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DMU Fitting

Simulate part motions for assembly and maintainability issues
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A. DMU Simulation: Key tools for DMU [EIETa: %]

Fitting | 2y 2oy e v @ @

B. DMU Check: Measure Interference,
diStance, detect Clash while mOVing
C. Manipulation: Manipulate model or |l @, + =+ @
Compass while creating a track 50 o oy G5 i
D. Recorder: Record or modify the track e =
Player: Play the track | f——p7 Sl b
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General Process -
Open an Assembly Document Using DMU Manlpglgtlon Toolbar to
Il change the position of the Compass:-
Create a Track
ﬂ 1) “Detach” the Compass from
Move a Component the selected Part (it will be Lo @ [T
graY) 7
Record the Track ]
ﬂ 2) “Snap” the Compass onto a
Repeat creating tracks for other components new position

gt

Create a Sequence of Tracks

ﬁ again (it will be Green) | = =
Create a Simulation o B E 2

gt

Analyze the results and modify the design if
necessary

3) “Attach” the Compass x
g
g

A-3
Version 1b- Mar07 Written By Dickson Sham



CATIA V5R16 Digital Mockup
b
DMU Fitting Eimulaturm

L8 4 @ % B

Detect Clashes automatically during the part movement:-
Three modes are available:

(1)  On (default mode), which deactivates clash detection
(2)  Off, which highlights in the geometry area products in
collision while playing a simulation =
(83)  Stop, which stops the simulation when the first clash is | B B 5
detected.
On/ Off/ Stop

Measure distances AFTER a simulation:-

o " : - 21
- Click “Distance” icon J 2) 5 B | o
R 4 Mame: istance. 2
- Se|eCt tWO Components ~ Type: Minirnuri jSelection:l W
Inside one selection jSeIection: 2 W

- Click “Apply” to get the minimum distance vinimum citance: [N

ACCUracy: Emm E | |Maximum distance:Emm

Results

Delta ¥ E1.633mm mm Z [71.305mm
Measure distances DURING a simulation:- b — T

Distance

E4.515mm

- After “Distance.1” is created, double-click “Sequence.1” on s
the tree _ o] S Concel |
- Select the Tab Page “ Edit Analysis” 5

- Put “Distance.1” on the list called “Analyses in Sequence”
- Set it Active

A- 4
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Edic Action | Edit Analysis |

Analyses in session

Analyses in Sequence

Set all unactive I Set all active I et all stap I

| Status | Step

active  all
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Exercise 1

(1) File Open:-
. File/Open/Excavator_a.CATProduct

(2) Change workbench to DMU Fitting:-

. If the current workbench is not “DMU Fitting”,
select “Start/Digital Mockup/ DMU fitting” on
the top menu to change. (otherwise, it needn'’t
change)

(3) Make the 1st Film:-

. Click “Track” icon
. Select Upper_Assm(Upper_Assm.1) on tree
. (The Compass will be snapped onto the

assembly and it will turn GREEN)
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IEE3) Fl= Edt  Miew Insert  Tools  fAnalyze  Window  Help

irfrastructure ’ J pe— ‘
Mechanical Design 4 = s
" ,.5hape »
Analysis & Simulation 4
AEC Plant r
3

@ CMU Mavigator

b m DMU Space Analysis
Digital Process For Manufacturing 4
Machining Simulation 4

§ Ergonomics Design & Analysis 4
=~ [Upper_Assm {Upper_Assm. 1) v -

arrm_suppark_a {arm_supp
back_arm_a (back_arm_a.

H
*—

rEBody_a (Body_a.1) ;
?‘ bucket_a (bucket_g. 13
*—

f—

ﬁ-

U Kinematics

cabinet_a {cabinet_a. 1)
Engine_a (Engine_a.1}
Exhaust_a {Exhaust_a.1)
*"‘@Front arm_a (front_arm_a.1)
'P@Base _a{Base_a.1)
—applications

DM Simulation ]
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Exercise 1

ont’:-

Drag the upper assembly out by Compass

Then Click “Record(Insert)” icon to record the
new position

Drag the assembly to another position
Click “Record(Insert)” icon again
Click ok complete

(4) Repeat Step 3 to make the remaining

Films for the below components:-
Bucket
Front_Arm
Back_Arm
Arm_Support
Cabinet
Engine
Exhaust
A- 6
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== | pper_Assm (Upper_Assm. 1)

r
r
r
r
r
16

r@ Base_a (Base_a. 1)
"Pipplications
S Tracks

t@

il D T

J.J'Eﬂiln'

&3

2| x|

Marme: I'I'rack.lLlpper_F\ssm.l %}l@l

ﬁobject: |U|:uper_.¢\ssm.1 Edit I
Interpulater:lLinear j Mare == l
Mode

21 Time [167.668s

@ Speed W

@ K I 'ﬁCanceII

ylarm_support_a {arm_support_a, 1)
Bylback_arm_a {back_arm_a.1)

EBody_a (Body_a.1}
Bylbucket_a (bucket_a. 1)
fylcabinet_a {cabinet_a.1)
BylEngine_a (Engine_a. 1)
@ylExhaust_a (Exhaust_a.1)

Front_arm_a (Front_arm_a.1)
&Track.l Upper_assm. 1 {Track.1 Upper_Assm. 1}

&Track.l Upper_Assm. 1 (Track.1 Upper_Assm. 1)

& Track.2 bucket_a.1 (Track.2 bucket_a.1)
Track.3 front_arm_a.1 (Track.3 front_arm_a.1}

& Track.4 back_arm_a.1 {Track.4 back_arm_a.1}

& Track.5 arm_support_a. 1 (Track.5 arm_support_a.1)

& Track.6 cabinet_a.1 (Track.6 cabinet_a.1)

& Track.7 Engine_a.1 (Track.7 Engine_a.1}

& Track.8 Exhaust_a.1 {Track.8 Exhaust_a.1)
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Exercise 1

(5) Create a Play Sequence of the films:-

. Click “Edit Sequence” icon
. Select Track.1 under the list of “Action in
session”

. Click =»
. Select Track.2, then =P
...Repeat the steps until all Tracks are inserted

(6) Play the Sequence of films:-

. Click “Simulation Player” icon

. Select Sequence.1

. (The Player is activated on top of the screen)

. Click “Parameters” icon

. Enter 5s as Sampling Step (Run the simulation
faster)

- Click

A-7
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DMU Simu’ation ]

Edit Sequence

Edit Action | Edit Analysis |

Action in session

Track.1 Upper_Assm
Track.2 bucket_a.1 ¢
Track.3 front_arm_a
Track.4 back_arm_a

Ackion in Sequence

Track.1 Upper_Assm. 1 (Track.1 Upper_Assm. 1)

Track.5 arm_support
Track.6 cabinet_a. 1 — T = —
Track.7 Engine Al z Track.2 bucket_a.1 {Track.2 bucket_a.1} 135,355 i}
Track.8 Exhaust_a. 1
@ 3 Track.3 Front_arm_a.1 (Track.3 front_arm_a.1) 107.038 1]
=
Move Lp I MErge Up I
Move Down I MErge Drown I

4 | | _>| |Acti0n duration (s)ll?l.Dl E Reset duration

'Action delay (S)F E

Action add mode

’; Create |ast step and add ) add in last step () Iterative create last step and add

4 Highlight the simulated actionis)

@ oK I aCanceII

DMU Simulation

o | rack..s rrl:lnt_w | I Fack,.J rronc_arm_a. 1)

& Track.4 back_arm™a.1 (Track.4 back_arm_a. 1)

& Track.5 arm_support_a. 1 (Track.5 arm_support_a.1]
é’%: Track.6 cabinet_a. 1 (Track.& cabinet_a. 1)

é’%: Track.7 Engine_a.1 (Track. 7 Engine_a. 1)

#E& Track.d Exhaust_a.1 (Track.d Exhaust_a.1)
"'Slequences

& h Sequence. 1

b s |4 4 B b MMM
\J
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Exercise 1

(6) Cont’:- x4
. Click “Change Loop Mode” icon to run the s [freseses |4 W 4 Wb MMM
simulation continuously 7 /’
. Click “Stop” icon to stop Change Loop Stop
H 11 - H = 9y ' f MOde
. Click “Simulation Player” icon again to exit

(7) Reset the positions:- J -
- Click “Reset Position” icon Bd b e ws

. (all components will be back to their original h
positions) ﬂ E?

(8) Hide all Track Lines on screen:-

. . Ol « ” i".tipplicatinns
Right C|I(?k Tracks” on the tree [l
° Select “Hide/Show” —a%  Center graph Upper_fssm. 1)

i

Reframe On
| Properties

alk+Enter back_arm_a.1)
E Qpen Sub-Tree
—ﬁ S arm_suppark_a. 1)

3 Eut ChrlH
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Exercise 1

(9) Refine Environment Settings (optional):-

To improve the resolution, select
“Tools/options.../General/Display/Performan
ces/3D Accuracy/Fixed” on the top menu and
change it to 0.01(smallest value)

Change the shading mode to “Shading with
Material”

Select “View/Render Style/Perspective” on
the menu

Select “View/ Lighting...” and then select “Two
Lights”

To Hide Compass, Deselect “View/ Compass”
on the top menu

To Hide Tree, Deselect “View/ Specifications”
on the top menu

A-9
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U Options

Tree Manipulation | Mavigation | Performances | ‘isualization

L General Occlusion culling

[ @eclusion culing enablzd

@ Display
CRcompatioiiy o
Wf Parameters and I Ot e E—
@ Devices and Virtu @ @E
ap-. InfrastructLre
| P Y S 1.00
view

TR o S

B

ls@enaa s @6E6)E6E

1
[ @ shading (sHD)

Nawigation Mode 4 Shading with Edges
& Lighting. .. Shading with Edges without Smooth Edg
Depth Effect... Shading with Edges and Hidden Edges
Ground [@ Shading with Material
Q Magnifier. .. m \Wireframe (MHR)
HideShow 4 Customize View
Full Screen ==
Custormize View
Parallel
Render Skyle k
Mawigation Mode 4

i Depkh Effect. ..
Ground
3 Madgrifiet. ..

Hide'Show r
Full Screen

Light Sources

il N 2

21

I
I

50

I &l

dee

@ ok I ﬂCanceII

J coo
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Exercise 1

(10) Export Simulation into AVI format

Click “Tools/Simulation/Generate Video” on
the top menu

Select Sequence.1 on tree

Select “VFW Codec” as default

Click “Setup” button and select “Cinepak
Codec by Radius” as Compressor

Click “File name...” to define the destination
of the exported file and the file name

Click ok to complete

(Remark: During the conversion, we can manipulate

the geometry by mouse)
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Start  File  Edit  Wiew Insert (i

gz > By

b
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f(;) Eormula. ..
Image

analyze  Window  Help

Macro
LtiliEy, o
Cuskamize, .,

Misualization Filkers. ..

Options...
Standards. ..
Conferencing

Publish

Simulation

2]

P Codec

j Setup

k:'l,Documents and SettingsistaffiDeskkop\Dmu-excava| File name ...

From: Sequence. 1

@ Ok J ﬂCanceIJ

bl ™ -

Convert Simulation
1} Generate Replay

© gl Replay
=2 Player
£ Track file export
£2 Track file impart

END of Exercise 1
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