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CATIA V5R16 Digital Mockup

B
DMU Fitting Simulatur@

DMU Fitting

Simulate part motions for assembly and maintainability issues

File  Edit  ‘\iew
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Insert  Tools

Analyze  window  Help
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A. DMU Simulation: Key tools for DMU

Fitting
B. DMU Check: Measure Interference,
distance, detect Clash while moving
C. Manipulation: Manipulate model or

Compass while creating a track
Recorder: Record or modify the track
Player: Play the track
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CATIA V5R16 Digital Mockup

General Process

Open an Assembly Document

iyt

Create a Track

a

Move a Component

Record the Track

a

Repeat creating tracks for other components

iyt

Create a Sequence of Tracks

't

Create a Simulation

a

Analyze the results and modify the design if
necessary
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DMU Fitting Simulatur@

Using DMU Manipulation Toolbar to
change the position of the Compass:-

1) iDetacho t he CEEEEIIS

the selected Part (it will be

J%E%l‘?‘l

gray)
2) ASnapo the Con
new position
3) AAttacho t he C[EENMEDT

again (it will be Green)
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CATIA V5R16 Digital Mockup

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

(3)  Stop, which stops the simulation when the first clash is

detected.

Measure distances AFTER a simulation:-
- Click ADistancebo
- Select two components

- Click AApplyo to

Measure distances DURING a simulation:-

- After nDistance.
the tree
- Select the Tab Page A Edi
- Put ADistance. 10 on the
- Set it Active
A-4
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Clash Mode|
On/ Off/ Stop
r— Definition
MHame: istance. 2
Type: Tinimum jSeIection: 1 |2 products
InsidEfne.selection _'é\S'Ielection: 2 |N0 seleckion
U m I ST GulnGe:

Tdiick dirSeagtuead,c

An a
C

Accuracy:Emm = | %lMaximum distance:Emm

—Results

Distance  [F4.515mm
Dilta # 21.633mm W O Z [71.305mmm
Poink 1 % 103, 1mm ¥ [259.5mm Z |111.623mm
Point 2 X F124.73534mm Y E£5.5mm Z |0.318mm
Paint lon _gack sarmg &1y
U 1061
@ oK i | @ Cancel l
.
~
()
Edit Sequence 21x|
Edit Action | Edit Analysis |
Analyses in session Analyses in Sequence
Analyses | Skatus | Step |
* Distance, 1 active  all
Set all unactive I Set all active I Set all stop I
= 9 o
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B
DMU Fitting Simulaturﬁ

IEZE@) fl=  Edt  View Insert Took  Analyze  Window  Help

(1) File Open:- | Sl | ——— U

shape

A File/Open/Excavator_a.CATProduct Analysis & Simulaten :

Exercise 1

BEC Plant

Machining
" _Digital Mockup @ DMU Mavigakor

Equipment & Systerms 4 m DMU Space Andlysis

(2) Change workbench to DMU Fitting:- Dt rocssloroniectri 2
A 1'f the current wor kben cHuinSesmn ot o
s e | &tart/Digital Mockup/ DMU fittingd o n |+
the top menu to change.|}s
change) E

i

"@Front_arm_a (front_arm_a. 1)
W@ Base_a (Base_a. 1)
—Applications

(3) Make the 15t Film:-
A Clickfi Tr aicdn o
A Select Upper_Assm(Upper_Assm.1) on tree

A (The Compass will be snapped onto the
assembly and it will turn GREEN)

DM Simulation
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CATIA V5R16 Digital Mockup

DMU Fitting Simulaturﬁ
Exercise 1

3) Cont 0:
Drag the upper assembly out by Compass

Then Click ARecord(Il ns
new position

Drag the assembly to another position
Click ARecord(l nsert)o
Click ok complete

Marme: I rack.1 Uppet_Assm, 1 @}’} @]
ﬁobject: IUpper_Assm.l Edit l
Interpolater:ILinear j More == I

IMode
O Time |67 6685
@ Speed ﬁ.nmm_s

@ ok l laCanceI]

To Do o Do To

(4) Repeat Step 3 to make the remaining ;
Films for the below components:- i e gt o spp.)

-

b
f lback_arm_a (back_arm_a. 1)
f Body_a (Body_a.1)
B u C ket r bucket_a (bucket_a. 1)
r cabinet_a (cabinet_a.1)
Sy Fngine_a (Engine_a. 1)
F ro n t_Arm &4 Fhaust_a (Exhaust_a. 1)
Back Arm Track.1 Upper_fssm, 1 {Track, 1 Upper_Assm. 1)
- F@Base_a (Base_a.1)
"P‘DD\icat\Uns
Arm_Support s
&Track‘l Upper_Assm.1 {Track.1 Upper_assm. 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)
E n g I n e & Track.5 arm_support_a.1 (Track.S arm_support_a. 1)
& Track, 6 cabinet_a.1 (Track.6 cabinet_a.1)
& Track.7 Engine_a. 1 {Track.7 Engine_a. 1}

It@l’ront_arm_a (front_arm_a.1}

i

Cabl n et %Track‘z bucket_a. 1 {Track.2 bucket_a.1)
EXh au St & Track.§ Exhaust_a. 1 {Track.8 Exhaust_a.1)

To To To Do Do Io I
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CATIA V5R16 Digital Mockup

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

Sel

o Do o Do Do

(6) Play the Sequence of films:-
CIl i Sirkulafion Playero
Select Sequence.1

(The Player is activated on top of the screen)
Cl i RPakaméterso

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

o Do Do Do Do P>

Click

Version 1b- Mar07

Cl i Edik Sefuenceo

Tr ack.
sessi

Click =
Select Track.2, then

e Repeat steps

under

unt

Exercise 1

B
DMU Fitting Simulatur@

DMU Simu’atnon

Edit Action | Edit Analysis |

Action in session Ackion in Sequence

ﬁck‘ pper_Ass
Tk, cket_a.l
Track,3 Front_arm_a
Track.4 back_arm_a

Track.5 arm_support
Track.6 cabinet_a.1

Track. 1 Upper_fssm. 1 (Track, 1 Upper_Assm. 1)

Track.7 Engine._a.1 { * 2 Track.2 buckst_a.1 (Track.2 bucket _a.1) 135,355 i
Track.5 Exhaust_a. 1
« 3 Track.3 front_arm_a.1 (Track.3 front_arm_a.1) 107.038 o
Move Up Merge Up

aJ I Action duration (s) il?l g% E

Reset duratlon

IA:Ean dem' (s)? é e d

Action add rnode
’; Create last step and add

) add in last step

() Iterative create last step and add

A Highlight the simulated actionis)

DMU Simulakion

g IraLk. 2 run

& Track.4 back,

LIrduR D ITUnL_arini_d. 1 J

Pl
_armta.1 (Track.4 back_arm_a.1)

@ oK I ﬂcancell

& Track.5 arm_support_a.1 {Track.S 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.S Exhaust_a.1 (Track.8 Exhaust_a.1)

"'Slequences
#- 1% sequence. 1

Player
Lo —— s e 4 m > onoliE
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CATIA V5R16 Digital Mockup

DMU Fitting Simulaturﬁ
Exercise 1

(6) GCont o: ¥
A Cl i GhangéiLoopModed i con to r | oes [resesis x| H 4 B b MW
simulation continuously 7 /‘
A Click AStopo icon t o s&hangelLoop Stop
A Cl i SirkulafionPlayero i con agai I\ﬂOdet o exit
(7) Reset the positions:-
A C| i Reket Positiond i con J S oo s
A (all components will be back to their original
positions)
i,
(8) Hide all Track Lines on screen:- a
A Right-Cl i ck fATrackso ""’iF'F"'C"'t'E'”s
A Sel ect nHIi de/ Showbo Center graph Upper_Assm. 1

Reframe On ket a.1)

J Hide'Shiow

g Properties  Alt+Enter
'y

front_arm_a. 1)

ack_arm_a. 1)
[&] Open Sub-Tree

A-8 ATt Chrl4x

.5 arm_suppork_a, 1)
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B
DMU Fitting Simulatur@

Exercise 1

(9) Refine Environment Settings (optional):-

A To improve the resolution, select
ffool s/ optionsé/ Gener al
ces/3D Accuracy/Fixedo on t he t
change it to 0.01(smallest value)

oF

-7 Options

Tree Manipulation | MNavigation | Performances | Wisualization

¥ General Ocelusion culling

W] isplay
S0 Accuracy

ER compatibilty oo

) Proportional: ——
wf Parameters and &

Devices and Vit @ =
;p-éi =
"'. Infrastructure

= : H LA

[ ©eclusion culing enabled

L - ~

A Change the shanddinng;witmod€_ 1
Materialo .
. ) . ‘nE@enaq s BdeE6
A S e | evew/Render Style/Perspectived0 o n /
the menu Render Style . ai:aj!ng(SkLD)d |
. ~ . : . . o e aving kg withot smocth 22 e AR A 21
A Sel evdtewd Li gahntdi ntghéeon s e gisise g;E;g;;;3;Egﬁaifi;ndhﬂidde~Edzef e [T
Li ghtso - S
Full Screen

A To Hide
on the top menu

A To Hide
on the top menu

Tr e ¥iew/ IpecHiealiansot

Version 1b- Mar07

Co mp a ¥iew/ Compassol e c

Customize Yiew

H Perspective
Parallel

Render Skyle »
Mavigation Mode L

=N Lighking. ..
- Depth Effect. ..
n Ground
3 Magnifier. .. ® I 0.0l =)
HideShow 2 @ It ps &
Full Screen @ I feo =]
_— @ oK I ¥ Cancel I
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DMU Fitting Simulaturm
Exercise 1

(10) Export Simulation into AVI format jjr;l t e IR i

A C| i Toa&ls/Simulation/Generate Videod o0 n — et
the top men ..

A Select Sequence.1 on tree éﬂd‘;“

A Sel eveWCdileco as default L

A Cligetpoi button @medaksel ect | I
Codec by Radiusd6 as Compr es s o |HEEED I ]

A Cl i Eikl & n aawefiéedthe destination L’;";’ij::ts = seuingsxstamoesmpmmu.eiﬁi Brieone
of the exported file and the file name From: Bequence.

A Click ok to complete .L —

(Remark: During the conversion, we can manipulate
the geometry by mouse)

END of Exercise 1
A- 10
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P
DMU Kinematics Simulatury

DMU Kinematics

Simulate the mechanism of an assembly

Analyze  Window  Help

a File  Edit ‘Wew Insert  Tools
-nFrastructure

3
Mechanical Design L4
Shape L4
]

’ ‘
»

analysis & Simulation
AEC Flant
Machining

" _Digital Mockup
Equipment & Svstems LT

» @ DM Mavigator

§ DM Space Analysis

Digital Process for Manufackuring » #-# DMU Kinematics
Machining Simulation g DML Fitting
Ergonomics Design & Analysis % SN

A. DMU Kinematics: Key tools for DMU

Kinematics

B. Simulation: Make Simulation with
commands

C. Kinematics Joints: Create Joints
between components

D. Kinematics Update: Restore or Update
positions of components

E. DMU Generic Animation: Record or

Export Simulation into other format

A-11
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General Process

Open an Assembly Document

a

Delete all Constraints & Create Joints manually

-Or- 1l

Convert Constraints into Mechanism

a

Browse the Mechanism with Commands

'yt

Create a Simulation

a

Analyze the results and modify the design if
necessary

Version 1b- Mar07

DEGREES OF
JOINT TYPE FREEDOM
Revolute @ 1 Rotation

[
Prismatic @ 1 Translation

1 Rotation
Cylindrical @ 1 Translation

Spherical % 3 Rotations
Planar 2 Translations
1 Rotation
Rigid _

1 Rotation

s
Roll Curve _%‘; 1Translation

2 Rotations

Slide Curve _‘&i 1 Translation

A-12

COMMAND
TYPE

Angle

Length

Length + Angle

AMND/OR

Angle or Length

DIRECT MANIPULATION

Y¥ES / Left-mouse button

YES / Left-mouse button

Length: Left-mouse
button

YES /
Left-mouse
button

MO
MO
MO

MO

MO
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Angle:
Left-Mouse
button +
Middle-Mouse
button




