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Process Guide - [ X
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[ Loadset
| Loads

[ constraintSet

__| Constraints

| Static Analysis

__| Buckling Analysis

| Run Analysis

__| View Results v

You must assign materials to the model. Once
the materials assignment dialog appears,
select a material from the library and select
the components that will reference it.

View help
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[ 1 h AT A_h  MatetialeA FHeA New ™ >", h A* y s _h '

I “4 7 h AW <" ¢ ¥ 7 h =~ B <8 h e
a. Structural
b. Thermal
c. Miscellaneous
d. Appearance
e. User defined
Material Definition x |
Name
Description
Density kg/mm*3 v

Structural Thermal Miscellaneous Appearance User Defined
Symmetry  Isotropic v
Stress-Strain Response | Linear v

Poisson's Ratio

Young's Modulus kPa v
Coeff. of Thermal Expansion Ic v
Mechanisms Damping sec/mm v

Material Limits

Tensile Yield Stress kPa v
Tensile Uttimate Stress kPa v
Compressive Ultimate Stress kPa v

Failure Criterion

None v

Fatigue

None v
Ok Cancel
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Hyperelastic Material Definition X
Test Edit Graph
DEl &8 &8 & BB
—Tesn U n | ayx ] o I Show Best Fit Material r.’\ode!;:::"sm
1P | el Z 0.050 X [V Arruda-Boyce 0.0287548
Strain Stress 1 p  Mooney-Riviin $ o.062860¢
0 0 = 0.045 _] # / & [V Neo-Hookean 0.173647
0.5 0.01 D?Zj " // b 4 v Polynomial Order 2 N/A
1 0.02 =< 0.040 +/ Reduced Poly. Order2  0.0250496
15 0.03 / 2 [V Yeoh 0.0233627
5 3 s i / :
2 0.043 S0.035 ,-’(( ¥
c‘; 1 / Select Material Model
c - 0.030 ] Automatic v
Z" 4 Yeoh
b 0.925 + Use Best Fit Coefficients
e 21 €10/0.00453823 kPa
=0.020 |
== kPa
So.ars ] <o
= || D10 1/kPa
20‘010_ D20 1/kPa
= | D3|0 1/kPa
2‘Cl.(]Dﬁ_
U‘GDD- | 7 e i o e [ 1 o Pt s ) e
0.000.200.40 0.60 0,80 1,00 1,20 1.40 1,60 1.80 2.00
v = Nominal (Engineering) Strain
0K Cancel
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222.n" <. ' ° (Constrainty.. A
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h v ASB (0)

Constraint x
Name

2

Member of Set
ConstraintSet1 v | New...
References
Surfaces v
Surfaces : (@ Individual Boundary Intent

© Select geometrical references.

Surface Sets...

Coordinate System

@ World Selected

2L wes

Translation

X . 7}" Yo

Yo e (g ]pedy

z o (% Be iy

N/A

Rotation

X -—;4;,;“
Y — o | &5, &
z — [on| g5 &
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Displacement

a
b. Planar

c. Pin

d. Ball

e. Symmetry
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Interface Definition X
Name
Interface12 3
Type
Bonded v

References

Surface-Surface v
Surface

@ Select first geometrical reference.
Surface

@ Select second geometrical reference.

OK Cancel
1. "2%[h A 0T, oo " >_oa > hv o
n- " ' X COnnectionsweh” * w &' _we s (. " 210) s AL W
a. Weld(End Weld, Perimeter Weld, Spot WElId'Weld Featurg
b. Rigid Link
c. Weighted Link
d. Fastener
B - T _ o weldh s T T A s T QLA N ZIe) e s
- e 7T L7 'Weld[End Weld)<.<™ T Tt > T T T T s T B T >
A > 1" h _'BA T<AfsT ST I ® AP B AN
Cht Ah Y-t Y A FT_TEBE<SAR" SUIT T % P Y AALN
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A t ‘B’ h— VA . n I¢

E w _h” g<sCh'™h " h 7w C "< WeldWeld Featurg

L0 Y Y sY T Yh B A hs * >" 87 <t Y A h 1 B, >8 TG
oY thtgmoY o a6t <<ttty TY  w, ECreol ' > 7
Simulate
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Weld Definition X
Name
IR 3
Type
End Weld v

End Weld Type
Extend Single to Single v

References
Surface
@ Select a surface to be extended.
Surface
@ Select a surface to extend to.

Properties
| | Extend Adjacent Surfaces

V. "2I0fh o h 0 s e cet s, A
1‘."%.1I'H_:Ih’h-lgl.j>h .“JCI<<I‘|I

B 48 87T _ "RigidLinkh  ~ A s > " AL B! > 8 h

LT >, "2 7 h RO STt T AL AL BT AR T YW oA

: AL Wi ! 1B, >8 Tt Cw YA ' B T, B~ ", h A8
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LoAn A YIS L LAY AL T T T YTy T A
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> B h v Y (6} B “h” hash™>8 *_ > ¢ h " S%¥° h w’' YA h°
hCh > oA 18> A >8 @(hv"218).. A s8vh ™ " >h A
Rigid Link Definition X
Name
- 4
Type
Simple v
References

Points, Edges, Curves, Surfaces

@ Select geometrical references.
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Name

Independent Side
Points

Points : (@' Single

Degrees of Freedom

v Tx v Ty

Dependent Side
Point

Weighted Link Definition

Feature

Coordinate System: ‘@ World

v Tz

v

Pattern Intent

@ Select geometrical references.

Selected

@ Select a geometrical reference.

0K

Cancel

r v N v t W
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connectingshells (¢ ¢ < )& h* hoa vish” *j7 M 7 >80 "h veC ho A A L A
B vh '’ ">h L AD
Bolt F astener Screw Fastener
fastener path screw head fastener path
groétaheadannular I‘/ bl |/
area
1
nut annular area . v bottom annular area
not present
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Measure Definition X
Name
>> Details
Quantity
Stress v | kg / (mm sec*2)
Component
von Mises v

Spatial Evaluation

Maximum M

Over Model v

Time/Frequency Eval
Valid for Analysis Types

Dynamic Shock Analysis
Static Analysis
PreStress Static Analysis
Contact Analysis

Visible at higher assembly level
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b. Pressure

c. Bearing

d. Temperature

e. Gravity

f. Centrifugal
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Force/Moment Load X
Name
Member of Set
LoadSet1 v/ New..
References
Surfaces v
Surfaces : @ Individual Boundary Intent
© Select geometrical references.
Surface Sets...
Properties
Coordinate System: (@ World Selected
L wes Advanced >>
Force Moment
Components v
X 0 X
Y 0 Y
Zz 0 z
mm kg / sec"2 v
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1. Components
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3. Dir Points & Mag
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Pressure Load X

Name

Member of Set
LoadSet1 v | New...

References
Surfaces : (@ Individual Boundary Intent
© Select geometrical references.

Surface Sets...

Pressure
Advanced >>

Value
0 kPa v

Preview Cancel

> Jll —’B 1
. Y B, h " >y
1 - o 8 Beafing(Q - " 20" " . " ' > 7 7 s

L >0 SR R > 8 h, 8" " >8 Ah L " h A >"">wAHh .
G <" S B >’ h N JIBQ'B"NWV/\' C.hn 8B " " AT L D
-y B J 4y B A - B “BY h B 7 h ™ p" R B h "' 57" >
DA R 3 P | B S ¢ Y& wh 041 h¢ <" v 0> h - w A h h ¢
1 w8 h ¢ h - ¥ C w A B"’ s "Bh Tt Y Ta", h OAMB thHc .
_References ' A 8~ ", h At h " A h TS AT @ T
Bi{nt 1] ElxE
JrerB raEevB)y B BMI B 41



rnrnd e plaBrarmy uwef faynmy 1vnoremi ey dyn Bigpkheen mo o1 [ s

>w o, FQI’(fe?_ Yoo Ah o ‘VBI’ >®h YA Yooy ‘ h B
{,Ah>'cD 1'h’L"‘/\ _'B’I B_‘<VJWIY
1. Components
2. Dir Vector & Mag
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Bearing Load X
Name
I3
Member of Set
LoadSet1 v | New..
References
Surfaces v

@ Select geometrical references.

Properties
Coordinate System: (@) World ( ) Selected
L wes

Force

Components v
x o |
v o |
z o |
mm kg / sec*2 v

OK || Preview | Cancel
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Entity Temperature> ~ R S T
Structural Temperature Load X
Name
- 4
Member of Set
LoadSet1 v | New.
References
Components v
@ Select geometrical references.
Entity Temperature
Spatial Variation
Uniform v
Value
0 Cc v
Reference Temperature
(0 Cc v
OK Preview Cancel
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Gravity Load X
Name
Member of Set
LoadSet1 v | New..
Coordinate System
® World Selected
L WCS
Acceleration
Components v
X 0
v 0
Zz 0
mm/ sec"2 v
OK Preview Cancel
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Centrifugal Load X
Name _
I :

Member of Set
LoadSet1 v| New..

Rotation Origin and Coordinate System
Coordinate System: (@ World Selected

2L wes
Angular Velocity
Components v
o
0
0
rad / sec v

Angular Acceleration

Components v
0
e 0
0

rad / sec"2 v
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Preload X

Name

Member of Set

LoadSet1 v New..
Solid Type

Prismatic v
References

Volumes v

@ Select geometrical references.

Preload

0 mmkg/sec'2 v

0K Cancel
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AutoGEM Settings x
Isolation for Shells and 2D Solids
Structural v

+/ Reentrant Corners

+ Point Loads
+ Point Constraints

Settings  Limits

+ Insert Points

+ Move or Delete Existing Points

v’ Modify or Delete Existing Elements

Automatic Interrupt

« Create Links Where Needed
+ Create Bonding Elements
Detailed Fillet Modeling
Display AutoGEM Prompts
Element Types

Shells| Quad, Tri v
Solids ' Brick, Wedge, Tetra v
OK Cancel
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1. Insert Points

2. Move or Delete Existing Points
3. Modify or Delete Existing Points
4. Automatic Interrupt

5. Create Links Where Needed

6. Create Bonding Elements

7. Detailed Fillet Modeling

8. Display AutoGEM Prompts
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AutoGEM Settings
Isolation for Shells and 2D Solids

Structural

[ Reentrant Corners

[ Point Loads

[w Point Constraints
Settings Limits

 Limits for | Creating
Allowable Angles (Degrees)

Edge Max |175.00 Edge Min | 5.00

—
Facel.lax1175.00 ‘FaceMin 5.00

IMax Aspect Ratio 30.00

Max Edge Turn (Degrees) { 95.00

| Default

OK | | Cancel
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AutoGEM Summary

Entities Created:

Edge:
Face:
Face-Face Link
Edge-Face Link

Brick:

Criteria Satisfied:

Angles (Degrees):
Min Edge Angle: 5.00 Max Edge Angle: 174.83

Max Aspect Ratio: 27.64

Elapsed Time: 0.28 min CPU Time: 0.27 min
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AutoGEM Summary

Entities Created:

Beam Edge

Tri Face:

Quad Face-Face Link:
Tetra: 8437 Edge-Face Link:
Wedge: 0

Brick: 0

Criteria Satisfied:

Angles (Degrees)

Min Edge Angle: 0.32 Max Edge Angle: 178.13

Max Aspect Ratio: 0.00

Elapsed Time: 1.08 min CPU Time: 1.07 min
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Simulation Geometry

Geometry Connectivity
+ Solid Surfaces ® |V Bonded Interfaces
2 [V Shell Surfaces + Contact Interfaces
v Weld Surfaces 2 | [V Rigid Links
@® [V Unpaired Surfaces
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+ Original Geometry
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Maximum Element Size
Edge Length By Curvature
Maximum Edge Length
Isolate for Exclusion
Hard Point
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Edge Distribution
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10. Mapped Mesh
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Fatigue Analysis Definition X ‘
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Desired Endurance | 0 cycles
Loading
Type  Constant Amplitude v
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Min Load Factor

Max Load Factor
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D[mm]|d[mm]| r/d |5, pum| Kt | Kf | ke | ktot |Rmift| ot ca | oA |cA 7> ca
8 7,62 |0,394] 190 [1,29]1,23|0,81|0,424| 696 |[147,7| 99,9 | 75 OXI
10 9,52 |0,315] 238 [1,36]1,29|0,78 |0,406| 696 [141,3|/ 956 |75 OXI
12 11,43 |0,263| 286 [1,43|1,34|0,74|0,389| 696 |1354|916 |75 OXI
14 13,33 |0,225| 333 [1,49/1,39|0,72|0,376| 684 |128,5/86,2| 75 OXI
16 15,24 |0,197| 381 [1,54|1,43]|0,70(0,365| 679 |124,0/829 | 75 OXI
20 19,05 |0,158| 476 [1,64|1,51|0,66|0,346| 679 |117,4/78,5| 75 OXI
25 23,81 |0,126] 595 [1,73|1,58|0,63|0,330| 679 |[112,1|749 |75 NAI
30 28,57 |0,105| 714 |1,82|1,66|0,60|0,316| 687 [108,5/729 |75 NAI
40 38,10 |0,079| 952 |1,96|1,77|0,57 |0,296| 687 |101,6| 68,3 | 75 NAI
Did= | 105 | ab= | 952% | =08
rmml= | 300 | 5= | 24% |
omax= | 300 | MPa | om= | 225 | MPa |
omin= | 150 | MPa | oA= | 75 | MPa |
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Preatress Siatic Analyats Definition x

Name

Description:

Constraints Loads
Name Component Name Component
ConstraintSet! ~ STICK_ONLY_F_SQ LoadSet! STICK_ONLY_F_SQ
] » < >
Previous Excluded

Output Convergence

Analysis Elements

Use static analysis results from previous design study

Static Analysis:

Analysis1 v
4 se
Load Sef Name Component
LoadSet! STICK_ONLY_F_SQUARE_SECTIO!
4 »

Load Scale Factor: | 1

+/ Combine Results with Results from Previous Static Analysis

OK Cancel

11"}68:J-h,h‘ [ B,h'SVJVMWA}\h"l’VJ!.h A h rqn

1 >) . /\h >|5 -I /\ M0d|a|,>__ B - Bl)’B'_/\‘h‘OVVJ_"V t ] 1 " > 1 t h /\h
. Coprov o LA ' B AT Ch SRS 'W28D). T > 7, w

N - - '

B{ni1 r1f &fcxE
JrerB raEevB)y B BMI B 86



rnrndy e nlykrarm

hrowbdPE

BJni
Jrcar

A -
-y -
- Bt A h
Yol
n’"+'

W<, A
Time
Frequency

Shock
Random

=~ h "~ hC¢Hh
<E' ¥
rf el &1

B

ssf iy nmy 1n

PreStress Modal Analysis Definition x
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Description:
Constraints
Name Component

@ Constrained
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With rigid mode search
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Modes Output Convergence
Modes

® Number of Modes
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Typical Damping Values

Small machined metal or ceramic parts 001-01%
Small plastic parts 1.0 -5.0%
Larger machined metal or ceramic parts 01-02%
Metal or ceramic assemblies (glued) 0.2 -1.0%
Welded assemblies 0.5 -2.0%
Bolted assemblies 1.0 -2.0%
Constrained layer damped assemblies 20 -10.0%
Building structures 50 -10.0%
Shock mount dampers 5.0 -30.0%

Lower damping will result in higher amplitude response.
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Dynamic Time Analysis Definition X
Name:
Description
Loading Load Functicns v

v/ Sum Load Sets
Load Set/ Component Time Dependence

| Set1 / WALL_ANALYSIS_ | | f¢x) | Function1

Modes = Previous Analysis Output
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All

® Below specified frequency

Damping Coefficient (%)
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e
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Dynamic Frequency Analysis X

Name:

Description

Loading Load Functicns v

v/ Sum Load Sets
Load Set/ Component Amplitude Phase (radians

| IN_ANALYSIS_ | | f¢x) | Function1 flx) | zero

Modes = Previous Analysis Output
Modes Included
All
® Below specified frequency
Damping Coefficient (%)

For all modes v

OK Cancel
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Shock Analysis Definition X

Name:

Analysis2

Description:

Direction of Base Excitation

X |0
Y 0
Z: |0

Previous Response

Analysis Spectrum oA

Use modes from previous design study

Modal Analysis: | Analysis1 v

Constraint Set: Name Component

ConstraintSet! ASSEMBLY_THE_2 B
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