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post-processor such as MSC.Patran:
1. HILL
2. HOFF
3. TSAI
4. STRN

Orthotropic Material

WE= Oy thotropic Makerial, 1
Longitudinal Young's Hud.i.ls’ 1.81e+011N_m2

Transverse foung's I'l'lm:i.i.lsi 1.81e+011M m2

W‘

Shear Modulus in XY H“j?.le—l—[lﬂ"«l m2

Shear Modulus in X2 Fime;?_l;ee.,_m mz

Shear Maodulus in 2 F‘“fﬁ&l{lﬁﬂ mz

Density | 1.6kg_m3

Longitudinal Thermal Cﬂﬂfﬁ:ﬂt—||l]
Transverse Thermal CDBFﬁdentIu

P

— Failure Theory
@ Stress Allowables

() Strain Alloweables

Stress | Strain |

Longitudinal Tensile Stress Il_m me

Transverse Tensile Stress Im mi2

Longitudinal Compressive Stress I 1.52+009N m2

Transverse Compressive Stress |2.4ﬁe+ﬂDBN m2

Shear Stress

| 6.8e-+007N_m2
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-
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MSC Composites Property ilil
Mame Composite Property. 1
Supports [SD_MeshPart : Spit.4.2
Ref. Axis AxisSystem, 1
Failure Theory TS j
Bonding Shear Stress {SE}! SetO07N m2
Laminake Opkian |F'|LL j
—Layouk
Layer Id | Ply Orientation (deg) | Phy Thickness (mm) | Material [Plyrd]|  new |
1 0.00000 0.25000 Orthotropic Material L 1 podify |
2 Q0.00000 0.25000 Orthotropic Material. 1 2
3 0,00000 0.25000 Orthotropic Material.1 3 Jeneve]
4 90.00000 0. 25000 Crthobropic Material, 1 4 I_IE I
5 0,00000 0.25000 Orthotropic Material 1 5~ o0 |
o Q0.00000 0.25000 Orthotropic Material. 1 G
] @ OK I o Cancel l
-
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www.3dplm.ir 285 10 www.catiavb.ir




2 2
— Material Properties —Material Properties
Material Marme ISl:eel.l.l Material Mame IS]:EE;L T
— iConstitutive Model — Constitutive Model
() Elastic W Plastic O Hyperelastic () Elastic ¥ Plastic ) Hyperslastic
| Hlastic ] Plastic | Hyperelastic | Elastic | | Hoperelastic |
Young Modulus | 2,068e+011N_m2 — Plastic Strain versus Stress
PoissonRatio 0.3 Plastic Strain (mmjmm) | Stress (N_m2) |
Density | 20.483kg_m3 0, 000004000 2.068008+003
Thermal Expansion |, oo00117
Yield Strength 2.068e+008N_m2
Insert | Dalatal Fead File | Export File | Plak Data |
Simpesioner Noniinear Material ———SSSETEY
—Material Propetties
Material Mame | Stesl.1,1
e = > — Constitutive Model
Id Enable Material Model
() Elastic ) Plastic ‘¥ Hyperelastic
- e | P [ P | _—
— Material Model
Madel |Nen-Hnnke.an ;I
Bulk Madulus| o y_m2
— Coefficients
C10oN_mz
I3 Enable Material Model
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Monlinear Solution Parameters _"j_)il

Ainalysis | Formulation | Conkral l':'jz i i3

'3 Large Displacemert
I3 Large Strain
I3 Loads Follow Deformation

4 Unloading Subcase

Nonlinear Solution Parameters 7] x|

Zonkrol | COnvErJence | Conkack | lIL
— Ikerations
Mairmum |25
Miriraurm |L'J
_  |Desired Mumber |3
~Tolerances
- Criteria |Rasldual and Displacement _ﬂ
Residual Force {o.1
Residual Moment [
Displacement fo.1
Rt ation |n
[ ] Proceed if not converged
K, Cancel Diefaulk
— o | I I

Monlinear Solution Parametbers

Analysis l Formulation | Control | Convergence
—Load Contral
Total Applied Load (%) | 100
Murn, of Outpuk Skeps 10
Load Step Scale Factor z
~Load Step
Iritial Trial (% of Load) ||
Minirurn (% of Load)  [o.1
Maximum (% of Load) [ 100
Maximum Nurmber [ 1000
— Solution Options
Memory (K-words) [0

Solver Type Il"'h.ﬂimrtd Sparse D"’:I

[@ ok | & cancel

Monlinear Solution Parameters L ,ﬂ,:f.[

Convergence | Contack | Results | 1|r

Result Cutput Selection

Modal

Translational Displacemen
Reaction Force
Rotational Displacemnent
Reaction Mamank
Contact Narmal Stress

| -Elermental

| -
b

Glabal Syskemn Stress
Equivalent (Yon Mises) Str
Total Skrain

Cauchy Stress

Equivalent Cauchy Stress

“ 3

=

@ ok | & cancel | Defaur |
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Thermal Workbench

Temperature iso
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On Boundary
Temperature iso
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395
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Steady State conduction and convection

Transient Thermal analysis

Temperature-dependent material properties

Time-varying temperature loads

Thermo-mechanical couplings

Parts and assemblies

Temperature distribution can be used in structural analysis

Nk L=
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osib> sl g

N

Initial temperature restraint
Temperature restraint
Heat flux load

Heat source load

. Convection load

Thermal Material

=15

Mame | Thermal Material. 1|

Thermal Conductivity | 1308tu_ft_hr_Fdeg

Specific Heat | 0.2168tu_lb_Fdeg

[Emissi\rity {0.001

@ ok | ﬂCﬂnceIl

Thermal Solution Parameters '

=10l

—5alver Choice

i) 5L Solver @ SDT Solver

—Thermal Case Type

[ steady State 3 Transient
Time Stepping Solutiongd Fiyed

() Adaptive

Tirme Step f20

Total Time 2000

Max, Temp, Change [ 100

Results Every i1

Stepis)

—iContact Tolerance
@ Automatic

) Marual |0
Contact Heat Transfer Coefficiant

100} 1 e+006

—Contact Detection Method

i) Manual
@ Automatic

—Units
@ SL-m-N-K

() SI-mm-M-K () SI-cm-N-K
() SI-mm-M-C () SI-em-M-C ) British-in-Ibf-F ) British-in-IbF-C

() SI-m-h-C

Defaulks I
9 cancel |
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SimDesigner Motion

- Joint and Part Motionj ¥
with Flexibility =~ (i

+ Contact ?“

*Forces i

* Friction Effects %

* Results Visualization _ _ %

» Animation (- e 5
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Constraints:

- Joints used to constrain the relative motion of a pair of rigid bodies
by physically connecting them.

- Joint Primitives used to enforce standard geometric constraints.

- Cam constraints used to simulate Contact between a point and a
curve or between two curves. Intermittent curve-curve and 3D
contacts are included in this group, but do not impose fixed degrees
of freedom between parts (only forces between the bodies).

Forces:
- Mampers
- Forces & Moments
- Bushings
- Springs
Parts:
- Rigid Bodies
- Ground
- Mass Properties
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SimDesigner Suspention

,5 MSC ADAMS ,l5:800,5 51 S,.80,p0 U 9,505 (udsi S s sy 9 Judxi 9 S;3Lwani
CATIA . lu=o
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o SDS Standard User
o SDS Expert User
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Upper control arm

subframe

"
- .
.,f “ \ Sprmgflfl‘am\gjar
\Dpixiias haft -
1\\1
Lower cantral arm -K“'x
s
L

e Double-Wishbone Suspension
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!_ Top mount

Tie rod

Upright and spindle

~
- Drives haft
~.

3 o
T
. =
\‘x T

Subframe ~zontral

Arri =,
Tripot

-
L]

e MacPherson Suspension

Contral arm

Track rod

Subframe

.,
. e
Lateral link ",

\

Trailink: link

Driveshafts

e Multi-Link Suspension
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[dler arm

Steering shaft

\

Fitran arrm

« Parallel-Link Steering System

steering shaft

Draglink \

Fitrman arm

e Pitman Arm Steering System
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Upright  »~

\

Figid beam

Lowrer link

Lpper link

Draglink

e Quad-Link Axle Suspension

Steering wheel

steering shaft
to body

Rack
hiousing

Steering
caolurmn

Hack
Housingto __—"

sUspEnsion mount

« Rack and Pinion Steering System
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» Torsion Bar Double-Wishbone Suspension

Darnper

Drive shaft

Spring seat

Contral arm

e Trailing Arm Suspension
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Damper

Driveshaft

Spring seat

Flexible twist
biearn

e Twist Beam Suspension
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SimDesigner Fatigue

- Strain-Life Analysis

* Multi-Channel Time
History Input

* Event Management
* Damage
* Factor of Safety

Advanced Fatigue Analysis in CATIA V5

www.catiavi.ir
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Create Fatigue Material

IS E3

@ EBasic (O advanced ) DangYan

| Basic Material Properties | Advanced Material F'|-'Jr-i-rI|-;-f;I 1';

Young's Modulus

Cut-off (Reversals)
Feduction of Area
Material Tvpe

8] 4

|2.901e+007 psi

Poisson's Ratio (Elastic) [o0,2e6

Ultimate Tensile Strength|79770,8 psi

[2e+008

[0

|UNALLOYED_STEEL
Cancel

=]
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L &

v

-

Create Fatigue Material

=10 x]

J) Basic W Advanced O [rang Yan

Advanced Makerial Properties |: ang Wan Material Py cnr-&r!: 1 | b

e o IM"'mcad Material
Young's Modulus o=

Poisson's Ratio {elastic) |

Yield Strass [Oos

Ultimate Tensile Strength |0 W

Poissons Ratio (Plastic) |

Sf'- Fatigue Strength Coefficient [u psi

b - Fatigus Strangth Exponent [

EF' - Fatigue Duckility Coefficient [

¢ - Fatigue Duckility Exponent |

n' = Cyelic Strain Hardening Exponent |

k' - Cyelic Skrength Coefficient [0psi

Cut-off Reversals [

Standard Error of Log () {Elastic)

|
Standard Error of Log {e) (Plastic) |
Standard Error of Log {e) {Cychic) |

Import Material |
oK

Cancel

Firite Element Model. 1
Bl Nodes and Elements
[ Froperties. 1

"ﬁ Materials. 1

- 8 Material, 1

'[b\ — Create Fatigue Material
i

P T 3

Time Histories i) Basic ) Advanced W DangYan

E’U Reversed Unit Load

! Dang Yan Material Properties 1

2 Unit Load Material Description

| Dang Van Material

Ev examp|e Endurance Limik {bype &) [E.WB psi

Groups Hardening Parameter
& Fatigue Critical Group. 1 oK

Hydrostatic Stress Sensitivity[ 0,745

[0.05
| Cancel

SimDesigner Linear Static Cas
- = | Restraints. 1.1
Loads. 1.1.1
I: 3. SimDesigrer Linear Static
&1 sersor. 1
. 3, SimDesigner Linear Static
=2r Events

l—-’_"]f Event. 1
‘fﬂ simDesigner Fatigue Case

-
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Solution Parameters I Anakysis Group Assignments |
[] advanced
— Solution Parameters — Result Position ——
Mean Stress Correction |4 o o e poron ;I ) Element Centroid
Plasticity Correction  io e __'_I O Element Nodes
Biasdalley Correction  |Hoffmann-Sesger  v||@ Nodes

PiC Stress Gate [
Abs Strass Gate |0
— Analysis Parameters —Layer —
Hysteresis Gake I @ Tor

Certainty of Survival Iaﬂ.-;l g '

Safeky Margin 3.1

FOS Parameters :

D Calculate Fackar of Safaby

Desired Life |1e+008

Infinite Life Yalue lm

FOS Accuracy 5.0

Log File Mame ]fh;fug
) Full Lag File @ Partial Log File

Set Diefaults |

@ Ok _I o Cancel l
-

SimDesigner Fatigut-
%21

SimDesigner Fatigue Results Display EHE3 |

Result Location | LifelLog) | Damage | FoS | Confidence | Angle Spread |4

MNode 65 9.8453 1.4180%9=-010 0.104834 1 2 £

Mode 102 10,0498  5.9162%-011 0,109665 1 3

Mode 100 102862 5.17395=-011 0.115106 1 56667

Mode 67 10,3092 4.90681e-011 0.116315 1 0.,333333

MNode 56 10,5854 2.593804e-011 0.122961 1 0.,333333

Mode 63 106734 2.12113e-011 0,125378 1 1

Mode 104 10,9074 1.23764e-011 0132629 1 11

Mode 57 11.206 6.2231e-012 0.142297 1 0

Mode 55 11,3659  4.30675e-012 0.147131 1 0.333333

Mode 54 11,3995 3.98607e-012 0.147131 1 1.66667 j
|'-.-'u'-:|rst Life Lu:u:atiu:un| Mode £5 |

-

www.3dplm.ir 285 25 www.catiavb.ir




SimDesigner FaHigaE:|
BE2IE

SimDesigner Fatigue Results Display

Result Location | Dang Yan Safety Factor | Diang Yan Danoger Factor | Microscopic Shear Stress (PS"'
Mode 224 2781.62 -0.999786 47081.6
Mode 2287 3018.29 -0.99%801 43808.5
Node 592 302501 -0.9998 44053.5
Mode 5138 3110.26 -0.999611 41545.3
Made 15489 3180,97 -0,999821 39458
Mode 1763 3267.23 -0.99982 39575
Mode 4794 3312.7 -0.99982 396403
Mode 632 3339.67 -0,9993819 9723 /
Mode 5173 3342.69 -0.999521 39455.9
Mode 631 3348.54 -0.999826 383105
‘orsk LiFe Lucatimni MNode 224 /
i
-
\ |y
) | Hydrostatic Stress (psi) | Mazimurn Effective Local Shear Stress (psi) | -
42966.9 7o09z .
39035.7 72890
35489.3 72728
39180.5 07348
59871.8 E9162.5
avzea.7 673364
35035.2 GE412.1
35104 .4 E5875.8
35383.2 65816.4
. 36766.1 65701.2 =]
|

Close I

Mg o swos 020> VE5R17 )5 9 590 swo 0adlino V5R14 s by=o (ul 1S4
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SimDesigner Flax

- Part Flexibility

 Use Powerful
MSC.Nastran and
MSC.ADAMS

» Stress / Deflection
Results Appliedto | & | I\

B ANRE & ok B

~ ol ol wy| s|A i annE omss

@ $perrFEg wire

www.catiavb.ir

Model Flexible Bodies in Motion within CATIA V5

byl o U Llacl 5l (sSy acgoxo ey )y ¢ osSwolios Syl sl sl i, S 9 giwiys SlaJul=s
9,5L ailosd p30lSo OT Lls &) > 5> S0 9 sSwoliud 9 (53190 9 Lswripo Lolo>) Sy548
lolsad JU dd wanw asuw

Sy lwau i 5l a0 Ulgiso il 9 wowl 0aub 031> 51,8 SDS g SDM loy=o 95 Js > bu=o ol
Olgicsn 5o sSiws Jud=i Shy s> sl 05080 Ol Wlds> oo 9 Juls @« p30l80 &y
29,5 0,00

521 AB>esw0 518 Guigy W ) 3948 siinn L1380es0 ol b> Flex Julxs wll> as 555 (s)elsl b
b 39550 28
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Crash Workbench

Crash Workbench

+ For Highly Nonlinear, o —
Time Dependent B
Simulations

* Integrated Gateway for
Leaie

s a0 e Wb R

T

www . catiavb.ir mﬂﬁmm;nw

*c’% e (=) 1% & A
« (Highly-nonlineaz) stos> ,.c 5Ly s (Explisit Jd=i wdls 5l usls Guaigy (solusiiny -
(Timedependent involving crash applications) ule; au aGwuly S5,0,LS Wi ;S5 9 5,95
w9 o lens v cadel ey, w U Pluws dogsw caousca
LS-DYNA JM> ouud ¢progaw Shy a0l Jud=5 9 Sog)9 byl 038 e -
LS-DYNA  s3Lwapi 5l Jud=o aubs yiwles 9 Jlasl -

Enterprise Gateways

D503 oo ,l8les e csensiws Sy Silwans glo aus -

MD Nastran, Marc , LS-DYNA
Vg0 03ui Silwannn J> zuls Ulg>1,9 9 5 5)50 JM> @ (S3g,9 wup> o3lol (Sl osls Jlassl -
CATIA 139005 loy=o 5l zo)>
remote queues Sy, Submissions (job) gilgi Usgs dadlie JuBB 9 S5 a0l -
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