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Preface

DMU Fitting Simulator is a software dedicated to simulating part motions for assembly and
maintainability issues. 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 Fitting Simulator is a dedicated DMU Navigator Version 5 workbench and is available on both
UNIX and Windows NT environments.

DMU Navigator Version 5 comprises the following main applications:

. Kinematics Simulator
. Fitting Simulator
. Space Analysis

. DMU Optimizer

The above applications are delivered as totally interoperable workbenches. From a user interface
standpoint, switching from one to another is completely transparent and done in a context-sensitive
fashion. In addition, to these workbenches, DMU Navigator is an open solution which offers:

. Support of native CATIA Version 4 and Version 5 data
. Interface with the VRML industry standard for data exchange

. Native OLE (Object Linking and Embedding) compliance. This facilitates the system integration
within the office environment and across the digital enterprise.

DMU Kinematics Simulator

. Offers motion simulation capabilities. Kinematics Simulator can be cooperatively used with other
current or future companion products of the DMU Navigator next generation such as DMU Fitting
Simulator and DMU Space Analysis.

DMU Fitting Simulator

. Allows the user to define and simulate assembly and disassembly procedures thereby validating
product assembly and maintenance at the design stage. Fitting Simulator can be cooperatively
used with other current or future companion products of the DMU Navigator next generation such
as Kinematics Simulator and Space Analysis.

DMU Space Analysis

. Offers advanced interference analysis, sectioning and measurement capabilities. Space Analysis
can be cooperatively used with other current or future companion products of the DMU Navigator
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next generation such as DMU Kinematics Simulator and Fitting Simulator.

DMU Optimizer

. Improves user's productivity by computing an optimized representation of data for mockup verification in the
context of the immersive and collaborative design review environment of the full digital mockup.

DMU Optimizer is a dedicated DMU Navigator workbench and is available on both UNIX and Windows NT
environments.

Using This Guide
More Information
Conventions
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Using This Guide

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

To get the most out of DMU Fitting Simulator, use the following user guide wizard. It will help you
better locate information relevant to you as well as to the way you work.

User Guide Wizard

Go to:
The Getting Started tutorial. Once you have finished, you should move
I am a first time user on to the user task section of this guide. This steps you through basic
procedures.

Your DMU Fitting Simulator Version 5 session and start reviewing your
own documents. If you need some help in understanding tools and
commands, use the on-line help. You can also take a look at the Basic
Task Section and Advanced Task Section of this guide to locate
information with which you are not already familiar.
Inserting Sample You will use the samples contained in C:/Program Files/Dassault
Documents Systemes/B010doc/online/fitug/samples folder or in C:/Program
Files/Dassault Systemes/B010doc/online/cfyug/samples

I have used DMU Fitting
Simulator before

Sample documents (installed along with the online help library) are
provided in many (but not all) cases, to support the topic scenario
explaining how a specific command works.

The sample documents are installed in user guide-specific sample
folders. In the online documentation filetree, there is one samples
folder for each users guide. For more information on where sample
documents are installed by default, see Accessing Sample Documents in

the Infrastructure User's Guide.
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Where to Find More Information

Prior to reading this book, we recommend that you read the DMU Infrastructure User's Guide.
You may also like to read the following complementary product guides, for which the appropriate license is required.

. DMU Navigator User's Guide

. DMU Kinematics Simulator User's Guide
. DMU Space Analysis User's Guide

. DMU Optimizer User's Guide

. Conventions
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Conventions

Certain conventions are used in CATIA, ENOVIA & DELMIA documentation to help you recognize and
understand important concepts and specifications. The following text conventions may be used:

#+ The titles of CATIA documents appear in this manner throughout the text.

#+ File -> New identifies the commands to be used.

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

Use this
mouse button, whenever you read

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)

Drag
Move

a Right-click (to select contextual menu)

Graphic conventions are denoted as follows:

indicates the estimated time to accomplish a task.

o2
f'%) indi K
W indicates a target of a task.
= indicates the prerequisites.
i indicates the scenario of a task.
{-I;I} indicates tips
.ﬁl - - -
I indicates a warning.
f indicates information.
o

indicates basic concepts.
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P1
P2

P3

indicates methodological information.

indicates reference information.

indicates information regarding settings, customization, etc.

indicates the end of a task.

indicates functionalities that are new or enhanced with this Release.
Enhancements can also be identified by a blue-colored background in the left-hand
margin or on the text itself.

indicates functionalities that are P1-specific.

indicates functionalities that are P2-specific.

indicates functionalities that are P3-specific.

allows you to switch back the full-window viewing mode.

These icons in the table of contents correspond to the entries or mode.

@ "Site Map".

A
a

&
L)

F.
[ %

1] e

"User Tasks" or the "Advanced Tasks".

"Split View" mode.

"What's New".

"Preface".

"Getting Started”.

"Basic Tasks".

"Workbench Description™.

"Customizing".

"Reference".

"Methodology".
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@ "Glossary".
"Index".
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What's New?

New Functionalities

Reuse a shot
While creating or editing a track, users may now select a portion (shot) from an existing track
and use that shot within the new or modified track.

How to do a Safe Save into ENOVIA LCA from CATIA V5
The objective of Safe Save is to prevent the user from building / editing data in CATIA V5 that
cannot be saved in ENOVIA LCA. Therefore, in interoperability mode, some CATIA V5
commands are grayed out / hidden in the DMU Fitting workbench.

Customizing Settings

Fast Clash Detection settings have moved
They can now be accessed at: Tools-=0Options-=Digital Mockup-=DMU Navigator tab.
The previous settings were on the Digital Manipulation tab.
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Getting Started

DMU Fitting Simulator

Before getting into the detailed instructions for using DMU Fitting Simulator, 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 functions.
The main tasks described in this section are:

v
g

Using Tracks
Using Shuttles

=== These tasks should take about 15 minutes to complete.
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Using Tracks

-1~ Before getting into the detailed instructions for using DMU Fitting Simulator, the following
7 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 functions.

The main tasks described in this section are:

Starting a Session
Recording a Track
Using Automatic Path Finder
Using the Smooth Command
Updating a Track
Replaying a Track
Defining a Swept Volume

=== These tasks should take about 15 minutes to complete.
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Starting a Fitting Simulator Session

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 Fitting Simulator workbench and select your
products.

1. Select Digital Mockup -= DMU Fitting from the Start menu.
The Fitting Simulator workbench is displayed.

Select File-=0Open.
The File Selection dialog box displays:

File Selection EEd |
Look in: 2 samples j El

Bl CAREODY. madel | CHAINE
| CATASMDisk. CATPart | CHAINS
B CATASMLug Mut CATPart 3 cou.Cf
B CATASMRim CAT Part DEMO_
CHAINS A/, CAT Product DEMO_
| CHAIMS A 1.CAT Product DEMO_
i I
File narne: CHAINSAW CAT Product Open
Files of twpe: | Al Files [%.7)] j Cancel

[T Dpen az read-only

[ Show Preview
3. Select the CHAINSAW.CATProduct from the samples folder.

The samples are contained in C:/Program Files/Dassault
Systemes/B08doc/online/fitug/samples folder.

4. Click Open to open the selected files.

The specification tree is displayed showing all the selected products. In our example, the
CHAINSAW.CATProduct has been divided in four main groups of objects.

Note that you can also select model files using insert-= existing component.

In this case, select the desired model files by clicking the first one then shift-clicking the
last one you want.
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I Use the Fit All In icon @‘ to position the model geometry on the screen.

% | CATIA VS - [CHAINSAW CATProduct [ReadOnly) 1

EY 5tat Fle Edt View |nsed  Jook Andyee Window Hep =18 x|
Frocduct]
3 Body (Body 1)
% Engine (Engine 1)
3 Sword (Sword.1)

g

RBEWE ' &

I
-
=

B3 m

|
1

HHERT

NEPSLBEEacR &K

Sedact an chject of a commard |

Clicking off View -= Specifications visible in the menu bar removes the specification tree
and lets you use the entire screen for the product. You can also use the F3 key to toggle
more quickly.

H‘.

e
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Recording a Track

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.

Fl

o This task will show you how to record a track using products

The CHAINSAW.CATProduct document is already open

1. Click the Track icon § from the DMU Simulation toolbar

The Track dialog box along with the DMU recorder and player are displayed:

Nome: | TS %
;@ Object:  [Cam_Gear.1 Edic |
Interpulater:lLinear j Mu:ure:=-:=-l

Mode
) Time | 0s
@ Speed |0.001m_s

@ 0K I W Cancel

C -

« = You can alter the name of the track by entering one in the Name field, or you can accept the default
I ' name provided. You can also set a speed for the movement or input a time by which the movement

should be complete.

. = Ot
Eﬁﬂ!ﬁﬂiﬂiﬂ:%

ey [ns e Mo B MW

You are ready to record your track: select the product to move
In our example, select DEMO_CGE_CHAINSAW_BODY_FILTERCOVER.1 either in the specification

or in the geometry.

The player becomes active and the Manipulation toolbar appears

i
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3. Select the required interpolator. In our example keep the default one (Linear)
Note: you can change the interpolator type at any time during your track recording

Track Kl E3

Marne: | Track.1 Cam_Gear.1 @E |
B object:  [Cam_Gear.1 Edic |

Interpolater: |Linear j Mnre:=-:=-_]
|

Mode ——— Cnmsnsite siline \

o Speed 0.001m_s

@ oK J Iuﬂlﬁiaru:elj

.

4. Move the 3D compass and click Record at each time position of your choice.
If you double-click Record, the automatic insert mode is activated.

Note: You can also use the Insert Key instead of clicking Record.

You can modify or delete a position (referred to a shot) at any time, for this select the required

. b .
shot in the geometry (use the Step Backward shot ij or Step Forward /*la-“ buttons in the Player
to jump to a shot, make sure the Player unit is shot and the sampling step in the Player

Parameters dialog box is set to 1), then perform the deletion (use the Delete key or the Delete
+

icon ﬂ%ﬁﬂig) or modification. The track is automatically updated.

Alternatively, you can use the Reorder Shots command, ;=% which calls up the Reorder Shots
BER:
dialog box.

. To move a shot up one place in the list, select the shot, and press the Up button.
. To move a shot down one place in the list, select the shot, and press the Down button.

. To insert a selected shot after next clicked shot, select the shot, click on the shot you wish it to
follow and push the After button.

Note: when editing a track, you can multi-select shots to be deleted (Select + CRTL key or Select
+SHIFT key

For more detailed information, please read Track Editor and Recorder and Player sections
This is an example of what you can get:
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The track is created and identified in the specification tree (under Tracks item and within the
product too)

-y
£ Body [Body. 1)
8y DEMO_CGE_CHAINSAW _BODY_TAMK_RSIDE [DEMO_CGE_CHAINSAW_BODY _TAME_RSIDE 1)
8y DEMO_CGE_CHAINSAW _BODY_TAMK_LSIDE [DEMO_CGE_CHAINS&W _BODY_TANE_LSIDE.1)
8y DEMO_CGE_CHAINSAW_BODY_STARTINGHOUSE [DEMO_CGE_CHAINSAW_BODY_STARTINGHOUSE 1)
8y DEMO_CGE_CHAINSAW _BODY_STARTHAMDLE (DEMO_CGE_CHAINSAW_BODY_STARTHAMDLE 1)
%y DEMO_CGE_CHAINSAW_BODY_SILENCERSUFPORT [DEMO_CGE_CHAINSAW_BODY_SILENCERSUPPORT.1)
-8y DEMO_CGE_CHAINSAW _BODY_SILEMCER [DEMO_CGE_CHAINSAW _BODY_SILEMCER.1)
8y DEMO_CGE_CHAINSAW _BODY_SAFETYTRIGGER [DEMO_CGE_CHAINSAW BODY_SAFETYTRIGGER.1)
~ 8y DEMO_CGE_CHAINSAW_BODY_PE TROLCAR [DEMO_CGE_CHAINSAW BODY_PETROLCAR 1)
¥y DEMO_CGE_CHAINSAW_BODY_DILCAP [DEMO_CGE_CHAIMSAW BODY_DILCAR.1)
%y DEMO_CGE_CHAINSAW_BODY_HOOK_FR4 [DEMO_CGE_CHAINS&W_BODY_HOOK_FR4.1)
8 DEMO_CGE_CHAINSAW _BODY_GASTRIGGER [DEMO_CGE_CHAINSAW _BODY_GASTRIGGER.1)
8y DEMO_CGE_CHAINSAW _BODY_FILTER (DEMO_CGE_CHAINSAW _BODY_FILTER.1)
— 8y DEMO_CGE_CHAINSAW_BODY_CYLINDERCOVER (DEMO_CGE_CHAINSAW _BODY_CYLINDERCOVER.1)
—#y DEMO_CGE_CHAINSAW _BODY_CRAMKCASE_RSIDE [DEMO_CGE_CHAINSAW _BODY_CRANKCASE_RSIDE.1)
% DEMO_CGE_CHAINSAW_BODY_CRAMKCASE_LSIDE [DEMO_CGE_CHAINSAW_BODY_CRANKCASE_LSIDE.1)
-8} DEMO_CGE_CHAINSAW _BODY_CLUTCHCOVER [DEMO_CGE_CHAINSAW_BODY_CLUTCHCOVER.1)
=8y DEMO_CGE_CHAINSAW_BODY _FILTERCOVER [DEMO_CGE_CHAINSAW BODY FILTERCOVER1]

& Track. [Track.1)
% Engine [Engire 1]
B Sword [Sward 1]
%3 Hande Hande.1)
Applicatons

Tracks

& Triack. 1 [Track 1)

4. Click OK to exit Track command. The modified position is kept
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L1

5.

Click Reset % to go back to the initial position.

Note: you can at any time delete the track if you are not satisfied.

. Right-click Track.1 and select track.1l item to access the track contextual menu and various

operators.

For detailed information, please read About Track Operators.

Track.T [Track.1] object Definitior...
Components b éSﬁ Beverze time
Jair track
Reprezentations b t:\_':llr'l racks
?% Split track
Selection Mode b % _
i rdirror track

@ Update track
[ Break lirk

For more detailed information about this menu items (referred to as track operators), see

About Track Capabilities and About Track Operators.

. Double-click Track.3 if you need to:

. replay your track simulation (use the dedicated Player)

. edit the track (modify a position, delete a position...)

For instance play your track using the Play forward button:
The time is specified in seconds in the Player (corresponds to the current time)
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8. Check the speed and duration of your track simulation and modify it if necessary.
All you need to do is right-clicking Track.1 in the specification tree and selecting Properties item
from the contextual menu displayed.
Then, enter a new speed value, the duration is recalculated.
You can also modify the track name as desired.

Click Ok when done.

Note: the default speed is 0.001m_s (see: Customizing DMU Fitting)

When you modify the speed and/or duration, the default value is automatically overwritten with
the new speed value.

About modifying the speed:

For instance, you might need to reduce the track speed because your object is too heavy (keep in
mind a track comprises of the track itself + the object) , the duration is automatically recalculated
(longer duration) and the speed is updated in Tools-=Options-> DMU Fitting-=Default speed.
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Poperies @K

Current zelection : ITran:k.'I [Track.1] j
Track | Graphic |

M aming

Mame: Track.1

Inztance name: |Tran:k.'|

Time managememt
Speed: |III.EIEI'I m_s DUTEtiDﬂil#EE.?'I 1z
Log management
M® | Operator

Mare... I

W 0K ﬂﬁ.ppl}ll Cloze I

i About customizing speed:

If you modify the speed in the DMU Fitting tab, note that this modification will be taken into account
for the new tracks to be created. For already created track use the Track Properties.

For more detailed information, please refer to Customizing DMU Fitting
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At any time, you can:
. modify the loop mode,

stop at a specific step or go back to the previous step (use step backwards and step forward and
stop buttons)

skip to the starting position or skip to the end (to the very last recorded position)

Please also see: Player

e
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Before starting this scenario, you should be familiar with the path finder command, please

refer to Path finder chapter.

This task will show you how to use the path finder capability on a track simulation.

The CHAINSAW.CATProduct document is already open
Select the track created in the previous task (Track.1) either in the geometry area or in

the specification tree.

Note: you can also click the Path finder icon first and the object afterwards, in this case,
the select dialog box lets you choose the objects

A
Click the Path finder icon %}? from the DMU Check Toolbar.

The Path Finder dialog box is displayed...

Path Finder

— Simulates

@ DEMO_CGE_CHAIMSAW _BODY_FILTE

Yisualization:

Steps:

[ &ngle;
Wector:

i E3

On

[ Ignare collisions

E

b edium

El

15deq

& wectar

:_:il ."D.-_D

N4

[Z

o

w 0K _i - .-'f-.ppl_l,lj ﬂl:ann:elj

Sto

... and lets you select options for: (The Basic mode is set by default)
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Visualization

On (shows the object move and its various positions during calculation. You can stop
the process at any time)

Off (You are not allowed to stop the process and you do not see the progression

Strombo (shows positions based on a specific parameter (every 20 steps)

Steps

Small
Medium

Large

Keep the default settings:
Visualization: on
Steps: Medium

4. Check the Ignore collisions checkbox to get rid of the irrelevant interferences.

Click Apply to confirm your operation.
The progress bar is displayed letting you monitor and, if necessary, interrupt (Stop option) the
calculation.

Path Finder 7| x|

NN Sto
w Ok W@ Soply I - Eann::ell
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> Click Ok.

This is what you obtain:

The path finder is a track operator.

It is identified in the specification tree under a new track (Track.2), Track.l is

The option "ignore collisions" is identified under Parameters (knowledge parameters)
Please see: Managing Operators’ Options As Knowledge Parameters

#ﬂppli:ﬂtinns
Tracks
L'h Track.2 (Track.1)
2 Path Finder
G Track.1 (Track.1)
Farameters

I— ‘lgnore collisions’
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h.

By default, the OK button does not perform the smooth, please select Tools-=>Options-
=>Digital Mockup-=DMU fitting. Check the Automatic Smooth option.

Fath Finder
@[‘ 3 Autornatic smooth

%

You are now ready to get rid of the unnecessary positions detected during path finder
operation.
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This task will show you how to smooth the automatic path finder defined in the

previous task.

Click the Smooth icon from the DMU Check toolbar

Select

Select the required track in the Select dialog box
displayed.
i.e: Track.4

w 0K w Cancel I
T
The Smooth dialog box appears
Smooth K
— Simulates Farameters

@ DEMO_CGE_CHAINS&W BODY_FILTERCC) Translation step ERETRNY

Fotation gain: 1

1] | H

[ Angle: I'I Sdeg
Yectar: S ,.,.I

3

=

:_:=I ."D.__I:I

@ 0K w Cancel

-

Click Ok
This is what you obtain:
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The smooth result ( track operator) is identified in the specification tree under Track.2
The parameters changed are identified too.

A plications
== Tracks
L—é& Track 4 (Track 1]

e~ Path Finder

£ Track.3 [Track.1)

TRERS

=—Farameters

E}f Ignore collizions

—"?'S =mooth

Note: you can edit the parameters double-clicking them to display the Edit parameter

dialog box.
For example, if you double-click Translation step in the specification tree:

Edit Parameter |
|”Tran::k (Track.4]% gnaore coll I "’I

@ 0Ok I ﬂEar‘u:ell

h‘.

‘

Note: You can also display the track properties using the contextual menu.

e
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This task will show you how to update a track. We applied consecutively the following
track operators: path finder and smooth, we need now to update the resulting track.

Right-click the track to be updated in the specification tree, i.e Track.4

Select the Track.4 object-=Update track items from the contextual menu displayed

-—.-!-«ipphmﬁnna
m=Tracks
|
-1
Cenbar Graph
— Fal
s Beframa On
Wi }'i Gl Cife
#—FPa
L £33 Cony ChisE
A Pogie e
o BE
— i am Fashe Soezial
Dielete D=l
Frap=ilies Alt+Erter
Sedaction Sals...
Define Seleclion Set

Fepiessrtalion:

Sadacton Mode

y [
e Spit ack
b rd I aror Srach

The path finder and the smooth computations are automatically launched

The track is updated accordingly




DMU Fitting Simulator Version 5 Release 13 Page 30




DMU Fitting Simulator Version 5 Release 13 Page 31

£l
g

= 1.
™

2.

3.

4.

5.

6.

o

Replaying a Track
This task will show you how to replay a track using the dedicated Player

Double-click the track created (i.e. Track.1l) in the specification tree or click the Track icon

% in the DMU Simulation toolbar

The player is displayed:

J—pj os M M 4 E > MMM S

i
lc'\u’
w:

LLi:
LLL

Click the Parameters icon

The Play Parameters dialog box appears:

Player Parameters E

S ampling Step j

Temporization IE j
.

Modify the time step and the temporization values if necessary.

Use the VCR buttons or the slider to simulate your track.

H.i ' skip to beginning

. 52« step backwards

4

play backwards

%v stop

t‘: play forwards

. ./:!f step forwards
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. m skip to end

P For more information, please refer to Player



DMU Fitting Simulator Version 5 Release 13 Page 33

Defining a Swept Volume

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 Fitting Simulator workbench and select your
products.

Select Track.1 in the specification tree and click the Swept volume icon
The Swept volume dialog box appears:

Swept Yolume F
— Definition
Feplay |Tra|::k.1 [Track.1] j

Froduct]z] to sweeplﬂﬂ! I

o Filter Positions [ Usze level of details
Filkering precizion |I:I.2mm

Reference product I
— Murber of pozitionz
Iritial : (99 Filtered :

Save Preview Cloze

Click Preview.

The computation is in progress
The preview window appears:
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Preview = =]

3. Click Save in the Swept volume dialog box.

The Save As dialog box is displayed

4.
Select cgr file from the drop-down list
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Save Az |
Save i |Esamples | | ﬁl |

SWEPTWOLUME _relatifresult. cor
@ SWEPTWOLUME _relatrveresult.cor
4] SWEPTYOLUME_result.car

El SWEPTWOLUME track_result. car
] TRIGGER.car

] WALVE car

4] [ ]
File name: SwWEPTWOLUME track_result.cor Save

Save az byper |eoar st Cancel

S. Enter a meaningful name and click Save.

Insert the SWEPTVOLUME_ track.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.
#—Alnplic:atinns
=— Tracks

I
i—é& Track.1 (Track.1)

= swept Volume

=—Farameters
—ig LoD mode’

=
— ACCUracy

=) s
— =hape name
— Activated shape

— ‘Default shape’
5 “File path’
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Using Shuttles

-1~ Before getting into the detailed instructions for using DMU Fitting Simulator, the following
7 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 functions.

The main tasks described in this section are:

Starting a Session
Exploding a Product
Defining a Shuttle
Recording a Simulation
Replaying the Simulation

=== These tasks should take about 15 minutes to complete.
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h.

Starting a Fitting Simulator Session

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 Fitting Simulator workbench and select your
products.

1. Select Digital Mockup -= DMU Fitting from the Start menu.
The Fitting Simulator workbench is displayed.

Select File-=0Open.
The File Selection dialog box displays:

File Selection EEd |
Look in: 2 samples j El

Bl CAREODY. madel | CHAINE
| CATASMDisk. CATPart | CHAINS
B CATASMLug Mut CATPart 3 cou.Cf
B CATASMRim CAT Part DEMO_
CHAINS A/, CAT Product DEMO_
| CHAIMS A 1.CAT Product DEMO_
i I
File narne: CHAINSAW CAT Product Open
Files of twpe: | Al Files [%.7)] j Cancel

[T Dpen az read-only

[T Show Preview
3. Select the CHAINSAW.CATProduct from the samples folder.

4. Click Open to open the selected files.
The specification tree is displayed showing all the selected products. In our example, the
CHAINSAW.CATProduct has been divided in four main groups of objects.

Note that you can also select model files using insert-= existing component.
In this case, select the desired model files by clicking the first one then shift-clicking the
last one you want.
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I Use the Fit All In icon @‘ to position the model geometry on the screen.

% | CATIA WS - [CHAINSAW CATProduct [Read0nly] |

B Sttt Fle Edt Yiew |neen  Jook Anayze indw Help =12l =
s lFToduct]

¥ Body (Body.1)

g |

RBEWE &

n
-
x

R3% ® O F

|
1

MHERL

NEESLEEa0R &K

Select an chjgct of & command |

Clicking off View -= Specifications visible in the menu bar removes the specification tree
and lets you use the entire screen for the product. You can also use the F3 key to toggle
more quickly.

H‘.

e
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Exploding a Product

This task illustrates the use of the Explode capability. Exploding the view of an

assembly means separating the components of this assembly to see their relationships.
At any time though, you can check the product structure via the specification tree. The
explode capability allows you to fully understand the product structure in a 3D context.

v
g

CHAINSAW.CATProduct document is opened

1. Select Productl in the specification tree.

2.
The Explode dialog box and the Manipulation toolbar are displayed
Explode
D efirition
Crepthe) &l levels ¥ | Selection: roduct
Type: |30 ¥ |Fixed pru:u:lun::t:| Mo zelechon
Scroll Explode
| K[>
[ ] Generate Sequence
- @ Apply | & Cancel |
Product 1 is the assembly to be exploded. The Depth parameter lets you choose
between a total (All levels) or partial (First level) exploded view.
3. Set All levels if not already set.
4. Set 3D as explode type.

You can now generate a sequence from the exploded view, all you need to do is click
the Generate Sequence checkbox before launching the explode operation.
For more detailed information refer to Generating a Sequence from an Exploded View
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5. Click Apply to perform the operation.

Explode

il E3

— Definition
Drepthe) &l levels x|
Type: |30 =
— Scroll Explode

Selection: |1 product

Fized product| Mo selection

R

[ ] Gererate Sequence

51 (3 5o | @ Cancel
i

The Scroll Explode field gradually displays the progression of the operation. The
application assigns directions and distances. Once complete, the assembly looks like
this:

/

¢
/

The interest of this operation lies in the ability of viewing all components separately.

You can easily move products within the exploded view using the 3D compass.
I
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Information Box |

Y'ou can now move products with the 30 compass
o Show this mezzage next time

@ OK
- —J

6. Click Apply to confirm the operation or click Cancel to restore the initial view.

L

S
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Defining the Shuttle

; Before starting this scenario, you should have loaded your CHAINSAW.CATProduct as described
gﬁ ; in the previous step.
7 A shuttle is a set of products defined explicitly by selecting products individually.
'f Shuttles are persistent and can be stored in the document.
ey This task explains to you how to define the list of products you want to move together.
_._

1. Select a product in the geometry area or in the specification tree.
2. Ctrl-click other products to add them to the initial selection

iy B

55 Dady (ady 1)

—% DEMD_CGE_CHAMSAY BODY TAME_SSIDE [DEMO_CGE_CHAIMSAW EODY TAME_RSIDE]

—%- DEMD_CGE_CHAMS W _BOCY_TaME_LSIDE [DEMO_CGE_CHalMSA BODY_TaME_LSIDE1]

— I DEMN_DRE_CHAMSAW _RNDY_STARTINGHOLSE MEMD_CRE_CHAINSAMW BODY_STARTIMGHOUSE 1)
-% DEMD_DGE_CHARISAW EOCY_STARTHAWDLE [MEMO_CGE_CHAINSAW BODY_STARTHANDLE 1)

-% DEMD_CGEE_CHAMSSY BODY_SILENCESSUPRORT (DEMO_DEE_CHAINSS S BO0DY_SILEMCERSUPPORTA)
— M DEMD_CGE_CHARISSW BODY SILEMCER [DEMO_CGE_CHAINSAM BODY SILENCER 1)

i, DEMD_CGE_CHAMSEW BOCY _SAFETYTRIGEER [DEMO_CGE_CHAIMSAW PO _SAFETYTRIGEER.1]
—% DEMO DGE ChAaMSEw BODY FETHOLCAF IDEMO DOGE CHAMSSw BODY FETHOLCSF.T)

—% DEMDO DGE CHAMSEY BODY CQILCAP IDEMO OGE CHAIMSEW BOLy_ U LCAP 1]

—% DEMO CGE CHAMSEY BOCY HOOE FR4IDEMO CGE CHAIMNSSW BOOY HOOE FR4.7)

-% DEMD_CEE_CHAMSSY BODY_GASTRIGGHER IDEMD_DGEE_CHAMSSY_EODY_GASTRIGGER.1)

—% DEMD_DGE_CHAMS A _EOCY_FILTER IDEMO_CGE_CHAIMSAW BODT_FILTERT]

T ek CGE_CHASSEW BODY CrLIKDERCOVER [DEMO_CGE_CHAMSSW BODY_CrUNDERCOVER 1)
T o0 CGE_CHAMSSW BODY CRAMKCASE RSIDE [DEM0_CGE_CHAMNSAW EODY CRAMECASE_RSIDE 1]
T DERA0_CEF_CHAMSAW BODY_CRAMKCASE_LSIDE [DEMO_CRE_CHAINSAW BODY_CRANKCASE_LSIDE 1)
T DEMD_CGE_CHAMSSW BODY CLUTCHCOVER [DEMO_CGE_CHAINS&W BODY CLUTCHOOVER.T|

iy DEMO_OGE_CHAMS&W BOCY FILTERCOVER |Dﬁ‘lI:I_I:GE_I:h'.IJ.'H':'-A‘-'.-'_HI:II:I‘r'_FILTEHEI:I'-.'EH.I]

=55 Eqgine [Ergine.?] ﬁ: P f!
85 Swoed (Sword 1] « P
g Handke (Hardle 1)

A pplicatiors

3. %
Select Insert-=Shuttle... from the menu bar or click the Shuttle = to create a shuttle:
The Edit Shuttle dialog box and the Preview window appear.
The 3D compass automatically positions according to the to-be-created shuttle axis. See below:
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Edit Shuttle

M ame:

b ove:

— Drefinition

Selection:

Version 5 Release 13

W alidation

IS hittle. 1

? oroducts

Reference:| Mo reference

@ Shuttle
) fwiz

L] Angle: |'I Bdeg

Wectar: IE TEETE j
:H}FDLD

¥

W 0K I iEanceIl
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You can define a maximum angle of rotation for the shuttle around the absolute axis you select.
It means the shuttle motion is defined and validated with respect to the angle value defined.
The Preview window shows selected products.

4. (Optional)

Enter a meaningful name for the shuttle you want to create.
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N |

5. Click OK to create the shuttle.
The shuttle is identified in the specification tree.

L—.-'-‘-.Fplin:atinns
== "5 huttle
R Shutte.T

Shuttles created in this manner are persistent and can be stored in the document. They are
listed as separate entity in the specification tree and can be selected at any time and modified.

“‘I
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Recording a Simulation

Before starting this scenario, you should have created a "Shuttle" as described in the previous

gﬁ steps.
ey This task explains how to quickly define the motion of a "Shuttle” and to record it in a
Ly simulation object.

1. Select Shuttle.1 in the specification tree.

‘rociuct]
#5 Body (Body.1)
{? Engine (Engine.1)
9 sword (Sword.1)
9 Handle (Handle 1)

'-'_.-":"-.{J[II”I:EL’[iDFIS
=—Shuttle

l—ﬁm Shuttle.1

2.
Select Insert->Simulation 2", ..
The 3D compass automatically positions according to the shuttle axis.

The Edit Simulation dialog box and the Preview window appear.
You are ready to record a simulation.
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Edit Simulation K E3 |

I

M| [ [0 [ | [ 9]
iln.nn | B2

[ ] Animate viewpoaint

Insert | Modify | Delste | Skip_|

[ Autornatic inzert

Interference ———————— Diztance
’[fo F ’[fo Fl

Edit analysziz l E dit zimulation objects l

Edit zensars l

w 0K I llEann:eIl

You can now record a simulation with an animated viewpoint. For this, activate the Animate
viewpoint option. For more details, please refer to Animating a Viewpoint .

The first shot: shuttle in the origin position is already recorded in the simulation.

3. Select the manipulator to move the shuttle as desired.

4. Drag the cursor to the desired shuttle location.
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5. Click Insert to save and insert in the "Simulation” the shuttle in the new position.

6. Insert another location in the same manner:

¥ You can select and drag all the components of the manipulator (axis, plane, arc, point) to
I move in different ways.

7. You can do several manipulations before inserting a new position in the "Simulation".

8. Click OK to end the Simulation creation.
The simulation is identified in the specification tree.
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fﬁ Product]

T_!Eja} Biody [Eody.1]
#—Eﬂ Engine [Engine. 1)
#—‘?ﬂ Sword [Sword. 1)
%% Handle [Handle.1)
Ip-.-'-‘-.lnplicatinns
Shuttle
wEh Shuttle.
== Simulation

==5E Simulation.

B Shuttle. 5

o

S
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Simulating a Replay

Before starting this scenario, you should have created a "Simulation" with a shuttle at

= different locations as shown in the previous step. The CHAINSAW.CATProduct document is
already opened.

ol This task explains how to run a shuttle motion recorded in a "Simulation" using the
N Simulation command.

i 1. Double-click your "Simulation" in the specification tree (Simulation.1)

fﬁ Froductl

T_*.Z-?g Body [Body.1]
,i.-‘-'%} Engine [Engine.1]
i—ﬁﬁ Sword [Sward. 1)
%5 Handie [Handie. 1)
l-.-i‘-.lnplic:atinns
Shutte
oy Shuttle.

==Simulation

|
=38 Simulation 1

The Edit Simulation dialog box and the Preview window appear.
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Edit Simulation 7] %] |

f amE:ISiI'I'ILJhﬂtiDrﬂ—

W [« [ [0 i[> M ]

EID'DD | 7

[ ] Arimate viewpaint

|:\l§13&rt I b odify I Delete I Skip I

[ Automatic insert

Interference —————— — Digtance
’[fo = o 7
Edit analyziz I Edit simulation objects I
Edit senzars |

s Cancel

If you checked the Animate viewpoint option in the simulation recording, you can now

{ animate viewpoints while recording a simulation. They are taken into account. For more
details, please refer to Animating a Viewpoint.

¥ You also can select a "Simulation™ graphically by clicking on the tracks.

I

2. Modify the interpolation value as desired. For example: 0.04

r
[<linptp

G [f° [ mm—"]

= =

r

h—— 1

Ir
3. Click the Play Forward button.
The recorded motion is replayed.

h A sl
D |||:|_|:||:| « I{1 [Flap Fl;nrward!vl

4
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Y At any time, you can go back to the starting shot. Use the VCR buttons as desired:
I . Play Forward (step by step)

. Go to Maximum Time position
. Pause

. Go to Zero Time position

. Backward (step by step)

. Play Back.
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Basic Tasks

The table below lists the information you will find in the Basic User Tasks section.

Setting Up Your DMU Fitting Simulator Session
Shuttle
Mono-Shuttle Fitting Simulation
Target and Snap Capabilities

Tracks

Sequences

Generating Animations
Exploding
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Setting Up Your Fitting Simulator Session

empty document opens.
o Define a Shuttle: 3 methods are available to create shuttles:

E Enter the Workbench: select Digital Mockup -=> DMU Fitting from the Start menu. An

S . Clicking the Shuttle icon first and select the objects afterwards.
. Selecting the objects first and activating the shuttle command after.

. Right-clicking Shuttle in the specification tree. The contextual menu is displayed.
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Entering the Fitting Simulator Workbench

ol This task shows you how to enter the DMU Fitting workbench and open a new document.
_.‘._
|

-+ 1. Select Digital Mockup -= DMU Fitting from the Start menu.
The Fitting Simulator workbench is loaded and an empty document opens:

[ Fie Edt View [medl Took Anabze ‘Window Help = | & =]

s »
Applications

._
=

4

% o h @& W

=
El

117
=l

il &)

I

IR & L& fw B L2 50 E P S

Salact 2n chject o a command [

[

The Fitting Simulator workbench comprises:
. A Specification tree and a geometry area

. Specific Toolbars

. A number of contextual commands available both in the specification tree and the
geometry area.

2. You are now ready to open models and products either using the Insert -> Existing
Component... command or the Open->File... command.

Clicking off View -= Specifications Visible in the menu bar removes the specification tree
and lets you use the entire screen for the geometry. You can also use the F3 key.

h'

f Note that more toolbars may appear next to the Standard toolbar when you create a document.
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s 'a-:'j
_l'h'l‘_q
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Defining a Shuttle

IrT A shuttle is a set of products defined explicitly by selecting products individually.
Shuttles are persistent and can be stored in the document

il

Open the TANK_WITHOUT_SHUTTLE.CATProduct document.

oy This task explains how to define a shuttle. You will move this group of objects afterwards
) using a manipulator. For more details, please refer to Moving the Shuttle.
i 1. Select the required product in the geometry area as shown below:

2. Click the Shuttle icon % }

The Edit Shuttle dialog box and the Preview window appear:
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Edit Shuttle K

— Defirution —Yalidation

Mame: EMMEI [ ngle: [15deg
Selection: Wector: IE T j

Reference:| Mo reference

:_} ."D.-.D

Move: @ shuttle u—i:,—J
() Axis

@ 0K l 'ﬁEancell

The manipulation toolbar is also displayed:

I BA’eS s 8% 8 %

The shuttle graphic representation is displayed. It corresponds to the to-be-created
shuttle axis.

T

You can specify a maximum rotation angle around the absolute axis for the shuttle. It

can be very useful to avoid liquids to spill out from specific assemblies such as a gas
tank for instance.

It means the shuttle motion is defined and validated with respect to the angle value
defined.

Vector Angle

3. Check the Angle value option

The value fields are no longer grayed out
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4.
Enter 45deg as angle value and select Y vector

Note: Z vector is the horizontal axis therefore in our example we need to select Y vector
which is the vertical axis to avoid spilling liquids

The Preview window shows selected products.

Preview !EI

—

(optional)
Select products in the specification tree or in the geometry area to remove them from
the shuttle.

(Optional)
Enter a meaningful name for the shuttle you want to create.
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E dit Shuttle
— Definition —Walidation
M ame:; TAME_SHUTTLE] 4 Angle: [45deg

S election:

Feference:| Mo reference

Wectar: qu wechar j
:_}IDLD

Move: @ Shutle s—ﬁ:,—J
) Axis

@ Ok ¥ Canicel
o R | |

7. Click OK to end the shuttle creation.
The shuttle is identified in the specification tree and in the geometry area.

|- rociuct]

£ Body (Body.1)
; %} Engine (Engine.1)
; %} Sword (mword.1)
#% Handle (Handle 1)
L—A{jplicatiuns
== Shuttle

L%, tank_sHuTTLe

%

.f' Shuttles created in this manner are persistent and can be stored in the document. They
are listed as a separate entity in the specification tree and can be selected at any time
and modified. See Editing a Shuttle.

. If you need to deactivate the automatic display setting of the Preview window, uncheck

' the Manipulating objects option in the DMU Navigator tab via the Tools-=Options

command... For more details, please refer to Customizing DMU Navigator Settings in the
DMU Navigator User's Guide.



DMU Fitting Simulator Version 5 Release 13 Page 61

S

=

Shuttle

About Shuttles: gives background information about shuttles

Edit the Shuttle: in the specification tree, double-click the shuttle you defined to modify it or, right-click the

shuttle and select Shuttle.1 object-=Definition from the contextual menu. Edit the fields required in the
Edit shuttle dialog box and click Ok.

More About Manipulation Toolbar: gives background information about manipulation tools

Snap objects: Create a shuttle to be snapped onto an object and click the Snap icon. Customize Snapping

settings if necessary (Tools-=0Options-=>DMU Fitting-=DMU Manipulation. Record your simulation with
automatic Insert option.
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About Shuttles

7. A shuttle is a set of products defined explicitly by selecting products individually.
Shuttles are persistent and can be stored in your document.

R
e

Shuttles are identified by name in the specification tree and by a symbol in the
geometry area.

Shuttle creation:
4 methods are now available to create shuttles:

. Selecting Insert-=Shuttle...

i

. Clicking the Shuttle icon first and select the objects afterwards.
. Selecting the objects first and activating the command after.

. Right-clicking Shuttle in the specification tree. The contextual menu displays the New
Shuttle creation option. This is valid only if there is at least one shuttle defined

Shuttles created in this manner are persistent and can be stored in the document. They are
listed as separate entities in the specification tree and can be selected at any time and
modified.

About defining angular validation for shuttles:

You can specify a maximum rotation angle around the absolute axis for the shuttle. It can be
very useful to avoid liquids to spill from specific assemblies such as a gas tank for instance.

It means the shuttle motion is defined and validated with respect to the angle value defined.

—alidation
L] Aingle: |'I Bdeg
Wectar: IE R j

:_:=I ."D.__I:I

¥
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Vector Angle

You can define angular validation on products see definition above
For this:

. Right-click the product in the specification tree

. Select Properties item from the contextual menu displayed

. Click Mu:nre...l

. Select the Validation tab

. Check the Angle option. Now, enter the appropriate value and select the vector of your
choice

. Click Ok to confirm your operation
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Froperhes HE
Cument selechon : I w1 _j
ehic | Pk | Mechaics | Vadaion |
[ Argle: [15dea
Vector |;' vz baf ;I
L
b4

- w 0K ] ﬂ'.ﬂml}'] Cloze J

F What are you moving?

By default, the Shuttle option is set, which means that when you move a shuttle the axis and
geometry move together. If you choose to set the Axis option instead, only the shuttle axis
moves. Please refer to Moving the Shuttle
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Shuttle axis behavior:
You created a shuttle clicking the icon first ( action->object)

. the shuttle is empty, the shuttle axis is at the absolute origin (document).

. you add an object to this shuttle, by default the shuttle axis moves to the bounding box
center of this object.

You created a shuttle selecting objects first (either in the geometry area or in the specification
tree) (object-=action)

. the shuttle comprises one or more objects, the shuttle axis is positioned at the bounding
box center of the objects selected.

. you add an object to this shuttle, the shuttle axis does not move.

Snapping Shuttle on Geometry:

Use the Ctrl key and the 3D compass manipulation handle to drag the shuttle onto the
required object. Then, release the mouse button to drop both the shuttle and compass onto
the object.

You can use at any time the Manipulation toolbar. For more details, please refer to
Manipulation Toolbar. and More about Manipulation toolbar.

L
e



DMU Fitting Simulator Version 5 Release 13 Page 66

More About Manipulation Toolbar

;
EM s 28 & 3

Shuttle-based manipulation toolbar

J*‘a;’ﬁ)_.*’ﬁ%%‘@

Track-based manipulation toolbar

DMU Fitting Simulator lets you validate the dismounting of assemblies by moving objects and
generating simulations. Therefore, this capacity to manipulate 3D objects with a 2D mouse
comes to the fore.

Thus, DMU Fitting Simulator provides powerful tools available from the manipulation toolbar
displayed every time you are working in edit shuttle mode, Explode, Track and Simulation
commands (if based on one or various shuttle(s).)

Let's detail it more carefully

Preview: click this icon to view the selected and manipulated objects in a dedicated window

Reframe: Fits manipulated objects into the space available in the preview window

Target:
@* In some cases, you need to reposition the shuttle on the geometry (namely on the symmetry
axis, on rotation centers...) . When you do not work in design mode, you do not have the
original geometry. various options are available

. use Target in one shot
. use Target in two shots

. use CRTL key + 3D Compass

Please refer to Moving the Shuttle, Using Target Capability, and About Shuttles

Editor: lets you edit 3D Compass position (displays the Compass manipulation dialog box)
See Moving the Shuttle

P , . .
<7 Invert: inverts the 3D compass orientation and the shuttle attached

-’-j@ Reset: swaps to the initial shuttle position
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Snap: lets you define the snapping axis, to snap the shuttle onto an object in approach phase
g‘” (in simulation)

Please refer to Snapping objects and Customizing DMU Manipulators

Attach/Detach: lets you move the 3D compass independently from the shuttle.

@) @
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Editing a Shuttle

T A shuttle is a set of products defined explicitly by selecting products individually. Shuttles are persistent and
can be stored in the document.
S This task shows how to edit a shuttle. This procedure can be performed either before the shuttle creation or
_..._
L) after.

Open the CHAINSAW.CATProduct document, then select Digital Mockup -= DMU Fitting from the Start
- menu.
You defined at least one shuttle. For more details please refer to Defining a Shuttle.

1. In the specification tree, double-click the shuttle you defined to modify it or, right-click the shuttle and

-H- select Shuttle.1 object-=Definition from the contextual menu.
Shuttle. 1 object
Components . Elil Mew Shuttle
Representations . I& Select Cantent
Selection Mode 3

The Edit Shuttle dialog box appears and displays the contents of the shuttle you selected. Objects included
in the shuttle are highlighted in the specification tree and in the geometry area.

Product

Edit 5huttle HE

£y Body (Body.1)

? Engine (Engine.1)
E:“!J Sword (Sword. 1)

— Definition

M arme:
S elechon:

|S huttle.

? nroducts

Reference:| Mo reference

W alidation
L] &ngle: |'I Bdeg

IE wechar j

YWectar;

o S :_}IDLD
*—f Handle(Handlie ] Moo= @ shutte ?
a—,&\lpplica’rieﬂs L .

Shuttle w 0K i W Cancel i
W Shuttle e
Modify shuttle contents as desired. For this:
(optional)
Select objects in the specification tree or in the geometry area to remove them or select new ones to be
added.
(optional)

Rename the shuttle. For instance, enter Shuttle.1a in the Name field.
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Edit Shuttle
— Definition Y alidation
M ame: |5hutt|e.1a L] Angle: |1 Adeg
Selection; gl e Wector Iz T j
Reference:| Mo reference Ly
Move: @ Shue ﬁ:
() Az :

w Cancel I

—

Your operation is automatically taken into account. The selection field from the Edit dialog box is

I automatically updated as well as the Preview window. The new selection is highlighted in the specification
tree and in the geometry area.
5. Click OK to confirm your operation.
. By default, the Shuttle option is set, which means that when you move a shuttle the axis and geometry
I move together. If you choose to set the Axis option instead, only the shuttle axis moves. Please refer to
Moving the Shuttle
f You can use at any time the Manipulation toolbar. For more details, please refer to Manipulation Toolbar.
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Snapping Objects in Approach Phase

This scenario aims at showing you how a snapping position can be useful in a mounting

I operation.
' We are going to focus here on the nuts.
The nut initial position is interesting and useful this is why we are going to create a shuttle
on this object
ol This task shows how to reposition with precision objects on the geometry using the snap
o capability.
g: ' Open the SNAPPING.CATProduct document.
=~ 1. Use the View-=Zoom In command and drag (left mouse button) to zoom in progressively
1"y until you are satisfied.

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

%

w0 Lug Mut (Lug Mut.2

S0 Lug Mut (Lug Mut.3
S0 Lug Mut (Lug Mut.d
i

Applications

Click the Shuttle icon % from the DMU Simulation toolbar.

4. Make sure you work with the privileged plane VW.

Point to the compass and right-click to display the contextual menu. Select the command
Make VW the Privileged Plane.
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T —

Lock Privileged Plane Onentation Parallel to Scresn

Make UV the Privileged Plane

Il gt o b e Flare

Click the Snap icon from the Manipulation toolbar.

A red axis system appears on the shuttle. The current shuttle axis position is recorded.

6. Click Ok to end the shuttle creation.

Now you might need to customize the snapping settings

7. Use Tools-=0Options-=DMU Fitting-=DMU Manipulation to customize snapping
settings
Set values for the:

. Position: 6mm (keep the default value)

. Orientation: 200mm (20mm is the default value)
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Shap Senzitiviy
8 Fosition IEmm
Drientatinr‘gnnmm

Click Ok to take your modifications into account

Drag and drop the Simulation icon on shuttle.1 in the specification tree, please refer to
Dragging and Dropping Icons Onto Objects in the Infrastructure User's Guide

10. Move the shuttle as shown below:

11. Set the Automatic insert option in the Edit Simulation dialog box.

[hzert l Mu:n:lifg l Delete l SkiE l
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The nut is snapped as shown below

@ Use the smooth command i to get rid of the unnecessary positions.

@:
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Mono-Shuttle Fitting Simulation

Record a Simulation: click the Simulation icon or select Insert-=Simulation... from the

menu bar. Move the shuttle as often as necessary, clicking Insert to record shots then
press OK to confirm your operation.

Record a Simulation Automatically: click the Simulation icon or select Insert-

=Simulation... from the menu bar then set the auto insert option in the Edit Simulation
dialog box. Click the Auto Insert icon from the Manipulation toolbar and choose the
required settings. When done click OK and start recording your simulation.

Using the Smooth Command: select the simulation in the specification tree and click the

smooth icon. Click Ok.

Animate a Viewpoint: replay your simulation now with the Animate viewpoint option set.
The simulation is replayed with the viewpoint changes recorded in the simulation.
Generate a Replay: select Tools-=Simulation-=Generate Replay Select the track or
the simulation you want to generate a replay from. Click OK to create a replay object.

Generate an Animation File: provides information on how to generate an AVI file with the

standard tools
Replay a Simulation: Select Tools-=Simulation-=Replay or double-click the Replay in

the specification tree. Replay the recorded simulation using the VCR buttons.
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Recording a Simulation

This task shows how to record a Simulation, in other words a scenario on mono-shuttle fitting simulation.
Open the RECORD_SIMULATION.CATProduct document.
1. Select Insert-=Simulation... from the menu bar.

The Select dialog box is displayed and lets you select the shuttle you want to use in your Simulation.
The Edit Simulation dialog box and Preview window appear.

Select [ [O] <]

ou cat zelect your zimulation objects

Shuttle.

- & Cancel I

Note that you can also choose to select the shuttle first, and the simulation icon afterwards. In this case, the

I select dialog box is not displayed.
2. Click the Insert switch and record the starting shot.
f' Note that you can change the automatic display setting of the Preview window via the Tools->Options
command...

. Insert means that you record and insert shots inside the scenario.
The initial location of the shuttle is automatically recorded as a starting shot.
If you need to reposition the shuttle, please delete the first position or modify it.
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e Simlation ————————_E3|
|NamEil5imulatiDn.1 |
I
MO« [0 [ ]| |

ilu.nn [ ¥

[] Animate viewpoint

Esert ] b odify ] Delete l Skip I

L] Autarmatic inzert

— Interferenice ————— — Distance
Off B | T =
Edit analvziz I Edit simulation objects I
Edit zenzors l

w8 Cancel I

For more detailed information about the sensors, please refer to DMU Kinematics Simulator User's Guide, Using

f Sensors
Edit sensors ]
3. Move the shuttle to the desired location via the manipulator.
- Click the Insert switch and record the desired shot.
" Move the shuttle as often as necessary, clicking Insert to record shots.
.f You can activate the automatic insert at any time. For more detailed information, please refer to Recording a

Simulation Automatically

Select the appropriate interpolation, for instance 0.04. You can modify or choose the automatic insert at any
time.

7. Click OK to confirm your operation.
The Simulation is identified in the specification tree.
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1
==Applications
=huttle

B Shuttle. T

B Shuttle.?
=—5Simulation

I
i-—{gﬁ simulation.

At any time, you can press the Edit Analysis button from the Edit Simulation dialog box:
It is empty because you have not defined interferences.

Edit Analyzis in Simulation EE3
Nu:|| Name|
Browze... I Add... I Flem-:uvel
@ 0K
.

f The Edit Simulation objects button lets you add simulation objects such as cameras...
) You recorded a simulation based on shuttles. Here, you selected the shuttle.2. Keep in mind that editing shuttles
L impacts the simulation.

F |
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Recording a Simulation Automatically

This task shows you how to record a Simulation automatically using the automatic insert
functionality, the automatic clash detection in Mouse moving mode ( possibility to record distance
and angle steps)

Wl
W

You can manipulate the shuttle with the mouse or the space ball/space mouse

Open the TANK_SHUTTLE.CATProduct document.
- Make sure the settings are correct:
For more information, please see Customizing DMU Manipulators

1. Select Tools-=Options ... from the menu bar

The Options dialog box appears.
. Click the DMU Fitting item

. Click the DMU Manipulation tab

In the Automatic Insert Configuration field, check the "While mouse moving" option

In the Manipulation Mode for Shuttle simulation, check the "Stop on collision” mode as well as the
"Automatic insert" option
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Dk L Fitting | Lk Ll M anipulation
Clazh Feedback
ﬂ[E]E [ ] Clazh Beep

Automatic [nzert Configuration
b

LL L]

() On mouse release

@ “while mouse moving

Driztatce 11 Ormm
Angle  [Fdeg

k anipulation bode for Shuttle Simolation —
-ﬁ}m i) Mo clazh detection
i_1 Clazh detection on

") Stap on callizion

o PAutomatic inzert

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

Snap Senzitivity
8 Pozition [0
Qrientation]2Omm

4. Click Ok to confirm your operation. Your new settings are taken into account.

5. Double-click the Shuttle.1 (defined on the tank) in the specification tree:

. the angle option is set to 45 deg

. close the edit shuttle dialog box

The shuttle motion is defined with respect to the rotation angle defined

Edit Shuttle

— Drefinition

Yalidation
M arne: |Shuttle.1 4 Angle: |45u:|eg
Selection: WVector:
Reference:] Mo refersnce
Move: @ Shuttle
(2 Ay
- @ 0k l o Eann::ell
.
6. Select Shuttle.1 in the specification tree.

Select Insert-=Simulation

Page 79
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The Automatic insert option is checked in the simulation dialog box and the Stop on collision mode is

activated

)

8. start recording your simulation using the mouse left-button.

9. Move the shuttle as often as necessary, the shots are recorded automatically

10. The simulation stops when the shuttle is in collision, the product is highlighted. This position is not

recorded, the stop on collision lets you validate the simulation.

This is what you obtain:



DMU Fitting Simulator Version 5 Release 13 Page 81

Edit Simulation |

M ame:lSiFﬂUhﬂtinﬂ—

- J|
SEALILEC AL
GJ* B =

[ ] Animate viewpaint

|nzert I b adify l Delete I Skip I

o Automatic inzert

Interference ——————— Distance —————————
’[fo = ’[fo =l

Edit analyziz I E dit zimulation objects l

Edit sensors l

w Cancel I

The recording precision depends on the manipulation speed. It means the precision is approximate as
I the recording limit is based on the upper distance selected.
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Using the Smooth Command

i This task shows how to smooth positions in a simulation. You recorded a simulation using the space ball and automatic insert capability. You used
T the automatic clash detection. The smooth command lets you obtain a path without collisions as it removes the useless positions.

Open the SMOOTH.CATProduct document.

i

1. In the specification tree, select Simulation.1.

P oduct

?@g Body (Body.1)
@é’} Engine [Engine. 1]
@@ Sword [Sword 1]
2 Handle (Hande 1]
Applications
Shuttle
Sirnulation

-:‘éj Sl atior. 1

[

Click the Smooth icon =

The Smooth dialog box is displayed
Enter 10 mm in the Translation step field.
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Smooth

@ Shuttle.1

— Simulates —— Parameters
Tranzlation step:[1 Omm

Version 5 Release 13

Rotation gain: |1 E
I3 Angle: 43deg
Yector: IE e j

:_} 'I-D'.-D

¥

@ 0K & Cancel I

3. Click OK.

This is what you obtain:

4. Now close your SMOOTH.CATProduct without saving the modifications.

Open the SMOOTH_TRACK.CATProduct document (a track is defined)
5. Select Track.1 either in the specification tree or in the geometry area
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roduct]

T‘Q} Body (Body.1)
r% Engine (Engine.1)
?-Q} Sword (Sword 1)
19-*%.;, Handle (Handle 1)
i-f-‘-lxpplil::atil:lns

=huttle

Simulation
l-" Simulation.d

2= Shuttle.1

Tv'Sequenn::es
== [racks

6.
Click the Smooth icon . The Smooth dialog box appears. Keep the parameters values and click Ok
Smooth E
— Sirmulates —— Parameters

@ Shutled | Translation step: R
Ruotation gairn: 4

Angle: 45deg

Wechar: Iz EN— j

:_:u" 'I'D'.::'

¥

. @ 0K I IIﬂ[ﬁar‘u:ell
-
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The track is smoothed #;ﬂi.ppllcatlnns

=huttle

Simulaticln

:-— l=S|rﬂula‘m:m1
=huitle

TfSequenl:es
=-Tran::k5

:--J% Track.1 (Track.1)

%"L“g smooth
R

Now you are going to play your smoothed track:

7. H kM
Click the Play a Simulation icon BEE and select Track.1 in the specification tree

The Player is active. New parameters are available to replay your track with respect to:
. time (in seconds),

. shot parameter or,

. path finder or smooth specifications if previously defined (this is the case in our example)

Player B
J—rj—|ns v|m H 4 B » M M

|Shn:|t |

To avoid interpolation consistency problems, (fixed by the auto controlled step option in the previous releases), you can now replay your smoothed
track using the pathfinder parameter in the player drop-down list:

. selecting pathfinder parameter in the drop-down list swaps to the right interpolation (spatial-based interpolation, smooth specification)

| — [ [FathFinder >[4 W« m > M MM Y

Of course, you can choose to keep the default parameter (time in seconds), but it this case the consistency between the smooth specification and
the way it is played are not guaranteed

8.
Click 4 to play your smoothed track.



DMU Fitting Simulator Version 5 Release 13 Page 86



DMU Fitting Simulator Version 5 Release 13 Page 87

Animating a Viewpoint in a Simulation

This task shows how to animate viewpoints in a simulation.

v
g

Open the RECORD_SIMULATION.CATProduct document.

it

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

2.
Click the Simulation icon & |
The Edit Simulation dialog box and Preview window appear.
3. Click the Insert switch and record the shots.
A Remember the initial position is automatically recorded. If you need to reposition the
— shuttle, please delete the first position or modify it.
f . Insert means that you record and insert positions with the current viewpoints inside

the scenario.
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Edit Simulation 2] |

|:<|4 |H|II|H|P|H|

AIEIEIEI |1 =

[ ] Animate viewpoint

[rzert l b iy I Delete I Skip l

[ ] Automatic inzert

Interference ———————— — Distance
|[fo =] |[fo =l

Edit analyzis l Edit zimulation objects I

Edit sensors l

W 0K I ﬂEar‘u::eIl

Move the shuttle to the desired location via the manipulator.

4.

5.
Click the Insert switch and record the desired position.

6. Move the shuttle as often as necessary, clicking Insert switch to record shots. Change the
viewpoint as shown below:
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h‘.

h‘.

. Select the appropriate interpolation. You can modify or choose the automatic insert at any

time.
The Simulation is identified in the specification tree

Automatic Insert:
You can activate the automatic insert at any time. For more detailed information, please
refer to Recording a Simulation Automatically

I
==Applications
—Shuttle

3 Shuttle. 1

3B Shuttle.?
=—Simulation

|
#—{E:ﬂ simulation.

- Replay your simulation now with the Animate viewpoint option set.

The simulation is replayed with the viewpoint changes.

Note that you can activate the Animate viewpoint option at anytime either before recording
the simulation or after.

. Click OK to save your simulation.

You are now ready to create a replay or an animation. This is done by compiling your
simulation.

You recorded a simulation based on shuttles. Here, you selected the shuttle.2. Keep in
mind that editing shuttles impacts the simulation.
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Generating a Replay

This task shows how to generate a replay object a recorded Simulation to generate a replay
or an animation

You recorded a Simulation. Please refer to Recording a Simulation
= Open the COMPILE_SIMULATION.CATProduct document.
1. Select Simulation.1 in the specification tree.

a
Select Tools-=Simulation->Generate Replay %
The Replay Generation dialog box is displayed.

(Optional)
Enter a meaningful name for the replay you want to create.

Replay Generation K Ed

Generated replay: m

From:; |5imu|atin:un.1

@ Ok W Cancel

3. Click Ok to confirm your operation
The Replay object is identified in the specification tree

€ Body (Body.1)

% Engine (Engine.1)

£ Sword (Sword.1)

B Handle (Handle.1)
= Applicafions

s=Shuttle

2, Shutlle.1
?m Shuttle 2

==Simulation

-y —
3 Shuttle 1

=—Repla
eR—
R
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Replaying

This task shows how to rerun the Replay object resulting from the Compile Simulation.

v
g

Open the REPLAY_SIMULATION.CATProduct document.

Select Tools-=Simulation->Replay g % or double-click the Replay.2 in the
specification tree.

The Replay dialog box is displayed:

2. Specify the desired speed: x 1 for instance.

Replay |

M ame: I Replay.2 o I

M|« [ |1n|p|»|M

G B =

[ ] Awimate viewpoint

Edit analyzis I

Interference ————— Distance —————
|[fo [+ |7fo =1
Close I

ey

Check the Animate viewpoint option if you want to take into account the viewpoints

'f recorded during the simulation.
¥ Of course assigning a high number of interpolations amounts to replaying the scenario at
{ a very low speed.

3. Go back to the starting shot.
For instance, use the VCR buttons.
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ﬁl\lH.Dﬂl |1

o Animate viewpoint

4. Step forward.

I

AT
Elmn

'd Animate viewpoint

k

1

5. Modify the speed at any time.
6. Step forward again

4« [ |
EIE.EIEI w1

A Animate viewpoint

2

1

7. Replay the scenario back to the starting shot and at a 1 interpolation number between
recorded shots.

You can choose one of the loop modes to re-run the animation in a continuous way
(either in one direction only or in one direction then the other).

H‘.
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Target and Snap Capabilities

About the Target Capability: Use the Ctrl key and 3D compass to drag the shuttle onto the required
object.

Use Smart Target: Double-click the target icon, select the first object to be moved, select the geometry

and release the mouse button, repeat the operation with a second object a constraint is created. Select as
many objects as necessary

Use Smart Snap: Double-click the snap icon, select the geometries you need to detect, click Ok, record
your track. The geometries are snapped interactively

Move the Shuttle: double-click the shuttle in the specification tree. The 3D compass lets you move the
shuttle as desired.
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About Target Capability

About Snapping objects (shuttle, products in track) on Geometry using the Smart
target

While creating or editing a track, a simulation or a shuttle, it is welcome to be able to catch
X

&

an entity very precisely. The smart target command lets you do this.

Beside, it can be useful to cumulate several targets. Indeed, using a historical target can
help to put some elements in a specific position.

In some cases, you need to reposition objects on the geometry (namely on the symmetry
axis..)

For example you need to reposition the screw in the hole.

If you do not work in design mode, which means you do not have the original geometry,
three options are available to reposition the object (shuttle or product in track)

I

&

1. Use the Target icon from the manipulation toolbar in one shot.

. Double-click the shuttle or the track in the specification tree or in the geometry area.
The manipulation toolbar is displayed.

. Click the target icon.

. The object to be moved (shuttle, product, camera included in a shuttle or a track ) is
selected

. Point the cursor on the geometry (belonging to the to- be- moved object)
. Click the mouse button
. Select a second geometric element (belonging to the receiving object)

. Click the mouse button to validate your selection

A coincidence constraint is created, the object is snapped to the desired location.

X,

&

2. Use the Target icon from the manipulation toolbar in several shots

. Double-click the shuttle or the track in the specification tree or in the geometry area.
The manipulation toolbar is displayed.

. Click the target icon to activate the smart target

. The first object to be moved is selected (object attached to the shuttle, product or
camera included in a shuttle or a track )

. Select a first geometric element (on the to-be-moved element)
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. Click the mouse button

. Select a second geometric element (on the receiving element)
. Click the mouse button

. Select a third geometric element (on the to-be-moved element)
. Click the mouse button

. Select a fourth geometric element (on the receiving element)

Two coincidence constraints are created.
3. Use CTRL key and the 3D Compass

Now when you work in design mode (the original geometry is available)
The Target capability recognizes the geometric features (edges and faces)
The easiest way to snap the shuttle on geometry is to use

. CTRL key and the 3D Compass

For more information about Target , please refer to Using Smart Target .
This task shows how to reposition with precision the shuttle on the geometry using CTRL

frs
) key and the 3D Compass in design mode.
You defined a shuttle. Please refer to Defining a Shuttle
= Open the plane.CATProduct document.

1. Select Edit-=Representations-=Design Mode... to snap the shuttle on geometry (axis,
points, intersection points)

2. Double-click the shuttle in the specification tree (shuttle.l1).

The Edit Shuttle dialog box, the Preview window and the Manipulation Toolbar appear.

3. Move the shuttle (shuttle.1) as shown below
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Now you need to snap the shuttle on geometry (in this case to the wheel axis)
you are going to reposition the shuttle in its initial position.

4. Use the Ctrl key and 3D compass manipulation handle to drag the shuttle onto the
required object.
5. Release the mouse button to drop both the shuttle and compass onto the object.

The shuttle is snapped on geometry.

6. Reposition the shuttle if needed.
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Using Smart Target

? About Smart Target:

X
The Smart target @‘ command consists in creating a series of constraints on-the-fly,
thereby reducing the degrees of freedom of the components

While creating or editing a track, a simulation or a shuttle, it is welcome to be able to catch
an entity very precisely. It can be useful to cumulate several targets. Using a historical
target (keeping track of cumulative constraints) can help to put some elements in a specific
position.

For instance, the scenario below aims at showing you the interest of this new capability:

. you want to move P2 in P1, using the smart target, we can create a first coincidence
constraint between the two planes referred to as PL2 and PL1

. then, we add a second coincidence constraint between the two axis AX2.1 and AX1.1

. finally we add a third coincidence constraint between the two axis AX2.2 and AX1.2

What is the advantage?
Using the previous target functionality would have resulted in:

. only P2 translation by the third coincidence constraint

. the coincidence constraint 2 being lost
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AX1.2

=

—— AX12

FL.

PL1

This task show you to use the Smart Target in a track recording scenario.

il
Wi

Open the SMART_TARGET.CATProduct document.

E Select Disk.1 either in the specification tree or in the geometry area

Click the Track icon % from the DMU Simulation toolbar.

You are ready to record your track: select the product to move
In our example, select Disk.1 either in the specification or in the geometry.

Track EE3
A Object  [Disk.1 Edit |‘§’{3|
Interpalater:| Linear j Moaores = I
w8 Cancel I
.

The player becomes active and the Manipulation toolbar appears

3. B
Click the Target icon ,5@3’ from the Manipulation toolbar to activate the smart target

The Disk is selected and thus highlighted in the geometry area
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4. Select a geometric element (a point, line, plane or axis system) on the same to-be-moved
component, e.g. a circle of which the center is the center of the entire Disk cylinder in the
sample product.

5. [
Double-click Insert EEg in the Recorder to activate the automatic insert mode.

Please refer to Track Editor and Recorder and Recording a Track
6. Select the Rim cylinder axis as shown below

The first coincidence constraint is created. The Disk cylinder is displaced in accordance with
the first constraint.
You can continue directly to the creation of the second constraint.
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7. Now click the Invert button to position the Disk:

The disk is automatically inverted

8. Select a geometric element on the to-be-moved component, e.g. the axe passing through
one of the nuts of the Disk cylinder. (left picture)

9. Select a geometric element on the receiving component, e.g. the axe passing through one
of the nut holes of the Rim cylinder. (right picture)
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The second constraint is created. The Disk cylinder is displaced in accordance with the
second constraint.
You can continue directly to the creation of the third constraint.

10. Select the plane of the Disk cylinder containing the nuts.

11. Select the plane of the Rim cylinder containing the nut holes.
The third constraint is created.
The two components have been placed together as a function of the three constraints.

This is what you obtain

The third constraint is created.
The two components have been placed together as a function of the three constraints.
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The track is created, you can replay it

X
Click the Target icon »@" to exit the command
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i What about the geometric features recognized when using the
Smart Target capability?

Geometric Features Design mode Visualization mode

cylinder axis Y Y
surfaces
Y Y
[l
Y Y
edge : extremities Y Y

Any point (CTRL key)

camera (eye) Y Y
V4 axis system Y Y
construction lines
. . Y Y
construction axis
. The table below describes the smart target behavior and its advantages
with respect to the previous one
Selectable elements Previous Target Smart Target
Any point (using
the Mouse + CTRL Yes Yes
key) s

Line a . E Yes Yes
V4 Axis System Yes Yes
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Plane - Yes Yes

Shuttle Axis (using the

Mouse + SHIFT key) ves ves
Selection order
1. Object to be moved is shuttle or

shuttle or product in track

already selected product in track

must belong to
could belong to the active element, or to the object to be
2. first geometrical element the global environment in order to snap moved

the compass base plane (the active
element)
3. second geometrical . on a different
on the same or on a different component .
element object
except for V4 axis
systems,
Design/visualization modes Yes construction axis Yes
and construction
lines
Repetitive Mode No Yes
- Two constraints can be opposite and thus become a limitation for the use of smart target.

oS
e
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Using Smart Snap

? About Smart Snap:

The Smart snap )@ command consists in creating a series of constraints on-the-fly,
thereby reducing the degrees of freedom of the components

While creating or editing a track, a simulation or a shuttle, it is welcome to be able to
position an entity very precisely. It can be useful to cumulate several targets. Using a
historical target (keeping track of cumulative constraints) can help to put some elements
in a specific position.

For instance, the scenario below aims at showing you the interest of this new capability:

. You are creating a track attached to Part2, you need this part to be plugged into Partl

D

. Select the geometries you want to focus on: L1, L2, L3 and L4 (the selection order
does not matter)

. Click the smart snap icon in the manipulation toolbar

. Click Ok in the dialog box displayed

. You can manipulate easily Part2 and creating the track, each time a geometry or
several geometries of Part2 approaches another geometry (or several other
geometries) of the environment, the magnet effect acts, snapping the geometries (in
our example L1 with L3, or L2 with L3 or L1 with L4 and L2 with L3...)

What is the advantage?

The smart snap can be used interactively
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oy This task show you to use the Smart snap in a track recording scenario.

The objective is to snap the CHAINSAW_ENGINE_FLYWHEEL to the
CHAINSAW_ENGINE_CRANKSHAFT_LSIDE.1

Open the SMART_SNAP.CATProduct document.

Select Tools-=0Options-=DMU Fitting-=DMU Manipulation to customize snapping
settings
Set values for the:

. Position: 6mm (keep the default value)

. Orientation: 20mm (keep the default value)

Shap Senzitivity
8 Fosgition IEmm

Drientatinrm

Select the object to move either in the specification tree or in the geometry area

2.

In our example: select shuttle.1
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3.

Click the Track icon % from the DMU Simulation toolbar.

You are ready to record your track

The player becomes active and the Manipulation toolbar appears
4. %

Click the Target icon i in the Manipulation toolbar to activate the smart snap
5.

Select the geometries you need to detect :

You want to snap the CHAINSAW_ENGINE_FLYWHEEL1 product to the
CHAINSAW_ENGINE_CRANKSHAFT_LSIDE product

6. Select the appropriate geometries (the selection order is not relevant)

. For instance, first select the axis (cylinder) on the
CHAINSAW_ENGINE_CRANKSHAFT_LSIDE product and click to confirm the operation

. Then, select a plane (inner one) on the CHAINSAW_ENGINE_FLYWHEEL1 product and
click



DMU Fitting Simulator Version 5 Release 13 Page 109

. Back to the CHAINSAW_ENGINE_CRANKSHAFT_LSIDE product, select the inner plane
as shown below and click

. To finish, you need to select another axis on the CHAINSAW_ENGINE_FLYWHEEL1
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Click Ok in the dialog box displayed

8. &
Double-click Record Eﬁﬂg in the Recorder to activate the automatic insert mode.

Please refer to Track Editor and Recorder and Recording a Track

Move the shuttle so as to approach it towards the object
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10.

The planes are snapped together as well as the axes.
The track is created, you can replay it using the player

Click the Target icon J% to exit the command
Click Ok in the Track dialog box
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What about the geometric features recognized when using the

Smart Target capability?

Selectable elements Design Mode

Point Yes
L'“eﬂ.E

V4 Axis System

Yes

Plane h Yes
A

Visualization
mode

Yes

Yes

Yes

Yes
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Moving the Shuttle

This task shows how to move the shuttle you just defined to the desired location. For this, you will use the graphic
manipulator referred to as the 3D compass.

A

ol
)

Note that, by default, the graphic manipulator is attached to the shuttle. See the Manipulation toolbar the Attach icon

I
% is activated.
You defined a shuttle. Open the MOVE_SHUTTLE.CATProduct document.

-~ 1. Double-click the shuttle in the specification tree (shuttle.1)
™ The Edit Shuttle dialog box, the Preview window and the Manipulation Toolbar appear.

L—Applicatin:lns
==Shuttle
S

oy Shuttls:

]

oD% B 2 e

M anipulation
|

Preview

The 3D compass snaps to the shuttle axis.
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|-

The Move shuttle option is activated by default which means that both the shuttle axis and geometry move together.
Click the z axis from the manipulator.

4. Drag the cursor to the shuttle desired location.

5. Click the x plane from the 3D compass.
6. Drag the cursor to the left.
7.

Use the Reset command when needed.

8. Select the z axis and drag the 3D compass.
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9. Drag the cursor to the shuttle
desired location.

10. Now rotate the shuttle. For this:

drag an arc of the compass, for example dragging the arc x z to the left rotates the shuttle in the plane subtended by the
arc x z like this:

11. K
Click the Reset icon »@?
Now, you are going to use the target icon

12. Move the shuttle.1 as shown below
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Now you want to reposition the shuttle (startinghouse) as it was/

13. X
Click the Target icon A@
. The shuttle is selected and highlighted in the geometry area

. Point the cursor on the first geometric element (a cylinder axis)
. Click the mouse button.

. Select geometric element on the receiving component

The first coincidence constraint is created. The shuttle is displaced in accordance with the first constraint.
You can continue directly to the creation of the second constraint.
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14.
. Select a geometric element on the shuttle (point the cursor) e.g. the left hole axis as shown below

. Click the mouse button.

. Select geometric element on the receiving component, a hole axis (right picture)

The second coincidence constraint is created. The shuttle is displaced in accordance with the second constraint. You can
continue directly to the creation of the third constraint.



DMU Fitting Simulator Version 5 Release 13 Page 117

15. | selecta geometric element on the shuttle e.g. a line on the shuttle as shown below
Click the mouse button.

Select geometric element on the receiving component, a line (right picture)

The third coincidence constraint is created. The shuttle is displaced in accordance with the third constraint.
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16.

X
Click the Target icon n@? to exit the Smart target command.
+ You may also enter more precise coordinates using the Compass Manipulation dialog box. For this you can either:
: right-click the 3D compass and select edit from the displayed contextual menu

. or click the Editor icon from the Manipulation toolbar.
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Coordinate
_Apply |
Alang =

Alang v
Along £

Increments
e

Alang U

Alang '

Alang W

Pozition

AEEEE

I'I i

=

I?E.Emm

=

Angle
|Ddeg =
IEI-:Ieg E
IEI-:Ieg E

Tranzlation increment

IEImm

=R

IEImm

B 4%

|Dmm

= 4%

Rotation increment

IEI-:Ieg

E &b

IEI-:Ieg

B &b

|I:I-:Ieg

B &b

Meazures

Distance III:Imrn— ;fljjl | Angle |||:|.:|Eg— f@al&ﬁl

Cloze I

17.Click OK in the Edit Shuttle dialog box.
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Tracks

About track capabilities: provides detailed information about track capabilities (track entity is considered in its
overall)
Track editor and recorder: provides information about the DMU Fitting dedicated tools.

DMU player: provides detailed information about the player.

Copy and paste tracks: right-click the track to be copied. Select Copy from the contextual menu, then right-

click tracks item in the specification tree and select Paste from the contextual menu. Double-click the pasted
track to change the object selection.

About track operators: provides detailed information on how to use operators

Analyze in track context: select a track, click add clash on track button in the Track dialog box, then select
analyses in the Analysis list and click Bound
Export and import tracks in neutral format: select the track and then Tools-=Simulation->Track File

Export or Tools-=Simulation->Track File Import. Enter a meaningful name and select .xml format from
the Save as Type drop-down list:

Edit Time Line in Tracks: select the track to be edited, click more and either drag and drop the segment or
enter a precise value in the shot time field.

Please also read About Target Capability



DMU Fitting Simulator Version 5 Release 13 Page 121

About Track Capabilities

=+ A track is a route of a moving object
Objects can be:

. products
. shuttles
. section planes

. lights

. Cameras:

It is possible to have an active camera automatically updated from the current view, exactly as if you'd
selected Update from View each time you change the view using any combination of translates, rotations
and zooms. (A camera is considered "active" when it is selected or edited in a track.)

Please refer to Using Camera Capabilities and Recording a Camera Track

. inverse Kinematics (IK) points from Human Builder manikin

. constrained .CATPart attached to a manikin (the part is moved as well as the manikin with
respect to his IK)

Note: Those capabilities are available if you have a Human Builder license.
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Mamnkin Simulation

Tracks are persistent and can be stored in your document. Tracks comprise defined positions
associated with time parameter. The current time is materialized with a green bullet.

About track properties (speed/duration)

You can insert, modify, delete a position with a dedicated tool
(see: Track Editor and Recorder and Recording a Track)

This is a time-based trajectory. This trajectory can be interpolated with different interpolation
types:
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linear ( default type for product, shuttles, section planes and lights)

. spline (default for cameras and lights)

composite spline (enables to minimize the impact of position modifications on the entire

trajectory)
Track EE3
Mame: | Track.1 Cam_gGear. 1 %
B object: [Cam_gear. 1 Edic |
Interpolater: |Linear ;I More == I
]

Mode ————— | Composite spline
|?:1 Time 0= Mﬁpline

..l Speed |:||:||:|1|TI_5

- oK I ﬂCanceII

The =X d lets you access and edit the duration for each segment (between two positions)

you can :
edit segment duration within the Track dialog box using the More button

modify quickly the segment duration using drag and drop capability

. enter a precise value to modify this duration.

Useful keyboard shortcut:

Select + CTRL key: lets you drag each and every segment of the time line representation
without changing the global duration.

Please read: Editing Time Line in Tracks

Track K E3

B Object  [DEMO_CRE_CHAINGA _ Edi |@“ﬂ|
Interpnlater:lLinear j {{LE-'ESI

Tirne editiah

Shat time:l

@ 0K | @ Cancel

.
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The ﬂj button lets you access the edit object dialog box (if the object is a shuttle, a
section plane, a light or a camera (when the moving object is a camera, a light or a section
plane: clicking the Edit button display the Properties dialog box)

Note: the Edit button is grayed out if the moving object is a product.

Positions in the track are defined with respect to the moving object coordinates.

(i.e. let's say a track is defined for a light bulb, if the light bulb position is modified in the
product definition, the track is updated accordingly and therefore remains consistent)

A track can be modified through a various number of operations referred to as track
operators

. Reverse time
. Join tracks

. Split track

. Mirror track

. Transform

. Path finder

. Smooth

. Swept volume

The following can be accessed through the track contextual menu:

. Reverse time
. Join tracks
. Split track

. Mirror track

Track.1 [Track.1] object Diefinition. .

e
W

Rewverze time

-

Components

Joit fracks

-

W%

Fepresentations

e Split track

Selection Mode Hirrar track

Update track
Ereak link,




DMU Fitting Simulator Version 5 Release 13 Page 125

Others can be accessed using standard commands:
. Transform (rotation/translation using 3D compass)

. Path finder (DMU Check toolbar)
. Smooth (DMU Check toolbar)

. Swept volume (DMU Simulation toolbar)

The various track operators are logged using a history displayed in the specification tree. The
initial track is considered as a specification, track operators are applied to this initial track.
The new track defined is the final result (this is displayed in the specification tree and in the
geometry area).

The original tracks are hidden, in other words visible in no show space but displayed in the
specification tree.

This "history" can be deleted at any time but note that keeping this history gives you the
possibility to update the resulting track as you wish when the original specifications change.

Simulation

You can simulate your track using the dedicated player (see DMU Player)

You can therefore generate an animation file ( AVI format) with DMU standard tools. (select
Tools-=Image->Video...)

You can compile your track to generate a replay object (using Tools->Simulation-
>Generate Replay...)

You can validate your track using the default clash available from the Automatic Clash
detection toolbar as well as check interferences and calculate distances specifications. (See:
Validating a Motion and Analyzing in Track Context
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Leaving product in modified position

When you exit the track command, the product remains in its modified position. it can be
useful to:

. use it as starting position for a new simulation (i.e. you need to open the front hood before
dismounting the spark plugs)

. save this position as a new product configuration

If you need to go back to the initial product position, either play the simulation from the
starting position (but it is not very handy when you created several tracks) or use the Reset

command % from the DMU Simulation toolbar.
Changing the moving object

You can change the moving object at any time using the track editor (simply click the object
selection field)
The track can be relocated on this new object or not.

Please refer to Track Editor and Recorder

Track pozitioning [ E3

(_) Keep positioning

Example .1

(keep current track position option)

A track is defined to dismount various objects through a bottleneck. The track needs to remain
at the same location with respect to the bottleneck whatever the object is, in this case, you
should keep current track position.

Example .2

(relocate track on new object option)

A track is defined to unscrew a spark plug. You want to make sure this track can be applied to
another spark plug. In this case, changing the moving object along the track is valid only if
you can unscrew the second spark plug from its current location, use the automatic relocate
track (Do not keep positioning option).
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Copy/Paste capability

You can copy and paste tracks to create instances of reference tracks. If you modify the "shot
positions" of a track, the reference track is therefore modified and all the instances will be
modified (either instance or reference tracks).

Then, you can apply track operators (see About Track operators) on instances, for instance to
relocate them keeping the links existing between the references and instances)

i.e. You defined a track to remove a spark plug. You create instances for the other spark
plugs, you can modify the moving object along the track to move the other spark plugs with
respect to the current position of the spark plug instance. All the spark plug instances will be
moved with the same motion.

See: Copying and Pasting Tracks

Break link

This capability lets you break the link existing between the reference track and its instances.
i.e. in the above example, one of the spark plug cannot be dismounted in the same manner,
you can use break link to modify this particular instance track without impacting the others.

Clash reporting

You can through the publish capability, obtain a concise clash .html report on a single track
simulation (automatic clash detection + regular clash analysis)

Scenario
1. Interferences specifications are defined and linked to tracks in your document.
2. Activate the publish functionality (select Tools-=Publish-=Start publish...) please

read Publishing in the DMU Navigator User's Guide, and also read Publishing
H kM

3. Click the Player icon B
4. Activate the automatic clash detection

: L
5. Click Play forwards button in the Player toolbar

The clash detection is launched
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6. Click Stop publish icon or select Tools -=> Publish -= Stop Publish.
7. Read your published clash report

For more detailed information, please refer to Analyzing in Track Context

About JournalingZautomation

Tracks are journalized. You can generate a macro using Tools->Macro->Record... (see the
Infrastructure user's Guide)

% Track creation:
2 methods are now available to create tracks:
. Clicking the Track icon first and select the objects afterwards.

. Selecting the objects first and activating the command after.

Tracks created in this manner are persistent and can be stored in the document. They are
listed as separate entities in the specification tree and can be selected at any time and
modified.
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Track Editor and Recorder

. Information follows about the track capability display, including the player toolbar, the DMU recorder toolbar, and the track
4 editor function.

About the Player Toolbar

More detailed information is provided (about Player shortcuts for instance) in the Player task.

J—h-ll—llils e m e N

Use the VCR buttons or the slider to simulate the movement of parts along your track.

Jl_ Slider: As you move the slider, you make the simulation move forwards or

M4 | Skip to beginning backwards

Selecting Time makes the simulation proceed according to the simulation

:j - time. The time units (by default, seconds) are set in Tools-=0Options-
= >Parameters and Measure-=>Units.
M | Step backwards E
Shot Selecting Shot makes the simulation jump from one shot to another, in
sequence.

Player parameters button. More information appears below.

LLi=
LLL

4 Play backwards s

| Stop Loop Mode

Single loop (shows simulation once, from beginning to end).

b Play forwards — . _ i i
Note: This is the default value. To see other loop options, click on this
button. The option that is visible is the one that will be operating.

J] Step forwards C"] Continuous loop, from beginning to end, then jumps back to beginning.

Bl | Skip to end ﬂ] Continuous loop, from beginning to end, then end to beginning.

Selecting the player parameter button brings up a dialog box that enables you to set a sampling size so that you see the
simulation at steps of every 1, 2, or 5 seconds. You can also select an temporization option, which enables you to determine
how quickly you see the simulation. Without selecting the parameters, you see one second of the simulation in one second
of real time. If you want to view the simulation more quickly, you can set the temporization size smaller (e.g., to .25 s) and
the sample size larger (e.g., 5 s).

Player Parameters

Sampling Step |5 < j

Temporization IE j
-

About the Recorder Toolbar
O

: &, +
Jnﬁﬁiﬁ,@jn:ﬂ:%
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| —
. One click: Records shots one after another.

& . . Double-click: Activates the auto insert mode (see Automatic Insert configuration using Tools-=Options-
B >Digital Mockup->DMU Fitting->=DMU Manipulation).
o To deactivate this mode: Click once.

. One click: Records modification(s) on one shot at a time.

. Double-click: Records modification(s) in continuous mode. You need to be positioned on the required shot.
- o On the Player toolbar, use the Steps Backwards ¢4 and/or Steps Forwards Yl icons to position the

manipulator on the required shot.

o To deactivate this mode: Click once.

Deletes one shot after another. The cursor must be position on the shot to be deleted.

e

Note: In track edition context, if you need to delete various shots at a time, multi-select them (Select +SHIFT
key or Select +CTRL key) and use the Delete Key or the Delete item from the contextual menu.

Reorders shots. To use:

1. Select a track.
2. Click on the Reorder button. The Reorder dialog box appears:

Reorder Shots E

£
RIA;
@ ok | & cancel |

o To move a shot up one place in the list, select the shot, and press the Up button. ﬁ

o To move a shot down one place in the list, select the shot, and press the Down button. &

o To insert a selected shot after next clicked shot, select the shot, click on the shot you wish it to follow

and push the After button. @Eg}

3. Once the reorder is complete, select the OK button. (Selecting the Cancel button returns the shots to their
original order).

: Reuse enables you to use shots from another track while creating or editing a track. To use:

1. Click on the Reuse button.
2. Select the track containing the shots you want to reuse. The Reuse dialog box appears:
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Reuse Shots M= E3
I Track.2 DEMO_CGE_CHAINSA'

-

3. From the dialog box, select the shot you wish to reuse. The data moves to the selected shot.
4. On the Recorder toolbar, press the Insert button.
5. Repeat Steps 3 and 4 to reuse more than one shot, then press the Done button.

When using the Recorder toolbar, you can use the Player toolbar to select shots. To do so, set the step unit to Shot (i.e.,
not Time), and that the value of the Player Parameters sampling step is set to 1. If this is done, the Player toolbar allows:

. *,2« Steps backwards (lets you to jump to the previous shot -- e.g., to be modified).

t‘!/: Steps forwards (lets you jump to the next shot).

About the Track Editor

Mame: |Tra|:k.1 Cam_igear. 1 % |
B object:  [Cam_Gear.1 Edic |

Inkerpalater:|Linear j Mn:lre:b:b_]

(::I T"TIE DS 5|:I|II'|E

W Speed |0.001m_s

@ ok J 'ﬂCanceIJ

A track is a time-based trajectory which can be interpolated with different interpolation types:
linear (default type for product, shuttles, and section planes)

. spline (default for cameras and lights)

composite spline (enables users to minimize the impact of positions modifications on the entire trajectory)

Product track: Linear
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Camera track : Spline

Product track: Composite spline

You can easily edit the track object clicking the Edit button &'

Objects and the Associated Dialog Boxes

If the object is a Shuttle, the Edit Shuttle dialog box is displayed.

Tk ______________EH| Edit Shuttle
- B obest  [Shael e %A | — Definition

Mame: m_ (] angle; |15
Interpnlater:l Linear 5‘?;-'] b are: = I B
Heference:l Mo referenc

_ - [Mover @ shue
!! Il-qk ﬂEancelI |

(21 iz

— Y alidation

Wector:

-

1
@ 0Ok I ﬂ'EanceIIé

If the object is a camera, the Properties dialog box is displayed.
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Track E3

3@ Ohbject: |Eamera 1 E dit Iﬁl
Mores = I

@ 0K I 'ﬁEancell

Interpolater: | =y
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Euumsdecbun:l._u- 5
Lens | Poslion | Festue Properte: | Graghic |

Type
) Pargpeciive & Pacallel
Fecal

F 00532 E

I~

e

If the object is a light, the Properties dialog box is displayed.

i Note: Make sure you have the Real Time Rendering license to create lights.
A

Track EHE
B Object  [Tight 1 Edt I@al
Interpnlater:lLinear "I b re>>|

& Cancel l

Propeilies

Cument selechon ; | ight 1

I Y

Featupe Mame - |Light 1

Cheation Lizer :

Creslion Diabe: 1742301 1BS0
Last Modilication: 1172301 1850

|

[@ ok ] @ spon|

Mane...

Close I

If the object is a section plane, the Properties dialog box is displayed.
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Track ﬂ E Propeies: HE
Cuprent sclcl:J:II:ﬂ'l echon 1 j

‘C':. DbiECt: ISECtiDn'1 ._|:rldlt @.a'l Fealuie Prapsilis: | Graphic 1
Interpnlater:l Linear 'I bd are » I Featuee Mame:  [Section

Coeation Liser :

wil Cancel I y
Creation Date: 11423701 1702

Last Modilicatiors 1172270 1702

4] | &

@ OF I '\;ﬁuwh] Close I

-

Note: the Edit button is grayed out if the moving object is a product.

The More button gz lets you access and edit the duration of each segment (i.e., the amount of time it takes to travel

i keli=¥
between two positions). To alter the duration of each segment, you can:
Edit segment duration within the Track dialog box.

. Modify quickly the segment duration using drag and drop capability (see below).

. Enter a precise value to modify this duration.

Useful keyboard shortcut:

Select + CTRL key: lets you drag each and every segment of the time line representation without changing the global
duration.

Please read Editing Time Line in Tracks

Track EH

B Object:  [DEMO_CGE_CHAINSE _ Edi |@}‘3|

Interpnlater:lLinear j <<Less|

Time edition

Shat time:l

@ 0K I il:ancell

You can change the object selection during the track creation or while editing it:

. Click on the object field, and the track positioning dialog box appears:
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[rocici con cezr. %]

|Cam_Gear.1

Edit I

Interpulater:lLinear

j Miore == |

Mode
) Time | 0s
¥ Speed |0.001m_s

.

@ OF J iCanceIJ

Track positioning [EE3

@ Do ot keep positioning:

() Keep pozitiohing

. Keep positioning option: Lets you keep the current track
position.

Do not keep positioning option (default): Lets you locate
the track on the new object.

Select a new object either in the geometry or in the specification tree.

About Selecting in Editing Mode

Note: In edition mode, you can select objects to be applied only one track at a time.

Keyboard Shortcuts

Use this keyboard key (or combination) To

Insert Record

Shift + m key Modify

Delete Key Delete

Page Up To go to the previous step
Page Down To go to the next step

Another useful shortcut

Clicking an icon lets you run the command associated with that icon only once. However, double-clicking an icon lets you use
the associated command as many times as you want without having to click on the icon several times.

s '..-;‘
agea
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Player

The Player is available every time you create a track, a sequence or when you simulate your track. You can undock the Player

i toolbar at any time
You can access it at any time (to generate a replay or publish a clash report for instance), clicking the Play a Simulation icon
mkH from the DMU Simulation toolbar or selecting Tools->Simulation->Player...
BOE
Player E
J—>1|—|ns e M 4 B> MM
Let's look at it more carefully
Three loop modes are available:
""" “ : Single loop (shows simulation once, from beginning to end).
Note: This is the default value. To see other loop options, click on this button. The option that is visible is the one that will
be operating.
. @8 1 Continuous loop, from beginning to end, then end to beginning.
. +;-} : Continuous loop, from beginning to end, then jumps back to beginning.
Player E
J—r]j—||:|s MR BT
Shiak
The Parameter field lets you enter a precise value according the parameter unit selected in the drop-down list:
For a track, this parameter can be either :
time in seconds (default parameter)
shots (key frame)
Use the Player buttons or the slider to simulate your track directly.
I‘« ' skip to beginning
. I)’r step backwards
4
= play backwards
% stop
b
# play forward
. t»l/ step forward
. 5;!« skip to end
. Note: to access a recorded shot for modification purposes, use step backward
U b
51/ and step forward ,,l/ buttons from the Player toolbar.
5 Keyboard Shortcuts
I
5 When working in full screen, the Player toolbar is not accessible. Use the following keyboard shortcuts to access the Player
I capabilities:

Note: These shortcuts are also available in other screen modes
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Keyboard Shortcuts

Use this keyboard key (or combination)... To...

Right arrow Play Forward

Left arrow Play Backward

Up arrow Step Forward

Down arrow Step Backward

I (I for loop in lower case) Set the Loop Mode

p (for parameters in lower case) access Speed and Pause settings

2. i3

Click the Parameters icon

LLI%
LLL

The Player Parameters dialog box is displayed:

FPlayer Farameters H

Sampling Step |1 | j

Temparization IE j
—

The track is replayed at a constant speed.

About Sampling Step

The sampling step corresponds to the sampling step value in seconds (the total duration is divided into intervals calculated in
seconds)

By default, four "sampling" time steps are available, but feel free to edit these values whenever you need to.
About Temporization

Lets you introduce a short pause between sampling steps.
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A track can be modified through a various number of operations.

The following can be accessed through the track contextual menu:

Reverse time
Join tracks
Split track
Mirror track
Transform
Path finder
Smooth

Swept volume

Reverse time
Join tracks
Split track

Mirror track

Track.1 [Track.1] object

Version 5 Release 13

About Track Operators

Definition. .

Components

Feprezentationz

Selection Maode

g Rewverze time
P Join tracks

. Split rack
3

tirrar track

Update track,
Break link

FCARN R

Page 138

Note: for detailed information about "Break link" functionality, please refer to Copying and Pasting Tracks.
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o T

Others can be accessed using standard commands:
. Transform (rotation/translation using 3D compass)

. Path finder (DMU Check toolbar)
. Smooth (DMU Check toolbar)

. Swept volume (DMU Simulation toolbar)

These operations are referred to as track operators

These operations modify the original trajectory in different ways.
The initial track is considered as an input specification and the operation output is a new track considered as a result.
If the original specification is modified (because of design or packaging changes), you can automatically update the resulting track (using the"

Update track" capability @ LEEEEIE, accessible from the track contextual menu)

The various track operators are logged using a history displayed in the specification tree. The original track is considered as a specification, track
operators are applied to this initial track.
The new track defined is the final result (this is displayed in the specification tree and in the geometry area).

The original tracks are hidden, in other words visible in no show space but displayed in the specification tree.

This "history" can be deleted at any time but note that keeping this history gives you the possibility to update the resulting track as you wish when
the original specifications change.

This is an example of a track operator history:
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== plications
w—Tracks
L_J:‘g,.‘ Track b (Track.1)
% Splittrack
-if = Track.d (Track1)
o= Fath Fincler
w—,;"a Track.3 (Track.1)
r't:‘ Jointracks
&= Inputs
&% Track 1 (Track.1)

4% Track 2 (Track.1)

F=REE

s—Parameters
L@ ‘Ignore collisions’
w—Farameters
&P Indice
@ ‘From left’
@ "On shot’

—‘ésj Feverse time
o=m's Trackb (Track.1)

-—ffs;:lit track
£ Track 4 (Track 1)

EEE L=

l—Param eters
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%Sﬁg About reversing time:

Lets you modify the trajectory direction (by default, the direction is defined with respect to the creation order of the track positions)

Use this functionality to simulate your track the other way round (i.e. a dismounting track becomes a mounting track)
What you need to do:

Right-click the track, select the track object item and select the Reverse time item from the contextual menu displayed.

-t’: About joining tracks:

=

Lets you merge several tracks. You can select more than two tracks at a time.

What you need to do:

Multi-select tracks, select the Join tracks item from the contextual menu: a new track is created. The initial tracks are swapped in no show space
7 Be careful because the result depends on the tracks selection order.

See: example below

Two tracks to be merged Result 1 Result 2
.
KH e
Bt W
i 1 2
l“'- ""I.‘--H_""'\-\. ""-\. H"'--\.



DMU Fitting Simulator Version 5 Release 13 Page 142
-’*(ié About splitting a track:
Lets you split a track into two new tracks. Two selections are available:

. if you select a point on the original track, the result will be two continuous tracks.

. if you select segments, the result will be two discontinuous tracks.

What you need to do:

Right-click the track, select the track object item and select the Split track item from the contextual menu. Now, select a point or a segment: two
new tracks are created. The initial track is swapped in no show space.

Examplel: if selecting a point

.-"I-T y

. r - __.-"'

e e T -~

-'"—\-\._\__\__ _.JJ T o -~
T - . Track2 o
e - "'“-uh__a ,-*’;
T J‘/ o
Tracki v G
— - e
— _—
Track3
Example2: if selecting a segment
y -~

— -~ -~

-\._\__1_-\- ,.J-l. | -\-\-H"‘-.\_\_ o

-\--"-\-.__\__\_ f,f"" ‘/ e _ p -
-\-q--\"—\-\._\_ .--'"'.. -\-\-\-\--\-""—\-.__\_rl\':zl\'l:ﬂ-IlE - g
—— ~ — -
—\._\__‘__.-' J -\._\_\_\_\__\-..-‘___.-'
Trackt / e
— - r - _.-"-.-
—_— -_—— P
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'@ About mirroring a track:

Lets you apply a symmetry on a track using a plane of your choice. Define the required plane using the 3D compass. See example below.
Position the 3D compass wherever you want, this position defines the symmetry plane with respect to the uOv plane of the 3D compass.
What you need to do:

Right-click the track, select the track object item and select the Mirror track item from the contextual menu:
a new symmetrical track is created and the initial track remains displayed in the geometry area

About transforming a track:

Lets you reposition the entire tracks (translate and/or rotate) as any other object, using the 3D compass.

Drag and drop the 3D compass handle onto a track, then move the compass as you wish.
Note: you can select a track or multi-select tracks and their related objects

« .
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About launching a path finder on a track:
Lets the system find automatically a dismounting path without any collisions.

This capability uses an input specification (that is the initial track) and results in a new track.
The path finder uses the original positions on the track to optimize the path.

What you need to do:

Select a track, click the Path finder icon in the DMU Check toolbar and click Apply: a new track is created, the initial track is swapped in no show
space.

Note: The Update track capability is very useful when performing a path finder. Any modification of the initial track launches a new path finder
computation, the resulting track is updated accordingly.

For more information about path finder, please read Path Finder section

About smoothing:

Lets the system automatically get rid of the unnecessary positions without introducing any collisions.
This capability uses an input specification (that is the initial track) and results in a new track.

What you need to do:

Select a track, click the Smooth icon in the DMU Check toolbar and click Apply: a new track is created, the initial track is swapped in no show
space.

Note: The "Update track" capability @ is very useful when smoothing. Any modification of the initial track launches a new smooth computation,
the resulting track is updated accordingly.

For more information about smooth, please read Using the Smooth Command
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About launching a swept volume operation:
Lets the system compute automatically the swept volume of a moving part along a track.
This capability uses an input specification (that is the initial track) and results in a new swept volume which can be saved in different format types.

Select a track, click the Swept volume icon in the DMU Simulation toolbar and click Apply: a new swept volume is created, the initial track is
remains displayed.

Note: The "Update track" capability @ is very useful when performing a swept volume. Any modification of the initial track launches a new
swept volume computation, the resulting swept volume is updated accordingly.

For more information about swept volume, please read Swept Volume section
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Analyzing in Track Context

il
_.‘._
M This task depicts how analyses are bound to tracks and how are the analyses used.
Open the ANALYZE_TRACKS.CATProduct document.
A track is already defined on the DEMO_CGE_CHAINSAW_BODY_TANK_RSIDE.1 object and
- interferences specifications are also defined in your document.
i 1. In the specification tree or in the geometry area, double-click Track.1

i—ﬁfjplicatinns
== Tracks
L% rresieniimesien

s

In the Track dialog box, click the "clash on track™ button ﬂ to display the analysis list.

Track K E3
g Object: |DEMEI_I:I3E_|:H.-“-'-.INE Edit I@

Interpnlater:l Linear j Mu:ure.‘:-.‘:-l

2.

w Cancel I

- This button is grayed out if there aren't any analyses (interferences and distances) defined in
your document

Track E E

B Object:  FOEMD, CGE. CHAING: 5

L

Interpnlater:l Linear j

@ 0K | & Cancel |
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But you can still perform automatic clash detection (without defining a clash specification):
select your track and click the arrow within the Clash Detection icon from the DMU Check

toolbar. Undock the toolbar if necessary. Activate Clash detection (on or stop modes), then
simulate your track.

'® @ e

Please refer to Validating Positions Automatically

The Analysis dialog is displayed:

Analysizs E

Analyzes Bound | State
Distance.
Interference. 1

@ ok |

3. Click the Bound item to link Distance.1 and Interference.l to Track.1. (Click the Bound item again to
cancel the operation)

Note: you can also select the analyses one after the other or multi-select them to bound them

Analysiz Kl E3

Analyzes Bourgd | State
Diztance. 1 Yeg M Shop
Interference. T “Yes Stop

@ 0K | & Cancel |
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4. Click the State item if you want to change the detection mode (stop, on, off). The default
mode is "Stop". Read More about clash detection in track context to better understand the

combination of the analyses states and the clash detection modes

Analysiz EE

Analuzes Bound | State

T S
Interference.  “es Stop

@ 0K | & Cancel |

5. When satisfied (i.e. keep the default state Stop) click OK in the Analysis dialog box.

A Dynamic clash detection information message is displayed letting you activate automatic
clash detection

Dynamic clash detection |

analyzes to be calculated.

@ Cynamic clazh detection must be activated for those
Wiould wou like to actrate it?

6. Click Yes to activate the Clash Detection

The Stop mode is automatically activated % : the simulation stops at the first clash, the
products are highlighted

7 Click the Play forwards button g in the Player

The results are shown below:

The product in clash is highlighted and the distance is calculated at each position.
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More about clash detection in track context:
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O IR | |
® — Bed |l .. ErnEm ETT;..-:--’M S
ON

@ Calculation | Calculation Mo calculation
only only

Calculation | Calculation + | No calculation

A only Stop (if
| collisions
detected)

OFF Mo No Mo calculation
% calculation calculation

o specifies the states in the Analysis dialog box (stop is the default mode)

@ specifies the clash detection modes ( clash detection toolbar)

Note: if the detection mode is set to off (by default) and analyses are bound and set to on,
there is no calculation.

Example: you have a track containing analyses (see bound tab-Step .3) (let's say two
interferences)

Interference 1 is set to stop
Interference 2 is set to on

Clash detection mode selected: =4 (Stop mode)
You simulate your track, the track is stopped when interference 1 is detected, interference 2
is calculated and displayed but does not stop the track simulation.
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Exporting and Importing Tracks in Neutral Format

2? About XML:

XML (Extensible Markup Language) is a standard format that can be used as a simple way to exchange
data. The advantage of using this format to import and export tracks is two-fold:

. Results and how the results are presented are two separate entities, so you can customize your own
style sheet to present the results the way you want without impacting the results themselves.

. XML makes documents smarter and more portable. You can for example export and publish the same
results to a web browser as well as to your company database.

Note: XML processors letting you generate HTML pages corresponding to the XML file and style sheet are
available on the market.

This task show you to import and/or export track definitions in neutral format and how to use them.

i
i

Two neutral formats may be exported:

. .xml and

. a text format, which has a .fitting extension. The text file provides information on what object the track
is associated with and a description of each recorded shot. If the track- associated object is a product
or a shuttle, additional information also includes: file path or VPM identifiers to the associated parts,
and relative position of parts to the shuttle axis.

Open the EXPORT_V5_TRACK.CATProduct document.

[ 1. Select Track.2 either in the specification tree or in the geometry area
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2.Select Tools-=Simulation->Track File Export

G Analyze Window  Help
:ﬁ:.g Earmula. ..
Image r
kacro k
Customize...

Wizualization Filters. ..

Optians. ..

Conferencing g

Fublizh k

Simulation F ﬁ}g Convert Simulation
'Eiﬁ Generate Replay
k a Eeplay
H kM
T Flayer

ﬁ Track, file export

@? Track. file impart

The Track File Export Track dialog appears:

3. Enter a meaningful name and select .xml format or .fitting from the Save as Type drop-down list:

Miack floowot @]
Save jn: |Esamples - ﬂl

1 b cnf

File narme: IEHPDFHT_UE_TFE.-’-‘-.EK.:-:mI

Save

Save as hupe: IMML file [ wrnl] j

Cancel

4. 0Open the EXPORT_V5_ TRACK.xml document in an internet browser you have just created

This is what you obtain:

Page 153
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samples W EXFUH T Vo THALE sl
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=10] x|

Miciosoll Intermet | epdoses [rewiched

| Fie Edt View Favortes Todk Help

- «Shot name="8hot.332" time="0">
- <object_positions
=41 value="1.00000000D00D0037" /=
<V2 value="0" />
£v3 value="0" />
<v4 value="0" />
<V E value="1.00000000000037 /=
<ViE value="0" />
<V7 value="0" />
<VB value="0" />
<8 yalue="1.00000000000042° />
<T1 value="0" />
T2 value="0" />
<T3 value="l" />
</object_positions
</Shots
<Shot name="8hot.333" ume="41.8185854824074" >
<ob)ject_positions
<v1 value="0.944316688739503" /=
<V2 value="0.02136358427T98416" />
<V 3 value="-0.328343705034147" />
<v4 value="-0.0210991802 136647 />
<VE value="0.9909767T844156653" />
<VE value="0.0043683389766942" />
V7 value="0.328360801502030" />
<VE value="D0.00280268760D678754" />
Y8 value="0.944548214216689" />
<T1 value="=-27.976818307448" />
<T2 value="-2.58958666569833" /=
< T3 walue="30.9739530003398" /=
<jobject_position
</Shot>
- £Shot name="Shot.334" time="50.3567512823416">
<objact_positions
<V1 value="0.911683928008618" />
<VZ value="0.0433417028664075" />

al

Addvess -2 £ \vwewi\fbgdociEBNFIE nghet g dochsic\sampler\ EXPORT_VS_TRACK . ®] o*Ba E’:; - _"’ i I.||L|m
: e
—
<Tuml version="1.0"* ancoding="IS0-8859-1" >
cTrackes
- £Shots id="Track.? :479ec6e3d_1b3_3bdebDel_14ba" name="Track.2* version="1.0">
- e
I | 18 ACE B rlari 3 Tad 1 =
'lI 12 a = F - d 1 !I_ I T K = = _I_l =] = = _II
i 1 f I i I i &l 1 il 1 v
11 R, 1 = FTELIE 1 anteedc s M T T
-

@] Done

|
| [ [EWyCompuss

1. Now open the IMPORT_V5 TRACK.CATProduct document.

&

Select Tools-=Simulation->Track File Import
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Analyze Window  E

ﬁ;q Faormula...

Image k

Macra r

Customize. .

Wizualization Filkers. ..

Optiong. ..

Conferencing k

Publizk k

Simulation Z¢ Convvert Simulation
'Eﬁ Generate Replay
b a Generate Yideo

b Q Feplay

N kK
EEFE Player

@, Track file export

Yy

N

IE. Track file irmgort

2.Select EXPORT_V5_ TRACK.xml document in the samples folder

Track file import EE3 |

Lack jn: |ESampIES =l ﬁl

_whi_cnf
ExPORT_¥5 TRACE. sml

File name: IEKPDHT_UE_TH.-’-‘-.EK.:-:mI Open
Files af wpe: IKML file [*.wrnl] j Cancel

[T Open az read-only

[T Show Preview

This is what you obtain:
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Editing Time Line in Tracks

5 When creating a track, the duration of each segment is, by default, calculated to keep a
. uniform speed over the whole track.

It is now possible to change the duration of each segment, you can

. edit segment duration within the Track dialog box using the More button
. modify quickly the segment duration using drag and drop capability

. enter a precise value to modify this duration.

ol This task show you to edit time line in track command for demo purposes. It can be useful
| to differentiate simulation segments editing each and every segment duration (i.e. speeding
up or slowing down depending on the part you are being dismounting

Open the CHAINSAWAT.CATProduct document.

i "Double-click Safety Handle_Track (Track.1) either in the geometry area or in the
specification tree.

2. FE
Click the Parameters icon .= in the Player
The Player Parameters dialog box is displayed:
3. Enter 5 s in the sampling step field
Player Parameters
Sampling Step j
Tempaorization Im j
wo—
4. b
Play your track simulation using the play forward button from the player
5

* Click the more button
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Track K E3
B Object  [DEMO_CoE_CHe__Edit | %4

Interpnlater:ILinear j Mfge}}l

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

Ok, i @ Cancel

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

You are going to reduce the last segment duration

3. Select the last segment

Track 7] x|

B Object  [DEMO_CoE_CHe __Edit | %4
Interpnlater:ILinear j {{Lessl

Tirne edition

Shat time:{150.28

I~
=
birme: 150,276
delta: 125935 | B Cancel

4. Drag the last shot which duration is 150.276 s to approximately 220

Track EHE3

B Object  [DEMO_CeE_CHe __Edit | %4
Interpnlater:ILinear j {{Lessl

Time edition
| |
Shat time:[220.05 L}S
time: 220,048
@ O dela 195708
.

5. Drag the first shot from 24.34. to approximately 140

or if you want a finer accuracy: enter the value in the shot time field and press ENTER key.
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Track

B Object  [DEMO_CGE_CHAINSAW _ Edi | ¥4

Interpnlater:l Linear j <L ezs
Time edition

tirne: 24,3407
delta: 24.3407

@ 0Kk | @ Cancel

Track K E3
B Object  [DEMO_CRE_CHAINGAW __Edi |%|
Interpnlater:l Linear j £{Legs
Tirne edition
I |
S hiot tirme:[140)
@ 0k | @ Cancel

Play your track simulation again using the play forward button !:5’ from the player.
If you are not satisfied with the result, modify the duration again.

The track simulation is slow at the beginning and speeds up in the end.

Keyboard Shortcut

h‘.

Select + CRTL key: lets you drag each and every segment of the time line representation
without changing the global duration

“ .:.1“

e
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Copying and Pasting Tracks

I,
] This task illustrates the use of the copy/paste capability. It can be very useful to apply the
same track to another object which has the same dismounting path.
Open the COPY_ PASTE_TRACKS.CATProduct document.
= A track is already defined on the DEMO_CGE_CHAINSAW_BODY_TANK_RSIDE.1 object
~= 1. In the specification tree or in the geometry area, select the track you wish to copy. In our
H example, select Track.1

i—ﬂf:plicatinns

e=Tracksz

L1 rresiiesi

%

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.

1
.- ﬂFpIicatiDns

==Tracksz

Center Graph

Reframe On

N ou Cirl+s<

@ Faste Clrl+4

3. Select Tracks item under Applications in the specification tree.

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.
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1
P.&Fplicatinns

==Track=
} Center Graph

Beframe On

ot Tl
Copy Ctrl+C

FPaste Special...

The track is pasted:

i—ﬁFplicatinns
==Tracks
£ Track1 [Track 1]

£ Track 1 [Track 2]

%

5. Double-click the pasted track, in our example:Track.1(Track.2) to modify the object
selection

The Track dialog box along with the DMU recorder and player are displayed:

6. In the Track dialog box, click the Object selection field

Track K E3
g Object:
Interpnlater:l Linear j
@ 0K | @ Cancel]
o

Track positioning K E3

The Track positioning dialog box appears: | ggim oo
In our example, we will keep the default option set = Foemeesieidmbabstoamd

() Keep positioning

h.

For more detailed information, please refer to Track Editor and Recorder
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7. Select DEMO_CGE_CHAINSAW_BODY_TANK_LSIDE.1 object either in the specification tree
or in the geometry area

rocuchl

%) Body (Bode 1)
— % DEMD_CGE_CHAIMSAW _BODY_TAME_RSIDE [DEMO_CGE_CHAINS&W BODY_TAME_RSIDE.1)

-4 q
—%) DEMD_CGE_CHAINSAW_BODY_STARTINGHOUSE [DEMO_DGE_CHAINS&W_BODY_S HRTINGHOUSE 1)

—3y DEMO_CGE_CHAINSAW _BODY_STARTHANDLE [DEMO_CGE_CHAINSAW _BODY_STARTHANDLE 1)

3 DEMO_CGE_CHAIMSAW _BODY SILENCERSUPPORT (DEMO_CGE_CHAINSAW BODY_SILEMCERSUPPORT.1)
—% DEMD_CGE_CHAINSAW BODY_SILEMCER [DEMD_CGE_CHAINSAW BODY_SILEMCER.1

=3 DEMD_CGE_CHAINSAW BODY SAFETYTRIGGER [DEMO_CGE_CHAINSAW BODY SAFETYTRIGEER.1)
—3 DEMO_CGE_CHAINGAW_BODY_PETROLCAP [DEMO_CGE_CHAINSAW_BODY_PETROLCAR 1)

—3% DEMO_CGE_CHAINSAw_BODY_DILCAP [DEMD_CGE_CHAINSAW _BODY_OILCAP.1)

—3y DEMO_CGE_CHAINSAW _BODY_HOOK_FR4 [DEMO_CGE_CHAINSAW_BODY_MO0K_FR4.1)

-% DEMD_CGE_CHAIMSAW 2004 _GASTRIGEER [DEMO_CGE_CHAINSANW_BOLDH_ Eu.-!-.E:rFIIEuEEH.H

—% DEMDO_CGE_CHAIMSSW _B00Y_FILTER [DEMO_CGE_CHAIMSAW _BODY FILTEFH] \

8 DEMO_CGE_CHAINSAW_BODY_CYUNDERCOVE R (DEMO_CEE_CHAING W _ EIEtD”f CYLINDERCOVER.1]
3 DEMO_CGE_CHAINSAW_BODY_CRANKCASE_RSIDE [DEMO_CGE I:Hd.INS.ﬁ.WjEID‘r' I:Fl.é-.HHI:é.SE_HEIDE 1]
-ﬁ DEMO_CGE_CHAIMSAW BODY_CRAMECASE _LSIDE [DEMO_CGE_CHAIRSAW EII:ID‘f CFIﬁNKE.E-.EE _LSIDET)
—'% DEMO_CGE_CHalM5AWW BODY _CLUTCHCOWER [DEMO_CGE_CHAINSAW_BODY_ I:LUTI:HI:EN'EH 1]

—3 DEMD_CGE_CHAINSAW EODY _FILTERCOVER [DEMO CGE EMINE&W_BDDH’_FILTEHEDUIEH 1]

This is what you obtain:

The two tracks are linked together.
For example if you insert a new shot in the first track:
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8. Double-click Track.1(Track.l) in the specification tree.
Click the Skip to end button m in the Player and insert a shot (moving the 3D compass).

& .
When done click EEE?

The shot is automatically added in the second track. The two tracks are synchronized.

f
If you need to restore the initial position click the Reset icon #22 from the DMU simulation
toolbar.
¥ Remember you can break the link between the two tracks using the Break link functionality
I

e

i PErEE]

You can access it via the track contextual menu

Track.1 [Track.2] object Definition. ..

h éSﬁ Reverze time

3 't:\ Joir racks
?% Split track

Selection Mode 4 % Mirror track

Components

Representations
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) Be careful because the result depends on the tracks selection order.

s 'a-'q"

S
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Sequences

Sequences have been enhanced: we recommend you to read the Sequence section in its overall to discover
more about:

. scheduling actions: "iterative create last step and add” mode
. interface change for action duration
. Delay option

. Color and transparency actions
To have a look, please click on the appropriate keyword in the What's New section (items under
Sequences)

% About sequence capabilities: provides background information about sequence capabilities.

Sequence editor: provides information about the sequence editor
Display Gantt chart: provides background information about the Sequence Gantt Chart.

Define a sequence: Click the Edit Sequence icon, add actions, sequence them, modify the actions duration if
necessary. Click the Edit Analysis tab and add interferences and distances. When satisfied click OK.
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About Sequence Capabilities

% A sequence is a way to put together and schedule actions to perform simulations.

Sequences are persistent and can be stored in your document.
What is an action?

Actions are entities of different nature organized within the sequence.
They can be objects from the following list:

. tracks (camera tracks, product tracks, shuttle tracks, section plane tracks, light tracks) please refer to About Tracks Capabilities
. color and transparency actions (&)

. visibility actions i.e. Show/Hide (&

. simulations (R6 simulations)

. sequences (&)

. FEA Analysis

Please read "DMU Engineering Analysis Review"- Animating Images

. mechanisms which can be simulated with laws

Please read "Running Mechanisms within a Sequence" in the DMU Kinematics Simulator User's Guide
About actions duration:

Actions are characterized by a duration:

i.e. Track duration is linked to the trajectory length
About Visibility and color actions

Using a a color/transparency action, you could only define an initial and a final state. This highlight aims at offering more capabilities for
Color/Transparency actions based on the track model:

. recording of multiple states for the same action using the standard graphic properties toolbar.
. possibility to change the object on which is applied the action

. recording capabilities using the same Recorder tool than the track

. time edition of the action (possibility to change the duration of each segment).

. VB exposition

. The visibility or color actions are created in sequence context and their effects are seen only when you use the Player (in the sequence
for instance)

. color and transparency actions have now a duration
. Visibility actions are instantaneous (duration=0)

. For more information, please refer to Defining a Sequence

Initially the product looks like this:

when creating a color action in the sequence, it becomes:
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Make sure though, you schedule this action properly using the Action Delay parameter (i.e. depending on the effect you want to obtain)

The picture below gives you the various results after action creation according to the option set:

e e e Action (duration=10)

Q Osjece  [DENT_CEE_CHaincan JE@ )" I
=rln'pdaln'ILm:-' *| Morais I
& 0Ok E ol Ea’l:d'l

Zalor action

W Hide selection 120 Show selection

el
_o-"'-'-'-'-'-'

vigihility actions

#
Seqguence time chart

T Hide selectioe W | Show selechion

9o

—
Sequence time chart

This duration is recovered in the sequence but you can also apply a specific duration in sequence context.
Example:

Duration in the player of a sequence comprising two tracks:
The two actions are scheduled to start one after the other (see: sequencing modes)

Beginning End

| —* IDS

About Action Modification

You can modify the action duration, all you need to do is:
. select the action in the Actions in Sequence list

. Enter the new value in the action duration (i.e. 200)
. If you need a delay, enter a value in the Action delay field (i.e. 400)

. You can use the Reset button to swap to the default action value (intrinsic duration)
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Edit Sequence EHE

EditAction | Edit Analysis |

Action in sezsion Achon in Sequence
0= Hra-:tﬂz } Step | Action Al
rack.1 [Track.
Color Action.T [Calor 2 1 Track. T [Track.T]
“izibility Action.
2 Track.1 [Track.2]

3 3 Color Action. 1 [Color Action. 1]

tove Up I terge Lp I

b ove Do b erge Do I

|
4| | ﬂ |.i'-.|:ti|:|n duration [S]IEUU E Reset duration I.-’-‘-.u:tiu:un delay [s]l*mU E

—Action add mode
¥ Create last step and add () add in lazt step () [terative create |ast step and add

@ 0K I & Cancel |
" Action delay [s]|4IJIJ E

[Action duration (=)0.937M17

About sequencing

Sequencing aims at defining a time frame within which the actions are scheduled.

Two sequencing modes are available:

. actions start together (simultaneous mode)

. actions start right one after the other (consecutive mode)

Simultaneous mode

Beginning Middle End

I I | L E

Consecutive mode

Beginning Middle End
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1 1
I/ 1
2 T2
2

You can combine the two modes and modify the scheduling at any time.

Sequences lets you put together existing actions, anyway, you can easily create a new action on the fly and add it in the current
sequence. This capability lets you edit actions in context and synchronize meeting points in different actions.

The example below illustrates the two modes combination:

Simultaneous mode

1
/I/—l /Ii 1
Consecutive mode
1 1
2
2

About Journaling/Zautomation

Sequences are journalized. You can generate a macro using Tools->Macro->Record... (see the Infrastructure user's Guide)

% Sequence creation:

3 methods are available to create sequences:

1. There are existing actions in your document (actions in session list),

Click the Sequence icon % and add them using the arrow into the Action in sequence list and schedule them, using the
sequencing tools (Refer to: Sequence editor)

2. Open an empty sequence and create actions on the fly (the sequence editor remains opened)
3. Combine the two methods (1. and 2.)

Sequences created in this manner are persistent and can be stored in the document. They are listed as separate entities in the
specification tree and can be selected at any time and modified.

oL

e
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Sequence Editor

f The sequence editor lets you manage and simulate actions from the following:
moving objects (part, camera, ...)

. graphic attributes ( show/hide, colors, transparency)

You can also manage time with Gantt chart

Let's look at it more carefully:

The Edit Sequence dialog box comprises of two tabs:

Edit Action tab

. Edit Analysis tab

Edit Sequence HE
 EditAction | EditAnalysis |
Action in sesson Action in Sequence
Step I Action

sl
el

Maove Up | Merge Up
Mawe Dawn _I Merge Ciowin

|Action duration ()] B Reset duration ’.ﬂmtinn delay [<)[0

4 | 2
|
|

Acton add mode
@ Cizale last step and add () Add in last step ) |terative create last step and add
@ 0K | & Cancel]
.

The Edit Action tab lets you perform the following operations:

. Add/remove actions using the green arrows

1. Select an action in the "Action in session" list and click
See example below:

. The action is added in the sequence list.
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F dit lI;lll|||.u-|'|| )

Color Action. 1 Jf olor A

/

J. The action is added in the current seguence

\ 2. Click Add

=
i

o I

Move Up | Mesge Up |

Mo Diowsn f | Marge Down |

1] | Aetion duration [=)fB91. 73 = Rieset duration | asction detay [/ ]

Achon add mede

@ Ciaste last Pep and add 0 A o sl slep Vlbenateoe Cleats et shep and add

@ ok | @ Cancel|
1. Select action

2. Select an action and click _| The action is removed from the "Action in Sequence" list

F it 1-||-|--|1I]l-l|r| 1]

Achon i sEision

Toachk. 1 [Toack 2]
Color Acsion. 1 [Color &

1. Select action

2. Click Remove
| |
Move Lp | Mage Lip |
Move Diowmn | Meangs Diown |
1] | » Action daston [FST 73 = Ressl duaten Jacvon sty i 19
Achon add mode

Iberatrve craate Last thep and add

-
o @ Ok | & Cancel|

Note: If you multi-select actions in the session list and click the Add button, the actions are added in simultaneous mode.

@ Conate Lzt step and add I el i laat etep L

. Customize the add mode settings:
o (1) Create last step and add option: creates a last step and add the selected action into it .(default mode) (in

consecutive mode)

o (2) Add in last step option: lets you add an action in last step (in simultaneous mode)

A new add mode appears
o (3) lterative create last step and add option: lets you add the actions in consecutive steps (1-2-3...)
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() Track.d [Track. Step | Action
Track 1 [Track. 2]
Color Action.T [Colar & 7 Track.1 [Track.1]
Track.1 [Track.2)
&) | Step | Action
Calor Action. [Calar & 1 Track.1 [Track.1]
Track.1 [Track. 2]
3)  Trackd Track.1 Step | Achion
1 Track.1 [Track.1]
2 Track.1 [Track.2]

Color Action. [Colar Action. 1]

Sequence actions using:
if working in consecutive mode

o Move up: moves up a selected action

Move down: moves down a selected action

o

if working in simultaneous mode

Merge up: merges the selected action up

o Merge down: merges the selected action down

Note: remember you can combine the two modes within the same sequence.
Please read About Sequence Capabilities

. Customize the action duration
action duration: the numerical field lets you enter a specific duration for an action (this capability enables to simulate

the same action with a different time scaling)

reset duration lets you reset the selected action to its intrinsic duration

Reset duration f.ﬂu:tim delay [sJ|4Ua E

o

o

Action duration [s]IZDD E

[Action duration (=)|E31.73

| Feset default durshon
Note: you can enter a specific duration for all action types except visibility actions which are instantaneous (duration=0)

Action duration [S]ID
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. A new option is available :
o action delay: lets you delay the starting time of an action (i.e. it is now possible to overlap two actions)

For instance, two tracks within the same sequence step can be synchronized, in order to achieve passing by specific waypoints
simultaneously.

For all actions contained in the sequence, the delay is a time attribute, just like their duration. It means the action will start with
respect to the specified delay with the theoretical beginning of the step, which the action belongs to. Valid delay values are zero
or positive.

Beginuing
date for Step

Delay
The actions appear in the "Action in sequence"” list, they are scheduled in steps and their duration and delays are displayed.

Note: To apply a delay to an action or modify it, all you need to do is select the required action in the Action in session list and
enter a value in the Action delay field:

Edit Sequence .ﬁ.!l

Edit Action | Edit Analysis |

Ackion in session
Track.1 (Track.1) Dieda
Track.2 (Track.1)
Color Action, | !

Move Up Merge Up |
Mowe Down - s —
Action duration ()| 5 H Reset duration Action delay (s)| 2

[ Action add mode
| @ Creste last step and add () Add in last step () Deerative crests last step and add

@ ok | & Cancel |

i

Also read : About actions duration
Now click the Edit Analysis tab:
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Edit Sequence

Edit Action

Analyzes in zession Analyzes in Sequence
Interference. 1 Analyses | Status | Step |
|nterference. 2
Diztance.
Digtance. 2

e

Set all unactivej Set all active j Set all stop j

w 0K i & Cancel
: ar‘u:ej

The Edit Analysis tab lets you perform the following operations:

Add/remove interferences or distances using the green arrows
o 1. Select an analysis in the "Analyses in session" list and click add.
The action is added in the sequence list.

2. Select an analysis in the "Analyses in Sequence” list and click remove

Note: you can add existing interferences or distances or create them on the fly (in this case they are automatically displayed in
the "Analyses in session "list

Set the clash detection mode
o Set all inactive option: (default mode) as you simulate your sequence, the detection is set to off, the interferences
and/or distances defined in your sequence are not taken into account

Set all active option: as you simulate your sequence the detection is set to on, the interferences and/or distances
defined in your sequence are taken into account

Set all stop option: as you simulate your sequence, the detection is set to stop (on collision), the simulation stops when
an interference defined in your sequence is detected. The distances defined remain active.

=, About Editing an action and analysis
Double-click actions, interferences, distances to display the dedicated editor. Perform the required modifications, the

modifications are automatically taken into account in the Edit Sequence dialog box.

s ';'1' 4
Cn L,
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Displaying Gantt Chart

P This task shows you how to display the Gantt Chart viewer.
) A Gantt chart allows users to do a basic, overall cycle-time analysis for a set of actions. The Gantt chart

visualization is based on the cycle time parameter defined in each action.
About Gantt Chart:

The Gantt chart is another way to visualize your sequence. Note that you cannot modify the action
duration using the Gantt window.

A Gantt chart is bar graph of a sequence. It shows start and stop times as well as dependencies. The
Gantt chart is a 2D view of the sequence process.

Open the CHAINSAWAT.CATProduct document

A sequence is defined
1. Select a sequence in the specification tree:

for instance Sequence.4

a;r—ﬂpplica’rioﬂs

+—Shuttle

F—Tracks

&—Color Actions

T—‘Jisibilit}# Actions

T Sequences

+—E Sequencea. ]
E Sequence 2

T—t:i;ﬁ Sequence 3

——ght Seduence 4

Action 14 Track 7 (Track. 1]

Action 2ffsequence 3

- Gantt Chart for multiple sequences in a single Gantt Chart are not supported

2. Select Window->New Gantt Chart Window



DMU Fitting Simulator

Winidow

j Hew Wwindow

T:It' Mew Gantt Chart ‘Window

Tile Honizontally

Tile Wertically

LCazcade

1 Productl
[V 2 CHAINSAW_S. Product

The Gantt chart window is displayed:

Version 5 Release 13
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Activity Duration | BeginTime | EndTime
=oequence. 4 40,25 0.00 4825
Start. 1 0.00 0.00 0.00
Action. 1 49.25 0.00 49.25
Stop.1 0.00 4925 49.25
Action 2 35.00 0.00 35.00

4

M

Let's describe it more carefully:

. The left frame of the Gantt chart lists each of the individual actions and /or analyses that exist in
your document, displaying the duration, start time and end time for each.

. The right frame provides a graphical representation of each action or analysis (along the line of
time) which also indicates the start, duration and end of each.

. A dashed vertical line in the right window (called the Time Line), provides a visual indication of the

current time during the execution.

h‘.

You can easily modify the action duration within the Gantt Chart, stretching the action graphical
representation, the Gantt Chart as well as the Edit sequence dialog box are automatically updated.

For instance, double-click a sequence in the specification tree. You are in the sequence command.

Then select Window->New Gantt Chart Window:
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It does work, the other way round: modifying the action duration within the Edit Sequence updates the

Gantt Chart window automatically

@;
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Defining a Sequence

I
{T}' This task shows you how to define a sequence
Open the DEFINE_SEQUENCE.CATProduct document.
=) Tracks are already defined

S Click the Edit Sequence icon % in the DMU Simulation toolbar

The Edit Sequence dialog box is displayed

2. Select Track.1 (Track.1l) in the action in session list and click

3. Select Track.1 (Track.2) in the action in session list and click

Edit S5equence

EdtAction | EditAnabsis |

Achon in seszion Achon in Sequence
Track. 1 [Track 1] [ Action [ Duistion s) [ Detap ) |

Track.1 [Track_ 2]
Track_1 [Track.1) B91.728 ]

Track 1 [Track.2)  631.728 0

Move Lip 1 henge Lip j
bonve Diowen | Merge Dawn
Action duration [s]F_E A ezt mumI Action delay [s]m
Action add mode
@ Create last step and add ) dd in last step ) Iterative create last step and add |

w Cancel I

The Sequence.1 is identified in the specification tree
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l—AprIil:atiDns
T—Tracks
£ Track 1 (Track 1)
£ Track 1 (Track?)

==[istance

fy .
-. Distance.1
== |nterference

I—% Interference.l

s=Sequences

=

Action TATrack.1 (Track.1)
Actian 2/ Track.1 (Track.&)

you want them to start together
4. Click Merge Up button

Edit S equence

Version 5 Release 13

_EdnAcion | EditAnaysis |

Achon in sezzion Action in Sequence

Track.1 [Track 1] | Step 1 Achion

Track.1 [Track 2]

il
|

1]

1 Track1 ETlacl-:.TE

| M

Move Up |

Marge Up |

b Diown |

Merge Diown i

Action add mode
¥ [reate last step and add

) Add in last step

Aedion duration la]ﬁ1 74 Eﬁm daJldianinn delsy [s]lI] E

2 lterative create last step and add

@ 0k | & cancsl|

The two actions will start together

Note: you could have selected both (simultaneous mode) in the action in session list.

5. Check the "Add in last step" option in the Edit Sequence dialog box

(Create last step and add option is set by default)

= Action add mode

() Create last step and add W Add in last step

() |terative create last step and add

6. Add a color action (you are going to create it on the fly), for this

Click the Color action icon % in the DMU Simulation toolbar

The Color Action edition dialog box appears
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Color Action EHE

Marme: M ﬁl
)% Objeck: |Mo selection Edit I
Interpulater:lLinear j More == I

@ oK I ll;l:aruzell
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+ You can alter the name of the color action by entering one in the Name field, or you can accept the default name

I  provided.

7. Select Handle.1 either in the specification tree or in the geometry area

The Graphic Properties toolbar appears

8. Select a color of your choice using the arrow and combo list. For instance blue

Graphic Properties x|

9. +
Click Record %@g
10. Set the transparency, for this:

. click the Edit button -M in the color action dialog box
. select the Graphic tab in the Properties dialog box displayed

. check the transparency option if needed, and move the slider as desired

J|*j|1nnz T Howid w|[NoLine #][>  7|[Mone  x|=Sf
) ]

Note: you can access the Properties dialog box at any time to change color, transparency. The Graphic Properties

toolbar a quicker way to modify graphic properties.
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Propeities HE

Curent selection - I P | j

Froduct | Graphic | Mechanical I Drafting I

Graphac Properties
Colo Linetype Theckness
|_ J| No LineType | [Mowidn  +]

T rens_p.arency

(]
4 Pickable
[ Lowdnt

INcne ll

I are...

[@ ok | @appk]| Oiose |
=N

11. Click Apply, when done, click close to exit the Properties dialog box

12. .
Click Record %gi

13. Click Ok in the Edit Color Action dialog box when you are satisfied.

Mame: |C|:|I|:|r Zam_Gear. 1 @E |

B object: [Cam_Gear.1 Edic |
Interpnlater:lLinear j Mores = I

@ 0K J ﬂCanceIJ

-

The color action is automatically added in the action in the sequence and identified in the specification tree
Stap | Action | Duration [) | Delay (21

1 Track 1 [Track.1) B91.728 0

1 Track 1 (Track 2) B91.728 1]

1 Color Action. 1 [Cobor Action ] 0asny? |
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;Fﬁlxpplil::atiuna

Tv'Tral::ks

Distance

Tv'lnten‘erence
T-Sequences
Sequence.]
£ Track.1 (Track.1)
£ Track 1 (Track.2)
2. Color Action.1 (Color Action. 1)
=-Color Actions

L% Color Action1 (Calor Action 1)

=-

14. Modify the action duration if necessary
For more detailed information, please read: About Action Modification

Enter 200 in the Action duration field

Action duration [S]IEDD

=

15. Select the Color Action.1 in the action list and modify its delay:
enter 400 in the Action delay field

Achion In Sequence
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Color Action. 1 [Color Action. 1]

Step | Action | Druration [z] | Drelay [=] |
1 Track. 1 [Track.1] B91.728 1]
1 Track 1 [Track.2) B91.728 1]

A

400

Move p I terge Up I
Move Dawn I kerge Down I
Action duration [3]|2EIEI E Reset duration Iﬁ.ctiun delay [S]I*m':l E

16 Play your sequence if needed using the Player

Now add analyses in your sequence for validation purposes
17.Click the Edit Analysis tab
18.

Multi-select the existing analyses (i.e. Distance.l and Interference.l) and click

[
w |

Note: you can create and add analysis specifications on the fly. You can also edit existing analysis specifications,

double-clicking them in the "Analyses in sequence" list

19. Click Set all active button
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Edif s equence

EdiAction | Edit Anaysiz |

Analpzes 0 sesmon Anslyzes in Sequence
fnakses | Shatug | Elapl
Al B Distance. aciive al
Analpeis B nteiference. ] active al

ing
bl

Set all unachve I Set all achve I Set allztop |
@ 0K ] wl Cance |
-

20. Click Ok in the Edit Sequence dialog box when satisfied.

21. HFH
Select your sequence in the specification tree and click the player icon BT
22. Simulate your sequence using the Player buttons.

23.

If you need to restore the initial positions, click the Reset icon :
24.0pen the DEFINE_SEQUENCE_RESULT.CATProduct to check your result

s 'a-; A
s :‘" -
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Generating Animations

Generate a video using DMU dedicated tool (using Tools->Simulation->Generate Video),

Generate a video using standard tools (using Tools->Image->Video),
Please also read Generate an Animation



DMU Fitting Simulator Version 5 Release 13 Page 186

@

Generating a Video Using Standard Tools

This task shows you how to generate a video file selecting Tools-=Image-=>Video...

Open CHAINSAWAT.CATProduct document.

1. Select Sequence.4 in the specification tree

2.0pen a camera window, select Window-=>Camera window->Camera.l...

3. Select Window->Tile Horizontally...

% CATIA VS D] =]
S e Edt Yew et Jook feswe Window |eb

% | Lawmsia

Froduct]
) Bogy (Body 1)
% Engires (Ervgine. 1)
@ Sword [Sword 1)
3 Hande (Hande 1)
phcations

Shuttie

Tracks

Caolor Achons

NHERE BP=hEFpEF & -

Wis|birty Actions
Sequences

h Sequencs. 1
h Sequence

e o pp——

!3Eﬂ s [ G )G fn.ig? H-:a'f'? 4= %

DEMD_CGE_CHAMSAW_BOD'_SAFE TYHANDLE og/DEMO_CGE_CHANSAW_BOD'_SAFE TYMANDLE 1M ande [ 7]
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DEMO_CGE_CHAMSAMW_BO0Y_SAFE TYHANDLE cgi/DEMO_CGE_CHAINSAW,_BODY_SAFETYWANDLE \Mane [ Ol |

3. Multi-select the tracks in the specification tree and click the Hide/Show @ icon, or select the View-

>Hide/Show->Swap Hide/Show command.

The track objects are no longer displayed: they have been transferred into the No Show space.
You are now ready to generate a film in AVI format
4. Select Tools-=Image-=>Video to display the Video Recorder dialog box
. Set Up the Capture Session

. Click the Recording button %@ to access the Video Properties dialog box which lets you set up the video
capture parameters prior to recording the video

. Choose the Video File Format and Location

. in our example select Microsoft AVI (Windows)
. Specify which part of the screen to record

. Setting Movie Replay Parameters

. Click OK in the Video Properties dialog box to start the recording.

Please read Recording Interactions in Video Format in the Infrastructure User's Guide

o T

S-Run your sequence simulation with the Player

6. Click Stop
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Explode

You can use the explode functionality either to understand better the structure of your assembly
and analyze the dismount capability or to obtain a printed document of your exploded product for
further analysis.

*ac” Explode a product: Select a product, then click the explode icon. Select the required explode
%?W'."ﬁvtype and depth setting. Click Apply.
Explode a constrained assembly: Select a product, then click the explode icon. Set the explode
type to constrained, when done click Apply.
Explode a shuttle: Select a shuttle, then click the explode icon. Select the required explode type
and depth setting. Click Apply. The interest of this operation lies in the ability of viewing all
components separately within the same plane. Now, you can print the exploded view.
Generate a Sequence from an exploded view: Select a product, then click the explode icon.
Select the required explode type and depth setting. Check the Generate a sequence option.Click

Apply.
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Exploding a Product

This task illustrates the use of the Explode capability. Exploding the view of an
assembly means separating the components of this assembly to see their
relationships.

At any time though, you can check the product structure via the specification tree.
The explode capability allows you to fully understand the product structure in a 3D
context.

Open the CHAINSAW.CATProduct document.

Select Productl in the specification tree.

&I:ID":
a
Click the Explode icon ﬂﬁ
The Explode dialog box is displayed.

Explode

— Definition
Drepth:) &l levels j Selection:
Type: |30 j Fixed pru:u:qu:t:l Mo zelection

— Scroll Explode

K[>

[] Generate Sequence

@ spply | @ Cancel

-

Product 1 is the assembly to be exploded. The Depth parameter lets you choose
between a total (All levels) or partial (First level) exploded view.

Set All levels if not already set.
Set 3D as explode type.

You can now generate a sequence from the exploded view, all you need to do is
click the Generate Sequence checkbox before launching the explode operation.
For more detailed information refer to Generating a Sequence from an Exploded

View

Click Apply to perform the operation.
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Explode
— Defirition
Depth:) &l levels j Selection: | 1 product
Type: [3D j Fiwed pru:u:qu::t:l Mo zelection

— Scroll Explode

SRR

[] Generate Sequence

T (3 Ay | @ Concel
.

The Scroll Explode field gradually displays the progression of the operation. The

application assigns directions and distances. Once complete, the assembly looks
like this:

The interest of this operation lies in the ability of viewing all components
separately.

i

|

If you click —I you go back to the product structure level which corresponds in
this case to the sub-entities: engine, handle, sword as shown below:
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.. You can easily move products within the exploded view using the 3D compass.
Information Box |

You can now move products with the 30 compass
d Show thiz mezsage next lime

@ OK
7. Click OK to confirm the operation or click Cancel to restore the initial view.

Note: If you click OK, the following warning message is displayed as the exploded
view is kept when exiting the command. In this case, if you need to restore the

initial view click the Reset icon %

Warning |

Y'ou are about to modify product pozitions.
Are pou sure’?
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%

s |
g

o

Exploding a Constrained Assembly

This task shows how to explode an assembly taking into account the assembly constraints.
This Explode type is applicable only to specific cases:
when the assembly is assigned coincidence constraints:

. axis/axis

. plane/plane

Open the EXPLODE_CONSTRAINED ASSEMBLY.CATProduct document.

"\.n.-"

. d
Click the Explode icon ﬁm

The Explode dialog box is displayed.

. Wheel Assembly is selected by default, keep the selection as it is.

You can also use the drag and drop capability (drag the explode icon and drop it onto the
required product in the specification tree.

The Depth parameter lets you choose between a total (All levels) or partial (First level)
exploded view.

3.Keep All levels set by default.

. Set the explode type. 3D is the default type. Keep it.

You can now generate a sequence from the exploded view, all you need to do is click the
Generate Sequence checkbox before launching the explode operation.
For more detailed information refer to Generating a Sequence from an Exploded View

. Click Apply to perform the operation.

Explode

Drefirition
Crepth:) &l levels j Selection: roduct
Type: |30 j Fixed productMa selection

|' Scroll Explode

[ ] Generate Sequence

K[>

@ Apply | @ Cancel

C -

Note that you can move products within the exploded view using the 3D compass.
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Information Box |

ou can fow move products with the 30 compass
o Show this meszage next time

The manipulation toolbar is also available once you move an object with the 3D Compass.

The Scroll Explode field gradually displays the progression of the operation. The

application assigns directions and distance. Once complete, the resulting exploded view
looks like this:

You are not satisfied with this result as the nuts are not correctly positioned. The
constraints are not respected. Replay the scenario selecting the constrained type.

6.
Still in the Explode dialog box, set the constrained type.

7 Define a fixed product: in our example select the Rim1 either in the specification tree or in

the geometry area
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$ 2szembly
“°
¥§ Diigke [Disk_[%

i—@ Lug Mut [Lug Mut.1]
| &8 | ug Mut [Lug Nut 2]
'8 % |ug Mut [Lug Nut 3]
=% Lug Nut [Lug Mut.4)

%8 Lug Nut [Lug Mut 51
tﬁ] Consztraints

Applications

8. Click Apply to perform the operation.

Explode
— Defirition
Crepth:) &l levels j Selection: | 1 product
Type: | Constrained j Fiued pru:u:lun:t:fﬁimJ

— Scroll Explode
. SR

[ ] Generate Sequence

w 0K @ [4pply w Cancel

Once complete, the resulting exploded view looks like this:

The nuts are correctly positioned, the exploded view corresponds more to the reality and to
a technical documentation.
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h.

9.

Click OK to validate the operation or click Cancel to restore the original view.

Note: If you click Ok, the following warning message is displayed as the exploded view is
kept when exiting the command. In this case, if you need to restore the initial view click the

Reset icon L5 .

Wamng |

Y'ou are about to modify product positions.
Are you sure’?

The explode functionality aims at understanding better how the assembly is structured. You
can use it for further purposes: creating scenes, print, keep the exploded view as archive

document or generate a drawing (please refer to Create Scenes in the DMU Navigator
User's Guide)

L
e
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%

s |
g

h‘.

. Select the shuttle you need to explode in the specification

Exploding a Shuttle

This task shows how to explode a shuttle. This time, you need to print the exploded view to
define a bill of material for instance

Open the EXPLODE_SHUTTLE.CATProduct document.

'R.n.-"

. d
Click the Explode icon ﬂg@

tree or in the geometry area.

You can also use the drag and drop capability (drag the explode icon and drop it onto the
shuttle.l in the specification tree.

The Explode dialog box is displayed :

The Depth parameter lets you choose between a total (All levels) or partial (First level)
exploded view.

Explode K

D efirition
Crepthe) &l levels ¥ | Selection: S huttle. 1
Type: |30 = | Fied product{Ma selection

|7 Scroll Explode

[ ] Generate Sequence

K[>

@ Apply I w Cancel

.

. Set first level if not already set.

. Set 2D to define the explode type. The exploded view is set to the screen plane.

You can now generate a sequence from the exploded view, all you need to do is click the
Generate Sequence checkbox before launching the explode operation.
For more detailed information refer to Generating a Sequence from an Exploded View
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5. Click Apply to perform the operation.

Explode

Drefirition
Crepth:) &l levels j Selection: S huttle. 1
Type: |20 = | Fixed product[No selection

|7 Scrall Explode

[ ] Gererate Sequence

K[>

@ 2pply I - Eann::ell

The Scroll Explode field gradually displays the progression of the operation. The
application assigns directions and distance. Once complete, the resulting exploded view
looks like this:

. The interest of this operation lies in the ability of viewing all components separately within
the same plane.
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6. Click OK to validate the operation or click Cancel to restore the original view.

Note: If you click Ok, the following warning message is displayed as the exploded view is
kept when exiting the command. In this case, if you need to restore the initial view click the

Reset icon % .
Waming |

“'ou are about to modify product pozitions.
Are pou sure’?

"Now you can print the exploded view. Select File->Print command to display the Print
dialog box

Once you select the desired settings, press the preview button and click OK

A4 2100 237 0mm] [ 40%]

=

Prnt Preview
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Generating a Sequence from an Exploded View

This task shows how to generate a sequence from an exploded view

£l
N
Open the CHAINSAW.CATProduct document.
o 1. “"|:|‘:I|:|",|
i Click the Explode icon ..-;ﬁ;'%"
The Explode dialog box and the manipulation toolbar are displayed.
2. Product.l is already selected, keep the selection as it is.
* You can also use the drag and drop capability (drag the explode icon and drop it onto the required
I product in the specification tree.
The Depth parameter lets you choose between a total (All levels) or partial (First level) exploded
view.
3. Keep All levels set by default.
4. Set the explode type. 3D is the default type. Keep it.
5. Click the Generate Sequence checkbox
6. Click Apply to perform the operation.
Explode
Drefinition
Depth:| &l levels j Selection: ;
Type: |30 j Fixed prnduct:| Mo zelection
Scroll Explode
1
ﬁ qE
d [enerate Sequence
@ 0k | @ apply | @ Cancel |
-
Note that you can move products within the exploded view using the 3D compass.
Information Box |
T'ou can now move products with the 30 compass
o Show thiz meszage nest time
-
f The manipulation toolbar is also available once you move an object with the 3D Compass.

7. Click Ok in the Information dialog box

The Scroll Explode field gradually displays the progression of the operation. The application assigns
directions and distance. Once complete, the resulting exploded view looks like this:
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8. Still in the Explode dialog box, click Ok

The following warning message is displayed, click Yes

Wanng |

Y'ou are about bo modify product positions.
Bre yol e’y

This is what you obtain: the tracks are created and displayed in the geometry area . A sequence is
automatically created and displayed in the specification tree
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Y

‘roduct]

$Body (Body.1)
f—%}Engine (Engine.1)
r%) Sword (Sword.1)
f%}Hanme (Handle.1)
-'-a-’-'lapplicatiuns
Eiequenc:es
#% Sequence.]
®-Tracks
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9. Double-click Sequence.l in the specification tree. Play your sequence as desired.
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§-Saquances
Lm Sequence.]
w=Tracks

= i Track 7 (Track 1)

~aim Trocko B (Track 1)

ot Track 3 (Track 1)

- Track 10 [Track 1)
- Track 11 (Track 1)
= i Track 12 (Trock.1)
= i Track 13 (Track.1)
il Track 14 Tradk 1)
iz Track 15 [Track 1)
= im Tracko 16 [Track.1)
=R Track. 17 (Track 1)
= iim Track 18 [Track.1)
= i Track 19 Track 1)
= Track 20 [Track. 1)
-l Track 21 [Track 1)
i Track 22 (Trock 1)
- Track 23 (Track 1)
=R Track 24 (Track 1)
= i Track 26 [Track.1)
= i Track 26 (Trock 1)
s Track 27 (Track 1)
ot Track 28 (Track 1)
=B Track 29 [Track 1)
=i Track 30 (Track 1)
- iim Track 31 (Track.1)
= s Track 32 (Track.1)
= M Track 13 (Trock 1)
iz Track 34 [Trock 1)
ot Track 35 (Track 1)
=R Track 36 (Track 1)
- Track 37 (Track 1)
= i Track 38 [Trock 1)
= Track 39 [Track. 1)
it Track 40 [Track.1)
i Track 41 (Track 1)
=i Track 42 [Track 1)
= Track 43 (Track 1)

= i Track 44 [Track 1)
= i Track 45 (Trock 1)

Page 204

The created sequence reflects exactly the product structure (simultaneous or consecutive tracks are

synchronized with the product structure)

The picture below shows you how the generated sequence is organized in a Gantt chart
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SEQUEHCE IH GAHTT WIEW
TRACK A
TRACKT 1
TRACKT.2
TRACKT 3
TRACK 2

Edit Sequence

| EditAction || EditAnalysis |

Actu:n IN SESEH0M

Track.1 [Track.1]
Track 2 [Track.1]
Track. 1.1 [Track 1)
Track. 1.2 [Track 1)
Track. 1.2 [Track 1)

>
&

#ction add mode
W Create last step and add

Action in Sequence
Shep | Achon | Duration Iz | Dielay [s] |
1 Track.1l [Track.1] 154.147 0
1 Track.2 [Track 1) 951134 0
£ Track. 1.1 [Track.1) 133,275 ]
2 Track. 1.2 [Track.1) 17073 1}
£ Track.1 3| Track.1) 147.8F¢ 1}
Mave Up | Merge Up |
Mave Diown | Merge Diown
Achon duration IE‘_II E Fiezat duration I.ﬁ.n:h:rn delay |_E‘_|I E
() Add in last step () Itesative create last step and add

|

[@ ok | @ Cancel]
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Advanced Tasks

DMU Fitting Simulator provides easy methods to define a multi-shuttle that will then be recorded and
replayed. Simultaneously to the replay or after, users can analyze the interferences and distance
assigned to the assembly.

Using Multiple Shuttles
Using Track and Sequence Capabilities
Converting a Simulation into a Sequence
Path Finder
Validating a Motion
Swept Volume
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Using Multiple Shuttles

This chapter shows how to use multiple shuttles.

Defining Several Shuttles
Defining a Shuttle Made of Shuttles
Recording a Multi-Shuttle Simulation
Defining a Shuttle Motion using another Shuttle as Reference
Defining a Shuttle Motion Using a Product as Reference
Adding a Shuttle in a Simulation

Page 207
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Defining Several Shuttles

- This task shows how to define/edit two shuttles. The final purpose of defining these shuttles to

7' dismount the engine.

First, perform an explode of product 1 to understand better how to dismount the engine.
= Open the SEVERAL_SHUTTLES.CATProduct document.

Let's create a first shuttle.

1. Click two objects (for instance, STARTINGHOUSE.1 and STARTHANDLE.1) in the specification
tree as shown below.

"pi Froduct |

==& Body (Bodp.1)

=3 DEMO_CGE_CHAINSAW BODY_TAME_RSIDE [DEMO_CHEE_CHAIMSAW BODY_TAMK_RSIDE 1]

~ 8 DEMO_CGE_CHAINSAW_RODY_TANE_LSIDE [DEMO_CGE_CHAINSAW _BODY_TAME_LSIDE 1)

—%h DEMO CGE CHAINSAW BODY STARTINGHOUSE IDEMO CGE CHAINSEW BODY STARTINGHOUSE.1)

— %y DEMO_CGE_CHAINSAW_BODY_STARTHANDLE [DEMO_CGE_CHAINSAW BODY STARTHANDLE.1)

48y DEMD_CGE_CHAINSAW BODY SILENCERSUPPORT [DEMO_CGE_CHAINSAW BODY SILEMCERSUPPORT.T)
8 DEMO_CGE_CHAINSAW _BODY_SILENCER (DEMO_CGE_CHAINSA&W _BODY _SILENCER.1)

=¥ DEMO_CGE_CHAINSA BODY_SAFETYTRIGGER [DEMO_CGE_CHAINSSW BODY _SAFETYTRIGEER.1)
=y DEMO_CGE_CHAINSAW BODY_PETROLCAP (DEMO_CGE_CHAIMSAW _BODY_PETROLCAP.1)

8 DEMO_CGE_CHAINGAW BODY_OILCAP [DEMO_CGE_CHAINSAW BODY_OILCAP.1)

— ) DEMO_CGE_CHAINS&W_BODY_HOOK_FR4 [DEMO_CGE_CHAINS&W _BODY_HOOK_FR4.1)

3 DEMO_CGE_CHAIMNSAW BODY _GASTRIGGER [DEMO_CGE_CHAINSAW BODY _GASTRIGGER.1)

-5 DEMO_CGE_CHAINSAW _BODY_FILTER [DEMO_CGE_CHAINSAW BODY_FILTER.1)

=8 DEMO_CGE_CHAINSAW BODY _CRAMKCASE_RSIDE (DEMO_CGE_CHAIMSAW BODY CRANKCASE_RSIDE.1)
-3 DEMO_CGE_CHAINSAW _BODY _CAAMKCASE_LSIDE [DEMO_CGE_CHAIMSAW BODY_CRAMKCASE_LSIDE.1]
%8 DEMO_CGE_CHAINS AW _BODY_CLUTCHCOVER [DEMO_CGE_CHAINSAW _BODY_CLUTCHCOVER.1)

% DEMO_CGE_CHAINSAW _BODY_FILTERCOVER [DEMO_CGE_CHAIMSAW_BODY _FILTERCOVER.Y

2. Click the Shuttle icon % )

The Edit Shuttle dialog T;ox and the Preview window appear.

3. Press OK to confirm your operation.

Edit Shuttle EEd
— Definition Walidation
M ame: IShuttIe.'I L] Angle: |'I Adeg
Selection: g Yector IE wectar j
Reference:| Mo reference T
Move: @ shume o
(2 Awis ?

W O I iEanceIl
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The Shuttle is created and identified in the specification tree.

=—Applications

2 Shuttle. 1

Let's create a second shuttle based on an existing group

4. %
You Drag the Shuttle icon == .and drop it onto the existing group in the specification tree
(Groupl)or click the shuttle icon first and select Groupl afterwards.
The Edit Shuttle dialog window appears (Shuttle. 2).

5. Press OK.

1
Ii-.-'-‘-.lnplicaticuns
Group

L& eremem

Edit Shuttle EE3

— DIefinition Y alidation
M ame: |S huttle. 2 L] Angle: |'I Bdeq

Selection: YWector:

IE vechar j
Feference:| Mo reference s
; |
Maove: @ Shuttle >

() Ais ?

- & Cancel I

6. The second shuttle is created and identified in the specification tree.
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7. You can edit the shuttles independently. For more information, please refer to Editing a
Shuttle.

;l—.-'-‘-.i:plicatinns
==[roup

Llﬁ Group.1

== Shuttle

By Shuttle, T

-—%ﬁi Shuttle.2
tﬁ Group.1

¥ One manipulator appears on each shuttle. These manipulators will allow you locating and moving
I the shuttles to the desired location.
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Defining a Shuttle Made of Shuttles

This task shows how to prepare a dismounting operation defining a shuttle made of
.,/ shuttles. You decide to dismount the whole clutch system included in the engine group.
Three shuttles shuttles are defined in our sample:

. Drum-Shuttle
. Hub-Shuttle
. Shoe-Shuttle

In our example, you no longer need to define a fourth shuttle containing the required
objects but integrate the Hub-shuttle and Shoe-Shuttle into the Drum-Shuttle.

As you replay the simulation, the three shuttles are single entities but if you need to move
the whole clutch system, you will only move the Drum-Shuttle.

Open the ENGINE_WITH_SHUTTLES.CATProduct document.
) Please refer to Defining a Shuttle and Editing a Shuttle .

You can use the drag and drop capability create shuttles in existing shuttles. Using drag

and drop can help to prepare your dismounting operation more carefully. You can

reorganize your assembly into a "shuttle” specification tree which corresponds to a logical

F i dismount operation. The "shuttle" specification tree reflects your product specification tree
and the logical dismount procedure.

| .
Ir—.-'-‘-.Fplln::atmnE

=="5Shuttle
The shuttles are created —
and identified in the it Dirurn-Shuttle
specification tree =
- P By Hub-Shuttle

2B Shoe-Shuttle

%



DMU Fitting Simulator Version 5 Release 13 Page 212

1. Multi-select the Hub-Shuttle and the Shoe- =-Anplications
Shuttle
Shuttle
:%'n Crrurn-5 huttle
“Eh HubShutle
Sy Shoe-Ghuttle [
2. Drag your selection onto the Drum-Shuttle ==2pplications
object Shuttle
:‘ﬁn Crurn-S hutte

A Shne-smﬁw

2B Hub-Shuttle, 1

You created a shuttle made of Shoe-Shuttle and Hub-Shuttle which reflects the logical
assembly.

3. Double-click the Drum-Shuttle in the specification tree
The Edit Shuttle dialog box and Preview window are displayed

4. Move the Drum-Shuttle
The Hub-Shuttle and the Shoe-Shuttle move alongside
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5. Click Ok Edit Shuttle dialog box to exit.
6. Double-click the Hub-Shuttle.
7. Move the Hub-Shuttle as required

8. Proceed in the same manner for the Shoe-Shuttle.
This is what you obtain:

. You are now ready to record a simulation. Please refer to the next task Recording a Multi-
: .f ' Shuttle Simulation.
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Recording a Multi-Shuttle Simulation

This task shows how to simulate a more than one shuttle fitting simulation. You are going
4/ to record a simulation with three shuttles.

Open the SHUTTLES_MADE_OF_SHUTTLES.CATProduct document.

- 1. Multi-select in the specification tree:
[ . Drum-Shuttle

« Hub-Shuttle
. Shoe-Shuttle

I-.-'f-.IDpIin::aticunﬁ
=—Shuttle
-2, DiumShuttle
=& Shoe-Shuttle.1
~Ep Hub-Shuttle. 1

2. Click the Simulation icon " .
The Edit Simulation dialog box is displayed
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Edit Simulation K E3 |
Name:MMl |

|:4 ERECRINCRENLE
AIEIEIEI [ =]

[ ] Animate viewpaint

Inzert I kA odify l Delete I Skip II
[ ] Automatic inzert

Interference ————— — Digtance
anf =1 |[fo |

Edit analyziz I E dit zimulation objects I
Edit sensors I

w 0K I ﬂEanceII

The 3D compass lets you move the shuttle

3. Move the Drum-Shuttle to the desired location via the manipulator.

4. Click the Insert switch to record the shot.

Insert means that you record and insert shots inside the scenario.

The initial location of the shuttle is automatically recorded as a starting shot.

If you need to reposition the shuttle, please delete the first position or modify it

”.
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5. Now select the Hub-Shuttle. Three possibilities are available:
. Select the Hub-Shuttle in the specification tree

. Select the Hub-Shuttle axis in the geometry area

. Select the product in the geometry area

The 3D compass snaps onto your selection

6. Move the Hub-Shuttle to the desired location using the 3D compass.

7. Click the Insert switch and record the desired shot.
8. Select the Shoe-Shuttle axis.

9. Drag the Shoe-Shuttle to the required location.

10. Record this motion clicking the Insert switch.

11. Press OK in the Edit Simulation dialog box

You recorded the motion of the three shuttles
The simulation object is created and identified in the specification tree



DMU Fitting Simulator Version 5 Release 13 Page 218

=4 plicationz
=S huttle
L-:’% D rurn-Shttle
3 Shoe-Shutte. 1
B Hub-Shuttle, T
== Simulation
L@F SR
'i":‘ap Crrum-Shuttle
5 Shoe-Shuttle. 1
B Hub-Shuttle. T
— 8 Shoe-Shuttle. 1
B Hub-Shuttle, T

You can now create a replay. For more information, please refer to Generating a
Replay.

To analyze an object and its related objects under the form of a specification tree or in the
3D, select the current selection icon from the Simulation toolbar or select Analyze -

=>Current Selection Panel from the menu bar. The Current Selection Panel dialog box
appears as follows:

h‘.
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Eunent Selection Panel _ (O] %]
Tiee | o |
E{j} Drum-Shuttle
STRTHERERE <§%ﬂ Shoe-Shutle.
B Hub-Shuttle. |
1 |1» |_

[ 1 Reframe on zelection [ Freeze & Wiew related objects

" 'a-!'j
ey
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Defining a Shuttle Motion Using Another Shuttle as
Reference

This task shows how to define a shuttle motion using another shuttle as reference.

Open the SHUTTLE REFERENCE.CATProduct document.
=) You decide to dismount the starthandle. You created two shuttles:
. Starthandle-Shuttle

. Startinghouse-Shuttle

For more details, please refer to Defining a Shuttle.
You are going to record the motion relative to another shuttle.

1. Double-click the Startinghandle-Shuttle in the specification tree.

2. Click the Reference field from the Edit Shuttle dialog box, select Startinghouse-Shuttle in the
specification tree.

3. Click Ok to confirm your operation

4. Multi select Starthandle-Shuttle and Startinghouse-Shuttle either in the specification tree or in the
geometry area.

Edit Shuttle K
— Definition W alidation
M ame: |5tarthandle-5hutt|e [ ] Angle: |'I hdeq
Selection: roduct Vector: IE T j
Feference o batnahonse- Gt T
Move: @ shue ﬁ:
() Axis ;
@ 0K I w Cancel I
-

5. Select Insert-=Simulation.

6. Select Starthandle-Shuttle in the specification tree and click Insert.

7. Select Startinghouse-Shuttle and click Ok to end your simulation recording.
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The Starthandle-Shuttle and Startinghouse-Shuttle motions are synchronized. The Startinghouse-
Shuttle moves relatively to the Starthandle-Shuttle.

'.. Note that when you define a reference shuttle in this manner the specification tree is updated as if you had
' I ' defined a shuttle made of shuttles.

=—Applications
shuttle
L%m otartinghouse-Shuttle

2. Starhandle-Shutile

Simulation

L simulation.

e
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Defining a Shuttle Motion Using a Product
as Reference

=+ This task shows how to define a shuttle motion using a product as reference.

In our example, we study the dismounting of the starthandle. The Chainsaw design is still
subject to changes and you know the startinghouse is going to be repositioned because the
engine position is not defined yet.

You need the starthandle (shuttle) to be associative with the startinghouse (reference
product) within the simulation to keep the consistency of the motion.

The capacity to select a product as reference will keep your simulation consistent after
design changes (here on the startinghouse)

. You already defined the dismounting path of the starthandle

Open the CHAINSAW1.CATProduct document.

= You defined a simulation reflecting the dismounting path of the starthandle. You defined a
shuttle on the starthandle

. Shuttle.1

For more details, please refer to Defining a Shuttle.
ﬂ t Double-click Simulation.1 in the specification tree.
-;—.ﬁ.i:plicatinns
Shutte
Li?m Shuttle. 1

== Simulation

|
= Simulatiunﬁl%
E b
Simulation.

The Edit Simulation dialog box and Preview window appear

2. Modify the interpolation value as desired. For example: 0.04
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EIID.EID

rs
—
T
S ——

[,

Y

Wo——

Click the Play Forward button.
The recorded motion is replayed.

I

N

Elln.nn

=

1 [Flay Fu:urwaru:llv I

Now the startinghouse has been repositioned

Open CHAINSAW2.CATProduct.

The design has changed and the shuttle motion is no longer valid.

Page 223
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5. Double-click Shuttle.1 in the specification tree

6. In the Reference field from the Edit Shuttle dialog box,
the CHAINSAW_BODY_STARTINGHOUSE.1 is selected.

Edit Shuttle
— Defirition — W alidation
M arme: IS hiittle. 1 L] Angle: |'| Adeg

Selechon: ‘ector: TR
Fieferenn:e:l DEMO_CGE_CHAIMS,

: e
Move: @ shuttle =

O iz ?

w 0K I ﬂEanceII

7. Click Ok

8. Double-click the Simulation.lin the specification tree

9. Replay your simulation. The shuttle motion is updated. The design change is taken
into account.
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Adding A Shuttle in a Simulation

This task shows how to add a shuttle in a simulation. In our example you need to move first the starthandle to dismount
%7 the startinghouse.

)

Open the ADDING_SHUTTLE.CATProduct document.
You created a shuttle with the startinghouse. (referred as shuttle.1)

(H

1. 1. In the specification tree, click Shuttle.1.

%
‘-%3. Enaine [Engine.1]
T Sword [Sword 1)
¥ Handle [Handle.1]
Applications

Shuttle
Liﬁn Shuttle. 1

Click the Simulation icon

The Edit Simulation dialog box and Preview window appear.
The starting shot (shuttle initial position) is automatically recorded.
Move the shuttle to the desired location with the manipulator.

4. Click the insert switch and record the desired shots

You need to move the starthandle, for this: create a shuttle without exiting the simulation command

> St
Click the Shuttle icon .
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6. Select DEMO_CGE_CHAINSAW_BODY_STARTHANDLE.1 either in the geometry area or in the specification tree
(expand the Body item)

7. Click OK to confirm the shuttle creation.

8. Click Edit simulation objects in the Edit Simulation dialog box as shown below:

Edit Simulation HE|

|Name:|5 irulation. 1 |

i
[« raun i ]|
an.nn [ ¥l

[ &nimate viewpaint

Insett | Hodiw | Delete | Skip I

[] Automatic insert

— Interference ———— Digtance
| i = | [ [~

Edit analysis | Edit simulakion obiects |

....... -

g
@ Ok | @ Cancel]

-
The Edit Simulation Objects dialog box is displayed.
Edit Simulation Objects EHE
Mo | M ame |
1 Shuttle. 1
Browsze. . | ﬂ.dd I

@ 0K I ﬂEanceII

9. Click Add and select shuttle.2 in the Select dialog box and click OK

10. Click OK in the Select dialog box.

11. Click OK in the Edit Simulation Objects dialog box to confirm your operation.
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Edit Simulation Objects

Mo | Mame |
_'I Shuttle. 1 .

- EK I ﬂlEanceII

=2 plications
Shuttle

The shuttle.2 is identified in the specification tree '-'_!-\all Shuttle.1
oy Shuttle.2

Simulatian %

12. Move the shuttle.2 to the desired location with the manipulator

13. Click the insert switch and record the desired shots.

You can dismount the startinghouse.
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Using Track and Sequence Capabilities

This chapter aims at illustrating the useful combination of tracks and sequences throughout a step-by-
step dismounting scenario:

Road Map

Phase 1: Dismount the Chainsaw Handle

Creating a Chainsaw_Handle Shuttle

Performing clash detection (standard clash tool) within the shuttle command.
. Hiding the gray handle object (CHAINSAW_BODY_HANDLE.1)
. Resetting products position

Creating a Chainsaw handle shuttle track

Phase 2: lllustrate the dismounting operation
Displaying the hidden gray handle (CHAINSAW_BODY_HANDLE.1)

. Creating a visibility action on the gray handle object

. Defining a sequence containing the handle shuttle track and the created visibility
action

Running the defined sequence

Phase 3: Finalize the dismounting operation:

. Editing the sequence

. Creating a track on CHAINSAW_BODY_CLUTCHCOVER.1 (Clutchcover_Track)
within the sequence command

Running the sequence
. Modifying action duration and scheduling within the sequence
. Running the sequence again

Modifying the DMU player parameters

Creating a track on CHAINSAW_BODY_SAFETYHANDLE.1
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Phase 4: Generate a film

Creating a camera (using the View ->Named Views...) with 3 different
viewpoints focusing on CHAINSAW_BODY_SAFETYHANDLE.1, on
CHAINSAW_BODY_CLUTCHCOVER.1 and on the Chainsaw_Handle Shuttle

Playing the created camera

Defining a camera track

Defining a new sequence

Customizing the player parameters

Editing the camera track

Defining a sequence and replay it (in a camera window Window )
Multi-selecting and Hiding the current tracks

Generating a Film (in AVI format) using Tools-=Image-=Video..
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Dismounting the Chainsaw Handle

7, This scenario is aimed at dismounting the chainsaw handle: each of the following products belongs to the body set.
—i—
Y|

For this you will need to perform various operations such as:
Creating a Handle_Shuttle

Performing clash detection
Hiding handle
Resetting products

Creating a Handle_Shuttle track

Open the CHAINSAW.CATProduct document.

1. Expand the Body node, and select in the specification tree or in the geometry area:
. (CHAINSAW_BODY_TANK_RSIDE.1)

. (CHAINSAW_BODY_TANK_LSIDE.1)
(CHAINSAW_BODY_SAFETYTRIGGER.1)
(CHAINSAW_BODY_PETROLCAP.1)
(CHAINSAW_BODY_GASTRIGGER.1)
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.‘P' Froduct |

o~ Body [Bady1)

3 DEMO_CGE_CHAINSAW_BODY_TANK_RSIDE [DEMO_CGE_CHAINSAW_BODY_TANK_RSIDE.1]

— 44 DEMO_CGE_CHAINSAW_BODY_TANK_LSIDE [DEMO_CGE_CHAINSAW_EODNY_TANK,_LSIDE.1)

¥ DEMO_CGE_CHAINSA&W BODY_STARTINGHOUSE [DEMO_CGE_CHAINSAW_BODY_STARTINGHOUSE 1)

— % DEMO_CGE_CHAINSAW BODY_STARTHANDLE [DEMO_CGE_CHAINSAW BODY_STARTHANDLE.1)

8 DEMO_CGE_CHAINSAW_BODY _SILEMCERSUPPORT [DEMO_CGE_CHAINS&W _RODY_SILENCERSUPPORT 1)
5 DEMO_CGE_CHAIMSAW _BODY_SILEMCER [DEMO_CGE_CHAINSAW_BODY_SILEMCER 1)

% DEMO_CGE_CHAINSAW_BDDY_SAFE TYTRIGGER [DEMO_CGE_CHAINSA_BODY_SAFETYTRIGGER.1)
%) DEMO_CGE_CHAINSAW_BODY_PETROLCAP [DEMO_CGE_CHAINSAW_BODY_PETROLCAR.1)

~ 3 DEMO_CGE_CHA&INS AW _BODY_DILCAF [DEMO_CSE_CHAINS&W _EODT_DILCAF1)

8 DEMO_CGE_CHAINS AW _BODY_HOOK_FRY [DEMO_DGE_CHAIMGAW _BODY_HOOK_FR4.1)

% DEMO_CGE_CHAINSAW_BDDY_GASTRIGGER [DEMO_CGE_CHAINSAW_BODY_GASTRIGGER.1]

— % DEMO_CGE_CHAIMSAW_BODY_FILTER [DEMO_CGE_CHAINSAW BODY_FILTER.1]

-4 DEMO_CGE_CHAINSAW_BODY_CrUNDERCOVER [DEMO_CGE_CHAINSAW BODY_CYLINDERCOVER 1)

— % DEMO_CGE_CHAIMSAW BODY_CRANKCASE _RSIDE [DEMO_CGE_CHAINSAW BODY_CRAMKCASE_RSIDE.1)
=8 DEMO_CGE_CHAINS A BODY CRANKCASE_LSIDE [DEMO_CGE_CHAINGaW BODY_CRANKCASE_LSIDE 1)
5 DEMO_CGE_CHAIMSAW_BODY_CLUTCHCOVER [DEMO_CGE_CHAINSAW_BODY_CLUTCHCOVER.1)

% DEMO_CGE_CHAINSAW BODY_FILTERCOVER [DEMO_CGE_CHAIMS&W _EBODY_FILTERCOVER.1)

b-T) Ergine [Engine 1]

6= Swoed [Sword 1)

b=T5) Handle [Handle 1)

d=Applications

: e
Click the Shuttle icon from the DMU simulation toolbar.

The preview window gives the shuttle content

Page 232
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Preview _|O] x|
4
T -
3. Give the shuttle a meaningful name (Handle_Shuttle for instance)
Edit Shuttle
— Definition W alidation
Mame: |Hand|e_5huttle| L] Angle: |'I Adeq
Selection: [§aslias=e: Wechor: IZ o j
Reference:|No reference L iy
Move: @ Shute x—ﬂ:,—-}J
(2 Az ;
@ 0K l - Eancell
i

Now still in the shuttle command you are going to move the shuttle and perform a rough clash detection to prepare your
dismounting path.

4.
Click the arrow within the Clash Detection icon ® from the DMU Check toolbar.
Undock the toolbar if necessary.
Automatic cl... B
' ® &
N
5.
Set the Clash detection to on
6.

Move the shuttle. using the 3D compass. There is a collision between the Handle_Shuttle and the Clutch cover and the
object BODY_HANDLE makes the dismounting operation impossible
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There is a collision between the Handle_Shuttle and the Clutchcover , besides, the object

(CHAINSAW_BODY_HANDLE) makes the dismounting operation impossible. You are going to hide it but now validate the
shuttle creation

7. Click Ok

The position is kept when exiting the command. In this case, you need to restore the initial view click the Reset icon
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9. Select the (CHAINSAW_BODY_HANDLE.1) either in the specification tree or in the geometry area

Click the Hide/Show @ icon, or select the View->Hide/Show->Swap Hide/Show command.
The object is no longer displayed: it has been transferred into the No Show space.

In our example, the CHAINSAW_BODY_HANDLE.1 is no longer displayed.

Al -

Now, you are ready to define a track for the created Handle_Shuttle object. For this,

10. gg
Select Handle_Shuttle in the specification tree and click the Track icon from the DMU Simulation toolbar.

€ Body Body 1)
‘% Engine (Engine.1)
Ea} Sword (Sword.1)
%} Handle (Handlz.1)

== Applications
i—SEnle
)
B T
The Track dialog box along with the DMU recorder and player are displayed:
Track H
8 Obiect  Flande. Shule @al
Interpnlater:l Linear j
o 0K I - Ear‘u:ell
-

|85 ohy oy B8
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9.

Record your track shuttle, Move the 3D compass and click Record at each time position of your choice.

Version 5 Release 13

If you double-click Record, the automatic insert mode is activated.

Note: You can also use the Insert Key instead of clicking Record.

Please refer to Recording a Track

When satisfied, click Ok.

10. Rename your track with a meaningful name: in our example, choose Handle_Shuttle_Track. for this:

Page 236

Right-click Track.1 object in the specification tree and select the properties item from the contextual menu displayed

Click the track tab.

Properhes

Curent selection : | Track 1 [Track 1)
Track | Graphic |

Nﬂi’-‘

Mame:

andle_ Shuklle_Track]

Imstance nanmes;

Twne fmanagemert

rack 1 LE

Spead: ﬁ.l:[ll m_% DUT*!ﬁﬂ":h?EBEIEIs

Log mar

ME | Operatar |

@ ok | @ app ]

Mare. I

Clase_|

11. Replay your Handle_Shuttle_Track using the VCR buttons from the dedicated player
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- 05 W Ko« m oo

You created a shuttle and a track using this shuttle:

Froduct]]
& 8ody Body )
% Engine (Engine.1)
# sword (Sword 1)
% Handle Handle.1)
==Applicatons

Shuttle

I—:ﬂn Handle_Shutlle
& Tracks

& Handla_Shutle_Track (Track.1)

Now, you are going to illustrate this dismounting operation.

e
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lllustrating the Dismounting Operation

This scenario is aimed at illustrating the chainsaw handle dismounting operation
For this you will need to perform various operations such as:

. Displaying the CHAINSAW_BODY_HANDLE.1 object
. Creating a visibility action on CHAINSAW_BODY_HANDLE.1 object
. Defining a Sequence containing the Handle_Shuttle_Track and the visibility action

. Running the sequence simulation using the Player.

@ The CHAINSAW.CATProduct document is already open

While, performing the chainsaw handle dismounting operation, you realized other objects needed to be dismounted
such as the:

. CHAINSAW_BODY_HANDLE.1 object which makes the dismounting impossible (you already hide it)
. CHAINSAW_BODY_CLUTCHCOVER.1
. CHAINSAW_BODY_SAFETYHANDLE.1

@ 1. The CHAINSAW_BODY_HANDLE.1 has been transferred to the no-show area.

2- .
=
Click the No Show icon to display the contents of the no show area. CHAINSAW_BODY_HANDLE.1 object

and transfer it back to the Show space using the Hide/Show icon.

3. Select CHAINSAW_BODY_HANDLE.1 object either in the specification tree or in the geometry area
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i
3 Body (Body.1)
%) Engire [Ergine 1]
F Sword [Sword 1)
Hande [Hande 1)
ih DEMO_CGE_CHAINSAW_BODY_SAFETYHANDLE [DEMO_CGE_CHAIMSAW _BODY_SAFETYHAMDLE )
T DEMO_CGE_CHAINS&W_BODY_HANDLE (DEMD_CGE_CHAINSAW_BODY_HANDLE 1)
-— bcatiors
Shuttle s
& Hande_Shuttis
o= Tiacks
&5 Hande_Shuitle_Track [Track.1]

4. Click the arrow within the color action icon to display the entire toolbar. Undock it if necessary, and click the

visibility icon &

5. In the Edit Visibility Action dialog box displayed, keep the Hide selection option set as default and click Ok

Edit Visibility Action

@ Hide selection ) Show selection
|ﬂ [4E, I & Cancel |

Now you are going to create a sequence

6.

Click the Edit Sequence icon %‘

The Edit Sequence dialog box is displayed

Edit 5eguence

Action in s=ggion Achion in Sequence

Wizibiiby fction. 1 5 Aelion Diuration [s
Handle Shkutte Track I I

=
=

1] | ]

Move Up | Merge Up ||

Movee Down | terge Diown |

4| | »l | Asction duration (] = Reset duration | Action delay (][0 =]
Action add mode

@ Cizale last step and 2dd 20 ddd i st shep 21 lteralive create last step and 2dd

. @ 0K | @ Cancel|
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5.

Select Handle_Shuttle in the "Action in session" list and click . The action is added in the sequence list.

. The action is added in the sequence list.

Select Visibility Action.1 in the "Action in session” list and click

Edil Sequence

EdtAction | EditAnabsis |
Achion i seszion Achon in Sequence

Wizibdiby Achion. i i
Handle_Shutte_Track IM IE“H_ME] I Delay
Visgkdity Acton 1 0 0
* \ 2 Handle_Shutile_Track [Track.1] K 0
1] | H
Morve Lip 1 Mesge Up ]
Move Down i Merge Down |
4 j | _FI |ﬁcﬂiun duration [3]" E Fesel durahion Iﬂctm delay [tllU E
—Achon add mode
@ Create last step and add ) Add in last step ) |besabrve creabe last step and add ‘
- OK ] o Cancel I
.
1
==Applications
== Shuttle
2 Hande_Shuttle
== Tracks

% Handle_Shuttle_Track [Track.1]
== izibility Actions

EE Visibility Action. 1

== Sequences

=-uf Sequence.l
Action.4//Handle_Shuttle_Track [Track.1)
Action. B Adzibility Action.

s

7. Use the DMU Player to run your sequence.

J—In-Jl—IEIs vlm M 4 B » M M S

The dismounting operation is valid but you are still not satisfied with the result
We need to dismount the CHAINSAW_BODY_CLUTCHCOVER.1 and therefore to create a Clutchcover track.
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Finalizing the Dismounting Operation

This scenario is aimed at illustrating the chainsaw handle dismounting operation

7l
)

For this you will need to perform various operations such as:

. Editing the sequence
Creating a track on CHAINSAW_BODY_CLUTCHCOVER.1 (Clutchcover_Track) within the sequence command
Running the sequence
. Modifying action duration and scheduling within the sequence
Running the sequence again
Modifying the DMU player parameters
. Creating a track on CHAINSAW_BODY_SAFETYHANDLE.1
Defining a color action on CHAINSAW_BODY_CLUTCHCOVER.1

Adding and scheduling this color action in the current sequence

The CHAINSAW.CATProduct document is already open

While, performing the chainsaw handle dismounting operation, you realized other objects needed to be dismounted such as
the:

CHAINSAW_BODY_HANDLE.1 object which makes the dismounting impossible (you already hide it)
CHAINSAW_BODY_CLUTCHCOVER.1
. CHAINSAW_BODY_SAFETYHANDLE.1

Still in the sequence command:
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o LATEA WS - PEHAINSAWAT I LA T Pioduct]
EJ Stst Fle Edi View [rset  Took  Anshor  Window  Help -JJEd |
e e T T 7|
——
Wrocuct]] Edtaction | Edtanakes | B
b IO 1 ik Achice in :
Body (Body.1) .. Ejvebmeicnt N [ Dunston] [Deey
Engine (Engine.1] v Wby Acton 1 o T
Sword (Sword.1) * 2 “Handle_Shultle_Track [Tiack 1] 5 o
Handle (Handie 1! L]
fllcamns *
1| i H
S Move g | Mege U I
ﬁ; Hande_S RN 1"]..] l tiege Dowe: 1
i | = [ ction duration ] B Ressidasion [ Achon dely 5] =
Handie_S @ Cmselmtusomdadd e Y I P
—="isibility Achons @ 06 | @ Caesl]
Visibility AR
e Sequences
Sequence.l

Acthon 4fiHandle_Shutta_Track (Track 1)
dchon Bifsibility Action 1

NBBSLLE0 R B REEEA] S0 EE
Soquencet ot 4

Create a track on CHAINSAW_BODY_CLUTCHCOVER.1 in context

Click the track icon &" from the DMU Simulation toolbar and select CHAINSAW_BODY_CLUTCHCOVER.1 in the
specification tree.

The track dialog box is automatically updated and the new track is automatically created and added in the current
sequence last step:

Track 2] %
@ Object:  |DEMO_CGE_CHAINSAW_BODY_CLUTCHCOVER.T %
Interpn:nlater:l Linear j

-~ @ 0K ] ﬂEanceI]
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Edit S5equence EHE3

EditAction | Edit Analsis |

Action in zession Action in Seguence

Handle_Shuttle_Track Step | Action | Duration [3]|
T_rqu:_lﬂ [Trgn:k.1]

s 1 Action 4//Handie_Shuttle_Track (Track.1)

2 Action 5/ Mizibility Action.

=
s

Action & Track. 1 [Track.1]

Move Lip 1 kerge Lip |
tove Down | kerge Diown 1

1 | | _PI |.-'1'-.n:ti|:|n duration [s]ll:I Reset duratiu:u:l Achion delay [s]ll:I

— Achion add mode

@ Create last step and add (21 add i lazt step () [terative create |ast step and

8 Cancel I

2.  Move the 3D compass and double-click Record, the automatic insert mode is activated.

3. Click Ok in the track dialog box to confirm the track creation

Play your sequence using the play forward button !" from the DMU player

Result: You are not satisfied with the sequence actions duration (it is too quick) nor with the scheduling

5. In the Edit Sequence dialog box still opened, select Handle_Shuttle_Track
. in the action duration field, enter 15 .
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6. Select Track.1
. in the action duration field, enter 15

. click Move up
This what you should have
Edit 5equence EE2

Edit Action | Edit Analsis |

Action in zezzion Action in Sequence

Handle_Shuttle_Track Step | Achon | Cruratian [s]l
T_rqc!ctﬁ [Track.'l]

Visibility Action.1 1 Action. 4¢/Hardle_Shutle_Track [Track.1) 15

Action. B4 Track. ] [Track.1]

(\,‘: 3 Action. 5/ Aisibility Action. 1 0

Merge Up I

b owe Diown | terge D own {

|.-‘-‘-.u:ti-:|n duration [S]I1 T E Rezet duratinr_‘l.-’-‘-.u:tiu:un delay [s]ll:I -

—Action add mode

@ Create last step and add () Add in lazt step 1) lterative create last step an

@ 0Kk | & Cancel|

7 b
Play your sequence again using the play forward button from the DMU player
Player E
J—rh—|ns [ M o« m o om o
Result: you are still not satisfied with the actions duration, you want your sequence simulation to run slower.
You need to customize
8. #3

LLi
LLL

Click the Parameters icon
The Player Parameters dialog box is displayed:

9. Enter 0.2 s in the Time Step field

Player Parameters

Sampling Step m j
Temparization IE j
-

10. b
Play your sequence again using the play forward button from the DMU player
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The sequence is valid but you are still not satisfied with the result

. We need to dismount the CHAINSAW_BODY_SAFETYHANDLE.1 and therefore to create a Safety_Handle_Track.

11.
Click the track icon BB from the DMU Simulation toolbar and select CHAINSAW_BODY_SAFETYHANDLE.1 in the
specification tree .
12.
Swap to Detach mode clicking the Attach/Detach icon % from the Manipulation toolbar
=
T
The 3D compass color changes: you are now in the Detach mode y
The icon changes in the Manipulation toolbar
13.

L
Click the Target icon @ from the Manipulation toolbar or drag and drop the icon onto the cylinder.

Click when you are satisfied and swap to Attach mode %

+ Zoom out if necessary

15. Perform a rotation with the 3D compass and click Record ,
16. Click Ok in the Track dialog box to end the the SAFETYHANDLE.1 track creation

17. In the Edit Sequence dialog box, select Track.2
. in the action duration field, enter 15.

. click Move up until the action 7 (SAFETYHANDLE.1 track) is in step 1

Edit Sequence

EditAction | Edit Analyss |

Action in zezzion Action in Sequence
Handle_Shuttle_Track Step | Achion Diuration [=] | &
Track.1 [Track.1]
Track. 2 [Track.1] PR T
Visibility ction. 1 AL U1
$ 2 Action. B Track. 1 [Track.1] 15
=1 Action 5/ Afisibility Action. 0 -
Move Up I kerge Up I
e Down I kerge Down I
|.ﬂ-.|:ti|:|n duration [s]l'l 5 E Rezet duratiu:u:‘.-'l'-.ctinn delay [S]ID E
—Action add mode
@ Create last step and add () Add in lazt step i) lterative create last step and add

Wi Cancel I
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18.

19.

20.

21.

22.
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You want the CHAINSAW_BODY_CLUTCHCOVER.1 to become transparent during sequence simulation and before
dismounting

>
Click the Color action icon B8 in the DMU Simulation toolbar

Select CHAINSAW_BODY_CLUTCHCOVER.1either in the specification tree or in the geometry area

il Color Action EE
[DEMO_CGE_CHAINSAW  Ed |§’$_~}|
j Mare:: - |

& Cancel |

g Object:

Interpn:nlater:l Linear

In the Graphic Properties toolbar displayed, select a color using the arrow and set the transparency too
. color: orange

. transparency: 25%

J||_j|252 R B | R | BN | R

Click Ok in the Color action dialog box

In the Edit Sequence dialog box, click Move up twice and Merge up to schedule this color action in step 2

You make sure, the transparency action will be triggered at the beginning of the CHAINSAW_BODY_CLUTCHCOVER.1
dismounting ( Action 7//Track.2).

Edit Sequence

Edit Action | Edit Anabsis |

Action in =ezsion Action in Sequence

Handle_Shuttle_Track Step | T | Diuration [5] | N
Track.1 [Track.1]
Track. 2 [Track.1] EI— : FER
isibilty Action 1 1 Action. fd Track. 2 [Track.1] 15
Color Action.
$ 2 Action.B/ Track.1 [Track.1] 15
2 Action.84/Calar &chion.
3 Action. 5N gibility Action. T 1] _|
Move Up J| Merge Up J
tove Down J berge Down J

|.-5.|:ti|:|n duration [s]l'l 5

E Rezet duratiu:u:' Action delay [s]l[l

() |terative create last step and add

=

— Auction add mode

@ Create |last step and add (21 add in last step

wi Cancel J
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23. Replay your sequence using the DMU Player.
Actions are scheduled in a logical way:

. CHAINSAW_BODY_SAFETYHANDLE.1 track (step 1)

. CHAINSAW_BODY_CLUTCHCOVER.1 track (step 2)

. Transparency action (step2)

. Visibility action (hiding the CHAINSAW_BODY_HANDLE.1) (Step 3)
. Handle_Shuttle_Track (Step 4)

24. Click Ok in the Edit Sequence dialog box.

Right-click the tracks and select Properties from the contextual menu to rename them with a meaningful name.

This is what you can obtain for instance:

:Isr-f-‘u plications
Shuttle

s=Tracks
&5 Handle_Shutle_Track (Track.1)
% Clutchcower_Track (Track. 1)
% oafety Handle_Track (Track.1)
=="isibility Actions
T—SequUences
PE sequence.]
— Action. ?f{=aftety_Handle_Track (Track.1)
— Action B Clutchcowver_Track (Track.1)
— Action B/Misibility Action
— Action. df{Handle_Shuttle_Track (Track.1)
— Action 84 Color Action.
==Calor Actions

Lﬁ Color Action.

Now you are ready to generate an AVl document
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+~, You defined a sequence containing three tracks and other actions (visibility and color actions),

Generating a Film

Version 5 Release 13

CHAINSAW_BODY_SAFETYHANDLE.1 track (step 1)
CHAINSAW_BODY_CLUTCHCOVER.1 track (step 2)

Transparency action (step2)

Visibility action (hiding the CHAINSAW_BODY_HANDLE.1) (Step 3)

Handle_Shuttle_Track (Step 4)

Now you want to generate a film of your dismounting operation:

For this you will need to perform various operations such as:

Creating a camera (using the View -=Named Views) with 3 different viewpoints focusing on
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CHAINSAW_BODY_SAFETYHANDLE.1, on CHAINSAW_BODY_CLUTCHCOVER.1 and on the Chainsaw_Handle Shuttle

Playing the created camera
Defining a camera track

Defining a new sequence
Customizing the player parameters

Editing the camera track

Defining a sequence and replay it (in a camera window Window )

Multi-selecting and Hiding the current tracks

Generating a Film (in AVI format) using Tools->Image->Video

The CHAINSAW.CATProduct document is already open

N2
o1

[
2.

Create a Camera for this:

Select View ->Named Views...

MHamed Views E

* frant kd adify

* back,
* |t

[Camera 1

@ ok | Sapph| Close |

* right R
*tap Dielete I
* hiottom Reverse I
* g0 :
Camera 1 -ﬂm'

Click Ok.

The camera is created and identified in the specification tree
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Create a Camera track

Click the track icon H from the DMU Simulation toolbar and select camera.l in the specification tree .

;%E Object:  [Camera 1 @f}

Interpnlater:l Spline .

@ Cancel I

Record 3 different viewpoints focusing on CHAINSAW_BODY_SAFETYHANDLE.1 object , on
CHAINSAW_BODY_CLUTCHCOVER.1lobject and on the Chainsaw_Handle Shuttle

Open a camera window (Window->Camera Window->Camera 1) and tile your window horizontally Window-
>Tile Horizontally)
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Gt Fle £l Vew jaet Joos feshes widow Heb
'—I'—ﬁiﬁﬁa lHHiI_lHIIl'@

% o

BHEXE PBY R

ST T

Sequence

Sequenca

at

e Sequence 3

J@Hu‘} = @|£"!'ﬁﬁ:‘fi?@@{%m@ % _‘CAHJ.H
I o

Rusziond thas leamch: od

5.  Click Ok in the track dialog box

6. Rename the created track in Camera_Track using the track contextual menu
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l- phcabons
Shuftle
w=Tracks
i Handle_Shutile_Track (Track 1)
oz Clutchcover_Track (Track 1)
iz Safety_Handle_Track (Track 1)
sz Camera_Track (Track 1)
¥ Visibility Actians [
L& visibiity Ation 1
F=SEquUencas
.I.- Sequenca.l
Acton.?fSalety_Handle_Track [Track.1)
Action B Clutchoower_Track (Track 1)
Acton 5*isib |Iil:3(I Acton,1
Action 4Hendle_Shutle_Track (Track.1)
Action BCaolor Action.
"-h Saguence.2

g=Color Achons
o Color Action |

w=Camera

Camera 1

You need this Camera_track to be played in simultaneous mode with the first sequence defined

Define a new sequence

Click the Edit Sequence icon %‘

The Edit Sequence dialog box is displayed

. The action is added in the sequence list.

Select Sequence.1 in the "Action in session” list and click

9. Select Action.2//Camera_Track
. in the action duration field, enter 15 with user defined option set.

10. Click Merge Up as you want the actions to be played in simultaneous mode



DMU Fitting Simulator Version 5 Release 13 Page 253

Edit Sequence EHE

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

Action in zezsion Action in Sequence
Handle_Shuttle_Track Step | Action | Duration 1] |
Clutcheower_Track (Tr
Safety_Handle_Track 1 Action 1S equence. 45
Camera_Track [Track. 1 Aotion 20 Track (Track.1] 15
Visibility &ction. S A S Sl
Colar Action.
Sequence. I:Il>
Maove Up I Memnge Lp |
kowve Do I kerge Oiown I
| | ¥ Achion duration [0 E Reset dur-aﬂ' Action delay (5|0 E
“chion add mode — e - -
@ Cieate last step and add ) Add n last step () lterative create last step and add
| @ 0K I W Cancel I
[ -

11. Play your sequence using the Player.
You need to customize the player parameters

12. 44

=

Click the Parameters icon

LLi+
LLL

The Player Parameters dialog box is displayed:

13. Enter 0.2 s in the Time Step field

Player Parameters EHE3

Sampling Step Iﬁ j
T emporization IE j
-

14.
Play your sequence again using the play forward button !Ls from the DMU player

15. Click Ok to create your sequence:

The new sequence is created and identified in the specification tree
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-Il- phcatons
Shutla
w=Tracks
% Handle_Shutle_Track (Track.1)
K Clutchcover_Track (Track 1)
&l Safety_Handle_Track (Track.1)
% Camera_Track (Track.1)
Wigibility Actions
@ Wisibility Action.1
T=Sequences
.r-?é Sequance.]
= Action 7ffSatety_Handle_Track (Track.1)
—Action by Clutchcover_Track (Track 1)
— Action 5isibility Action
—Action 4ffHendle_Shuttle_Track (Track 1)
—Action B/ Color Action. 1
-—?‘3 Sequance.2
—Action 1/{/Sequence.]
= Action. 2f/Camera_Track (Track 1)
w—Color Actions
L& Color Action 1

w—Camera

Camera 1

Hide the tracks

16.

Multi-select the tracks in the specification tree and click the Hide/Show @’ icon, or select the View-
>Hide/Show->Swap Hide/Show command.

The track objects are no longer displayed: they have been transferred into the No Show space

You are now ready to generate a film in AVI format

17. Select Tools-=Image-=>Video to display the Video Recorder dialog box
. Set Up the Capture Session

. Click the Recording button %’ to access the Video Properties dialog box which lets you set up the video
capture parameters prior to recording the video

Choose the Video File Format and Location
. in our example select Microsoft AVI (Windows)
. Specify which part of the screen to record
. Setting Movie Replay Parameters

. Click OK in the Video Properties dialog box to start the recording.

. Please read Recording Interactions in Video Format in the Infrastructure User's Guide

18. Select Sequence.2 in the specification tree
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19. Run your sequence simulation with the DMU Player

20. Click Stop
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Converting a Simulation into a Sequence

This task shows how to convert an existing simulation into a sequence of tracks.

£l

N7
In our example, there is one existing simulation to be converted. The result expected is
a sequence one track.
Open the CONVERT_SIMULATION.CATProduct document.

i 1. Select Simulation.l1 either in the specification tree or in the geometry area

€ Body (Body.1)

% Engine (Engine.1)

% Sword (Sword. 1)

% Handle {Handle.1)
== Applications
w—Shuttle

B Shuttle 1
B Shutte 2

I-Simulatinn
=—33% Simulation 1
B Shutelht

2. Select Tools-=Simulation-=Convert Simulation...
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EEEEN irabee  window  H

:Eq Eamula...
Image b
Macro b
Custornize. .
Vizuahzation Fillets. .
Dptions...
Conferancing b
Pubish )
| sinulicn __J#C Comven Sinusior
QH Generate Replay
b BY Beplay
i Plave

The Convert Simulation progression bar appears

The simulation is automatically converted into a sequence, a shuttle track object is
created.

i—A{jplicatiDns
T=Shuttle

o Shuttle.]

2 Shuttle.?

T—oimulation

iil-—'!ﬁ oimulation.

==Sequences

r%ﬂequencej
Action 1 Track.3 (Track.1)

= [racks
£ Track. 3 (Track.1)
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Path Finder

%E Use Path Finder in Interactive Mode: select a simulation object, then click the Path Finder

icon. Select the required settings in the dialog box displayed. Click Apply. When done, click
Ok to obtain a final result.

Write a Path Finder Macro: select the Tools->Macro->Start Recording command then

click Start to begin recording the automatic path finding macro. When this is complete, click
Stop in the Stop Recording dialog box, or select the Tools->Macro->Stop Recording
command. Your macro is now ready for replay.

Publish Path Finder Reports: select Tools -= Publish -= Start Publish from the menu bar.

Identify the path where you want to save the report as well as the report name then click
Save in the Select Publish File dialog box. use the Path Finder command ass required, when
done select Tools -= Publish -= Stop Publish.

More About Path Finder: provides examples and explanations about path finder.

About Path Finder and Smooth Operations: provides additional information about how to use
path finder to smooth operations.
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Using Path Finder in Interactive Mode

Two pathfinder modes are available:
. Beginner's mode

. Advanced mode for experienced users.

Before using the automatic path finder, you should have recorded a simulation. For
more detailed information, please refer to Recording a Simulation.

Beginner's Path Finder Mode

ol This task shows how to use Automatic Path Finder in beginner's mode
Y| Note: Beginner's automatic path finder mode is the default mode.

P Automatic path finder is a new functionality that lets you easily find the best path to
[ dismount assemblies. You need a simulation to use the Automatic Path Finder.

g Open the LABYRINTH.CATProduct document.

1. Select Simulation.1 in the specification tree

o roduct]
— %= Pait] [Part 1)
— %2 Partl (Partl.3)
— %= Pait? [Part2 1)
==Applications

E— Shuttle
=="5imulation

-2 e
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_,?. Repositioning the shuttle axis according to a potential extraction direction eases the path
[ finding process.

2

A
Click the Path finder icon %b from the DMU Check Toolbar
The Path Finder dialog box is displayed:

» You can also select the Path Finder command first and then select the required simulation
afterwards
Path Finder
— Simulates i Basic | Advanced I
@ La
il Yisualization:| q ., j
[ Ignore collizions
Steps: M edium j
[ Angle;  J15deg
Wectar: S j
:.}."D.__D
1
I Sho
W 0K j @ Apply j - Ear'u:el_i
-

You can choose to ignore existing collisions = [t

This is very helpful when the various assembly components are already in collision and
when you do not want to take them into account when performing path finder operation.

The path finder dialog box appears and lets you select options for: (The Basic mode is set
by default)

Visualization

. On (shows the object move and its various positions during calculation. You can stop the
process at any time)

. Off (You are not allowed to stop the process and you do not see the progression

. Strombo (shows positions based on a specific parameter (every 20 steps)

Steps

. Small
. Medium

. Large
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3. Keep the default settings:
Visualization : on
Steps :Medium

4. Click Apply to confirm your operation.

5. Click Ok.
If you need the OK to perform the smooth, please select Tools-=Options->Digital
Mockup-=>DMU fitting. Check the Automatic Smooth option

Fath Finder
Eﬂ[‘ i iAutomatic smooth

s

In this case the following step is useless.

6
Click the Smooth icon -i to smooth the path result.
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Advanced Path Finder Mode

| , , , ,
{T} Now, repeat the scenario above but select the Advanced tab in the Path finder dialog box.

1. Select the required values in the Path finder dialog box:

Path Finder
— Simulates Basic | Advanced |
@ Zam_fear, 1 i
—Environment
Smallest detail: | 1.955mm
Repulse effect: 14 j
Bounding boxc: | Ereiconment j
— Mation
Translation 5tep:| 1.955mm
Rotation gain: |1,2|:|1E. E
[JiApply to part of the brack |
I Sko
@ o @ Apply l - Cancell
[
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i

The path finder dialog box lets you enter precise values for:
ENVIRONMENT

. Smallest Detail (accuracy used to calculate the environment description)
If you enter a small value as smallest detail, the environment description will be very
accurate but very costly in terms of memory size.
If you enter a big value, the description will be coarser (ex. if the diameter of a hole is
smaller than the value entered, the hole no longer exists as it is filled with matter). In
this case, you gain in memory size.

. Repulse effect (low, medium, high). When high, eases the rotation motion and
smoothes the path

MOTION

. Translation step (unit used to define the step value in translation mode)

. Rotation Gain (linked to the translation step parameter).

. If rotation gain value = 2, the rotation amplitude = 2 x translation step value

. If rotation gain value = 0.5, the rotation amplitude = 0.5 x translation step value

. Resize bounding box: (check the Resize bounding box option if needed)

Apply to part of the track

. Checking this box means that you will be prompted to select a beginning and end
segment of the track that will define the area of the track to which you want to apply
path finder.

. Leaving the box unchecked (the default) means that pathfinder will apply to the
entire path.

2. Click Apply. When done, click Ok.
3. Now, you are ready to replay your simulation.

Be careful not to choose values which are not compatible with your model.

For instance, here if you enter 30mm as Translation step value, the moving object will jump
over the glass material because the path is already considered out of collision, which is not
true. The following information message is displayed:
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Information

The path iz already out of collizion.
Mo computation needed

L
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Writing a Path Finder Macro

A macro is a series of functions, written in a scripting language, that you group in a single command to perform the requested task automatically.

i You can for example use a macro to automate the generation of an automatic path finding.
oy This task shows how to use the automatic path finding functionality in batch mode, which means you are going to record an
Nl interaction sequence in a macro.

Open the mastervac.CATProduct document.
1. Select the Tools->=Macro->Start Recording command to display the Macro Recording dialog box.

2. In the Macro Record dialog box, specify the current macro library or document.
This means deciding where the macro is going to be stored:

. inamacro library: the macro will be stored in a directory (or a VBA project if it exists)

. inadocument: the macro will be stored in the current document.

3. Give a name to the macro: MacroPF.CATScript for example

Record macro EHE

Current macro library or document:
II:I E: e fopdocrB\Du2E nglishhdu3ug. docherchzamples j b acra libraries... I

Language uged:

| CATScript [
hd acro name:
IM acrol.CATScript

wl Cancel I

-

4. Click Start to begin recording the macro.

In the specification tree, select Simulation.1.

A
Click the Path Finder icon %b from the Simulation toolbar.

7. Set the options in the Path finder dialog box displayed:

Path Finder HE
— Simulates Basic | Advanced |
@ Shuttle.1 B
— Environment
Smallezt detail: [1 4. 758mm
Fepulze effect| i adium j
o Resize bounding box
— hotion
Tranzlation ztep1 4. 758mm
Ratation gain: |2 E
I Sty
@ 0K wd Cancel I
.

8. Click Apply to launch the operation.
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9.

10.

When done, click OK to smooth the path result.

Version 5 Release 13

When this is complete,click Stop in the Stop Recording dialog box, or select the Tools->Macro->Stop Recording command.

Your macro is now ready for replay.

The macro looks like this:

MACRO
Language="VBSCRIPT"

Sub CATMai n()
Dim Fitti ngWrkbenchO As Wor kbench

Set FittingWrkbench0O =
CATI A. Act i veDocunent . Get Wir kbench (
"Fi tti ngWor kbench" )

Di m Pat hFi nder 1 As Pat hFi nder

Set Pat hFi nderl =
Fi tti ngWor kbenchO. Pat hFi nders. Add (
" Pat hFi nder" )

PathFinderl.set_SimulationByName "Simulation.1"

PathFinderl.set_DoubleParameter "Accuracy",
14.758000

PathFinderl.set_DoubleParameter "TranslationStep",
14.758000

PathFinderl.set_DoubleParameter "RotationGain",
2.000000

PathFinderl.set_IntegerParameter "Repulse”, 5790

PathFinderl.set_BoxParameter "Box", -205.110550, -

1115.599648, -341.661041, 918.198769,
460.187050, 694.402138

Pat hFi nder 1. Conput e

PathFinderl.FillSimulation

FittingWorkbenchO.PathFinders.RemovePathFinder
PathFinderl

End Sub

EXPLANATIONS

Name of the simulation selected.

Corresponds to the accuracy value chosen in the Path Finder
dialog box.

Smallezt detail: |'| 4. 7R8mm

Corresponds to the translation step value chosen in the Path
Finder dialog box.

Tranzlation step:|1 4. 7R8mm

Corresponds to the rotation gain valuechosen in the Path
Finder dialog box.

Rotation gairn: |2 E

You resized the bounding box : the new values are displayed.

d Resize bounding box

Insert the above result into the simulation

Open the MacroPF.CATScript document.

You can edit your macro if necessary. For more detailed information, please refer to Recording, Running, and Editing Macros in

the Infrastructure User's Guide.

L
e

WHAT ABOUT THE PARAMETERS YOU CAN EDIT

Page 266




DMU Fitting Simulator

Version 5 Release 13

Page 267

PARAMETER DEFAULT METHOD EXAMPLE
NAME VALUE MACRO ?
can be
MaxTime 60 min added to the
macro
Pat hFi nder 1. set _Doubl ePar anet er canibe Pat hFi nder 1. set _Doubl ePar anet er
LI = "Accur acy", val ue edited "Accuracy", 14.758000
. Pat hFi nder 1. set _Doubl ePar anet er cam bE Pat hFi nder 1. set _Doubl ePar anet er
TranslationStep = "Transl ati onSt ep", val ue edited  |"Transl ationStep", 14.758000
) . can be Pat hFi nder 1. set _Doubl ePar anet er
el = edited | "RotationGain", 2.000000
Pat hFi nder 1. set _| nt eger Par anet er
) Pat hFi nder 1. set _I nt eger Par anet er can be "Repul se", 5790
Repulse High "Repul se", val ue edited
Pat hFi nder 1. set _BoxPar anet er
Pat hFi nder 1. set _BoxPar anet er can be “Box", -205.110550, -1115.599648,
Box — "Box", val ues edited -341. 661041, 918.198769,
460. 187050, 694. 402138
VisuMode

Steps

do not appear in the macro.
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Publishing Path Finder Results

A number of tools let you prepare html reports that you can publish on the enterprise
intranet or the Internet for collaborative communication. You can for example publish a
path finder report during your review, add appropriate comments or annotations and even
select parts to insert as a VRML link.

This task explains how to publish a path finder report.

Open the LABYRINTH.CATProduct document.
1. Select Tools -= Publish -= Start Publish from the menu bar.
The Select Publish File dialog box appears.

2. Identify the path where you want to save the report as well as the report name then
click Save.

Note: Reports are published in html format. The date created and the person who
created the report are indicated.

@7 TE S

from the Publishing Tools

The Publishing Tools toolbar appears.

You can now publish a simulation object using the P icon
toolbar.

For more detailed information, please refer to DMU Navigator User's Guide- Publishing

A
Click the Path finder icon %b from the Simulation Toolbar
The Path Finder dialog box is displayed.

Select the Advanced tab in the Path finder dialog box.

4. Select the required values in the Path finder dialog box as shown below:
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Path Finder K

— Simulates

Bazic | Advanced |
@ Shuttle.1

— Environment

Smalleszt detail: |5mm
Repulze Effect:l t edium j

— Motion

Tranzlation step:lﬁmm

R otation gain: IE E
Sto

@ 0K | @ spply | @ Cancel |

5. Click Apply. When done, click Ok.

6. Select Tools -= Publish -=> Stop Publish.

9. Read the published report.

f Clicking the images in the html page enlarges them.

" 'a-!"'.
-I'i"ﬂ
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More About Path Finder

This Task:

. explains both the behavior and parameters existing in Path Finder
. gives some methodologies and ideas to use Path Finder

. presents remarks about Path Finder

How to use Path Finder ?

Path Finder can mostly be used to find a first path, to refine a roughly defined path (manually) or
when time to display the assembly is too long for manual path definition or to automatically
perform checks in batch mode.

Path Finder
Felian Basic | Advanced |
@ Shuttle.1 Yigualization:f j
[ Ignare collizsions
Steps: b edium j
[ &ngle:  J15deg
Wector: R j
:_\}FDLD
|
I Sho
@ ok | @ spply | @ Cancel |
-

The path finder dialog box appears and lets you select options for: (The Basic mode is set by
default)
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Visualization:
. On: Each displacement of the part to be moved is displayed

. Off: No displacement of the part to be moved is displayed

. Strombo: Only one displacement is displayed for twenty computed displacements.

NOTE : Performances are better with the Off option set than with Strombo option set and
better with Strombo than with On option set.

Anyway, Strombo mode can be more user friendly than Off mode as some displacements are
displayed

) Be careful, if you work with the Off option set, you will not be able to to STOP the
L3 computation using the stop button

Steps:

High, Medium and Low represent the parameters combination ; these parameters are those
existing in the Advanced dialog box.

Angle:

If a maximal rotation angle has been defined while creating the shuttle, the maximal angle will
be considered and taken into account in the path finder computation.

Hath Finder HE
il | Basic | Advanced |
o ! -
Shuite.1 "-J'Lsu-ulnzallun!D..l _"_'J
Shaps: b edium =
Bngle 15deg
| I —
|
.

This maximal rofation angle iz congiderad fo find a path
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Edlat Skl

Maximal rotation angle is defined
during shuttle creation or edition
Environment and motion

The path finder dialog box comprises two frames. One for environment, one for motion. They
are linked to the algorithm process used for the computation.

First, V5 browses the environment considering parts in session. This builds an internal 3D map
describing the obstructions and possible paths. Settings for this first process are set in frame
called Environment.

Then, this internal 3D map is used by the path finder algorithm as a global indication to find a
way out. Several motions or displacements are successively tried along the path and clashes
are computed for each trial. Settings for this second process are set in frame called Motion.

Path Finder

Simulates psors: | TEEET]

W Shuttle.1 —Emirmmmt
amallest dﬂtaitﬁ_?ggmm
Repulze Effect:lHigh :JI
[] Resize bounding box |

Motion

Translation step:f7 792mm ;
Rotation gain: |'| E
I Sto

o O } -ﬁﬁpply] ﬂGmcelj
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Environment:
Smallest detail is the size which will be considered to create a 3D map.
For example, if the smallest detail value equals 7mm:

. if a hole has a size of 6.9 mm, it will not be seen as a hole in the internal 3D map

. if a boss has a size of 1 mm, it will be seen as a boss of 7 mm in the internal 3D map

Smallest detail value is not the accuracy considered for clash computation.

For clash computation, this is the sag value which is taken into account. The clash
computation accuracy is twice lower than the sag value.

NOTE: As the accuracy of the map is not linked to the clash accuracy, it could be more
convenient for the algorithm to comprise a rough map within which it could navigate through,
than one containing too many details and possibilities.

h.

For a first usage of path finder, using a big value for smallest detail can be useful to blind
useless holes.

. With a High repulse effect, displacement tried to move the part will be performed far away
from walls made of other parts.

. With a Low repulse effect, displacement tried to move the part will be performed close to
walls made of other parts. Therefore, rotating the part results to be more difficult as more
clashes will occur

. Resize bounding box allows to limit the area which will be considered in the internal 3D
map

Using the resize bounding box option can significantly reduce computation time necessary to
create the 3D map. But resizing too much may create holes in the internal 3D map which will
lead to unsuccessful tried displacements afterwards.

Motion:

Translation step is the distance the part will be moved, therefore, the distance between
successively analyzed locations will be equal to the translation step.

Clash analysis is performed for each location but not between these locations. Indeed, it is a
discrete analysis but not a continuous one

Only location where no clash occurs are kept in the simulation provided by path finder
Rotation gain allows to define how much part will be rotated between two analyzed locations

. If rotation gain equals 1, displacement at the extremity of the part will be equal to the step
value
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. If rotation gain equals 2, displacement at the extremity of the part will be equal to twice
the step value

. If rotation gain equals 0.1, displacement at the extremity of the part will be ten times
smaller than the step value.

Input for path finder

To speed up the path finder computation, it is better to use a simulation which already
contains intermediate steps. But no clash must occurs for each intermediate step included in
simulation used as input

Using such more complete input will make algorithm converge quicker.

Input for a new usage of path finder can be a resulting of a previous usage of path finder,
even if this previous usage did not provide a complete simulation without clashes.

It is possible to loop on several path finders, starting with a rough translation step value and
refining this value in the next usage.
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About Path Finder and Smooth Operations

[
W

The example below aims at explaining the path finder and smooth operations with respect to a chosen sampling step

Ly

Initial Track:

2 positions, 1 clash, sampling step
value = Amm

Path Finder operation

You performed a path finder operation on
the inftial track:

43 positions, no clash, with a sampling step
value = 5mm

Smooth operations:

Smoothed Track:

3 paositions, na clash, sampling step
value = amm

We do not guarantee other sampling steps values (translation step). See other examples below:
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* -
L - - e - -
" [] » "
,” _— ) - -
F — - — m—
- L] L——
2 — &
Smoothed Track:
Smoothed Track: 3 positions, 1 clash, with sampling at step
3 positions, no clash with sampling g.gmm and 1 clash with sampling step at
Amm

step =10mm

Please refer to How to adjust the player...

HkH
Now if you want to play your smoothed track use the following icon BEE from and select the track of interest in the
specification tree

The Player is active. New parameters are available to replay your track with respect to:
. time (in seconds),

Note: the default speed is 0.001m_s (see: Customizing DMU Fitting)

(for instance, if step =1s the motion corresponds to 1 mm)

. shot parameter or,

. path finder or smooth specifications if previously defined (this is the case in our example)

How to adjust the player...

To avoid interpolation consistency problems, (fixed by the auto controlled step option in the previous releases), you can now
replay your smoothed track using the pathfinder parameter in the player drop-down list:

. selecting pathfinder parameter in the drop-down list swaps to the right interpolation (spatial-based interpolation, smooth
specification)

— [ [PathFinder »| M. M < H_ b M PH J

Of course, you can choose to keep the default parameter (time in seconds), but it this case note the consistency between the
smooth specification and the way it is played are not guaranteed

wal

Cn L,
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Validating a Motion

@ Validate Positions Automatically (without defining a clash specification): select a simulation

and click the arrow within the Clash Detection icon from the DMU Check toolbar. Undock
the toolbar if necessary. Activate Clash detection (on or stop modes), then replay your
simulation.

Perform an Experiment and Generate a Report: Define measures, interferences and

distances specifications. Select a sequence (a simulation object), click the Perform
Experiment icon from the DMU Simulation.

P Licensing
The following functionalities are available only with a DMU Space Analysis license.

% Detect Clashes: select two items then click the clash icon. Add the clash specification into
an existing simulation. Replay the simulation.

e Measure Distances: select two items then click the Distance icon. Add the distance

[ F

b specification into an existing simulation. Now as you replay the simulation, distance is
measured between the components selected.
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Validating Positions Automatically

e This task shows how to detect clashes automatically within a simulation.
Open the AUTO_CLASH_DETECTION.CATProduct document.

1. Double-click Simulation.l1 in the specification tree.

% Body [Bodu1)
i—% Engine [Engine.1]
% sword (Sword 1)

3 Handle [Handie1)
n—ﬁrplicatinns
==5Shuttle
B Shuttle.1

==Simulation

b3

The Edit Simulation dialog box and the Manipulation toolbar appear.

Undock the toolbar if necessary.

' ® @ |

3 modes are available:

. @: (Off) default mode, the automatic clash detection is deactivated

. @: (On) when activated, the products in collision are highlighted in the
geometry area while recording a simulation

(Stop mode) the simulation stops at the first clash, the products are
highlighted

Click the arrow within the Clash Detection icon ® from the DMU Check toolbar.
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Default Clash Detection

When activating the default clash detection, the clash computation can take several
minutes before the simulation dialog boxes are displayed.

Sometimes it is more convenient not to compute this clash detection for the first
step.

This step can already be validated by a static clash analysis.

. Activated only while moving: if checked, no calculation will be performed
when the default clash detection is activated (ON, STOP). When running tracks,
sequences... simulations, clashes are still calculated with respect to the default
clash detection state (OFF, ON, STOP)

. By default this option is not checked

Set the Clash detection to on @

About Default Clash Detection

On large assemblies, it can take several minutes before the simulation dialog boxes
are displayed, you can now deactivate the clash detection on the first step checking
the option Activated only while moving available in Tools-=0Options-=DMU

Fitting...

Replay your simulation. Select 0.04 via the combo (interpolation steps).

M ame: S imulation. 1

It
R

G ™ = ee—]

The product in clash with the shuttle is highlighted in the geometry area
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S5 Set the Clash Feedback option. For this, select Tools-=Options-=Digital Mockup-
=>DMU Fitting-=DMU Manipulation and check the Clash Beep option%. Click Ok
to confirm your operation.

A beep is emitted when the product is in collision.

6.

Set the Clash detection on stop mode :
7.

Run your simulation. This time, the simulation stops at the first clash detected.

= f - If you need to perform clash analysis, please refer to Detecting Clashes.
A Please refer to the DMU Space Analysis User's Guide for more information about
I/ detecting and analyzing clashes between products or between groups.
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Measuring Distances

el This task shows how to measure distances as or after you record a simulation.
Open the MEASURING_DISTANCES.CATProduct document.

1. In the specification tree, click shuttle.1.

5 ]
Click the Distance and Band Analysis icon mﬂg.

The Edit Distance dialog box is displayed. Make sure the distance type is set to
Minimum and Between two selections.

3. You need to define the second selection, for this:
click in the Selection 2 field and select the handle either in the specification tree or in
the geometry area.

Edit Distance and Band Analysis K E4

— Definition

Mame:  [Distance. T

Type: tirirnLim * | Selection 1: |5huttle.1

Between two selections ¥ | Selection 2

Minimun distance: |'| i

.-'-‘-.::::urac_l,I:IEmm E @, kd airnLim distance:l?mm

@ Apply | 8 Cancel |

4. Click Apply
The distance is calculated and the Results appear in the Edit Distance and Band Analysis
dialog box.
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Edit Distance and Band Analysis EE3
— Definition
Mame: [Distance.
Type: kirirnuim 7| Selection 1: |Shutt|e.1
Between two zelections ¥ | Selection &: |1 product

Minimum distance: [T

ﬁ.n:n:uran:_l,l:IEmm El @, kd astirnLim distance:l?mm

— Fesults
Distance  [5.981mm

Delta 4 |0.007mm ¥ [5.931mm Z [3.052&-004mm
Fant1 = |-75.057mm %' |-42.01 9 Z |55mm
Faint 2 = |-75.056mm Y -54mm ElEEmm

Faoint 1 on  |DEMO_CGE_CHAINSAW_BODY_STARTINGHOUSEA
Pairt 2 on  [DEMO_CGE_CHAIMNSAW _BODY_HAMDLE.1

@ 0Ok | @ Epp | & Cancel |

You can also view the results in a separate viewer. To do so, click the Results window @ icon
which is now in the Edit Distance and Band Analysis dialog box. Object viewing commands and
commands in the Window menu are available in this window. For example, using the Windows menu,
you can tile the results window and the original document window vertically or horizontally.

5. Click Ok
The specification tree is updated and the calculated distance appears in the geometry
i—ﬁalpplic:atiuns
shuttle
simulation
-liI-Q; Sirnulation.
=—Distance

LE Distance 1

%

6. Double-click on Simulation.1 in the specification tree.
The Edit Simulation dialog box is displayed.

7. Click Edit Analysis.
The Edit Analysis in Simulation dialog box is displayed.
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E dit Analysis in Simulation

Ho| Mame

Brawse... I .ﬁ.dfyl Flemmfel

wd Cancel

-

8. Click Add then select Distancel from the displayed dialog box..

Select !EI E

@ 0K I ﬂEanceII

The Edit Analysis Simulation dialog box is updated.

9. Click Ok.

Edit Analyziz in Simulation Kl Ed

Distance. 1

I Add... I Flen'u:uvel

@ 0Kk | @ Cancel

10. Set the Distance combo to On in the Edit Simulation dialog box, then click OK.
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Edit Simulation 2] |

M ame:|Simulation. 1

I
W
Eln.nn ﬁh Rd

[ ] Animate viewpoint

Insert | badify l Delete | Skip I

[ Autarnatic inzert

Interference ————— Dizstance ———————
Hﬂff = HM v]

Edit analy=iz I Edit zimulation objects I

w 0K & Cancel |
o |

11. Click the required switches for replaying shots.

The minimum distance (represented by a line , two crosses and a value) appears in the
geometry area as shown below:
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12. You can display detailed information about the minimum distance at a given step by
clicking on the Distance Results object in the specification tree.
You can also use the Browse switch from the Analysis tab.

Distance |5.EIEImm

Edit Distance and Band Analysis

Delta % |0.0Tmm

FPaint 1 = }-75.05%mm

Faint 2 = [-75.05mm

' [5.93rmm Z |0.0Trmm
Y [-48.07 i ElEEmm
' [-5dmm Z [55.01 mm

Faoirt1 on  |DEMO_CGE_CHAINSAW _BODY_STARTINGHOUSEA

Pairt 2 on  [DEMO_CGE_CHAIMSAW _BODY_HAMDLE.T

@ OK ’ 4|:E|I"II3E-'|I

13. The specification tree is updated.

Distance

e Dlistance. 1

—
idis
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¥ Please refer to the DMU Space Analysis User's Guide for more information about
I detecting and analyzing distances between products or between groups.
5 I

ooy
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Detecting Clashes

This task shows how to detect clashes while recording a simulation

Open the DETECTING_CLASHES.CATProduct document.
C) Group: please refer to Defining Several Shuttles and for more detailed information refer to
DMU Navigator User's Guide.

- 1. In the specification tree, click Group 1.
™ The product is highlighted in the specification tree.

Click the Clash icon % .
The Check Clash dialog box appears. An entry for the interference appears in the
specification tree.

3. Activate the first Type drop-down list box and select Contact + Clash.

4. Click the second Type drop-down list box and select Selection Against All.

Check Clash EE3

Crefinition

Name:llnterference.'l
Type: I Contact + Clazh jl[lmm Selection 1: Group.1
-

Selection 2

selection against all

w 0K I Iﬂ'.-'—‘-.|:||:|l_l,1| IﬂEar‘u:eII

5. Click Apply to check for interferences
The clash calculation is launched

Advantage is taken of multi-CPU computers to distribute the clash calculation among processors, thus
reducing computation time.

6. Click OK.

7. Double-click on Simulation.1 in the specification tree.
The Edit Simulation dialog box is displayed.

8. Click Edit Analysis.
The Edit Analysis in Simulation dialog box appears.

9. Click Add then select Interferencel from the displayed dialog box.
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o Ok = Ear‘u:ell

Click Ok

The Edit Analysis Simulation dialog box is updated

10. Click OK to confirm your operation.

11. Set the interference combo to On in the Edit Simulation dialog box, then click OK.

Edit Simulation 2] |

Name:lSi"""-JLﬂtiU”-"—
- It
M| [0 [p > [

ilz.nn =1 -]

[ ] Animate viewpoint

[nzert I k4 odify I Delete I Skip I

[ ] Automatic inzert

Interference ————— Diztance
HM -] Hﬂff hd

Edit analysiz I E dit simulation objectz I

Edit zensors I

@ 0K I ﬂEar‘u:eII
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“‘I

12.

13.

14.

15.

Note that you can customize the Clash Beep via Tools-=Options...

Set the Clash Feedback option. For this, select Tools->Options ->Digital Mockup-=DMU

Fitting-=DMU Manipulation and check the Clash Beep option % Click Ok to confirm
your operation.

A beep is emitted when the product is in collision.

Replay the fitting simulation. The product in collision is highlighted and a beep is emitted.

The specification tree is updated.

Now set the interferencecombo to Stop and

click OK. lEEEES ————
il
The simulation stops at the position where LE!

a collision is detected between Group 1
(Shuttle 1) and the other products.

The product in collision is highlighted.

The value of the Current time option
provides precise time of the clash.

The interference combo is still set to Stop. If you manipulate the shuttlel directly, the
simulation stops just before the collision is detected. Thus, you can record the exact
position

To locate the interference positions more precisely, select the Edit Analysis button and
select Interferencel in the the Edit Analysis in Simulation dialog box. Then, press the
Browse switch described in the previous distance step.
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Check Clazh EE

— Definition
Marne:|Interference. 1
Type: |Contact + Clazh | IEmm Selection 'I:| Group. 1
selechion against all | Selection 2
— Results

g Mumber of interferences: 2 [Clazh:0, Contact: 2, Clearance:0)
Filker lizt: I.-'f-.ll tupes jl Ma filter on value

© List by Conflict | Lizt by Product | b atrix |

jl.i'-.ll statuzes j .&EEIE filters I

Mo, | Product 1 Froduct 2 Type YW alue Statuz
1 DEMO_CGE_C... DEMO_CGE_C... Contact Mot inzpect...
2 DEMO_CGE_C... DEMO_CGE_C... Contact Mat ingpect...
‘| | ]
Deselectl bare = I
w9 0K I @ Apply I -’ Eann:ell
.

h‘.

Please refer to the DMU Space Analysis User's Guide for more information about detecting
and analyzing clashes between products or between groups.
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Performing an Experiment and Generating a Report

? About Experiments and Simulation Reports:
Experiment Repor? Report
creation generation Publishing
E Report E
, stream - Report
Scenario * -
. . file
E : Late Apalyses E
T :
Experiment Rapori Report
editiorn analysis & Browsing Web browsing

A new object called Experiment is created and displayed in the specification tree when clicking the Perform
Experiment icon from the DMU Simulation toolbar.

How does it work?

. One scenario is associated at creation; scenarios are all objects that can be simulated using the Player
(Sequence, Track, Simulation)

. None or several sensors are associated as outputs from the experiment; each of them is then set as
observed if their values versus time must be traced in the report of simulation

Experiment Report Generation:

. Report generation is a one shot operation, where observed sensors are traced versus time, while the
simulation is proceeding.

. Report is an object aggregated to the Experiment as a design table (knowledgeware component).

ol This task shows how to perform an experiment and generate a report.

g
Open the PERFORM_EXPERIMENT.CATProduct document.

- The document already contains analyses (measures, interferences and distances specifications)
The sequence 4 comprises analyses (distances and measures)
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A When creating measures make sure you perform your selection in the specification tree so that they remain
Li} persistent.
ﬂ 1. In the specification tree, select Sequence.4

2. gl

Click the Perform Experiment icon E‘E— from the DMU simulation toolbar

An Experiment object is identified in the specification tree and The Edit Experiment dialog box appears

1 L
I'-.":".IDIII|II3-3|:IDI"IS

Shuttle
Tracks
Color Actions
T—Visibilit_l,l Actionz
Sequences
Camera
Distanice
Interference
Meazure
==E xperimentz

%ﬂj Experment.

b

E dit Experiment M= E3
© Sensor Selection | Sensor Observation |
Senzor | L it | Obzerve
Diztance Rezuls. 14WLength’ Millirmeter Mo
b eazurel ebwesn. 14\Length Millirmeter Mo
b eazureB etween.15Dirs Millirneter Mo
b eazureB etveen. 14y Millirmeter Mo
b eazureB etveen. 140irz Millimeter Mo
Interference Results, 1\HbClazh® Mo
Interference Results. 1SsNbBContact’ Mo
Interference Results. 1\MbClearance’ Mo
Interference Besults. 15 alueg” Millirneter Mo
1] |
Deselect Al | Select Al
@ 0K @ Apply I Wi Cancel I
.
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Select the sensors to be observed, in our example click Select All button.

About interferences

When an interference is associated to an experiment (i.e. as a sensor)
The sensor "value" :

MeazureBetwesn, 1%Diz 238188 bl lli st
Intetference Resuls 1\MbClazh 0

Intesference Resuls T\NbContact” 4

| i 1E

Interference Fesulz. W alug 1.83706 b lliniete

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)

Page 293

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

Curing Initial Computation

a Compute penetration depth or minimum distance

Click the Sensor Observation tab and play your sequence using the Player VCR buttons:

The sensors are logged as the sequence is being simulated
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Edit Experiment H= ET

Sensor Selechion | Semzor Dbservabon I

| Sensor | Wale | Unit |

(| Distance Resbs 15length’ ] Milimeter

|| Meazur=Baiween 14 Length 10,6383 Milirster

(| MeazursBatween 14D 367363 Milirster

|| MeasureBetwean 14Dy A.2093 Milireter

|| MeazureBetween 15\Diz 4. 24594 Milimeter
Intesterence Hasutz 1\NbClazh 1]

[| Trtesference Hesutz 1\NEContact” i
Tnbeifeience Hesdts 1\WbCles ance’ 16

[| Trtesference Resudts, 14 ahe 183706 M ilimeter

@ 0k | 9 Apply | @ Cancel |

|

5. Move slider to the starting point .
Player x|

o, e [ CHURREN B NN

Click Apply

The Save As dialog box is displayed

7. Enter a meaningful name, for instance simulation report and select a path.
You are going to generate a simulation report which is going to be a design table

8. Select the format either txt or xls from the Save As type drop-down list.

In our example select ..xls type
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T T
Save jh: I £ DeszignT ables j ﬁl

experimend. ks

expenment] =z
experment3. sls

File narme; Isimulatinnrepnrt.ﬁls{ Save

Save as lwpe: IMicmsnft Excel worksheets [%.xl5] j Cancel

Click Save in the Save As dialog box

The progress bar is displayed letting you monitor and, if necessary, interrupt (Cancel option) the calculation

Generating Beport [_ |Of %]

The sequence is simulated

The Browse Experiment dialog box is displayed

10. Select the sensors to be observed:

Click Select All button
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11. The Sensor time display dialog box part lets you refine your analysis

12.

Browze Expeniment

Version 5 Release 13
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P 5 |

|Experment Feport Path: [E\DesgnT ables\simuistioniepert s

— Sensor display selection
Senzor | Uit | Display |
Distance Results. 1\Length’ Milimeter ‘Yas
Meazurel etween 1\Length Millimetes Yeg
Measureh ebween 1\Dix Milirmetes e
MeasureBelween 1\Din Milimeter es
Measureb etween 1\Diiz Milimeter fes
Interterence Resulks, 1TSNBClazh Tes
Intesference Flesultz, 1\NbContact’ es
Inteaference Aasukz. 15\NbClearance’ oz
Tntesference etz 15 alues” Milimeter o3

Deselect Al 1 Sedect Al |
i
Senzar bma dizplay

Timne; ||]

Al 2
Sensor T Unit [vaus |
Distance Resuls 1\Lenglh’ Milimeter 0
Measureb etween 1\ Length Milimeter 28,2463
MeazureB ehwesn 14Dins bilimeter 24 6727
MeazuraBebweer 14Dy Milimeter 13547
Meazureb etwesn 1\Dirz Milimietar 235188
Intesference Aesuts. 1\NbClazh” 1]
Intesference Hesuts 1\NbContact 4
Inbeifeience Aesls 1\NbCleaisnce i6
Interference Resuls, 1\ alue” Milirnetes 1.83706

Flat Sersois |

w Cancel I

Use the slider or enter a precise value in the Time field if you want to check one particular shot

The values are updated accordingly
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13.

Browze Ezpeniment

Version 5 Release 13

|

|Expenment Feport Path; JC-\DesignT ables\simudstioneport s

— Senzor dizplay selaction

<

Senzor | Unit
Distance Resukts. 1\Length’ b dlirvet e
Meazurel elween 1\Length I ilirvet
Measuneb elwesn 1\Dix I ilirvost s
MeasursBelween 1\Diny I llirvet g
Measurebelween 1\Diz I il er
Intesference Results, 1\NBClash’

Intesterence Hesults, 1TS\NbLonbact’

Intesference Rasults, 1\NbClearance’

Intesference Fasuts, 1% alue” b ilirmestar

S8

Desatect Al ! Select Al
J
— Serzor bme display
Time: |E
4 | *
Senzor | Uit |
MeasureBelween 1\Length P ilimeter
Measiieb elvesn 1\Dix b it s
Measurebelwesn 15Dy b it g
MeasureBetwesn 14Dz P ilimeter
Inteaference Resdts, T\NbClash
‘Interference Results, 1\NBContact’
Intesterence Resuts. 1\NbClearancs
‘Intesterence Resutz. 15\ alua” bl ilirrecttier ¥
1| | 3
Plot Sensors |
@ 0K @ Cancel |
-
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Click Plot Sensors to display a graphical representation of the simulation report generated for experiment.1
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14.

Open your simulation report

This is what you obtain:
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E3 Microsoft Excel - simulationreport. sks

| ) prompt

DEEERY r2@AI (o-- @z abiBBr -0 A~ 3
|E) Fie £t vew Iwet Formst Joos Data Window Hep ETES|

your document, the experiment will be empty

81 _{ | Listance Results. 1'-Leng|:h' [rmrn)

c L [] i =
| 1] TlrnE- I:E:II Distance Heaulls I'Langth” (mm) |MeasureEetwween HLength |:mrn_:| MeasuraBatween. 1\Dirx {mrn_:l MeasureEeWn
| 2 | 0 282463 2467

3 1 0 HNE7 1965979
i 2 0 14,2069 138444
25 3 1] 2158316 198274
| B | 4 0 19.7263 15.7128

7 5 1] 13.7566 108623
i B u} 888185 3595387
pi=k 7 1] 7.20755 540045
10 1] 0 106339 067060

11 9 0 1873 151529
E 10 u} 231371 19.7977
| 13 1 1] Hnea 23592

14 12 0 32.8662 21213

15 13 0 37 E142 32.2507
16 14 u} 42 369 g5 3801
| 17 | 16 0 47 1326 40 94222

18 16 0 47 1386 40 9422
19 17 0 47.13% 409422
al 1B 0 47 13% 40 9422
| 21 | 19 0 47 1326 40 94222
22 20 0 47 136 40 5422
| 23 | 21 1] A7 1325% 40 9422
| 24 | 22 1] 47 13% 40 9422
25 23 0 47 135 40 94222
M 4]p (M sheet1 |1 _JI_
Ready || {ink | IHUM | A ekl o
H If you delete the design table created (our simulationreport.xlIs) in our example, the next time you open
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Swept Volume

Define a Swept Volume: you generated a replay object. click the Swept Volume icon, then

select the required settings in the dialog box displayed. Click Preview, then Save and save
as a format type of your choice (cgr, wrl, .model)

Filter Swept Volume Positions: click the Swept Volume icon, then select the required settings

in the dialog box displayed, check the Filter Positions option and enter a Filtering precision.
Click Preview and Save as a .cgr file.

Define a Swept Volume from any Moving Reference: click the Swept Volume icon, then select

the required settings in the dialog box displayed, fill in the Reference field. Click Preview
and Save as a .cgr file.

More About Swept Volume: provides examples and explanations about swept volume
functionality.
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Defining a Swept Volume

Defining a swept volume can be very useful after design changes. For example, you might need to check the

£l
o assembly dismounting path and thus replay the corresponding simulation. If you define a swept volume you
won't need to replay the simulation, you will just have to check the swept volume is not in clash with the
environment.
Open the FIT_SWEPT_VOL.CATProduct document.
= You recorded a Simulation and compiled it. You obtained a Replay object. Please refer to Generating a Replay.
- 1.
™ Click the Swept Volume icon

The Swept Volume dialog box is displayed.

Swept Yolume E E3 |
— Definition
Selection Fieplay. 1 j
Product(z] to sweep| products

Reference product

o Filter Positions [] Uze level of details

Filkering precizion IEI.Emm Filtered [Z]I

|\ — Reszul zimplification

| ] Apply wiapping [ Apply Simplification
| Save I Preview I Cloze I
|

Wrapping and Simplification options are available within the swept volume dialog box if you have DMU
Optimizer license:

Swept ¥Yolume EH |
— Definition
Selection Replay.1 j
Fraduct(z] to sweepl £ products I
Reference product I
A Filter Pozitions [ Uze level of details

Filtering precizion IEI.Emm Filtered [3;]|

— Rezult zimplification

[ &pply 'wrapping [ Apply Simplification
— Wrapping
Grain [E0mm Offget ratio 0.10

— Simplification
A ooLracy |1 Orm

— Mumber of triangles
[ritial ; | Reszult :|

Presvieyy I Cloze I

For more information please read Swept Volume section in DMU Optimizer User's Guide
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2. Click in the spin box, the selection list dialog box lets you select or deselect the products you want to sweep.

3. Select DEMO_CGE_CHAINSAW_ENGINE_CLUTCHHUB.1

4. Click Ok.

Product Multizelection EE |

Drrum-Shuttle

Hub-5Shutle

Shoe-Shuttle

DEMO CGE CHAIMSAW EMGIME CLUTCHDRLIR 1
DEMO CHE CHAIMSSW EMGIME CLUTCHHUE,
DEMO_CGE_CHAIMSAW EMGIME CLUTCHSHOES A

@ 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 Yolume

IiIIIIIIIIIIIIIIIIIIIIIIIIIII

Status ; 48% completed
E ztimated time remaining :18zec

This is what you obtain:
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Peview |

o

6. Click Save.

The Save As dialog box appears:
Note: you can save your result as a CATIA model file.

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

7. Select cgr file from the drop-down list
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Savers R

Savein | ‘= samples ~] &| ek |
0 _wti_cnf B DEMO_
B ATOMIZER. car | DEMO_
BBODY_1_Zem Bl DEMO_
BBODY_2 Zem B DEMO_
B DEMO_CGE_CHAINSAW_BODY_BUMPER. car B DEMO_
B DEMO_CGE_CHAINSAW_BODY_CHAIM.cgr B DEMO_
R i
SN O R DE A NOZZLE 1 2.1 SwWEFTYOLUME.cq Save
Save as type; I.:gr j Ceprire

8. Click Save.

Click Close

10. nsert 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.




DMU Fitting Simulator Version 5 Release 13

=
"3 Body [Body.1]
!:‘?’ﬁl Engine [Engine.1]
t—l:"’ﬁ- Sword [Sword. 1)
%8 Handle Hande.1]
% SwWEPTYOLUME _abzoluteresult [SWEPTWOLUME _absoluterssult. 1)

==rpplications [}S
Shuttle
Sirnulation
==FReplay
I—l’ a Replay.1
A

S

Page 305
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Filtering Swept Volume Positions

ol This task shows how to filter swept volume positions which provides a performance gain.

7
Open the Productlduo2.CATProduct document.
g: You recorded a multi-shuttle simulation and compiled it. You obtained a Replay object.
- You need to perform clash analysis between two items. You generated a simple swept volume
™ but you are not satisfied with the swept volume result. You need a coarser result.

1. Select ReplayForFilter in the ;_'.-_n,ipp",:ati,:,m

specification tree.
=S huttle

o Shuitle.
— 2 SHEER

T—Simulatinn
=—FReplay

—Fa Feplay.3
£ ] ReplayForFiler

by

Click the Swept Volume icon
The Swept Volume dialog box is displayed.
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Swept Yolume |
— Definition
Selection ReplayForFilter ]

Product{z] to SWEEW

Reference product

d Filker Pozitions [ Usze level of details

Filkering precisian IEI.Emm Filtered [%) |

— Result simplification

[ &pply wWirapping [ &pply Simplification

Save I Presviews I Cloze I

3. Click in the product(s) to sweep spin box, the Product Multi-selection dialog box lets you select
or deselect the products you want to sweep.

Product Multizelection E E |

Shuttle. 2

GARDEMANOZZLE 1 2.1

Multi-select shuttle 2 and GARDENA_NOZZLE_1 2.1

Click Ok to confirm your operation

Keep the Filter Positions option set.

N o o bk

Enter 20mm as filtering precision value.
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Swept Yolume K E3 |
— Definition
Selection FeplayForFilker j

Reference product

Froduct(z] to sweep| 2 products I

4 Filker Positions L] Usze level of detailz

Filtering precision |2mm Filtered [%) |

— Result zimplification

[ Apply wrapping [ &pply Simplification

-

Click Preview
The preview window shows the result:

Cave I F'reviewl Cloze I

e |

Click Save in the Swept Volume dialog box.
The Save As dialog box automatically appears.
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9. Select cgr file from the Save as type drop-down list. When done, click Save

Note you can now save your swept volume result as a STL model file

Saveds MK

Save in: I £ samples j | ﬁl |
23wt B DEMO_
Bl ATOMIZER. car Bl DEMO_
BB0DY_1_Zcgr Bl DEMO_
BBODY_2 Zegr Bl DEMO_
&) DEMO_CGE_CHAINSAw_BODY_BUMPER.cor Bl DEMO_
Bl DEMO_CGE_CHAINSAW _BODY_CHAIN.car Bl DEMO_
1] | i
SN A R DEMA NOZZLE 1 2.1 SWEPTYOLUME.cg Save
Save az type: I car j Cancel

10. Click Close when satisfied.
Now, import the swept volume result into your product
11. Right-click Product.l1 in the specification tree.

12. Select Components-> Existing component from the contextual menu displayed.
Select GARDENA,NOZZLE_1 2.1 SWEPTVOLUME.cgr from the samples folder.

This is what you obtain:

The Swept volume result is identified in the specification tree.
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ENFroducti
-%E.&HDEN&M&L"JE [GARDEMAMALNVE 1)

-%E.-‘-‘-.FIDENIE-.,BDDH"_'I_E ([GaRDEMABODY 1_2.1)

-%E.-‘-‘-.FIDENIE-.,BDDH"_E_E ([GaRDEMABODY 2 21)

-%E.-‘-‘-.FIDENIE-.,LD CK [GARDEMNALOCK.T]

-%E.-‘-‘-.FIDENIE-.,N 057LE_ 12 [GARDEMA MNOSALE_1_2.1]

-%E.-‘-‘-.FIDENIE-.,N 057LE_2 2 [GARDEMA MNOSALE_2 2.1)
-%E.-“-‘-.FIDENﬂ,HEEULﬂ.TIDN_EDMM.ﬂ.ND [GARDEMA REGULATION_COMMMAMD 1]
-%E.ﬂ.HDENﬁ,HEEULﬂ.TDH [GaRDEMA REGULATOR.T)
-%E.ﬂ.HDENﬁ.,TFHGGEFI [GARDEMA TRIGGER.1]

-%E.ﬁ.HDENﬁ.ﬁTDMIEEH [GARDEMNAATOMIZER.T)

-".-'-‘i.pplicaticuns g !

F-5huttle
2 Shuttle. 1
2% Shuttle. 2
Fimulation
g Simulation. 1
g Simulation, 2
+- g8 Simulation, 3

=Heplay
» 3 Replay. 3

» 3 ReplayForFilker
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Defining a Swept Volume from any Moving Reference

i
i

This task shows how to define a swept volume from a moving reference. In other words: the swept volume of a
moving part in the axis system of anther moving part. It can be very useful if you need to perform clash detection
or if you need to calculate the minimum distance between two products moving within the same replay object.

Open the FIT_SWEPT_VOL.CATProduct document.
You recorded a multi-shuttle simulation and compiled it. You obtained a Replay object. Please refer to Generating a
Replay.

You need to perform clash analysis between two items. You generated a simple swept volume. Please refer to
Defining a Swept Volume. You are not satisfied with the swept volume result as the clash detection is not clear
enough.

You need to generate another swept volume using the DEMO_CGE_CHAINSAW_ENGINE_CLUTCHDRUM.1 as
reference product.

Click the Swept Volume icon

The Swept Volume dialog box is displayed.

Swept Yolume |
— Defirition
Selection Replay.1 j

Froduct(z] to sweep| B products

Reference product i I

A Filter Positions L] Uze level of detail:

Filtering precigion IEI.Emm Filtered [fé]l

|\ Result simplification

| L &pplvwiapping [ &pply Simplification
Save I Freview I Close I
[

Select DEMO_CGE_CHAINSAW_ENGINE_CLUTCHHUB.1 as product to sweep.

In the Reference product field, click __I to display the Reference Product Selection dialog box:

Select DEMO_CGE_CHAINSAW_ENGINE_CLUTCHDRUM.1 as reference product.
Click Ok to confirm your operation.

The Swept Volume dialog box is automatically updated.
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Reference Product Selection | Swept Yolume K |

— Drefinition
O rurn-5 bt Replay Feplayw.1 j
Hub-Shutlte
Shoe-5 huttle Product(s] to sweep| 1 product |

2 Filter Positions  [] Use level of details
Filtering precizion |0 2mm

Reference product [CLUTCHORUMT |

— Mumber of positiong

Iritial ; |5'| Filtered :|

o 0K Save l Previewl Cloze l

DEMO CHE CHAIMSAW EMGINE CLUTCHDHELIM,
DEMO_CGE_CHAIMS AW _EMGIME_CLUTClagdUB 1

DEMO_CGE_CHAIMS AW _EMGINE_CLUTCH HOES.1

Click Apply to generate the swept volume.

The progress bar is displayed letting you monitor and, if necessary, interrupt (Cancel option) the calculation.

The preview window shows the result:

N - |

7. Click OK.
The Save As dialog box appears:
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Saveds k|

Save I I A samples j EI
[0 _wti_cnf B DEMO_
B ATOMIZER. car B DEMO_
B BODY_1_2 car B DEMO_
BEODY 2 Zcar B DEMO_
B DEMO_CGE_CHAINS&W_BODY_BUMPER.cogr B DEMO_
B DEMO_CGE_CHAINS&W_BODY_CHAIN.cor B DEMO_

+| | i
SR R DE A NOZZLE 1 2.1 SWEPTYOLUME cg Save
Save az lype: I cr j Bl

8. Select cgr file from the Save as type drop-down list. When done, click Save.
Note you can now save your swept volume result as a STL model file

Now, import the swept volume result into your product .
9. Right-click DEMO_CGE_CHAINSAW_ENGINE_CLUTCHDRUM.1 in the specification tree
10.
Select Components->=Existing Component from the contextual menu and select
SWEPTVOLUME_ relativeresult.cgr from the samples folder.

This is what you obtain:

The Swept volume result is identified in the specification tree

e dict]
& Body (Bady.1]
=1 Engine [Engine.1)
% DEMO_CGE_CHAIMSAW EMGIME_BALLBEARIMG [DEMO_CGE_CHAIMSAW EMGIME_BALLBEARIMG.T)
‘-%DEMEI_EGE_EH&INSﬁW_ENGINE_ELLITEHDFILIM [DEMO_CGE_CHAIMS AW EMGIME_CLUTCHDRLUIM.]
r % SWwWEPTWVOLUME relatifresult [SWEPTWOLUME _relatifresult. 1]
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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:
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......

Swept volume without
filtering position

Case 2: the Filter positions option is checked
Filtering precision = 5mm

. Distance < filt
/A precision

Positions kept
after filtering
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Case 3: the Filter positions option is checked
Filtering precision = 10mm

Distance < filter precision

Positions kept
after filtering

2- Relative swept volume
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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
motions
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Basic swept
T 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.
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Swept volume of the square with
circle as reference product
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Interoperability

This section provides information on how to use the DMU Fitting product with other Dassault
products.

Interoperability With Catia V4
How to do a Safe Save in ENOVIA LCA from CATIA V5
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Interoperability With CATIA V4

Write Axis Systems From a V5 track to a V4 Model

Licensing

The following capabilities are available only with a V4l license.

Read a V4 route (track + shuttle) in a V5 Session

Page 322
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Writing Axis Systems from a V5 Track to a V4
Model

Iy This task shows how to export a V5 track definition in V4. Each V5 recorded position is exported as an
v Axis in one V4 model document. It is then possible to rebuild a V4 track from these positions.

This functionality is very useful when you are designing products in CATIA V4 and reviewing your DMU in
Fitting V5. You can easily retrieve information from your V5 review to perform modifications in CATIA
V4.

Note: The user needs to rebuild a route in V4 from the exported axis systems.

Open the EXPORT_V5 TRACK.CATProduct document.

ﬂ 1. Double-click Track.2 in the specification tree.

2.
Click the arrow within the Clash Detection icon ® from the DMU Check toolbar.
Undock the toolbar if necessary.
Automatic cl... B2

3.

Set the Clash detection to on
4. Play your track simulation using the Player

5. There is a collision detected at recorded position 3. You need to modify your design.
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6. Select the track.2 either in the geometry area or in the specification tree .

7. Select Tools-=Simulation->Track File Export

Analyze  wWindow  Help

:ﬁ:.g Formula...
Image k
Macro r
Customize...

Wizualization Filkers...

Options...

Conferencing r

Publizh ’

Simulation » %}2 Convert Simulation
{Eﬁ Generate Replay
b ﬁ Beplay
E—?ﬂ Player

[E Track file expaort
@ Track file impork

The Track File Export dialog box automatically appears:

8. Enter a meaningful name and select .model format from the Save as Type drop-down list:

Page 324
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Track file export

HE|
Save in: Iaﬁamplﬂﬂ j ﬁl
_[:I_vti_n:nf

B CARBODY. model
EXPORT_Y5_TRACK. model
B MASTERVAC. model

File name: IEMF'EIF!T_UE_T RACK. model

Save
j Cancel

9. Open the EXPORT_V5_ TRACK.model document you have just created (from cfyug/samples)
This is what you obtain:

Save as ype: Imu:u:lel filz [*.maodel]

Note: Double-click Master node to display the specification tree
[ wasTen | orer |




10. In this V4 model document we selected axis system 3 (highlighted) which corresponds in the dismounting
review to the position 3 where a collision was detected.

You are now ready to modify your design using this information.

Remember though:
There are not any V4 Fitting entities created.

. V4 tracks do not exactly share the same behaviors with V5 tracks (such as interpolation, etc.)

@:
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Reading V4 Routes and Sequences in a V5
Session

5 This task shows how to read a V4 route (track +shuttle) as well as a sequence in DMU
. Fitting V5.

When inserting a V4 model in V5 product, if the model contains V4 routes and shuttles, the
routes and shuttles will be read. Similarly, sequences will also be read.

They will be selectable in the navigation tree under the *MASTER container.

A copy/paste operation from the V4 Master container to the V5 Tracks container will
convert the V4 Routes into V5 tracks. Similarly, sequences will convert to V5 sequences.

A V4 Route is the association of: 1 Shuttle, 1 Home position and n Trajectories.
A V5 Track is the association of: 1 Shuttle or 1 Product, and 1 Trajectory.

The conversion will concatenate the positions in the V4 Home and Trajectories to generate
a single V5 path.
Insert the following .model files in the samples folder:

= . FITTING_DATA.model
FUEL_TUBE.model
. NAVIGATION_BOX.model
. OVERALL_STRUCTURE.model
SUPPORT_BEAM.model

-~ 1. In the specification tree where the Version 4 model is displayed, select the item you wish
™ to copy into the Fitting Simulator Version 5.

In our example, expand FITTING_DATA and *MASTER items and multi-select.

3-TUBE REMOVAL
2-BOX REMOVAL
1-BEAM REMOVAL
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'
M SUPPORT_BEAM (SUPPORT_BEAM.1)
# FUEL_TUBE [FUEL_TUBE.1]
W NAVIGATION_BOX [NAVIGATION_BOX.1)
# OVERALL_STRUCTURE [OVERALL_STRUCTURE.1)
FITTING_DATA (FITTING_DATA.1)
"HASTER
sy |
0-5STRUCTURE
A-FUEL FEEDING
2 - NAVIGATION
1 -EQUIPMENT
BEAM AXIS SET
"OBJS3
“ORGS3
TRKA
*ROTS1

MAVIGATION BOX AXDS SET

TREZ

FUEL TUBE AXIS SET

TRE.3

"LCD%1/

"SEQS

- Applications

2. 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.

To obtain the sequences, copy the items under the SEQS1 node.
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o~ FITTING_DATA [FITTING_DATA 1)

= "MASTER

—"Ax51

=[] - STRLUCTURE

3-FUEL FEEDING

I:E - NAVIGATION
=1 - EQUIPMENT
BEAM &+15 SET
"0BJS3
*"0ORGS3

TRK1

"ROTS1

EE% Graph

MAVIGATION BO> Reframe On
TRE2

Hide/S how

FUEL TUBE 415 EI :
TRK3 =7 Propedties
“LCOS17 o Cut s
“SEQS1 B Copy

e Arlication:s =0 ; Hls

3. Select Application in the specification tree.

4. Now either click the Paste icon, select the Edit-=Paste command or select the Paste

command in the contextual menu.
| I R

= FReframe On

= | Hide/Show

St Chrl
Copy Chrl+C

Fazte Special...

This operation recovers the data previously put in the clipboard
The result appears as shown below:
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Product]

€ SUPPORT_BEAM (SUPPORT_BEAM.1)

% FUEL_TUBE (FUEL_TUBE.T)

B NAVIGATION_BOX (NAVIGATION_BOX.1)

@ OVERALL_STRUCTURE (OVERALL_STRUCTURE 1)

B FITTING_DATA (FITTING_DATA.1)
Applications

ﬂTrncks

s 3 - TUBE REMOVAL (Track.1)
53 2 - BOX REMOVAL (Track 1)
@2 1-BEAM REMOVAL (Track 1)
== Shutile

— 8, FUEL TUBE

3 NAVIGATION BOX

3, BEAM
5. Open the READ V4 ROUTE.CATProduct to check your result

6. For instance, select 1- BEAM REMOVAL in the specification tree and click the Player icon
HkM

HEE

Simulate the track using the DMU player buttons:

; Note: the V4 model referenced by the V4 shuttle must not be renamed. Otherwise, it may
| & create broken links, which would disable the V4/V5 conversion.

e
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“How to do a Safe Save into ENOVIA LCA
from CATIA V5

£l
N

The objective of Safe Save is to prevent the user from building / editing data in
CATIA V5 if they cannot be saved in ENOVIA LCA. Therefore, in interoperability

mode, some CATIA V5 commands are grayed out / hidden in the DMU Fitting
Simulator workbench.

Only commands subject to restrictions are listed below. And in some cases, rules are
applied to restricted commands.

Accessibility | Warning /7 | Save in LCA
Workbench Feature Command in LCA mode Comment / Rules
Track NO (grayed
out)
Color Action |NO (grayed
out)
Edit NO (grayed
Sequence out)
Edit and NO (grayed
Perform out)
DMU Experiment
Simulation - -
Simulation NO (grayed
Player out)
Swept NO (grayed
Volume out)
Explode NO (grayed
out)
NO (grayed
Shuttl
D utte out)
M Reset s
U position
Path finder YES
Smooth YES

Z ==
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G Clash YES Clash results | See DMU
cannot be Space

saved unless | Analysis

the Retrieve |User's Guide
Information | for more
from PDM information.
DMU Check option is set
in the DMU
Clash tab
page (Tools -
> Options -
> Digital
Mockup -=>
DMU Space
Analysis).

A warning
dialog box
displays.

Distance and | YES Distance
Band data is not
Analysis _Saved; th_ere
is a warning
displayed.

Clash YES
Detection

Publish YES

O=—2XXmZma@

Generic
commands

(Generic Camera YES
tools)

Wozr»<<00
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Workbench Description

This section contains the description of the icons and menus which are specific to the DMU Fitting Simulator workbench.

The DMU Fitting Simulator window is shown below.

Click the sensitive areas (toolbars) to see the related documentation.

o] [HEL ol R L - [ ATNS AW CR T

Bl et snwtem ph pdt gen  pest Ik gdem fnden  feR ﬁl
HM i] !
b Ergra .1 .
z:.mu-;:::n ﬂr

Hares [Hand 1] o
- -
=
=3
N
b
.
!
)
=h
&
E.ll
i
b
%
B,
i
¥
(RS TEn @ SHTDREcT e Bl BTResa s 0EE % Z.
Salecl an chist or & corarand I il

Menu Bar
Simulation Toolbar
DMU Check Toolbar
Manipulation Toolbar
Automatic Clash Detection Toolbar
Specification Tree
Recorder
Player
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DMU Fitting Simulator Menu Bar

Here we will present the various menus and menu commands that are specific to DMU Fitting Simulator version 5.

Start File Edit View Insert Tools Analyze  Window Help

Insert

Toolz:  Analvze  Window For... See...

Sequences & actions Measuring Distances

Color &ction

5 o L . track Detecting Interferences
x Wizibility Action 9

g

Edit Sequence

e Component

=

M ew Product

M ew EO Component

o

En Few Part

@7 E sisting Component. ..

color Action

Visibility Action

Edit Sequence

Shuttle

Simulation
Clash

Defining/Editing Several
Shuttles

Moving and Recording a
Multi-Shuttle Simulation

Entering in the DMU
Navigator and Selecting
Models

Distance and band Analysis

Group

Tools

For...

Convert Simulation
Generate Video
Generate Replay

Replay

Player

See...

Measuring Distances

Using DMU Video Generation Tool

Detecting Interferences

Defining/Editing Several Shuttles

DMU Player
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ﬁ;q Fomnula...

Image

Analyze  wWindaw

Macmo

LCustomize. .
Wizualization Filters. .
Optiong. .

Conferencing

Publizh

Simulation

ﬂiﬂ I:I QL HE‘IF'
] Hewwindow
% MNew Gantt Chart ‘window

Tile Harizontally
Tile Yertically

Cascade

{Eﬁ Generate Feplay
% Generate Video
b a Beplay

HkH
BT FBlaper

For...

IF 1 Praduct

Camera Window

Camera %indow
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Track file export Exporting and Importing Tracks in
Neutral Format

Writing Axis Systems From a V5 track to
a V4 Model

Track file import Exporting and Importing Tracks in
Neutral Format

Window

See...

new Gantt Chart Window Displaying Gantt Chart

See Using Camera Capabilities in DMU Navigator User's Guide

Tasks corresponding to the general menu commands are described in the Infrastructure User's Guide.
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DMU Simulation Toolbar

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

DMU Simulation [ x|

J 5 &. il e 5o E

Other Actions toolbar: is displayed when you click the arrow within the Color action icon and
undock it

See: Tracks

See: Defining Sequences

See: About Sequence Capabilities

See: Sequences

See About Sequence Capabilities
See: Sequence Editor

See: Defining a Sequence

See: Performing Experiments and Generating Simulation Reports
See DMU Player

See Defining a Swept Volume
See Defining a Swept volume from a Moving Reference

S, See Exploding

e
il See Shufttle

See: Exploding a Constrained Assembly
See: Copying and Pasting Tracks
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DMU Check Toolbar

Licensing
—>

The following functionalities: "Clash™ g and "Distance and Band Analysis" .-.mm are available only
with a DMU Space Analysis license.

B % & 9% B

%E See Path finder

_E.‘g See Using the Smooth Command

% See Detecting Interferences
-E‘g See Measuring Distances

@ See Detecting Clashes Automatically
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Manipulation Toolbar

The Manipulation toolbar contains a number of tools that are useful for DMU Fitting Simulator. It

displays when using the Shuttle, Explode, Track and Simulation commands (if based on one or
various shuttle(s).

%Traek—based manipulation toolbar

|
=

ﬁﬂ Shuttle-based manipulation toolbar

Lo

B sS85 8 e

For more detailed information about these commands, please refer to:
More About Manipulation Toolbar

i?@? See Using the Smart Target
See Target and Snap Capabilities
"El See Using the Smart Snap

i2| See Moving the Shuttle

'ii@ See Moving the Shuttle

g?, See Snapping Objects in Approach Phase

See Editing a Shuttle

B

See Moving the Shuttle

==
?;ﬁm See Moving the Shuttle
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Automatic Clash Detection Toolbar

Automatic cl... B3

. See Validating Positions Automatically
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Specification Tree

Within the DMU Fitting Simulator workbench, you can generate a number of features that are identified in the
specification tree by the following icons:

I—AF plications

g Group
L% Group.1
¥—Tracks
& Track.1 (Track.1)
& Track 2 (Track 1)

T-Sequences

-—% Sequence.]
Action. 1 Track.1 (Track.1)

®=Lolor Actions

— 2@ Color Action.1
T—"isibilty Actions

25 isibility Action 1
= Shuttle

B Shuttle.1
g—Distance

— 5 Distance.1
¥=Interference

‘% Interference. |
¥—Feplay

— h Feplay.1
s=Expanments

gﬁ Expermeant]
== keasure

E tMeasureBetween. ]
@ teasureSurface
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Icons displayed in the specification tree and specific to the DMU Fitting Simulator workbench identify:

& Color actions

& Tracks
E Sequences

% Visibility actions
B Experiments
-&%Li] Shuttles
{@ Simulations
b ﬁ Replays
@. Groups
% Clash entries
Distance and band analysis entries
=1 Measures made using the Measure Iltem command

ﬂ Measures made using the Measure Between command

For standard specification tree symbols, see the Infrastructure User's Guide.
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Recorder Toolbar

| & ot o G

=== See: Track Editor and Recorder

See: Recording a Track

2 See: Track Editor and Recorder

s(J+! EEEl} See: Track Editor and Recorder
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Player

!

&

##5 See Player

b
i
%

3
LU
LLL
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Customizing for DMU Fitting Simulator

Customizing DMU Fitting Settings
Customizing DMU Manipulation Settings
Customizing DMU Navigator Settings
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Customizing DMU Fitting Settings

=+ This task explains how to customize DMU Fitting settings.

1. Select Tools -= Options from the menu bar:

The Options dialog box appears.

2. Click Digital Mockup in the left-hand frame, then DMU Fitting.
|
' Digital Mackup
EDMU Space Analysis

¥ DML Fitting

The DMU Fitting tab is active by default. If it is not on top, select it. The default values
are shown below.

Shuttle Angular Validation

ﬁ [ ] Angle limitation
tdaximal angle [154:

Wectr Z Yechar j
Fath Finder
@r [ ] Automatic smoath
Track.
% [ ] Automatic rack update
Drefault zpeed: 0.007rn_s

Drefaulk Clagh Detection
@ [ ] Activated only while moving

Shuttle Angular Validation

Checking the box enables you set the angular shuttle validation option in the Edit
Shuttle dialog box.

You can specify a maximum rotation angle for the shuttle and the vector around which
the shuttle will rotate.
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Path Finder

Automatic Smooth: If checked, smooth is performed within
the pathfinder command once you click the OK button.

Track

Automatic track update: if checked, the track is automatically updated after
modification.

The manual update is set by default (see the track contextual menu).

Default speed is 0.001m_s. You can modify this value at any time. When you modify

the default speed, the modification applies to tracks created after the modification. To
modify the speed on existing tracks, use the Properties dialog box.

Default Clash Detection

When activating the default clash detection, the clash computation can take several
minutes before the simulation dialog boxes are displayed.

Sometimes it is more convenient not to compute this clash detection for the first step.
This step can already be validated by a static clash analysis.

Activated only while moving: if checked, no calculation will be performed when
the default clash detection is activated (ON, STOP). When running tracks,

sequencesm, and simulations, clashes are still calculated with respect to the default
clash detection state (OFF, ON, STOP)

. By default this option is not checked
3. Click OK in the dialog box when done.

L
e

Up Next
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Customizing DMU Manipulation Settings

This task explains how to customize DMU Fitting settings.

1. Select Tools -=> Options from the menu bar:

The Options dialog box appears.

2. Click Digital Mockup in the left-hand frame, then DMU Fitting.

I 'Digital Mockup
ﬁDMLI Space Analvsis
¥ DMU Fitting

3. Select the DMU Manipulation tab. The default values are shown below.

DML Fitting | DML Manipulation

Clash Feedback
C[E]E [] Clash Beep

Aukamatic Insert Configuration
B
j: ¥ Onmouse release
i) While mouse moving
Distarce |1 omm
angle Edeq

Manipulation Mode For Simulations and Tracks
¥ Mo clash detection

(2} Clash detection on

i1 Skop on collision

[] automatic insert

Snap Sensitivity
8 Pasition BT

Otientakion| 20mm

Fast Clash Detection
. %1 Refer ta the Digikal Mockup § DM Mavigakor tabpane

Clash Feedback

Click the Clash Beep checkbox to activate the Beep during interference analyses, simulation recordings, etc.

By default, the Clash Beep option is unchecked.

Automatic Insert Configurations
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. On mouse release (default): Lets you record positions on mouse release.
. While mouse moving:
o Distance: Specifies the minimum distance step during simulation recording .

o Angle: Specifies the maximum rotation angle step during simulation recording.

The Distance and Angle fields are only grayed out when On mouse release is checked. Once While mouse
moving is checked, you can enter the appropriate values to record the the motion.

Regardless of which configuration you have selected, you will not get Automatic Insert unless the Automatic Insert option is
I checked in Manipulation Mode, described in the section below.

Manipulation Mode for Simulations and Tracks

Lets you validate the shuttle simulation detecting clashes.

This setting is linked to the Automatic Clash Detection toolbar. The icon changes automatically with respect to the option
checked.

. No clash detection (default) @: Clash detection will not occur.

. Clash detection on @: Activates the clash detection mode
(The objects in clash are highlighted in the geometry area while recording the simulation )

. Stop on collision Activates the stop mode. Consequently, the simulation stops once any objects clash. The
objects in clash are highlighted in the geometry area.

. Automatic insert: When checked, it enables automatic insert mode. Automatic insert mode enable users to insert shots
in a track without using the Record (Insert) command on the Recorder toolbar. The two configurations available for
Automatic Insert appear above.

Snap Sensitivity

Lets you customize the snap
functionality parameters within a
sphere and a cylinder:

| Dptions

1 .
DigkalMockup | [iM Filing nmuumu'amn|

. Position value: Specifies the
sphere radius (first area)
where the shuttle is snapped
onto the object.

DML Space  Snao Senshviy sl nanimis s
Feiton  Flim= |

Esg 40 : o
R E—
5 I ¢

. Orientation value: Specifies the
cylinder height (second area)
where the shuttle is snapped
onto the object.

3. Click OK in the dialog box when done.
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Customizing DMU Navigator Settings

= This task explains how to customize DMU Navigator settings.
L ]

£l
|

1. In the menu bar, select Tools -= Options.

E.

The Options dialog box appears.

2. Click the Digital Mockup category, then click the DMU Navigator tab.

izeneral || DMU Mavigator | DMU 2D Workshop DMU Space Engineering | Mulkiproce:

Hyperlink Representation

d Mame
Marker Defaulk Properties
Colar Weight Dashed
_j|— a:z.nnnnj| 0 j

Fonk Size
Swiss,pfb j I"r =
4 2D Marker Part Marme Recognition

[ ] 3D Marker with Graphic Message Mode
Scene Defaulk Properties
Color | M -
Update I J
o Update on Product Struckure Modifications and Scenes Ackivation
Publish
4 Browser automatically opened

Spatial Query
Released Accuracy | 20mm

[ ] Force Released Accuracy ininteractive command

Clearance O

[ ] Force Clearance walue in inkeractive cormmand
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h.

Import Applicative Daka
[ ] Do the Impoart:

() With & user prompt
() Automatically

Fast Clash Detection

%1 [ ] Use Voxelisation For callision detection:
Woel size |5|-|-.|-|-,

[] Sag precision
[] wiew callision Feedback

DMU Review Default Properkies
Marne IDI"-'1LI Review

The DMU Navigator tab enables you to customize:
. Hyperlink representation (name)

. Marker Default Properties

. Scene Default Properties

. 3D annotation update (when moving the product)
. Spatial Query parameters

. Import of applicative data

Page 351

You can add hyperlinks to your document and then use them to jump to a variety of locations,
for example, to a marketing presentation, a Microsoft Excel spreadsheet or a HTML page on

the intranet.

3. In the Hyperlink Representation area, check the Name selection box.

By default, hyperlink names are displayed : all hyperlink will be textual. The name you give
the link in the Manage Hyperlink dialog box when you create it will appear when using go to

hyperlink.

4. Click preview checkboxes as appropriate to change the automatic display setting of preview

windows when creating cameras, manipulating objects, etc.

By default, preview windows are automatically displayed.
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5. Change the color, font type and font size of 2D markers.

Note: Defining the Marker default properties in the Tools-=0Options-=DMU Navigator sets
the selected properties as default properties and changes how new annotations will look when
you create them.

6. Click the 2D Marker Product Name Recognition checkbox in order to activate the option
to automatically use a Part's Name as the default for the creation of text annotations.

7. Click the 3D Marker with Graphic Message Mode checkbox in order to activate the
mechanism that enables you to transform temporary markers into persistent 3D annotations.

8. Change the Scene background color as desired.

9. Uncheck the Update on Product Structure Modifications and Scenes Activation
option if necessary. This option manages a publish/subscribe mechanism which will manage
the automatic updates of certain events:

. move

. shape activation

. insert

. replace product

. delete product

. Ul-activation modification

. graphic attributes modification

. Enhanced Scene activation

If the option is unchecked, some applicative data will not be automatically updated upon the
above events. However, if the option is unchecked, performance will be faster.

10. To activate the automatic launching of Publish results in a browser upon the stopping of
the Publish process, in the Publish area, check the Browser automatically opened
checkbox .
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11. Spatial Query Released Accuracy

The default value for released accuracy is 20mm.
This value can also be defined by the administrator.

How do you, as administrator, define the released accuracy value?

. Yyou set a precise and required value in the Released Accuracy field.

. you then run the CATDMUULtility batch process without defining the -vox option,
the released accuracy value is taken into account. The data is pre-tessellated.

. you check the Force Released Accuracy in interactive command checkbox
if you wish to force users of the Spatial Query command to use the defined
Released Accuracy.

12. Spatial Query Clearance

The default value for clearance is Omm.
This value can also be defined by the administrator.

How do you, as administrator, define the clearance value?

. you set a precise and required value in the Clearance field.

. you check the Force Clearance in interactive command checkbox if you
wish to force users of the Spatial Query command to use the defined Clearance
value.

13. Import Applicative Data

. Do the Import:
o activated: the applicative data will be inserted

o not activated: the applicative data will not be inserted
. with user prompt: a dialog box will appear enabling you to select any subset of
applicative data to be inserted

. automatically: all applicative data will be inserted, no dialog box will appear
o activated: the applicative data will be inserted

14. Fast Clash Detection

. If you select a voxel size and check the View Collision Feedback button, then you obtain a
clash detection with a voxel precision of the size selected, with the clashing parts
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highlighted, and the center of the voxel points appearing in red.

. If the View Collision Feedback button is unchecked, then you will obtain a clash detection
with only the clashing parts highlighted.

. If you select sag precision and check the View Collision Feedback button, then you obtain a
clash detection with the precision of the sag. The clashing parts are highlighted and the
intersection curve of the clashing parts appears in red.

. If the View Collision Feedback button is unchecked, then you obtain clash detection with
with the clashing parts highlighted.

.=.. 15. DMU Review Default Properties

In the Name text-entry field, enter the desired default name for DMU Reviews.
16. Note that you need to exit and restart to see the effects of customization, so click OK to
confirm.
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Glossary

C

clash A logical process checking whether the shuttle and the environment are in intersection
or in contact.

clearance A logical process checking whether the minimum distance existing between the shuttle
and its environment is greater than a specified threshold distance or not.

collision A logical process checking whether the shuttle and the environment are in intersection
or in contact.

distance A logical process measuring the minimal distance between the shuttle and its
environment (considered as geometrical entities).

G

group A entity to group models together. This entity is recognized during shuttle, distance
and clash definition.

interference A logical process checking whether the intersection of the shuttle and its environment
(considered as geometrical entities) is null or not.

L

location A position in the space used to define the trajectory of the shuttle during its motion.

M

manipulator An graphic editor for positioning the shuttle. It is composed with symbols and a dialog
box. The symbols are used to drive the positions of the shuttle in a specific direction.

P

position The temporary location of a shuttle during manipulation.

S

shuttle A shuttle is an element representing the object to be fitted or unfitted from an
assembly. It is composed of an axis and list of models. The shuttle can be moved
about to simulate the fitting or unfitting of the object within the assembly.
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shuttle axis The position of a particular axis attached to the shuttle, by convention. This axis is
called shuttle axis. This axis is choose by the system at the center of the shuttle
bounding sphere.
A record and replay of a scenario in which a shuttle is dismounted from an assembly
simulation according to some constraints like interferences. During the definition and replay
interference detection and distance measurement can be performed.

T

track A sequence of locations forming a single path for a shuttle to follow. A track can be
defined by creating locations. A track can then be simulated. During this simulation,

interference detection can be performed.



DMU Fitting Simulator Version 5 Release 13 Page 357

Index
+A) #B) #C) *D) *E *F) *G *1) *M *O FF) *R *S) 1) FU) V) *W

A

About ':'Ei :' ':'Ei ) ':'Ei ) IZ'EI )

Actions T/
Adding &

Advanced Tasks '/

Analyzing ':'Ei:' ':'EI:' ':'Ei:' ':'EI:' ':'Ei:'

Animating il

Automatic Clash Detection 'L
Automatic Path Finder

Using il

B

Basic Tasks 14/

C

Clashes

Detecting il
commands
automatic clash detection =)

clash &

explode il

Gantt Chart =/

&
measure =)

&
_@ ! —



DMU Fitting Simulator Version 5 Release 13 Page 358

reset o)

sequence =)

simulation ')
smooth &)
swept volume il

track ')
Constrained Assembly

Exploding "El' 'El'

Converting hidl

Copying Pasting il
customizing

DMU navigator settings il

ik
D
Dedicated tools
Player il
Recorder =)
Track Editor Recorder '
e DO OO OOOODDD D ®
Detecting il
Dismounting il
Dismounting Operation
Finalizing =)
lllustrating bl
Displaying hidl
Distances
Measuring il
DMU Check '
ik



DMU Fitting Simulator Version 5 Release 13 Page 359

Editing il
Entering Workbench bl

Exploding "El' 'El' 'El' 'El' 'El' 'El'

Film
Generating B &
Filtering il

Finalizing il

G

Generate a Replay & &
Generating = ED
Getting Started i)

Glossary =

Illustrating il
in Track Context

Analyzing "El' 'El' "El' 'El' 'El'

Manipulation bl
More About !
Measuring hid)

Menu Bar 'L/



DMU Fitting Simulator Version 5 Release 13 Page 360

Mono-Shuttle Fitting hid)

More About o/ (T

More About Path Finder 'El'

Motion
Validating i)
Moving hid)
Multi-Shuttle Simulation
Recording il
1+
Objects
Snapping il
1+

path Finder '/
path finder

interactive mode 'L/
more about ‘&
publishing =) &
writing macros hid)

Path Finder in Interactive Mode
Using hid)

Path Finder in Macro
Writing (=)

Path Finder Results

Publishing bl
Perform an Experiment El

Player bhid) 'El'

Positions Automatica_lly
Validating 'E!' 'E!' ) ] ) ] ) )
rrece @ B & A B BB @



DMU Fitting Simulator Version 5 Release 13 Page 361

Product
Dismounting bl
Exploding = &
Publishing = &

R

Recorder '

Recording =

@@
@ @

Replaying il

S

Sequence

Defining i)
Sequence Capabilities
About ')

Sequence Editor il
Sequence Gantt Chart
Displaying bl

Sequences hid Ll

Setting Up Your DMU Fitting Simulator Session il
Several Shuttles

Defining &)
shuttle & (ED

Defining B &

Editing =

Exploding il

Moving il
Shuttle in a Simulation

Adding =)
Shuttle made of Shuttles

Defining i)



DMU Fitting Simulator Version 5 Release 13 Page 362

Shuttle Motion
Defining i)

Shuttle Motion Using Another Shuttle as Reference
Defining i)

Shuttle Motion using Product as Reference

Defining &)
Shuttles
About 'El'

Using hidl

Simulation =/

Mono-Shuttle Fitting il
Recording =) =

Replaying il
Simulation automatically

Recording hidl
Simulation into Sequence

Converting bhid)
Smooth

Using = ED
Snapping il

Specification Tree =)

Starting Session i)
Swept Volume

Defining il i

More About '
Swept volume

defining =)

filtering positions '-El'
from any moving reference & & &

more about =
Swept Volume from any Moving Reference

Defining 'El' =) =D

Swept Volume Positions

Filtering bl



DMU Fitting Simulator Version 5 Release 13 Page 363

4

T

Target Capability

Using hid)
Toolbar

Automatic Clash Detection =/
DMU Check &
Manipulation B ED
Simulation =)

Track

Recording il

Replaying il

Selecting name hidl
Selecting speed i)
Selecting time il

Updating =)
Track and Sequence Capabilities

Using bl
Track Capabilities

About T/

Track Editor Recorder 1/
Track Operators

About T/
Tracks & (B

Copying Pasting hidl
Using hid)

U
Updating_ b '_ ] _ _ _ _ _
Using i M T T I Vs s



DMU Fitting Simulator Version 5 Release 13 Page 364

1+
V
Validating = &
Viewpoints )
Animating hid)
1+
W

Workbench Description =)

Writing "El'



	Numbx: 
	R: 

	PageText: 
	R: 

	ProductName: 
	L: Product Name

	Version: Version 5 Release 9


