulator.

@ Glossary

Provides definitions of terms that are specific to DMU Kinematics Simulator.

DMU Kinematics Simulator Version 5 makes use of CATIA Version 4 multi-model
sessions that have been prepared with one or more kinematic mechanisms. This
preparation task is described in the Basic User Tasks section of this guide.

Uzing Thiz Guide More Information
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Using This Guide

This guide is intended for the user who needs to quickly become familiar with
ENOVIA-DMU Kinematics Simulator. The user should be familiar with basic
ENOVIA-DMU Navigator Version 5 concepts such as document windows, standard
and view toolbars.

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

The next sections present main capabilities in the form of user's tasks. It may be a
good idea to take a look at the section describing the menus and toolbars.

p U=zing Thiz Guide More Information



Where to Find More Information

Prior to reading this book, we recommend that you read the ENOVIA-DMU Navigator
User's Guide.

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

@ DMU Fitting Simulator User's Guide
@ DMU Space Analysis User's Guide

E g E IJ=ing Thiz Guide { More Information
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What's New?

Enhanced: Automatic design mode in:
Managing Dressup Mechanism

New Getting Started: Designing a V5 Mechanism

New Task: Converting V4 Kinematic Data into DMU Kinematic Version 5

New Task: Creating a V5 Mechanism and Revolute Joints

New task: Defining a Fixed Part

New Task: Defining a Command

New Task: Creating Joints

New Task: Editing Joints
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Getting Started

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 a step-by-step scenario showing you how to use key
functionalities.

The main tasks described in this section are:

Theme

Dezigning & %3 Mechanizm
Uzing %4 Kinematic Data

M
M

& , Each Getting started should take about 10 minutes to complete.

&



Designing a V5 Mechanism

Before getting into the detailed instructions for using DMU Kinematics Simulator
Version 5, the following tutorial aims at giving you a feel of what you can do with the
product. It provides a step-by-step scenario showing you how to use key
functionalities.

The main tasks described in this section are:

Task

Ertering The Workhench
Creating Mechanisim & Joints
Creating Cylindrical Joints
Defining & Command

Defining a Fixed Part

Lbbbbb

Simulating & %5 Mechanizm

% _These tasks should take about 15 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.

Open the rods.CATProduct from the online\samples\dmukinematics directory.

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

==, models.

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

=

.

o The DMU Kinematics workbench is loaded and an empty document opens:
[$]CATIA V5.3 - [Productl] =] E3
n Start  File  Edit  “iew  |nzett Tool:  Analize  Window  Help £ ||51|i|

%%@@fm%%?J%@ 4CATIAPE

Select an object ar a command |

2. Select File -> Open from the menu bar.
3. Select the the rods.CATProduct document.

Click Open to open the selected file.

The specification tree is displayed showing all the selected products.



File Selection [ 7] |

Look in; I £ Kinematics samples j | ﬁl B7E ééél
J 4 bielles. CAT Produc @ FinProduct2, CAT Product

{3 Biclle CATPart 3 rod CATPart

| Biclle CATPart ] rods. G T Product

J Biglle2 CATPart sweptkind.cgr
| Biclle3. CATPart %
J FinProductl. CAT Product

File hame: Iruds.E&TPrnduct Open
Filez of type: I.-'-‘-.II [*.%] j Cancel

[~ Open as iead-only

[T Load partially

4. Select the products in the tree, then select Edit -> Design Mode. You can now expand the
tree to show all the design components of the products.

[%]CATIA V5.3 - [rods.CATProduct] I =]

n Statt File  Edit  iew |ngert  Tools  Analvze  ‘Window  Help _Iﬁllﬂ
Rod E

u—$ Fod [Fod 1]
=—an Rod

== =y plane

== yz plane
= 2w plane
==—103 PartBody
Fad.1
#-[ Sketch 1

@ Chamfer.]
==[&" Sketch?

'i_L»: Absolubedsis

E " Paint.1
= Paint.2

8 Fod Fod2)

- Fod (Fod3)

altﬁ Fod [Fod.4)

Applications
IO & Y@ 9 G f B

Select an object ar a command |

1z CATIA P2




[CZZ™ Use the Fit All In icon @ to position the model geometry on the screen.
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Creating a Mechanism and Revolute Joints

r@* This task will show you how to create a mechanism and revolute joints.

| =

-;_ff' Open the rods.CATProduct from the online\samples\dmukinematics directory.

‘E 1. Select the product in the specification tree, then select Edit -> Design Mode.
oz

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

> fHods)
#4 Rod (Rod.1)
48 Rod [Rod.2)

T-ﬁ Rod [Fod.2] L

u—$ Rod (Fod.4] ~—
i

Rod (‘)
=7 wy plane F

== vz plane \.l‘
2= zv plane "l i

a-—ffll} PartE ody 0
F] Pad1
&3 Charnfer.1 Cﬂah“'
u—l}cﬂj Sketch.2 oy
-1l Absalutehsis
= Paint.1

= Paint.2
— & pplications y

2. Click the Revolute icon @ from the DMU Simulation Toolbar.

The New Joint: Revolute dialog box displays:
3. Click New Mechanism.

The Mechanism is identified in the specification tree.



New Joint : Revolute

Mechaism : I M echanism. 1 j| Mew Kechanism: |

Jaint name : |.Jgin[_‘|

Current selection :

Line 1 : Line 2 : —
Plare 1 : Flane 2 : "’_@] °
[ Driven angle w—-*'—‘«i:pllcatlcnns
w—l-fllechanisms
@ 0k | & cancel] - [EERERE

s

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.

4

ric
£

Line1:
Flane 1 :

5. Select Line 2 in the geometry area. Select a second cylinder.
The dialog box current selection field is automatically updated.

Current zelection :

Bz

Line 2 :

Flane 2 :




6. Select the planes as shown below.

The Current selection field automatically updates.

7. Click Ok to end the Revolute Joint creation.

The Revolute Joint is created as well as the coincidence constraints.

The specification tree is updated.

Proceed in the same manner to create joint 2, joint 3 and joint 4.

This is what you obtain:

Current selection :

Line 1 : [ Auiz Line 2 : [ fuiz

Flane 1: Plane 2 :

1
Constraints
é Coincidence.l [Rod .2 Rod.1)
é Coincidence.2 [Rod. 3,Rod.1)

O—Arplicatiuns
==Mechanisms
=- Mechanizm.1
Joints
L—:@_ﬁ Joint. 1 [Revolute,Rod. 3, Rod. 1]
é Coincidence.? [Rod. 3,Rod. 1)
é‘ Coincidence.2 [Rod. 3,Rod.1)



=

n:é;w 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.

E e EESEring The Warkbench egting Mechanism & Joint: geaﬁng Cylindrical Joints E Defining & Command
E Diefining a Fixed Part E ulating = 'S Mechanism



n&w Creating Cylindrical Joints

[ This task will show you how to create cylindrical joints.

=1
o Open the rods.CATProduct from the online\samples\dmukinematics directory.
.._You created a mechanism and 3 revolute joints as shown in the previous task.

.% 1. Click the Cylindrical icon ﬁ . Hewidoint - Eslindiical WI=IEd
bechanizm : IMechanism.1 j Mew Mechanizm i

Joint name |.J|:|int.4

The New Joint Cylindrical dialog box

appears:
Current selechon ;
Line 1 :| Lin52:|
[ Driven angle
[ Driven length

@ o0k | @ Cancel|

2. 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.



Current zelection
Line 1 : |,.f_-.,;.:ig Line 2 : |

[ Diiven angle
L] Driven length

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

The dialog box is automatically updated
with your selection.

Current zelection
Line 1 : I,{‘n,:.:ig Line 2 : |,.-_*.,:.:ig

[ Driven angle
[ Driven length

4. Click OK to end the cylindrical joint
creation.

The Revolute Joint is created as well
as the constraints.
The specification tree is updated.



You can define commands while creating cylindrical joints:
@ Driven angle
@ @ Driven length
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.

#%%/
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n®w Defining a Command

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

AL
2
= |

L

e

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

The Joint Edition dialog box is displayed.

Joint Edition : Joint_3 [Revolute]

Jaint name |.J.:.int_3

Joint geometmy ;

Line 1 :
Flane 1 :

Az

< Diriven angle

Line 2 :
Flane 2

Az
$653

@ 0K j ﬂl:ancelj

This task will show you how to define a Command after joint creation.

Open the rods.CATProduct from the online\samples\dmukinematics directory.

I .
r.ﬁ.i:upllcatlnns

==tdechamzmsz

=

techanism.]
==laints
I .
"iﬁ Joint.1 [Revolute Rod. 3,Rod 1]
ﬁ Caincidence.l [Rod .3 Raod.1)
£ Coincidence 2 [Rod 3 Rod 1)
& Jaint 2 [Revalute Fiod 1 Fiod 2|
#— % Joint 3 [Revolute Fod. 2 Rod. 4]
— Commands %

2. Activate the Driven angle option. The command will be an angle type command.
3.Click Ok to confirm your operation.
The command is identified in the

specification tree.

ESering The Warkhench igating Mechanizm & Joints

I -
‘-.&Fpllcatlnns

m=ldechanizms

=

Mecharnism.
== Jaints
I .
== Joint1 [Fevolute Rod. 3 Rod. 1]
é Coincidence. 1 [Fod.3,Rod.1)
¥ Coincidence. 2 (Flod 3 Rod 1)
iﬁ Joint. 2 [Revolute Rod 1 Rod.2)
==& Joint 3 [Revolute Rod. 2 Rod.4)
% Coincidence 5 [Rod 2 Rod 4]
% Coincidence. [Fod 2 Rod 4]
=—Lommands

ﬁ Command.1 [Joint. 3 Angle)]

X

geaﬂng Cylindrical Jairts { Defining & Command E [Defining & Fixed Part
E ulsting & %3 Mechanizm



n8&wDefining a Fixed Part

This task will show you how to define a Fixed part.

Open the rods.CATProduct from the online\samples\dmukinematics directory.

N

=3y
ere,

1. Click the Fixed Part icon @ from the DMU Kinematics toolbar or select
Insert->New Fixed Part... from the menu bar.

The New Fixed Part dialog box is displayed.

Mew Fixed Part EEd

techanism : |1 echanism 1 j Mew Mechanism;

e
2. Select the Fixed
Part either in the
geometry area or
in the specification
tree.

3. The fixed Part is automatically defined.



i—.&rplicatinns
== Mechanizms
= Mecharizm.
==Joints
[ﬁ Joint.1 [Revolute,Rod.3.Rod. 1]
l—[ﬁ Joint. 2 [Revolute Aod. 1 Rod. 2)
ﬁ‘ Coincidence. 3 [Rod.1 Aod.2)

. ) ﬁ‘ Coincidence. 4 [Rod.1 Rod.2)
The fixed part is ,
identified in the ==& Joint. 3 [Revalute.Rod. 2 Fod. 4]

specification tree. & Coincidence.5 [Rod.2,Rad.4]

ﬁ"' Coincidence.b [FRod.2.Fod. 4)

= é‘ Joint.d [Cylindncal Rod. 2.Aod. 4]
é” Coincidence. Y (Fod.3.Aod. 4)

== Commands
B Command.1 [Jaint. 3 Angle]

— 7 Fix.8 [Fod.2)

[E?At any time you can use the undo command <2 to modify your selection.

#3
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Simulating a V5 Mechanism

E This task will show you how to simulate the V5 mechanism you created.
Open the rods.CATProduct from the online\samples\dmukinematics directory.

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

B L Clickihe Simulation With Commands icon
iy

Mechanism : I M echanizm. 1 j

. . . . . Command. 1-360 0 260
The Kinematic Simulation dialog box displays: —l— M—E '

Reset i Analysiz. . b ares» i
The command of the kinematics mechanism are

available as shown opposite.
Cloze I
-

2. a.Manipulate the slider of the command.

. . . Command. 1-360 K 360 350000
The kinematics mechanism moves r—h— m«r I
accordingly.

2.b. 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.



[._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 _Mare 3> | hutton, 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

%

|! Lig |Eering The Wiarkbench igiing Wechanizm & Jaoint:
|Eiating Cylindrical Joirts |!iefining & Comman |!iefining a Fixed Part
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Using V4 Kinematic Data

Task

Ertering the Workbench @
Browesing the Mechanizm ‘g
Simulating With Commands @
Simulating With Laws @

g Eiigning a 5 Mechanizm {I_:Ising Y Kinematic Data
!-I-I_ + . 1




Entering The Workbench

o 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.
1. Select Digital Mockup -> DMU Kinematics from the Start menu

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

E| DMU Mavigator ¥5.2 - [Product1]
n Statt  File Edt Miew Inzert  Toolz  Analvze Window  Help =] x|

% Product]
Applications

s Hem3QQAUL 0@

Select an object ar a command |

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.

Click Open to open the selected files.

The specification tree is displayed showing all the selected products.



Inzert an Exizting Component

Loak, jr: IalnputData j il

B FRT_LEFT_SPRINGREF.madel B KIN_EX17_03_EMS3.me
B FRT_LEFT_wWHEELREF.model B KIN_EX17_04_ENS4.m
P KIM_EX17_00_FI<E model B KIN_EX17_05_EMNS5.me
] KIN_EX17_00_Mirage_F1_ACTIVE_MODEL mode! [ S AR AR AR N faT:
Bl KIN_E17_07_ENS7.mi
Bl KIN_Ex17_08_EMN5S.m:

|« — i
File narme: |"KIN_E>=£1 7_02_ENS2 model" "KIN_E=17_00_ Open
Filez of twpe: Imndel[".mndel] j Cancel

[T Dpen as read-only

4. Select the products in the tree containing kinematics objects, then select Edit -> Design
Mode.You can now expand the tree to show all the design components of the products.

[%]|DMU Navigator ¥5.2 - [Product1] =] E3

n stat  Fil=  Edit  Yiew lnzet  Toolz  Analpze Window  Help =7 %]
_f_" Product -
= KINE&M 7_16_EMST16 [EIN_Ex17_16_EMNS16.1)
1';—% EIN_E=17_00_Mirage_F1_aACTIE_MODEL [KIM_Ex17_00_Mirage_F1 _.-'-‘«ETI"»;"E_MEIDEL.'I ] 1

B KIN_EX17_01_ENST [KIN_Ex17_01_ENS1.1)
#=T8 KIN_EX17_02_ENS5Z [KIN_EX17_02_ENS52.1)
F KIN_EX17_03_ENS3 [KIN_EX17_03 ENS3.1)
+—%8 KIN_EX17_04_EMS4 (KIN_EX17_04_ENS4.1]
R KIN_EX17_05_ENSS [KIN_EX17_05_ENS5.1)
+=%8 KIN_EX17_06_CENTRAL DOOR (KIN_EX17_06_CENTRAL_DOOR.1)
1';—% KIM_Ex17_07_EMST [KIN_Ex17_07_ENSF1)
T—% FIM_E*17_08 EMSE [KIN_Ex17_023_ENSE.1)
T—% FIM_E=17_03_LEFT_DOOR [KIM_Ex17_09_LEFT_DOOR.1)
8 KIN_EX17_10_ENST0 [KIMN_Ex17_10_EM510.1)
=58 KIN_EX17_T1_EMS11 [KIN_EX17_11_ENS11.1]
B KIN_EX17_12_ENS12 [KIN_EX17_12_EN512.1)
+—58 KIN_EX17_13_0PEMING [KIN_EX17_13_0OPEMNING.1]
T—% FIM_Ex17_14_EMS14 [KIM_Ex17_14_EMN5141)
+=T8 KIN_Ex17_15_ENS15 [KIN_Ex17_15_EN515.1]
l 8 KIN_EX17_00_FIXE (KIN_EX17_00_FIXE.1)
Applications

s Hem3QAQAUL 0

Select an object or a command |

J . 2




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

[CZ" Use the Fit All In icon @ to position the model geometry on the screen.

#7%/
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Browsing the Properties of the
Kinematics Mechanism

'@" This task will show you how to browse the properties of the selected kinematics
==, mechanism.

g? Open the .model files from the online\samples\dmukinematics directory.
E 1. Select KIN_EX17 _00_ACTIVE in the specification tree.

= KIN_E=17_00_F1_ACTIVE [KIN_Ex17_00_F1_ACTIVE.T)

=="MASTER
“&59
*TR&Z
"85 20
T—EN51
2. Right-click the T—ENSE
kinematics ENE3
mechanism in the
specification tree T_EN54
or select the EMSE
Edit->Properties... $=ENST
ggrm the menu +-EN53 Center Graph
+—Fl-E Reframe On
3. In the first ENS10
case, select T_ENSH & Cu Sl
Properties from Eng1o Copy Ctil+C
the contextual [% Bt Chlsy/
menu displayed. ENS14 mast :
#=EMNS15 Faste Special ..
+—ENS1EG
Delete Del
—LAMDING GEA ,
e—cTOCK B Properties 2iJt+E mter
—STLwW14 Selection Sets.
— *SET18 _ ;
Define Selection 5et
—=5ET19

The Properties dialog box is displayed:



Properties E E3 |

Current zelectiar : I LAMDIMNG GEAR i

— General Properties

Mechanizm name: |L,-'.‘-,NDIN|3 GEAR
techanizm can be simulated: fez

MHumber of joints: I 21
Mumber of commands: | 5
Degrees of freedom: I 1]

w Ok J ﬂ.ﬁ.ppl_l,lj IHEar‘u:EIJ

4. Click the Mechanism Analysis icon @
The General Properties of the kinematics mechanism are displayed as shown.

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

Mechanizm Analyzis _ (O] x|

— [aeneral Properties

techanism name: IL.-'-‘-.NDINE GEAR j
kechanizm can be simulated: W
Murnber of joints: IT
Mumber of commands: IE_
Deqgrees of freedom: IEI_

Cloze |




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

the laws associated to each 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.

Lawsz Display M=] E3

"

8. The _More x> button is described in detail in Analyzing A Mechanism.

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

#7/
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Running a Kinematics Simulation With
Commands

F@'_ This task will show you how to run a kinematics simulation with commands.

E s

Open the .model files from the online\samples\dmukinematics directory.
T@ﬂ A kinematic product is highlighted in the specification tree.

E 1. Click the Simulation
s

Kinematic Simulation (2]

With Commands icon =

Mechanism || ANDING GE4R =l
The Kinematic Simulation CEMTRAL -2E0 0 360 ID_DDDD - 1
dialog box is displayed: : U i
LEFT -360 TI 30 ||:|_|:||:||:||:| Y
The commands of the OPENING -350 10 370 oo =
kinematics mechanism : Jl =
are avallable as shown INCLINAT -380 0 380 0000 —
opposite. J.I >~ —
LAMDING -360 0 *Opoooo =1 o
« - l _'*I_I

Reset I .-'-‘maIESiS... I é‘dnre}}él

Cloze
- e |

2. Manipulate the slider of a command. For instance select the LEFT.

The corresponding part of the kinematics mechanism moves accordingly.
Before

After

Note that if you click the -M2e>> | 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 K

Mechanism : | ANDING GEAR =]
LEFT  -360 14 360 |.1 24000 [=] 4|

-

OPEMIMG -350 10 370 10,0000
1| I 4

Reszet I .E‘-.nalgsis... I k{LessEI

— Simulatian

@ |mmediate ) On request

& <>

MHumber of steps: -

Cloze
. Leze |

@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.

#7/

E (4] ED@Eiering the Wiarkbench gnwsing the Mechanizm
imulating With Commands siimulaﬂng Wit Laws



Running a Simulation With Laws

‘@ This task will show you how to run a kinematics simulation with laws that are
== already defined on the mechanism.
- The sample document used in this task can be accessed in the folder:

=%, online\samples\dmukinematics.
The Kinematics Simulation dialog box is displayed as described in the previous

task.

.% 1. Click the Simulation With Laws icon ==¥.,
The Kinematic Simulation dialog box appears.

Kinematic Simulation |

Mechanism - [) sNDING GEAR -

Start e 120 o=

Mumber of steps:l -I .-'l'-.nalgsis... I|

Clogse
- e |

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

The kinematic mechanism moves according to the pre-defined laws.
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.
You can use the other VCR buttons to run the simulation again in different modes
(backward, step by step, and so on).

#7%

E (]4] EDlé.rireringl the Wwiarkbench gnwsing the Mechanizm
E ulating vWith Commands { =irmulating With Lawws




Basic Tasks

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

Theme

Zetting Up Your Sesszion
Deszigning & V5 mechanism
Funning Simulations
Feviewing Simulstions

Managing Dressup Mechanism

bbbbb



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.
Tasks

Preparing CATIA Yerzion 4 m
Converting 4 Kinematic Data into DU Kinematic m
Dpening Yersion S m

=etting Up Your Session igning & %S mechanism

o T ¢
g Funning Simulations eviewing Simulations i;ﬁ-aging Drezzup Mechani:


file:///E|/users/fbp/Adele/FBPDocr3kin/KinEnglish/kinug.doc/src/kinugbt0101.htm
file:///E|/users/fbp/Adele/FBPDocr3kin/KinEnglish/kinug.doc/src/kinugbt0103.htm
file:///E|/users/fbp/Adele/FBPDocr3kin/KinEnglish/kinug.doc/src/kinugbt0102.htm

Designing a V5 Mechanism

DMU Kinematics Simulator provides easy methods to record and replay kinematic

simulations.

@_Up

Funning Simulations

(2

Tasks

About Jaints

Creating Mechanizm & Jointz

Cresting Jointz

Defining & Fixed Part

Defining Commands

Editing Joint=
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n&w About Joints

[=" DMU Kinematics Simulator lets you define and edit 6 different joint types.

The table below describes the joint types and their characteristics:

GRAPHIC
REPRESENTATION HOUINIHE

@ Revolute

@ Prismatic

,@ Cylindrical

* Spherical
Planar

7 Rigid

DEGREES OF
FREEDOM

1 Rotation

1 Translation

1 Rotation
1 Translation

3 Rotations

2 Translations
1 Rotation

@ Only the joints which are assigned a command can be manipulated.

!—'E:I—

Up

About Joirts

Defining Commands

l—' “—

#3%/

Editing Joirts

l—' “—

COMMAND
TYPE

Angle
Length

Angle or Length

Length +Angle

DIRECT
MANIPULATION

YES / Left-mouse
button

YES / Left-mouse
button

YES / Left-mouse
button

Length: Left-mouse
button
Angle:
Left-Mouse button +
Middle-Mouse button

NO
NO

NO

i:Eating Mechanizm & Joint E Creating Joints E [Defining & Fixed Part
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Creating a Mechanism and Revolute Joints
"@" This task shows how to create a kinematics mechanism for use in DMU Kinematics Simulator Version 5.

=

__@" Open the rods.CATProduct from the online\samples\dmukinematics directory.

E 1. Make sure you are in Design mode. If not select the products in the tree, then select Edit -> Design Mode.
iy If the menu item cannot be selected, right-click productl in the specification tree

2. Click the Revolute icon v@ from the DMU Simulation Toolbar.

The New Joint: Revolute dialog box is displayed:
3. Click New Mechanism.

The Mechanism is identified in the specification tree.

New Joint : Revolute EE3 i Tl
. . : +=%4 Rod (Rod1
Mechanism - [lecharism. 1 ]| Mew Mechanismi] | ) m—
Jaint P - # Fod [Rod.2)
aint name : [loint 1 i
Current selection : @ oIl EiaiS)
Litwe 1 Litwe 2 ; Rod [Rod.4)
Flane 1 : Plane 2 : w—@?] Fiod
[ Diiven angle -w—.-i‘-.lnplicatiu:uns

==Mechanizms

#—ty techanizml

ks

@ ok | @ Cancel]

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.

Current selection :

Line 1 : [ &us Line 2:

Flane 1 : Plane 2 :




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

The dialog box current selection field is automatically updated.

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

The Revolute Joint is created as well as the constraints.
The specification tree is updated.

Curnrent zelection :

Line 1: | Axiz Line 2 : | Amiz

Flane 1 : Flane 2 :

|
Conztraints
é Coincidence.1 (Rod.3,Rod.1)
é"‘ Coincidence. 2 (Rod.3,Rod.1)

l—AFpIicatiDns
==tlechanisms
= M echatizm. 1
Jointz
L—@ Joint. 7 [Revolute,Rod. 3, Rod 1]
é‘ Coincidence. 1 [FRod.2,Rod.1)
é" Coincidence. 2 [Rod.2,Rod.1)



7. Click Ok to end the Revolute Joint creation.

8. Proceed in the same manner to create other joints.

[Z" Do not forget to define a command and a fixed part.

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

Ahout Jaints i,[n_eating Mechanizm & Jaint Creating Joints [efining a Fixed Part

Defining Commands Editing Joint=

@& @ &
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Creating Joints
"@" This task shows how to create joints in a V5 mechanism.

=3
r;ff' You opened the rods.CATProduct from the online\samples\dmukinematics directory.

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.

E 1. Click the Revolute Joint from the DMU
i, Simulation Toolbar which is the default joint
type.

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

The DMU Kinematics toolbar displays:

o ar-eag"




&

3. Select the joint type of your choice. &,




4. For instance click the rigid joint icon

/ Mew Joint : Fullpy Restricted E E
eﬁ‘. M echanism : i achanism 1 | MHew Mechanism |
The New Joint: Fully Restricted dialog Jaint name : NI

box is displayed.

Current selectian
Fart 1 :| F"art2:|

w 0K I iEanceIl

5. Select the parts either in the geometry

=
area or in the specification tree. 1:5 m
=8 Rod[Fod1)

| =
8 Rod [Fod?)
II@ Rod [Rod 3]
% Rod Rod 4]
T—EI Comstraints %

-—.fl‘-.lnplicatiuns

Current selechion ;
Part1:{Rod [Fod.3) Part 2 [Rod (Rod.4)

6. Click Ok to confirm your operation.



l—.-'i'-. plications
==Mechanisms
=% Mechanism.1
==Joints
The Rigid Joint is identified in the specification tree. l & Joint.1 [Revalute, Rod.3.Rod 1)
oY a2 [Revolute Fod 1 Rod 2]
¢l Joint. 3 [Fevolute, Rod. 2 Fod. 4)
=57 Joint 2 Fully Resticted Rod 3 Rod 4
i FinTogether 1[Rod 3 Fod.4) Iﬂ\,‘,

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

#F

g g g About Jointz iga’[ing Mechanizm & Joint { Creating Joints g Defining & Fixed Part

Defining Commands Editing Joints
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Defining a Fixed Part
'@ This task will show you how to define a Fixed part.

Open the rods.CATProduct from the online\samples\dmukinematics directory.

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

Mew Fixed Part EE3

Mecharizm : IMechaniEmJ j Mew Mechanizm

o e

.
2. Select the Fixed
Part either in the
geometry area or
in the specification
tree.

3. The fixed Part is automatically defined.



i—.&rplicatinns
== Mechanizms
= Mecharizm.
==Joints
[ﬁ Joint.1 [Revolute,Rod.3.Rod. 1]
l—[ﬁ Joint. 2 [Revolute Aod. 1 Rod. 2)
ﬁ‘ Coincidence. 3 [Rod.1 Aod.2)

. . ﬁ‘ Coincidence. 4 [Rod.1 Rod.2)
The Fixed part is .
identified in the ==& Joint. 3 [Revalute.Rod. 2 Fod. 4]

specification tree. & Coincidence.5 [Rod.2,Rad.4]

ﬁ"' Coincidence.b [FRod.2.Fod. 4)

= é‘ Joint.d [Cylindncal Rod. 2.Aod. 4]
é” Coincidence. Y (Fod.3.Aod. 4)

== Commands
B Command.1 [Jaint. 3 Angle]

— 7 Fix.8 [Fod.2)

[E?At any time you can use the undo command <2 to modify your selection.

#3
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Cresting Joints Defining & Fixed Part Defining Commands
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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.

=,
Open the rods.CATProduct from the online\samples\dmukinematics directory. You created a
«=%_._mechanism.

.;E 1. Click the Cylindrical icon ﬁ :
The New Joint Cylindrical dialog box appears.

2. Select the line 1 and line 2 in the geometry area
3. Activate the Driven angle for instance.

Mew Joint - Cylindrical EHE

Mechanizm : |14achanizm. 1 j Mew Mechanizm |

Joint name ; lj.;.int_d,

Current selectian :
Line 1 : I,E‘n,:.:ig Line 2 : |;2.,,.:i3

a4 Driven angle

E%riven [ergth

........

-
;-ﬁ.f:plicatinns
==Mechanizmsz
=% Mechanism.1
T—Jloints
& oint 1 (Revolute Fiod 3 Rod 1)
4. Click Ok to confirm your operation. =& Joint. 2 (Revolute Rod.1.Rad.2)
The command is identified in the S Joint. 3 [Revolute Fod. 2 Rod 4)
specification tree. & Jaint4 [Cylindrical Rod 3. Rod 4)
&* Coincidence. 10 [Fod.3.Rod 4]
s=Commands
ﬁ Cormatd. 1 [Joint 4 Angle)

— [+ Fie.9 [Rod.2) %

#3Y
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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
@ This task shows you how to do so.

@

1. Double-click the joint to be edited in the
specification tree. For instance Joint 1.
The Joint Edition dialog box displays:

| L
==Applications

SH

=—Mechanizms

=% Mechanizm.1
o=l iirts
& Joint 1 [Revolute Fod 3 Rnd 1]
o aint 2 [Hevc.|ute,ﬂc.d.1ﬂ£§2]
di¥ Joint. 3 [Fevalute, Fod.2 Fiod. 4]

Joint Edition : Joint.1 [Revolute]

s R #— & Joint2 [Fully Restricted Rod. 3Rod. 4]
Joint geometmy N
Ling 1: | axis Line 2 [Zis ':':"""""!a”ds
Plane 1 :[4553 Flane 2 : [ #8553 —tjﬁ Fix. 3 [Fiod. 2)
[ Driven angle

@ 0k | @ Cancel]

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

Joint Edition : Joint.1 [Revolute]

4. Activate the Driven angle command. Jaink name : [Revolute 1-3
Joint geometry ;
Line 1 : [amiz Line 2 : | 4z
Plane 1:[3557 Flane 2 : [ $653 -

@ o0k | @ Cancel|

3.Click OK to confirm your operation. L pplications
The Joint is updated and identified in the

e . ==Mechanizms
specification under its new name.

=% Mechanism.1
==l aints
&% Bevolute 1-3 [Revolute,Rod 3. Fod. 1]
€ Coincidence.1 [Rod.3.Rod1] %
¢ Coincidence.? [Fod.3,Rod 1]
o laint 2 [Fevolute Rod.1.Rod. 2]
dil Jaint. 3 [Fevolute Fod.2 Fod.4
- r_-’f;f-ﬁ Joint. 2 [Fully Restricted Rod. 3.Rod. 4]
=—Lommatds
ﬁ Command. ] [Revolute 1-3Angle]
—.ll+ Fix.9[Rod.2]

Note that you can edit the mechanism name. For this all you need to do is double-click the mechanism in the
specification tree and enter a new name in the dialog box displayed and click OK.

&



Mechanizsm Edition E

Mechanizm name : [N el

@ 0K I 1uﬁEar‘u:eII

#7/
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Running Simulations

DMU Kinematics Simulator provides easy methods to run kinematics simulations and
detect collisions during simulations.

Tasks

Simulating With Laws j
Simulating Ywith Commands j
Simulating ©n Request Ja

Manipulator symbols are displayed for either translating or rotating the
U ® mechanism whenever its joints have associated commands.

@ For ajoint 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.

g efting Up Your Session zigning & %S mechanism

{ Funning Simulations ﬁeviewing Simulations igﬁaging Drezzup Mechani:
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Simulating With Laws

This task will show you how to run a kinematics simulation with laws that are

already defined on the mechanism.

The sample document used in this task can be accessed in the folder:

online\samples\dmukinematics.

1. Click the Simulation With Laws icon

or
The Kinematic Simulation.
Kinematic Simulation
kMecharizm : IL.-'-‘-.NDING GEAR hd

Start 12ﬂ12n 120,00

Murmber of steps:l vI

.i'-.nalgsis... I|

Clogze I

* in the DMU Simulation Toolbar

2. Set the desired Number of steps, then run the simulation using one of

the VCR buttons:

Play

Forward (step by step)

Go to Maximum Time position
Pause

Go to Zero Time position
Backward (step by step)

Play Back.

CeCOOEEO

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.

3. Click Analysis if you need to detect interferences or distances

while simulating

The Analysis Studies dialog displays.

4. Click add to display the Select dialog box.



AnalysisStudies

Mo M arme

Browse... | .ﬁ.ﬁ I| Remave: |
— |nterference ————— Digtante ——

| ot 2 ﬁﬂff |
-

5. Select the interference .1 and set to the interference combo to on.
6. Run the simulation.

For more details, please refer to Detecting Interferences and Detecting

[E? Distances.

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.

A3

E g { Simulating With Lavwes H ulating With Commands
Eﬁin‘uula’[ing on Reguest




Simulating With Commands

F@'_ This task will show you how to run a kinematics simulation with commands.

E s

The sample document used in this task can be accessed in the folder:
T@’ online\samples\dmukinematics
The Kinematics Simulation dialog box is displayed as described in the previous task.

m 1. Click the Simulation T ————— HE
e

With Commands icon =

Mechanism: ) ANDING GEAR =]
The Kinematic Simulation CEMTRAL -360 0 360 Iu_nnnn = -
dialog box appears: ' I i

LEFT -360 JIIIIl 360 II:I_IZIIZIEIEI =
The commands of the OPENING 350 10 370 o000 [ =
kinematics mechanism , I -
are av_allable as shown INCLINAT -360 0 360 Mooon T =

opposite. ; It —

LANDING -360 J o000 =4 5

l _*I_I

1]
Reset I .-'-‘malgsis... I idnre}}?l
Cloze I

2. Manipulate the slider of a command. For instance select the LEFT command.

The corresponding part of the kinematics mechanism moves accordingly.
Before

After

Note that if you click the _Ma& 3> 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 K

Mechanism : | ANDING GEAR =]
LEFT  -360 14 360 |.1 24000 [=] 4|

-

OPEMIMG -350 10 370 10,0000
1| I 4

Reszet I .E‘-.nalgsis... I k{LessEI

— Simulatian

@ |mmediate ) On request

L« [l ] [ w
MHumber of steps:

Cloze I

@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.

[@Y.ou can seta cqmmand value Slider - CENTRAL |
directly in the spin box.
Lawest value: m

Highest value: |3E|:|

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 < 0K

: -

displayed pop-up.
U._I|I_You cannot record your simulation within the Simulation With Commands command. You can

record simulations within the Simulation command (please refer to Recording Positions).

#3

S pin box increments:"]

imulating With Commands

S,
W3 !

(4] Simulating With Laws ?

ﬁimulating on Reguest
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Simulating On Request

"@" This task shows how to perform a simulation on request.

—

_.-Lﬁl,_ online\samples\dmukinematics.

A kinematics mechanism must be active in the specification tree.

‘4

1. Click the Simulation With Commands icon =¥

The Kinematics Simulation dialog box displays. .

The sample document used in this task can be accessed in the folder:

The commands of the kinematics mechanism are available as shown

below.
Kinematic Simulation
Mechanism - [| \NDING GEAR |
LEIM | HAaL -dou Illl S ||_|_|_||_||_||_| - :I
LEFT -360 1] 30 ||:|_|:||:||:||:| [ —I
OFPEMING -350 10 AF0 Mo nnnn | .-.II i
L F
Heszet I .ﬁ.naIEEiS... I -{{LESSI
— Simulation

¥ |mmediate ) On request

Mumber of 3tep3:|4|:| - I

Cloze I

-
@By default, the Immediate option is set




3. Activate the On
Request option.

— Simulation

Mumber of steps:l.m - I

If you run the simulation without changing at least one command value the
following message displays:

Simulation Information Ed |

& @ Change at leazt one command wvalue bo ztart the zsirmulation

4. Enter values for the various commands. For instance:

@ 20 for the
OPENING
command

@ 50 forthe LEFT
command

@ 30 for the
INCLINAT
command

@ 40 for the
LANDING
command

5. Enter the
number of steps
you need, 20 for
example.

6. Click Play
Forward.

Mechanism : || ANDING GEAR

CEMNTRAL -360 JIIIII 360 ||j|_|:||:||:|[|
LEFT  -3G0 Elli 360 |5|:|
OFEMIMG -350 Elli 270 20
IMCLINAT -360 E-ﬁ 360 (30 ﬂ
LAMDING -360 -fﬁ 36040

Feset I .ﬁ.nalgsis... I

— Simulation

() Immediate @ On request

Mumber of steps:lm - I

The corresponding parts of the kinematics model move accordingly at each step.



n You can modify values of one or more commands for each motion.
g g siin‘u.ﬂaa’[irng:l With Lawws E ulating With Commands

Simulating On Reguest
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Reviewing Simulations

DMU Kinematics Simulator provides easy methods to record and replay kinematic
simulations.

Tasks

Recording Positions f%
Feplaving Simulations f%

|5 g IEEs‘jing p Y our Session Eiigning a %o mechanism
|5 Funning Simulations {_Heviewing Simulations Eaging Drezzup Mechani:




Recording Positions

@' This task shows how to record positions of a kinematics mechanism.

d.,}, ]I@

The sample document used in this task can be accessed in the folder: online\samples\dmukinematics.
.=%._At least one kinematics mechanism must be active in the specification tree.

1. Click the Simulation icon

0|

The Select dialog box displays.

2. Select LANDING GEAR and click
OK.

Kinematics Simulation and Edit
Simulation dialog boxes appear. A
Simulation object is created in the
specification tree.

@ 0K I Iﬂ-l:ann:nezll

é—.i‘-.i:\plicatinns
=—Test Ty
ol ; Test Trw1
#—LAMDING GEAR

2. Click the Insert switch and record the starting position.
@Insert means that you record and insert positions inside the scenario.

Edit Test and Ty EE Kinematic Simulation EHE
Marne: iMM|
! Use 5 Commands | Uze Laws I
It LEFI  -36U 1 deUjnooon e J A
| | | | | | | OFEMIMG -350 1o A0 [oooon = _I
=l = —— =
[MCLIMAT -360 1] 360 [0.0n0a0 = _I
Insertl M-:udlf_l,ll Deletel Sklpl LANDING 360 0 30 . 0000 — _I
] &utomatic insert I . =
— Interference Distance ———— Rezet
| | g
E dit &nalysis |
@ 0k | @ Cancel |
e
3. Move the mechanism (using the manipulators or sliders, for example), then Click the Insert switch
again.

4. Record as many positions as necessary.
5. Use the VCR buttons to replay the recorded positions.
[l This type of record can be used to simulate several mechanisms simultaneously.



) f: Recording Positions lFieplaying Simulations
l +._ 4 i




Replaying Simulations

|
i

o This task shows you how to create a traction on a geometry of a part.
=
- The sample document used in this task can be accessed in the folder: online\samples\dmukinematics.
.=%._You recorded a simulation in a Simulation object. 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
E 1. Activate the Simulation object in the specification tree.
g

2. Click the Replay icon g % .
The Replay dialog box is displayed.

Elzn.nn = [ =l

— |nterference

Distance —————
o #l ﬁuff ¥
Cloze I

3. Click:
@ the Play VCR button to run a continuous replay of the recorded motion

@ or the Forward VCR button to run a step-by-step of the recorded motion.
@ Each motion is replayed one after the other in the order they were recorded.

You can increase the interpolation sampling step of the replay for a finer replay.

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).


file:///E|/users/fbp/Adele/FBPDocr3kin/FitEnglish/fitug.doc/src/fitugcatfrs.htm
file:///E|/users/fbp/Adele/FBPDocr3kin/FitEnglish/fitug.doc/src/fitugcatfrs.htm
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Managing the Mechanism Dressup

F@" This task shows how to dress-up mechanisms.
| =
@*’ The sample document used in this task can be accessed in the folder: online\samples\dmukinematics.

e At least one kinematics mechanism must be active in the specification tree.

naw You no longer need to select Edit -> Design Mode as it is automatically activated. DMU Kinematics Simulator finds the product containing kinematics objects
< automatically. This new capacity is available for all Kinematic commands (simulation...)

m Mechanizm Analysis !IEI E
i,

— General Properties
Mechanizm name: IL.-'i".NDING GEAR j
Mechanizm can be simulated: FES
Mumber of joints: | 73]

1. Click the Mechanism Analysis icon @ el e |5_

The Mechanism Analysis dialog box displays: :
Degrees of freedom: | 0

i) Show joints @ Hide- iu:uintsE Laws... | More »> I|

: Cloge I

2. Click on the Simulation With Commands icon

The Kinematic Simulation dialog box is displayed.




Kinematic Simulation EHE

Mechanism: || ANDING GEAR

CEMTRAL -380 0 360 |:| [ j
LEFT  -360 0 360 |:| Qooo
OFENIMNG -350 10 E?EII [0.0000 :l _IJ

.-'-‘malgsi&... I b ore > I
Cloge I

3. Manipulate the slider of the LEFT command.
The corresponding part of the kinematics mechanism namely the Opening moves accordingly.

4. Click _Peset | and then _Close_|

Kinematic Simulation EE

Mechanism : || ANDING GEAR

CEMTRAL -360 1] 360 |:| ] j
LEFT -360 a0 360 5|:| 000

OPENIMG -350 E; S?EII 0.0000 : l

<]
Reset I .-'-‘malgsm... I M‘

Cloge I




)

Mechanizm Dressup

[ 2] %]
Mechanism: || ANDING GEAR [
[~

Link:
Let's attach the left door to the LANDING GEAR mechanism: ILEFT DOOA
Available products il Products attached to the link |
KIM_Ex17_07 _EMST KIM_EX17 09 LEFT_DOOR
. . . @ . . KIM_E=17_08_EMSE
4. Click the Mechanism Dressup icon from the DMU Simulation KIN_EX17_10_ENS10 l}s
Toolbar. _ _ KIN_EX17_11_ENS1T
The Mechanism Dressup dialog box displays. KIN_Ex17 12 ENS12
5. Select The KIN_EX17_09_DOOR from the available products list to E:E_Eél H E_EEE:JLNG
attach it to the link: KN Bt 715 ENGTS
KIM EX17 00 FI<E e
1| | »

@ 0k | @ Cancel |

-

The selected product is highlighted in the specification tree and in the geometry area as shown below:

6. Click OK to confirm your operation.

)
—E'% FIM_E=17_ 16 EMS1E[KIMN_EX17_16_EMS1E.1] 4
—E'% FIM_Ex17_00_Mirage F1_ACTNE_MODEL [FIM_EX17_00_Mirage F1_ACTME_MODEL.T)
—"'% FIM_E=17_01_EMST [KIMN_EX17_01_EMS1.1)

—"'% FIM_E=17_02_ EMS2 [KIN_EX17_02 ENS2.1)

—E':ﬁ FIM_E=17_03_ EMSI[KIN_EX17_03 ENS3T)

—E':ﬁ FIM_E=17_04 EMS4 [KIN_EX17_04 ENS4.1)

—E'% FIM_E=17_05 EMSE[KIN_EX17_05 EMNSE.1)

—E'% FIM_E=17_06_CEMTRAL_DOOR [KIMN_Ex17_06_CEMTRAL_DOOR.1]

—‘5@ FIM_E=17_07_EMSY [KIN_Ex17_07_EMNSY.1)

—"'ﬁ FIM_E=17 08 EMSE[KIN_Ex17 08 ENSE.1)

LBy KIN_EX17_09_LEFT_DOOR (KIN_EX17_09_LEFT_DOOR.1]

—”'% FIM_E=17_10_EMST0[KIM_EX17_10_EMNS10.1]

—% EIN_E=17_11_ENS11 [KIN_E=17_11_ENS511.1)



Let's simulate the mechanism with the new dressup

7. Click on the Simulation With Commands icon #2# again.
8. 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 V5.2 - [Product1]

EY St File  Edit View Inset Tooks  Anabze Window  Help =& x|

Kinematic Simulation EE &

Mecharism [ ANDING GEAR 5

CEMTRAL -360 D 3E0 |:||:u:u:u:| &

a— A

LEFT -3 EE SEIZI 5|:| 4000

H

OPENING -3580 1,':', S?Ell 0.0000 :l k]

1| -

Rezet I .ﬁ.nalgsis... I Mu:ure>> I %
Cloge I e

o DEESLBE0 - @ nEeaR  faumes

T (=

@ The Simulation With Commands capability is only used to simulate. If you need to record the simulation use the Simulation functionality.

E Up gilng Up Your Session Eilgnlng a %o mechanism Runnlng Simulations Eﬁevimﬁ.ﬂing Simulations

anading Dressup Mechanlf



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.

—3
Detecting Collizions and Distances T

Analyzing & Mechanism ;a %
Defining & Swept Yolume ga




Detecting Collisions and Distances

Detecting Distances @
Detecting Irterferences ‘g

|5 g %ﬁlecting Collizions and Dist |§ialyzing a Mechanizm
|Efining a Swept Wolume




|

@

F =

P

Detecting Distances

This task shows how to detect distances between two products.

The sample document used in this task can be accessed in the folder:
2. online\samples\dmukinematics.
The kinematics document must be already opened.

1. In the specification tree, click CENTRAL_DOOR then control-click LEFT_DOOR.

The two products are highlighted in the specification tree.

&
_%- KIN_EX17_16_EMSTE[KIM_EX17 16 EMS1E.1)

— 58 KIN_EX17_01_ENST (KIN_EX17_01_ENS1.1]
—T KIN_EX17_02_EMS2 [KIN_EX17_02_EN52.1)
— 8l KIN_EX17_03_ENS3 [KIN_EX17_03_EN53.1)
—F8 KIN_EX17_04_EMS4 [KIN_EX17_04_ENS4.1)
—88 KIN_EX17_05 EMSS [KIN_EX17_05_ENS5.1)

—& KIN_EX17_07_ENS7 [KIN_EX17_07_ENS7.1)
8 KIN_EX17_08 ENSE [KIN_EX17_08_EN52.1)

— 58 KIN_EX17_10_EMS10 (KIN_EX17_10_EMNS10.1)
8 KIN_EX17_11_EMS11 [KIN_EX17_11_EMS11.1)
— 8 KIN_EX17_12_ENS12 [KIN_EX17_12_ENS12.1]

—E8 KIN_EX17 14 ENST4 (KIN_EX17_14 ENS14.1]
88 KIN_EX17_15_EMNS15 (KIN_EX17_15_ENS15.1]
8 KIN_EX17_00_FIXE (KIN_EX17_00_FIXE.1)

— %53 Product? (Product? 1]

t=applications

| KIN_EX17_09_LEFT_DOOR [KIN_EX17_09_LEFT_

—%' EIM_Ex=17_00_Mirage_F1_ACTIVE_MODEL [KIM_Ex17_00_Mirage_F1_ACTIWE_MODEL.1]

— KIN_EX17_06_CENTRAL_DOOR [KIN_EX17_06_CENTRAL_DOOR.1]

DOOR.1]

— %8 KIN_EX17_13_OPEMING [KIN_EX17_13_0OPENING.1)

H Edit Distance EHE

2. Click the Distance icon %= in

or select Insert -> Distance from
the menu bar to calculate
distances:

M arme:

Type:

The Edit Distance dialog

the DMU Space Analysis toolbar, |’Defmltnn

Distance | I

IMinimum jSeIectiun N - products

IInsiu:Ie ohe selection "’I Selection 2| Mo selection

box is displayed. Make sure
the distance type is set to .

@ 0K J G.f-‘-.ppl_l,lj il:ancelj

Minimum and Inside one
selection.




@The default distance analysis is measuring the minimum distance inside one selection.

3. Click OK. +—applications
The specification tree is updated. T--
Test Try %
+=Feplay
Edit Simulation K E3 |

5. Double-click the Simulation.1
in the specification tree.

The Edit Simulation dialog box is I
displayed. | | | | | |

6. Click the Edit Analysis button. Cs ID'IJEI 1k [

[ ] &nimate viewpoint

[nzert I b mdify I [elete I Skip |

[] Automatic insert

— Interference — Diztance
0ff =l [0 El

Edit analpzis I E dit zimulation objects |

@ 0K I 1lﬂl:anlzell

e
The Edit Analysis In Simulation
dialog box displays:
Edit Analysis in Simulation EE3
7. Click Add then select Distancel
from the displayed pop-up. No| Name |
Select _ (O] x|

% Browse,.. I .fi‘-.u:lt.. l Hemuvel

.......

@ 0K I ﬂl:ancell

The Edit Simulation dialog box is
updated.

8. Set the Distance combo to On
in the Edit Simulation dialog box.



I

[Mterference Digtance —————
ﬁmf = ﬁ—m :

[

The specification tree is
updated.

8. 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.

Edit Analysiz in Simulation EHE

Mo | Mame |
1 Diztance. 1

Browse... I Add... I Flemclvel

@ ok | @ cancel

.
L—.& plications
t=Diztance
Test Ty

o=idd Test T
LAMDIMNG GEAR

#—pr Distance. 1

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 Interferences

F@" This task shows how to detect clashes between two kinematic products.

=

The sample document used in this task can be accessed in the folder: online/samples/dmukinematics
ﬁ? The kinematics document must be already opened. You recorded a Simulation.

1. In the specification tree, click ENS1 then control-click OPENING.

o The two products are highlighted in the specification tree and in the geometry area.

2y

—%' KIM_Ex17_16_EMSTE [FIN_Ex17_16_EMS16.1)

—%' FIM_Ex17_00_Mirage_F1_ACTMWE_MODEL [KIMN_Ex17_00_Mirage_F1_ACTIE_MODEL.T]
— T8 KIN_EX17_01_ENST [KIN_EX17_01_ENS1.1]

—%' FAM_E=17_02_EMNS2 [KIM_EX17_02_EMNS2.1]

—‘3@{ FIM_E=17 03 EMNS3[KIM_EX17 03 ENS31]

—%' FIM_Ex17_04_EWNS4 [KIM_EX17_04_EMNS4.1)

—‘3@ FIM_E=17_05_EMSS [KIM_EX17_05_EMNS5.1]

—Gﬁ KIM_Ex17_06_CEMTRAL_DOOR [FIM_E=17_06_CEWNTRAL_DOOR.T)
—%' FAM_E=17_07_EMNST [KIM_EX17_07_EMNSY.1]

—%' FIM_Ex17_08_EMSS [KIM_EX17_08_EMNS58.1)

— %5 KIN_Ex17_09_LEFT_DOOR (KIN_EX17_09_LEFT_DOOR.1)

—%' FIM_EX17 10 EMST0[KIN_E=17Y_10 EMS10.1]

—%' FIM_E=17_11_EMS1T [FIN_E=17_11_EMS11.1)

—‘3@' FIM_Ex17 12 EMS12 [FIN_E=17_12 ENS12.1]

—%' FIM_Ex17_13_0PEMIMG [KIM_Ex17_13_0PEMIMNG.T]

—%' FIM_E=17_14_EMNS14 [FIN_E=17_14_ENS14.1)

—%' KIM_Ex17_15_EMS1S[FIN_EXx17_15_ EMS15.1)

—%' FIM_E=17_00_FI<E [FIN_E=17_00_FI<E.1]




2. Click the Clash icon % )

The Check Clash dialog box is displayed. Make sure the interference type is set to Clash and Inside one selection.

Check Clash EHE

Drefinition

Name:llnterference.'l
Type: ||:|E|Sh jlﬂmm Selection 1 Syl ¥se

Selection 2|

[nzide one zelection

o 0K I I|ﬂ'.f3-.|:u|:|I_I.J| ﬂl:aru:ell

3. Click OK.

|
-l-—.fl'-.rplicatil:uns
The specification tree is updated. T—mterfereme

l—% Interference. 1

4. Select Simulation.1 in the specification tree Edit Analysis in Simulation HE

The Edit Simulation and Kinematic Simulation dialog boxes are displayed.
6. Click Edit Analysis in the Edit Simulation dialog box.

Nl:u| Namel

The Edit Analysis in Simulation dialog box displays

Browse... | .fi'-.u:lt.. I Flemmfei

.......




Select H=]

7. Click Add then select interference 1 from the displayed Select
dialog box

@ 0K | @ Cancell

-
Edit Analpsiz in Test An... [ E3

Mo | Mame |

Interference. 1

The Edit Analysis in Simulation dialog box is updated as shown opposite:
8. Click OK to confirm your operation. I},

You defined an interference.
Browsze.. | Add.. | Remave |

@ 0K | & Cancell

Interfersnce Distahce ————
7. Set the Interference combo to On. lilw v| “fo ¥l

~ W

The specification tree is updated. L_g;.pncati.;.m

Interference

s—Test Ty

L—, .TestTr_l,l.1
®—LANDING GEAR

t—% Interference. 1
10. 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 Edit Test and Try EE

between the ENS1 and the LEFT DOOR products.
M ame: [Test Ty 1
The products in collision is highlighted. I

Eln.nn 2 [0.04 =]

Inzert | Modity | Delete | Skip |

]

] Automatic inzert

— Interference Digtance ————————
[ Stop =] “fo F
E dit Analysis |
: @ 0K l -9 Eancell
e

11. Click Edit Analysis in the Edit Simulation dialog box. Edit Analysis in Test And Try |6 E3

The Edit Analysis in Simulation displays.

12. Click Browse. Mo| Name |
1 Interference.

13. The Check Clash dialog box displays.

The specification tree is updated.

|_Bioirset | Add. | Remove
)

o 0K l ﬁEanceIl

L.




Check Clazh

— Definition

Name:llnterference.1
Type: Il:lash

IInsil:Ie one selection

Selection 1:| 2 products

j 0
il

Selection 2:|

— Rezults

ﬁ' Mumber of interferences: 1 [Clagh:1, Contact:0, Clearance: O]

j I;‘l'-.ll statuzes

Filker lizt: Iﬁi'«ll bpes j I Ma filter an walue

=] _tppiy fiters |

Uﬂ@tm%tlUﬂ@HMmtl

Mo | Product 1

| Praduct 2 | Type

| W alue | Statuz

| Keep| Carmment

1 FIM_E=17_09_...

FIM_E=T7_01_EMST11 Clazh

Mat inzpect...

o 0K I la.-'i'«ppl_l,ll 'a.EEII"IEE|I

T -
Please refer to the DMU Space Analysis User's Guide for more information about detecting and analyzing interferences between
products or between groups.
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Analyzing a Mechanism

DMU Kinematic Simulator lets you easily review the mechanism structure.

'T@” This task shows how to analyze a mechanism using the Mechanism Analysis dialog box
=,
- The kinematics document must be already opened.
ol The sample document used in this task can be accessed in the folder: online\samples\dmukinematics.

0|

1. Click the Mechanism Analysis icon @‘

The Mechanism Analysis dialog box is displayed.

It lets you access information about each joint in the kinematics mechanism, you can see which
joint is a command for instance.

The following mechanism components are detailed under the following characteristics:
@ Command
@ Type: revolute, prismatic, spherical...
@ Partl: first part upon which the joint is based
@ Geometry: geometry associated to the part

Mechanizm Analyzis =] E3

— General Propertiez

M echanizm name:

Mechanizm can be zimulated: FES

MHumber of joints:;

I 21
MHumber of commands: | 5
I 1]

Degrees of freedom;

) Show jointz @ Hide- joints Lawiz... | << Less ||

Part1

Command | Type Geometry Geometry2 | Part3

1 FRevalute  EMS10 DRT35 Fl=E |

2 Prismatic  EMS58 DRT33 EMS12

3 LAMDING  Fewvalute EMS1 DRTZ27 Fl=E

4 Revalute  EMS11 DRT3? Fl=E

5 Fevolute EMSY DRT3R EMS11 ;l
Mechanizm dressup information;

Fart1 Part2 | Part3 |

Cloze I

g If you defined a new mechanism, when you delete a part including in the mechanism the corresponding joint
n\ : w is no longer valid. The message invalid jointlappears in the Mechanism Analysis dialog box.

2. Click the LEFT command. The Mechanism dressup information displays
The products are highlighted both in the 3D and in the specification tree




Commatid
CEMTRAL

Type Geometryl | Part2

Revolute REF L1320  CEWNTRaL DOOR

Rewvolute REF *LM1323  LEFT DOOR
OPEMIMG  Rewolute LEFT DOOR  *LM1323  OPEMIMG

4| | d

Mechanizm dreszup information:

REF LEFT DOOR [
KIN_Ex17_09_LEFT_DOOR

#3%
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Defining A Swept Volume

'@" 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. You need this Replay object to define a swept volume.
The sample document used in this task can be accessed in the folder:
online\samples\dmukinematics

B L Clckihe oy

ey Swept Volume

_ % — Definibion
Icon Feplay
The Swept

Volume dialog
box displays. d Use level of details

b

IFIEpIa_I,I.'I

Product(z] ta sweep |'| B products

@ Apply J - Eann:elj

2. If you
click in
the spin
box, the
Sweepable Select or deselect the badies you want to sweep
Bodies
dialog
box lets
you
select or
deselect
the
bodies
you want
to
sweep.

Sweepable Bodies E4d |

3. Click
OK.

4. Click Apply to generate the swept volume
5. If you check the Use level of details option,

This what you obtain:



[%]|CATIA V5.3 - [sweptkinl.car] H=] E3

k) Stat  File  Edit  Yiew Inset Tools  ‘Window  Help - =] x|

4. Select File->Save As... from the menu bar.
5.Select cgr from the Save as Type field



Save As K E |
Save in: I 3 Kinematics samples j il E =i
sweptkin . cgr

File narne: Isweptkin? Save

Save as lype: M Cancel
7 §§7
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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):

i D L8 Yom et Lok ek i e

ol o Bl
Cofe B ED LA

1 &

DMU Kinematic Simulator Menu Bar
DMU kinematics Toolbar
DMU Joint Toolbar
DMU Generic Animations
DMU Space Analysis Toolbar




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

[E? View  lnzert  Tools Enal_l,leFor---

7)) Undo Chl+Z
(73 Bedo Chrl+
Dt Chrb
Copy Chrl+C
% Faste Chrl+f
Faste Special...
[elete Crel

ﬂ Search... Ctrl+F

Selection Sets..

Define Selection Set

Links...
Froperties Al+E rter

%] tanage Hepresentations. .
Representations Activation ...

Sezociate COM

Undo

Redo

Cut

Copy
Paste

Paste Special

Delete

Search

Description...

Cancels the last action.

Recovers the last action that
was undone.

Performs cut

copy
paste and

special paste operations.

Deletes selected geometry.

Allows searching and selecting
objects.



W f=]a]
Uhload Links
[esign Mode
Yisualization Mode
% Feplacement Component... Properties

Toalz

[@ |rizert

[ bject

Analyze Wi

? MHew Mechanism

H iy ._| |:Iir'lt

| Distance

@f Group

Insert

k %l Revaolute Jaint. ..

Q Frizmatic Joint. ..

€ Cylindiical Joint...
Q Spherical Jaint. ..

+— Planar Jaint...
(& Rigid Joirt...

Manages links to other

documents.

For...

New
Mechanism

New Joint

% M ew Componett

% Hew Product

Hew COM Compotient

%ﬂ'} MHew Fart,..

% Ewisting Component...

New Fixed
Part

Simulation

Clash

Distance

Existing
Component

Allows displaying and editing
object properties.

See...

Creating a
Mechanism and

Revolute Joints

Creating a
Mechanism and

Revolute Joints

About Joints

Creating
Cylindrical
Joints

Defining a Fixed
Part

Recording
Positions

Detecting
Interferences

Detecting
Distances
Entering the
DMU Navigator
Workbench and

Selecting
Models




Lp - fienu Bar I Kinematics Toolbar
o '..!.
2 - ¢ S -
Ol Joird Toolbar Generic Animation Tool Space Analysiz Toolkba



DMU Kinematics Toolbar

The DMU Kinematics toolbar contains a number of tools that are useful for DMU
Kinematics Simulator.

DMU Kinematics x|

%See Managing the Mechanism Dressup

%E. See Creating a Fixed Part

qpil See Creating a Mechanism and Revolute Joints

@See Analyzing a Mechanism

Menu Bar IZ_:lI'-.-1LI Hinematics Toolbar

(2 W - M ¢
g DAL Joird Toolbar iﬁi Generic Animation Tool Space Analyvziz Toolkba



DMU Joint Toolbar

The DMU Kinematics toolbar contains the various types of joints you can create in
DMU Kinematic Simulation version 5.

o
L

qeil See Creating a Mechanism and Revolute Joints

@See About Joints and Creating Joints

ﬁ See Creating Cylindrical Joints

(@ See About Joints and Creating Joints

+—7 See About Joints and Creating Joints

ﬁ See About Joints and Creating Joints

g (]4] E Menu Bar U Kinematics Toolbar

Dl Joird Taolbar

{f' igi Generic Animation Tool igi =pace Analyziz Toalba



DMU Generic Animation Toolbar

The DMU Generic Animation toolbar contains a number of tools that are useful for
DMU Kinematics Simulator.

b % See Replaying Simulations

The remaining icon (Shuttle) is available whenever the DMU Fitting Simulator product

Is installed.
g Menu Bar ESU Kinematics Toolbar
g DLl Joird Toolbar [E:N Generic Animation Tool igi =pace Analyziz Toalba



DMU Space Analysis Toolbar

Whenever the DMU Space Analysis product is installed, the DMU Space Analysis

toolbar can be activated. It contains a number of tools that are useful for DMU
Kinematics Simulator.

J%E‘

£ See Detecting Distances .
[TTTT}

% See Detecting Interferences .

g g E Menu Bar U Kinematics Toolbar

g D Joird Toolbar igi Generic Animation Tool [fvju Space Analyvziz Toolkba



Glossary
C

cable joint A cable type joint between three products (two products are
mobile, the other is a reference). Number of degrees of

freedom is 1 (translation).
cylindrical joint 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.

command An angular or linear command that drives the kinematics
mechanism.
CV joint A constant velocity joint between two products. Number of

degrees of freedom is 4 (comprises two U joints).

D

degrees of freedom The number of possible independent rotation or translation
movements of a joint.

dress up A list of models attached to a set of the kinematics model.
These models have the same motion as the set.

-

fixed product The product that remains stationary when the kinematics
mechanism is in motion.

G

gear joint A gear type joint between three products (two products are
pinions, the other is a reference). Number of degrees of

freedom is 1 (rotation).

J

joint A constraint between geometric entities of two or three
products. There are several types of joint.

joint stop An imposed limit applied to a joint.




K

kinematics mechanism A mechanism comprising several products that are

kinematics product

kinematics simulation

law

planar joint

prismatic joint

PT/CRV joint

PT/SUR joint

rack joint

revolute joint

connected by joints.

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).

L

A numeric or graphic representation of the commands
applied to a kinematics mechanism as a function of time.

P

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).

R

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).




rigid joint

roll/CRYV joint

screw joint

slid/CRYV joint

spherical joint

storyboard

U joint

A rigid 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.

S

A screw/nut type joint between two products relative to an
axis. Number of degrees of freedom is 1 (combined

translation and rotation).

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.

U

A universal joint between two products. Number of degrees of
freedom is 2 (2 rotations).




Index

cable joint »
Clashicon¥ , »
command ¥
CVjoint »
cylindrical joint »

degrees of freedom ¥
detecting
clash between products
distance between products »
displaying
joints »
progress indicator »
Distance icon » , »
DMU Generic Animations toolbar »
DMU Simulation toolbar *
DMU Space Analysis toolbar »
dress up »

Edit Simulation dialog box » ,

fixed product »



gear joint »

joint »
joint stop »

kinematic mechanism »

kinematic product »

kinematic simulation *

Kinematics Simulation dialog box » , » , »

law »

manipulator
for rotating *
for translating »

planar joint ¥
prismatic joint ¥
PT/CRV joint ¥
PT/SUR joint »



rack joint ¥
recording
simulation »
Replay dialog box ¥
Replay icon ¥ | »
replaying
simulation »
revolute joint ¥
rigid joint »
roll/CRYV joint ¥

screw joint »
simulating
using commands *
using laws ¥
slid/CRV joint »
spherical joint »
storyboard

Simulation icon® ,»  »  »

U joint »



V

Version 4 model »
Version 5 document »
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