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File View Tools Units Help
1_1 New EOpen... @ Save E‘,Save As... | ﬁ]lmport
LS Al Table of Properties Row 5: Isotropic Elasticty * 3 x
Physical Properties ~ A B C D A B
B Linear Elastic 1 Contents of Engineering Data BB Description 1 Temperature (C) .= | Poisson's Ratio
=] | PRl = Material 2 0.3
E‘ Orthotropic Elastidty Fatigue Data at zero mean stress comes =
{8 Anisotropic Elastidty 3 Structural Steel ] from 1998 ASME BPV Code, Section 8, Div
| El Experimental Stress Strain Data | . 2, Table 5-110.1
2] Uniaxial Test Data i cortical bone O
E‘ Biaxial Test Data = Clidk here to add a new material
& shear Test Data
E Volumetric Test Data
EI Simple Shear Test Data
E Uniaxial TensionTest Data
E] Uniaxial Compression Test Data
| B Hyperelastic
8 Neo-Haokean Wl 5l Chart of Properties Row 5: Isotropic i * 3 ox
E Arruda-Boyce
EI Gent A B c D | E a 1 ) )
- = Poisson's Ratio s
13 Blatz-ko 1 Property Value Unit B s
8 Mooney-Rivlin2 Parameter 2 2 A Isotropic Elasticity ] o *
‘—E] Mooney-Rivlin 3 Parameter 3 Derive from Young's M... ;I E o
& Mooney-Rivlin 5 Parameter 4 Young's Modulus 17000 MPa =l Ol 8 os
8 Mooney-Riviing Parameter 5 Poisson's Ratio 03 [ = )
& Polynomial 1st Order 6 Bulk Modulus 1.4167E+10  |Pa | 1 -0.5 a 05 1
= Polynomfalzndorder 7 Shear Modulus 5.5335E409  |Pa 3] Temperature [C]
E Folynomial 3rd Order
& *Yeoh 2nd Order ~
E] Yeoh 3rd Order A z £ £
& Ogden 1stOrder 1 Type Text Assodiation Date/Time
#2 0gden2nd Order ) Events | Automative Powertrain Fluid-Structure Interaction (FSI)
E‘ Ogden 3rd Order 3 Events | Ask the Expert - External Data Mapping in ANSYS Workbench &amp; Mechanical 14.0
B3 norconon Cienrbinn v 4 Events | Understanding Hardware Selection for Structural Mechanics
T 5 Events | SPE Annual Technical Conference &amp; Exhibition W
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2D Sketching

Draw

“ Line

.ﬁ' Tangent Line
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 Polyline
(=iPaolygaon
—]Rectangle

s Rectangle by 3 Points
&9 Oval

{wy Circle
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Modify

r Fillet
[~ Chamfer

" Corner
-+ Trim
= Extend
2 Split

Dimensions

|.§Genera|

k- Harizontal
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S Edit
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[ Animate
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- 3D Modeling

- Import External Geometry File
- UG NX(*.prt) - CATIA(*.model, *.CATpart)
« Creo(*.prt, *.asm) - Solid Edge(*.par,*.asm)
. SolidWorks(*.sldprt, *.sldasm) - STEP(*.stp)

- Attach to Active CAD Geometry
- CATIA
- Creo ( Pro/ENGINEER)
- SolidWorks
- Solid Edge




Exercise 1 CAD ¢rE - mnrszmemism

. | Beam model 0.63mm 0.38mm
i_' - =%
"+_

16.25mm

R 0.375mm

L
| 7.07mm |
—
Cros
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Exercise 1 MESH @ - minrs=messm)

LﬁxnmﬁWﬂmm@%
(Tetrahedrons) - (2) 75 H §2 (Hex el 0.38mm
Domain) - (3) [E#Emesh - R~ L B
2mm - (2)7NEgE - R~2mm L

16.25mm

R 0.375mm

\
|‘7 7.07mm |
—

Cross section
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RB—BETEE  S—BEF—ES  osmm vl
100MPa - BBERHSMEARMUBBE®E - , i

ML - %5 E%E: 110000 MPa - A T
WEE : 0.3

16.25mm

R 0.375mm

\
|‘7 7.07mm |__
—_—

Cross section
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Exercise 2 CAD e - pimnrezmezim

. 1.375
R0.313 R0.313

[11The arm is a part
of a clamping
mechanism.

3xD0.25

[3] The global
coordinate
system.

[2] Details of
the arm.

Unit: in.
Thickness: 0.125 in.

RO.5
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Exercise 2 CAE & - mnrs=mess)

281 Ibf

126 Ibf

[11The arm is a part
of a clamping
mechanism.

[1] The clamping
mechanism is
designed to withstand
a clamping force of
450 Ibf.

[2] This is the deformed
structure under the design
loads. The wireframe is the
underformed configuration.
Note that, for visual effects,

the deformation has been
exaggerated.

~

[3] The external
forces on the arm.
These forces are
calculated
according to
17a-13.
o /
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Exercise 3 CAD ¢

RIR - IR EFEEZR)

X
[1]1The arm is a part
of a clamping
mechanism.
0.375 1.250 p
! Y
0.219 ] 0.250
RO.313
Unit: in.
=1 2= R0O.100
.
M~
= 0.250
RO.156
f=3
~ 6 xD0.25
X z
- .
I&I:_ ) 0.125
S 0
o N

2.500

RO.100
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Exercise 3 CAE g - sipprsmzmeynis)

[2] This is the deformed
structure under the design
loads. The wireframe is the

underformed ¢ con f' gurato
Note that, for visual effects,

the deformation h bee
exaggerated.

380 Ibf [3] The external

force on the arm.
See | 7a-14.

163 Ibf

Ve 380 Ibf

[4] The horizontal
plates are fixed to
the ground.

o
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#4818 72 El(mesh)

Area
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J File Edit View Units Tools Help |J al “iSalve ~ T@ W [ - Wvorkshest

[FAY RARRER & SEAQea@aaxos O

J B Show Vertices "@\Mreframe | Il EdgeColoring + A~ A~ A~ A~ A~ |4 [|-IThicken Annotations
JErwironment L, Inertial + T Loads = 0, Supports - | Ew

QOutline

Project

B (@] Model (A4)

/BB Geometry

)!.1 Coordinate Systems
= ,/% Connections

: - Contacts

E| /A Mesh

& Acceleration
&} Standard Earth Gravity
§, Rotati nal Velocity

=} Solve

/] Clear Generated Data
ab Rename

G, Pressure
TE. Hydrostatic Pressure

Patch Conforming Method

w2\ Analysis Settings
El--/68| Solution (A6)

-)uﬁ Balt Pretension il
E% Moment
T, Line Pressure
@ Thermal Condition
: : @ Joint Load
Details of "Static Structural (A5)" ? &, Fluid Solid Interface
[=I| Definition
Physics Type Structural Geometry A Print Preview, Iﬂﬂ Fixed Support |
Analysis Type Static Sttuclural Graph @ DISP'&C&I’TI-EM 2 Tabular Data .1
Solver Target Mechanical APDL 3, Remote Displacement
| Options U, Frictionless Support Y
Environment Temperature |22, °C Q‘)v Compression Only Suppart
Generate Input Cnly MNo Q‘;v Cylindrical Support
[, Elastic Support
3, Constraint Equation
& Motion Loads...
B Commands
|Press Fi for Help |@ Mo Messages |No Selection |Me1r|'c {mm,t, N,s, mV,mA) Degrees rad/s Celsius ¢
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EERE (R R E

Step Control
Number of steps,

Current Step Number,

Step Ends

Time Control
RER
. KBS

J File Edit View Units Tools Help |J a| “iSolve ~ @ [i
[ -ERRE &S5 aaa@

¢!
J F’ Show Vertices R Wireframe | M EdgeColoring v A~ A~ A~ A
JEnvironment W, Inertial v+ @, Loads v @, Supports + | E
Project

B @ Model (A4)

Elﬁ Geometry
Bl Part
—
oy Il Solid

- {,L. Coordinate Systems

- ,,% Connections

N Contacts

El./% Mesh

------- J% Patch Conforming Method

o ﬁ Body Sizing

= E Static Structural (A5)
; f_"_}l Analysis tettlnq.,

: ﬁ Fixed Support

- ﬁ . Pressure

----- //. Solution (AG)
-------- ;[E Solution Information

Details of "Analysis Settings” 7
[=| Step Controls A
MNumber Of Steps 1.
Current Step Mumber | 1.
Step End Time 1.5 :— =
Auto Time Stepping | Program Controlled Geometry 4 Print Previe
[=| Solver Controls Gra ph
Solver Type Program Centrolled
Weak Springs Program Controlled 0.
Large Deflection off
Inertia Relief Off o ———

Restart Controls

NOFIII-FIEEF Controls _
W

Output Controls
Press F1 for Help |
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(AR : ANSYS Workbench BET o #r it AFSZITER)

ERESRARINREA - ELEMENT SIZER10 - R AKEEEETEE -
H—ImhtF—98711000N - BRRESMEN MUBSEE - UL | XS
#%(GRAY CAST IRON)
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Exercise 6
GRE : FIA BB e 1)

- Pneumatic Fingers 122! (Symmetry) HiEFI7R - Bk ARBREER T E
THIEl (1) BE A& (Automatic) ~ (2) BB (Sweep) ~ EITHREDHT -
H—;pneumatlc fingers ZRIEE - chamberZE &t 0.2MPaEZ 1 - £§

ZHYHUB=21 - 5K &EBE=2MPa - ## M tt Poisson’ s
ratio=0.48
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Exercise 7 CONVERGENCE
GER | MINABEREHID)

— MRl &l (stee ) BB 2B ER - R~TA100X10X10 mm - _ElwmF HE i
PIIMPaigh B s, - FEAAES/BRETE KAEITTEA/)\(element
Size)IRaT B B REE s tE (Dlow order Hex ~ (2) low order Tet -
(3)high order Hex ~ (4)high order Tet

1MPa

T

-

10 mm

100 mm
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£ B I8 (Post-processing)

J File Edit View Units Tools Help |J al “isole « @ [ ~ [ Worksheet

AT L-RREE @5 AR 6 EQ0E s O

J F’ Show Vertices  #5 Wireframe | I EdgeColaring v A~ A~ A~ A~ A~ || |=lThicken Annotations

JSolution B, Defarmation » M, Strain » @, Stress ~ B Energy + | 8, |ingarized Stress ~ | @, Probe ~ (@] Tools | U, User Defined Result | %, Coordinate Systems

-, ﬁ Geometry
e Dt

........ I solid
By ;«!\ Coordinate Systems
= ,,J% Connections
- /@] Contacts
=N ,,% Mesh
: ,,% Patch Conforming Method
ﬁ.‘ Body Sizing
E-{=] Static Structural (A5)

: f'i Analysis Settings
.,Jaﬂ Fixed Support
ﬁ.\ Pressure
= solution (A6)
: | 4] Solution Information
ﬁ Equivalent Stress
o, ﬁ Total Deformation

Mataile AFIC AL A FASW

ENEHERE

J File Edit View Units Tools Help |J 9 | “fsolve v F@ [ @ ~ W orksheet
[RAT AR (SCQAQEAA EME|O-

J F’ Show Vertices &8 Wireframe | Il Edge Coloring » A~ A~ A~ A~ A~ |l [#IThicken Annotations
156002 (AutoScale) v B~ B~ i~ | mo

o 9 Solid
2 ;«g\ Coordinate Systems
- ,/% Connections
/@) Contacts 0.0195 Max
£ M Mesh 0017332
/4 Patch Conforming Method :
788, Body Sizing 0.015166
B {=] Static Structural (AS) foa
2N Analysis Settings 0.010832
/T, Fixed Support 0.0026665
oo S Pressure 0.0064999
| Solution (A6) 0.0043332
% EOIU-MF I:F:;maﬁcn 0.0021 666
quivalen ess .
Mo i D formaton . onin

R ERARA T
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Contour =l

- HHE £ Zcontouriz AR O] EITEE

. BT
. e
= H=t

150.24 Max
oo

18778
67557
56.335
45114
33.802
22.871
11.4449
0.22792 Min
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Capped ISO surface

- IR ERELIIMNE I 2 BIZ= AR

- Top capped #8388 & 5 A
. Bottom capped BRFEEEE A RIR

]Capped »Isosurfacev E,—’: ;E—’-‘ E,-(—

— y 1.27e+005

TH AR 3 TS {E T

JERRE T SE

33



@

File Edit View Units Tools Help || @ |

ot

%

-

:

RRE

A : Static Structural - Mechanical [ANSYS Multiphysics/LS-DYNA]

“Solve - T [id (@] ~ W\ orksheet

J
)

'_E, x.ﬁz

-SSR QAR E NS B

J P’ Show Vertices 58 Wireframe | I EdgeColoring v A~ A~ A~ A~ A~ )| |=IThicken Annotations

|Result 1.5e-002 (Auto Scale) » [T B~ Wi~ F | B | [EProbe

Qutline ® |Total Deformation
Elﬁ Geometry ~
Eﬁ Part
g 1 Solid
[ ,«!\ Coordinate Systems Unit: mm
Jai] Connections Time: 1
L@ Contacts 2014/6/5 F4F 02:5
=, A Mesh
; «% Patch Conforming Method 00195 Max 0.0195 Max
J@.\ Body Sizing 07333 Wy 0.017333 WY
=-,[=] Static Structural (A5) 0.015166 0015186
w4 Analysis Settings 03 0.3
- - - \,.f
/8, Fixed Support 0.010833 0.010833
ﬁ!. Pressure
' Solution (A6) , Equivalent Stress Total Deformation
'/m Solution Information
'/% Equivalent Stress
'/% Total Deformation v
Details of "Total Deformation et el
[l Scope "~ Time: 1 Tirne: 1
Scoping Method Geometry Selection 2014/5/5 £5F 024 2014,/6/5 £ 02:50
Geometry All Bodies
= Definition 150.24 Max 0.0195 Max
Type Total Deformation 133.57 0.017333
Time 1189 0.015166
Display Time Lot 100.24 x.—.{v 0.013
Calculate Time History | Yes 83.568 0.01 0833
dentifier 660 0.0086665
=l Results Geometry A Print Preview)\ Report Previ ew/
Mini.mum 0. mm Graph 1 Tabu J Ei x >
Maximum 1.95e-002 mm -
Minimum Occurs On | Solid i IJA”'mEt'c’” >|i”ﬂ-E iz} | Q 10 Frames v 2S5ec(Aut) v | rﬁ - [l Slice Plane 1

Press F1 for Help

| |@ No Messages Mo Selection
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WEEA . KT MPoR - EAMULTIZONEZ #1875 AR EIRIEHE - B
fiim - FEEEAEETMESHERE - WiEREERESE 7 ESME R
EELEMENT SIZES7RIMESH - E2F RGBT - ikiFEAHZEEZE - -
KAt TIEE—] - RESNET] - UBEE(E - S8R ENSAFETY
FACTOR - MilE= A - (B : MM, N)

2/000N

Multizone 180 - 140

II\_ 4
j N 16 T
R16 f
R10

184

—-J_L-—IEI _JE[;.L._
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