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CATIA
Modeling
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MultiBody
Dynamics

4 5 Materials
= Structural steel (mari)

Property Mame  WValue Unit
rho 7850[kg... kg/m?

Density
Young's modulus E 200e9[Pa] | Pa

Poisson's ratio

Half - Model
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MultiBody
Dynamics

Arrow Volume: Reaction force (Spatial) Principal stress
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HINGE #1

HH Ol S

(Gravity) &0

Label: Gravity 1
Domain Selection

Selection: Manual

(on O]

Active

Override and Contribution
Equation
¥ Coordinate System Selection

Coordinate systerm:

Global coordinate system

¥  Gravity
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HINGE #1

Y-direction O| &= K| <F

Prescribed Displacement
Label: Prescribed Displacerment 1
Domain Selection

Selection: | All domains

on ]

Active

Override and Contribution
Equation
¥ Coordinate System Selection

Coordinate system:

Global coordinate system

¥  Prescribed Displacement

@ Standard notation

L] prescribed in x direction

Prescribed in y direction

Ugy 0

LI Prescribed in z direction
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HINGE #1

 Label: Fixed Constraint 1

Boundary Selection

Selection; Manual

[onm| 41

Active
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HINGE #1

Boundary Load
Label: Boundary Load 1

Boundary Selection

Selection: Manual

'

Active

Qverride and Contribution
Equation
¥ Coordinate System Selection
Coordinate systemn:
Global coordinate system
¥ Force

Load type:

Total force

120kg2| obs= Aot QUL 7HF

AL2H(80Kg) + =2l & (20Kg) + EF 2l &l (20Kg)

-120%9.8




3 Label: Boundary Load 2

HINGE #1 Boundary Selection

Selection: Manual

oty | | 42

Active

Force

Load type:

Total force
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HINGE #1

l— 1
B 2

m Attachment 2
m Attachment 3
m Attachment 4
m Attachment 5
m Attachment 6
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HINGE #1
Axis of Joint

Specify directi - o e
peclly direction ' Stationary Sjj A = 2|5t

Fixed Joint 50

& Fixed Joint 1
& Fixed Joint 2
Bl Fixed Joint 3




Volume: von Mises stress (N/m?) Principal stress

3 A 3.13x107
107

HINGE #1 J

Element Size

Calibrate for:

General physics

(@ Predefined | MNormal




Volume: von Mises stress (N/m?)

: ; A 561x10°
x10®

HINGE #1

v 12x10*

Element Size

Calibrate for:

General physics

(@) Predefined | Fine




Volume: von Mises stress (N/m?) Principal stress

A 1.75x10°
x 108

HINGE #1

¥ 5.18x10°

Element Size

Calibrate for:

General physics

(@) Predefined | Finer




Surface: Total displacement (m)

3

HINGE #1




3

HINGE #1

Principal Stress Surface QA LrxeEMDO D
e Plot

¥ Uata Arrow Velurne: Reaction force (Spatial) Rrincipal styess

Data set. | Study 1/Solution 1 (sol1)

~ Principal Components

Type: | Principal stress

Principal values
First: Second: Third:

Value: mbd.sp1 mbd.sp2 mbd.sp3

Principal directions
First: Second: Third:

X: mbd.spTx mbd.sp2x mbd.sp3x
Y: mbdsply mbd.sp2y mbd.sp3y
Z. mbdsplz mbd.sp2z mbd.sp3z

Parameters

»
Name Value Unit  Description

mbd.refpntx 0 Reference po ~
mbd.refpnty |0 Reference po

mbdrefontz | 0 Reference po ¥
< 1] >

Title
¥ Coloring and Style
Arrow type: Arrow

Arrow length: Proportional

Scale factor: [ 147928E-9

i
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HINGE #1

Axis of Joint

Specify direction DynamICS -6H &I % 'SID_l -ﬂ-

Hinge Joint 20

W Hinge Joint 1
$® Hinge Joint 2

$® Hinge Joint 3
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HINGE #1

¥ Rotating Frame

Axis of rotation:
User defined

Rotation axis base point:

(-0.05629353857-0.03829353857)/2 |x
Nep  -0.2346603236 ¥
0.0641106066 z

Rotation axis direction:

0
1
0

Rotational direction:
Counterclockwise
Rotational frequency:
Angular velocity

Angular velocity magnitude:

£ 314/(3*0.05)

Rotating Frame — 7| =X, 2| & Axis A ™




HINGE #1

Measure
E Build All

Geometry Type
Type of geometry:

Selection

Geometric entity level:

Selection:

Measurements

Coordinates
x 04151265444 m
y. -02531596053 m
z 0.2142203947 m

Measure
& Build All

Geometry Type
Type of geometry:

Selection

Geometric entity level:

Selection:

Active

Measurements
Coordinates
x 04509010095 m
y. -0.2531596053 m
z. 02857758812 m

Geometry objects

Geometry objects

Geometry ->

MeasureO| &,
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HINGE #1

( O.44cos(% +wyt) — 0.61cos(% + w, t),

0.44sir1(% + Wlt)+0.6lsin(% +w,t))
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HINGE #1

¥ Rotating Frame

Axis of rotation:

User defined

Rotation axis base point:

ep  -0.2346603236

0.0641106066 +0.44%sin(3.14,/6+ 3.14*t/(3*0.05])

Rotation axis direction:

Rotational direction:
Clockwise

Rotational frequency:
Angular velocity

Angular velocity magnitude:

£2 185%3.14/(180%0.05)




Global Evaluation Gl | iz [ 2 2§ oms

= Evaluate =
Time (s)  Joint moment, x component (MN*m)
Label: Global Evaluation 1 0.065000 18016

HINGE #1 . 0.066000 196.36
Lz 0067000 214.95

0.068000 236.50
0.069000 261.80
Time selection: All 0.070000 29185
0.071000 328.05

¥ Expression 0.072000 37224
0.073000 426.82
0.074000 494.78
mbd.hgj1.Mx 0075000 579.17
Unit 0.076000 681.52
0.077000 797.80
0.078000 911.35
L] Description: 0.079000 [987.79
0080000 986.63
0.081000 895.41

Parameters 0.082000 749.35
1)
MName Value Unit  Description 0.083000 600.62

0.084000 477.28
0.085000 381.56
0.086000 307.76
0.087000 250.76

Data set: Study 2/Solution 2 (s0l2) =

Expression:

M*m

Joint moment, x component

mbd.refpntx |0 Reference point f...
mbd.refpnty |0 Reference point f...
mbd.refpntz |0 Reference point f...

Joint 10{| A 2] Moment Z|Cl g} =tQl
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HINGE #2

@ Gravity 1

= Fixed Constraint 1

m Attachment 1

m Attachment 2

= Attachment 3

m Attachment 4

m Attachment 5

m Attachment 6

@ Prescribed Displacement 3

= Boundary Load 1

Stationary= Joint

Hinge Joint 1
Hinge Joint 2
Hinge Joint 3
@ Rotating Frame 1
@ Rotating Frame 2
@ Prescribed Displacement 2
= Boundary Load 2

au_g . .
ai ' Equation View

Dynamics& Joint&X|| k= A
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HINGE #2




Volurme: von Mises stress (N/m?)

A 1.12x10°
x 108

HINGE #2

¥ 2.99x 103

Element Size

Calibrate for:

General physics

(@) Predefined | MNormal




Volume: von Mises stress (N/m?)

A 5.78%107
%107

HINGE #2

Element Size

Calibrate for:

General physics

(@) Predefined | Fine




Volume: von Mises stress (N/m?)

A 192x10°%
»% 108

HINGE #2 e

¥ 1.69x10°

Element Size

Calibrate for:

General physics

(@) Predefined | Finer
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HINGE #2
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HINGE #2

Global Evaluation
= Evaluate

Label: Global Evaluation 1

¥ Data

Data set: Study 2/Solution 2 (s0l2)

Time selection: All

v Expression

Expression:
mbd.hgj1.Mx
Unit:

M*m

L] Description:

Joint moment, x component

Parameters

b
MName Value Unit

mbd.refpntc | 0
mbd.refpnty 0
mbd.refpntz | 0

Description

Reference point for...
Reference point for...
Reference point for...

T I

Time (s)

0.065000
0.066000
0.067000
0.068000
0.069000
0.070000
0.071000
0.072000
0.073000
0.074000
0.075000
0.076000
0.077000
0.078000
0.079000
0.080000
0.081000
0.082000
0.083000
0.084000
0.085000
0.086000
0.087000

Joint 10| A 2] Moment Z|CHEr

B2 ®oms L\ O m

Joint moment, x component (N*m)
30752
33912
37.581
41.895
47.035
53.251
60.883
70.397
82428
97.807
117.52
142.47
172.68
205.61
233.89

245.57

231.39
195.15
152.16
115.33
87.802
67.571
52.665
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HINGE #3

% Multibody Dynamics (mbd)
W@ Linear Elastic Material 1
T Free 1
W Initial Values 1
B Gravity 1
m Fixed Constraint 1
@ Prescribed Displacement 1
= Attachment 1
m Attachment 2
== Attachment 3
= Attachment 4
= Attachment 5
m Attachment 6

= Boundary Load 1

Stationary = Joint

¥ Hinge Joint 1
¥ Hinge Joint 2

W Hinge Joint 3

@ Rotating Frame 1

@ Rotating Frame 2

@ Prescribed Displacement 2
= Boundary Load 2

au g . .
5 Equation View

Dynamics& Joint&Xj| k= A




3 Surface: Total displacement (m)

HINGE #3




Volume: von Mises stress (N/m?)

A 2.74x107
x107

HINGE #3

Element Size

Calibrate for:

General physics

(@ Predefined | Normal




Volurme: von Mises stress (N/m?)

A 583x107
%107

HINGE #3

¥ 1.23x10*

Element Size

Calibrate for:

General physics

(@ Predefined | Fine




Volurme: von Mises stress (N/m?)

A 1.17x10°
x10®

HINGE #3

¥ 1.22x10*

Element Size

Calibrate for:

General physics

(@) Predefined | Finer
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HINGE #3

Global Evaluation
= Evaluate «

Label: Global Evaluation 1

¥ Data

Data set Study 2/Solution 2 (sol2)
Time selection: | All

¥ Expression

Expression:
mbd.hgj1.Mx
Unit:

b

=

b

| M*m

] Description:

Joint moment, x COFI'IPO'WE'"\T

Parameters

v
MName Value Unit  Description

mbd.refpntx |0
mbd.refpnty |0
mbd.refpntz |0

Joint 10{| A ©| Moment X|CH 7zt

Reference point f...
Reference point f...
Reference point f...

el | o

Time (s)

0.065000
0.066000
0.067000
0.068000
0.069000
0.070000
0.071000
0.072000
0.073000
0.074000
0.075000
0.076000
0.077000
0.078000
0.079000
0.080000
0.081000
0.082000
0.083000
0.084000
0.085000
0.086000
0.087000

85 850
@ g1 g-3 985

Joint moment, x component (N*m
14.458
16.082
17.986
20.245
22.963
26.284
30.406
35.602
42.246
50.829
61.928
76.027
92.992
110.99
125.32

129.25

2}0

L—

119.08
88.758
76.829
58.604
45,347
35.351
27.952




Hinge No. Joint0]| A{2] Moment | Attachment Force (Z Component)

987.79 N-

245.57 N-

129.25 N'm

AttachmentQj| A{ Q| —z H}

Hinge 37} 7} & A ShsE 54 AHO

—

Attachment force, z component (M)
m

-1745.5

Attachment force, z component (M)

-1742.8

m

Attachment force, z component ()
-1749.0

rce= 79| X}0| 7} QiLC}.
| C.



- HingeO|| [F2} MomentZ} 3 A| X}O| Lt= 0| &2

- MeshOf| [C}2} Stress7F 34| X}O| L= O /2







