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Weleore to ANSYS 6 1 Docnmentation —
HTML Online Documentation

The online documentation for ANSYS is provided as a set of HTML files in UNIX and stadard Microsoft HTML Help on Windows, A1
Viewer built into MicrosoRt Windows to display the online documentation, This topic explains the various featwes of the HTVIL oxline d

Accessing ANSYS Documentation
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" Min, Maxz, Inc

Other
Fluid-Struc Intr - Apply

Initial Condit'n
Load Vector
Functions
Delete
Operate
Load Step Opts
Physics
]
: Solution i
El

Reset Cancel
Pick All Help
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GUIE 2 ANSYS 95| (cont’d)

- o4& ZH:

Solution > Solve > Current LS ...

=10l x|

SECECERD

AAA ANSYS Toolhar A

= Solution is donel
)

-
bl 3] P

| SAVE_DB | RESUM_DB | QUIT| POWRGAPH | E-CAE |

AAA ANSYS Main Menu AAA|

Preferences
Preprocessor

Solution

Analysis Type
Define Loads
Load Step Opts

m

B Solve
urren SOLUTION
From LS Files
Partial Solu
FSI Set Up
ADAMS Connectic
General Postproc
TimeHist Postpro
Topological Opt
Design Opt
Prob Design

OPTIONS

PROBLEM DIMENSIONALITY. . . . . . . . . . . . .2-D
DEGREES OF FREEDOM. . . . . . UX uy ROTZ
ANALYSIS TYPE . . . . . . . . . . . . . . . . .STIATIC <STEADY-STATE>

OPTIONS

T PUTITYETE TR
7 Define Load:
@ Load Sty

o E .

FLERENT
MUHIER  EMAHE

18 HEAMI UG G EHROR

HEANI .

P 1 1
1. RARR TIHE TN

Radiation Opt
R:"'_HT:?“"E Srl'als LOADESTER ) [SOLVWE] Begin Solution of Current Load Step
TIME AT END
Session Editor e g
B Finish STEP CHANGE Rewview the surmmary infarmation in the lister window (entitled
"/STAT Command”), then press OK to start the solution,
PRINT OUTPU
DATABASE OU’
Cancel Help
il I+
| Pick a menu item or enter an ANSYS Command (SOLUTION) | mat=1 | type=1 | real=1 |esys=0 |
[~

?% Dong-il “Dan” Cho, Donghun Kwak

¢ Micro/Nano Systems & Controls Lab.
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@)

UIE F2F ANSYS 98 (cont’d)

B R
o

E=190GPa
B=01m
H=02m
L=10m
F=1000N

[Fig2-6] EZsize we oBE
- Analytical solution of beam deflection

PL® (~1000)(10)?

- : ——-0.0263
3EI (3)(190x10°)(0.66667 x10™*)

g«f ﬁ; Dong-il “Dan” Cho, Donghun Kwak

v Micro/Nano Systems & Controls Lab.
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GUIE 2 ANSYS 95| (cont’d)

s Z24e £5 2 FS -

> Solve > Current LS ...

General

t List

Help

ECECERL]

AAA ANEYS Toolbar

=0l %]

SAVE_DB | RESUM_DEB | QuIT| POWRGRPH | E-CAE|

AAA ANSYS Main Menu

Preferences
Preprocessor
Solution

General Postproc
Diata & File Opts
Results Surmmary
Read Results
Failure Criteria
Plot Results

joR=NE]

m @

Contour Plot
VYector Plot
Plot Path ltem
Concrete Plot
List Results
Query Results
Options for Outp
Fiesults Viewer
Write PGR File
Nodal Calcs
Element Table
Path Operations
Load Case
Write Results
Submodeling
Fatigue
Safety Factor
Define/Muodify
E Reset
TimeHist Postpro
Topological Opt
esign Opt
Prob Design
Radiation Opt
Run-Time Stats

PROBLEM DIMENSIONALITY. . .
DEGREES OF FREEDOM. . . . .
ANALYSIS TYPE . . . . . . .

LORAD

LOAD STEP NUMBER. . . . . .

TION

- UX uy

STEP

TIME AT END OF THE LOAD STEP. . . . .

HUMBER OF SUBSTEPS. . . . .

STEP CHANGE BOUNDARY CONDITIONS . . .

PRINT OUTPUT CONTROLS . . .
DATABASE OUTPUT CONIROLS. .

[PLDISP] Plat Deforrmed Shape
KUND  Hemns to be plotted

OPTIONS

& & & s@nD
ROTZ
- - . -STATIC <STEADY-STATE>

OPTIONS

- 1

- - . . 1.8880

& & & 4 i

FE NO

- - . -NO PRINTOUT

- - . -ALL DATA WRITTEN
FOR THE LAST SUBSTEP

" Def shape only

f + undef

" Def +undef edge

Cancel

ong-il “Dan” Cho, Donghun Kwak
icro/Nano Systems & Controls Lab.
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GUIE 2 ANSYS 95| (cont’d)

e ANSYSZ Y 0/2Z L b/ -

[A tiph denu

e 1= x|
Eile Select List Plot PlotCtls WorkPlane Parameters Macro MenuCtrls  Help

D|=|a|s| sz 2| = SiES

AAA ANSYS Toolbar AMA

SAVE DA | RESUM DB | QUIT| POWRGRPH | E-CeE |

AAA ANEYE Main Menu AAA|
Preferences =
Preprocessor

Solution

= General Postproc
Data & File Opts
Results Summary
Read Results
Failure Criteria
B Plot Results
Deformed
Contour Plo
VYector Plot
Plot Path ltem
Concrete Plot
List Results
Query Results
Options for Qutp
B Results Viewer
B Write PGR File
Nodal Calcs
Element Table
Path Operations
Load Case
lrite Results
Submodeling
Fatigue
Safety Factor
Define/Modify
Reszet
TimeHist Postpro
Topological Opt
Design Opt
Prob Design
Radiation Opt
Run-Time Stats
Session Editor
Finish

EEEEH

» 0|EZ 1 : -0.0263
ANSYSZ 1l : -0.0263
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Input file E¥& T2 ANSYS A9A

b 3 — Wars b B v ] P
e TXRE JFIT FuI %Yy

— Schematic
30 um
% St oy
g

3.2 um

¢ =

=

_v_ % : Spring
1000 um 7 D : Proof mass
bz )

: : ﬁ; Dong-il “Dan” Cho, Donghun Kwak
Y Micro/Nano Systems & Controls Lab.
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Input file E¥& T2 ANSYS A9A

b N — | R P v X
= al =
.

’% (cont’d)

— EYA ols  ate HEH Y
/COLOR, PBAK, OFF
/PREP7

/TITLE, RESONATOR SIMULATION, March 26, 2004

ET, 1, SOLID64
UIMP,1,EX,EY,EZ,168.9E9,168.9E9,168.9E9,
UIMP,1,DENS, , ,2330, I p1 — Spring PART
UIMP,1,NUXY,NUYZ,NUXZ,0.262,0.262,0.262,
UIMP,1,GXY,GYZ,GXZ,66.9E9,66.9E9,66.9E9,

ET, 2, SOLID64

UIMP,2,EX,EY,EZ,168.9E9,168.9E9,168.9E9,

UIMP,2,DENS, , ,0.7*2330, I p2 — Proof Mass PART
UIMP,2,NUXY,NUYZ,NUXZ,0.262,0.262,0.262,
UIMP,2,GXY,GYZ,GXZ,66.9E9,66.9E9,66.9E9,

CSYS, WP
TOL=1e-9
BTOL, TOL
3‘% 3@ Dong-il “Dan” Cho, Donghun Kwak 28

%L%@ﬂ‘? Micro/Nano Systems & Controls Lab.



Input file E¥& T2 ANSYS A9A

- TXRE FT FE5 °lIA (cont’d)
— PRE AP e
T = 40E-6
SW = 3.2E-6 ! WIDTH OF SPRING
SL = 150E-6 | LENGTH OF SPRING
SCW = 30E-6 ! WIDTH OF SPRING CONNECTION
SCH = 10E-6 ! HEIGHT OF SPRING CONNECTION
PW = 500E-6 ! WIDTH OF PROOF MASS
PH = 600E-6 | HEIGHT OF PROOF

E‘g ﬁ; Dong-il “Dan” Cho, Donghun Kwak

A Micro/Nano Systems & Controls Lab.
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Input file E¥& T2 ANSYS A9A

I PROOF MASS PART
BLOCK, O, PW, O, PH, O, T

I SPRING PART

BLOCK, PW - SW, PW, O, PH + SL + SCH, O, T
BLOCK, PW - 2*SW + SCW, PW - SW + SCW, PH, PH + SL + SCH, O, T

BLOCK, PW - SW, PW - SW + SCW, PH + SL, PH + SL + SCH, O, T

% Dong-i
&_&ﬁ Dong-il “Dan” Cho, Donghun Kwak 30
%@m@f Micro/Nano Systems & Controls Lab.



Input file E¥& T2 ANSYS A9A

- & =+ FUIT A (cont’d)

TRE A

! VOLUME PARTITION
VSEL, ALL
VPTN, ALL

I VOLUME ATTRIBUTION
I WHOLE STRUCTURE

VSEL, ALL

VATT, 1, 1

I PROOF MASS PART
VSEL, S, LOC, X, 0, PW
VSEL, R, LOC, Y, O, PH
VATT, 2, 2

E‘g ﬁ; Dong-il “Dan” Cho, Donghun Kwak
v Micro/Nano Systems & Controls Lab.



Input file E¥& T2 ANSYS A9A

e FRXRE FIT! Ful %l (cont’d)
— aage| Ay

N = 100 I LENGTH OF SPRING
M=2 I WIDTH OF SPRING
O=4 I THICKNESS OF STRUCTURE

LSEL, S, LOC, X, PW - SW + TOL, PW - TOL
LSEL, A, LOC, X, PW - 2*SW + SCW + TOL, PW - SW + SCW - TOL
LESIZE,ALL,,,M,1

LSEL, S, LOC, Y, PH + TOL, PH + SL - TOL
LESIZE,ALL,,,N,1

LSEL, S, LOC, Z, 0 + TOL, T -TOL
LESIZE,ALL,,,O,1

LSEL, ALL
LESIZE, ALL,,,1,1

[~

5;% ?% Dong-il “Dan” Cho, Donghun Kwak 32
%Lm@ﬂ‘? Micro/Nano Systems & Controls Lab.
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Input file Z¥& FI ANSYS Al

VSEL, ALL

VSYMM, X,ALL, , , ,0,0
VSEL, ALL
VSYMM,Y,ALL, ,, ,0,0
NUMMERG, ALL, TOL
VSEL, ALL

VMESH, ALL

NSEL, S, LOC, X, PW - SW + SCW, PW + SW + SCW
NSEL, R, LOC, Y, PH - TOL, PH + TOL

D, ALL, , ,,,, ALL, ,,,,

NSEL, S, LOC, X, PW - SW + SCW, PW + SW + SCW
NSEL, R, LOC, Y, - (PH - TOL), - (PH + TOL)

D, ALL, , ,,,, ALL, ,, ,,

z|

g\ Shape testing revested that 48 of the ES28 new or moditied elements
1Y vinlale shape waming limits, To review test results, plesse see the
output file or issue the CHECK comman d.

I Close

NSEL, S, LOC, X, - (PW - SW + SCW), - (PW + SW + SCW)

NSEL, R, LOC, Y, PH - TOL, PH + TOL
D’ ALL’ L S e | ALL1 y 3

NSEL, S, LOC, X, - (PW - SW + SCW), - (PW + SW + SCW)

NSEL, R, LOC, Y, - (PH - TOL), - (PH + TOL)
D!ALL!!1111A|—|—1,,,,

FINISH

5;% ?% Dong-il “Dan” Cho, Donghun Kwak

¥
ﬁ»&).rzé.f-l‘ 4

Micro/Nano Systems & Controls Lab.
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Input file E¥& T2 ANSYS A9A

e FXRE FT! Fuis 94 (cont’d)
— °Hay

/SOLUTION
NSEL, ALL

ANTYPE, MODAL
MODOPT, LANB, 10
MXPAND, 10
OUTPR, NSOL
SOLVE
FINISH

: 4238 Hz

1st mode

i 2nd mode : 14978 Hz

5;% ?% Dong-il “Dan” Cho, Donghun Kwak 34
%Lm@ﬂ‘? Micro/Nano Systems & Controls Lab.



Input file E¥& T2 ANSYS A9A

e R =F O

— Schematic

T r

28 um

17 um

% : Fixed electrode

: Movable electrode

: Air Block

X 3 um |
Cos B _go5ae_12x08=0X2 oo 11
d 26 —6

: ; % Dong-il “Dan” Cho, Donghun Kwak
s Micro/Nano Systems & Controls Lab.
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Input file E¥& T2 ANSYS A9A

o |
=A-Ix| OI-_'==':I_| al |=|:|_/I>_ xlagl

— &= 0 = < —
/COLOR, PBAK, OFF
/PREP7

/TITLE, LATERAL COMB_CAP SIMULATION, March 26, 2004
ET,1,PLANE121
MP,PERX,1,1

I DEFINE DIMENSION OF AIR & COMBS

ARH = 28E-6
ARW = 10E-6
CW = 3E-6
CH = 17E-6
Gap = 2E-6
V1=10

VO=1

E‘g ﬁ; Dong-il “Dan” Cho, Donghun Kwak

S Micro/Nano Systems & Controls Lab.
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Input file E¥& T2 ANSYS A9A

e BT ®HA (cont’d)
- TxE Y
RECTNG, - ARW/2, ARW/2, - ARH/2, ARH/2

ASEL, ALL
AATT, 1

ASEL, ALL
NUMCMP, AREA

RECTNG, - CW/2, CW/2, - ARH/2, - ARH/2 + CH

RECTNG, - ARW/2, - ARW/2 + CW/2, ARH/2 - CH, ARH/2
RECTNG, ARW/2 - CW/2, ARW/2, ARH/2 - CH, ARH/2

ASBA,1,2,,DELETE,DELETE
ASBA,5,3,,DELETE,DELETE
ASBA,1,4,,DELETE,DELETE

[~

5;‘*{ ?% Dong-il “Dan” Cho, Donghun Kwak 37
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Input file E¥& T2 ANSYS A9A

e XTSI (cont’d)
— 2405 N N EH/Y Fo
MSHAPE,1,2D
ESIZE,1E-6,0
ASEL,ALL
AMESH,ALL
NSEL,S,LOC,Y, - ARH/2, - ARH/2 + CH s
NSEL,R,LOC,X, - CW/2, CW/2
D,ALL,VOLT,10
NSEL,S,LOC,Y, ARH/2 - CH, ARH/2
NSEL,R,LOC,X, - ARW/2, - ARW/2 + CW/2
D,ALL,VOLT,1
NSEL,S,LOC,Y, ARH/2 - CH, ARH/2
NSEL,R,LOC,X, ARW/2 - CW/2, ARW/2
D,ALL,VOLT,1

ESEL,ALL
NSEL,ALL
F I N I S H LATERAL CCMB_CAP STMULATICN, March 26, 2004

3? Dong-il “Dan” Cho, Donghun Kwak 38
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Input file E¥& T2 ANSYS A9A

e ST °IA (cont'd)
— °li A=
/SOLUTION
SOLVE
/POST1
ESEL,S,MAT,,1
ETABLE,SENE,SENE
ETABLE,EFX,EF,X
ETABLE,EFY,EF,Y
/NUMBER, 1
PLNSOL,VOLT I DISPLAY EQUIPOTENTIAL LINES
PLVECT,EFX,EFY | DISPLAY VECTOR ELECTRIC FIELD (VECTOR)
SSUM
*GET,W,SSUM,,ITEM,SENE
C=(W*2)/81
*STATUS,C » 0|22 1 : 5.312e-11

FINISH

ANSYSZ 1t : 8.742e-11

[~

5;% ?% Dong-il “Dan” Cho, Donghun Kwak 39
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