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Mo Introduction of ANSYS-3D modeling

w Utility Menu

ANSYS Multiphysics Utility Menu

File Select List Plot PloiCtls WorkPlane Parameters Macro MenuCtls

Display Working Plane
Show WP Status
WP Settings ...

Offset WP by Increments ...
Offset WP to
Align WP with

Change Active CS to
Change Display CS to
Local Coordinate Systems

ANSYS Multiphysics Utility Menu

File Select List Plot PlotCtlds WorkPlane Parameters Macro MenuChls

Entities ...
Component Manager ...

Comp/Assembly »

Everything
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wMuIntroduction of ANSYS

w Utility Menu>WorkPlane
31 Offset by increments

WP Settings

{* Cartesian
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" Grid and Triad

" Grid Only
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* Triad Only

[v Enable Snap

Snhap Incr 005 < I{lﬁqzﬁm*%*géh%

Spacing I : IVE:'ZE:%EI*gj(/J\
S TEEEEE

M aximum

Tolerance [0

; Help



3D — modeling: (Ex 5)
m Construct 3D solid model

suppart hale
1" diameter

(typical)

Bracket

Groove

4\

Base Beating housing

Solid Model
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w  Preprocessor>Create>Volumes>Block>By Dimension

Create Block by Dimensions
[BLOCK] Create Block by Dimensions

H1,X2 ¥-coordinates

¥1,Y2 Y-coordinates

Z1,22 Z-coordinates

Create Block by Dimensions 7|
[BLOCK] Create Elock by Dimensions

¥1,X2 H-coordinates

¥1,¥Y2 Y-coordinates

Z1,Z22 Z-coordinates

OK

[BLOCK] Create Block by Dimensions

{2 X-coordinates
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o Introduction of ANSYS

w Utility Menu> WorkPlane>Display WorkPlane
w Utility Menu> WorkPlane>WP Settings
w Utility Menu> WorkPlane Offset WP by Increments

WE Settings

{* (Cartesian

0 ANSYS Graphics YELOT type=] mat=1 real=1 o

" Polar

1

" Grid and Triad
o' Grid Only
C" Triad Only
v Enable Snap

Shaplncr 0.5

WAL e R R
XY YZ., 2R .“.YIQ|C¢

Spacing {01

— GlobalX= 0
Minimum {-1 >
\|/= I_I

M aximum 1 Z= 0

| Dynamic Mode

Apply |

Reset \ Cancel |

Help
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u Preprocessor>Create>Volumes>Solid Cylinder
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Introduction of ANSYS

u Preprocessor>Create>Lines>Line Fillet
u Preprocessor>Create>Areas>Arbityary>By Lines

Line Fillet X

[LFILLT] Create Fillet Line

NL1,NL2

RAD
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Introduction of ANSYS

u Preprocessor>Operate>Extrude>Areas>Along Lines

o0 ANSYS Graphics VPLOT type=l

10
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Introduction of ANSYS

ik Preprocessor>Operate>Subtract>Volumes

o ANSYS Graphics vplot
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3D-modeling: (Ex 6)

Construct the solid model
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3D-modeling

. (Ex 6)
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"™ 3D-modeling: (Ex 6)
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Sweep Line



BME
NYMU

3D-modeling: (Ex 6)

® Main menu>Preprocessor>Modeling>Operate>Extrude>
Along Lines (270 °)

St a ey

L,

Filr .."
LT Zi
I,
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Introduction of ANSYS

u Pre-processing
3 Element type

+ Real Constants
— Parameters definition for element
1 Material Props
31 Modeling
1 Meshing
+ Direct generation
+ Solid modeling

3 Other techniques
+ Merge....

16
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NYMU

® Mesh approach

3 Direct generation

a1 2D

2

1

a1 3D

+ special efforts and time

+ ill-conditioned elements

17



Introduction of ANSYS

m Mesh Approach

F Solid modeling
+ Free mesh
+ Mapping mesh
o IREBAIREE - BRIEHTE ’\
Solid Model

Free Mesh Mapping Mesh
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Mapping mesh
1 miatlEl
2D(3 or 4 sides)
3D(4 or 6 sides)
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Introduction of ANSYS

u Ex:Free mesh for Corner Bracket (Element size=0.5)
1 Free mesh> Global size

Tutorial Handout

20
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Introduction of ANSYS

E EX:
1 Free mesh>Smart Size (level 5)

21
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Introduction of ANSYS

w EXx:
i1 Free & Mapping Mesh (Smart Size)

FH VUSSR AH

Mapping mesh (Y] )\ E%)

22
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WMo 3D solid element

w Pre-processing

i Element type
3D solid element (solid 187, solid 185...)

1 Solid 187

3.D 10-Node % TN BRESE : 10

soLipigy | 'etrahedral /@ oy EEEHE -

Structural [ - e UX,UY,uZ

Solid v

I Demo input and output data

23




Solid 185/186/187

SOLID185

3-D Structural
Solid

(Prism Option)
M, MO P

I

Element Coordinate
System (shown for

( TE‘.rahTIE:draI Option-not

Surface cocrdinate system )
Y recommended)

EELEN ¢ 8

EiFERE
UX,UY,UZ
(u,v,w)

SOLID187

3-D 10-Node
Tetrahedral
Structural
Solid

ENZAEN - 10

EnFAERE
UX,UY,UZ
(u,v,w)

SOLID186

3-D 20-Node
Structural
Solid

-‘Te1rdhedrdl Option]
N O R UV WX

LPyr:amld 0|:u1||:un

¥ O R W

¥ NiA B

I K. L&
Q =

J
Prism Option

ENEAEY - 20

EnsaBEHE
UX,UY,uZ
(u,v,w)




Size Level =6
(default)

Size Level =10 Size Level = 2
{coarser) {finer)




Mesh example: (Ex 7)

E Main Menu>Preprocessor>Operate>Extrude

F Plane Mesh
+ Smart Size (4)

Plane 182 Solid 185
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Mesh example: (Ex 8)

w To generate the mapping and free meshs

27



Mesh example: (Ex 8)

| (1,5) (1.5,5)
?

(3.25,3.75) (3.75,3.75)

(3.75,2.5)

(3.75,1.875)
(3.75,1.25)

(3.75,0.5)

P
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oo Mesh example: (Ex 8)
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1ooRAVEEN - T EZRERHKRNEARNBEAE -

2ENERTE B - Al _EM=4ERITTEA I SHER -

3._AREMEETEZUREARBER -

4 Tt ZFT = ReRISERKRIA - Bl A RERE -

S5.&ENERHEESTETEL

6. EZTRHENEPEMLE - UESFENSE - xZERIZHR/NE

nHRYH -

1.RBNDEINZEERS IR 2 MmEE -
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el 3D solid element example: (Ex 9)(SOLID187)

m The bracket shown in
figure is subjected to a , -
distributed load of 50 3
Ib/in2 on the top e el
surface. It iIs fixed :
around the hole
surface. The bracket is
made of steel, with a
modulus elasticity of
29*10° Ib/in? and v=0.3
. Plot the deformed
shape. Also, plot the
von Mises stress
distribution in the
bracket.

thickness : 0.125in




Introduction of ANSYS
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w 3D Intact Tooth Models

34
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Mo Convergence example (Ex 10)

w BIRITESN

MEA—Em Tl - MEAFEIETAI5mm - a=170mm -
b=110mm - ¢c=120mm - R;=R,=10mm - R;=R,=20mm -
L=100mm - d=110mm - e=50mm - IRAZEEt=10mm - i}
H2E1p=0.1MPa - [EEIEfAEEHRR - EMiN ZH KR
E=210GPa - E#tbkv=0.3 - G KER ZENFEER - oITE
ZMHFEAH :mm-N- MPa-

A BIal{EFSOLID185 - SOLID186 « SOLID187& & #S it = 2R 15 5
- B7ciRFASOLID186RYE FE208 BT &

35
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F )
L )

m MEAEEYAEISmm - a=170mm - b=110mm : ¢=120mm -
R;=R,=10mm - R;=R;=20mm - L=100mm - d=110mm -
e=50mm - I[RBFEEt=10mm -
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ELEMENTSA

Solid186
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BSRRME

AREEASD
TYPE NUM

- w=0

(UZ=0)

u=v=w=0

39



BME
NYMU

von Mises £ ENoeqgv (SEQV)(MPa)

HNODATL 3OLUTION

STEP=1
SUB =1
TIME=1

g0.094

40
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I v(UY)(mm)

NODAL J3OLUTION

STEP=1
SUBR =1
TIME=1
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REEERZEUET] (SFEER TR

IOV N

Main Menu>General Postproc>Query results>Subgrid Solu>Pick

Al IE b RE AT B2, R IE R E 1T E FMesh

B

NODAT, SOLUTICON

STEP=1
SUE =1
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ELEMENTS ELEMENTS

ELEMENTS
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w BHEARERZDHT - LUREBEARLINE B & Kvon
MisesEMENABI - Case2fCase3lVENEE(EA
0.12% M Case3ZEEIBR1E Zt&E K/ 2Case2d
58% - FRAOI 1§ Case2ZE RS EZEIEL - Case2HY
BIRTEZERFTEERE 5 ERR -

= &8 75 3] K /) (mm) SRS EARE
ANSYS (BEEZE) = W & 7] 600y (MP2) B B ¥

Case| logfile |FEISL BE | BHE|EBEHE| EE3L e 91 v (mm)

[ BB 2 &P
1 |ex5-8a.log| 5 5 90.1 \ 89.926 [/—2.053
1.67| | 1. . 9871 | 79.646 [100.214 | 99.160 | —2.056
25

. 1.15
3 |ex5-8c.log| 1 0.68 | 20749 | 80.006 |100.333 ] 99.279 |\ -2.056

N "
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= M 1816 7 =0 L B B B 4 18 (free mesh) - H{EH

SOLID187|—JI3 108 =A#TE - FANSYSHITE
MARTTREEME - MEtEERWATNE - B @ AR(

EfR,)WRAZMENC,,,=101.478MPa - BEHIE

AyHEIEBv=-2. 054mm

ELEMENTS

=57
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SOLID187 F1E43%(a)

NODAL SOLUTION

STEP=1
SUBR =1
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N\YMU - SOLID187 51&E4F D)

NODAL SOLUTION

STEP=1
suUB =1
TIME=1

Uy

-2.054
-1.815
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» NSORT,S,EQV,0,0,,0

u PRNSOL,S,PRIN

e SIHBIFRYEE (ST ~ S2 ~ S3)Edvon MisesfEE
(SEQV) :

NODE S1 52 53 SINT SEQV
3199 -1.07/52 -34.184 -113.69 112.62 100.25

3175 -0.40420 -33.317 -112.26 111.85 99.563

3234 -0.59514 -33.677 -112.41 111.81 99.484
3171 -0.60976 -33.630 -112.11 111.50 99.204

e Ll E&AKRvon Mises&71{E(SEQV)&A100.25MPa - £
Case2 B EX & KFE H1101.478MPafi & [a B El
Case2#R##iT -

49
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Al AERASOLID185 4kt 4EnFh = At st R(GRICTTER

VB ER4E1E - ZEANSYSHTEMERMTE - 5 - A

= (BlARL)GEKEMEIoceqv=87.042MPa - BEA
& ARyAE{I#v=.1.048mm - BlCase2#ERLEE -
SOLIDAS = AT EZNENEREZSR13.14% - ML
Eﬁ%ﬁﬂ%%@% o Y EFRZERIES : SOLID1854R 44

Eisi—AEITE - HExRMEIMERS - ANSYSFHRAE
mﬁﬁﬁ%bxﬁﬁSOLlD%ﬁ?i’:‘E4§ﬁ¥|’j AiETTR(GRIETT
)RIMEBHEE -  BRAHEHBZREBX -
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SOLID185 = A# 25

NODA SOLUTTION

ATEP=1
a3UB =1
ME=1

—FZ-2E)

51
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NYMU- - SOLID185 =B i EAAR(Db)

NoODAL SAOLUTION

BTEP=1
IUE =1
TIME=1

o
=




