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(1) Ji5h ANSYS, #iif5 [File]|[ Change Jobname Y3284, it 4114 1.20 J1 7<) [ Change
Jobname] XJi%AE.
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I\ Cchange Jobname X
[/FILMAM] Enter new jobnatme Iplane

New log and error files? [~ Mo

K | Cancel | Help |

/41.20 [ Change Jobname] X}ifHE

(2> 7E [Enter new jobname] #i AHEF 4 A “plane”, JfHiii [OK]Y %4,

B B A LA, RIFHEH RN LT LR, Tl h TR L AR TN L4, 22T, &
PRI AR R 6 XA E

(3) Hiii [File] | [Change Title] =5, it anl& 1.21 Frzxi¥) [Change Title] X 54

I\ change Title x|
[/TITLE] Enter new title |2D Plane Stress Bracket

oK, | Cancel | Help |

K1.21 [ Change Title] 1% HE
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.
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3. EXFAEA

7E ANSYS #H5E2 Ji o L ITTIR AT A2, AR BRI v 1 5 TG 1 1 ph R E5ORN
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ANSYS F& )7 (1) B T0 P TR A — 1 2R IE S AN A ) ) SR e . R e
H O E 9% 5 FIER T8 44, f1 SOLIDAS. SHENA3 2%, Horh g5 Je 181, A [ E 1
JIEAR

(1) i Main Menu>Preprocessor>Element Type>Add/Edit/Delete 5., 3 1& 1.22
Ji7x i [Elenment Types] HHEHE.



. ANSYS 8.1 fiify

(2) Hdi LElenment Types IAFGHE H i L Add Y4240, a5 30 anl& 1.23 Bzt [ Library
of Elenment Types] XJ il

(3) R DEANHEF ) [Solid]), SRJEIEREAT L AHEF ¥ [8node 82], i [OK]
R7NS

Element Types x|

Defined Element Types:

Add... | Opt\onsml Deletz |

Close Help

Kl1.22  [Elenment Types] XJiFHE

I\Library of Element Types |
Library of Element Types Structural Mass Quad 4node 42 =
Link qnode 182
Beam Snode 183
Pipe
Triangle 6node 2 hd
Shell
Constraint M I Brode B2

Element type reference number 1
Ok Apply | Cancel Help |

K1.23  [Library of Elenment Types] *}ifAE

(4) [713] [Elenment Types] XJ1EHE, Wikl 1.24 Fros.
i x|

I\Element Types

Defined Elerment Types:

ype 1 PLANESZ

Add... | Optluns..‘l Delete |

Close Help

K1.24  [Elenment Types] 5} i%HE
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(5) iy [Elenment Types] XJi&HE L 1fIfY) [Options] %4, WK 1.25 Frosi

[ PLANES2 element type options] %1 HE .

IYPLANES?Z element type options
Options for PLAMESZ, Elerment Type Ref, Mo, 1

Elerment behavior K3

IPIane strs wfthk

Exfra elerment output KS

IND exfra output

Exfra surface output

K |

KE

Cancel |

IND exfra output

X

[
=

[

Help |

K]1.25

[ PLANES?2 element type options] X7 1 HE

(6) 7t [Element behavior] 1] 7% s ik £ [Plane strs withk), Jf5.:5 [OK] #fiik o

A Plane82 & EA NAT S 2T, L@y Wi HET (4o Planed2) #iEAH42M0 7

B, AGlFEEEETEE EA RS, FTAERITE

(6) Fagtk.

(7) FxIHI2] [Elenment Types] XJi&AE, Hidi [Close) &l &5EIWT . ik, T

s

s LB

4. X ET

A

3

~

PGSR BOE MR ICR MR B JE 7 e B8 SR usS A, R Pr i i) #1628

ol

= =N

i
S

KRAr. BRI R
(1)

£ ANSYS F£ ¢ E F 1 % & Main

58 o« AFIZEBL R TT, WA AR 2 H . e Plane82 1 oe A i g AN & 2 (Thk)

Menu>Preprocessor>Real

Constants>Add/Edit/Delete > ., i H a8 1.26 Fro~f) [Real Constants] X {G4E

I\Real Constants

Defined Real Constant Sets
MOME DEFINED

%]

sdd.. | Edt. | oeer |
Close | Help |
K]1.26  [Real Constants] *}ifHE
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(2) #i1 [ Real Constants 1 XG5 HEH () LAdd 1 #4411, #E A F—>[ Choose Element Type ]
KITEAE, 1EFE [Plane82]) oo, #RJ5Hdi [OK],
(3) B3 [Real Constant Set Number 1,for Plane82) *JiFHE, W1l 1.27 fi7x.

F\Real Constant Set Number 1, for PLANES2 x|
Element Type Reference No. 1

Real Constant Set Mo, Ij_

Real Constant for Plane Stress with Thickness (KEYOPT(3)=3)
Thickness THE I;gu|

oK | Apply | Cancel | Help |

K1.27 [Real Constant Set Number 1,for Plane82] X ifAE

(4) 18 [THK]Y fAAEFHA [20), & S 20mm, 85 #d [OK]Y %41,
(5) |n|#1] [Real Constants] *iGHE, Hidi [Close) JRHIRIH]
5. UMK

TE3E TGRS H B 5, 107 SE LA MBI YE, AR B VG FELAS [RI 44
FEPEA R =

o ZRMEFIAELME

o  KMIEIME. IEA IR Kl e

o ANBifivL AR Ak RIB i B2 AR A,

A b L2 BRI, TSN IS S AR B, 0TI LR R
PERATTVE, WSS IS . AGIRERAE T VE T

(1) 76 ANSYS F&/¥E 5, i Main Menu>Preprocessor>Material Props>Material
Models 25, i HU1E] 1.28 Fisir) [ Define Material Model Behavior] XfiifHE

Ii\Define Material Model Behavior -] x|
Material Edit Favorite  Help

i Material Models Defined ———— | [~ Material Models Available

=l 8 Favorites &
8 Linear Static
€ Density
@ inear Isofropic|
€ Thermal Expansion (secant-iso)

EeRiaterial Model Mumber 1

Structural
Thermal

CFD
Electromagnetics
Acoustics

Fluids

K1.28 [ Define Material Model Behavior] X 1iiAE
BLB: EEXEAE T, ARIBEFAARE AL A . RAFE. SRR Rk, B
FAEME, RN, ERAREE. BRSPS AL R R, XAV B i,
(2) BEFPE 1.28 XHEHEA M Favorites>Linear static>Linear Isotropic 3¢5, HXWili
[isotropic), #2353 &l 1.29 Frosir) [ Linear Isotropic Properties for Material... ] %f 1iGHE .
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I\Linear Isotropic Properties for x|

Linear Isotropic Material Properties for Material Number 1

T1
Temperatures
EX 200000
PRYCY ok |
Add Temperature | Delets Temperaturel Graph |

Ok | Cancel | Help |

’&1.29  [Linear Isotropic Properties for Material... ] XF1iiHE

(3) 72 [LEX]Y i A [200000), 7 [PRXY ] Hhém A vitatk £0.3), il [OK]
fifi e

(4) |73 [Define Material Model Behavior] SHEHEJG, BB A o<HIBIR], Sk, #
BRI E SR,

1.4.4 Qg LR

TS G, S HT R k] DAL s 1 LA .

X g AT LA SE 2l — N RE TG, SRR ILEAT A R 804, RIRT4G 21 22 1) J LA
B o A R ERAE TR NT

(1) 7 ANSYS fyE5tm, H.id5 Main Menu>Preprocessor>Modeling>Create>Areas>
Rectangle>By 2 Corners 3¢, 5 H 1] 1.30 I 7= 0 1EAE .

I\Rectangle by X

* Pick " Unpick
Wp 2 =
] =
Glohal X =
Yy =
Z =
UP ¥ Iai
uP ¥ Iai
Width 26808
Height Ir
0K | Apply |
Reset | Cancel |

Help |

K1.30 QIEREX 1EHE
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(2) ¥l 1.23 fros S AN EEE, [width] F%i A [200), [Height] # %A [100],
Jfgas FOKY #4241 IXFER LN N A AL TARFR I s, A BAf sz T 200, 100, 0
HIHIE -

(3) H.ii Main Menu>Preprocessor>Modeling>Create>Areas>Circle>Solid Circle 3 .,
] 1.31 PR R HE .

Up % =
¥ =
Glohal B =
¥y =
Z =
WP X 16868
WP ¥ A
Radius Izai
0K | Apply |
Reset | Cancel |
Help |

B1.31 Az RS EAE
(4) ¥ FEPprRE S N EdE, TWP XY H# A [100), TWP Y] 4N [50), JfH
i [OK]) #4l. Xk — MO LRI, 420 20 IR PE TR &
K 1.32 7~

AN

TYEE WM JUL 13 2004
17:12:31

O

AREAS

2D Plane Stress Eracket

K132 JURETERE
(5) i Main Menu>Preprocessor>Modeling>Operate>Booleans>Subtract>Areas > .,

HH NP 1.33 BT s TR HE
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Count = 0
Maximum = 2
Minimam = 1

Ares Mo, =

* List of Items

" Min, Max, Inc

|

Multiple_Entities

“ Apply There are 2 Areas at this location.
R 1=3

Picked Area iz 1

o | Cancel Cantirue picking or select 0K, PREY or NEXT
Pick AL1 | Help Ok I Prey | Next |

KI1.33  SZARSAIUGEHE K1.34 2 SEASAEUN 1 HE

(6) FHEARTERE Fopils, sl 1.34 Frosisiisie, By [OK]Y #4H, khsh
o

(7) PRI 1.33 BIXTEHE, FRH BARTERDE Ly, [FIFES it an i 1.34 Frosif
WEHE, BB [Next), &R ETE, Jf#di [OK]Y #4l.

(8) M [OK]Y %, Rl A BB AT /RIEIs 5L, 43 20 J LR R
Pk 1.35 s

. AN

TYDE WUM JUL 13 2004
17:30:35

2D Plane Stress Bracket

K1.35 @y LA
(9) ¥ THAAHF) [SAVE_DB] #4474

1.4.6 X5tk
R JUA) SEAREE I 2 I, o] DU SRR T &8 K1 4> T o W8I 43 vl LAF8hk | 3,
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WAL = F 855 — B TR AR, A zh MR R K E, WREIARIR L EK . 18
WSR3 rh, AT AR IR AR R TR AN RITAR o AN R4 T T

(1) i Main Menu>Preprocessor>Meshing>Size Cntrls>ManualSize>Layers>Picked
Lines S5, SRS HOMEHE, I BUbrih RIS 2e, i [OK] 444,

B REAPFBRERL HAIRLE, TAEE T AArcb4E (R EFRLFTHHAT) , REBRAL
A R AR, W) b S AR AR IR iR 4

(2) HET I kE 1.36 Frosint i HE, 7 [Element edge length] % AKEH 4 A [25],
Hemat, Jrpidi [OK] %4l

F\Element Sizes on Picked Lines x|
[LESIZE] Elerment sizes on picked lines
SIZE  Element edge length 25|
NDTY Mo, of element divisions

(NDIY is used only if SIZE is blank or zero)
KYMNDIY SIZE,NDIY can be changed W es
SPACE  Spacing ratio
ANGSIZ Division arc (degrees)
 use ANGSIZ only if number of divisions (NDIY) and
element edge length (SIZE) are hlank or zero)

ak | Apply | Cancel | Help |

¥]1.36  [Element Size on Picked Lines] %IGAHE

(3) FH k¥ Main Menu>Preprocessor>Meshing>Size Cntrls>ManualSize>Layers>
Picked Lines S, 3t SARFEHOMIEHE, I BUbri P IRE DY 4ci %k, i [OK] &4,

W wREM P BRER G BRNIRL, TARE—TF AN (RHBERATOAT) , REBARL
B E TR, TSR RIGH AE,

(4) #%1f [Element Size on Picked Lines] XJifHEH, ¥ [No. of element divsions]
WAKERCH (2], Hewa, Fgad [OK]Y #4l.

(5) Hiil; Main Menu>Preprocessor>Meshing>Mesh>Areas>Free 3¢5, i H SZARFA BN
THHE, SRJ5 S RHEHE B [PickANY 441, F277 RIFLREAT AR 7 o B fa e cn €] 1.37
BT (1 P T

(6) i THF P [SAVE_DB] %4174t
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AN

JUL 13 2004
17:81:51

ELEMENTE

2D Plane Stress Bracket

K1.37 Mgk 4R

14,7 n#dds
K153 WA 2 S B A a2 s I fr AN A - X B fr BB G I 4 (IR
XAESIA T A SO e ANERE A AR AT 2. IR S8y 8 400 K 22 H0RT Ui Jon 3] S AR
B OB, RN B FROTHEAY 9 RRIIT) ke SST A B82S (1) 4075 LA R ) e
Fr Bt MBI b, AR S VR4 o AR T R
(1 H.i5 Main Menu>PreprocessorsLoadssDefneLoads>Apply>Structural>Displacement
>On Lines S5, B SEARTAIOMEHE, FH BRARIE T HOR M 2004k, JEad [OK]) %41,
(2) A5 MLl 1.38 Pras 6 uhfE, 25K LAl DOF), Jfi## [Displacement
valuel 24 [0), i [OK] 4%, 2y Az,

I Apply U,ROT on Lines x|
[CL] Apply Displacerents (J,ROT) on Lines
Lsb2 DOFs to be constrained
IAH DOF
Apply a8 Constant value -
WaLUE Displacement value |
Ok | Apply | Cancel | Help |

l1.38 it finid A A

(3) *H.ii Main Menu>Preprocessor>Loads>Define Loads>Apply>Structural>Pressure>On
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Lines S, # HSEARSA IO TEAE, I RARE AT 1ALk, FFod [OK]Y 444,
(4) 35 ML P 1.39 Frosf6EHE, %% [ Load PRES value] 24 [-1]1, Ff#.ii [OK]

{ZHL, R T

T\ Apply PRES on lines

[SFL] &pply PRES on lines as a

ICDnstant value -

If Constant value then:
WALUE Load PRES value

_1‘
If Constant value then:
Optional PRES values at end 1 of line
({leave blank for uniform PRES )
Value
oK | Apply | Cancel | Help

K139 & SLAMir3k

HEA: W TFHEA 20mm, 20N/mm L&A B0 L T IMPa @8, fiSATHBFTAELSRBAI.
(5) &b, FEAEE DRt a] S RIER 205 5 T, Wikl 1.40 Fros.

ELEMENTS

ANSYS

JUL 13 Z004
19:02:05

[E1.40 BERZAAAE B

(6) Hli THFHH) [SAVE_DBI #4741

1.4.8 Kfi#

KA TAE AR (SOLUTIOND whiidy, JHEET AW
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(1) .7 Main Menu>Solution>Solve>Current LS 325, ot i 1.41 % 1.
i [/STATUS Command] % I BRI 4G T BT 201 SR R 1) Sk A SR 820 (5 R

SO0OLUTION OPTIOHNS

ANALYSIS TYPE .
GLOBALLY ASSEMEL

LI ATE>

[SOLYE] Begin Solution of Current Load Step

Review the summary information in the lister window (entitled
"STATUS Command", then press OK 1o start the solution.
LOAD STEP NUMBER

TIME AT END OF T

MUMBER OF SUBSTE U Help
STEP CHANGE BOUNDARY CONDITIONS . . . . . . . - o

PRINT OUTPUT GONTROLS . . . « « = « « « o « .« . NO PRINTOUT
DATABASE OUTPUT GONTROLS. . . » = « « « o .« . . ALL DATA WRITTEN

FOR THE LAST SUBSTEP

K141 SRfE(E B X

(2) Hifi [Solve current Load Step] X[ 1&HEHf¥) LOKT &8, FEFIFAATTEL.
(3) s E, SRS E [Solution is done), 41K 1.42 7, i [Close)
AL RIAT

@ Solution is done!

K142 HEERERGER

1.4.9 4R

SEUTRLUS, FTLLREIE ANSY'S 15 A BERSHOR B T 5 B 25 5L . &% B 45
REEA: Wo2IEK. ox Von Mises S525% 1y HI B S 5% . 534k, ek BT
DIEFMERIEAIRZ, HP AT LR B CMHRERER SR A5 w1y o0l m b
BRI 4

1. RTFEHAE

(1) #.i5 Main Menu>General Postproc>Read Results>First Set 3 #., 3z N\ 4] 1) 45 5 3¢
o

(2) H.ili Main Menu>General Postproc>Plot Results>Deformed Shape S8, i [Plot
Deformed Shape] X i&HE, Wikl 1.43 iR,
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Plot Deformed Shape |
[FLDISP] Plot Deformed Shape
KUND  Items to be plotted

" Def shape only
" Daf + undeformed
@ Def + undef edge

OK | Apply | Cancel | Help |

K1.43  [Plot Deformed Shape] XJiE#HE

(3) % [Def +underfedge), Jf#di [OK]Y #4H.
(4) XIS 1.44 Fros i LA TR .

' ANSYS
DISPLACEMENT

STED=1 JOL 13 Z004
SUB =1 z0:1z:33

TIME=1
DMX =.001237

Kl1.44 ZILKE
HLBA: ANSYS & 3T AL A 308 75 X B A4EA 49 A id42, #4& [Utility Menu] | [Plot Ctris] | [ Animate]
| [Deformed Shapel £, 7 & Ieg5ti54E 7 645 [Def + undeformed] , %4 [OK] #z4m, X afHfid
AR Z A EHGIESE, R ERN—ATEEF e, TuAxtshdERe s Eitirdss),
2. R=Z7=Von MisesF 2 5L /)

(1) i Main Menu>General Postproc>Plot Results>Contour Plot>Nodal Solu Sz .,
it 1.45 Fros BN R HE
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Y Contour Nodal Solution Data E x|

[ Item 1o be contoured

8 Favarites
o modal Solution
[FRvon ress|
6 Stress intensity
@ 1stPrincioal stress

il

- Undisplaced shape key

Undisplaced shape key |Defurmed shape anly

Scale Factor [t Catcutated

>|[poes 42660514

Additional Options

Stale Factor for contact ftems

e

Mumber of facets per element ecge

Interpolation Modes
’7 Al applicable

5

Value for computing the EQY strain

—

oK. |

Apply |

cancel | Hep |

K145 EPEAE L

(2) 1%+ Favorites>Nodal Solution>Von Mises Stress, 3T [ Addational Options] 37
B3, ¥ E Linterpolation Nodes] 24 [All applicable), #iii [OK] #%4il.

(3) XL 1.46 FTm A0y 4

NODAL SOLUTION AN
STEP=1 JUL 13 2004
SUB =1 20:38:18
TIME=1
SEQV (2VG)
DMX =.001237
SMN =.04525
SMX =3.7(8
-
—
—
.04525 .859085 1.673 2.487 3.301
.452168 .08 2.894 3.708
' A5 ) '
Kl1.46  SE50 &

BLEA: 2T R A B AT A R wghEAE X, ¥4 [Utility Menu] | [Plot Ctrls] | [ Animate] | [ Deformed Results]
%, f£BILATEAE T k45 von Mises F R /), FF#& [OK] 44887+,

3. FEAER R AE

(1) #iid Main Menu>General Postproc>List Results>Reaction Solu iz ¥, 7 L AFHE

HEFEFE [Allitems]),  WoRry ) A #1E .

WA PR B A AfaFs @4 FX. FY. FZ. F A MX. MY. MZ. M, X2 B 57 RA FX = FY AR, 2+

TR EBLCAHARTAELY.

(2) A3 BB S 1 in B 1.47 .
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YPRRSOL Command x|
Eile
=]
LOAD STEP- 1 SUBSTEP- 1
TIME-  1.0060 LOAD CASE= @
THE FOLLOWING X.Y.Z SOLUTIONS ARE IN GLOBAL COORDINATES
NODE X Y
1 -129.21 -54.581
26 —126.44 45843
42 —339.75 19.281
43 —154.82 11.684
44 —308.32 57141
45 —143.98 4.1459
46 —300.4 —4.@916
47 —165.72 -21.377
48 —331.43 57377
T0IAL UALUES —
UALUE  -2008.8  -@.68139E-11 =l

K1.47 BT Sk
1.5 ANSYSS8.1 Z2FE&HNHh

1.5.1 ANSYSS. 1 ZE#y

ANSY'S AL RE 55 TN E R 2 0 AN TFIR, 1] 1.48 j& ANSYS % WA B

INEST AV -V

4{ AULEE (PREPT) ‘
4{ KA (SOLUTION) ‘

T AR EESS (POSTL) ‘

ANSY SR 41 ‘ S AbFEASER

R AL (POST26) ‘

4‘ RALE AL (OPT) ‘
—{ (AT (RUNSTAT) ‘
—{ H i (OTHER) ‘

Kl1.48 ANSYSHHeAk 55 ) &

FEHAT A RTT T e rh, AR 2 (L AR = PR AR

o  HIALFREILR

o IrHTIMEAER

o JaMbFREIER

TR X =R AR R AT R A4
1. AT #EAES (PREP7)

AP A BRI TS 17— AN s K S B S 24 7> TR, AU RTX AR AL A]
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DL AT R I A RO . IX 7 T RSB =R e SH0E X SEAREBIR I 458155 o

(1 ZHuEX

FERATA RO HT TR, 2 B i Xt B 2 R BT IE S I S B0 L. X
LIS BRI AL DT K IR B TTH SR B A AR RS

AT IR AN B, U] N R B g — R

G SORBEAT MRS R I3, A e ST 3& 24 10 ot R Iy AR A BEAE
TEHIBEAT o 0 R AR ST T AT AN ) AR S X

ORISR R BRI RO TSRS R e — MR D, AR 2 A
SAPERBTERRIITA L. WA 2RS4, ANSYS SR AIM B IE— M T g, JEIX
S5 5 I AT RS o

(2) SEARAER

ANSYS FefP3 it T PR o IRZEN R ZUE BN o PR IR L

MARGE] AT SRy, P s A8 Jeh i 20k, b2 BT, i 204K
AT R ROE TR B0, Bk, FIAE. MAESE, RROMIEIG, ADRuxEEs g o
I, FERP2y A SN A H R TR ZERIOCHE . BB X S T IR AT I8 4 1 A IR I8 SR A
SR SRR 7 1 R R R PE RE

(3) ML

ANSYS $efit T Dy REHC . A 7 AR K B B 4 Rl o TR AR f R UE, R A% Rl
3 P53 A R G R N RN R 23 Wb . DA% K1l o Th e SRk, 00 = ZE A4 DY -kl
53073 ARG WHRRI Sy B R A A GRS o AR A T R A S A
JR— A YRR s WA S SOVE R LT RSEZRY S gt p 5 5 (K LA B 23, AR e I 1Y
Lo o TN ] P VB AU AR E P SR 7 P N E = £ 1 I AT D = S 0] RIS U
ARy, ST I O B RS AN UL AR (KRR 1 TS R AR A R T AL
FEAFISARIILL S, P 3R7s LT B 3 L BT RS, 20 A Al v RS 1 2 e
28, RIS UM/, RO ITTE S AT MR I s iR 22, BRI T H e
SCHRELER] )7 5 SRR AR BN 2

2. R4S (SOLUTION)

BN FE AL AT rh @S SE B, ] AR SR ARSI B A 45 L . ZEIX AR,
P RTLLE U AT R A AT I, far BB MR O I, AR5 EA TG BR TSk i«

(1) & XArHraRI, 3B B IR fuf 220

FH AT ORI B S i B R B AT SR A ol g R A A A A
A, MLIBUELRS T, 75 ANSYS th, 0] DUHEAT RAIRBL o0 5. B, PRI
BEAS W, BRI FHLAL

S HTIE ISRV A AT SRR T e B, ORAR T IR FT R R OC LA &
Newton-Raphson 5y i #6455 .

A B0 3 T FH R S ey 7 30K B, DR AR IR A RO T R 4 A
PO IR 5T AR P 1) 43 A S B0 18 1

(2) f g Ehal
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— FCBIT U 4 N R AL T A S S AR AN B N R T . £E ANSY'S HR T AT 2K

e [1HE (DOP) 41K

o

o KIMo Atk

o RBIfTE

° 5L T 2

o MBI

3. B4 A (POST14POST26 )

Joi A ERE R ) B R A AT 45 R PR BRSNS AR RS
(POSTL) FHi () 2 J AL FE S (POST26). i iXSekbHE 2%, /ol AR 2% 5 A5 247 4%
W)y AR i RS I AU B .

(L) WA JE 4 (POSTD)

AR AT DU T R AR B T o e e B (W A5 R, i ] DU AR I [A) 2
W, g8 R LU S K, Wl LURSIRMEN. HNeRAt TIRZ e o)
RE, WiRZEANTE. A AL S SR B H AR BARERAEAS

(2) WAl pifeJE A #E S (POST26)

WAL (1) 3= B2 Dl i A A SR R S AR I )20 N & . R e P mT USRS
SEREAR XTI ) (B IR RN LK HIZR . BN, 2l (a)-A7 8 ks £55. 5
AN PR T 1R 2 i 2R B0 H I RE .

1.5.2 ANSYS8. 1 C#%

ANSY'S 757 Hr il B P o SO0 SCUFRMT B S A, BT I SO0 J8C0E FH P e 96 16 T4
Hagr, 0% 00 jobname.ext, A jobname & 11 77 48 i 5 i B AL 3 0E 10 TAE SCE44,
ext & ANSYS & X IH 4, HF X0 SO FTE AR, BRIAM TAE SO 4 22 file.

Kl 1.49 2y 1.4 1501 AR B SCAF 513

i | oo | 2R | iz eetal

Npire.db 1,216 KB ANSYS, Inc 2004-7-15 21:57
N\ plare.dbb 1,216 KB ANSYS, Inc 2004-7-15 21:37
& plane.emat 128 KB EMAT 307 2004-7-13 20011
] plane.err 112 KB ERR ITPE 2004-7-15 21:57
] plane.esar 64 KB ESay SEE 2004-7-13 20011
] plane.ful 64 KB FULL S0P 2004-7-13 20011
] plare. Idhi KB LDHI 3CRE 2004-7-12 10:19
=] plane. log 34KB LAY 2004-7-15 21:57
] plane. mnir 1KB MNTR 3CHF 2004-7-13 19:46
] plane.opt 2K OPT 30HF 2004-7-15 21:37
] plare osav 64 KB 0Say 30 2004-7-12 10:19
] plane PYTS 1KB PYTS 308 2004-7-13 19:46
] plane.rdb 1,280 KB RDB 3LEF 2004-7-12 10:19
@] plare rst 128 KB RST MUHF 2004-7-13 20011
&Fscratch.hip oke REBNMICER 2004-7-15 21:55

K1.49  ANSYS[HCAF
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HTEIFGE, HPOSE R T TEX4 0 plane, T A TAE H s+ iS04 KAR &
plane.ext FIk50. £ 1.1 F5IR TR SCHHI N 2
%11 ANSYSXHHAREFR

A4 SO kS

plane.db e <) 7l Bt S

plane.dbb . i B R SO CHARRE T A IE R R4
plane.emat R FRITHERE

plane.err WA e E R

plane.esav e il AR CHFRZR MM AR L3RRS 7= 42D
plane.full . ol SR P R 1 A A R

plane.ldhi AR D T A BRI A

plane.log A AT 2 ATR AT sk

plane.mntr k] WA

plane.opt A R ET

plane.osav <l il T ITAEA SCRE I £

plane.rdb i B gob i — PR A R I BERRE

plane.rst . ol S BRG 0r ITAS B 45 S0

AT — S ANE WSO S, R BRI LI ANSYS Al 3 B SOk, X T4
G, FIIERLH WA L E 2 1.
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F_E EIARRTER

FERS BAR ) REREA T AT IR ITI BT I, B 5 BB il A2 B 06 12 ) U N7 > A PR TR
H 1 MR TR B BT IR b R R e LA AN R AORE — B0 . A7 FR TR i 57
W03 N ELBE MR, AR ELE MR 5 A (1 LA SR N R s, DA Tk
UGN TR SR SR R GE e T TRIEERAE WY 119 m S e H R R 2R LT AN i K R &
Ol R e L AR, STEENIATEROTEY, PRI TSRS R, BLSE R R T
R RIS

AT ENARBR AR LA [ LA S TT 4G, PR 24575 RO T8 O
AT IRt B 48 B BVA M AT IROCA T A B . DG T IRIEE AR AT FRITIY
RN AR T E P TRAAA

21 FERZR5IT/ETFM@E

FEHEAT ANSYS A RRICEBIS R, AAKR ZR IR EERT CAE- 1H R4 F 2 b AT 2 1
ANSYS Hri I EI AR bR 3R 327 LUK LA

o NMAFIREBALAR AR (Global CS and Local CS)
IGsbR AR (Active CS)
WoRAAbR R (Display CS)
TR ALFR & (Nodal CS)
HGAAbR & (Element CS)
S5 RABR A& (Results CS)

TAE i (Working Plane) J2& G JLATBI 112225 (X,Y) 10, 75T ABRATH 1 F kAl
Wy B (LT A B A ) o

XTHIZEF R, AN EA—EEAER, HR/DNIX T RIX LA PR R I HEA
MESUASCETZ MR R, UGB RIA R TRELAT T .

2. 1.1 2 JaAbr R AR AL AR &R

A R A TR AR AR PR A R LT 295 X M1 20, BRA L
T SCARE RN SRR ARARR R AT A LSRR, RS A R AT A S A5
ANSYS BT X T RARMERR R « FEAR R R RIERAL R 3R P04 RARHR R, 1T FLIE SOV
PR TSRS 5 S AR R, XA R AT R

L &hLAER

AR RR RN R AL S R A AT — U TR R R AR bR
(Cartesian). [AFEAAFR (Cylinder) BLERIHIALFR (Sphericity) KR 1% S ARFRALE, AN
WIS Ak A bR R R T B = AN S BOR R N Z S BN E . AR RE G e RS, e
A EHARRR RS RN O A RRAMR R 1 RFFAFR R, 2 BERAAARR . 552 Y [ AR



R AT RTRY

Fo FIRRIVUA AR R GO AR bR R ST, W 2.1 P

™,
* 71"’
o x
z £ z
(@ HRRAER o AEARAR ) BRAAR (d FEARAR
CS.0 cs.1 cs.2 CS5

K21 4JRkbr R

76 ANSYS H, H AT DL XA AR R, (HE— I ZIL R — AN AR bR R A TS 3P IR A,
EAMRR R MG SRR R . BRONEOLT, R KRR R TG 8RS . an 2
A bR R OO AR A R AR AR 2R, IR RS2 [Uility Menu] | [Workplane] |
[ Change active CSto), 73l 2.2 i,

Kl 2.3 & 1E ANSYS TR EENLI—AME & SR, [ 6 R E 2o i RA R4 R AR AR 2R 1 AL Bk
o B IR T4 R AR R AR R I XY P T _E, Z i FO6 Rk, T 4% 100, Tii
42 50, 5 300, BRAEAEIR & TR A 205 X il 60° MM & B — ANk s CnlE
2.3 FIET 9 IALED, RIS R BARAN T RIE, (0 A AA bR R WA 7 18,
HFAR N (50, 60, 300). HAREEMEL AR :

Global Cartesian
Global Cylindrical
Global Cylindrical ¥
Global Spherical

Specified Coord Sys ...
‘WWorking Plane

K22 BSUAE B AT S BI2.3 8 IR R AL b Zadi AN — A S
(D ZBHPERH S “\ch02\ex1\” R SCERI TAEH 3, JHs) ANSYS, Hii THEHF L

10 2 40 0 S exab .

(2) #if; [Vility Menu]d | [Workplane] | [ Change active CSto] | [ Global Cylindrical ]
SEH, BCE GHNG SRR RN AR R

(3) i Main Menu>Preprocessor>Modeling>Create>Keypoints>In Active CS 32 5., 1X
i} 3 4 [ Create Keypoints in Active Coordinate System] XJi5HE, 1% 2.4 FiR.
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mCreate Keypoints in Active Coordinate System x|
[K] Create Keypoints in Active Coordinate System
NPT Keypoint number I
%,Y,2 Location in active CS5 |5o |5u |3uo
Ok | Apply | Cancel | Help |

K2.4  FIA:AR SR R O DB
(4) 7 [Location in active CS] /¥ lk:Akkr (R, 0 , Z) kR4 A [50]). [60]
1 [300), fidi [OK) #44l, et 9 st ek T .
2. EERAATR &

A e ol R A B RUR e SR AR R G . SRR AR bR R4S SR AL bR R —
A LU RIRAAR R (C.S.0). FEABFRZR (C.S.1) FIBRARFRR (C.S.2) AT —FhAkbx
R, EATLIENIIRIEARRR R, W 2.2 Fis. ‘B P AEe e A B e SR8 LR AL,
8 RS T T R XA P AR R

Y. Y,
Y v, 3 3
pax DA
¥ 3 A3 / 3 Lo,

* Iy ) 7 /
I3 I3 s

(a) I RKAERS by  FEARKR (C)B (;*ﬂéﬁ @ Dren

a TREEPR 7N R G

XY D) &b REY R &

K25  JaiflAA bR &

LK 2.3 B IR 6 0, 5 2245 R 6 T — SR AR AR R, I mifr T 8 5 A,
X I3 T4 R R KRR AR I Y BIE ], Wik 2.6 B BARERAE L BRUE

4

Kl2.6 QLI R AL b 2

(1) Bk T4 [ R RSl b s BRSO “ext.db”.

(2) #.if; [Uility Menu] | [WorkPlane] | [ Local Coordinate Systems] | [ Creat Local CS]
| [By 3 Keypoints] 3.,

(3) HH SR GAR IO IEME, JH BUARAEIR] 2.3 P it [l 5 TR I £¢ 8. 6 A1 7 4,



R AT RTRY

ik TOKY $24H. IXFF 8 5 sl F BNk Ja S AR AR 22 1R i it o

(4) # K 2.7 frni [Create CS By 3 KPs] %Mz, 7& [ Ref number of new coord

sys] SCAMEHF AR ARSR RIAR RS, A FHERA 11 BIWT . 7E [Type of coordinate

system] i FIFAME P LR R B R AR &R, A bkt [Cartesian 01 (ELMfARIR R,
Jrd [OKY FAffgiN.

I\ Create CS By 3 KPs x|

[CSKP] Create Local CS by 3 Keypoints
KCN Ref number of new coord sys

T

KCS Type of coordinate system ICartesian 0 d

Following used only for elliptical and toroidal systems
PARL First parameter

|

PARZ Second parameter

OK | Apply | Cancel | Help

BI2.7 G i A b FA I AE
IXFEHUAE 8 5 OB pi Ab AR i T — AN RGNS O 11 R B AR bR R o W B XA R
ARKR R, ARSI TS S AR R o BT
(1> i [Uility Menu] | [Workplane] | [ Change active CS to] | [ Specified Coord Sys]
SEHL, BN 2.8 IR XHEHE .

EEChange Active CS to Specified CS x|

[CSYS] Change active coordinate system to specified system

KCMN Coordinate system number 11|

Ok | Apply | Cancel | Help

Kl2.8  WUE AR R
(2) [ Coordinate system number] SCAHE R4y A\ J5 AR R RIS 11, HHidi [OK]
FEALETAT
B B P RLT —AFH A ALARRN, IO HILTRR AR TEHRES, LBaTeESILFRE
AFIR TS T VAZE ANSYS 693K 542 A 5, 4o 8 2.9 A7 . ££ ANSYS A2 3B AT 89 4E4T BT A%, A P 7= oA 3 L Vility
Menul | [Workplane] | [ Change active CS to] | [ Specified Coord Sys] E %% £ 2474,

| mat=1 |tﬁ,rpe:1 |reaI:1 IES':."S=11
K29 &R

i IR R AR AR R BRI A

o LJEMEIRMFRE X R AkkRF&: [Uility Menu) | [ WorkPlane] | [ Local Coordinate
Systems]) | [ Creat Local CS] | [ At Specified Loc]

o il AT AEUREAbR R [Uility Menu] | [WorkPlane] | [ Local Coordinate
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Systems] | [ Creat Local CS] | [By 3 Nodes]

o JMERJRERAARR & [Uility Menu)|[ WorkPlane ]|[ Local Coordinate Systems]|[ Delete
Local CS]

o METAINA RS B AN ALPR 5 [Uility Menud|[ List]|[ Other]|[ Local Coord
Sys]

2.1.2 BoRMbR &

WRAARR AR TR WoR B BE WoR g5 B T A8 bR R FEBRIAIEOL T, BIME
SEAEHABARFR F e U SORNOCEE R, AR A R BT 2 R R /RAARR . o AR R
FON BN R GREFIERTS R ARBRAER A (i, A2im), Ja AR

FRE L @A & 01, U EAEARRR R N ARG T CBEL 9 A, WA AR
T o4l S 9 A B AAR, #ils [Uility Menu] | [List] | [Keypoints] | [ Coordinates only]
SHL, Kt 2.10 Fros N TERE. BT RTLUE th, R PR AR AR AR AR T A
SLI RGBT 9, ANSYS F1I3R W7 1 G 55 9 AR BRAT) 7 42 ) T IS R AR R AR

HTEEIE, F AT DA M R AR AR R, N T BRATTRIRE DL b — 1 g ST A
R, HAEWT:

(1) #uif; [Uility Menu] | [Workplane] | [ Change Display CS to] | [ Global Cylndrical ]
L, WK 2,11 Bk

workPlane Parameters Macro

Display Whorking Plane

LIST Command = x| Show WP Status
" WP Settings ...
LIST ALL SELECTED KEYPOINTS. DSYS= 8 Qffset WR by Incremens ..
NO. ¥.¥.Z LOCATION THXY, THYZ, THZX ANGLES Bzt i i’
1-8.1421885E-13 -160.8608 0.808000 0.0000 ©.9908 ©0.9600 Align Wi with s
2 100.0000 ©.000000 ©0.000000 9.0p00 ©.0000  ©.0000 .
3 -160.6008 8.1224686E-13  @.080000 9.0800 £.0G0  ©.0PA0 dremge Aaite €S i "
4 0.7185427E-14 100.9888 9.608000 9.9980 ©.09G8  ©.0980 Change Display CS o ld  Global Cartesian
5 50.00000 ©9.000000 300.0000 9.9008 ©.0600 ©.9000 Local Coordinate Systems ¥ Global Cylindrical
6 0.3552714F-14 50.00080 3606000 9.0800 £.0G0  ©.0PA0 Global Cylindrical v
7 -58.88008 8.6123832E-14 308.0000 9.9980 ©.09G8  ©.0980 Global Spherical
8-0.7105427E-14 -50.00000 300.0000 9.0p00 ©.0000 ©.0000  —
9 25.p8008 43.30127 3606000 0.0500 0.0008 ©.0008 .| Specifisd Coord Sys ...

12,10 B H A i A SR LA AR B2.11 S0 SR A bR B
(2) B Lol o S AR, WK 2.12 s,

JVKLIST Gommand x|
Eile
LIST ALL SELECTED KEYPOINTS. DSYS= 1
NO. X.¥,.Z LOCATION THRY,.THYZ, THZX ANGLES
1 160.88000 —90. 00088 @.880008 a.a8488 a.8088 a.0088
2 100.8808 a.a00088 @.a8a008 a.aa08 a.a088 a.0008
3 100.0000 180.0000 ©8.000000 ©.0000 ©.0000  ©.0000
4 100.0000 90. 60000 ©.000000 £.0000 ©0.0000 ©.0600
5 50.08800 a.006088 384. 00808 a.4088 a.00808 a.0888
6 50.08000 90. 0eABa 384. 0008 a.0088 a.0088 a.0088
7 50.08000 180.0088 384. 0008 a.a008 a.a000 a.0008
§ 50.0BOAR  —90.06PEO 3000000 8.0008 0.0080 0.000B |
9 50.00080 68.60000 300.0000 e.0000 9.opoe  g.0eee |

K212 BUHOCHE s R AEAL bR
K 2,12 A 7R IR BE s ARARE 2 0 4 SR AT ARAR 3R N (R ARARAEL, W R P AR D) e 3 42 )R



R AT T

R RAKRR Tk R, Hadi [Uility Menu ]| [ Workplane ]| [ Change Display CS to]|[ Global
Cartesian] S HEIHA],

R ARRTAFARHRYABAYER. REAPARKRGTE R, —REAFEFRLFRIIET &
AR EHR T LRI B ERE FRLER, AR B IRLL.

2.1.3 SRR R

KA S A AR R, BT AR R o A JRAURR AR bR AR T LA 4
(UREAT, 1Y RCAR RS AR U 0 W B R T T

BROATEOL N, AR R 2 W RRAR R, ISR R R R AT, HoE 4
RETESAAR R TR, WIH 2,13 Fiose TR G A AT (00 FRINZETT AR RR R
71 o

R SN P Y
T
P T VR S "

(a BRINE L (y SPAT TR ERAEAR ) SPATTAJEEAL
(€80 bR b F
=R ics. 1y

K213 A5 bR R

LA B e — AN A ARRR R, Hii Main Menu> Preprocessor> Modeling>
Create> Nodes> Rotate Node CS> By Angles 25, it XHGFAEUR URAE, 1EREE L AL by R
M55, s [OKY 444l B3t & 2.14 s fxtinte, o [THXY L [THXZ]
U EITHZXY 53R RGetH- R /R ARG Z il XCRIURTY Bl ie e (1 £ 5

l\Rotate Node by Angles x|
[MMODIF] Rotate a Mode by Specified Angles
NODE  MNode to be rotated Iz
Modal rotation angles
THXY  about nodal Z-axis ID
THYZ about nodal X-axis ID
THZX  about nodal Y-axis ID
OK | Apply | Cancel | Heln |

Kl2.14  F A P TERE Y AR RR R
i FH BT s AR RR REAEIRAT
o CKETY RUARKR R ERL B MG 3 AR AR BRI 77 R): Main Menu> Preprocessor> Modeling>
Create> Nodes> Rotate Node CS> To Active CS

o G S ARKR RARNT T A SR i R BR R e FL /. [Utlity Menu] | [List] |
[ Nodes]
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ER: BT A2 AL IR /POST26 F 94 RAAER AT LA A T REAW., il fEAILE/POSTL F a4
R R At R AT R BATRIAH,

2.1.4 HIuAbbr R

RARICHAE B O ITTAASR R, B BB T LA BRI 7 1) R ) &5
CAn S FINAR ) frtan 7 1), 56 i AL B AR A I Clne RS2 5 eI ) . BTy
IR ITCAR R R E IESA T &R

K2 B TCARR ZR I BRIA T [ A LA R B«

o ZREATTIN X BhIEH ML I | A SR I W A, &l 2.15 AR

o STIRITIN X Bl H RS M Z T | AR W AT . Z Bk 1 B e

B, JLIEJ7 W I 1 3R KT R T W, Y B E T X AR Z B
WK 2.15 45 iR
o YRR S AESIARI IR ICAAR R SUE AT T AR R IR AR AR R

K215 2k BTN E BT ) He AR bR 2R

FEASJE BT I B AR F & I R R, ek TR R 1 R T AR AR R I T M S TR B %
ANSY'S (13 Bl SO
XTI R T ER AR R ITTT 5, T A A BT AR AR FR ) R B e S R AR A

%_I.: Main Menu> Preprocessor> Modeling> Create> Elements> Elem Attributes

EE: HARBTITUA R K4EF (KEYOPT) kG ETAMRAN T @, doRBEH T REF 44 2
T ESYS 44, M| 45440 % SUA 3.

2.1.5 ZRMAFRR

QAR R T BRI G R (i . BREE. NI FINARSE ). 25 ARR R EBR
WPAT THRIRABFR R, XEWRERE LR, A8 N )RS R4 S T < 7K
TEABPR RIS, TCIR™T R R TTAA AR R A 1 5E

F P o] LLRE BN 25 AR AR R IERE B 5 — MRS R (a4 R AR AR bR R BN 2 LI JR)
HAAAR R, A PO IR g RAAE AT AR WO, XS e g R AR R R . U
S5 AA bR R IERAE J79%: Main Menu> General Postproc> Options for Output

AR M ARG ATER (POST26) Feg4 R e AT E AT KA,



R AT T

2.1.6  LTAEFm

R B LR ARs—A i, (B8 EE RIS A o BT B i 4 H 2
AT BERIERR RIS H AR 20E SO MBARK P, 4% P 105 e b B AR i 2k
FHAZIN 5 st B Rt A s 2 ) P R 15 ANISY'S P Ik AN BUAEL 1 1T L 8 T4 F 11 ( Working
Plane)o M5 —AEPE, TARTRIWIE— N2, w3 2 SR s Miess, T
VEFIi ] AAPAT T i, Wil 2.16 o

LAEF- il

BUbR AR B

FE AEF 1 A B
K216  TAE I~

TAEFI AN, BB EAAbR R A R A BoR . R
AT A LAEP I, CARF s TA8br &R, n DLBE R RS 22 e . 1N ANSYS 727
Ji s A AEINEG AP ——2 5 8RR AR R I X-Y P T, TAEPIH X #F Y o
Sk A R R R AR BRI X R Y Bl ARSI B RS . SR TAE I, Bah T4E
P e TAEPI . 2 L TAE IS . ST TAE Pl e mgdifE, s 2% ANSYS
EGHIF I pE =R

1. A3 TAEF @

BOIAGOL T, ANSYS F 5t E R Bona /il -RRA R &R, 4 [Utlity Menu ]| Work
Plane] | [ Display Working Plane] 3&*., 7EStH B4 s TAEFIAMR R, ERARH KR
MARRRE A, —ANARBREI S WXL WY R WZ, @i 2.17 iR,

N WY
Ax — sk
K217 WO TAEFI
P AT DS H B E0 TAR P sh 2R AL R, B A TR R % 5)
PR KRR R (10, 0, 0) f, ATRLHATan R ERAE:
(1) JAa3h ANSYS, i [ Utility Menu]|[ WorkPlane ]| [ Offset WP to ]| [ XYZ Locations]

S, S 2.17 PRI IEAE .
(2) 8 2.18 fECAKERF A [10,0,0), FRTEB ) BIRMASR A JF 8 [OK]
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Fedl. IXBTH P T CUE B, A O A SR AR bR R A AR DA 0 5
(3) i [Utility Menu] | [WorkPlane] | [Offset WP to] | [ Global Origin] =%, W]

AR L S B0 R 7K AR AR 2R I 5 R

e H H IR s TAEF el A

o CRE ARSI ) I RS B S OCHE SA E

GUI: [Utility Menu] | [WorkPlane] | [ Offset WP to] | [ Keypoints]

o R TAEP IR AR BT A

GUI: [Utility Menu] | [WorkPlane] | [Offset WP to] | [ Nodes]

B ERF AT @RS (B2 E. F @35 ), 725 [Utlity Menu] | [List] | [Status] | [ Working
Plane] (3.
2. 7S Fe P TR |

ANSYS g fit 7 — AL TR TAE - i e e A% 1 T H, i [Utility Menu] |
[ WorkPlane J[{ Offset WP by Increments I3 51 1] LU H e, 4n &l 2.19 frzs . 7EEX,Y,Z Offsets]
CAKE ks I NCE R &, 78 [XY,YZ,ZX Angles Y SCASHE ek U A\ e i 5, %
Jatpddy [OKY #%c4H, BT SEBL TAEF i f- PR M es: . fln: 75 [XY,YZ,ZX Angles] I
AHEPHA [90,0,0), W TAEF PR S84 JR T < /RABFR R 1) Z Hlie 90°

Offset WP to X

& Pick = Unpick

Count. = o

Maximum = lo0o

Minimum = 1

WP X = LI _I _,I
T = Degrees
Global X = HY. 2, 24 Angles
T = l—
z =
" WP Coordinates GlobalX= 0
(v Global Cartesian Y= 0
Z= 0
— ™ Dynamic Mode
sweiy | T e |
Cancal | Reset | Eancell
Help Help |
K12.18 B8 TAR V-1 2 H5 e A br i KI2.19 AR e 5l A

3. X IHFH



R AT T

Bl TAR THNUE ST AR TR DR i 8 I A2 Ui R IR K T A T A2
BT E AL E SRR AR, JFANE IR E SCARARB 5 18], 10 e T 4R o BE L i fir
o EL A IR C AT IR A BR 2R LR 8 SCAR Y1 0 i i AR BRI 1) o

Wik 2.20 PR EdT TBAR, KRN 200, FERAH b0 o S st ARSI, TAE
ST X FvE oL ROCHE AT 2, TR IS = AN G RUkoE SCLAEF I, AP IR W

4 3 4 3
TE
v
— I’fb\wx
| I
I X = 2 [

F2.20 & X TAE i
(L ZHPERH S “\ch02\ex2\” i CE2] TAEH 3, JH8) ANSYS, i T HF L

0 B e e it “exzb”.

(2) Hi5 Main Menu>Preprocessor>Modeling>Create>Keypoints>In Active CS ¢, #i
A KHE L AR R (100,100,00, i [OK]Y #&H, G454 5 R A,

(3) #.; [Utility Menu) | [WorkPlane] | [Align WP with] | [ Keypoints] ZZ 5., it
BT B URAE, A ] BRARIEREOCHE S 5. 2 il 3, SR [OK] %4, Bbiy, mILLE
B TAEFII OB R T, Wik 2.20 Pros.

R P& vl DA FH R 21 5 08 SC—AN8n i) AP 1 -

o AUEN—ATLAET: [Utility Menu] | [WorkPlane] | [ Align WP with] | [XYZ
Locations]

o Y AUE AN TAEFH: [Utility Menu]|[ WorkPlane 1| [ Align WP with]|[ Nodes]

o IHXZ b — R E P E CTAEIH: [Utility Menul | [WorkPlane] | [ Align WP
with] | [Plane Normal to Line]

o HITHIA AR R XY VA SCTAE -1 :

[ Utility Menu] | [WorkPlane] | [ Align WP with] | [ Active Coord Sys]

[ Utility Menu] | [WorkPlane] | [ Align WP with] | [ Global Cartesian]

[ Utility Menu] | [WorkPlane] | [ Align WP with] | [ Specified Coord Sys]

22 TEEX

A7 FROCAR R 1 UM AT T R, BT D& SO Rl o ik b — A ridasg —
NG G ANAERRAL B o T RN, AU R TC KT s A REE 0. ANSY'S Hxt
TR A R ARAE T B E

o R A

o WRMESIHHTE
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o HETM

o BRI A

o B

AT W 55X e T SRR i B 2.21 TR 7 AN A . ANSY'S Had it 17
ZHEE R SRR R S AR . S AR SR SRS, S TS
% ANSYS Hafr i B Sk «

B2.21 A E X
2.2.1 ARl s
F P AT LA DL S BB 1 v B A A 2 rh A Y

(1) )33 ANSYS, H.if; Main Menu>Preprocessor>Modeling>Create>Nodes>In Active CS
S, st 2.22 Fiasi [ Create Nodes in Active Coordinate System % HE

l\Create Nodes in Active Coordinate System x|
[N] Create Modes in Active Coordinate System
MODE  Mode number I

%,,Z Location in active CS I I I

THEY, THYZ, THZX

Rotation angles (degrees) I I I

oK | Apply | Cancel | Help |

K222 AE s
(2) 7 [Node number] SCAMEFHI AT %5 [1), 7E [Location in active CS1 SCAKHE

RO R XS Y T Z AARR (0,0,00 BG4S, i [Applyd $ZHLNHT, BT Al pr 2
5 A 1o

(3) HEELWE (2) BAE, & XA 4 AR (30,0,0), #RJ5 Mt [OK]Y #4.
BPCIRATAER T AT A A LAY AT 4. A&l 2.23 FoR

e

k_x s

Kl2.23 5 LR R4



R AT T

B HELBRKE T P EAKE, AEAGASNAEART EARRE mGE, TR, TALEEGESTE
Ug [ B NVA T 44

N, ,0,0,0
N,4,30,0,0

ANSY'S Hri FH B AR BT s R IE A

o  {E TAEAIH HLsE X B4 5 Main Menu>Preprocessor>Modeling>Create>Nodes>On
Working Plane

o FECAH MM AL E XY 5 . Main Menu>Preprocessor>Modeling>Create>Nodes>On
Keypoint

2.2.2 I M

R T R B R S D AR AR BB . BRAED R
(1) i Main Menu> Preprocessor> Modeling> Create> Nodes> Fill between Nds =% .,
3 R BOTEAE, BRI RETT i 1 A A 4, SRS [OK]) f44.
(2) FAE M 2.24 s REHE, T%i‘ﬂjim wE, Hai [OKY F%4 .

[A\Create Nodes Between 2 Nodes =l
[FILL] Create Nodes Between 2 Hodes
NODE1,MNODE2 Fill hetween nodes

NFILL Murnber of nodes to fill

NSTRT Starting node no.

1

2

[
NING  Inc. between filled nodes

1

1

1

SPACE Spacing ratio

ITIME Mo, of fill operations -

- (including original)
INC  MNode number increment -

- {for each successive fill operation)

K | Apply | Cancel | Help |

K224 A A REAE
(3) M A LB B E TR T D2 e 5 1 AT 5 4 2 | F 3R T 5 2 FAT s 3,
17 HZ e PEHE) . Wi 2.25 FT7s.

il

b x 2 € s

K225 ISR A

P W EBATURF R LT RFNEFEL, TR adE 2.24 49 [Spacing ratio] L AAE
T BT, BRIARF M.

(4) H.i5 Main Menu> Preprocessor> Modeling> Copy> Nodes> Copy > ., i i
WOHIEHE, F RS IERET A L R J5 iy [OK] 4.
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(5) B NE 2.26 Bzl [Copy nodes) XfifHE. 7F [ Total number of copies] 3¢
AREFEIN [2), 7F [Y-offset in active CS1 SCAMEHHA [10]), RJ5Hd [OK]Y 241
ko

F\Copy nodes x|
[MGEM] Copy MNodes
ITIME Total number of copies - 2

- including original
D x-offset in active CS
Dy y-offset in active CS 10
Dz  Z-offsetin active CS
INC  Mode number increment 4
RATIO Spacing ratio 1

0K | Apply | Cancel | Help |

K2.26 S A A

(6) SEINATLUE BIEBALE T C 4 A AR T 1950 5 21750 8, B 8 M al, fnll
2.27 iR

o
o
-1
[=a]

K227 S HIA R

2.2.3 BETH

ANSYS H S A E LA PR TR SIREEMEERE.
1. 3| REA

FIRABEBRFIA TR R T RSB SR T— A0 Arp, A nr ks A g or
RIARHR SOEATIERE, TP TORMRAE A — NS0 AR L& ARFR REE T 7R 19 s Bk},
A UE SR oRARAR 2R, BN AT ARBR R GE, $AT S DSYS, 1. #RIETA:

e  [Utility Menu] | [List] | [Nodes]

e  [Utility Menu] | [List] | [Picked Entities] | [Nodes]

XA e, #ds [Utility Menud | [List] | [Nodes] g5 )5, it 2.28
Fr~HIRHEHE, %+ [Coordinates only] -5t [OK]Y #441.



R AT T

I\Sort NODE Listing x|

[MLIST] Select node-list format and sorting criteria

Output listing will contain
 Coord. w/ Angles
 Coordinates only

Sort first by MNODE Number -
Sort secand by MNODE Mumber -
Sort third by MNODE Mumber hd

OK | Apply | Cancel | Heln |

K2.28 AF Y A RIED
B R A 25 K 2.29 Fios.

FINLIST  Command 3 x|
Eile
LIST ALL SELECTED NODES. DSYS= ®©
SORT TADLE ON NODE NODE NODE
NODE X v z
1 [ 0 0
2 10.APAPAEREEA 0.8009PAERARA 0.8099PAEAERA
3 20. 0 0
1 3m. 8 8
5 18. [
6 10. 18. 8
? 2m. 1m. [
8 0. 18. a :I

K2.29 FIREE A
2. AHEAE

EUE &R S IA TR R ARR R T s Won e & b, DU % 2 2% K R
R BB AR EE DR —, DR E @IS AT IEM. A RIoHm
IR, 2 SR SRR IEM I ARG, AR NSRS,
T UL BB S5k b A B e A g e R v oA w2 8 . Rl BUSRLE [ Utility Menu] |
[Plot] | [Nodes) i, o7 st. TCIRTEATATIE, WEH B R Sy, AT
DU 44

(1) #ifi [Utility Menud | [PlotCtrls] | [Numbering...] 3¢5, s Wik 2.30 B
XS TEHE o

(2) i [Node numbers] ) Loff] #5255 [On), J:#fiik [Replot upon OK/Apply?]
FhrgIFRMEIES [Replot), #idi [OKY ¥4l RIwTLERLE % D& 275 5 5

BB VA EBRMGEAT R AL, K. @ KARETHS T, RELERB 2.30 6YTEAE T 4948 M 69T £ e
BATAHATT . APE@=T FABE| AR R FE,
2.2.4 MR S

AT AR BINE] 5, Al 8 BAREATEEN, AR sidr S JEHMER R,
(7 SIS
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(1) #. Main Menu> Preprocessor> Modeling> Delete> Nodes &5, #Hanl& 2.31 fir

7 K AR O AT HE .

FPlot Numbering Controls =

[/PNUM] Plot Numbering Controls

Delete Nodes
& Pick i~ Unpick

* Single " Box

C Polygon (" gircle
(" Loop

KP  Keypoint numbers I~ off Count = 0
LINE Line numbers I~ off Eresomen S
Minimum =
AREA Area numbers I~ off
Node MNo. =
YOLU “alurne numbers I~ off
Py t—— | i & List of Items

Elerm / atirib numbering

TABN Table Names

Mo numbering hd

I~ off

" Min, Max, Inc

—

SwAL Numeric cantour values I off
[MUr] Nurmbering shown with Colors & numbers -

)34 Apply
[/REPLOT] Replot upan Ok /Anply? Replot -

Reser | _cances |
Appl Cancel He|
| PRl | | 2 | Tick &ll Help

K2.30  EIEXT S 5 Bt K231 FRICENER K717

(2) FESCARERH Y 105 08, 3 Y BUARE AL I & I bk #6745 10 8, AR5 i [OK]
AN, BRI R 8 B2 WA ISR 17, Wi 2.32 .

0K

2l

T
Ex 3 :

K232 MIBR8 &5

EE: MRTPEE, AT E EGEMAREN (e, hE) BRAEATIEE R R F LI M R,
2.2.5 BN

N B 4 5 MEIE A E, AR
(1. Main Menu>Preprocessor>Modeling>Move / Modify>Nodes>Set of Nodes ¢ #.,
SR A 2.33 o) G BOR G ATE .
(D AESCAKE N 15 [4), 80 H PR IE R EEALE Th 5 0 4, A5 R [OK]
Pl B 2.34 Frzrif) [Move Set of Nodes] XAl .



R AT RTRY

Move Set of N¢
i+ pick i Unpick

i+ gingle i Box

" Polygon ( circle
 Loop

Ii\Move Set of Nodes x|
& List of Iteus [NMODIF] Mave Set of Modes
€ min, Hax, Inc ¥-coord, in active CS I
¢ v-coord, in active CS |5
Z-toord, in active CS
[ ] _om | |
ﬂl ﬂl oK | Apply | Carcel | Help |
Pick Alll Help |
Kl2.33 4RI RE ) T K234 TiBshikE

(3) 1& [Y-coord in active CSY SUAHE 4y AT SSRGS ARFR R TP Y Al AR AR (E
[5), i LOK] itk ik, TERR Y R RIan 18] 2.21 o

WMARLERD AN AP RRIME) A, Hidi Main Menu>Preprocessor>
Modeling > Move / Modify>Nodes>To Intersect 5 F.R[1 1] ,

23 EBEEX

M RUE XGERUE UK A R 4 RO R T, IR SE A FR TR . BTk
FIEM ST, e a I aras .

ANSYS $24E T 120 ZMA R R IC R, AR A L 2 Mg, Bl
Linkl 35 1 5576, Solid45 &2 45 508 . RN IGHT IR A AR n] 1% o0 25 08 FH v &%
JORAR, A FRITEMIAT 4k 1-D 2k G 2-D FHiTeE M 3-D ARG . 1-D LT
ROEFRM R, 2-D FICH — fUE R =AY RS Y, 3-D e n) i)\ s 3 N T
P DU R B A HER BSOS BB A — AT R . RN BRI FVETE ANSYS 193 Bl SR Hh 45
HIE B

=T ESRE, XL A C G e T AT T s, i HIE
BURRICIR S SIS R IC B CE BN EMRE) . PRI, 7R ANSYS HELITH E L —
AT 43 LR AN DB

o BN HILEM

o ENEIHH

o & SUMEMRENE

o ERAIT

ARG A AT R AR R Y OB, SRR VIR G SRR . IX LA Shell63
JG, I AR R T 2.35 PR
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K2.35 FIGMIE X

2.3.1 X pguk

FLoGIEA (Element Type) A 45 R 480 F 2 1 s oa S BRPZE,  n 52 7 nl pl ST 1
FIOA SR B TR R, MO AN Be T . s eI A N ANSY'S F BT R Rk
FEANTT, I SUZEE R AT BT A A e S i . B0 BT TP e SR e e,
HARAE D BT

(1) HiilJefH3 “\ch02\ex3\” H /-2 TAEHS, JHsh ANSYS, Hai THAF L
E@ﬂﬁ%ﬂﬂ%ﬂ&ﬁi# “ex3.db”
WBA: P AT AR S B b A AR R B AT R

(2) ¥t Main Menu> Preprocessor> Element Type> Add/Edit/Delete Sz ., i H 41 2.36
Fr 7R IR0 T AE o

I Element Types x|

Defined Element Types:

Add... | Options. .. | Delets

Close Help |
K2.36  FICIRBINIEHE
(3) Huli [Add... ] #8l, #Hiank 2.37 s X iiE.




R AT RTRY

I\Library of Element Types x|

Library of Element Types Structural Mass
Link Snode 93
Beam Plastic 4node143
Pipe Hyper 4nodel81
Solid Plastic 4node 43 hd

Constraint IEIastlc 4node 63

Element type reference number 1
(a4 | Apply | Cancel | Help

K2.37 wEFEFITRR

(4) fEE 2.37 FrosBIEHE ZC M i 7126 ik £ [Shell, 7647 () (1) 51 e HE ik £
[ Elastic 4node 63), #.ii [OK] F#Z4lAfIA .

B B 2.36 B a9t B AE A MBI FAE T B e R BTG 5K, AMIEAEH LA AR T, BFL
TR RLIZ A B 2R X6 R TR, dedtts] P 49 Shell, RGBS 5 M A 1649 5] RAE T KE| Sy
LT
(5) P2 R G HE, Bl [ Close Y4241 ¢ IR AT o X AERI ¥ B T —> Shell63
TR
2.3.2 & XHE
Pl “SHEHr, AR RERITA R JURIRE, AR IeH AR SE T R R A
Pty I IR 2 200 20 5 B e R Y — 3.
X T A 5E U Shell63 fiot, =T X Shell63 HTi)JE R, #HAEWR:
(1) #i; Main Menu> Preprocessor> Real Constants 32, 5 4 8] 2.38 7 (GG HE o
(2) Hili [Add... Y $%481, 3wl 2.39 fros rniGsE, %4 [Type 1 SHELL63],
iy [OK] #2441,
(3) BT W 2.40 Frosi X iEHE, £ [Shell thickness at node 1 TK(I)] % [at node
L TK(L)Y 1 4 DNSCAHES AR [5), FRoRse i R REAE RN T s kb8 5 (] 7
HASORHEPHA (5], Hoe A, BUOASOUICH SRR, AR5t [OK] %4,
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I\Real Constant Set Number 1, for

Element Type Reference Mo. 1

I\Real Constants x| Real Constant Sat Mo,

Defined Real Constant Sets I\ Element Type for x|

Choose element type: Shell thickness at node I TKiI)

Type 1 GSHELLES atrode 3 TKED
atnode K Tk
atnode L TKL)

Elastic foundation stiffness EFS

Element X-axis rotation  THETA

Bending mom of inertia ratio RMI

Dist from mid surf to top  CTOP

Dist from mid surf to bot  CBOT

JLHTTTRS

Add... | Edit.... | Delete | Added massfunit area ADMSUA
Close | Help | oK | Cancel | = | el | conce | ek |
[12.38  E S [12.39 i%4#EShell63: It [€12.40 % E Shell63 5.t 19 5 H 4L

EE: AR EAHEZLFTHHEX, MELREGETBETH IR G TS, BR—FET N
ZR A ARG F T AL, FHE R ANSYS A a7 69 H B A%,

2.3.3 & AR

& SAMEHRRE - (Material Property), e i LS IR —LedyBEPEJ5r, 49 s Pk A o
WL Al B UMK REGSE . TR s A TR E VAR ANSYS 5 B ST )
ToJE MR IA U . A AR D R

(1) i Main Menu> Preprocessor> Material Props> Material Models =iz 5., 3t w1[&]
2.41 fii7ni [ Define Material Model Behavior] %J G4

I\ Define Material Model Behavior L |3 x|
Material  Edit Faworite Help

[ Material Models Defined ——— | | Material Models Available

@ Material Model Murnber 1 d Favorites -
& Structural
@ Linear
B Elastic

€ Orthotropic
8 Anisatropic
Monlinear
@ Density
Thermal Expansion

Kl2.41 @ XA kM

(2) WRIKAT TP AT TLH FMEF ) [Structural] | [Linear] | [Elastic] | [lsotropic] =%,
R R I P E A 25 ) R 2R k], e Xt [lsotropic] 2,

(3) B 2.42 Fr 1 [ Linear Isotropic Properties for Material Number 1] X%
HE, 7£ LEXT SCAHEF A [200E6), R R bR #irE R B4 200E6; 1£ [PRXY]
CARER A [0.3), RAEMEHORA L E S 0.3, AR5 Hd [OKY F4A .



R AT RTRY

(4) FRIB| 2 SOPPRHAFPEXT AL, el XU DG AT EI AT
X ARZMERRHRF PR IR E S, 75 BT M MPRPRFIERR, A5 045 LU (19 517 PR
AN

4.

2.3.4 ERHIT

— HE SCT B ROFRCE L TRRRE, T Bl CHRIT T .

AT DL I ff o R BT e TG, I S0 N TR ORI R AU R R TR
HIPRE o T s AN HRE T BTG J5 e i, 452 B0 Beam3 RPN AL (I,
D), ZHEPLIT Soliddb FHE 8 AN AL CGRE—AMI 1 J. Ko L7, X My Ny OL P

RGN, EAA ORI B MR A . TS E BUE YRR oo R YRR
BB R oon M br R OB VIR B R OE IE# . H P A BB S Main
Menu>Preprocessor >Modeling>Create>Elements>Elem Attributes 3z FoJc 3 B X Le 54}

A E T MR eI SR EORIRLE PRI, R ER AKX S — (1 VA
gt XA sos, wmAT e, 594 Main Menu>Preprocessor >Modeling>
Create>Elements>Elem Attributes 3z HLI, g H 40 &l 2.43 B 6 1 AE

I Element Attributes | x|
Define attributes for elements
[TYPE] Element type number lm
I\Linear Isotropic Properties fi x| [M&T] Material rumber I

[REAL] Real constant set number 1 -

Linear Isotropic Material Properties for Material Number 1
[ESYS] Elerent coordinate sys o -

T1 [SECHUM] Section nurmber W

Termperatures [TSHAP] Target element shape Straight line -

EX 200E€]

PRXY 0.3

Add Termperature | Delete Temperaiurel Graph |

oK | Cancel | Help |
oK | Cancel | Help |
L S N N i e L iy =
K2.42 BB LSRRI E M K243 i35 OO T PR B

MK 2.43 HATLLE HY, ANSYS C2RBRUA AR I H Tl T T & TR ICE . #%h 3k
MR ZE R IomAT T, BRI F
(1) Hi; Main Menu>Preprocessor>Modeling>Create>Elements>Auto Numbered>Thru
Nodes Sz 5., 5 H B E SR U 1EHE
(2) FBARTERLIE & O AR OOESE T A 1y 20 6 RIS, SRSt [Apply Y $2H R A=
THIC 1 O BRI B B RS 0 30 4 F1 7, RJn i [OK]Y %4, WIE
PERCRIC 20 WE 2.44 s
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K2.44  ERET 5w LHRIT

(3) i Main Menu>Preprocessor>Modeling>Copy>Elements>Auto Numbered > .,
S B TR AR O R HE o

(4) FBUARERLIE T DR fe o 1, S5l COKY 424, #a59thwnlel 2.45 pr
IR RS AE o

I Copy Elements (Automatically-Numb x|
[EGEN] Copy Elements (automatically Nurmbered)

ITIME Total number of copies -

- including original
MINC  Mode number increment

MINC  Material no, increment
TINC  Elem type no. increment
RINC Real constant no. incr
SINC  Section ID na. incr
CINC  Elem coord sys no. incr
DX {opt) X-offset in active

DY  (opt) Y-offset in active

TIHTE

DZ  (opt) Z-offset in active

oK | Apply | Cancel | Help |

Kl2.45 S ITITIGHE

(5) PRFFERINMSEAR, i [OK] #%4l, WIAERIT 1 FIspoT 2 s 17—
AT 3, B HA I 1 RS R,

KNP RO @Esse e, HRERAHBRE 2.34 FE SR TRy, WEEE
Hotdwts, P 8l [Utlity Menud | [PlotCtris] | [Numbering... Y 3¢5, 3 dnl&
2.46 PR fIXHEHE . 7 [Elem/Attrib membering] F$7%1% rhik £ [ Element numbers ) &35,
It [Replot upon OK/Apply]l Rk [Replot], #ii [OK]Y %4 EIH] .



R AT RTRY

I\ Plot Numbering Controls x|
[/PRUM] Plot Nurbering Controls

KP  Keypoint numbers [~ off
LINE Line nurmbers " Off
AREA Area numbers [~ Off
YOLU Walurme numbers [~ Off
MWODE Mode numbers ¥ on

Elem f Attrib numbering Mo numbering j

Mo numbering
Element numbers
Material numbers
Elerment type nurm hd

[Mu] Mumbering shown with Colors & numbers -
[/REFLOT] Replot upon OK/Apply? Replat -

Ok | Apply | Cancel | Help |

TABM Tahle Names

SWaL Mumeric contour values

K246 BIRFIUH S

FT RUHRAERL, ANSYS it T oCipI R B . BIE Bon R, AN
(1) GUI #AE K% 174

o HIFRAFHIC: Utility Menu>List>Elements>Attributes Only

o EIJFE R#It: Utility Menu>Plot>Elements

o JHER#¥IC: Main Menu>Preprocessor>Modeling>Delete>Elements

T34k, ANSYS SEHR It —SORR BRI A R TT I T, WG AE O oe . T L 5 AR
T, HTAEH, KAARIRA.
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FZE EMEEIEIL

fE E—E B O/ T AR R, HiZriEx 2R Maity, AVH S B2
Sy e o A TRIEVA I N SR T LUARORRE e gl TAR . F1— i CAD B AF—F¥,
ANSYS HSER R T mi 2y AR S o2 ANSYS SRR DhREAN UL
LTV CAD R R T, EA M E 584 vl LIRS AT ARG 2 ey

AT NSRRI R SEA RS U, PEARTEA T TR ] ANSYS RS AL D REEE A )
AR LTRER . A BRI A BT N ATRIE S g E o As LR
iR e Y S Ak VAR o i 1 7 1T ol N S A E B R

3.1 LRREITA

AR i 2oy TR SRR, BRI AL 2. HANALE ANSYS H
EH RN IT. BRI KA 3 2 A ) B A TR B

AR LT 2 Jm AT UL R P e WA, BIRE— 2 BUEL 7 B LA F. o0 R
FICI RN R 2 Ko 38 T R ICE HBORT KN 2 )5, ANSYS R FreRIVEE B 2 A4 kA%
B A B A RGN S8 AT FROTH.

T AT R SRR R A A IR TT A 1 S B

1. AJ&e L@t

A RICHA T R AE ANSYS B SRR S AL (Keypoint), B e SEARRRY rp f
REHIEITC. H R B SEARBI R, e Sw SOCHE A, PR X L8 O 1 OBl i e
SRR RIETT (2 MEff), XFF b 212, R, BBk, mRgBEm%. W
3.1 7R,

2. ATR® TR

A 1 B 2O B ANSYS e I I AR 2k Tl ARSE LA A4 (1 Ay i
B, A HAESE L AMAI, ANSYS 2 BBl AT g AR ARG oo, Xk —
THERHNEL R B TOIT AR 7 i At B TR T A, i 3.2 B

%, T DURYE B SRR 2N I 5 4G 5 BRI B A TR R ik,
BERRE, HIRR BRSO AEE S AR R e SO, i B TR @A AR A1 A
XH o



SR SRR AT

R R

Stk B 5

BI31 (IR Fa BI3.2 [T R
3. fERAREH

AGEFATIB S SR AR RES T L ANSYS [R5 1A TR FLAR AR i, X347 28 J LA IE R 2%
s dd, 7l LURS Bl a K ) A R e SR A R S8 A

FIP AT DS SR AT S AR i A 7R85, L B g B e AR i 2R T 4K
A /RIS T B ) BB B TR R A R BT R K 3.3 RV Al RIE 5 R
(REEEINE Y INCIR L

4. FHhHe G| FARARA

AR B AAEAR AR T A BL, T AT AR ANSY'S A2 3 RS i 2 i R
SELe ML, AETAERALE LSO LT, RIRR IS BTl LA, IR L
AR A BT A A T . 18] 3.4 s T AL B KT

)
NAALA
KI3.3 A ZKIs H AL K K34 S

3.2 BRI LER

FR A A it St e ST B AR B O I s 2 s v B T O ARAR, RIBEESE AT, 1 i A
Rk, RJE RERAS K, e d AL A A

3.2.1 i SUOCH

KRBT KX AN UT R, EASG AR RN SSRBRE I,
RN B IO B, RHE R BIDG R R A AR, 5 R R T LR £ A
AR AR o B s IR N A% SEAR B (O 5 ZEIMBEE , (HAT I s ar 28l Bl AR B L
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A2 AT, BRI 7E ANSYS g SOCHE RUTIEIR 2, N IS &5 brig B4l —
w5
1. AEEBHAAFTFE F LKL
H.it; Main Menu> Preprocessor> Modeling> Create> Keypoints> In Active CS 2 H., 5Lt

UKl 3.5 Frzn ) [Create Keypoints in Active Coordinate System] X iEHE. LAY Biis As s &
NSRS S ARR, 0. (2,0,00, i [OKY #&4H, W) 15 I8 5 bl gl o

2. EIAETE PR ELES

H.it; Main Menu> Preprocessor> Modeling> Create> Keypoints> On Working Plane 3z #.,
b & 3.6 Fr7n i) [Create KPs on WP Y XS ifHE. BLIN v B EAE L & 1 by, Bw) e
SR R an SRARAERf o 7 OCHE ri A &, AT LAAEE 3.6 From BIRHEHE e £ [wP
Coordinates), 4R J& 7 SCAHE Fp i A S s 7E TAE i ERARARRIAT, Q1 (0,5), #RJm i

[OK] #&il, W) 2 5ok gt .

Create KPs on!

(" Global Cartesi an
M Create Keypoints in Active Coordinate System |
[K] Create Keypoints in Active Coordinate System 0,9
NPT Keypoint number - --d
¥,Y,Z Location in active CS Ig In ID Apply

Cancel
Ok | Apply | Cancel | Help |
Help
K35  FEVGah AR AR e SOORHE A KI3.6 £ ARV b SOCHE M

3. Ak b wln B SUKAEE

(1) ML ECZE T WA CHE R, P OB RO R R T 2. H AT BLE 2
TEAANG DAL T S L1,2. KTdae I GUI 4k, Ffe T —/ N irgin4d
(2) H.i5 Main Menu> Preprocessor> Modeling> Create> Keypoints> On Line ¢ ., 31
KA BONAERE . ] BUbRAERL I B 1 Bl i o WA AR i) 2, AR5 Bl [OKY #424H. $#%
FHp WA 3.7 Pros I uGHE, MERTAELE PAT— sl Bbs, RUATZE Bl A B A il — Ak
BT XA SIS R 3.
A, JEFRAE SR A A4

B LA ERAE, il Main Menu> Preprocessor> Modeling> Create> Keypoints> Fill
between KPs 3¢, 3 th EITEARHONEHE, PR L BB AR R BEOCHE R 170 3, 4R
Ja it FOKY #4M, e 3.8 iz [Create KP by Filling between KPs [} i HE o



s

SR SEARBIRL T

Create KP onL
R M\ Create KP by Filling between KPs x|
o - [KFILL] Create Keypoints hyIFllhng Between 2 Keypoints
et = A MNPLNPZ Fill between keypoints 1 ki
1 MNFILL Mo of keypoints to fill 2
0.2z
0.z9 MNSTRT Starting keypoint nurmber 100
MNINC  Inc. between filled keyps 10
Apply
SPACE Spacing ratio 1
Reset Cancel
oK | Apply | Cancel | Help
Help
N Py N ) d N
K3.7  fEZ boe ORHERT K3.8  SHFE KA

7t [Create KP by Filling between KPs1 %J1FHEH, [No of keypoints to fill ] SCAHE - i
A [2), RRFEHA N4 S %&: [Starting keypoint number] SCEFHES 4 A [100), #7=
B 7 A R AEY% 5 [inc. between filled keyps] SCAMEF# A [10), FonEiH %
Gl g (3, [Spacing ratio] WA 1, Fon oSk AIAIFGIIEL R, NoA 0~1 Z )i —
AN, il LOKY 424, RIFE SR A 1 M 3 Z A8 1 >S4 /5 100 A1 110,

5. 2 8 S F IR o R — A AL

RERS = R SRR AR OB A, SR =S C OB ATE R — 45 b, A0
S AP 3.9 Fron (K ihAE . Dyt wl FH% LB R I IR R R AR R I S B
NIRRT 4, BERERMA G DAL N4 Ki.

IWEror x|

0 Can not find center. Command ignored.

KI3.9 = RiFLAI AT LR

H.it; Main Menu> Preprocessor> Modeling> Create> Keypoints> KP at Center>3 keypoints
S, AR SR EBAR DO TRAE , FH BURRAE BB AL T TP AR UG R 558 A 44 100 AT 110, 4R
Jri Hiiti COKY FAILAfIA o X IPREAE SR ST 4. 100 A1 110 e [ oAb A F i (K S Bk 55
5. dieJr AL SCBE AT AT 3.10 P

ERE: RERMEAES FREFRTRA.

110
100
.4 .1

K3.10 B L E X
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ANSYS ICHR {7 LE e A e OCHE R T, BE AT H B4R 1R AE:
o (ECA WA IHE M 2 m)E RS EE £ Main Menu>Preprocessor>Modeling>Create>
Keypoints>KP between KPs,

o ECAH T b XS Main Menu>Preprocessor>Modeling>Create>Keypoints>
On Node.

3.2.2 IEEE. EH AR ICEE S
1. kAFARAEE

#udi [Utility Menud | [Select] | [Entities] S5, i 3.11 Az i) S 358 6 i
HE. ZEEFEN % T3l £ HEh k£ [ Keypoints), {EEFE 70K 4R AMEF £+ [ By
Num/Pick), 7Eik#eEt/EMEesE [From full], #di LOKY #%4, i EIRAABUMHE,
FH bR B T 0 4 BB e R 1) OB B ]
AT SRR RN T HE L8 T D RE
o IEFMZWTLIAET A (Nodes) « .yt (Elements) « & (Volumes) . Jfii (Areas) .
2k (Lines) FICHE & (Keypoints) o HiPd 3.12 iz«
o HEFATEA: [ByNum/Pick] GlE%i 5 ArfAH0) « [Attached to] (3%
KT AERD « [By Location] (JZA2ELEHD) F [By Attributes] (3% & 4 i3k
ATIERD 4. ikl 3.13 Pk

I\ select Entitiesed

IKEypuinls - jﬁ%xﬂ-%
by Numyice. 12 TS TSy
“ From Full
(" p:
Reselect I\ Select Ent x|
 Also Select - '
® el T MYselect Entitisskd| [Keypoints =]
Sele All Invert Keypoints vl By Num{Pick vl
Sele Nunel Sele Belo Nodes By NumfPick |
—_—— Elements
0K | Apply | —Xulumes gyknczﬁnn
fAreas v Attributes
il MI Lines Exterior
Cancel| Help | i} By Hard Points
301 iR i 312 MAERS 313 MR

o EPEEEAMEMIIAA: [From Fulll COANSEFIERD . [Reselect] (76477
PR UGEO « [Also Select] GEEIUN i n ) 24 i #4EHh) Al LUnselect]
rk = PTE S LY N FilipriEs = S E 1 DR

2. TAH XML
Py o 5, DUG P IT A B E AR A 06 2 B A B AR AT B4, s [ Utility

Menu] | [List] | [Keypoints] | [ Coordinates only) 3Z8, #4515 B orik £e4E b i S Sl
B CRAFARAME D, W 3.14 Jior.



S EE SRR ST

JA\KLIST Command x|
Eile
LIST ALL SELECTED KEYPOINTS.  DSYS-
NO. X.¥.Z LOCATION THXY . THYZ. THZX ANGLES
1 2.ve08e8 ©. 800808 ©.6ee0e8 ©.0000 0.9098 ©.0060
2 ©.980880 5. 800808 ©.6ee0e8 ©.0000 0.9098  ©.0060
5 8.2296835 1.297130 ©.6e80e8 ©.0008 ©.0088  ©.0869
118 1.878843 2.384892 a.888888 B.86888 8.8888 a.8888 _I

K3.14 BIRES KB

B BN B A, #idi [Utility Menu] | [Plot] | [Keypoints] | [ Keypoints] S FLifl
Al . BN ICHE M gn S, i [Utility Menu] | [PlotCtrls] | [Numbering] 3z 8., % I-—
TSR OEEOCHE S G S TR ], sRE R A A2 /IPNUM,KP,1.

3. MR KA E

*if; Main Menu>Preprocessor>Modeling>Delete>Keypoints ¢ 5., #4344 3.15 Fros
A DO TEAE . 1B H83E 4 BT 20, RPRAE T AR T ade 3 A5 I s 1 QB AL BT

Delete Keypoi

{+ psiol Fali

224
o) Single " Box

— A s

" Polygon i Circle Tlil H’XﬁIk
T~ Lo
Count = 0
Maximum =
Minimuam = 1
FeyP Ho. =

(¢ List of Items

' Min, Max, Inc

0K Apply

Deset Cancel

it
i

Pick All Help

KI3.15  FHURHINER (K B

JUR R BT Ui [Single] RREANER:; [Box) KRHEIXIMELL; [Polyon] &
INZ NI, [Circle] FrBEEHELE .

3.2.3 TN

B A B AR TR N KT fE ANSYS i, 2ot — AN, AMUA K,
AT . EATLOEEE, WA LRI . @SRRI, o maiiAraa s, hat
RIEBN G AR R SR BL, i E 2. dhgk. [ BN, hnr i th sy iR
BRI A RIS S AR R ST K, EAMARR RN HEk, AR R 2 k.

7 ANSYS H5E LR INTIEIR Z . RIS &5 Bt /e 4 — 221 Rl
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1. EABE M RAEE AR ALK R
(1) 4% E—/ NP OB U XTIk, SEAE ARV N g SRR SR8 A 1 A0 2,

(2) i Main Menu> Preprocessor> Modeling> Create> Lines> Lines> In Active Coord
S, R I DA BOMARAE, AR5 H SRR IRAE DAL B R IE FEoc B 1 A0 2 B AR —
4k L1

DA A R AEBRIN 42 )R 5 R 2R ABBR 28 T S8 IR, 1 T e AR AR AR 28 T EAT [ B P 45
,ﬁ;:

(1) #H.if5 [Utility Menu]d | [WorkPlane] | [ Change Active CS to] | [ Global Cylindrical ]
SCHL, DU HTE S ARAR R AR R

(2) i Main Menu> Preprocessor> Modeling> Create> Lines> Lines> In Active Coord
S, SN BONTRAE, AR5 T SR M IAE ETE A T i $E 008 10 1 F0 2, BB AR
BT 4Rk L2, wilE 3.16 Fias.

Lz

g =
KI3.16 P ICHE RiE XLk

ANSYS 7ERMAEFRZR X T “HE” HIE SUEAFP, e RREMMBIRRT, B
T ERIEE AT ), dX/dL, dY/dL Al dZ/dL = AN ER AR EREARRR R, ]
FEEREF dR/AL. d6 /dL Ml dZ/dL, IXHF ANSYS HiA: 4B e gk sk (anlE 3.16),
XN EFEARRR R TR “HE

ANSYS 42ttt T — MR ELIEH 2 1) TT !

GUI: Main Menu> Preprocessor> Create> Lines> Lines> Straight Line
BB RF B RGESD LATFR BT LATFR, SRR RIREE R KA ALK, 4T § LRIE,

2. B PA KA B — N F 1R RIRER

Hif; Main Menu> Preprocessor> Modeling> Create> Lines> Arcs> By End KPs & Rad 3¢
B, B B BARBONTEAE, ] BUARAE BB AL S TP PR B oA 1 o, PR PR B 3R W
B STAELEWS — A= p, BRoh COK LA, Bt 2t an &l 3.17 o i 1 AE . 71 [ Radius

of the arc] SCAMEFHI NI K142, ok [OK]Y #Z4EHRE],
K] 3.18 & A inE K.



s

SR SEARBIRL T

I\ Arc by End KPs & Radius . x|
[LARC] Define Arc by End Keypoints and Radius
RAD  Radius of the arc

P1,P2 Keypoints at start + end 1

PC KPR on center-of-curvature AT
- side and plane of arc -
F

QK | Apply | Cancel | Help | .

T
|
5

KI3.17 Tt fig o v s AP AR Vg K3.18  GIELK AR
3. A AR

(1) . Main Menu> Preprocessor> Modeling> Create> Lines> Arcs> By Cent & Radius
S, SR RSO TERE, SR e B R B vk 8 SC B s DI (5, AR
JERL B AT R £ — mUE B IR AR R AR 1, AR5 By LOK] #441, Keofihianfl 3.19
Fr 7R R0 5 AE o

(2) #K 3.19 flion, £E [Arc length in degrees] SCASHE FRr ARSI E % [180), %
;75 [Number of lines in arc] SCAKE A [2), KK B P BEIZL, 53]
G5 SRIEHRE [LOK] #ail, 133 3.20 Fron i)l .

I\ Arc by Center & Radius
[CIRCLE] Define Arc by Center and Radius

ARC  Arc length in degrees

“ b

Ll
MSEG  Murnber of lines in arc
Ok | Apply | Cancel | Help | [
KI3.19 ARkl IRLk F13.20 i [0 B AR AR e 2

BLEA: SRR A MG HIRE A B 69—, REFCKRAME, SEMIENLITFZARLK, WA TFE
M XBER TR AT L.

4. JE AR A B A

R P O TSRS RIZ, W 3t AT 3 A A E W T
(1) ' Main Menu> Preprocessor> Modeling> Create> Lines> Line Fillet 5., 5ifiHi €]
TEAR O IEHE,  FH BUPRAE BTG P B P SRS I 4, AR el [OK] 424, HaE
Al 3.21 P fG TEAE .
(2) ¥4 3.21 i, 1t [Fillet radius] SCAHE 4 A [0.5), FRiNEBC 4% 71 [Number
to assign-1 SCAHEH A [10), RSB OAL A OB S ' 285 i [OK] f%
Hl. F2)IMZan ] 3.22 Fiis.

[\Line Fillet i x|

[LFILLT] Create Fillet Line

3

MLLML2 Intersecting lines 1 2 L35
R&D  Fillet radius 5

PCENT  Mumber to assign - a 1 LZ >

1 Lz
- to generated keypoint at fillet center
Ql Apply Cancel | Help I
L % 2 I x 2

]
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K3.21 REEMINEN T K322 PRZ IRl A5
B PATIRIRE ARSI — AN LR RS, THRTAE ALK,
ANSYS B {IE T — e A g gk () gk, e vl 1 © 4 3 Ak
o I —FRANLH A ERE L GUI: Main Menu>Preprocessor>Modeling>Create>
Lines>Splines>Segmented Spline
o R4 EMIEMLZ: GUI: Main Menu>Preprocessor>Modeling>Create>
Lines>Lines>At angle to line

3.2.4 IEFE. AEFIMIRE:

1. LK

LR R, Hiili [Utility Menu] | [Select] | [Entities] Sicff, 5t S fALE +%
XPIEHE Canfl 3.11 ), FEIEFEN G Mg RHEE#E [Lines] &Il m,

2. TAHK

YIRAEFH LN EAE: s [Utility Menu]) | [List] | [Lines] 5, 34l 3.23 fior
PIXIEHE. EFE [Attribute format] M%), K5 i [OK] FZHLRITAT,

FVLLIST Listing Format x|
[LLIST] Select output format

Output will be listed in:

oK | Apply | ccccc \| Help |

K3.23 HEFEFIEM L

KK R 2 i94dE . B dail [Utility Menu) | [Plot) | [Lines) 388, RIFKrikete
HIRERITE MG TR St . 2R 8 M 4gi's, i [Utility Menu]d | [PlotCtris] |
[Numbering] 32 5., % bh—F AW 7 A CHE S g 5 T PRI AT, Bk B A 2
/PNUM,LINE,1.

3. MR,

. Main Menu>Preprocessor>Modeling>Delete>Lines Only Sz 5., #iH Wl 3.24 FroRIr)
KIEAR BON IR HE . RS @& RO 20, AR5 H BUPRAE BB L & b PRI Bk i e, Pl
[OKTY #AHENAT . Hrf [Loop) FAHU5 547 A3 P g AR 1) 7 Aok Fe 2k .



S EE SRR ST

Delete Lines

% pick ™ Tnpick

[a Single ~ Box

 Polygon (" rcircle

Count

Maximum

HMinimuam

Line Ho.

& List of Itens

o Min, Max, Inc

|

0K Apply

Reset Cancel

il
Flil

Pick All Help

K3.24 o HUEEINER £k

EE: WEEMBRAAEMRGER XL, EMREAMAFEK LG XELE, TEE Man
Menu>Preprocessor>Modeling>Delete>Line and Below ¥ % .

3.2.5 NI

SEARPRI G NI, TR AR T . T N ATl SRR N B A Rk T, R
FRAN R H LT o AR AT B A AR T P AR TR, QB T N R, T A2 S R
R KA Ry VU TR AR s o T BRI TR — RO R« 75 ANSY'S Hhe ST 1 5 v2:
RZ, Fiig:& KPRt E N g —2e s ik

1. @i kA B A RE

(1) Ja3h ANSYS, H.ii Main Menu>Preprocessor>Modeling>Create>Keypoints>On
Working Plane %5, Bifi = AE AL & b ow S5 AN Gk s, Wil 3.25 Z2fR.

(2) ik Main Menu> Preprocessor> Modeling> Create> Areas> Arbitrary> Through KPs
S, i EOEFIOMIEHE, USRI & i g 2 i (1) G BE A, Fidy [OK]Y #4l
BIAT. Qi 3.25 47 fire

1 1

K13.25 AR Ak
EF CAKRAES B REAT, RAEE S VIIR AT AT R BT AH N, EARE ik & S AR AR F R R
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2. @I RLRE S —AE

H.it; Main Menu> Preprocessor> Modeling> Create> Areas> Arbitrary> By Lines & 5., 5l
BB O EAE, 78 BB A ik O 2ee AFmia 5, i [TOKY $=4RIwT,

3. B—RIHBEM—F (RILE) KAEAB

ik 3.26 N, L1~L5 7 FEAR CAE NN, L6 sehifiigss, HE/Eu T
(1) ZHPeH “\ch03\ex1\” F -2 TAEH =, Jash ANSYS, i T HA~ I

0 B P it “extab.

(2) . Main Menu> Preprocessor> Modeling> Operate> Extrude> Along Lines 3 .,
P EITEAR IO G AE,  JeR UG FE L1~ L3 VRN 0 5, ARG FREFE L6 A A hrfi
12, RJE R [OK]Y 48R .

(3) k.5 Main Menu> Preprocessor> Modeling> Operate> Extrude> Along Lines 3%
R BB HOMAEAE, RIGESE LA~ L5 AR AR h ARt 5, AR5 PR $E L6 1 hhrfiik
e, il COKY el s A i an & 3.27 Frs.

13.26 AL BT L K AT K3.27  Zhr i AL AT

ER BATEARAEN, b RAE A SRS TRATAR, M P Tk Y — i jafbat £ A ASM.
4. FEtATE A
PLK 3.27 = sl riii ], 45 AE T
(1) #1555 Main Menu> Preprocessor> Modeling> Create> Areas>Area Fillet 52 #., 3 H €]
TEAR UG IEAE, Ve AR B M P AN, AR5 5ty LOKY #%4H, it 3.28 o int i
HE o
(2) 7t [Fillet radius] SCAHES 4 SN :4% [0.5), Hidi [OK]Y &8N, LR
W 3.29 fizR.



SR SRR AT

I\ Area Fillet x|
[AFILLT] Create Fillet Area
Ma1,Ma2 Intersecting areas |1 |2
RAD  Fillet radius 0.5
CK | Apply | Cancel | Help |
K13.28  f AT F LA KI3.29 W AHACHIEAT 8 f

ANSYS b4 it 7 — S A i i V5, B R 2R R A

o GRMIERL— 44 N

GUI: Main Menu>Preprocessor>Modeling>Operate>Extrude>Lines>About Axis

o TR RSE B I

GUI: Main Menu>Preprocessor>Modeling>Create>Areas>Arbitrary>By Skinning
3.2.6 JEFE. AEAMER I

1. #&#FH

FEFEICHE 240l ik [Utility Menu] | [Select] | [Entities] 25, 5 sEARIE S
XPTEHE (ANl 3.1 o), (EIEFEN B R RdRHEPE+E [Areas] LEIiRI 7]

2. Am

IR HMAERE: $di [Utility Menud | [List] | [Areas) S8 R1w] .,

K TE on I 34 B By [Utility Menu] | [Plot] | [Areas) Sgif, Bl nlikRsE
TR BT TP s e R R OCHE g5, el [Utility Menul | [PlotCtrls] |

[Numbering] 5 5., % b A 2R IK AU HE Rl i G 5 T T RIWT, sE A Ay 2
IPNUM,AREA 1.

3. Mitrd

Fil; Main Menu>Preprocessor>Modeling>Delete>Areas Only 3., 3 K AR EUHE
ME. IEPEGIEMFEIOT, AR5 H BARTE R E s B MBR 11, Fiehi [OK]Y 4RI
Al

EE: WEEMBREOAMKRE R LHRR LML, ZMREAMEL£E LQKAB T, THEE Main

Menu>Preprocessor>Modeling>Delete>Area and Below ¥ ¥ .

3.2.7 EMAK

N I BTG, d ) AT SO SRR B AL AT e HERBE AL AN, B U
TERENTAR, )\ OO AT U B a0 i e T, JCprm g 2k, A3 4. Ll
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AN, 2l Y B g AR . r] lstda e S, Bl BAE. K5k, BR
RAET B . {E ANSYS g SUARITIEIR S, R4 & SEbrig il — 285 U
1. dBad k4 T UK
H.i; Main Menu> Preprocessor> Modeling> Create> Volumes> Arbitrary> Through KPs =&
B, S B SRIOMAT AR, MK UGEFEOCHE AL, U TR S e BB AT A e
PO REMI NS TRE LIRS, ANEER T, &R AHAA Z@ARR 7 E). B 3.30 Fiw, sFF
EEART AR V,1,2,3,4,5,6,78 3 V8,7,3,4,56,2,1.

s e

1z
| T

Pz F3 P2 3

[&13.30  FHOCHESAE ik

2. @it R SUR

#itli Main Menu> Preprocessor> Modeling> Create> Volumes> Arbitrary> By Areas 3% i,
S BRSO UG HE, MU BETRT, TS PRI TR B A AR 1) 320 5 1
W 2V EZMAGAE S EER—AMME, B%RFTTURIETRA N, RZ2 408 48 B R 697k Bp
T.

3. Hrd i RIS A AR

Fif: Main Menu> Preprocessor> Operate> Extrude> Along Lines = 5., 3 H B A BU S

HE, SRJGEPREPR T, Bidi COK]Y #24l, fkPehiss, i [OKY fZHlamiARI A .
WK 3.31 fis.

K3.31  Hadu ok ali Ak



SR SRR AT

3.2.8 IEFE. BF AL
1. #®PFAR

kPR 2L, #adi [Utility Menu] | [Select) | [Entities] 25, 3 SRk $
XPEHE CAnP 3.11 FioRs), FEIEPRN S T H g RHEFER: [Volumes] JEIRI W]

2. TAMK

FIREFRREME: Bl [Utility Menu) | [List] | [Volumes] SZEaEIT],

K Bon R i3 Bl fasd; [Utility Menud | [Plot] | [Volumes] 38, BIAIKsik+%
L ERTEE P ERIRRE A5, Hd [Utility Menu] | [PlotCtrls] |
[Numbering] 5., % b— A H0 7 iESEOCHE SR 4 5 4T P RIA],  BREFEH A iy 4
/PNUM,VOLU,1.

3. MK

#tl; Main Menu>Preprocessor>Modeling>Delete>Volumes Only 3% ., i 1 B A B %
HEo EEEA IR0, ARG H BUARTE AL s S22 MR A, i [OK]Y H&Hip
Al

EE FERMRREMGRG KR LT, KARpLs, BMRAEW A LR EAKAB T, TEE Main
Menu>Preprocessor>Modeling>Delete>Volume and Below %% .

3.3 BME TR

F ) AR A . RIS ANSYS AR AR IR 3 F SE R RE R CANSY'S i i
WO, WHTBIE B NTRRERASE,  F A AR SRR . DRl I ek 2540
SER BTG, A X g B TTET, ANSY'S 2 A Bl AR I BRI G, ARG
Rho HTR N B AR AT T 2

o ENIMEIAX G WK, HEMIEZLE, Wi 3.32 s

o ENARIRIRN G QISKIIA. BIAE. AL BR HEARIAASE, W 3.33 Pin.

KIitk T Bkt

K13.32 T SR AR 5 K3.33 ARG 5
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3.3.1 NSRS R A% %
1. EIMFEEERELEEAR—ANKFTHE

Hiif; Main Menu> Preprocessor> Modeling> Create> Areas> Rectangle> By Dimensions ¢
B, B 3.34 Bias IRHEHE . 78 [X-coordinates] SCASHE H 43 534 AN ZE N A AL A
R X ARFR; 78 [Y-coordinates] SCASHE 73 i A e T A AT B i Y Abby, il
[OK] 45 #ftARI ] .

2. BRI IER A LD EERIES G

i Main Menu>Preprocessor>Modeling>Create>Areas>Rectangle>By 2 Corners i L., it
i 3.35 B IRHEHE. 26 WP XT H1 [WP Y'Y SUAHE s N 55 A A1) XA BR A
Y bR CTAEPITR)s 76 [Width] SCARRER S ASETE R 58, 76 [Height] SCAHE i A4
TeE, ARG COKY $8/iny o ] DL 27 B AL & FH bR L2 R TR If

I
* Pick © Unpick
WP &
v
Global ¥ =
v -
z -
WP & 0
WP ¥ 100
I\ Create Rectangle by Dimensions E x| Width 100
[RECTNG] Create Rectangle by Dimensians .
%1,%2 W-coordinates lu—lsu— ot 0
YL,¥2 Y-coordinates lu— B 0K Apply
o | | e e —e ) e
Help
F334 AE SR IR B335 HH S ALK i SR

3. @it BRI @

. Main Menu> Preprocessor> Modeling> Create> Areas> Rectangle> By Centr & Cornr
S, HAE S A s R AR S T 2R AL

3.3.2  FEATIR IR bR AG 6 5
1. ABRAIHTEHREARCHE (F) K@

#1117 Main Menu> Preprocessor> Modeling> Create> Circle> By Dimensions Sz ., 3 Hi1
3.35 Z£ i [ Circular Area by Dimensions ] X1 i54E, 7E [Outer radius] SCAHE g A\ 5
14M21E; 7E [Optional inner radius] SCAHEH I ALY NF2{E; 7E [Starting angle] SCA
e AL ML 76 [Ending angel] SCAHE o ANZ B E . i [OK]Y 1241, 1521
[ R & 3.36 47 FivR.



S EE SRR ST

M\ Circular Area by Dimensions x|

[PCIRC] Circular Area by Dimensions

RAD1  Outer radius =0

RADZ  Optional inner radius 25

THETAL Starting angle (degrees) i) ¥

THETA2 Ending angle (degrees) 225 LX
QK | Apply | Cancel | Help |

13.36 LAV 5 ok [0 s SR ER
2. EIMPFEAEELBEARE (3R) HhE

HitF; Main Menu> Preprocessor> Modeling> Create> Circle> Partial Annulus S 5., i H 4
3.37 R0 EHE, 76 [WP X1 F1 [WP Y 1 SCAHE 43 Bl A O X F1 Y Abbr; 78
[Rad-11 #1 [Rad-2] SCAHE 73 snllf A (1) A 42402 ; 76 [Theta-1] H1 [ Theta-2] ¢
AHER 2 AN A R 2k A . AR )E il [OK] %4,

W P ARG A [ 3K 0] # it Main Menu> Preprocessor> Modeling> Create> Circle>
Annulus 25, AR SZ0ME W] #LE; Main Menu> Preprocessor> Modeling> Create> Circle>
Solid Circle 5, HARAEMGIE R 73 BUFA KA

3. il kA R —ANE T XK

H.i; Main Menu> Preprocessor> Modeling> Create> Circle> By End Points ¢ ., 5 Hi 411
K] 3.38 Fion (Xt EAE . 76 [WP XEL] R [WP YEL] SCASHEH 43 il N\ i 201 X R Y
Aibrs AE [WP XE2] A1 [WP YE2] SCAKE 70 S50 Hi AN 53— 3 0 XA Y AR, I BAGX
P RS HAR B ME— 7 T, iy FOK] #HEp AT,

FlPart Annulart 1] :
g M Circ Area by I
WP % - & Pick  Unpick
¥ = WP ¥ =
Global ¥ = ¥ =
¥ = Global ¥ =
Z = m e
WP ¥ B A
vR ¥ i WP RE1L
Rad—1 25
WP YEL
Theta—1 a
WP REZ
Rad-2 ]
WP YEZ
Theta—2 225
oK Apply oK | Apply |
Reset Cancel Reset | Cancel |
Help Help |
KI3.37  7E AR 62 & o3 ' 3R F13.38 ik i mei A IR

3.3.3 @NLIEZIIBIM IR 5
1 IAEF@EeREAT SER—NEZ AT @
HLil; Main Menu> Preprocessor> Modeling> Create> Polygon> By Inscribed Rad Sz 5., i
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AN 3.39 ZE TR I EHE . 7F [Number of sides] SCASHE FR i N 210 105 £E [Minor
(circumscr) radius] SCAHE A A 2 10T WHEEIAI) AT . iy TOKY $&BPn], Ak 2
JEn &l 3.39 4w

IYPolygon by Inscribed Radius x|

[RPOLY] Create Polygon by Inscribed Radius
NSIDES Murnber of sides

|

MINRAD Winar {inscribed) radius lD|

oK Apply | Cancel | Help |

K3.39 DA AP St o ot A e 22 3 T

W AR 2 3008 1) AR B VA B 22 1 1 AT el Maink Menu>  Preprocessor>
Modeling> Create> Polygon> By Circumscr Rad 3., %210 1K Q) 2 v] #d
Main Menu> Preprocessor> Modeling> Create> Polygon> By Side Length ¢ ., H{ERLL
KA

2. EIEFEGEBLELER—NES AT E

#7l; Main Menu> Preprocessor> Modeling> Create> Polygon> Hexagon =% 5., 5 H 4115
3.40 PR iEHE . 75 [WP XY A1 [WPY 1 SCAKEH 73 il N 22 2T L ) X FY Ak
7t [Radius] SCAHE T ASMZIRI 42 76 [Thetad SCAMES A A7 i ffi. i [OK]
FALR AT A g — N LT (50,00 HIIEZNIATE
A2 A IE 2 AR (R VAR
e Hiili Main Menu> Preprocessor> Modeling> Create> Polygon> Octagon i F./f il 1F J\
W

e i Main Menu> Preprocessor> Modeling> Create> Polygon> Pentagon & #.2E i F
T

e i Main Menu> Preprocessor> Modeling> Create> Polygon> Septagon & #.2E i F
LiIE;

e i Main Menu> Preprocessor> Modeling> Create> Polygon> Square 3 F./f il F 7
B

e i Main Menu> Preprocessor> Modeling> Create> Polygon> Triangle > ¥./E il 1 =
ME.

EE: (1) 44K GUI BARERMEZTIETE L, FOdIEPFEHLFEMT;
(2) il eg@meymARL AR T 0, e Bm k2 LK.
3.3.4 KT IENTG
1. BiExf A b4 KR

HLif; Main Menu> Preprocessor> Modeling> Create> Volumes> Block> By Dimensions =i
e, s ke 3.41 FroRsxHEHE. #E [ X-coordinates]. ['Y-coordinates] 1 [Z-coordinates]



S EE SRR ST

SCARKE A3 SN AN A K XL Y R Z Adg, it TOKY 4 RTAT

* Pick " Unpick

x|

WP %

‘- ]
[BLOCK] Create Block by Dimensions

WP X 58 X1,%2 ¥-coordinates 0 5

up ¥ il q

adius oo ¥1,%¥2 Y-coordinates [i] 3

- ol 21,72 Z-coordinates 0 4

OK Apply oK | Apply | Cancel | Help |
Reset Cau 1

K3.40 fE TARP AR R BV IEATT B K3.41 b6 RUE K TS R

2. B JRE GRS A EFeE A K TR

H.it; Main Menu> Preprocessor> Modeling> Create> Volumes> Block> By 2 Corners & Z
S, AR N AR A AN AR A v, B [OK] 428 RITT

3. BILPF CEMA EA KKK

Hiif; Main Menu> Preprocessor> Modeling> Create> Volumes> Block> By Centr,Corner,Z

SCHAL,  FE SR R0 TEHE h s AR PO AR BRI 5 i, FLily LOKY %A RIW

3.3.5  FE ARG S
1. VATAEF@RE A RS A K E K

. Main Menu> Preprocessor> Modeling> Create> Volumes> Cylinder> By Dimensions
SEr, wa i 3.42 AT RS HE. 76 [Outer radius) SCACHE g A RIFEARIAME; 1
[ Optional inner radius] SCAHE iy N ALK A2 (AT, BRIACH 005 7E [Z-coordinates]
BN AT 5 TR Z A8b%: 76 [Starting angle] F1 [Ending angle] SCASHE o 43wl A
BRI AR B . SRS Bk [OKY 4 af ARl Ay

2. EIMTFEAEZTLAAERBAEA

i Main Menu> Preprocessor> Modeling> Create> Volumes> Cylinder> Hollow Cylinder
SR, B 3.43 BRI IERE. 7 EWP XT Fl DWP YT SCAHE s A [ #E J& Th HoL
) X ABBRFL Y Abbr AR )5 76 [Rad-11 Al [Rad-2 SCAHE - 43 5l N 5 A 4 41
#2; 7E [Depth] SCAMEF G A BRI H) e, )55t [OKY 424 Ry,
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I Hollow Cylinde |

& Pick < Unpick
WP ¥
¥
Glohal X =
¥ =

7 =

I Create Cylinder by Dimensions B x| v I
[CVLIND] Create Cylincer by Dimensions > @
RADL  Outer racius o Rad-1 .
RADZ  Optional inner radis 0 Rad_2 —
71,72 Z-coor dinates (] 50 Depth .
THETAL Starting angle (degrees) o
THETA2 Ending angle (degroes) Z70 o Apply
Resst Cancsl
o | spply | cancel | b | het
elp
P13.42  DATAEY I i st Ay I o A B IS A A K(3.43 1L LAETHIAT AL A B R AT

H gl LU Main Menu> Preprocessor> Modeling> Create> Volumes> Cylinder>
Partial Cylinder ¢ .4 gl [ 41 ; #.d Main Menu> Preprocessor> Modeling> Create>
Volumes> Cylinder> Solid Cylinder =% . AE Rl SO R AE

3. iditsn &k R AR

. Main Menu> Preprocessor> Modeling> Create> Volumes> Cylinder> By End Pts & Z
S, BRI O RAE, e R A i sl DAE SR BT AR, PR mokoE ORI
3.3.6 HNLEZRAITIRIAN G

1 ATARF@ ey REA B S A IERAE

Hif; Main Menu> Preprocessor> Modeling> Create> Volumes> Prism> By Circumscr Rad
SR, s N e 3.44 A B AHEHE . 7E [ Z-coordinates ] SCASHE H g A4 kT A4 T It A JES I
Z MEFr; 7E [Number of sides] SCAHE it Ng142%L; /& [Major (circumecr) radius] A
HE iy AR T AN B A . Bl LOK Y Fcki Al R T o

I Prism by Circumscribed Radius x|
[RPRISM] Create Prism by Circumscribed Radius
Z1,22 Z-coordinates &0

MAIRAD Major (circurnscr) radius

|b
NSIDES Mumber of sides |5
IED

0K Apply | Cancel | Heln |

K13.44  {E AR A E BT

F Paen] LA Main Menu> Preprocessor> Modeling> Create> Volumes> Prism> By
Inscribed Rad & fLd% P4 3 48 AR e AT fili Main Menu> Preprocessor> Modeling>
Create> Volumes> Prism> By Side Length 3¢ 84248 il K A B

2. EIAEPFEAERAL B L RS A

G AN (LEZ> TRl pIRFN U



S EE SRR ST

e i Main Menu> Preprocessor> Modeling> Create> Volumes> Prism> Hexagonal >
FAAE R IE N B AT s
e i Main Menu> Preprocessor> Modeling> Create> VVolumes> Prism> Octagonal “f 1%,
IE )\ Bkt s
e i Main Menu> Preprocessor> Modeling> Create> Volumes> Prism> Pentagonal £
JSCIE FLb A
e i Main Menu> Preprocessor> Modeling> Create> Volumes> Prism> Septagonal “-
JSE AR AT
e i Main Menu> Preprocessor> Modeling> Create> Volumes> Prism> Square “£ Ji 7.
KLY
e i Main Menu> Preprocessor> Modeling> Create> Volumes> Prism> Triangular £ 1%,
IE—=ketE.
3.3.7  EESTERAAREGH/ BRAK R AR 5
1. VATAEF @R EH T8 & IR
i Main Menu> Preprocessor> Modeling> Create> Volumes> Sphere> By Dimensions =i
B, B AN ] 3.45 25 BT R EKE . 78 L Outer radius 1 SCASHE Fh s A BR (1) 48218 ; 7 [ Optional

inner radius Y32 ASHE g A BRI 4241 ; 76K Starting angle 1SCASHE iy A 44 #4 12 ; 760 Ending
angel] SCAHEHHIANZ M B, Bl [OK] $#HRInT .

I Create Sphere by Dimensions ]
[SPHERE] Create Sphere by Dimensions
RAD1  Outer radius -0
RADZ  Optional inner radius 10
THETAL Starting angle (degrees) 45
THETA2 Ending angle (degrees) 270
Ok | Apply | Cancel | Help |

K13.45 LA ARF s i A O A R 1A
2. TP EAEEAE B ARSI
H.if; Main Menu> Preprocessor> Modeling> Create> Volumes> Sphere> Hollow Sphere >

B LR AK Bl Main Menu> Preprocessor> Modeling> Create> Volumes> Sphere> Solid
Sphere & HUAE Bl SIAABR A

3. VAR 1RG5 B A RIRIK

i Main Menu> Preprocessor> Modeling> Create> Volumes> Sphere> By End Points ¢
B, SR R A BONTEAE, RPN A i DA ORI LA K e A
3.3.8 RNLHEMREYRE & IR 5

Hif; Main Menu> Preprocessor> Modeling> Create> Volumes> Cone> By Dimensions >

B, g K] 3.46 s BT EHE . 76 [ Bottom radius ] SCASHE Fh g N T4 7 [Optional
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top radius ] SCASHE i A TR 42 (AT, ERIAH 005 78 [Z-coordinates] SCASHE 143 7l
NJRTRFITRIE) Z Aeb5; 7E [Starting angle] F1 [Ending angle] SCAHE F 43515 N 5 4 1
I M [OK]Y $Z4LAfA R .

I\ Create Cone by Dimensions : x|
[CONE] Create Cone by Dimensions
RBOT  Bottom radius

20
RTOP  COptional top radius o
71,72 Z-coordinates ID—IED—
THETAL Starting angle (degrees) I-QD—
a0

THETAZ Ending angle (degrees)

oK | Apply | Cancel | Help |

B13.46 UL T ARG b R A
3.3.9  FENTIMA B 0 A R UG N 5

Fif: Main Menu> Preprocessor> Modeling> Create> Volumes> Torus &5, #4114 3.47
LRI UEHE . /1 [Outer radius] STAHE i A [ 4 1140475 & [Optional inner radius]
SCASKE g N B R R P 4% 7EL Major radius of torus 1S ASHE gy A 5 541 3= 21 4% 761 Starting
angle] 1 [Ending angle] SCAHE /0l AR M BE . Hehi [OKY $=4H A BT .

I Create Torus by Dimensions x|
[TORUS] Create Torus by Dimensions

RAD1  Outer radius a0

RADZ  Optional inner radius 10

RADMAI Major radius of torus &0

THETAL Starting angle idegrees) -o0

THETA2 Ending angle (degrees) o

Ok | Apply | Cancel | Help |

K3.47 AR B PR
EE: ERBAER S RERR AR T TAE-F & 6Y.

34 E;J_,\\—kh—

AT RIS SRR A R SEA B BT IR WAL JF . JREF I ARIZ AL B . KRR
JUHRHEE R R SRR R GR A T AR T

T AT N AR AL, fE ANSYS ] DO LR T A R IE
So A TE K R T R R R B B e A RIS e RIE S, B T K
MR R IR e R PRI 52 o R AT RISSEABS T CA IR, Nz J e R
BEAT FRC R AT 281 5 S

3.4.1  Ai/RiBH R E
TEN B RIe E I BAE 28T, P A BE T A RIEF AR E . EX AR Ria



S EE SRR ST

WEHATE, Hidi Main Menu>Preprocessor>Modeling>Operate>Booleans>Settings 5, i
i 3.48 il [Boolean Operation Settings 1 X 5 4E o

I\ Boolean Operation Settings x|
[BOPTH] Boolean Operation Options
KEEFP Keep input entities? I~ Mo

Ny ARM If operation has no effect IGNB warning msg d

WERS Mumbering compatible with IRevisiDn 5.2 vl

[BTOL] Boolean Operation Tolerance

PTOL Paint coincidence toler Ile—DDS
Ok | Cancel | Help |

K348 Ai/RIEEINTE

BEE P«
e [KEEP): E”%%%Fﬁﬁgfﬁ
e [NWARN] : 275515 H

e [VERS]: ifi%ﬁﬁ‘ﬁdxi%f’ﬁﬁ@Imiﬁﬁ?ﬁ%’ﬁﬁﬁﬁz}?ﬁﬁﬁi
[PTOLY : Au/REAEI AV iR A

XA AN B O T AT RIS S, T e 2 SR R AR G, Wil 3.49 iR .
7£ P4 3.48 Fi7~ 11 [Boolean Operation Settings 1 X ifAEH, %+ [ Keep input entities] 4712 (1)

HE Czsly DYesD BT EONIRE R G K TC, BOH RS (oo INoD RIBCE Y AR
o

A2
A2
™ ., )
Al Al
ALFA2EA AL
A2

N —

ALFIA2 E ZhH Bk

Al

K13.49 A /KIE SN IR B IE T

=
=

E *&%ﬁ,ﬁww%%%EE%%ﬁEiﬁﬁﬁ A B AT, T ARAT BRI 5 R A& 64 B L AT A
RiBE, sbIRBATA RE BT 45 AR AR i

ANSYS Fi AR /RISHEA W T JUR: SEf. ef. woss. TEFmizs.
e, EIRRTEE (EE 1),
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3.4.2 Wisk

A St RN AR B T R SE RS 22 T A B B o IXASBrif o nl e Jstda
(B CATAR IR 4R, thn] REAR T IR M 4E S, B0 W 4 2 (M A8 5 nT BEfS 21K o2 — A
(LAY KB, WATRERE 4% (BULE) 2. ANSYS Tt f A8 1a 5 F BT Wl AR AL
ANPPIAIAT o AT IR B PR T3k

1. &54&A48R (WwH350)

GUI: Main Menu> Preprocessor> Modeling> Operate> Booleans> Intersect> Common>
Lines
/
L1 o
e 7’&
L2 o7
//
7 EHOPS e
~ -
RS / , /i\
\& / HiLkLs
/

&350 ZeLAAL
N PEREAASIRAE TS, PSS IRAE SR, DUR AR
(L ZHDEEHZ “\eh03\ex2\” HiyCA B TAEH, 3 ANSYS, Hdi THF B
10 B e 1 v e St ex2 b,
(2) .1 Main Menu> Preprocessor> Modeling> Operate> Booleans> Intersect> Common>
Lines S Hf, K5t 4t 3.51 Ze s i) ETE AR UM 1R AE, el 4 i) D3R U7 30, ARG HE
BIEAL T Pk g T A B S LR, il [OK Y ##lAfiiA » 2B S 45 Bt 3.51 4 R

ritersect Line
" pick ™ Megick
7 aingle B 3 1
T Polygen {7 Carels
T Lleap
[ (]
Marimm 5
Rinizum z -
Liva N
& Lim Trem
Mo, Mz, T “ —_)
| e 4 6
¥ 1 Halp

K351 ZRLAAAS



SR SEARBIRL T

2. ME5®@mAIR (4A3.52)

GUI: Main Menu> Preprocessor> Modeling> Operate> Booleans> Intersect> Common>

Areas
7|
AL P
[~ R i
| — | / /' \
L | I/
| /
| /
% 4 R
T
AL | |
< A2 | I
I ~ _|
L _ 4 =~
B T

K352 ifi 5 HiAHAS
3. RE54kAA (40E3.53)

GUI: Main Menu> Preprocessor> Modeling> Operate> Booleans> Intersect> Common>
Volumes
i B

V1

K353 R AL
4. Zh5®mAAR (4eHE3.54)

GUI: Main Menu> Preprocessor> Modeling> Operate> Booleans> Intersect> Line with Area
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\

——— e

—_— P
e BRI
o F
T TTTTTTTTs ittty
£
Al

LLFIALRE T[] — AN Y
K3.54 T riAHAS
5. @5 R (4E3.55)

GUI: Main Menu> Preprocessor> Modeling> Operate> Booleans> Intersect> Area with
\Volume

Al

V1

B
i}

3.55 " THIL AFHAS
6. &5 AAR (42/E3.56)

GUI: Main Menu> Preprocessor> Modeling> Operate> Booleans> Intersect> Line with
Volume

V1

| — - )’ |

2 B

il — T NG i

K13.56 25k

BB P PAAE B AR AR Rl — A& A e B AP 34T, B RAEHATEARLZ . @5 & A BRAR 5K ZH]
7 FAE X E .

3.4.3 hnis#&

INEF M SR BT S Is S SERHAR R S AEN, KR H MO IF oA, /£ ANSYS
R Py A L RERT = SR S T AT s 5, s AR R SO S Sk
IBREAE TR AL, AR (5, i AR O R HE , e T nie



S EE SRR ST

KT, #idi TOKY #4Rin],
1. @EAAmAE R—#F @ (4 E3.57)

GUI: Main Menu>Preprocessor>Modeling>Operate>Booleans>Add>Areas

O . O

A3

Al

— —

F3.57 [ -STHiA N
2. WARAA A R —/MK (40 E3.58)

GUI: Main Menu>Preprocessor>Modeling>Operate>Booleans>Add>Volumes

B o

! i V2

' : — -

i |

| |
W Ak
CEWILTH

F3.58 RS AARHIN
3.4.4 WisH
M—AE e B 7 —ANE DG S e F U MoRiE 5. AL eiEfimMLt, wisi s
Sk, PR MHE—ANEIC (ED ks —AEIe (E2), HERGWMIae: —2Emk
—ANHE G E3, E3 5 EL [A—2k%, HY5 E2 LB B —FiE ol EL F E2 135
P e MR T, XA ER EL 2 AN Bk AN HT I DG .
1. KE5%698E 4 (4B3.59)

GUI: Main Menu> Preprocessor> Modeling> Operate> Booleans> Subtract> Lines
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L1-L2

s / Li-L2 7
v V3
N / —

K3.59 2k 5Lk IiIssT

FHIAE— NI R E L, eSS E S L, PURAS TR
(L) HiilJefH3 “\ch03\ex3\” H /2 TAEH, Ja3h ANSYS, Hai THA L
1 21 e “exa.db”.

(2) H.ii Main Menu> Preprocessor> Modeling> Operate> Booleans> Subtract> Lines ¢

L, SR 3.60 ZEPTSIRARHE, SRR TEIRDEALE ik L1, el TOK]Y %8l Pk

F L2, safi [OK] &4, #Fom L1 L2, &mafe Rl s Rkl 3.60 1.
S act Lines

% #imgle 7 Hor

 Loap

1
3 1

© Min, Mex, Ine *
4

EH
\E_
‘E
B
H

Fick ALL H=lp |
I3.60 4k 554k i S
2. mE®mERERE (4wE3.61)

GUI: Main Menu> Preprocessor> Modeling> Operate> Booleans> Subtract> Areas



S EE SRR ST

Al
Al - A2

L= ] —

KI3.61 15 I F iz 5
3. KREKREBEHRE (42E3.62)

GUI: Main Menu> Preprocessor> Modeling> Operate> Booleans> Subtract> Volumes
Hith

sz

7
J J

P e
AN g
g B g
’ ’

K3.62 AL A HEEH
4. ZRFEmagEF (4eE3.63)

GUI: Main Menu> Preprocessor> Modeling> Operate> Booleans> Divide> Line by Area

Al )

L1

Al

K3.63 i EmnisE
5. &K EMWegiEE (40E3.64)

GUI: Main Menu> Preprocessor> Modeling> Operate> Booleans> Divide> Line by Volume
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bl 7
- .ﬁ/x/‘
AN

itk
KI3.64 ZelkhmIs 5

6. ERFREGIEFH (40E3.65)

GUI: Main Menu> Preprocessor> Modeling> Operate> Booleans> Divide> Area by Volume

K3.65 ik Z AR 5

7. BARF&GER (0FE3.66)
GUI: Main Menu> Preprocessor> Modeling> Operate> Booleans> Divide> Area by Line

NI

A1 —> y? i
M -

L1 -
-

KI3.66 ik L NIEH

8. HmEmeEH (E3.67)
Main Menu> Preprocessor> Modeling> Operate> Booleans> Divide> Volume by Area

GUI:



S EE SRR ST

PR

KI3.67 kX mfiz 5y

3.5.5 LAEFIHIIZH

ARV AT LU ACMARE 5, AT DU TAE K B i A s LA G
mE 371 s, TARFi gk Hoh i, S TRis s, wlHZin MR EdkA T

(1) BHiPDes Hk “\ch03\exd\” TP 3cfF2I TAEHS, A3 ANSYS, il THF L
0 Bty s A “exadn”,

(2) H.ii Main Menu> Preprocessor> Modeling> Operate> Booleans> Divide> Volu by
WrkPlane S5, 50 KRS BONTEE, 76 BB G k£ AEA, R0 sy [OK]Y 424, ]
ORI AR T PIAS, W&l 3.68 £ T

FI3.68 ARV Rz
R AR BRE A AT A AR R SRR

b w] LU Main Menus> Preprocessor> Modeling> Operate> Booleans> Divide> Line
by WrkPlane S ¥ TAE P Y #|2k: ¥ Main Menu> Preprocessor> Operate> Divide> Area
by WrkPlane i 5. F T AP 1) 1 o

3.5.6 %

PRI SIS R A B AN B, B A BEE 2SN, ke
FEREFEI B 5 s STEARH SR, 35 RO S AR B2 22 DR ] LK X, i i de 54 Al
(2 — AR AR X AL, 82 By B e L s S50 2 Rl ) Pl B 7 5y 8B4 R Al
Tre

PRI S BRAE REM e I2 SR0L, AN RS o, 5 i DR AR IO AE , 2B 3%
TR EIe FREDG, Had [OKY $Z B,

EF: BERSHRE LY BELINAR, B R .
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1. B5L%54 (E3.69)

GUI: Main Menu> Preprocessor> Modeling> Operate> Booleans> Overlap> Lines

L1 L5
—>
2
L3

K3.69 iy

L4

2. mEmeEs (wHE370)

GUI: Main Menu> Preprocessor> Modeling> Operate> Booleans> Overlap> Areas

A2 Ad

Al A3

KI3.70 [y
3. KR (WwHE3TL)

GUI: Main Menu> Preprocessor> Modeling> Operate> Booleans> Overlap> Volumes

Vel pikEtk ) \UY®
KI3.71 5 iRE:

3.5.7

S ENEHE DR PN N EUCIER U AN B 2 B i B e S . Wi )
XA UG T AR RSS2, IR Aoy Bl ah R 54 R A R (s A Sk 5 I
fB I TR ESE B G, WK 3.74 Fizs, V3 5 V1L V2 I EHES, B85 )5 V3 HEH.

S ENEHE AR BRI R, AN SR, SR B O EHE, MKk
PR TIEEME T, il [OK]Y #Z41RIT,

1. &nEL (E3.72)

GUI: Main Menu> Preprocessor> Modeling> Operate> Booleans> Partition> Lines



S EE SRR ST

K3.72 kL
2. maEdm (4H3.73)

GUI: Main Menu> Preprocessor> Modeling> Operate> Booleans> Partition> Areas

K3.73  THI4rEIH
3. KHER (wE3.74)

GUI: Main Menu> Preprocessor> Modeling> Operate> Booleans> Partition> Volumes

K3.74 AR5y EIfA

3.5.8 ik (BT

a2 M IRe SR, FUR BT AMNAE A SR AL ARG, H T AR A K o
PR T RURE TG K B M B TR R FEAE BT, FUREATIEAS S Ak 3 AR &
TGo WNIEREANHE, S5 R FAb L — N O p

RIS F A TE NI S Is FRL, AN R, SR DR R O IEHE, AKXk
R EHTIEH K DT, My [OK]Y 4RI,

1. k3L, (#2HE3.75)
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GUI: Main Menu> Preprocessor> Modeling> Operate> Booleans> Glue> Lines

V.
—AK

A e 5 .
,ﬁ/ P

L2 ) L4
L1 L3

K3.75 RiBsgk
2. ¥:E®m (HE3.76)

GUI: Main Menu> Preprocessor> Modeling> Operate> Booleans> Glue> Areas

A2 Ad
N "

JLFH S R

Al

K3.76 iz
3. KRR (#=B3.77)

GUI: Main Menu> Preprocessor> Modeling> Operate> Booleans> Glue> \olumes

D

PSS NS S 2 Ik
A~

KI3.77 CRhElA
3.5 fmiEE T

KO ERUA AT 5 200 LA T8 M g HAE 5. ANSYS S48 1t B uREA T #
B Bl BEEMGREEG A RE . XA T E AR P20 WS i A K T, T
A UFE AN R R (il A Ris S 20 SR Bk D g

3.5.1 ®aKt

71 ANSY'S 1) H T[] N R RE b, A7 264 IR ELRAE A V-1 AR J5 s b A4 FEAH IV
Klot. WA S BT E R e, HAREE TR LA E -, aT B B A
M#ENE TTrElE . H P T RUe A iy, R AR 3 B dE A7 &

N RA— A [ RS B R AR S E T R D 3R

(1) JH3h ANSYS, H.ii Main Menu> Preprocessor> Modeling> Create> Circle> Solid



S EE SRR ST

Circle 325, 1E TAE Vs AR 2E sl —A 4200 10 AT

(2) #id; Main Menu>Preprocessor>Modeling>Move / Modify>Areas>Areas ¢, i
EUEAR RO TEHE, eI H k£ B — P rp A i i, 5oy LOKY $4cdl, gt an
Kl 3.78 JIT 7 IR T AE

(3) 7 [ X-offset in active CS] F1 ['Y-offset in active CS) SCAHKE 73l A\ [10), #%
BTG s A bR R sl & . i [OKY $%4LIA - B R 3.79 Fiox.

IMove Areas x|
[AGEN] Move Areas
D¥  ¥-offsetin active CS 1|
DY Y-offset in active C5 |1|:|
Dz Z-offsetin active CS I ——
[e]9 | Apply | Cancel | Help | ;_
K13.78 [ As B KI3.79 T Z)

H k] L Maink Menu>Preprocessor>Modeling>Move / Modify>Keypoints>Set of
KPs 2% B sl 45 Hidi Main Menu>Preprocessor>Modeling>Move / Modify>Lines 3z .55
sk, H.ii Main Menu>Preprocessor>Modeling>Move / Modify>Volumes % .85 514 .

3.5.2 HiHEIC

IR P R T P BT R I 2, BTG A ] A KT RE . X
I it 6 A B e AR B, SRR AR B AL BBy 1) BRI AT o DA I A= i 159
TR KA 2R S P e g 1 20 3R

W AHHABAN, HETHE EORAR TS —RBEH.

(1) i Main Menu>Preprocessor>Modeling>Copy>Areas 3¢ #., 5 H K TEAA B T HE .
PR kR A R B, s LOKY 44, 53 Wik 3.80 Fros i & b & HE .

(2)7EL Number of copies J3SCAHE H 4 A S il 5= L4 YCEFRILA 1 K Jo) , 720 X-offset
in active CS] SCASHE i AN M G sl AR R P i) X & [20), X5 5t [OKY 424 .
Hemt S 2Fr A=A, A2 E A 3.81 B

I\ Copy Areas L 3|
[AGEM] Copy Areas
ITIME  Number of copies - 4
- including original
Dx ¥-offset in active C5 20
Dy Y-offset in active CS
oz Z-offset in active CS
KING  Keypoint increrment
MNOELEM Items to be copied Areas and mesh -
oK | Apply | Cancel | Help |
13.80 4l B 3,81 LI

F & ] BLE S Main Menu>Preprocessor>Modeling>Copy>Keypoints = F. & il S5 55 ;



ANSY'S 1 FRIC 51 5 H BUR http://www.lubanren.com

¥ i Main Menu>Preprocessor>Modeling>Copy>Lines 3 . & #l £ ;. # {7 Main
Menu>Preprocessor>Modeling>Copy>Volumes 3% 5.5 il {4

3.5.3 4HGKIT

AL, BTGRP AT, P AT LSS AE BB, SRS I B K oo )
REAE R A — A o D REXS T R AR SRR R AR A T o B L AR B DY [ 1 A
HERED TR

(1) i Main Menu>Preprocessor>Modeling>Reflect>Areas Sz 5., i E 26 B 1
HE, (EEEALE ks A T, i COKY #Amfiih . BaE H Wi Kl 3.82 Fr s 11 B4
THAE .

(2) ¥E# [Plane of symmetry] CHFRTHD K [X-Z plane), 58 X-Z “F-1i1 K b k1
Ifi; 7t [Existing areas will be] THzFIRHEF EFE [Copied). )5 Hii [OK]Y FZEHfiA
BEINB AR T DUAS I, an 8] 3.83 T

M Reflect Areas x|

[ARSYM] Reflect Areas

Meomp Plane of symmetry
© Y-Zplane X

& ¥-Zplane Y

© ¥-Yplane Z
KINC  Keypoint increment
MOELEM Ttems ta be reflected IAreas and mesh = L
IMOVE  Existing areas will be oo [
QK | Apply | Cancel | Help oe

K3.82 mGEBE K3.83 GGk

SLEA: 4o e 3.85 9xTEAEY , ¥4 [Existing areas will bel 4 [Moved] , /&44 64 &5 mk, 484
T #hbls.

FH A AT LR Main: Menu>Preprocessor>Modeling>Reflect>Keypoints 3% 545 {4 e 4t
Ai; #i; Main Menu>Preprocessor>Modeling>Reflect>Lines % ¥ 4% 1% £k ¥ i Main
Menu>Preprocessor>Modeling>Reflect>Volumes =% i iA, LB SE5 AL, ANFHE
jZB,o

3.5.4 HMEIC

CVAR B B TGI8 T AEAT ORI /) . ANSY'S 2 BTG sl AR bR 2 1 AR bl 5 1) ok a2 X
B4 )7 i RS R KRR R T, WEE SRR Xo Y A Z 845 7EFEARFR &
N, XY R Z AR MR E Ry 6 Rl Zs fEERAEFRR T, Xo Y AL Z MAr511RE R, 6 F1
§ o G LA R B T AR RO A AP IR

(1) i Main Menu>Preprocessor>Modeling>Operate>Scale>Areas > ., # HH K 24
IONEAE, 7E BB E ik $e AL~A4 ISR, iy TOKY #], Kb & 3.84 s



S EE SRR ST

) BE B RHEAE .

(2) 1£ [Scale factors] —/NSCAKHE 70 Bl AT AL bR RATARRM XL Y Al Z J7 1A 1
iU (BUE R 0~1 2218, 41 [0.8). [0.8] Al [1); 7& [Existing areas will be] FHi
HIFRMEFERE [Moved ), BRI . R)5 5t LOKY LB R AT . 487805 i 45 S
K 3.85 JiT/R .

M\Scale Areas x|
[ARSCALE] Scale Areas

RX,RY,RZ Srale fartors - ID‘E |n‘s |1

- in the active coordinate system

KINC  Keypoint incremeant
NOELEM Items to be scaled arems and mesh v i
IMOWE Existing areas will be Moved -

(a9 | Apply | Cancel | Help |

/13,84 LRI T EE €13.88 194

FH P i w] LA Main Menu>Preprocessor>Modeling>Operate>Scale>Keypoints =% #.45 i
KA, B Main Menu>Preprocessor>Modeling>Operate>Scale>Lines 3B 4aiisk: i
Main Menu>Preprocessor>Modeling>Operate>Scale>Volumes ¢ F 45 ik . Hok B 546 50k
B, AFIER.

3.5.5 WK ui AL RR R
WHRH P B E U — A AR REEH R ) — AR bR R, AT BT, R IHILA
TH A A A 2 B

(1) ik Main Menu>Preprocessor>Modeling>Move / Modify>Transfer Coord>Areas >z

L, S R DO GAE, LR AR AR (T, ey [OKY %41, Ko i &l 3.86 Pt
IR RS AE .

I\ coord Sys Transfer of Areas |
[4TRAM] Coordinate System Transfer of Areas
KCNTO Mo, of coordinate sys - ||

- areas are to be transferred to
EINC  Keypoint increment I
MNOELEM Ttems to be transferred IAreas and mash ,I
IMOWE  Existing areas will be ICDpied ,l

oK | Apply | Cancel | Help |

[€3.86 FLAARR R E
(2) 7t [No. of coordinate sys] SCAHMEHH 4 NFLHAAbE RS, e LT 950 111
SR ZR, AN [11) o el LOKY 4 Al Bl ml .
/& v BLOF i Main - Menu>Preprocessor>Modeling>Move /  Modify>Transfer
Coord>Keypoints & H. %] ¢ B s BE 4T AL br ¥ # ;51 i Main  Menu>Preprocessor>



ANSY'S 1 FRIC 51 5 H BUR http://www.lubanren.com

Modeling>Move / Modify>Transfer Coord>Lines 2 #i %t £k AT AR bR 85 4, # i Main
Menu>Preprocessor>Modeling>Move / Modify>Transfer Coord>Volumes 38X R34 T A5 b %
#e.

3.6 =B FAERH

A1 (Components) & HI 5 fERE £ 88 BUHEFE K — 22 LT sSe AR e &0 N aiifh
APRARE LN LRSS, ATy HoG, SCHE a2 IRRTA, i AN R
WRSRA o —ASSEAR AT EAFI I AR ALE o FP AR n] UG {8 HAE ANSY'S )55
et AT e PRI L H%

QAT LA — B A A BT AE (Assemblies), B L2 AL IER A o TR 2
AT I SR . R AL R TR, MR B AL BGR b BSE R, AL EGR A
#o HEh .

3.6.1  ZHA-ANERA A

o P DL T Mk, ST A A (44, #adi [Utility Menu] | [Select]
| [Components Manager] 5., #4017 3.87 FroRk ALAF R BEGGHE . AR XN XHEHE S,
F P a] DO 2R AT ARSI 34, G SCALE S o SCREAE S INIBR AL AF B . i 4%
LA BB AU 1 PR B4 .

I\ Component Manager x|

| ] g e ] ]

Components

MName [Tyne |count 1=

K(3.87 4L BEXTEHE
1. =Xt

Fchmdi ], FHi il 3.88 s [Create Component] XJifHE. £ [Create from]
P U (iR, T, Zhy SQEEAT. BTEY £ 78 N SUAHE i N e SUAL
PR AR H PRl AR RGE SR, SadatfTin Dvolu_1D); i iE ) [Pick entites] hik 4% /7 2L,
WAk, st EORAS BOMTEHE, 454 FH P FH BUbR G BEAH N R R I S, iRk,
BRI S e B AR P (R g o SO AT o 4 Bl ae SCT AN S i 4L BEES an
K 3.89 FioK.
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x|
Createfrom —————— ]
: zm — fiY Component Manager x|
reas
e | Y 2 e o N ]
 Keypoints Components @
€ Elements Name |Type |count =
© Nodes AREA_1 Area &
WOLL 1 Yolume 1
» bl o
|vn\u,1 J
4| | |
Ok | Cancel | Help |
K3.88 & X4lff K13.89  4lffaE 4R

2. 8 SUHEF

4% USHIFT Y Bk rh B4 i n 2 0, PRehiERdaell, 4 &l 3.90 Jzr 1) [ Create
Assembly] XIiEHE. 7t [Assembly namel SUAHE i N4 FR, i [OK]Y 4ZHIBIA] .

3. B KA L AR

Joikh EAE SUR AL G, AR s L, S A 3.91 s KRR, FESCAR
HErF R B AL R E AL, iy FOKT 2 HLET ]

4. Mk, B REMS

o MERAEEGHE: Soidk b MR K 2P s A, AL R AT
o WoRAMFEGET: SGk BRI B, R T s AL B A
B TR H] PR R AT R A o

3.6.2 HITAPEATER PR RS 1A

F P 5 SCAA BB ) B s T ks i, IEREM AR
(1) #ads [Utility Menu] | [Select] | [Components Manager] 35, F7 720 {485 7 2% .
(2) FEHVRMEP L P ZR BRI AT BB, AR5 e T B ny s Y kAR
WO IR BN A B,k a A, sk R T
IEA ANSYS ICH- L T 44— LA R AIE R 7 X, S8 nT DL H 2lE B E. 3L
S 4%y [Utility Menud | [Select] | [Comp/Assembly), il 3.92 FiR.

Select List Plot PlofCirls

Entities ...
Component Manager ...
Comp/assembly Create Component ...
Parts ... Create Assembly ...
Edit Assembly ...
F Everything
. S X
M Create Assembly x| li\Properties x| Everything Below »  Pick Camp/assembly »
szl mEmE Cormpanent Narme Select Comp/assembly ...
i IAREA 1 List Comp/assembly ...
Jassm_L. B Delete Comp/assembly ...

Select All
Select None

oK. | Cancel Help | ok | Cancel Help
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FNE  Migx o

FE b —F AR T AT ST S AR, B AT IRIC AT, I R SEAR B A O
REMS FLIRVE ST P RS ,  SX R AL A R A% 41 2o

ANSYS DLEaz (75 AAERIE S i) LRTAR, - AT LI E 5 R, 3w BLAE L
L LRI 2ea, AR J LA SEARER I A Z BT IR ST b, BT i nAE A BR Ot
Gt BT, b2t A% 3 BT BT b (O3 M0 B4 TSR A%

AT KSR IR A S B, VRO WM BEAT BT W RO AE e, A erng
AN B e AT A ) 23, ARG BRGSO o i BT B 2 — I R o0 P v
E A& N A% R 5 o

4.1 Mi&x oIS 1E

LRI 5 DR 2, fERMRI > 20T, /& 23T FOCi B IR E .. gk, K

I 23 A T AR BT R T B AP R
o EXHICEME
o XSRS
o RS

FErb o SCRUAR AR AN DO K, TR DA BRI RS 19 S A 7 TS 22 B0 A R 5 1
A E CRTT B MR T AR Rl 3SR B AN TT R, EACGE W B R 3 T E SR AR
K EEABA RSN o 5 SO Te i P A R B e SCRTe R L 5 S HORE SURPRL
SHEE,

4. 1.1 3 HRIERA

AT R, PR RS, RN AR T, FRR—M ool
ST T TAA R ek 1. Bk, FEEAT A BRIC /M 2 1, PR SOE A H O
PR ICRAUE AR BB . BCIEREAR Y, BHHSYm BT AR AT A5 IR

ANSYS LI Eh 2t 7 100 2R IeIRAY, LT ReMF S 2 8 Il . &SR T
WAEME— g, M7 T 4328, W BEAM3. SHELL43 f1 SOLID96 %5, % 4.1 %
o TER ) BT IR R ST R,

#41 ERBTEER

) TR 1 LT |

I R3] LINK1,LINKS
Xk LINK10

7 Wi BEAM3,BEAM4
A A BEAMS54,BEAM44
S BEAM23,BEAM24
) A Y BEAM188,BEAM189

=1 Sl PIPE16,PIPE17,PIPE18
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BA PIPE59
W PIPE20,PIPE6O
2-D Sk ik PLANE42,PLANES2,PLANE182
= PLANE2
A T HYPER84,HYPER56,HYPER74
B VISCO88
PNE V1S0106,VI1SO108
AT PLANES83,PPNAE25
P ¥t PLANE145,PLANE146
3-D Sk He SOLID45,S0L1D95,S0LID73,S0LI1D185
DY A4 SOLID92,SOLID72
= SOLID46
K[ ek SOLID64,SOLID65
R BT HYPERS6,HYPER58,HYPER158
Wi VISO8S
S V150107
zzg f SOLID147,50LID148
o UBvIRiA SHELL93,SHELL63,SHELL41,SHELL43,SHELL181
SR SHELL51,SHELL61
= SHELL91,SHELL99
B SHELL28
P HLIT SHELL150

KT HRITRI LRI ) L, A AT I PHEIE E, 525 ] 2% ANSYS 7 (135 B S0k o

N GUI 15 A 2458 L a2 R AL T R 3R

(1)JA 3 ANSYS, ¥t Main Menu> Preprocessor> Element Type> Add/Edit/Delete > .,
s AP 4.1 i) [Element Types XHiGHE. i #ZHEF 7% [NONE DEFINED] #
INBATATAT BTG E Ko

(2) #ifi [Add...] #4H, 3t [Library of Element Types] XFiGHE, W& 4.2 Fizx.
ATLAER], FIFRAER S T oGP R T e A Ao A FRAE b ORI BT 42K,
A5 WA ZAE A BTG A R G, BB 5 TN I i A IR B e SR TR, W Beam,
Shell #1 Link %5, K5 IR Z) WA LI RAEH FR B GE M RIT T -

M Element Types x|

Defined Element Types:

ILibrary of Element Types
Library of Element Types

onstrain
Add... | Options. . | Delete | Elerment type reference number ,1—
p—— —— o | apply | cancel_| reb |

K41 s odREHE Kl4.2  HICR T RS IR HE
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(3) fEZeMIBIRAEF LR [Shell), WA AIRAE 4 B~ Pr A 1 SHELL HJt, Wl
[ Elastic 4node 63) Bl 24 SHELL63 .70, iEH it H7G, FE7E [Element type reference number]
YANEF AL ITTS %S, Bl “17, di LOK]Y 4N . & 4.3 fiw.

(4) i, gy LApply Y 241, wl4kais il s o8, [\ [Element type reference
number] SCAHEH (FIEENE A 202K [2). H 7 AT LA a8 10 7518, € X—4~ BEAM3
Hog, iy FOKY #&#l)a, R[PIRITHRAIIEHE, WK 4.4 Fiors,

I

Defined Element Types:
Type 1 SHELLG3
ype 2

MLibrary of Element Types

Library of Element Types
Snodle 52

Plastic 4node143

Hyper 4nodelsSl
Plastic 4node 43 =

~ | [Elastic 4node 63

Element type reference number Add... | COptions... | Delete |

oK | Apply |

HE | Cloze Help
k4.3 L#ESOLIDA21TE K44 58 S0

(5) W H] AR MR B e AL, AR IE] 4.4 s TEHE Pk i Bos, B [Delete] 444

RIAT

XA F TG AN R R I v B e BRI A & S BEAMS3 FIT, 111 4.4 JioR it
THHER, 3k BEAMS, i [ Options... Y241, #54f H @if 4.5 B [BEAMS element type
options] *ififE. BEAM3 FIcHA =ANEIl, 70500 (K61, (K91 Al [K10), &Ik
EAHER,

F Prg Bt [Utility Menu] | [List] | [Properties] | [Element Types] %5, %13
WORPTA E WS, Kl 4.6 TR .

: INVETLIST Command E x|
IBEAMS element type options x| Eile
Options for BEAMS, Element Type Ref, Mo, 2 =
LIST ELEMENT TYPES FROM 110 2 BY 1
Wermber force + moment output K
ELEMENT TYPE 1 IS SHELL63 ELASTIC SHELL INOPR
Output at extra intermed pts K9 Mo intermed pts - KEYOPT(1-12>= e o [} a [ e ] e a
Load offset in terms of K10 Length units = ELEMENT TYPE 2 IS BEAM3 2-D ELASTIC BEAM INOFR
KEYOPT¢1-12>= @ 8 @ ] 28 9 0 8 a
OK | Cancel | Help | CURRENT NODAL DOF SET IS UX uy UZ  ROTX ROTY ROTZ
THREE-DIMENSIONAL MODEL -]
N2 sy e d == [ R— 1]
K45 BEAMS3H TN Kla.6  Fl o ITAa

4.1.2 ENXIHH

SR B BB S M T B e, BEAM ST BRI E . SHELL 5 7Ci R
BES. NI BEAM3 HC B, 44 BEAM LTI S H Bost BV K-
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(1) P Main Menu> Preprocessor> Real Constants 225, it an& 4.7 fionf) [Real
Constants] XEHE. BEEFIFAHEF 78 [NONE DEFINED Y 7R AT AT ] 513 Bl i o

(2) il [Add... ] #4, #tanl 4.8 iR iieE .

(3) & [Type 2 BEAM3], Hiifi [OK] #%4H, #anf 4.9 Jnf [Real Constants
for BEAM3] XJififE. 71 LAREAT SCAHE T AR AN 75 [1ZZ] SCAREP AT
Fi: 75 [HEIGHTY SCAHE i NI =i AE [SHEARZY SCASHEP A BT 122 B 5 4L
7& [ISTRNY SCARKEF 4 AYINAE{; 75 [ADDMASY SCAHE Ff i N BAfy KB i . By
[OK] Biv],

N\ Element Type: =10 x|
I\Real Constants : x| Choose element type:

Defined Real Constant Sets

Type 1 SHELLE3
MONE DEFINED

I\ Real Constants for BEAMS
Eletnent Type Reference No. 2
Real Constant Set Mo,

Cross-sectional area AREA 4
Area roment of inertia 1Z2 0.00825
Tatal bearm height HEIGHT g

Shear deflection constant SHEARZ

IR

Initial strain ISTRM
add.. | . | ceer |

Added mags/unit length  ADDMAS
Close | Help | O | Cancel | oK | Apply | Cance! | Help |
Bla.7 Sk Hons i HE Kl4.8 i+ BEAMS3IIT Kl4.9 BEAMS3ITSL T KT

N E
(4) AR S K& 4.10 Fros. B, fily CEdit... Y $0nT DO St T 74
B, "l [Delete... Y $221 ] F HAM RS
H Pk aT Ll [Utility Menu] | [List] | [Properties] | [LAll Real Constants] 3% .,
PR WoRPTA & RS BUE, il 4.11 s

N

[\Real Constants x|
Defined Real Constant Sets

Set 1
IVRLIST Command x|
Filz

add. . | Edit... | Delets | LIST REAL SEIS 1 T0 1 BY 1
REAL CONSTANT SET 1 ITEME 1 T0 &

@._48008 9._82500E-62 ©._89000 @._8808 @._8808 @.8808
Close | Help |

Kl4.10 & XJERISEE K411 FRERSFEL
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X T BEAM H.56, ANSY'S b4 it 1 77 U 1 G el 4t 1) " H A A i )RS, H P ar A
BRI ZE T O A B R A Bl B O SORT AR S 1Y, R w] LA 2o 45 e AT T AR N
P H A S5, O (8 T B oo s w e . R IigA 1 BEAMS3 Fus gt vz —AMETE
Bf, #RAEMT:

(1) #.i7 Main Menu> Preprocessor> Sections> Beam> Common Sections 3z, 3 21
K 4.12 Frzni) [Beam Tool ] 5FiGHE. 7 [Namel SCAKE i NI 44 FK, U1 [sec_caol;
7 [Sub-Typel T4 RAMEHIEFET, FETEAI K LA S EC H B IR HE R, 20 4
[wil. [w2]. [w3) [t1). [2] #i1 (3] 24, oy LOK]Y &4 Rilse LT Mk

(2) P v LAE [Beam Tool ] XiEHEH 7 [Preview] #%4H, H7e BB E 2R
P SCRRITT R J LA 288, Wil 4.13 P BIrh ® o it L rhgy, @ Kok,
7 B A 51 R AT PR T LART AR, T TSRS P 55

i Beam Tool

x|

1 SECTION PREVIEW
= i = DATA SUMMARY

Area
= 5200
Tyy
- .S5EE408
Iyz
= .140E-07
T il Izz

R
i3
X

e

o

S

r Corr.
= LZllE-13
0K Apply o shear Corr. ZZ
. F.3F £z.zz - 180 = .
Close revie:
Help Meshview

K4.12 BEAME TR 3 HE T A K413  FEEEI LTS5

i

HLBA: ANSYS #9 R @ EFERAET4EL (B) BE (W) . &8 (C) . 25 (I) A4 (L)
S5 BEER, AP TUREEL [Sub-Typel T ZETHRBFERZXE HELBRB@.

4.1.3 & XMEZSH

& XM RIS HOIE N AT A BRIT /BT AR R O R o AR 20 AT Il AR AN R], B4k
ZHOTUMAC B R X4, thEss, @nl LAREE AR BB AR AR KR T
LU I Sett FAEZe A B 2 80E Ok, LB IERAE S L.

1. R AR

B BEE & ) [RIPE R ZenibE el AP RS H0r E SCP BT

(1) #.ili Main Menu>Preprocessor>Material Props>Material Models 3z ¥, it [ Define

Material Model Behavior] X[GHE, Wik 4.14 Fios. £EA4 B RME 4 k% $¢ [ Structural] |
[Linear] | [Elastic] | [Isotropic] i,
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(2) Wit [sotropic] #5 i w1l 4.15 iz [Linear Isotropic Material Properties for
Material...] X iGHE. 75 [EX] SCAKEP AN PSS “2E117, 76 [PRXY 1 SCAHE i

ANVHFALE “0.37

Dcfine Miaterial Model Behavior =Y
\ater ial it F: ite  He
[~ Material Mode e [ Material Models Available —————————————
er Favorites o
8 structural
& Linear
B8 Elastic
[oR=crapic
© Orthotropic
€ Anisotropic
Honlinear
@ Density
Thermal Expansion
Darmaing
i D Crictinn Confirinnt hd
ol _>|_I ol _>|_I

NLinear Isotropic Properties fo x|

Linear Isotropic Material Properties for Material Number 1

T1

Temperatures F

EX

PROCY 0.3
Add TemperamrelDe\ete Temperamre| Graph
0K | Cancel | Help |

K414 & SRS HORHEHE

K415 B SRR I A B

(3) i [Add Temperature] $%%H, v U A GRPEBIE RINIFRALL, Wl 4.16 s,
(4) #.i [Graph] %4, FTHFE 4.17 Fiosi R hrses.

M\Linear Isotropic Properties fo |

Linear Isotropic Material Properties for Material Mumber 1

T1 T2

Temperatures |0 100

EX RE+D11

PRI 0.3 0.25

Graph | |—
Add Ternperature _ije\ete Temperamre?l Graph
EX
oK | Cancel | Help | PRYY

K4.16 SR AL HEPERCRATARA L ¥14.17  [Graph] FHis

(5) IEHE LEXY LT, FHAE BB E B ks vk 5 B il 5 ) A b th 26, Gl
4.18 fiin. A ER DLkSE [PRXY Y 1E50, 78 EIEALE 2 rmiifs L SR O R Mhk.

(6) ZMHER T2 HE, nIEE 4.16 s X iEHEF &L+ T2, i [ Delete Temperature]
P R AT BRI RAR AR S AR R RV LR AN B IR AR A

(7) #:FHd [OK]) #2401, i[9 [DDefine Material Model Behavior] XfifHE, 4n/&
4.19 fizn. AMEHIEHE D 24 LT [Linear Isotropic), s O X T —Fh &3 7] 11 45
HAPER KL o
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[10%+5]
zo00
Las0 I Define Material Model Behavior : =[Ol x|
Material Edit Favorite Help
1360
[ Material Models Defined ——— [ Material Models évailsble —————————————
1340
Y taterial Model Number 1 = Favorites -
1320  Linear sotropic @8 Structural
EX  yoms B8 Linear
B Elastic
1850 [eRsotropic)
€ orthotropic
Lago @ Anisotrapic
1840 Manlinear
© Density
1820 Thermal Expansion
Damping
Laog h B Criction Canfficiont =
o 20 a0 £ 80 100 = v =« »
10 20 £ 70 20
TEMP

1418 U A it FEE AR A Hh 2k K419 MEZSH0E R

HLEA: A P TT AR 4.19 B matigiE T £ 4 £ E A 6% % [Material] | [New model... ] , & U3 #9414
Sk, $EHEHE R 4.20 B tystiE4E, £ [Define Material ID] S AE F# AM4L ID 5 (2548
N5, APLTAgTEL) , & [0K] &4, &0 EFRIATE L,

I\ Define Material 1D x|

Define Material ID E

aK | Cancel | Help |

F4.20 & XHEHD
2. FOUE&MAH A%

NI MR, s AN AR AR M R S R, R

(1) 1¢ [Define Material Model Behavior] xfiftErf, ik LA [ Material] |
[New model...] %35, #t! [Define Material ID] X[iFHE, A KL ID 5, B [OK]
%4

(2) WE 421 PioR, EERAR 2 (5EaE L, 4K [Structural ] | [Nonlinear] |
[ Inelastic] | [Rate Independent] | [lsotropic Hardening Plasticity] | [ Mises Plasticity] |
[Multilinear] i, sl 4.22 ProsiffermtE . SREHATAREMM RSB AN T
o 5e SUHAVERDRLE P o

I\ Define Material Model Behavior E =] ]
Material Edit Favorite  Help

[~ Material Models Defined ——————| [~ Material Models Available ————————————————————
Material Madel Nurmber 1 = &8 structral =
fsRy/=terial Model Nurrber 2] Linear

8 Nonlinear J
Elastic
@8 Inelastic

8 Rate Independent
68 sotropic Hardening Plasticity
8 Mises Plasticity
@ Bilinear
[cRultilinear|
& Nonlinear

Al L,j il (B Ll Pl eticif jﬂ

& Far this material model you have to specify elsstic properties first,

Kl4.21 & SRS AR Kl4.22  HRPEREDE LROR
(3) ki UafasE Y 250, #4451 [ MultiLinear Isotropic Material Properties for Material. .. ]
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SEHE, 7T T A0 B N BB “2.0e11” FIYAIkALL “0.37, iy [OK]) %4,
(4 B E 4.23 P fEaE S ST ENE. 78 [STRAINY SCASHE Jrig AN AR
[0.001), 7t [STRESS) CAMEHH AN /) [206E6].

FMultilinear Isotropic Hardening for Mat x|

Multilinear Isotropic Hardening for Material Number 2

T
STRAIN STRESS

1 I0.001 206E6|

Add Temperature | Delete Temperawrel Add PDlﬂtlDeIete Pcmtl Graph
oK | Cancel | Help |

’14.23  Hodls 555 A ST UG HE
(5) H.ii [Add Point] #24, MRS 4.24 Fr7s i 50k 2.
B 23 [Delete Point] 4R+ vAMI A4S & 64 3535 5.,

(6) Hiili [Graph) #Z8ll, FIEEIEALE T BoaskrBHRN g NAR R AR th k. Wik 4.25
I

[iMultilinear Isotropic Hardening for Mate x| (x10¥%5)
4000, /
Multilinear Isotropic Hardening for Material Number 2 2600 //
2200 //
1 I Y ZE00. /
STRAIN STRESS //
1 fpom p.oserore za00 —
2 |pon . 35e ro08 IE zano} ==
A ool
1zo0, !
E00 ’
00
Add Temperature | Delete Temperamrel Add PnintlDe\ete Dn\ntl ;Graph: o (mlow==2)
o L5 L 1.5 z Z.5
.25 -5 125 1.5 2.z5
Ok | Cancel | Help | Epa
1424 VI 1425 AR A 2

(7) i [OKY 4 58 it BHEER 2 11152 Lo
B ANSYS #RA4ET S AP MAHER 0 S, ERA T ARR G FEA, (2 RAFA EAN2B a4 KL,

4.2 Mgx) o=l

SE ST BT EE, S BT LARE ANSY'S [RER A R RS Bk BT AR R 43 o (HAT I 4%
BRI A R RN > A3 BV ZE M, Wi 4.26 ZEfin, XA MRS & S EOTE
R RE R BAREE 2 T ARSI 55 o IXINE T m] DAASE FH AR 5 9 21 110 D9 At Kl 242 1 D) B A5 28135
R, WK 4.26 LR



ANSY'S 1 FRIC 51 5 H BUR http://www.lubanren.com

X Lox

[4.26 ISR IR 2

WA R o3 P BE A N SE AR R 7 AR I DR B, e TR PRI S L R
JURIHE RIS . X P BRAEAEA 7 i R b A2 AR FEE 0, 0k o0 Bl SRR RS A 170 L A
PEA BoE PR

4.2.1 M TH

ANSYS 4t T — SR 70 T RAY, GG m it £e. oo UL |l
L5 W ) 73 25 A 70 T REFH BB S, A T DA A R AT T AR Ik Rl 47 1
S HRE . H ] LRl Main Menu> Preprocessor> Meshing> MeshTool 3., 47743 M
THEXHE, s 4.27 PR,

Element Attributes:

_ WCE PITE T
lobal hd et
Smart Size
Smartsize 43 M il @' q
Fine [ Coarse
Size Contrals:

Global 5ot | Ckar|
Areas Set | Clear |
Lines Set | Clear | $‘7—"5Rﬂ‘fﬁ‘?ﬂ;”

Copy | Flip |
Layer Set Clear |

K.eppts Set Clear

s

TR T | e

Shape: " Tii 7 Quad
\

(@ Free  © Mapped T Sveep
- N .
3or d sided - ﬁj M%&Jﬁ%
\
Mesh I Clear |

4 AR AL ————fm“ﬁﬁi_ﬁJ

Cloze | Help |
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K4.27 5y T E S UEHE

TR HE () B REAR R A, AR T A S T 5 S R

o WEHIT/ENE: fELElement Attributes 1~ 741 e n] LLIE £ Global 1. [ Volumes].
[Areal . [Lines] 5k [Keypoint] 57 EPE R E . &+ [Globall , i s= |
Y, K P 4.28 Fas i) [ Meshing Attributes ] XFiEHE, AJ£E 1% HE H % B
XN R BATCRI . AERLEME . SRR, ARRR R KOG (W LT BEAM H
JGEL SHELL HJG, A& B Io#kmiun .

[\Meshing Attributes |
Default Atributes for Meshing

[TYPE] Elerment type nurmber

[MAT] Material number

[REAL] Real constant set number I 1 -

[ESYS] Element coordinate sys I o] -
[SECNUM] Section number Ing defined -
ke | Cancel | Help

Kl4.28 53 xS TEAE

e  Smartsize 3Pl A Y [Smart Size] S EHEL T, Smart Size T4 3T T
FI AT U HGEh R 7 B Bk ¥ B Smartsize 43 /7K - () K 71N - Smartsize )N,
P s A 7 R B

o U 75 [Size Controls] wExiizh H, $2{it 7%F T [Globall . [Volumes] .
[Areas] . [Lines] 5t [Keypoint] 34T 80 RSF 5 8 A RS BR I DD BE -

o AICIBARFEEN: /£ [Mesh] T 7 41 FAE Hh w] LAk £ W k% Kl 73 0T 28 8,
[Volumes] . [Areas] . [Lines] 5k [Keypoint] . *47& T H7 413 hik+¢ [Areas]
i, [Shape) ZEINAMK N 24N [Tril (=MK% Al [Quadl (JYiLfE) , wf
DA I FH = B e DU S o6 AT R 4 U7 R hr s R ik $E [Volumes]
i}, [Shapel MEIRZHHIR 22K [Hex] ONIfifA) #1 [Tet] (PUififA) , wf
DA Sl FH 7 T A3 2 DY T A4 B e 0 AR EA TR 4

o PRI EE fEULALIH AT LAY [Free] (MMM 5 [Mapped] (L4379
BT R DAY A RS 2 T 2 3R A T A K1 4

o MK RIALAL: 7E [Mesh Tool ] XJiEHER & 77, A ] LAYE [Refine at] FHz%1)
FHEPERE [Nodes] . [Elements] . [Keypoint] . [Lines] . [Areas] = [All
Elems] , #RJ5 i Reime S TFURTIEAT I AS 40 AL 454

4.2.2 Smartsize 4M ¥4

Smartsize & ANSYS 24LRsR K HBh W T H, ©f H WS,
Smartsize 7E1R 21500 B A FIF1E PR A2 Bl FE o AR AR S B F . 7E i 2r I,
AU P8 Smartsize d 4285 IS (K IN
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Smartsize 55 B SERAERI S WA IR THI BRAA TR T G Al SR e K o AR AR LA A4
5 AU Ik I e AT AN . T T 2R RNRTE WS X 20 FRUR I 848 K, AR
6 1) J5 55 A R I (8 T B AAR MR I K o

TR T DY 32 B B e SR 28 T R 4 K%, Smartsize S 45— NS4 43 Pl 26 H DA 4 350
I3 A VUL TE o WIS A DU TR, G S A i i e IR AR 22 BRAE 1 S Iy 3, %%
JEAEH =M HRIT.

1. Smartsize#) & A3z 4|

FEAYE AR T Smartsize 970 WZACTE CR/MA 1 21 100 Skl A&l 7 Ko FRIT
2% F BB E — B P ME R AL AR RN, P EBRIA IR 23 7K 60 P i) BL%
H ORI 2.

BT AR 4.27 Bioni) EMesh Tool ] X UFHE ff) Smartsize 50 i BB ml . H
FHAE] LT S Main Menu>Preprocessor>Meshing>Size Cntrls>SmartSize>Basic, K3 i
Wil 4.29 i) [Basic SmartSize Settings] X[ i5HE. 7E [Size Levell FHig&R M 1 (41
10 CHES EE—g00, i [OKY fEHRvT,

Kl 4.30 %Wos T AN Smartsize KPR IRkl 43458, WA AT ELE H Smartsize 155
KIpfg.

[i\Basic SmartSize Settings A
[SMRTSIZE] Srartsizing

10 (coarse) ... 1 (fine)

LWL Size Level Ioff j

oK | Apply |
KA A10" A2
KE|4.29 SmartsizeE A< 15 & E4.30 Smartsize K {2 1142 23 R

2. Smartsize#y & &4z %)

4 AN Smartsize MURFIR ) 73 I BCELIN, U EAE ] s RS HIEOR T . Smartsize
FR) e il s T P A N 45 0 Wk B R T B8, 4 L R AR 1 /N LR A BE AR T
FH AL .

H.i; Main Menu>Preprocessor>Meshing>Size Cntrls>SmartSize>Adv Opts ., K5
P 4.31 FiRi [Advanced SmartSize Settings ] XHFAE . 126 AR ) 2 408 B Wl F



S EE SRR ST

I\ Advanced SmartSize Settings %]
[SMRTSIZE], [ESIZE], [MOPT] Smartsizing
SIZE  Global element size

FAC  Scaling Factor

Used only if SIZE is blark or zero

Interior Area Expansion and Transition
EXPMD  Expansion (Contraction)

TRANS  Transition Factor

Magirum angle per element for arcs
ANGL  Lower-order Elements

ANGH  Higher-order Elements

o

TEATIT ]

Other Options
GRATIO Proximity Growth Ratio

SMHLC  Stmall Hole Cosrsening
SMANC  Small Angle Cosrsening
MXITR  Max Num of Iterations

SPRX  Surface Proximity

Ok | Apply | Cancel | Helpn |

K4.31  Smartsize(rJ s 2R
[FAC]) : H TR ST B A 7o 29 B 2RBIT ESIZE M
A X 05 K 43 RS AE Rk sg i), A2 R e B BT RN . BYEVE
4 0.2~5.0, & 4.32 B T IS HIN s ERR .

|
A

FAC=0.2 FAC=5
Kl4.32 FACSEUIHEHIRR

[EXPNDY : 7> FRKAA A 1o %A HRAE T 1 PN 80 RO S T AR I 0 R Y
EeBIoC R . BUATEEY 0.5~4. & 4.33 IR TS HH R ERCR

EXPND=0.5 EXPND=2

€14.33 EXPNDZSH 1) 45 il 50k

[TRANST : 7 WULIEIN 1o i ok T AT AL S 1 380 P 0 A 8 B ST i A
R o LUK T 1 iy Hsedf T 4o
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o [ANGL] : X TR IC, ZEHBE TR 0L LI s 5ok o L
ANSYS ZRi\ -k 22.5°  (Smartsize [I7KFE N 6 1)
He %040 [GRATIO). [SMHLCY. [SMANC] %%, 78— ctsol a2 8RR v], A
TAH—H.

#BA: L& [Mesh Tooll xt354EF £ 7 [Smart Size]l B:&4E, #3477 Smartsize K% B /=,
B BAR A EAE T O9EE A SR A A KA. Bk, EZBAEFIAFETIERT S4E, B E#ITRE

X7

4.2.3 sl

K 4.27 Pros i W 2 Bg4E 7 21T s oo ROl o, anlE 4.34 Fis . & nl LG
Y. ERICER S AT/ NI RE R, T LUK R e RS TR . W 4.35 BRI
KR, AMEFIPAESR 5K 20 F1 100 FH 4% JR B o0 )RSl HE R0 A K1) o0 R R dn

Size Controls:

Gobol 5%t | Clar |
Areas il ﬂl
tnes  set | Ol |
L il M
Kewts  Set | Ol | bk x

Kl4.34  RFHEhlkm K4.35 LAY

(D ZHDEA H R “\chod\ex1\” B SCAF2I TAE H 3, 1247 ANSYS, RFHRETH
BB, ATIFRUE T “extdb”

(2) ¥.i7 Main Menu> Preprocessor> Meshing> MeshTool SZ .47 U1K 4.27 Fini
[ Mesh Tool ] *f1&AHE, FfuELf R IcErE.

(3) 17t 4.34 vt [Global] A7y S lichil, #ai il 4.36 Fis frxhiFHE .

(4) 7t [Element edge length] SCAHEHHIAFITA/N “37, By [OK] #4, M%)
[ Mesh Tool ] 5§ 1EAE .

W BEMRABETR TS, S5 434 F [Globall 44y Cealiz4npT,

(5) TEK] 4.27 Fros s iGHES, & IR EESIS [Quad); /M #sik+ [Freel.
SRJG B Meh i, S TSR ORI HE, 5 SRR 7E B T A0 A Hh s R 40 [ 5
iy TOKY #2401, #4327 10 WA an &l 4.37 Fis.

I Global Element Sizes x|

[ESIZE] Global element sizes and divisions {applies only
0 "unsized" lines)
SIZE Element edge length

KDY Mo, of element divisions -

]

- fused only if element edge length, SIZE, is blank or zero)

oK Cancel Help




O = SRR

K436 4 oc T K437 ARl oo RS M

FH P m] DU Zetke s il B oo RGP IR/, JLEAE TR

(1 e T4 b ipResmbelyied, 5T FPECRE O “exLdb”.

(2) ¥.i7 Main Menu> Preprocessor> Meshing> MeshTool SZ5.4T T 4.27 Fini
[ Mesh Tool ] XIiEHE, J-1 B 4f 508 1

(3) Wifil&l 4.34 H [Lines] At S b, ik BRARIBOG T HE, 75 BB ML A i
PRI N M IRLR, AR5 s LOKY 448, BeAg 3 il 4.38 From (xS TG AE o

(4) 1t [No. of element divisions] SCAHE i N2k E IR ITRI AN “127, e fRKF
AR, i [OK]Y 444,

(5) FEUCPE R 4.34 h [Lines) A7 o Se Fhigtll, 5t B BSAMUOHEAE, 6/ B &
TG RERI PR 4 T2k, AR5 s [OK]Y #%4H . et ¥ [Element Sizes on Picked Lines]
YEHEF, W& [No. element divisions] 4 “37, JfHihh [OK] #iih. 2k, £ E¥ocil
K E e, 451 4.39 F)TT

I\Element Sizes on Picked Lines |
[LESIZE] Element sizes on picked lines
SIZE  Element edge length l—
NOIY Mo, of element divisions l12—
(NDTY is used only if SIZE is blank or zera)
KYMDIY SIZE,NDIV can be changed v ‘es
SPACE  Spacing ratio I -H-____
ANGSIZ Dp : G ) I— - -
ivision arc (degrees
{ uge ANGSIZ only if number of divisions (MDIv) and / \
element edge length (SIZE) are blank or zero) / " \
Clear attached areas and volumes ™ Mo / T - \
Ll L
[o]4 | Apply | Cancel | Help n .‘. LX lﬂ . om
K4.38 BrEdk LTl K K439 BCELFL LTI KM
(6) 7EIE] 4.27 ProsIXTEHE , & SCHITARSE B0 [Quad JIE T ; 73 M #51E#% [ Free]
PPRE AL ARG B et AT, B AR IO R AE, 7 UL R AL B s PR

SRR, s TOKY 424, 73311515 M Wi 4.40 s

£ %

Kl4.40 Sl oo R M
3 W LS R DU TR OGBSl AT B T, gk 5 2SRRI
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4.2.4  FouREE

FER 7] X DX sl Py i 7 ] DU = A B DY, AR s oon] DU /S TR B P [ 44
JEAR o RIURAEEAT WA R 73 2 17, F P Nz 2 A H ANSY'S S T B BRI BRI
pZiP A S =5 S 2 NS

M VYA e AT 7 W, g5 Ria T Re S MBI, Xl ookl R
PR A RO “IBAL” Bl Ebfn: PLANES2 oG/t i o, HAT 8 AN (.
J. K. L. M. N, O. P), BRiATHWLF, PLANES2 HAPUIATEMIANE, (H49F A K. LM
O & SCMRl—ANT A, JFORAIPUIATE el B S —MIEHIG, W 4.41 iR,

L
A~ 0 K K.LO
/ | AN
P,‘f ! P \
[ } P W N
N S/ N\
| / iy
- “___ |
— |, .
M
M

K441 FITRL

HAERI Sy S TR E ST TR, AN B FRIT IR 2 BOA BB G 2 — F s )R
WIER . MR, 7 LA ISR B s TR S oA S B T B . 2 W T B4R foo %
RFRAEWTT

(1) ¥t Main Menu> Preprocessor> Meshing> MeshTool SZ .47 JT U1K 4.27 Fini
[ Mesh Tool ] 5§ 1EAE .

(2) 7£ [Mesh ) N7 51 L HE Pk 75 LRI R R . k#8173 W I, £E [ Shape]
EDZH P ERE [Quad) (DU ) B [Tri) (=MD Il ik Feiksr Mnt, nliEse [Tet]
(DY) 8% [HexY (ONTHIfA) 2ET.

(3) Pl Mesh [ X R 3R A 7 Kl 4 o

F Pk LAFT FF [ Mesher Options 1 (43 283150 X IEHEREA T LICTEAR S, HAF T -

(1) #id Main Menu>Preprocessor>Meshing>Mesher Opts 325, i Hi 1 [&] 4.42 FT7s i
[ Mesher Options] (43 M#SIETT) X EHE.
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I\Mesher Options F =
[MOPT] Mesher options

AMESH  Triangle Mesher Program chooses -
OMESH  Quad Masher Program chooses -
rograrm chooses

WMESH Tet Mesher

TIMP Tet Improvement in VMESH

FYRA  Hex to Tet Interface Pyramids =
AORD  Mesh Areas By Size I~ Mo

SPUIT  Split poor quality quads On Error =
[MSHMID] Midside node key

KEY  Midside node placement Follow curves -
[MSHPATTERN] Wapped Tri Meshing Patterm

KEY  Pattern Key Program chooses -
Accept/Reject prompt 7 ™ No

If yes, a dialog boy will appear after a successful
meshing operation asking if the mesh should be kept,

oK | Cancel | Help

F4.42 43P0 353 T06 1 HE

(2)7E:I Mesher Options X} i HE 145 [ Triangle Mesher JC = £ &3 M 2% ). [ Quad Mesher]
(DY 5y M 4s) Al [Tet Mesher] (PUMIAZ IAR) 55 R FIRME. EFEAITE 5> M #5
il [OK]Y BT,

4.2.5 5B

TERAT— M () R st 20, P %% B A AR BT ] Bt 23 P (Free) S BRI 53
’ (Mapped).

H EH 23 PO T B G R RR I BRI, BB AR 1 AR, TR 43 I JULAS (R X P
JCIEARA P B, i B T HEA AR Ak ST Wi A% L 5 DY T B = A1 T
TG, WRSHAAR R RS HALS NTHIAR 0. WU s A IR AR, B S b R 51
i, A SRR B R Rk SR, ARSI AR B B — R AR R AR ERRT, A REREAT R
Sy tlEl 4.43 PR

wrm e gybd, Aho W3R Smartsize SEATHEM], EHEHAT A 12 W AT Main
Menu> Preprocessor> Meshing> MeshTool iz #3524 T [Mesh Tool 1 X1EHE, %K 4.44,
WS [Free] HUIkdidl, A A H2 M.

Mesh I Areaz Vl

Shape: " Tii & Quad

@ g Mapped € Guen

3 on 4 sided vl
Mesh I Clear |
Kl4.43  JirM (D HWUR Ch) Kla.44 7 PP

#L8A: 128 [Mesh Tooll *HEAEA R EALT, A FEFET FUMAHIRE, ANSYS 4 A Fhdést T bt aH
KRR 44 o MARA 6948 5 4540 B F R KA.
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R A AN B FOA T (B 4.45 TR A, A AR R R A

(1 ZHPe Hx “\chod\ex2\” H SR TAE H %, 817 ANSYS, S5 Hii TR
B S, 4T TFHUR P “ex2.db”

(2) *di Main Menu> Preprocessor> Meshing> MeshTool 32 #5247 7T [ Mesh Tool ]
XS T o

(3) e 4.44 Froni) o MRS, EFE [Mesh] FHigE A [Areal, FRoRxHEHT
%53 i%+% [Shape)] Huiziz4l [Quad), FomiiFePUIERITIIR: B LRI M
1 [Mapped), fd IS o3 9 o R i Bty Mesh Loef]

(4) A AR O UHE, 75 BB G h a8 A @2 il mm, #idy [OK]
Fille BRI, Kt AR R AHEAE (] 4.46), FoRARTTHSE AT, ASfeusittrme
S 03 o 3 XA R 1 S DR T (R AR e (B H IS T 4.

3

L3

L1

L5

Kl4.45  fpitAT o MK 034 2 Kl4.46 X TLAL T IBEAT WS 7 I 57
AR A @EATHA S WA, ZRAGDFH 3 K4 FRAR, HAREREIERT 4 0T8T LA EIEE
it R AR 69 2R . T B EATR G EERAE, A AT @ik RS e R R

(5) ¥.i: Main Menu>Preprocessor>Meshing> Concatenate>Lines 5., #Han& 4.47
Fe TR B EAa DO BRAE, HY BRARTE EEAL & hak £ L2 1 L3 (S5 K] 4.45), MR )5 it [OK]
. HERE S RINE 4.47 £ s, AT L2 M L3 B4 AP T L6,
B HxtKRMATEEE, B F LT A E K Main Menu>Preprocessor>Meshing>Concatenate>Del
Concats>Lines ¥ R BUHK R 7 Frigay i,

(6) BEITF7E [Mesh Tool] XFiHHEH LS [Mapped] FiE44l, FFAEZIEH FIR
FrHRHEZLE T (3 or 4 sided) T, SRJ5 i Meh 4], Wik 4.48 Fiw.



SR SRR AT

Concatenate Linesy

% pick ° Tapick

{* Single { Box

" Polygenm (" circle
(o Loop

Count
HMaximam

Minimum

Line No.

@ List of Items

~ Min, Max, Inc

|

frize Apply

Reset Cancel

il
Elel

Pick All Help

Kla.47  HBEATERINE R

Mesh: I Areas 'l
Shape: Tii & Quad
C Fiee @ biapped © Suesp

Jor 4 sided hd l
tesh I Clear |

[€4.48  EPERILE W

(7) PAE B G O R AE, (2 BB A b #ET e i, iy COKY #dBlT .

T2 (KIS 73 P25 R AN 4.49 P

Kl4.49 UL TN 53 I 45 R

B AT E— ARG H R ER G SR, £B 450 AR STEETREAR L6ET
A% (% [Element edge length] XAAE S A (0] B A #0) . 4w 450 £FFmik BB, €4 R4H N

4524 B 4.50 A P 0 M -

M Global Element Sizes

[ESIZE] Global element sizes and divisions (applies anly
10 "unsized" lines)

SIZE Element edge length Io
MNDIY Mo, of element divisions - |4

- {used only if element edge length, SIZE, is blank or zero)

Ok | Cancel Help

K450 4 )Rl oo R
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EE VAR R R AR R A R R T, A8 R i ARAEE — AT A _E S SRR AR S 69 TR SRR T
R oA LR SREX (TAEHYH LA ) ; R @megdRd 3 £EKMMK, NED EE TR NELM
i

ANSYS ICFRHE T U I I TR A A, W AN IR e g AT et A, PRI R
(1) Bpli TR L froResumselbi ], b 53 B30 e o 1 B0t «
(2) H.: Main Menu> Preprocessor> Meshing> MeshTool 2 #5547 JF [ Mesh Tool ]
SHME . ARG 1% 4.51 TR BBk $¢ [Pick corners] JEIH, AR5 Bl Mesh  |§224]]
(3) B & OB AR IO G HE, %18 4.52 IEHOCHE RS 1. 2. 4 15, i [OK]
oM R 0T A2 BSAH ) PR BRSS9 A

Mesh [ aoss =] L3

Shape: " Tii ' Quad
 Free (% Mapped { Sweep

4
/‘ 4\ IOS
Ll B
Mesh | Clear | %‘i)ﬁ N /

K451 JEFEA s WL 23 K452 Iy R PEREAT RS 20 MY

XTI RS 70 R S TSR, A TEE, (HFERLR LA

o PRBRMINONTHIAR . BUBARSHREER (5 AHD L PRI

o MRIAGNTIL _E N HATARSE ) ockI B H  BUESRN I BRI o B H AR R
(R Sho UR/E 1. R S v

o AR ERAGMIFRRI >, BRI RIS A R AR R I AR R R

o VUIRIRMIAEID N AT AR (9 24 A Koyl 70 K

4.3 RRREI ML

WL S T 8 OB AR OC & PEAEAT 25 W IS AH OGP i CRLAE 5 F I B e
G P FITHRSR 53 9 ), SX GRS 43 I PRI 28 AT o A 52 U it i) UGS SRR A 3R 4743 Kl 4y
PIREERAE T o AR e SRR (RIAN [R) 2 1) 23 Sl A 48 W o R O3 (R B 0 TR R A ) 23
B AR IT R R R A

TEMEAT 23 WU, S AT IF “BszAE4a 00 M7 S&onDiRe, eAEASH AT L7 A0 %
TR NI E RS 5r, HARER

(1) *d; Main Menu>Preprocessor>Meshing>Mesher Opts 2 ¥, 3 it & 4.43 i~
STEHE, 2% K 453 ¥k [ Accept/Reject prompt] #7311 [Yes) kA




S EE SRR ST

ActeptReject prompt ? 7 g —
If yes, a dialog box will appear after a successful
meshing operation asking if the mesh should be kept.

Ok Cancel | Help |

K4.53 10T “EZAEL M7 R

(2) M AT AR R RS, Res it A&l 4.54 ProsigRt e . =4 [Accept Current
Mesh?] 41141 [Yes] SIEHEGIE T, KoM 852 AT PRI 705 RS2 2R (11
WAy, WU SIEHER R, Fil [OKY 4281, FRFFREBFNIA B R 3484

F\Accept / Reject Mesh x|
Accept Current Mesh 2 h

Shiow this panel again ? [V ‘es

oK | Cancel | Help |

K454 IEFER AR

4.3.1 R TASKI o

ANSYS Hfgfit 7T, W Mass21 &5, ] DU O SCBE m b AT A% K1) 23 o HLARAE
G YN

(1) Ay AR R o TR 26 A, AR SORBE R, 8 IR TT, 8 SCHHONE XKL
ZH.

(2) i Main Menu> Preprocessor> Meshing> Mesh> Keypoints > 5., 5 H B TE45 HX
XPUEHE,  FH BUPRE BT B P a5 S T RS R 0 (R 0B R, AR5 Fdy LOKY 4T,

H e DAE a2 NG A KMESH 12 58 B0 S8 i ISR 2 o B Q280
OCHE AT 1 3 10 BEATRIRE RIS, AEFANE PN “KMESH, 1, 107, 2RJE[HIZERI].

4.3.2 LMK

XTERIEAT MRS A4, nTRAH LINK f0T, nf DU BEAM 22500, Hh A LINK T
AT R R LU T B, 3Rl T

(L) il A R IR 28 AR, gl Lk 8 ot 8 XS BORE UM B4

(2) #.il; Main Menu> Preprocessor> Meshing> Mesh> Lines 328, it B A BUME
HE,  FH EUbRAE AL B rhae B g AT W R R 0 2k, AR5 Bl LOKT %A RIA]

FH P& v AR i AN RN LMESH iy 2 52 2 I R A% R 23 o MR I BExt 2k 1
B 10 AT MR KISY, AEHNET IR “LMESH, 1, 107, RJSEIZE00. [ 4.55 A
LINK10 #5eki 70 43 21 DY A2 LT
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K455 2t pdks K o5

BEAM 2T MAR I LLBL R, T IRAH SR 32 A o SO . 28Tl d i
W25, Forbow SO FHEAE O AE 4.0 b 17, I R A 40 e S 1A 745 11 4y
W BRI JT Y25

R IR)  OAG B T LA . anl&] 4.56 o, 76 SCRH I LA RST I, mT DLl
T HEN R T Z HOCAKE S ()3 P AT A R o fH AR R P (R 5 . 990534 0~5 2%, 0
TR RRERIRI Sy, 5 BRIk Sy H K 4.56 Hp g _MoStVIeW b LK E B A
AT SR aE . B 457 WoR T 04 (Z5) M54 Cf) MR g .

Help Meshview L - ‘ -----
1456 faI 5 1 4,57 #4945 S L

4.3.3  THIMER]>

ANSY'S HLIGE ) PLANE FGHT SHELL H Gl LU SR b4 T RS &1l 4y o Fodsef
paRr I
(1) Al WA R o £ AT, A5 SH 8 SCHRTG 58 SEHHORE MRS
(2) H.i5 Main Menu> Preprocessor> Meshing> Mesh> Areas> Free Sz 51, 5 H & FE 45 HL
XPUEHE,  FH B AR BTG h e B Bk T MRS R 2 T, AR5 Frls LOKY 424 RImT . A58
i FIWLs 23 99, 0] #iddi Main Menu> Preprocessor> Meshing> Mesh> Areas> Mapped> 3 or 4
sided 32 H (FEli gkt 4> ) i ¥t Main Menu> Preprocessor> Meshing> Mesh> Areas>
Mapped> By Corners (% ffi s5 BB 4399
F P& TT AR A AN TN AMESH iy 4 5 O T 10 PR Rl 43 o AL 0} e ¢
SR T T RISy, ERAE DA “AMESH, All”, SRJ5RIZERITT. [ 4.58 BoR T
AN TIPS R 23 (R A5 R




SR SRR AT

4.3.4 PRI RIO)

ANSYS HLuEH¥) SOLID #utn] LLRIKRT HBEAT W ks Xl 7y HAERAE A IS
(L) filcter A R I 28 A, B gl SO 8 e e XS BRI e SUMELZ 4.
(2) H.ili Main Menu> Preprocessor> Meshing> Mesh> Volumes> Free > 5., i [ TE G
HOCEAE,  FH SRR AE B A B i #2880 T PR Jal 20 1Tt AR5 el LOKY 4%4HRIAT . 47
FAJ WS 43 B9, AT 8 Main Menu> Preprocessor> Meshing> Mesh> Volumes> Mapped> 4 to
6 sided >,
M e mT DA 24N T A VMESH 12 58 BN AR RS X1 3 o B 0] g
SrP pTa R T RIS, RN RN “AMESH, AIl”, SRJGRIZERIT], P8 459 BoR T
AN A R RS R O3 (R R

F<14.58  THI RAS KI5 K459  fRA A% I 4

STARIIAE KI5y, ANSYS IBHAE T —FP 5 DA . 35050 I B I — N1 S
CRRARTED RS0 5 HE AN AR AR RN 53 XA TR AR o BB DU FRT  A% - Tl 4.60 B
1 ST P00 4% 1 DU A A A% 4L B, 3 B A A N TR B G ST R == 0 T P A%
CHIR, TR A A R T 2 TE s G SR b B A DU BT X = A RS T, E
S A2 PR A R[] B 5 7S T B TR B G

R 4.61 B SEd B, A5 R

(1D ZHDeftH 3 “\ch0d\ex3\” F -2 TAEH X, 21T ANSYS, X5 TH
P RSl TIPS “ex3.db”

AT i)

[«
Kl4.60 3 PURE Kl4.61  FrEm s PR ST Y

(2) i Main Menu>Preprocessor>Meshing>Mesh Attributes>Picked Volumes >z #.,



ANSY'S 1 FRIC 51 5 H BUR http://www.lubanren.com

H ETEFR BOMIEHE, 78 EORAL A TP B A 44, s LOKY 41, #ihian (&l 4.62 iRty
SPUEHE . 4216 4.62 XHAIEAT 8 v &

(3) H.ii Main Menu>Preprocessor>Meshing>Mesh>Volume Sweep>Sweep Opts i .,
AN P 4,63 BT FRGHHE o 1206 TEAE Hh A 05 B R

Fvolume Attributes
[vATT] Assign atributes to Picked Volumes

> I\Sweep Options x|

MaAT  Material number lﬁ [EXTORT] Set extrusion aptions used by YSWEER
REAL Real constant set number W ¥ Clear area elements after sweeping
TYPE Element type number Im I~ Tet mesh in nonsweepahle volumes
ESYS Element coordinate sys lﬁ ™ Auto sslect source and target areas

Mumber of divisions in sweep direction IlU
Spacing ratio in sweep direction IU

ok | Apply | Cancel | Help |
ak. | Cancel | Help |
K4.62 HREEAT @ iR K14.63 1300 W B0 B X T AE

e  [Clear area elements after sweeping] : 7EF1350 7 W J5 4 i1 F e PR . iR LI,
e [ Tet mesh in nonsweepable volumes) : 7EANHHEATF1450 50 I 6 44 DL DY T 44 5
W7,
e  [Auto select source and target areas) : I ShIEFIA A H AR . 7EBRIATEDL L5
TEHE R, ST IR TR B9, TGN Ik, BOM 5, T A SORHES
A, 7E [Number of divisions in sweep direction] SCASHE Fré A 4145007 1) _EHI8C
Ror 4 110, Jfipidi [OK]Y $&l.
(4) XIS (A6) HEATTI MU . (BUE ISR 70 4X6 MDY A%, W5
PR YR TP 45 L 5 BTy B 4 R 6 BPRT . Fiil; Main Menu>Preprocessor>
Meshing >Size Cntrls>ManualSize>Layers>Picked Lines = F, K5 H K TEFR BUHHE, 76K
TERL B ik 8 A6 T a4k, i [OK] #&4lm Rt saockion e H % h 6.
(5) HE (4) AR, R A6 itk el 4 H ¥k 4. SRR Wi 4.64
Fi7R o
(6) i Main Menu>Preprocessor>Meshing>Mesh>Volume Sweep>Sweep & 5., 51
K Fa DO TEHE, sEik b BB E b i) sed, sk COKY 424, ik ki A6 Jf i [OK]
Fl, ARk AR AS JE it TOKY 424, 5o 32 ks an &l 4.65 .

L
K4.64 s ST 7 B A F4.65 1o MEER

B AP AGLSF XEINRE L, AGLSHAT T A “VSWEEP, 1, 6, 57 EHEET.
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4.3.5 MBS

MR T RS R 2 5, AT RE TSR R RE TR A M DA A B A BR T A . T H
BT PR EATAE 2

o  FIHTH L IC NTEBE A5y Pk
I “Pesz 5457 (accept/reject) $E7n X i HEFE A I A%, 4R 5 BRI 40
THEER A, FHE RS FE T I E a4 Mg
AL SR P A
ok P kg RS T DY THMA SR IT A%

o, g5 R RN AT BR T AR Y () SR AT RS A4k . IAS A IR I AR S B
SR EA W RITHAT TE 70, EBRAEOLS, 44D 175 1S 2 A B CRIEAT]
IO E SR LLSGEE ITANE .

I T DATHT R4 Ak A 45 A 28 IR AR AL GUI #E T, [ 4.66 & FHERIATE) Smartsize (K
SPAEA 6) H MR A T gs A, BN LT Rk, B E R

(1) #di Main Menu> Preprocessor> Meshing> MeshTool 325, T4 4.27 Finsy
W) TG HE . 76 T i) [Refine at] T4 He v LUZ#E [Nodes] (15 50D [Elements]
(H76). [Keypoints] (OCHE £ [Lines] (£k). [Areas] (Ti) A1 LAl Elems] (5 #.76),
e 4.67 Fizs.

KeypPaints

Lines
Aleas

E1ose |l Elems

Kl4.66 o253 Kl4.67 ML SIERE

(2) Bl TR b (g savemelie s, (A7 24 BT f) 15 40 0 45 A LS A8

(3) L& 4.67 FroRif Rt iEHE Pk £ [ Refine at] T 4751 & HE ) [Nodes ), fs Feie |
P, i EERBOMAEHE, SR JSTE BB b fa I — A5 0, el [OK]Y 4%,
A 4.68 BT XTI HE .

IYRefine Mesh at Node x|
[MREF] Refine mesh at nodes
LEYEL Level of refinement |3 ,l

Advanced options

oK | Cancel | Help |

Kl4.68 ¥ E AL



ANSY'S 1 FRIC 51 5 H BUR http://www.lubanren.com

(4) 1t [Level of refinement] FHFIRHE ERIE U g04L g0, an [3) (Gl
1~5, 19k feFrsdt, 5 bfeFsm). %% [Advanced options] A [ Yes] EiEAE,
T Ta i o E . il [OKY #440

(5) AT WA 4.69 Frnmditbm B EXAEHE. WESHW ~: 7¢ [Depth of
refinement ] SCAHE i N AL IR E [1]1; 7& [ Postprocessing 1 T 47 1) 3% AE o & $¢
[ Cleanup+Smooth), F/RBATIEEL S FIgfblE. AR5 58 [OK] %4l

Ii\Refine mesh at nodes advanced options . x|

DEPTH Depth of refinement |1

POST  Postprocessing

RETAIN Retain Quads v Yes

Mote: This option is only valid with an all guad mesh,

Ok | Apply | Cancel | Help

F14.69  Afb im0 E ST UG HE
BLE: e LIRE RGN P 4552 8 Ak E) B B 4ab U U RS, REAK, afbedie B i A K.
(6) BB AI 12 maitk i gh B, Wi 4.70 pros.
DL A 5 R Bl AT AL i, AL E X R T g e S bk, HFRAE
B (D PSRN X GEIT, ANFEAP R, DUR ARG 3T 4040 5 145 R
o XFHICRMUH T 4.71 Fios.

K4.70  XFEE—0 AT AL K471 oo FEEAT 41

o N ICHE S MU T Ak W 4.72 Fios.
o XTERFEIHAT AL I E 4.73 FioR.
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K472 XFOCHE A 2EA T 4l Ak K473 ek E T anfe
o XIEEAIEATAL I 4.74 PR,

4.4 WIgWE

ANUF ISR TC TR S AT 2 A UE . DRIk, ANSYS F2J7$4E T Tk & D re LU I
JU R R B AT R AT AR T ANGF R T R BT T R AT R RS S SR ORI, BT BARRL G
TEAR PGPSR B 238 2t FH 1 R, ANSYS (A Dy fig o — Ml L H..

4.4.1 BCETRARKS Ak i

ANSYS ot T Z R ATTH , X eI 4T BE, WL Main
Menu>Preprocessor>Checking Ctrls>Toggle Checks 3 5., 5 4118 4.75 iz~ [ Toggle Shape
Checks) Xf & AHE, L ARSLATIF i oC ISl i H , AR5 sy LOKY 424 Riw] . o
FANTERAG LI & B F

I Toggle Shape Checks L |
[EHPP] Toggle Shape Checks
PR T 5 On
Lty Shear/Twist Angl Devigtion Tests v on
L Parallel Side Tests ¥ on
vt Maximum Angle Tests ¥ on
Jacobian Ratio Tests ¥ on
Warp Tests v On

WNOTE: If you are turning all tests off it is more
efficient to issue SHPP,OFF in the Shape Checking dialog box.

0K | Apply | Cancel | Heln
Kl4.74  XFiiHEAT 2040 Kl4.75 BRI Ak

[ Aspect Ratio Tests] : ZRS LR 7T

[ Shear/Twist Angl Deviation Tests] : SHELL28 #5 ff &b i /i £ A
[Paralled Side Tests] : V47 & i 2= 46

[ Maximum Angle Tests] : & KM

[ Jacobian Ration Tests] : Jacobian Lt 346 2
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o [Warp Tests] : Ll [A 74

BOAEOL T LRR 0 H AR FT R, WA S A OC AR LR H , T Main
Menu>Preprocessor>Checking Ctrls>Shape Checking S5, 763 H! &l 4.76 7w BIXT EAE
1EF [Level of shape checking]l THiZIRAER [off), H-H#di [OK]Y Hiv].

I\ shape Checking Controls
[SHPP] Level of shape checking

Change Settings v es

K | Cancel | Help |

K476 JEARAS AP X T AE
4.4.2 WERIRGIZH
WA ANSY'S [ERATEIR BRI ZEAE S H T I ZOK, % T IR B R oA e ) — L8
ZH
(1) *.iF; Main Menu>Preprocessor>Checking Ctrls>Shape Checking >z #., H I & 4.76
Bty [ Shape Checking Controls] X% .

(2) & [Change Settings] i) [Yes] SaktE, R/ [OK]Y 24, Il
AR TEAR BRI ZHON AR, Wil 4.77 s

M Change Shape Check Settings
[SHPP]  Change Shape Check Settings

L» b

Aspectratio (EXCEPT FLOTRAM OR EMAG)
Quad or triangle element or face
Warning tolerance

Error tolerance 1000000

Deviation from 90 degree carmer angle
SHELL25 shear /wist panel
Warning tolerance

Error tolerance

THT

Deviation from parallel opposite edges in degrees(EXCEPT FLTRM OR EMAG)
Quad element ar face without midside nodes
Wiarning tolerance

Error tolerance

Quad or element face with midside nodes
Wiarning tolerance

=)
=1

11

Error tolerance

=
)
=}

Maxirmurm corner angle in degrees (EXCEPT FLOTRAM OR EMAG)
Triangle element or face
Warning tolerance

Error tolerance 179.89999385

Quad element ar face without midside nodes

oK Cancel Help _I

i

K477 SRR G 2800 i HE

(3) FIRbREZ G D4R % (D R L . SRS
wEfE, Hidi [OK] #HIRIW,
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SLEA: B T4 4.76 B 69245 AE F 4% [ Level of shape checking] F427) %4E# [Statusl , A/ %+
[OK] 441, 3R R T AT RIRF A%k, 4B 4.78 Fr=.

I\ shppStat Command
File

x|

ASPECT RATIO (EXCEPT FLOTRAN OR EHAG>
QUAD OR TRIANGLE ELEMENT OR FACE
WARNING TOLERANCE ¢ 1> = 20.00000
ERROR TOLERANCE 2> = 1PARAGA .
DEVIATION FROM 98 DEGREE CORNER ANGLE
SHELL28 SHEAR-TWIST PANEL
WARNING TOLERANCE ¢ 7> = 5.888808
ERROR TOLERANCE ¢ 8> = 3B.Bﬂbﬂﬂ
DEUIATION FROM PARALLEL OPPOSITE EDGES IN DEGREES
QUAD ELEMENT OR FACE WITHOUT MIDSIDE NODES

WARNING TOLERANCE (11> = 78. 88808
ERROR TOLERANCE <12> = 15@.0000
QUAD OR QUAD FACE WITH MIDSIDE NODES
WARNING TOLERANGE (13> = 188.8000
ERROR TOLERANCE 4> = 178.8808

CEXCEPT FLOTRAN OR EMAG)>

1

4.4.3  WE MK

K478 HIR BRI S £

=
JAQEE=N

M P&l TR SHUG, R atol DO a0 AR Mg TR & T . EARE
RAEFLE R, vidi Main Menu>Preprocessor>Checking Ctrls>Shape Checking 3z 5., 7E#fH ]
4.76 Fi7R FIREHE k¢ [ Level of shape checkingd 481 & AE ) [ Summary] &5, Jf
Fily COKY %8l MR AL R, W 4.79 Prox.

TYShppSumm Command

File

SUMMARIZE SHAPE TESTING FOR ALL SELECTED ELEMENTS

LK SHAPE TESTING SUMMARY P33
<L FOR ALL SELECTED ELEMENIS 233>

Test

Number tested MHarning count E

Any ] 2] 2]

4.5 Bi&ER Mg

Bl4.79 PR R4S A 4 R

ANSYS e it T UL BRI, & nl LA S TR E 20 A 228 mh D D A% ) 201 R )
R, MRLIXFRZEEAG T, FEFen] LU E PRI 5 AL 0540 . WEARANE TG, F2/eHs B 3han
PRI LR 22 o 3K — E SIS T RIRS R 7308 22 I F- A0 A XU (0 R At e A8 19 3 2 P s el 2
SRJE I AR B R I FEALAF R 22 AR T Fiog R EUE. (BRI i3 52 IR B ORSR AR IR

0,

N RA AN AU, S EE N RS R R R, WilE] 4.80 Bas. BOK
SRIERATEAE AN E AU, HOUM S EAn s . EO6E) “\ch0d\exa\” H k]
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DR 380 51 0 i 22 S0 A, 3L GUI DR I -
(1) JH3) ANSYS, Jfd; [Utility Menu]d | [File] | [Change Title] &5, &2 #T
PRk “TWO DIMENSIONAL HEAT TRANSFER WITH CONVECTION”.

RHRR I i JUTE
k=520 Wim-°C a = 10m
h = 750.0 ¥Wim2-°C b = 06m
d = 02m
To = 100°C
Ta = 0°C
h, Ta

Ly

i
Y ik

b 5
Lz

* |—— b ——| 1 I 2
14.80 Z8 Il i IR
(2) i Main Menu>Preprocessor>Element Type>Add/Edit/Delete Sz, 1/ 4.81 i,
€ X PLANESS5 BT,
(3) Hiidi Main Menu>Preprocessor>Material Props>Material Models 3 ., 3 1 411&] 4.82
FT7s X IEHE, LEAK8 R AHEH 3EF [Thermal] | [ Conductivity] | [lsotropic] 3% F.55 .

[ Define Material Mode| Behavior P (=]
Material Edit Favorite Help
- Material Models Available
M Library of Element Types
Library of Element Types
Element type refierence number
x| bpaly | cancel | Hep | il _'I_I _’l_l
F4.81 & XPLANES5H.70 K4.82 s XRHE S

(4) ®iti Llsotropic) S, sl 4.83 Fros 0 iEHE. 76 [KXX] SCAKEf A
[52], #AJm#Hdi [OK] #fiik.

(5) i Main Menu>Preprocessor>Modeling>Create>Keypoints>In Active CS 5., %
DU As bR 43l s S 1~5 5K i: (0, 0, 0D, (0.6, 0, 0), (0.6, 1, 0), (0, 1, 0D, (0.6,
0.2, 0). FHRIBILIE 4.84 P,
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Y Conductivity for Material N x|
4 3
Conductivity (Isotropich for Material Number 1 :
Tl
Temperatures E
foox =]
3
Add Temperature | Delete Temperaturel Graphl
1 2
0K | Cancel | Help |
[£14.83 S AMEIZ ] Kl4.84 s SURHE R

(6) .15 Main Menu>Preprocessor>Modeling>Create>Lines>Lines>In Active Coord % .,
Iy NEROCHE R LN 2, OCHE T 2 A5, OCBERUS RT3y OB AT 3R 4. OCHE AT 4 R 1.

(7) H.ii Main Menu>Preprocessor>Modeling>Create>Areas>Arbitrary>By Lines 3¢ .,
CARIA & e R i e it . il 4.85 s o

( 8 ) B i Main Menu>Preprocessor>Loads>Define
Loads>Apply>Thermal>Temperature >On Keypoints Sz ¥, MEFEOCHEE L 1 F1 2, AR5 nl&
4.86 JIT /N FIXHEHE . 76 [DOFs to be constrained ] 513 HEF1 3%+ [TEMPY i3, J£7¢ [Load
TEMP value] SCAHEFHIA “1007, #fiih [Apply TEMP to nodes] Jrfi [Yes] & ikHELH,
iy [OK]Y %4 .

I Apply TEMP on Keypoints X[
L4 [CK] Apply TEMP on Keypoints
Lab2  DOFs to be constrained 4l DOF
L3
Apply as -
L5 IConstamt value
If Constant value then:
VALUE Load TEMP value 100
KEXPMD Apply TEMP to nodes? ¥ ves
L
L1 oK | Apply | Cancel | Help |
e A 2 s b
485 JLAHER K14.86 i Sl AT

(9) i Main Menu>Preprocessor>Loads>Define Loads>Apply>Thermal>Convection>
On Lines 51, #454k L2, L3 HI L4, S5 3t wi&] 4.87 Jros (AEHE . 75 LFilm coefficient]
SCAHEFHIN “7507, it [OK]Y %4,

(10> *f.i; Main Menu>Preprocessor>Meshing>Size Cntrls>SmartSize>Basic ., fE#
RS ES, 4R [Size Levell TFHugIRAER) [OffY I, SCH] Smartsize H 345 M 1)
figo

(1D DL EC& @y TRERIEE TG EAT, Nt ar LT B B R R T
i Main Menu>Solution>Solve>Adaptive Mesh SZ#, 3K 4.88 FionitxfifHE. 7
[ Number of solutions] SCAME A “107, FRTEH 10 ¥k; 76 [Thermal] SCAHKEFHA
“57, RoNiRZEEHIE 5% £ [Min. size change factor] 1 [ Max. size change factor] U4
HEFR A3 “0.27 F “17, KIRMIRER/NEHILE 0.2 B 1 Z [HfEF. K550 [OK] %
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HL, EIITAR EGE N RS R

I\ Apply CONV on lines ; I
[SFL] Apply Film Coef on lines Constant value ~

If Constant value then

YALL Film coefficient 750
[SFL] Apply Bulk Temp on lines Corstant vake ~
IF Constant value then: F\ Adaptive Meshing and Solution 5 X
vaL2l Bulk termperature . "
[4DAPT] Do Adaptive Meshing and Solution
If Constant vale then: MSOLM  Wurmber of solutions 10

Optional COMY values at end J of line
(leave blark for Liafformm CONV )
VALl Filr coefficient

TTARGT Therral

FACHMN  Min. size change factor 2

1

vaLz1  Bulk termperature

FACMX  Max. size change factor

KYKPS  Element size changed at all Keypoints -

KYMAC  Use user ADAPT macros? ™ Mo

« | = b | o | carcel_| ep |

111

Kl4.87 s SCUFAAT 1488 [ I 4 %Al 23 126 T

(12) £ Fa B s R v gl AR f5 . #adi [Utility Menul | [Plot] | [Elements]
SIS HIE N MRS 2R, Wi 4.89 iR

(13) FHAEEDN4 %, i Main Menu>General Postproc>Plot Results>Contour
Plot>Nodal Solu 3., %[ 4.90 EFREZ R, g [OK]Y #%4l. mA45 31 EY
AP 4.91 FiR

I Contour Nodal Solution Data x|

[~ Item to be contoured

Favorites Ey
[ Nodal Solution
& DOF Solution

[seRTemperature]
Thermal Gradient
Thermal Flu d
ol 1l
~ Undisplaced shape key
Undisplaced shape key IDeﬁered shape only j
Scale Factor IAum Calculated jID
Additional Options @l
ok | se | cacel | Hen |

K4.89  HIE RN A% LR K4.90 EPEEE S EIE
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ANSVS 8.1

TUL 25 2004
13:32:50
HODAL 30LUTION

(AVG)
RETS=0
PowerGraphics
EFACET=1
AVRES=Nat
802658

TWO0 DIMENSIONAL HEAT TRANSFER WITH CONVECTION

Kl4.91 WEEZ A
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FRE MESKE

RN T A PRICERZ S5, AT ORI 0 i 28O B A TSR Ao N T 2 AT A PR
JUAHTIIOREE 20, AT LB S AR SN g 28, 1 ml LIS RS el 7 22 e AT R e
TN At N 2 e HE O F HRHBU R BEAT T A Rl 0 2 Jim s AT DAGE I8 24 1R SR AP )
[ LA T SR A

5.1 T &ffTraEs

£ ANSY'S FR R AT 28, W] AT 22 Rk, iy HAE I 8Dk Ity B IR
figp et e P e A P e

5. 1.1 frdinak

ANSYS ik (Loads) fUHGi SRR Py S s/ A 7o AN R 22 R 1 A
BT
o HiNIHT: iR iy B D). RERIE S
PN WEE . PG XA PR T 4
WEA T WA TGRSR, WEIZBE. SIS 1 AN G B 2 T 4%
M7 M A CREIED « PR, LA R P o 235 8 5
WA LRI 55
DURR PR =, gl 20 /N K3s: Ak (DOF) 4. 11 (B #f) . RiaEsr. 14
FEAr B R 38
o (2 (DOF constraint) ¥f25 @ — H HE—CAME. B, 2580 2R B
it 78 A LR RN TR T TR 25 B vh 45 2 by il B R0 ARG AT I I 5 4%
.
71 (Force) hyJtifin FAERIAT s (A b fur o AnAEASE L b gl i o 19 0 R
Figkfr (Surface load) Ayt i1 HEAN T 1) A dnr o I WITESE R 23 BT R T
FEAT (Body load) ARSI AT . Wi o3 B b B B
PPERAT CInteria loads) 4 FHAZAARIE I 5 DI AR 48eaT o T4 43 v 0 T 1 ot
3905 FH A IR o
o s (Coupled-field loads) b UL b#ar ) —FhRFERAGE DL, 45 A —FP 53 #1152
g KD i — Rl Mt a. i, Kemddg oA b o H AR B 18 b S5 16 4y
T i ) A2

5.1.2 fi#ib. TR PEEA

AT B SRR AN T 28, R A AN [ R iy 800 RN AN RO 382 45, sl 5.1
Pizse B, fES 8ol Pl e 8, RS AT BOD N ), AR o
HH T AR B g i 8L S AN TR R S 2 55
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i A

1 2 o fif b

Py »

i i)

K51 AL

T RPATRIEATBOL R I 5o R TAFRI A, 7L A

o EARZMEEI SRS M, AT b W I 28 LU RESRAS RS

o EERVEBARIEWRA M, ALHT 520 2 i AL A I i) SRR CR R A A B i

HHHE — NI TP KD

o (EUBIINTH, AT R BRAT USRI AL Y 2 SR AL A -

PHEEAURIRAELTE T8 N O TS v S B INAF . P ISAQDUN T T S AR
HEAE AR Z A T (RSB S) TSR IE.

Bt X HEAR SRR SR M, N T AR BRI H A P A e oD 5
AN BT BOEHTINE] 5 2 10 b b, RS TP AUE] - UCTHITIAAG B A R
A, BRSO, BAT—MER 15~25 YCPANERI 78 . WKl 5.2 s,

we @ ¥
O s
Bl 1 2
ik
. N

¥

92
BI5.2 fidh. T RITAIE
5.1.3 i B~

WA ORI T a4, IS BAR 7 s A 2
(1) 5 [Utility Menu] | [PlotCtrls] | [Symbols] 35, Kiafi i in & 5.3 s (5516
HE
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[/PBC] Boundary condition symbol

Individual symbal set dialog(s)
1o be displayed:

 All BCHReaction
 all applied BCs
Al Reactions
" None

 For Individual:
[¥ Applied BC's

[ Reactions

[¥ Miscellanecus

IS

[/PSF] Surface Load Symbols Mone -
Vistility key for shells [~ off
Plot symbols in color ¥ on
Show pres and conwect as Face outlines -
[/PEF] Body Load Symbols None hd
Show curr and fields as Contours -
[/PICE] Elem Init Cond Symbals Moire =
[/PS¥MB] Other Symbaols
CS  Local coordinate systemm [~ off
MNDIR Modal coordinate system [~ off
ESYS Eletnent coordinate sys [~ off
LDIY Line element divisions Meshed -
LOIR Line direction [~ off
oK | Cancel | M _I

(2) 7t [Boundary condition symbol] ik %1 ik LAl BC+Reaction] 1%,

iy [OKY #HETAT .

/5.3

[ Symbols] *tiGHE

e

#.8: £ [Boundary condition symbol] #i£ 5] & i+ [Nonel £, TXRTHE T,

5.1.4  fu Dk I

i B 1% (Load step options) & FH T3 -2 il 4800 FH e T Canint ey 5~ 224k
I 18] 25 B A 20 BR B s 15 55 R FR. ¥Ath Main Menu> Solution> Load Step Opts 3¢ .
Al R I BOD R TSR, Wil 5.4 .

K5

Define Loads

E Load Step Opts
Output Ctrls
Solution Ctrl
nonlinear
ExpansionPass
Other
Reset Options
Read LS File
Write LS File
Initial Stress

A AT OV R IR A

B R P REFOTE T ERELTTA, $5 Main Menu> Solution> Unabridged Menu 3 #-Bp =T,

JEETT A 385 B 032 ¥ )i , ¥l Main Menu>Solution>Load Step Opts>Time/Frequenc>Time

- Time Step 25, nl 3 tH i 5.5 ProsfxififE. 7 [Time at end of load step] SCASHE 14
NI TR (1 8% 2 25, £ [ Time step size ] SCASHE Hh i A I 1) 25 KN, 75 [ Stepped
or ramped b.c.] FLESIRMEPEREE D NE (Ramped) MR (Stepped) iz,
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I Time and Time Step Options

Time and Time: Step Cptions

[TIME] Time at end of Ioad step 1

[DELTIM] Time step size

Ll I

[KBC]  Stepped or ramped b.c.
& Ramped
 Stepped

(5.5 I [H] 5 ) ] 25 35 1

o WHRZIINE, TR T 0 T O B ETE N, HA R A A A O 25
I, W& 5.6 () Fis.

o WNHLEMIEINEL, AU T AN AT, BAEATECP AR, ATk
REFAAE, Wik 5.6 (b) Fios.

S

itk & ® T4 i 4 fir gk
O fded
e 1 1
fir gk
/ |
/ I
2
boo—»
I 1] 1l
(a) BN (a) BrEring

K5.6 & hn#S I RNk
TR T TP W07 LA 2 SRR M 437 PR R S0 ZE R S5 Wy 40 A7 T OB B 2%, A 13
REFPER .
5.2 fIFB4R

PE R LR NFR DOF 210K, S AR ZE 2= [l v (1) 1 PR BE IR 20 o SRS 249 RO it 115 5
KB LR L, PR BRI S 5y my L A . AR SARE R AT AR A Y
ERTE, W3 5.1 Fis.

5.1 FEZFRFPILABAR

e I ANSYS FRifFF
e i ¥ UX. UY. UZ
) ROTX. ROTY. ROTZ
By W TEMP
W35 53 b K AX. AY. AZ
bR MAG
LR BN LA VOLT
ik ki MR VX. VY. VZ
i) PRES
T3l e ENKE
Y HCE ENDS
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1

K57 HBZE

(1) JHi3) ANSYS, H.i5 Main Menu>Preprocessor>Modeling>Create>Volumes>Block>By
2 Corners & Z ¢, fE#H XHEHEF 4 [Wwidth] 24 [10], [Height] 2 [20), [Depth]
2y [50), i [OK] %4143 2l 5.7 Jros () SL A mi sy,

(2) i Main Menu>Preprocessor>Element Type>Add/Edit/Delete 351, $4 55 P %441
07515 SCH TRy SOLID65 .

(3) ek THLAL L) SAVEDBLp ) (5 Y, AT DL B PR B o A
B e SCAHFAE B “Ich05/ex1!” H & T
AR EEREAEA TN, EAHRGHEMELHATIRE. Bk, EiXitH ERTH RS
BB A L TUER B R T I B,

(4) PRI CHE A 5 Mmpr G4 K. $idi Main Menu>Solution>Define

Loads>Apply>Structural>Displacement>0On Keypoints 5., 3 HU11& 5.8 s i B 36 BU
TEHE. fESCAME AN (5] 838 HI BlbRAE BRI & h i BB 55 5, ARJE ek [OK]) 444,

* Single " Box

" Polygon (" circle
i« Loop

Count = 0
Maximam = &
Minimam = 1

EeyP No. =

% List of Items

(o Min, Max, Inc

|

0K Apply

Reset Cancel

Pick ALl Help

il
Pl
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KI5.8  PEAFIE N2 A R OC B

(5)FEE B a1 5.9 Fr = L Apply U,ROT on KPs I4HiE HE . 7EI DOFs to be constrained ]
FIFRMETES [ALL DOFY, HEMRFFAZR, W5 Hdr [OKY 2 I S8 £ 5 21 T 7%
J5 1 E

I Apply U,ROT on KPs x|

[DK] Apply Displacerments (J,ROT) on Keypoints
Lab2 DOFs to be constrained

LI
LI
L2

Apply as IConstant value -

If Constant value then:

VALUE Displacement value |

KEXPMND Expand disp to nodes? I No

(84 | Apply | Cancel | Help |

Kl5.9 AW BHE
#.80: & [Displacement value] X AAE & s Ao A3 49 %8, BiAEA (0], Bsbfl P BB R T2/
KAEA (0], AP&TARENLCME, EAEATESFTRAFESR, MG ATEHFRLFRE.

(6) THELLEMD, %K 5.10 ProsiftirseE, JocHal 6 2 UY M1UZ J5 i) B
J&.

I Apply U,ROT on KPs x|

[DK] Apply Displacements (J,ROT) on Keypoints

Lah2 DOFs to be constrained ‘AII DOF
LI,

Apply as IcUnstant value =

If Constant value then:

WALUE Displacement value

KEXPND Expand disp to nodes? ™ No

Ok | Apply | Cancel | Help |

K5.10 ZHUYFIUZ

7£%: [DOFs to be constrained] 7! ZAE 4 % k5| RAE, TRIBEF EANAABE, AFHRLSADEAHRE,
4@ 5.10 A .

TN SE LR IR ] 5.1 FT R
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KI5.11 it hn s 4 R s R

H P Al ¥ Main Menu>Solution>Define Loads>Delete>Structural>Displacement>0On
Keypoints S A B OG5 s (I I AL 20 3 R AR O IR HE fS 1k P22 kR ey
WO T, et [OKY 444, Hea it 5.12 firzr i) [ Delete KP Constraints ] X G,
7t- [ DOFs to be deleted ] T#ﬁﬂ%*[*ﬁé*%ﬂﬂﬂ?ﬁ’]é’]%ﬁﬁ i [OKY F4HEpmT.

IDelete KP Constraints x|
[CKOELE] Delete DOF Canstraints on Keypoints
Lab DOFs to be deleted IA” DOF ,l

Ok | Apply | Cancel |

Kl5.12  MIBRAT R 4R

W —RMR Y RE, BEAE THITZHRGM T, IR P AEHEE 545 [Replot] #)
#EPT, 4eB 513 i,

Cursor Modle b

Wigw »
Fit
Zoorm Back

\VWindow Properties ¥
Graphics Properties *

K513  EIEAL T A e A
MPERT U i e TN I RS LR, R 5 GBS, AR

5.2.2 RFRMISRARATH

U RAT RO CAS AR B HAT SRR SO AR RF R, U ™ Al RAASE O R B s SRR ) SRR
AL XS5 0T, KRR T AR~ IRTAMES S RY- THT A R e e B0 0, it St
PRI FAATHET I N A ST e e v B0 0, Wil 5.14 Fror.




ST MBS KRR

]
e |x SRR
|
|
|
J

z | B ZROTE) A
B ik amE
CIRE (@ BomE

Kl5.04 XRS5 ROSFRL R
DAL /N TR ST RR TR B R g 151, A G 00 R A R4 TV
(1) Hiili T b fRESMPRIG b ST 5.2.1 45 eb ARA7 (R HR e
(2) 5.1 Main Menu>Solution>Define Loads>Apply>Structural >Displacement>Symmetry
B.C.>On Areas 34, ittt [Apply SYMM on Areas] XJ1GHE, 7 B JE AT s v Ze (i i
(3) Huili LOKY #AH X MR R RNt N 5e 5, 4nll 5.15 o, RFRILA EAsf S Frid.

KI5.15  0F it In X AR A

#LBA: A F ¥ 4% Main Menu>Solution>Define Loads>Apply>Structural>Displacement>Antisymm B.C.>On
Areas ¥ Faf @b BT ARY R, eAnid RaHAR L) Rag i 7 B4R A ARid.

PP BT LIS sl ERIEIIAR N R AR BSOS AR AR, A R, AN

5.2.3 W& HEME

Y i EAL AN B 22 (1) B FE U E (N, T DU AR & H RS 7. BT
HBEXT i) H HEEEATARR S, DR EAT B B RS G 2 i I e R 23 W o LARITTHI R AR T
GG, 0 I 17 PR R EH PR TR S R A

(1) Pl TEUR: (i RESMDR e AT 5.2.1 5 eb A7 AR ERS A5 i
(2) #.:ff Main Menu>Preprocessor>Meshing>Mesh>Volumes>Free % i, 1EFF KL &
Ak, il [OKY #&4l, nI#3 21 5.16 Froxifpi .
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K5.16 AR R I

(3) #udi [Utility Menu] | [Select] | [Entities] 328, 3N 5.17 Fios ) sSeikik %

ST UHE o B T B R A R AHE Pk % [ NodesY, 764 F K FHu s £ HE ik [By

Location), Jfi&+ [Z coordinates] #.7GHE, SRJ57E [Min,Max] SCAKEH A Z [ (1) A4
[50), #fi setean ikl IXFERRIE T 200w B BTa 5 5

fiVSelect EntiGESET|

Nodes -
By Location -

X coordinates
¥ coordinates
& Z coordinates
Min.Max

50

|

& From Full
" Reselect
 Also Select
 Unselect

Sele All Invert
Sele None| Scele Belo
0K Apply
Plot Replot
Cancel Help

BI5.17 4%/ B IR FE T

(4) #.i; Main Menu>Preprocessor>Coupling / Cegqn>Couple DOFs =% ., 3 H K TE 4R HX
RPEAE, el s, e ) 5,18 R ORHEHE.

I\ Define Coupled DOFs

[CP] Define Set of Coupled DOFs

x|
MNSET Set reference number |1|

Lab Degree-of-freedom label Uz -

OK | Apply | Cancel | Heln |

K518 A& AHE

(5) 7t [ Set reference number ] SCAHE P AFE & 51405 (1], 7% [ Degree-of-freedom
label] FHAIERMEFERE [UZY 90 Z 1) H BB MGG 14 S 5.19 s .



ST MBS KRR

K5.19 HHEEHAER

B R AT UX. UY Fe UZ ZAN5 G169 B & 5 g AT A1k,

E R E S E B RS, AT #d: Main Menu>Preprocessor>Coupling / Cegn>Del
Coupled Sets Sz 5., #iH Wik 5.20 FrosfI0EHE. 75 [Range of sets] —ANSCAKE H 43 51l 4
NG ERIR GRS L5 DK, JEpds [OK]Y &Ry,

IDelete Coupled DOF Sets - x|
[CPOELE] Delete Coupled DOF Sets
NSETLNSETZ,NINC Range of sets |1 I I
Neel Of nodes in set, delete if ary are sslected =
Ok | Appky | Cancel | Heln |

K5.20 MiIBRAEA H HE

5.2.4 AW iFE

LIATTREA AT CASEIL Y s Ze A 7% (A, 1 BT DLSEERAS s e 5 M B R & o
Fi: Main Menu>Preprocessor>Coupling / Ceqn>Constraint Eqn 5., #H 411 5.21 Tz~
LR T RENTIEHE . ] 5.21 Fros LR RE g 5% (UX_1) +2* (UY_10) +3* (UZ_20) =
0, e UX_1. UY_10 F1 UZ 20 735371 i 1 ) UX A28 5 AL 10 /9 UY REEE AN 53
20 [ UZ 1%

M Define a Constraint Equation . x|

[CE] Define a Constraint Equation
CONST = C1*Lab1(NODEL) + C2*Lab2(NODE2) + C3*Lab3(NODED) + ..
NEQN  Equation reference no

COMNST Constant term

1st term of the equation
NCDEL Mode rumber

Labl Degres of fresdom
C1  Coefficient

2nd term of the equation
MNODE2 Mode number

Lab2 Degres of fresdom
€2 Coefficient

3rdl term of the equation
MNODEZ Node

Leb3 Degree of freedam
c3  Coefficient

A

x| Apply | Help

K5.21 WEANIITE
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JH /7 a] Bl Main Menu>Preprocessor>Coupling / Ceqn>Del Constr Eqn i 5L 4 & X )
LT

5.3 T

R HT Y, E i E BRI EE, NIRRT A FXL FY. FZ. MX,
MY, MZ. FP a5 LU s s st S vy 45

5.3.1 jtupn i JysE

LA 5.7 B AT o), FESCBE S 7 R 8 it Jon 158 ) () 4 mb i 2 0 B8

(1) Hiili THA b fRESMPRIG G ST 5.2.1 45 eb LA (R HR e

(2) i Main Menu>Solution>Define Loads>Apply>Structural>Force/Moment>On
Keypoints 3z i1, 5t BB BONIEHE, I BUBRAE BB AL B ik b e nd 7 0 8, SR il
COKY $%Hl, 5t unl&l 5.22 Fros fnS 1A .

I\ Apply F/M on KPs |

[FK] Apply ForceMament on Keypoints

Lab  Direction of force/mom v -

Apply 35 Constant value -
If Constant value then:
WaLUE  Force/moment value a0
(o4 | Apply | Cancel | Help |

F5.22 i ek st n

(3) ## 7E [ Direction of force /momY K241 RHEH EFELFY 1, ZEL Force/moment value ]
CAKEFFIAN TR/ [30), 285 iy [OKY #&4HEImT . &5 5k 5.23 fios.

1

K5.23 ity m g

A e [Force/moment valuel X AAE T A FAL, £ 697 6% A Ardh A %) .
5.3.2 HEWE NI

FEERNIIIG UL T, A Rl — AL B HOR BB s e, T R i R AR R 5
Bt EEHTES, FEOCHE A 7 R 8 HUPI I E 15 1A ) R AOEE AT 430, CREHRACIEUR
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FY=30 B E, H#MEan.

(1> *.i5 Main Menu>Solution>Define Loads>Settings>Replace vs Add>Forces 3% .,
AN 5.24 FrosfdEsHEHE. 74 [New force values will] FHugFRHME+H %+ [Replace
existing] &3, ARJ5 T COKY 44, W LAJSREAT 5 52 ¥ & 00 I B i) 0 AU A 1) g

#L: [ New force values willl F427] ZAEF #9 [Add to existing] & -=#749 H 45 B3| R ka9 /) £; [Be
ignored] & F#IX E 449 ) HAk Lok

FReplace/Add Setting for Forces E x|
[DOFSEL] [FCUM] Replacs/Add Setting for Forces
[DOFSEL] Forces to be affected Fx

[FCuM]

Oper Mew force values will Replace existing =
RFACT Srale fartor 1

o | epply | cancel | nelp |

£15.24  EABE S RRHE

(2) i Main Menu>Solution>Define Loads>Apply>Structural>Force/Moment>On
Keypoints = 5., FHT i B OCHE AU 7 A1 8 (1) FY =-30 BRI W],

5.3.3  LLBI4E i F I

A IS P o 0 A v ar AT B A, JLERAE TR -

i Main Menu>Solution>Define Loads>Operate>Scale FE Loads>Forces >, i H 4l
Kl 5.25 Fizn fxHEAE . 72 [Forces to be scaled ] #Il&AE i FAF4EMUMARN, w1 [FY ) 7
[ Scale factor] SCAAHEF g AN 4ijk L £0.5), #RJ5Hili [OK]Y IR AT,

I\ Scale Forces x|
[DOFSEL] [FSCALE] Scale Forces on All Selected Modes
[DOFSEL] Forces to be scaled Fix
FZ
[FSCALE]
RFACT Scale factor EI‘E‘
oK | Apply | Cancel | Help

Kl5.25 b4
AR RABMRAEAS F 5 EREFTRERZ S, O BERBE A RER, #ILT— 8k,

5.3.4 HEHIIAI M

BRI AE SRR Y E )y s R BT PR TR |, T DU AR

(1> i Main Menu>Preprocessor>Meshing>Mesh>Volumes>Free ¢ ., &£ K LM &
H A, el TOKY $ A AT A% K1 23

(2) i Main Menu>Solution>Define Loads>Operate>Transfer to FE>Forces Sz .,
Hf1E] 5.26 Frs KA R HE
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I\ Transfer Keypoint Forces to Nodes

|

[FTRAN] This function transfers forces from currently
selected keypoints to currently selected nodes,

Cancel | Help |

K5.26 e J) 6 TEHE

(3) Hi7 Main Menu>Solution>Define Loads>Operate>Scale FE Loads>Forces 3¢5, Jf
F 8 5.25 HHATWE, i [OK] HH SCH X iR HE .

(4) #if; [Utility Menu] | [List] | [Loads] | [Forces] | [On All Nodes] 3., 41
T R BT, WE 5.27 ion. nILLEH, jJEI’J/J\?(%‘ME/J\?’JJ?EEE’J 0557

FTAFLIST Command

x|
File

LIST NODAL FORGES FOR SELECTED NODES

1 TO 448 BY i
CURRENTLY SELECTED NODAL LOAD SET= F¥ Py FZ
NODE LABEL REAL IMAG
169 FY —15.6BaA060a . paaBeaaa
219 FY —15.ABaAB0EA . AaEREaAA

F5.27 FIRERT S EES S
5.4 RMETE

2R Ay B AE G5 M) 3 BT b i W — P 7E ANSYS H, AN AT LUK 8 i Ay 28t o 281) 2k
%HEL ] U hn 205 SRR by w] BUR AT A, e aT it n etk AR Ak i 1 2
I AT DL N d% — 1 RO R B I 4o
5.4.1 JeAERE

DL 5.7 Fios A k], BRAE R
(1) gl TR b fryRESUMDBl A k5T 5.2.1 35 i (A7 AR R MOdR 122

(2) *H.i; Main Menu>Solution>Define Loads>Apply>Structural>Pressure>0On Areas > .
X TR D0 22 T fr 280 06 PP 225 SCRTHAT 2 I, AR5 el LOKY 4241, Hg o wl&] 5.28
o~ IxHEHE. 76 [Apply PRES on areas asal FH741&HEHEFE [Constant value] %73,
7t [Load PRES value] SCAME T AATHEAE (1 (100D, Hiili LOK] 4ZHHIT] .

mApva PRES on areas

x|
Constant value -

—
—

[SFA] Apply PRES on areas as a

If Constant value then:
WALUE Load PRES value

LKEY Load key, usually face no.

(required only for shell elements)

Apply | Cancel | Help

$l5.28 il 2% 11 i 3%,
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H ik w] BL R i Main Menu>Solution>Define  Loads>Apply>Structural>Pressure>0n
Lines S Bt £ i i ak; 2 Main Menu>Solution>Define Loads>Apply> Structural>
Pressure>On Nodes ¢ . %F 15 i i I 3 10 #7 2 ;% f Main Menu>Solution>Define
Loads>Apply>Structural>Pressure>On Elements 3 &% 5. 7 il 1 2 i 17 25

7E&: ANSYS A5 ZARE LA L L@ RAMETD E L@ E, Bk, wRE—KR@EA T L@
B b At AR AL, WIRE I @ RASAH K.
5.4.2 BRI I )k,

BTGP oG, T RAFEIL B ngul i) (0 e g, AN R KR T,
J 3] DAV B AR A . 1 1t DA AT SR A 9 A 2R A0 G2 R G N s ) R AH DGR
(1) TEH AN ANSYS, & XRIeA BEAMS, JH4% 1K 5.29 B E S .

I\Real Constants for BEAMS3 x|
Elernent Type Reference Mo, 1

Real Constant Set Mo, Ih_i
Cross-sectional area AREA Igli
Area mament of inertia 122 W
Total bear height HEIGHT lmi
Shear deflection constant SHEARZ loi
Initial strain ISTRN Igi
Added mass/unit length  ADDMAS lni

oK | Apply | Cancel | Help |

K529  BHESH AL

(2) FEICHE R L A2, AAFRIA (0, 00 Al (0, 10), JfFdEHApigk.

(3) Ko WA, HEEZA K 5 Br. JREER A4t S _Btn UX R UY J7 4 B 24001,
TR e i BTN UY J7 AL 2 A, Wikl 5.30 . HBIRLAE G “\ch05\ex2\”
H N LAl

T
L xa 2 3 4 5
P i}

(15.30  filj LR R

(4) i Main Menu>Solution>Define Loads>Apply>Structural>Pressure>On Beams 3%
B, B AR OIS HE , SRR IT 1, s [Apply M4, B 5 an i 5.31 Fror it LApply
PRES on Beams] XJ1ifHE.
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F\&pply PRES on Beams x|
[SFEEAM] Apply Pressure (PRES) on Beam Elements

LKEY Load key

Wall  Pressure walue at node I 10|
Wall  Pressure value at node 1

(leave blanik for uniform pressure)

Optional offsets for pressure Inad
IOFFST  Offset from 1 node

1111

JOFFST  Offset from 1 node

0K | Apply | Cancel | Help |

PI5.31 X342 5 e it fin T ey 2

(5) 7£ [Pressure value at node 1] SCAHEFHI AN [10), Hoe SCAHMER 2%, i [Apply]
P, WP 1 WD T A A, Wik 5.32 Fios.

L x1 2 3 4 5

P, A}

$l5.32 it AT i 4%,

(6) HHEBAIC 2 F13, 7¢ [Apply PRES on Beams] *[ifHErh % & [Load key] 3
AHES 1, [Pressure value at node 1] SCAHEH 4 A\ [10]), [Pressure value at node J1 SCAHE
i (0], Hemas, wd [Apply] #4241, WIRIT 2 F1 3 #itahn 7 = fMEardk, i 5.33
v

T
box1 e [Tl g 5
& ;)

K5.33 it N = Mk

#8: [Load keyl A TR BEEAFTHNGEA, REH LATAT L2 F L0060 h, EMAEAFELET
HAFR-Y SRR REAH 2 RFATEIEF LI ), EARFLEEALFA+X WE; KEH 3 A
TP E N AR S, EARTEEAAFEX G HEH ARTHEImme ), EARFEET
AR R -X FhiE) .

(7) 5 IC 4, 78 [Apply PRES on Beams] XJifHEH # % [Load key] SCAHE
3 1, [Pressure value at node 1] SCAHEF %A [10), 7& [Offset from I node 1 SCASHE 1%
A [05), #ddi [Apply) #4l, 45901 5.34 fizn. ol LLE I 4 B IR2Ae |77 i
HHB Wt

T

ko e[ 4] 5

KI5.34  JtiIn T A AL A K
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(8) $:HLHHIC 5, 7 [Apply PRES on Beams] #HGHEF X E [ Load keyl SCAHKE
1, [Pressure value at node 11 SCAHEF 4 A [10], £ [Offset from J node 1 SCAKHEH %
A [05), s [Apply) #50, 45 B4l 5.35 Fin. o] LIE AT 8 LM gre J 3 i
A o

¥

%ﬁﬁ_T“%Rj“ﬂhx 4 5 \

KI5.35 it N1 IS fay 2K

b.4.3 JRERE

FHRE LN Iy, W DA i R e, F T Bl b FR 2 iy 2
Bt 5.36 Fros (FHUE oI E AR g, IR RRMERR R B Y 7 [ 4R
HophR . AR BRI T

11 13 12 5

L4 E3 Ea L0

L5 E2 £7 2

L& EL Ef B

L7 EQ ES 7

La iLa Ed I

IL B 5] E

K|5.36 A

(1) FEH)ash ANSYS, & LHIG2EM SHELLA3, Jfaviil&y 20 A1 40 FIA T .

(2) %14 5.36 P AT MARKI 7y, JFATITAY RS Bor.

(3) ety T FUR: b SAVEDBliz ] (50 7 4 pip R, A3 LU A B2 P SRR . IR 4
JERLI “\ch05\ex3\” HskH i nT Lk F],

(4) H.i; Main Menu>Solution>Define Loads>Settings>For Surface Ld>Gradient 3¢ H.,
s & 5.37 Frsi) [ Gradient Specification for Surface Loads] i ifHE .

I\ Gradient Specification for Surface Loads : x|
[SFGRAD] Gradient (Slope) Specification for Surface Loads
Lab  Type of surface load Pressure =
SLOPE Slope value (load/length) [z
Sldir Slope direction v direction =
SLZER Location along Sidir - ‘D

- where slope contribution is zero
SLKCN Slope coordinate system

QK Cancel | Help
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K5.37  fif e REFS A

(5)7El Type of surface load 1 F 751 & AHE H1 1L FEL Pressure ); 7EI Slope value(load/length) ]
AKEFHA [-25), 7 [Slope direction] R HzFIZRHEH ¢ [Y direction] ,Jf7E [ Location
along Sidir-1 SCAMEH AN [0), FRoR K S Y WIE 7 [ RSB K S R 25, ey [OK]
FE A DGR AE o

(6) i Main Menu>Solution>Define Loads>Apply>Structural>Pressure>On Nodes >
H, 5 BRSO TERE, PR B TP B A 1. 18, 17 #1116, il [OK] 4%
HI, #5#inp 5.38 FrsixifitE. 78 [Load PRES value] SCASHEH 4 A [500), #di

[OK ] #& G HIRHEAE

I\ Apply PRES on nodes
[SF] 4pply PRES on nodes as a

If Constant value then:
WaLUE Load PRES valus So0

OK | Apply | Cancel | Help |

Pe]5.38 S AUtE n iy

(7) LB 8 L 220t N 78 52« Hiti [ Utility Menu 1| [ List]|[ Loads 1| [ Surface
Loads] | [On Picked Nodes] ., AKIGEHFETI {1, 18, 17 1 16, AJ5 i [OK] %4
RIR] 2R B Hs D)4, Wil 5.39 Jim .

FSFLIST Command x|
Fil

LIST NODAL SURFACE LOAD PRES FOR ALL PICKED NODES

ELEMENT ~ LKEY FACE NODES REAL IMAGINARY
1 [3 1 500. 800000 0.99008008
18 333.333333 0.00008008
4 [3 18 333.333333 0.99008008
17 166.666667 0.00008008
7 [3 17 166.666667 0.99008008
16 . 88986880 0.00008008

K5.39  FIIEE /R T fur 2

ERE: BETHEE, SAHAME OFBEMARERA. ZERBEOME, TEFSMANET D FHA
“SFGRAD” /&= £ 77T,

5.4.4 pREUINE

AL B N R BOC R ARG AR AT, X 3K by 488 P it gl 222 FH 81 e 2500 2%
)71

i LA 5.36 s AE TR A ], S5 A0 1y 20 3 F1 4 i sk Bt 4,  HAREAEL
BRUR

(1) Hihi THAL b fRESMPR 4 ST 5.4.3 150 h A2 IR HH e

(2) #ui; [Utility Menu] | [Parameters] | [ Array Parameters] | [ Define/Edit] =% *f.,
5 & 5.40 PR BIRIEAE .



ST MBS KRR

lil Array Parameters 4 x|
Currerty Defined Array Parareters: [arrays larger than 30 nat showr)
Parametar Tipe Dimensions Vari Var2

JOKE DEFINED

LT et

F5.40 s HXT R HE
(3) Mgk adde [Jigkll, B5sanE 5.41 FiRnHENE. 76 [Parameter name) SCASHE

i N 414 [pres_1), 7& [No.of rows,cols,planes] SCASHEH 2r %A [4). (1) A1 [1]),
SRIG T [OKY #2401, [R1311&] 5.40 [ E BEX TEAE .

I\ Add New Array Parameter x|
oM
Par  Parameter naime e
Type  Parameter tpe
 array
© Table
© Character srray
LK No. of rows,cols,planes B f i
For Type="TABLE" criy:
Warl Row Varisble
var2 Colmn variable
War3 Plane Varlable

_o | e | e | e |

K541 WEHAH

(4) PRI I pres_ 1, SRJ5 ki Bt ek, wi b dn ) 5.42 FioR IGHEHE,

SR E ORISR . 85 it [File) | [Apply/Quit] 32, SeHbntifhe. &k X
T NI KL,

Array Parameter PRES_1

Eile Edit Help

PaTg.nf Increment  [Fyll Page <] View Plane [;=1 = Eﬂﬂ
e <K
L Y

S
1 [400
2 [587.2
3 |965.6
a4 |7a0.0

Kl5.42 2 SCECEL H

(5) i Main Menu>Solution>Define Loads>Settings>For Surface Ld>Node Function >
#., 3 [Function of Surface Load vs Node Number] XJi&#E, uiFd 5.43 Fius.

T\ Function of Surface Load vs Node Number x|
[SFFUN] Function of Surface Load vs Mode Nurnber

Lab  Type of surface load Pressure -

Par Marne of array parameter - res_1f1)

- containing surface load values
Par2 Name of 2nd array pararm - I

- containing bulk temperature values (for Lab=CONY)

QK Cancel Help

FE5.43 & E BRECTIEHE
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(6) 1t [Name of array parameter -1 SCAHEF 4 N\ [pres_1(1)), #RJ5 i [OK] %40
TR

(7) H.ii Main Menu>Solution>Define Loads>Apply>Structural>Pressure>On Nodes 3¢
B, s BB BONS 1A, USRI G Ik #8195 1, 3. 4 Fi12, s [OK] 4441,
B AN i 5.44 R EHE . 7F [Load PRES value] SCASHE 4 A [100]), #iif; [OK]
FEHH G PO U HE o

I\ Apply PRES on nodes E x|
[SF] Apply PRES on nodes as a ICDnStant value -
If Constant value then:
VALUE Load PRES value Iwol

oK | Apply | Cancel | Help |

F5.44 ST A5E Ny

(8) E ML BRI D&t hnse e, #di [Utility Menu]d | [List] | [Loads] |
[ Surface Loads] | [On Picked Nodes] &, MKIRIEFETT AL 1. 3. 4812, A5 Hd [OK]
P BRI 203 SR B fr 8, i 5.45 TR o

FSFLIS Command x|
Eile
| LIST NODAL SURFACE LOAD PRES FOR ALL SELECTED NODES
ELEMENT  LKEY FACE NODES REAL IMAGINARY
1 3 3 1865 60000 0.00000000
1 500. 600EED 0.00006000
2 3 4 840. 0OBOEBH 0.00806000
3 1865 60000 0.00000000
3 3 2 687. 200000 0.00006000 |
4 840. 0OBOEBH 0.00806000 =

K5.45  FIF BRI ST

BB A 1 _ERg A ERsT A T pres 1(1)894E, % 2 LegfrEsT AT pres_1(2)#94A, VAR,

5.4.5 RNV HIC

A I AT BTN — AN P I s A e 2 I R I . e EEAE S S LT B
WA )5 ERHTSEPR BT B ngE S Fe e 55 . Xy, A DA R TG E N
GRS, BIRE T RO B SR AR N AT KR TR, AR far B N A R T FR T L

SopF R, R () 2 1 PGS SURF151 Ail SURFA53; s =4y, wlfitAidi il
IR I 6f SURF152 Al SURF154, 3R IHAN HLICA K, APBAEATEG N4,

5.5 {Kfarz

PRAT RO AT TR ARRR LA 2 S5 A4 50 M m 1K) A 28 2 AT UL S AT B i 2 o
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5.5.1 HhniAfr#;

ST S N AT B
(1) Bl TERE [y RESMBB by | KT 5.4.3 5 v [ {17 AR K

(2) i Main Menu>Solution>Define Loads>Apply>Structural>Temperature> On Nodes

S, G BN IEAE, JEFEIE 2 107 R, Rl COKY %4, #H Wilsl 5.46 P ifixt
THE

I Apply TEMP on Nodes

[BF] Apply Structural Temperatures (TEMP) on Modes
Apply as W
If Constant value then:
WALl Temperature value
Ok | Apply | Cancel | Help |

KI5.46 it i A 3%

(3) 7t [Temperature value] SCAME i A EAE, iy [OK]Y $&H1RIHAT,
(4) i [Utility Menu] | [List] | [Loads] | [Body]) | [On All Nodes] ZZ#., w]4%)
IR R AT

R ATEAR s IC, Ry e RO AT 2, SRAESRABL, fEMUANFR IR . 4755
PRA 28RN 7 B ] 225 ANSY'S. e (1R 75 B SR

5.5.2 AMEArER

AR Ay 28 e LK) A8 IS D RS 2 T T A B T A R

(1) Bili TEURY | (ryRESMOB L), RS 5.4.3 5 eb AP IKBLA A5

(2) @I A RO )5, Hidi Main Menu>Solution>Define Loads>Apply>Structural>
Inertia>Gravity 3¢, Wk 5.47 rzsi) [Apply (Gravitational) Acceleration] X i&4E

ol x|
[ACEL] Apply {Gravitational) Acceleration
ACELX Global Cartesian X-comp |D
ACELY Global Cartesian Y-comp a.q
ACELZ Global Cartesian Z-comp ID
OK | Cancel | Help |

KI5.47 it TR 1A Ek

(3) 7t [Global Cartesian Y-comp) SCAHEH 4 AN F ik [9.81, A5t [OK]
FRHRIAT o e BB A AN ) IR Sk R I B 3 1K 7 )

ER: AR TRk — AR Y (2 A ), B, ZaERTRAY F@MEH, HIEL
—ANEY F G ik Mo dmik BT N R 5 6 — B,

(4) i Main Menu>Solution>Define Loads>Delete>Structural>Inertia>Gravity =iz .,
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P ANl 5.48 Fros I IEHE, Fir COKY #2815, KABR e SCRIBPERT 8.

I\Delete (Gravitational) Acceleration x|

[ACEL] This function sets all linear accelerations

- | Cancel | Help

FEl5.48 IR A4
5.6  FFiRfark

B T LA LA AT, 75 ANSY'S Hib g it | —SSRp R Bt 7 7% . s &
S fiir 8 OGS PR Ay BN TN, 3 4y 5%

5.6.1 HEE

LEM S o3 A, 3 A 5K — AN 20 A v 1 45 R It n 58 — AN R E R o A
IR AT R BN, R RLRER ) S b e v SRS S PR il RN T S5 A 3 B R ASON AR A A
LIRS I, 2 LD kR A

(1) i Main Menu>Solution>Define Loads>Apply>Structural>Temperature>From
Therm Analy 328, #fi i 4n 5.49 7t [ Apply TEMP from Thermal Analysis 1 X5 4E

I Apply TEMP from Thermal Analysis P X
[LDREADLTEMP Apply Temperature from Thermal Analysis
Identify the data set o be read from the results file
LETER,SBSTER, TIME
Load step and substep na. [
ar
Tirme-point
Fame Nams of results file p—
x| spply | cancal | e |

K15.49 WA 2 0 At b R I 4 2%

(2) 7£ [Load step and substep no.] SCACHE T AFF L FI T34, fpad Browsen Jgy;
Hl, SR ARG RS, i LOKY $Z4LRIAT

5.6.2 HIXFTRRATEL

XFF AR OB A C (I PLANE25, SHELL61. PLANE75 %5) #isk Hamk IR
REAE A8 - G OoR U B R T 2N . 0T IX 28T, 1) #idy Main Menu>Solution>Load Step
Opts>Other>For Harmonic Ele 35, #4554l 5.50 Fi7r 1t [ Loading Term for Harmonic
Elements] XiEHE, BHTIE Y& E G, i [OKY $&4l. 485 PR LS 16 43 hn iy 2%
BRI AT It 0 7 2o



U NP SRAE

I Loading Term for Harmonic Elements |
[MODE] Harmonic Loading Term - for PLANE2S,SHELLE1,

PLANETS,PLANETS,FLUIDA1,PLANESS

MODE Mumber of harmonic waves - o

- around the: circurmference
ISYM Symmetry condition

& Symmetric
 Antisymmetric

o)1 | Cancel | Help

5,50 il Jin ot Bk faf
5.7 Xfi#

far BN e s, RUPTREAT AT BRICH SR AR o 05 A7 PROTSRAR R 45 R K -

o WA H A E—REAM

o JRIAMRI T HE—FR T

ANSYS $e4iE T Z Mok R CJr FEK U7k B (frontal direct solution) . Ffisiikl
Wik (sparse direct solution). Ak nl LbALHEkR A% (Jacobi Conjugate Gradient f#i#K JCG). A
SEA TR R IR L (Incomplete Cholesky Conjugate Gradient fij#x ICCG). 4&f-3t#i
1 F5£ 72 (Preconditioned Conjugate Gradient i #% PCG) Al F 81154y (automatic iterative solver
AR ITER) &5 o SRy HI 7 FEREAT SR AR 2 Fi 5 BRI 8 Fdi =4 1R SR A 7 VA T SR A
5.7.1 JEFEAE KA

BEATSRARIS, R BRI RSR AR 2% 8 ELReM, - R AR Sk g 2, 4% Mk AP IR
BAE:

(1) #.i5; Main Menu>Solution>Analysis Type>Sol'n Controls &, it SR IR %

HE, EFH A [Sol'n Options) #5%%, & 5.51 Fior.
ﬂ

Basic 1 Transient ‘SD\'HOPUDHSI Honlinear }Au vvvvv nNL}

RestartControl ——— |
Number of restart T
files to write

Fresuency:

Wirite last substep only =l

where N = 1

KI5.51  SRARFE B T AE
(2) 7& [Equation Solvers] HLES|FRMEFIEPEE Rk iFes, i [OKY $ZHIRInT,
F P v LR DL 7 ke Bk s, #AFT:
(1) #.i5 Main Menu> Solution> Unabridged Menu i F. i JF Sk g bR (4 BEuiek S
(2) i Main Menu>Solution>Analysis Type>Analysis Options 3z, ##fitl [Static or
Steady-State Analysis] %J1iFHE. 7 [Equation Solver] I 2 e HE vk Fod 4 i sk ge, 0
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i [OKY %HIRIH] . 4l 5.52 P
[EQSLY] Equation solver lm

Tolerance/Level -

Multinlier -

K552 ILFERAFLE
R 5.2 fefit TREPERAR AR 1 — B, U S %
R5.2 RIEERIEFREN

fittis & E SN WA | A
| A
LIRS SOERGENE (RN BNAE | {KT 50000 H HiE % [
52 PRl
LV RS SORRGEVEMSRARE L (FZetE2y | B d1%2% 10000~500 000 (£ | H i

B s LR BTSSRI I OEIERE | AR FER L)
AT, ARAEF 0D

AT HILPERE VL | AR I (AL Bk AR b | A 104 50 000~1 000000 BL | 1%

SR R AR T S i
AT RMFFEIL | L YRR R i RE AR EESE | [ i 50 000~1 000 000 DA | & 1%
BUbh Ik i, e AR A S AR i
SAF YRR LTS PR AFH AR RS B O | B 1% 50 000~1 000 000 =) &

RUIZMEI AT, TS & Sk 0
[DpNIEY Tt

5.7.2 KRFAZ D

X 2 A BB IR, — AT =Rk

o  THRMHE

o DAL

o FEZHGE

ARASA G PRI Rk 2 BRI 30 S
1. 3 ERM*®

% HURMR TR S RT3k "€ (28 B AR AR 2800 3E XUF 5 /i dT SOLVE fin 4
IR AR AL AL I A 20AS BURE 2D SRR A A RERE SCR (i 8b
FCHRAT ) i 2 Ui 2K 1

/SOLU L HE SR A AR R
Mgl 1

D’ cee

SF’ cee

SOLVE 1R AR A D 1
Vuf gl 2

F’ cee

SE,




U NP SRAE

SOLVE R 2
2. WMEFXME

BT AN T — 1 38 BN B 38 SCpfrh, ARG I — 4k A At il DL N BE
ANuF B0 AT I SRAR L« R AR Z 1308, i Main Menu>Solution>Solve>From LS Files
SeH, Bt P 5.53 FroR X GHE. 7 [ Starting LS file number]. [Ending LS file number]
A1 [File number increment SCAHE 1 73 il A A 800 U I NP5 B K75 5 4
&, fdi [OK]Y 4RI,

E

[LSSOLVE] Solve by Reading Data from Load Step (LS) Files
LSMIN Starting LS file number

LSMaX Ending LS file number

1]

LSINC File nurmber increrment

Ok Cancel Help

5.3 B HL
HEAR M iy 2 WM X b

/SOLU 1 HE N SR A AR R
o 1

D’ cee

SF’ cee

NSUBST, - 1 i 2 1R T
KBC, °*

OUTRES, -+

OUTPR, --

LSWRITE VEfi# b Cff: Jobname. s01
Vgl 2

D’ cee

SF’ cee

NSUBST, - ! fup B 1R T
KBC, -

OUTRES, -+

OUTPR, --

LSWRITE VE b CfF: Jobname. s02

LSSOLVE, 1, 2 | FFRUR SR AT 20 SO 1 AN 2

5.7.3 WA E T A )

F P AT AR T IEAEIEAT (1 ANSYS SRl 7E— D255 BRAE R G0 sg 4P Il — IRtk
MG, PR AN SO, 4 ok Jobname.abt. ESTAE T FEEAR I TTAG, Wik ANSYS
REFP RCIUAE TAF H AT IR A3, i R at, IFReAE LUS B8R 30,
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A WAES — S T e R WVF T A sh o Hr i B2, B an AEUKE 58 22 (9 4 800 n 2123 By
o THA B R E D IR

(1) Jizh ANSYS /¢, #ifi [Utility Menu] | [File] | [Change Jobname] 328, %
E— N5 — IS TR R TAE4 .

(2) #.ili Main MenusSolution 324, HEASMEREHE, 445 il T Hp I frg FESM.DB g
B P S B S A

(3) #iid; Main Menu>Solution>Analysis Type>Restart 55, 15 5& 4 E#H B 810 H7 .

(4) 5T EAE 1 Aar BB 0 far 8¢

VLA An e k8 AT BT I 43 A, A G IRARFT BB T 44 . MR E #Ae L 6 BT R TT LA F 56
AT, WA FRIRE R @A BRI, SR B RRA4E1E, vAEEF Jobname.ESAV
LA F= Jobname.OSAV X AF 44 5595 . —2

(5) H.ii Main Menu>Solution>Load Step Opts>Other>Reuse Tri Matrix iz 5, i H 4115
5.54 Fro R0 TEHE o 166 1 B HHr AT — A AR

NReuse Triangularized Matrix (File, TRI) x|
[KUSE] Reuse triang matrix?

& Program decides |
" ¥YES - reuse

 NO - reformulate

OK | Cancel | Help

K5.54 JEFEE BT HTRISC:

B KA TR AT LS L6 = A/IERE, A P T oAd i q b e A2 1 B R A 6 4E1E, XA
T A KRB, Rf, AT oF 48428 Jobname TRI SXH, A E BAZ 4 A & E 24 R
HAEAEKE, AAHRHESI,

(6) i Main Menu>Solution>Solve>Current LS 328, 375Kk .
5.8 fhitiz1ThT B FASC K/

X R RY B0AT SR (AR LM I, T AR 70 AT S AR e s S PR I T B 7 A SO R /N5
SOEIRAEL) . ANSYS HI{E RUN-TIME STAT Bt i (i FX 44(5 5. RUN-TIME STAT #i
B NS ML I AL 2 b s AL TS AT I R AL e ge it & Bk, W ZAEREAN RUN-TIME
STAT P2 Fi e SFRBAL ) U f s 1 280000 J 73 A ade T 45

fhiTH IS AT IS TR PR #RA R A SR T

(1) i Main Menu>Run-Time Stats>System Settings >z, #H U1K 555 Fi~i
[ System Settings for Runtime Estimates] X i54E, i [MIPSY R4 fb AT i35 440,
PLF 1450t EMELOPSY N RFAb AT (12 Rz 54, L 140t . Wi B [OK]
Fo



ST MBS KRR

mSystem Settings for Runtime Estimates 4|
[RSPEED] System settings used in runtime estimate calculations
MIPS  MIPS rating of computer EU

SMFLOR Scalar MFLOPS rating 0

11

YMFLOP Vector MFLOPS rating 0

oK Cancel Help

K555 G RGIEFMHEEE R

(2) H Main Menu>Run-Time Stats>Iter Setting > 5%, 3t W1l 5.56 Frs(1 [ lteration
Setting for Runtime Estimates] %/ 1&#E. 41 Ei# &ty [OK]Y 444

M\ Iteration Setting for Runtime Estimates x|

[RITER] Iteration Setting used in Runtime Calculations

KITER Est no. of iterations i

QK | Cancel | Help

K556  EARIREE D £
(3) Hi; Main Menu>Run-Time Stats>Individual Stats 32 5., 2 a1 5.57 Fis K%
HE. #%rF [Runtime estimate] &iEHE, JfHd [OK]Y 424,

I Individual Runtime Statistics
Runtime statistics to be listed
[RSTAT] Mode and element stats

[RMEMRY] Mermory statistics
[RWFRNT ] Wavefront estimates -

- and memary requirements

[RFILSZ] File size estimatas I No
[RTIMST] Runtime estimatz W Yes
OK | Apply | Cancel | Help

F5.57 Ah5iE4T
(4) BEEW B Is T )l gt R, &l 5.58 Fior.

MY ansuitmp x|
File

DISPLAY ANSYS RUN TIME ESTIMATES

=xxxx ANSYS SOLUTION PHASE RUN TIME ESTIMATOR e

Conmputer
Number of Master DOF
Analysis Type

INTEL NT

Haximum Havefront
R.H.8. Havefront

No. of Active DOFS
Stiff. Matrix Save Hey
Numher of Matrices

-
@
FERRIE e O

Elem. Matrix Save Hey

Est. No. of Iterations

LABEL NUMBER FORM. TIME RESULTS TIME NAME
SHELL43 18 8.813 8.81?7 4-NODE PL LARGE STRAIN SHELL

K5.58 iBATIN Al A5 L

BANE SO RN, fE LR EAE SR (3) FHEHEF IEFE [File size estimates ] & iEAE,
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Hif LOKY #HHEIR] . [ 5.59 Al 5045 3 1 S0 RN 2

I ansuitmp x|

Eile

DISPLAY ANSYS FILE SIZE ESTIMATES

wsxus FILE SIZE ESTIMATES  wstwews

EMAT File Size = @.125 MB
ESAU  File Size = @.863 MB
FULL File Size = 8.863 MB
LNxx File Size
—Sparse Solver = B.625 MB
R8T  Geometry Size = B.863 MB
R8T  Load 8ize = B.863 MB (max. per load set)
TOTAL = 1.A88 MB

NOTE - TOTAL DOES NOT INCLUDE SUBSTRUCTURES OR DATABASE FILE

Amount of available disk space on current filesystem/drive = 1.798 GB

K5.59  AEESCAERNEER
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FRE BRRAESR

KRR A T4 BR TG0 M I » TS 5 A A SR AR 45 3, IX PR A /E ANSY'S Hh ARy Jm Ab 2L
AT -LFR D A ANSYS FHE A G A FRS% . 10 G A PR 2% (POSTL) A (8] i
JakbPEZE (POST26).

6.1 [5ALTEZEHEIA

J R BT RESE A0 AT P B AN AN R, U AEAR AT AN oAb T P e iR R e A
YR fr g Al s e vl BT RIS R A EAE

ANSYS HRHET AN G AL B AS . E A S A B AE (POSTL) I ] ) 2 J5 Ak 2 25
(POST26). Hii& M TEERE AP 8 (BUREEmal, S g, #l: 78
RS R Al W RoRerEOE 2 N Al OLAs s JE T A G a8 RUKIRR E 45 R
R TIN5 S S W T T B o DV | PR B | 32 1 ey B /T I D OB S DI TS S e
RN S AT K R 4.

ANSYS R A1 20 45 B A CRATAE RN 25 S, T a5 R o Hr 4 RSOl
JE Jobname.RST, X} T-#/r#ir 45 S SCAFaE 2 Jobname . RTH . BEAT f5 AbFR I, 52 MOX Le 4
RS, T BT SRS

AT EYHAE A (POSTL), ‘B VIZIhAE, ALHG TR B 1) B R B
WA BRI I B C R . KA S R T A . BE NI T R AL FE RS AT FAd Main
Menu>General Postproc 3¢ 5 F A1 fir SV A & H hfi A “/POSTL” HIAJ,

6.1.1 BeHLE A

SARROR T AR, BRI R A RSN BEAR D . EOXAAL AR E L
AT RRUACHR (7 ORI TGAE) . B P T B SO, T P Ml TS |y RESmDel
RIS SCA Jobname.db. #1202 R A B N b oH SRR R] - 5 AT e o ik
AT G AR BE . 28451 A A B 4 R TR A

(1) Rotdt H ek “\chOe\data\” H ASCAFEZ 2 TAE H %, JA3h ANSYS, i THA®
02l FTIFEGRRE A “beam.db”.

(2) H.it; Main Menu>General Postproc>Results Summary 3¢ ¥ 85 F vF HA5 25 22 5 1
o, WK 6.1 s, WZHEMER HMHIS A BOR A R .



SNE: WA AR

FASET,LIST Command x|
File
Bl
xxxxx  [MDEX OF DATA SETS ON RESULIS FILE wwmsx
SEI TIME/FREQ  LOAD STEP  SUBSTEP CUMULATIUE
1 8.50000E-01 1 1 4
2 ©.10000 1 2 7
3 8.15000 1 3 10
4 9.20000 1 4 13
5 @8.25000 1 5 18
6 ©.30000 1 6 22
7 8.35000 1 7 25
8 ©.40008 1 8 28
9 A.45AAR 1 9 21 LI

Ke.1  h a1 i
(3) Hii Main Menu>General Postproc>Read Results>Last Set 52 #., nJiz N Joa— 1
&8s s . N R LR T G RG — TS REGE T, BoR/E A 6.2 i
TEYN YH
RS AR, ] 6.2 P . i AT S S 1 e AT

[ERRead Results
First Get
Next Set
Previous Set
Last Set
By Pick
By Load Step
By Time/Freq
By Set Number
FLOTRAN 2.1A

K6.2  ERHEE SR

o [FirstSet] : i, FIEANS— LM R .

o  [NextSet] : MilfbeH, PN YET 20 F—TF R85 KA.

e  [Previous Set] : itz it, I AYET 20 E—T R8s R .

WbAh,  F P e LLgan s LR 5 s g s -

1. ®BTH AEER

P LB B B — P AR e T 3. R R

(1) #.idi Main Menu>General Postproc>Read Results>By Pick 328, K3t &l 6.3 fir
IR IR HE .

F\Results File: beam.rst E x|
Available Data Sets:
Set Time Load Step Substep Cumulative -
1 5.00000E-02 1 1 4
2 0.10000 1 2 7
3 0.15000 1 3 10
4 0.20000 1 4 13
5 0.25000 1 5 18
6 0.20000 1 & 2
7 0.35000 1 7 25
] 0.40000 1 8 28
k] 0.45000 1 a i
10 0.50000 1 10 34
11 0.52500 1 11 47 =l

Read Rext Previous
Close Help
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k6.3 JEHC TS AU
(2) Bl 725, AR e
2. HFHFRR

AN BT 8% 7 A B 5 N B

WA P e FiE e B 1) 720 5, Ui, R R

(1) H.i5 Main Menu>General Postproc>Read Results>By Load Step 3¢ 5., S unld 6.4
P R T AE o

I Read Results by Load Step Number x|
[SET] [SUBSET] [4PPEND]
Read results for

LSTEP Load step number

1
SBSTEP Substep number LAST
1

FACT  Scale factor

QK | Cancel | Help |

Kl6.4 o 80D 5 B A RAR

(2)7rl Read results for Y T 47 41| A H 26 356152 B e 45 SR 571, 710 Load step number ]
SCAKER AN TEP, fE [Substep number] SCAKER#y AN TF25, Hidi TOK]Y FE B mT e A
AHIN IR 45 R E o
#8: £ [Read results for] F425) £ 4E+,
R TR T RIEAPT ISR

3. BTSRRI

[Entire model] & ik AA3(4 R44%; [ Selected subset]
[ Subset-append ] & = v & Amtg 7 Xk A FT i 43 09 2038

R I W] ASZ IR TRI B A R HOCAIE 45 2R ARl b

(1) i Main Menu>General Postproc>Read Results>By Time/Freq 5., 3 H 41 6.5
7R (R U HE o

IYRead Results by Time or Frequency x|
Read Results by Time or Frequency

[SET1 [SUBSET] [4PPEND]
Read results for

TIME  Walue of time or freq

LSTEP Results ator near TIME

At TIME value -

FACT  Scale factor

1
AMGLE  Circumferential location

- for harmonic elements

OK | Cancel | Help |

6.5 I )/ o L 4 R A

(2) 7 [Read results for] T 47413 HE 3% £ ) ot 25 9258, 7E [Value of time or
freq] SCACHE b AN ELS AN B I ) 5% o5, 76 [Results at or near TIME] T $751 3R HE
hikF [AT TIME value), #iidi [OK]Y #4HEIAT,

P R\ M RIAERAELER Y, ANSYS FRA KHIBEE G F FEALER,



S N

N\

e Ab B

"
>}
il
&

4. I RBAEFE TR

TR ATE AU 2 R AR S, PR, AP IRWT .
(1) *di Main Menu>General Postproc>Read Results>By Set Number =25, 3 H i 4]
6.6 T/ A TG AE .

I\Read Results by Data Set Number |
Read Results by Data Set Nurnber

[SET] [SUBSET] [4PPEND]
Read results for

nbre mocel
MSET  Data set number 1
(List Results Summary to determine data set number)
FACT  Scale factor

- for harmonic elements

1
AMGLE  Circumferential location

K Cancel
6.6 B MR RS
(2) 7¥ [ Read results for] T 4751 F AE -P 2% $f 152 X ) £ 45 52574, 7 [ Data set number ]
SCAHE i NS B 25 A4 55, AR JE e [OK]Y 44 B v].,

6. 1.2 Ha e 5isin

MO E i 4 R AN BRIy, R) DR BB B I A B 0 B IR A A e . R
6.4. & 6.5 f1E 6.6 FronrixtifHES, #4 [Read results for] FHr2IFAEDL, fEITE @&
6.7 iR

Help

|Er'|tire mode! |

Entire model
Selected subset
Subset - append

k6.7 i 5ian

Frh, [Selected subset 7 LU 47 s ATk 614 %5 ;. [ Subset-append ] 7R
CLIB I s N i B A

6. 1.3 BLFEEIREE

A I P AN TG BER AT SEAS BT T 45 A, XN AT PRS2 N 45 R SCPE i %
BB E o RS KRR W
(1) #.i; Main Menu>General Postproc>Data & File Opts 32, H4 3t W14 6.8 Fizn i
[ Data and File options] XJi5#E .




ANSY'S 1 FRIC 51 5 H BUR http://www.lubanren.com

I\\Data and File Options

. x|
Data o be read =
Modal reaction load
Elem solution

Elem nodal loads
Elem nodal stresses
Elem elastic strain

Results file to be read * Read single result file

| .

" Read multiple CMS reslt files

oK | Cancel | Help |

6.8 kL R A

(2) 7£ [Datato be read] #JZRAEFERANE B IH CGRIACA LAl items D,
il LOKY 42HIENTT o ZEMHTHE R, i 2 T Dol o e T3 e 4 SRS P

(3) FEFEUF T 45 RIS, B i 8 6.2 B BTN 3 e R T
S O T B s A

6.1.4 Hithd

B s ) 3 B R U R A R ek T, gk BAAR R BN S %
SR 5 AR BR R IR R
(1) #.; Main Menu>General Postproc>Options for Outp S8, T i 2 B % A,
WP 6.9 Fiss

[\ Options for Output x|
Options for Output
[RSYS] Results coord system 50bal Cartesian

Local system reference no,

[AVPRIM] Principal stress calcs From components A
[AYRES] Awq rslts (pwr grph) for all' but Mat Prop v

Use interior data I~ NO

[/EFACET] Facets/element edge 1 facetfedge =
[SHELL] Shell results are from - DEFAULT - -

[LAYER] Layer results are firom

" Max failire crit

' Specified layer

Specified layer number i)
[FORCE] Force results are Tatal force =

oK | Cancell Help |

K16.9 il Pl 0 1 AE

(2) 1t [Results coord system] T 781 AE ik FE 1 M &5 R ABFR &R, Hadi [OK] 4%
AR RN



SNE: WA AR

. B 6.9 A egstiEAES , [Principal stress calcs] F 428 &8 T8 £ 5 A+ F % X; [Facets/element
edge] F427| RAEA THREHBANLAAR L) -F@eg4c 8 ; [Shell results are from] T 4971 £ AE A T 245 7%
PambgReE, TaFELERH (KA) . FE. FTA@.

6.2 EIFZER

PR BN B b e, ] el B s D e W A A SR e . e
AL ER RO T LR LRI EE W -

o LK

o HfHZ

o XEH

o RirHuK

o RN

Ff Main Menu>General Postproc>Plot Results 7] & JT B 2= 9, il 6.10 fios.
N TR S A G R B I R ER A

E Plot Results
Deformed Shape
ontour Plot
Yector Plot
Plot Path Item
Fow Trace
# Defi Trace Pt
A List Trace Pt
2 Dele Trace Pt
Time Interval
Particle Trace
Concrete Plot
ThinFilm

K6.10 KL R
6.2.1 ZHIZEHE

i PG SR AR A, 2 AR T I A A R

(1) Rotdt Hax “\chO6\data\” i SCAFEZ 2 TAE H %, JA3h ANSYS, Hudi THA%
B, TIPS “beam db”.

(2) i Main Menu>General Postproc>Read Results>Last Set 2 /., SEUR )G —A> T2
i

(3) i Main Menu>General Postproc>Plot Results>Deformed Shape Sz i, #H w1[&]
6.11 7~ 1) [Plot Deformed Shapel *i&4E.

Mi\Plot Deformed Shape %]
[PLDISP] Plot Deformed Shape
KUND  Items to be plotted

" Def shape only
= Def + undeformed
& Def + undef ede |

OK | Apply | Cancel | Help

Kl6.11  hiIAe TRk
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#LA: [Def shape only] #itdzs %k = N2 =~ AEH 494 4); [Def + undeformed] x4k 7 X B A=
AREH e EME TR 7; [Def+undefedge] $ik4e4ik =R FEHE LM A R ERH a9 LM R,

(4) & [Def + undef edge] FITHE, ity [OK]Y %4, A5 Bonyah] THA |
i Bz, e BT LB T . W 6.02 TR

' ANSYS
DIZPLACEMENT

STEP=L AUG 7 2004
SUE =31 12:43:27

TIME=1 e
DI =_01135F

Kl6.12 xR E
YRR AT N, B ey B BN AR TE AT IBOR L R AR T ) . H P AT B
I DA A R B SEBRAR TR 1 L 431«
(1) 5 [Utility Menu] | [PlotCtris] | [Style] | [ Displacement Scaling] =25, it
el 6.13 IR (R0 TEHE

I\ Displacement Display Scaling |
[/DSCALE] Scaling of Displacement Displays
Wik Window number Iw\ndnw 1 'I

DMULT Displacement scale factor
 Auto caloulated

0.0 @)
" User specified

User specified factor 13.1584465 18
[/REPLOT] Replot upon OK/apply? IREP\Ut -

OK | Apply | Cancel | Help

K16.13 ¥ ihilAL S48 L A
(2) 7t [Displacement scale factor] #ik %% ik [1.0 (truescale)], i [Replot



SONE: AR

upon OK/Apply?] FHisIFAEE ' [Replot), #RJ5 iy [OKY &4 BV AT o 45 04 1) 52 b AR
. WK 6.14 fi.

DISPLACEMENT ANSYS

STER=1 AUZ 7 2004
SUE =31 1z:38:47
TIME=1
DI =.0ll

K16.14 3% sEBRA T L B AR T K
B B 6.13 PrmtgstiEE S A F ik [User specified] 3237, 34 [User specified factor] SAAE ¥
NG, T RIVA P AL RHI R TRBHAE.
6.2.2 LS E

SRR P A 3 5 RN L A A R AR R A S DL o £ ANSYS H 4l ri 2 3L
FICEE R ORI U S U s, NI SR ] s 4h 4
RAICER A R, TR B AE & RN 4

1. HEEFEEER

(1> i Main Menu>General Postproc>Plot Results>Contour Plot>Nodal Solu 32 &,
i [Contour Nodal Solution Data] X[i&HE, 41 6.15 Fior.
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I\ Contour Nodal Solution Data

[~ Itern o be contoured

&2 Favorites
2 Nodal Solution
@ oyl ress|
& Stress intensity
@ 1st Principal stress
& z-Component of stress

E 4 it ~E i m et

i

i)

- Undlisplaced shape key

Undisplaced shape key IDefurmed shape only

H

Scale Factor euto Cateuated

l[13 1594465162

Additional Options

Scale Factor for contact items

T

Interpolation Nodes

[

Nurmber of facets per element edge  |Cormer only

=

alue for computing the EQV strain

—

oK | Apply | Cancel |

Help

K6.15 EFE AR
W ek Blisn, TR AR A0 LA,

(2) & [ltem to be contoured] %1 HE 4K ik 4% [ Favorites] | [Nodal Solution] | [von
Mises stress), HEfRFEAAS, Hdi [OKY #HI IR R4 51 Mises W) I A5(E 2618 . 4[]

6.16 TR

NODAL SOLUTION

AMN =100386
A =, 11ZE+0¢

]
100386 . 2ETE+07

AN

AUG 3 2004
15:36:12

7
- 112E+085)

K6.16 4 i N A £ ]

K 6.15 HHL e T 1 B«
[ Undisplaced shape keyl F$7413&HH =AML
[ Deformed shapy only] : H BIRARTE 5 HI45#) .

P

[ Deformed shape with undeformed model] : ‘2 R4S )5 A2 2k I S R AR T 1A 45
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o [ Deformed shape with undeformed edgel : B/~ AEHE 5 I A5E 26 1 S R AR ¥ 45 1)
At

[ Scale Factor] T 741 3HE F T & Won R TR LU B DR 1, FG s AR T P& I (R 4 ) 2 AL
[ Interpolation Nodes] " 47 51| ZRAE H A — /N ik Tt -

e [Comeronly) : HFHJTil ek 1 B, AR R Y A

e  [Corner + midside] : K fpocil ¥k 2 By, WosHp a1y mile

e [Allapplicable] : oo F¥¥ 4 B
[Eff Nu for EQV strain] SCAHE T B R w1 EE, BRIAH 0, HRZETHE1y sim)

B, ARJGRPRITCHAT P W L, WSk, SEsREpIoifE, Fx A,
2. BMEFEALR

(1) i Main Menu>General Postproc>Plot Results>Contour Plot>Element Solu >z .,
3t [ Contour Element Solution Data] XJifHE, Wi 6.17 fis.

I\ Contour Element Solution Data - x|
i~ Item to be contoured
2 Favorites j
& Modal Solution
¢ Element Solution
s lvon Mises stress
&2 Elerment Solution
(= Sheoee d
[T I
[~ Undisplaced shape key
Undisplaced shape key IDerrmed shape only j
Scale Factor eutn calcuiated iz 1554460102
Additional Options 8]
Scale Factor for contact items 1.0
Walue for computing the EQY strain
K | Apply | Cancel | Help |

K6.17 EPErRITSE

(2) 1t [ltem to be contoured] ¥ HEP ik +¢ [Favorites] | [Element Solution] |
[von Mises stress], H-elfREFAAR, Hidi [OKY 48 n] 23l H 5170 Mises W) (1) S HZ K]
WP 6.18 FIiur .
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ELEMENT SOLUTION

STEP=1
SUB =31
TIME=1
SEQY |HOA
DX =.011399
SMN =127275
SMX =, L26E+04

AN

AUG

15:54:56

127275 290E+07

1528407 . 429E+07

G8E+07

- 346E+07

- 112E+08
07E+07 - 985E+07

3 2004

- 1Z26E+08)

416.18

PRGN T AR 2

K 6.17 h ik I R O 6.15 2R1BL,  ANFRTEIR .

6.2.3 Z£HxrEH

R P A Sk s R AN G R KR RS (AR o 21 0% e B T % DL 20 R 4

1

(1) #.ii Main Menu>General Postproc>Plot Results>Vector Plot>Predefined S i, 5#H
WKl 6.19 7~ [ Vector Plot of Predefined Vectors] XA

Filvector Plot of Predefined Vectors E

[PLVECT] Wector Plot of Predefined Vectors
Itern Yector item to be plotted

x|

Rotation  ROT

Translation U

Strain-plastic x

Mode “ector or raster display

Loc Vector location for results

& Yector Mode
" Raster Mode

& Elem Centroid

" Elem Nodes
Edge Element edges I Hidden
[ASCALE] Scaling of Yector Arrows
WM indow Number window 1 -

WRATIO Scale factor multilier

KEY  Vector scaling will be

1
Magnitude based A

ORTION Wector plot based on

Apply |

Undefor med Mesh ~

Cancel | Help

K16.19 It Il IE IO T AE
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(2) 1£ [Vector item to be plotted 1 #1| FAHE L £ 24 H 1 < &, a1 [ Translation UY (7
MR, HWerFAZ, sidi [OK]) B nl 15206 & s K, Wik 6.20 s,

1‘/"ECTDR AN

AUG 3 Zo04
Lle:07:00

STEP=1

SUB =31
TIME=1

il

HNODE=43
HIN=0
MixX=.011399

I
i .002533 . 005066 . 007599 . 010132
001267 L0038 006333 . 008868 011398

K6.20 fizkERE

Kl 6.19 Jiross RS T HE b FL e e I 1] «
[ Vector or raster display Y &I ZH A5 5™ Bk $4 4«
o  [Vector Mode] : KA (BRIN)
e [Raster Mode] : St
[ Vector location for results ] 326 15 4147 PAAN B 24 -
e  [ElemCentroid] : #ikfr T-Hicml (BRI .
° [Elem Nodes] : i SkA7 1715 4k
[ Element edges & EAEF T 15 & & 15 BB G2
[ Vector scaling will be "NRZZIRHEAGPIALEIL, T4 6167 kK /h:
e [ Magnitude based] : &K= M A/DNEARFRKEE (BRI
° [Uniform] : S&—#ikKE.
[ Vector plot based on] iz 51| RAEA P 4>k Tl -
e  [Underformed Mesh] : JLETARAFEM A (BRIN) .
o  [Deformed Mesh] : JETAFTEIIPIKS
teAk, AP e AR E e R K, HAEE R
(1) i Main Menu>General Postproc>Plot Results>Vector Plot>User-defined 2 i, 3t
AN 6.21 Fros i 1A
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Ilvector Plot of User-defined Vectors ]
[PLYECT] “ector Plot of User-defined Yectors
Item I-component of vector

LabZ J-component of vector

Lab3 K-component of vectar

LabP User label for resultant

1T

Mode “ector ar Raster display Raster Mode -
Loc Wector location for results IEIem Centraid vl

Ok | Apply | Cancel | Help

Ke.21  HiE LR R LD

(2) 1t [1-component of vector] SCAHEF i A ANSYS TilsE X< & (1t [UD 5l
FUAE XN § e, ERRE U BB, AR5 [OK] 44l RI AT,

6.2.4 iR &

KPR T Sos i As oRE 7 s AT R . TR T AR AR A, AR
i B 21— 2 ThDRL 10 P ) B A

o TRENIE biE

GUI: Main Menu>General Postproc>Plot Results>Defi Trace Pt

o {EHIC L WoRBIHIE

GUI: Main Menu>General Postproc>Plot Results>Plot Flow Tra

o ALK

GUI: Main Menu>General Postproc>Plot Results>L.ist Trace Pt

o EECKI T IR A A

GUI: Utility Menu>PlotCtrls>Animate>Particle Flow

6.2.5 LN R

WAL ML & SOLIDES ClEEL) HITLAT . AFGa rhiat i1’ H
SOLID65 HICHAIEI), L HIRERMEREE, wI4Z LT DR AL
(1) .t Main Menu>General Postproc>Plot Results>ConcPlot> Crack/Crush Sz 5., it
&l 6.22 Fros R e .
x|

[PLCRACK] Plat Cracking and Crushing Locations in Solidss
Plot symbaols are located at

Plot crack faces for all cracks hd
oK | Apply | Cancel | Help |

K6.22 NS R
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(2) 1t [Plot symbols are located at] 741 HEH 1L £ [element centroid], A )5 fiii
[OK] $%41.

(3) BB S, 8l [Utlity Menu) | [PlotCtrls] | [ Device Options]
S, (st ) [Device Options] XJiEHEHT, ¥ [Vector mode (wireframe)] JE1fi )&
EHEA [ONY, W& 6.23 iR

Device Options
[/SHOW] Use extra colors fior

[/DEVI] Wector mode (wireframe) ¥ on

BBOX(Faster PRERT EPLO) F on
Dithering [ on
Anirnation mode
£ AV file
& Bitmaps
[/U15] Dynamic Mode Preview Modk! Outline -
[U1S] Caincident Pick Traversal Entity Number Order ~
[/REPLOT] Replat upan OK fapply? Replot -

x| seply | cancel | Hep |

6.23 ¥ E Bz

(4) WEsEE, Hifi [OKY %R nlE 2w 6.24 Frosi e, /N R 7R
AR X

Kl6.24 WREE T REEE

6.3 BTk

Mok (Element Table) f& ANSYS &G4 R — AMEA HPHE TR, © 1%
AWATIRE: H—, E D45 REAR & Y RCE IS, B, SRy ey
DR IO ) BT 4 R
6.3.1 EXHILE

S R CEEAT SO AL B8 3 W R R I B T A ), B SeE SUATT R . R
FESTER T vHE IR NG W, e R uR PR AERE IR

(1) ¥ Main Menu>General Postproc>Element Table>Define Table &5, 5 1 4114 6.25
Ji7x i) [Element Table Data] XJ i HE.
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I\ Element Table Data x|
Currently Defined Data and Status:

Label Item Comp Time Starmp Status

Add... | Update | Delete
Close Help

[6.25 HLICRE BN UG HE

(2) g Add. |T§%ﬂ, 5 # [ Define Additional Element Table Items) $HEHE,
K 6.26 s,

F\Define Additional Element Table Items

[AVPRIN] Eff NU for EQY strain

[ET4BLE] Define Additional Element Table Items
Lab User label for item

Item,Comp Results data item

o | opply | cancel| Help

K6.26 & XHILR

(3) 7E [User label for item ] SCASHE g AR CR FME—FR 1R, WilS_mise); i [Results
data item] FRHEIEREAE N FRICR PG AT, AnAE /e 5 RAE £ [Stress), JFAEA
MFZFAE T3k [von Mises SEQV], K nHl Mises 253N i 5 AE N ek b R i

[OK] B LT —/N 40 S_mise L0

#08:  [User label for item] 2| RAEF a9 AEA /RS, M AT ARREGEAHERE THRATE, EHit
BEA P AR ETEZR, RIFEH ANSYS 8975 8h A% IAE 2 LG 2 s b A1,

A MR R oC T I, R FOCR B A RS . XE R AR 2T
LEAH T0E SO PR ICER o 8 SOX M L G 75 22 AT By SCRY v A 1A I 5 76 i H 20U )
T, REE Tk L.

Blln: BEAFH SOLIDES Fy itk i EPEL (=3R48 ), 25 35 Bh AN 15 (1A S 4
TP “SMISC 17, 4435 € LR ITCRIHRIEQTT

(1) ¥ Main Menu>General Postproc>Element Table>Define Table 5., #H! [ Element
Table Data] X 1fHHE

(2) gy Add. |ﬂ?%ﬂ, e wat [ Define Additional Element Table Items) X4 HE .

PEPEZE FAE %+ [By sequence num), FHAEAMZIERMEF %S [SMISCY, RJGE T
[ SCARE N [SMISC, 1), iy [OK]Y #&4HRIn] . Wik 6.27 s,
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g i sou R,

[\\Define Additional Element Table Items
[AVPRIN] Eff MU for EQV strain

[ETABLE] Define Additional Element Table Ttems
Lab  User label for itemn

Ttem,Comp Results data itsm

e
In Elements Manual for sea, nurmbers.)

ok | ooy | cancel |

Help

K6.27 $7 S LR IGER
(3) 5 X TERSE I (45 B 6.68 . TMMREIER, Mk Dot [yeq iy,
WURER N T RS SRS B, TR EEE, e ok et e vy g

I\Element Table Data

Currently Defined Data and Status:

Label Item
S_MISE S

Comp
EQY

Time Stamp
Time= 0.85445
Time= 0.86445

Update

Add...

Close:

Status
(Current)

(Current)

Deletz
Help

6.3.2

[€6.28  BLITERE BN UG HE

HICR I

SE X T IR G, PN HICHTIE MBI . ANSYS W IE T 40ME . T, LA
MRS Z MBS T . R T AR A B S AN BRI TR I AN I AR OB IR B G

(D kg b—/Nrisiee X TN $IcK S_MISE A1 EPEL_1. i Main
Menu>General Postproc>Element Table>Add Items 3z 5., #fH U118 6.29 fi~ () [Add Element

Table Items) X} 1GHE .

I\ Add Element Table Items

[S40D] LabR = (FACTL * Labl) + (FACT2 * LabZ) + CONST

LabR  User label for result

result

FACT1 1stFactor

Labl 1stElement table item

FACT2 2nd Factor

Lab2  2nd Element table item

COMNST Constant

Apply |

cancel |

Help

K6.29 HILERKISAIZE

(2) 1r [User label for result] SCAHE 4 A5 R HICRINAAFR, Wl Lresult); 78 [1st
Element table item] F$75 £ HEFE$E [S_MISE): 7 [2nd Element table item] R #3741 & AHE
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Hik e [EPEL_1). SR/ 5ty [OK] 241 RIw] .
(3) FxHd; Main Menu>General Postproc>Element Table>Define Table Sz n] & 1|5t

AR ITER, W 6.30 Fias.
|

Currently Defined Data and Status:

Label Item Comp Time Stamp Status
S_MISE S EQV Time= 0.86445 (Current)

EPEL_1 SMIS 1 Time= 0.86445  (Current)
CALC S

Add... Update Delete
Close Help
16.30  FLICRAT BN IHAE

6.3.3 SN

FICR W RS E LM E SR, Wl yE BoR.
SHIATEN (I
(1) *.i5 Main Menu>General Postproc>Element Table>Plot Elem Table >z 5., # i W1
6.31 fii7~ i [ Contour Plot of Element Table Data) G HE .

F\Contour Plot of Element Table Data x|
[PLETAR] Contour Element Table Data
Itlab  Itern to be plotted IS MISE vl

Avglab Average at common nodes?

K | Apply | Cancel | Help |

Kl6.31 KIEEREILE

(2) 1E [ltemto be plotted] 741 KHEH AR E BRI R IGR AR, W [S_MISE);
7t [ Average at common nodes] 741K AEH 1E+E [Yes - average], H 7 AL fidb-F1
i R)a il LOKY 2 RIAT &8 Bon ok Bdli, il 6.32 k.
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§_WISE  [AVG)
DI =. 009818
SMN =143670
SMY =.S07E+07

I
143870 L 124E407 Z234E+07
691666 - 179E+07

ATG ELEMENT SOLUTION AN
STEP=1 A5 3 2004
B —25 20:07:38
TIME=. 864453

7
- SOTE+07|

16.32 HLIGKHLIK
IR W NP ICR R E W T

(1) i Main Menu>General Postproc>Element Table>List Elem Table =z 5., 3t a1&]

6.33 [T/ [P TEALE o

L\List Element Table Data x|
[PRETAR] List Elemnent Table Data
Lab1-9 Items to be listed

ESULT
Items 1-10 GRP1
Iterms 11-20 GRP2

oK | Apply | Cancel | Help

Kl6.33 Ik ERIck

(2) 7t [ltems to be listed 1 ZZRAE L AR B ORI BT (] £23%), W [S_MISE]
1 [EPEL_), #RJ5d [OK]) &4l B MHyIRE RS, WK 6.34 Frr.
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IPRETAB Command x|
File
PRINT ELEMENT TABLE ITEMS PER ELEMENT
s POST1 ELEMENT TABLE LISTING sacscacx
STAT  CURRENT CURRENT
ELEN  §_MISE EPEL_1

1 0.784%3E+06-0.12382E-04
2 B.19849E+07 0.24640E-04
3 B.163A3E+A7 B.28251E-B4
4 @.21952E+@7 B.23918E-83
5 8.57267E+B6 B.86123E-03
6 0.18244E+07 B.11222E-02
7 B.38933E+06 0.14482E-02
8 B.658BAPE+B6 B.16648E-82
9 B.73726E+86 B.16484E-82
B.36352E+86 B.14177E-82
i @A i1249F+G7 0O 1041 LE_02 LI

K6.34 FIGRYIR EIRGE R
6.4 {FAKZ

HeA% (Path) 2 IE I ZEARBEAS 19 3L — oK DI RE - A B A% BE 08 K2 F0L ISR A7) 45 R AL
P PR AT RO AR o IR AT AT R AR AT VF 2 His 8, DL DL s &5
B HIRIUT AR AL T DL

6.4.1 XL
A S LI AR (AR S I, B SE S XAt . AT DA ZE T AR I SR T

s~ A B S R A A AR AR B R ORE SR A2
N B I RUE S — AR PATHL, JHRAE D BRI

e
T i

K6.35 & Xigie

(1) Reoudt Hak “\chO6\data\” H it HI 2 TAE Hak, 530 ANSYS, Huli T AR
i Bl TR “beam.db”

(2) i Main Menu>General Postproc>Read Results>Last Set 2 /., SEUR )G —A> T2
i,

(3) i Main Menu>Preprocessor>Path Operations>Define Path>By Nodes =% ., 5!
EIEAR O EHE, AR e B TP B A e 17 o5, SRJE el LOKY 44411, 5
& 6.36 Tt [By nodes] X iFAE.
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F\By Nodes

[PATH] Define Path specifications

Mame  Define Path Name :

nSets  Number of data sets 0

N Mumber of divisions 0

i

[s]4 | Cancel | Help |

16.36 42717 i SR
(4) 1t [Define Path Name] SCAMEF A4 [pathl), Hidi [OK]Y %4

480: [ Number of data sets] X AAE & i #r A B4t 537 3442 E ag 2B 204 (BKiAA 30, A 4, RE K
1) ;  [Number of divisions] X AAEF i i AA8IE & 69 F o4k (ZKiAH 20 sr KAA) .

(5) H.ii Main Menu>General Postproc>Path Operations>Map onto Path =&, 3t H 71 1]
6.37 i/t [ Map Result Items onto Path] %HEAHE .

I\Map Result Items onto Path E X
[PDEF] Map Result Itams onto Path
Lab User label for item

Item,Camp Item to be mapped [DOF solution

4 ||2nd principal 52
3rd principal 3
Intensity  SINT
won Mises  SEQW
PlasEqvstrs SEPL

won Mises  SEQY

Strain-total
Erergy
Strain-elastic
Strain-thermal
Strain-plastic -

[AVPRIN] Eff MU for EQY strain

Average results across element W ‘es

[/PeC] Show boundary condition symbol
Show path on display 7 vas

oK | Apply | Cancel | Help

K16.37 Wi s 1%

(6) 7t [ltem to be mapped] HIZRHE-R RER LWL 45 1, W1 [von Mises SEQV ];
1&F¢ [Show path on display] J5 i EHER [Yes) A )55y [OK]Y R AT 2 7R e X
M4, Pk 6.35 Fir.

B ke RBBERHFERF®, AP TH£E Main Menu>Preprocessor>Path Operations>Plot Paths 3£ ¥ ##7 £ .

I mT O TR A B A A, M A g, LS B sl 6.38 fir
No

B Path Operations
2
&1 By Nodes
On Working Plane
By Location
Path Status
Modify Path
Path Options

£16.38 & AR SE R
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AR —ABBFTTUAELSEARE, B2 —KRA —AKEHLEANREZE. £F Man
Menu>Preprocessor>Path Operations>Recall Path 3 7T 5% & L 713442, 40B 6.39 Fi.

I\Recall Path x|
[PATH] Define Path specifications

Mame Recall Path by Marme @

IPATHI

Ok | Cancel | Help |

K16.39 AR AR AR

6.4.2 WEUTEEIELE R

AJ DLIE e P TR A8 2R 16 7 AR iy B AR A 4 AR
KB R B AR 85 R A R
(1> #.i5 Main Menu>General Postproc>Path Operations>Plot Path Item>On Graph >,

HH & 6.40 Arzsi [Plot of Path Items on Graph] X5 HE .
IYPlot of Path Items on Graph™ x|

[PLPATH] Path Plot on Graph
Labl-6 Path items to be graphed

K | Apply | Cancel | Help |

K6.40 KR DRGSR

(2) 7& [Path items to be graphed] ZIFHEHERETA] E—/ N1 E i [SEQVY, %4
Ja iy [OKY . 521K 6.41 P thZe&l. b, B4 [S), st &R dh
RS YAk [SEQV] 45 4L,

#8: [XGl . [YG] . [ZG] #= [S]1 AFAZL WA IUTE.
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(107
1085 801

932134
ave 45
74784
67111
ST 440
46379
360.094
256 .42

152 .74

49.07H m10=-1)

o 1 z 3 4 5
5 1.5 15 345 4.4

DIST
Kl6.41 KEIEEREEEE
FH 38 0] DA R AR BR R I, i [YGY BiAE Ak by, HagfE DR T

(1) Main Menu>General Postproc>Path Operations>Plot Path Item>Path Range =% .,
# K 6.42 Firzsir) [Path Range for Lists and Plots] X 54 .

IYPath Range for Lists and Plots x|

[PRANGE] Path Range for Lists and Plots
WAL, WA

Path distance range

LINC Interpolation pt increment |1

Labl ¥-axis variable

Ok | Apply | Cancel | Help |

K16.42  TEFERIAL bR ELHE T

#.8A: [Path distance range] X AAEA T EAx A 47a942 158 B;  [lnterpolation pt increment] SCAAE F T
REREFHRD, BiAA L.

(2) ¢ [X-axis variable] #|EHEPEFE [YG), #Hidi [OK]Y #4HRIAT . 753 (1) Kk
k& 6.43 s,
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(107"
1085 50

08212
278 .45
T4, 78
67111
SE7 440
463 TEY
360.024
206,42

152,744

42075

o

A 15

1 2 3 4
24 X

TG

TSR A A B KA T

4.4

£16.43

5

(0™ 1)

5 4N PRl i Main Menu>General Postproc>Path  Operations>Plot Path ltem>0On
Geometry S H AL LT TP 2 s B2 40 . & 6.44 Firrs

PATH= PATHL
VALUE= SEQV

490753

- LEAE+]7

- E79E+D7 « SLOE+D7

- 395E+07 . B25E

- TA0E+07

+07 -355E

+07

.97

AN

AUG 3 2004
21:47:45

1E+07
- 109E+03]

Ke.44 LI LR AR 2

PN BoR ARG R A E R
(1) . Main Menu>General Postproc>Path Operations>Plot Path Item>List Path Items
S, Bl 6.45 FTas I TEHE o
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M\List Path Ttems |
[PRPATH] List Path Data
Labl-6 Path items to be listed ¥ia
25
S
QK | Apply | Cancel | Help |
Kl6.45 4K Won AR H0

(2) 7 [Path items to be listed 1 41| ZRAHE H 2L B 45 Ko, Wi [YG] #1 [SEQV],

AR5 il LOKY 2 BT 4113 s A%

IPRPATH Command

4R, Wik 6.46 .

x|

Filz
PRINT ALONG PATH DEFINED BY LPATH COMMAND. DSY¥S= @ j
seseseses PATH UARIABLE SUMMARY sestseses
¥G ¥G SEQU

8.50088 a.5686080 B.1A858E+08

A.49258 a.49258 A.103A8E+A8

B.485688 a.48588 a8._97585E+@7

8.47758 a.47758 a.92889E+87

A. 47888 a.47808 A_86595E+87

B.46258 A.46258 B.81182E+87

8.45588 A.45580 B8.75612E+@7

a.447%8 a.44758 a._78124E+87

8. 44088 A.446080 8.64640E+07

A.43258 A.43258 A_.5916PE+A7 LI

— /
K6.46  FIlZh Wikt gk R

6.4.3 HHTUTERIEERIZH

MR TCR AR L, At n] DU B AR K AT A N I i 12 5. 1 TR AR IE 5% 138
BN P ILER D, e IE BT Rk
(1) i Main Menu>General Postproc>Path Operations>Sine 5., # U1K 6.47 Fios

%1 [ Sine of Path Items) X 1EHE.

ISine of Path Ttems

[PCALCLSIM LabR = FACTZ * sin{Factl * Lah) + const

LabR  User label for result

FACT1 1stFactor

Lab  Path item

FACT2 2nd Factor

COMNST Constant

Ok,

Apply

—
—

Cancel

Help
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K6.47 Xt B AT 5

(2) 1E [User label for result] SCASHE 4 A8 AL T B2 20 da i 44 %, Wi [sin); 78
[Path item] FHFIRHEFIES [SEQV]. SRJ5 i [OKY 444H R A= B% T T i) i 42 ks 1o
SIN.

6.5 farEi LR

FESAII JE A B, RECORBEBEA LB AR (el 1D #EATAREE, BB
s BB e b AT AR AR . WR B PN IR AT HRAE I B B 2 T
DLIIRE

M Lot — AR DAL RS % 5 I a R . B, wTLCRATHECE 3. 1720 4 19— 413
B SO D0 1, REITE] 2 1.5 IR — 28 5 SO (a2 00 20 $3e 25 m] o X 99 M3k
TOL, HAREERE b — OO Al M 0L

6.5.1 & X Ajd T

5 AT LI BRI D R AT
(1)1 Main Menu>General Postproc>Load Case>Create Load Case 32 ., #fi Hi fi1 €] 6.48
Fi7it) [ Create Load Case] XHifAE.

I\Create | oad Gase ]

Create load case from

€ Load case file

Ok | Cancel | Help

K6.48 & XAmigk i

(2) EF [Results file] Fikfzil, Fom Mg R Ak Tol, i [OK] #%
. Bt & 6.49 i) [ Create Load Case from Results File] X%z,

#90: [Load case file] #itizsnk FTMATHR LA T Z XKL, FEARTE T,

I\ Create Load Case from Results File x|
[LCDEF] Create Load Case fram Results File
LCNO Ref. na, for load case |
LSTEP,SBSTER
Load step + substep nos, -
- to be defined as the load case
Ok | Apply | Cancel | Help |

F16.49  MZE R E A8 T

(3) & [Ref. no. for load case] SCAMER I AR LI Z% 4, WL 1~99 Z A1)
A, {r [Load step + substep nos.] SCAMES Zr Al A 800 5725, B [OK] 4%
CIRIETIN



SNE: WA AR

6.5.2 Mg LAy

GE ST TOLE, AT DN 8 T OG- T s A o el A O AR R
(1) ¥ Main Menu>General Postproc>Load Case>Read Load Case 3., # 14 6.50
Fi7~if) [Read Load Case] *HifAE.

I\Read Load Case |
[LCASE] Read Load Case
LCND  Ref, no. of load case

(a4 | Apply | Cancel | Help |

16.50 BT T

(2) 7 [Ref. no.of load case] SUAHEH g A fr gk T ULIIZ %5, i [OK]Y 444 i
HORH R PR A 8 Tt
IR ZER T AT L0 S AT Lo SCEh, nl4% BL R A SRR A
(1) #idi Main Menu>General Postproc>Load Case>Write Load Case Si¢ 8, 235 i 1 11
6.51 iz~ [ Write Load Case from Database to Load Case File] XJifHE .

I\ write L oad Case from Database to Load Case File® x|
[LCWRITE] Write Load Case from Database to Load Case File
LCNO  Ref, no. for lnad case I
Frame Load case file I T ——
Ok | Apply | Cancel Help

K6.51 B Ao

(2) 7¢ [ Ref. no.of load case ) SCAHE - 4 A BT 8 LU0 Z %55 7 [ Load case file ]
SCAHEH T NAT 2 T SCE 4 o Fia [OKY 21 B 2 i fur 28 T 00 5 AN E— AN 2k T
A
6.5.3 fig Ll tiasy

PR 8 00 B [RIRE o] AT — RANEAR IS 5, A= A8 AR 455 . ANSYS 1
FEALT KA (Add). k7% (Subtract). sK>F-77 (Square). K-F-J7Hl (Square Root) iz’
BAE, FIRASRZEBE N, EIRAE T, AR

(L) BRCLKEANTHE T 2, #¥d Main Menu>General Postproc>Load

Case>Subtract 3¢ ., 34§l 6.52 [z [ Subtract Load Cases] XJifteE.
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I\ subtract Load Cases X

[LCORER],SUB  Database = Database - (LCASEL * LCASEZ)

LCASEL 1stLoad case |1
Oper2 Operation w,/2nd load case -

LCASEZ 2nd Load case I

(84 | Apply | Cancel | Help

Kl6.52 Fifdk Tt s s

(2) 7£ [1st Load case] CAMEFMAME LIS %S (1), IWEBREAE, Fxh
VTR PR T 2 AR T 1 R . sl LOK]) 44 RS,

W HATHRFERE, TAK I OREZA—AFOTETAL F.
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FtE HEHERLESR

TR iR AL B (POST26) AT HI T A A A i858 s i 70 Mr 4 RBEIN TR] . AR 25K
AR FR o BT LLSE BN T P IS B7m RS S o R S ) A il S 44, N e
e[ 2 e T MON SV AT =W I VR 2P

FE IR TA) DO RE e AR B v R 38w LA RS R Bt N 8] (1 22 FE Bl o A B K MIEAS f) A8
S SCHEAEVRES, TRAA-GH I R) P R S BRAS A

7.1 EXFIEFHBTE

N [R] [ R o b B85 (1) R 2 B R AR 0 AR B 5 1, AR e 4 s 5 ) (Bl )
(P2 XLl AR nT DUR R SRR RS . . BRIT ) FRocivR 5. DI B
I TR IR S AL PR AR h AT B A5 R, E LA AR 1 45 R SOt — AR &

N2 A e SR AR A

(1) ¥uft Hax “\cho6\data\” 1 iSCAF M2 TAE H %, A3 ANSYS, Huili T R4
iRl FTIFEGRRESCHF “beam.db”

(2) H.5f; Main Menu>TimeHist Postpro >z, Rl3# i [ Time History Variables] X 54,
WE 7.1 fiore. AR RE S fEfifi BUFIE R R AR AT DAAE IO TR HE A
AR HEUOH P 228 0 1A R A

I Time History Variables - civil1.rst o x|
File Help

H x| 1 B[ e & Bl e e Real 5l
variable List

MMMMMM

B7.1 AR AR AHE

B 4n R A F F £ H [ Time History Variables 134, & Main Menu>TimeHist Postpro> Variable Viewer
FH T AT

(3) il [Time History Variables] i dsf e, wemnmm i 7.2 porny [Add
Time — History Variable] {54
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FAcld Time-History Variable ] x|

[~ Result Item

& Nodal Solution ;I
£ DOF Solution J
@ x-Component of displacerment
[\l -Component of displacemen
@ z-Component of displacement
Stress

g~ o

[~ Result Item Properties

Mariable Mame U‘r’_2|

oK | Apply | Cancel | Help

K72 EFLRIH

(4) 1t [Result Item] #1|FRAE PP A 145 L 0 H « 511 [Nodal Solution] | [DOF

Solution] | ['Y-Component of displacement], #:# 7t [Result Item Properties] %15 2 24
P—ANSCAKE, Hrp PO asih R sEe LT A4 1 [UY_2), W@ dend [0K]
PN o

(5) AW 7.3 Prosiy BRI BOMNGEE . AESCAHE 4 N\ A (1075 fdi
o HAE ] B FE BB LB h £ 5 , SRJE i [OKY 444

Node for Data®

& pick i Tapick

@ Zingle € Box

€ Folygon  (~ circle
€ Leop

Reset Cancel
Picls A11 Help

E7.3  EEHEHEAE

EE: %A FARAIE L0, T4E [ Time History Variables ]3I £ 4E 243 4E B AL A F #9488, & it4e [ Time
History Variables] # 7 Bp=], REXMEAEE, FUEXEZHLLK,

(6) A4 InF] [ Time History Variables] JiGHE, Wik 7.4 ik, M [Variable List]
FIRAEP ] LB O LT —MHiAR R UY_2, R AAs i1 41 1Y Jr ik .
FA UL PP IRAT Ak ale OB, BRSO R Al X 10 M.
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ime History Variables - \civil Lrst i x|
H | 1 B o ] e B e |
Variable List 3|
Narms Element _[uods  [Result em [Minirswm [Masirrein [E | =
TIVE Time 0.05 1 3
r = .

o | ‘ o | ‘ : | ° ‘ . | * ‘
INS MEM SORT
285 | ATAH ‘ w2 | 1 ‘ 2 | 3 ‘ - | E
N
INTL MAG T
E
W | DERDV | REAL 0 + R

KI7.4 5 AR AR
#.8: 7 [Time History Variables] & EF MR K Ze9 75k Hh: nFEHROEE, ?&Eiﬁﬁlﬁcéﬂw
B
F P& e LA Main Menu>TimeHist Postpro>Define Variables 3¢ 85k & AR (4 &
7.5 Pi7r), FEMAHER.

I\ Defined Time History Variables x|

Currently Defined Specifications:

Variahle Type Elem MNode: Item Camp MName
1 TIME TIME

Add... Edit... Delete |
Close Help

K75 s AR ERGHE
FEAR7R B N AR ERAE IR
(1) 78 7.4 1f) [ Time History Variables] *fif#er, ka8 [UY_2]), %ﬁﬁ%ﬂl
P, KA 7.6 BT FRHEHE .

I\ Export Variables
o

x|

Browse ... |
 Export to ARDL table I
" Export to ARDL array I

Ok | Cancel | Help |

K75 fAigisE

(2) 7E [Export Variables] X} iHHE - = FhA7 il 22 & 1 77 2
o it A 3k [Export to file] HlEi%4, SRJGTE SCAHE iy N BARAE (ST 1
&, AT B AT LA % csv (R ] EXCEL #TFF) si*.prn CAf FHACHASTIF)
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Fiifi LOKY 42T .
W BAfe ARG A TAER KT, $& Browee.. |é§éﬂﬁ3i§;1%ﬁ5§ﬁéa

o Tl APDL #: & [Exportto APDL table) fikti4ll, SRJGAECAME A
4, sl [OKY $&4HHIT] .

BLEA: AT R/E & [Utility Menul | [Parameters] | [ Array Parameters] | [ Define/Edit] %32, & &
ek, #& [Edit...] 448, THA 4469 APDL &, EANTEISAEH &3], B 7.6 7+,

File Help
Page Incremen v [Fuilpage =] A
4 >
v
Column
7.689e-031
05 -0.00475568
il—u.uunaﬂams
i‘-u.uuszwua
Row 0.5675 |-0.00556134
06125 |0.00579152
0.6375 |-0.00602171
0.675  |-0.00636325
0.7 -0.00659485
i‘-u.uuaaznsn

K7.6 A IMAPDLE

o f{ifi# k) APDL %t4: i%rh [Exportto APDL array] Sik%4H, SRJG7E SCAKE A
4, i [OKY HZ4RIAT .

BLEA: Ak mJE 2% [Utility Menu] | [Parameters] | [ Array Parameters] | [ Define/Edit] %%, &+ 4
RAEGFR, #4 [Edit...] 348, THEAAM APDL #40, ©vh 1. 2. 3F A %35, Wl 1.7 Fiw.

Array Parameter UY_2

Pz..g.m ment  [Full page =] View Flane [ =7 = EIAIE
N <L p
2V

:

-0.00048104
-0.00095422
-0.00146285
-0.00193612
-0.00244654
-0.00291453
-0.00337455
-0.00383492
-0.00429530

LLLbbbb ]

-0.00475568

K7.7 A APDLEA
AR SE UG, AT PAES LN BT TN

(1) #¢ [Time History Variables ] Xﬂ“iﬁ*@*ﬁ%ﬂﬁz%ﬂ, il 7.8 o) [import
Data] 1A
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I Import Data x|

Read data from & file into the Time History VYarizbles interface.
The data may be stored in one of the fallowing ways.

& Graph averlay information (time points preserved)

" Linear interpolation into varizbles (interpolate to FEA time points)

Browse ... |

QK | Cancel | Help |

7.8 S ENTUGHE
Q)%%mmm@%ﬁﬁﬁii#<mwﬁﬁm0%&,%E%ﬁhﬂl@%wﬂo

B EFAEE LM, %4 [Linear interpolation into variables] $itd4n, W) A 69 % S4B L9k
BB K EF|RAET .,

2 TERIRIE

IS 1) DR i A B 3 T LA 5 SCHF AR R AT — R A A, LA HRs s, A&
A IOAH LI Bl 1 e A i A 45

7.2.1 sk

A, 0 E SRR R AT & MR I8 SO A B o BN, FEBRS ARG E TR
At i, T RARHZAS R AT IN ARG, A5 SENTINiE 245 . [ Time History Variables] x5
HEFP SO T —NEW IR Bdle TR, WilEl 7.9 Frs.

Calculator @)
ELmAE T 3 R
APDL % 01 El | A5 R R A

YA e

mm—=m

a+ib LM | 9 | / CLE&R
RCL
STO | | LOG | 4 | ) | [ | | L |
INS MEM SORT
ABS |ATAN w2 | 1 | 2 | 3 | |
INT1 IMaAG
EE

K79 #eriss T H
AR T2 LT AN AR R UY_2 F UY 3, ZEil i s is A8 3 — A s
H alpha= (UY_3-UY_2) /1.5, HERMESBNR.
(D fEZEABAEHA [alpha), ERERBMAREPEA [()/15]).
(2) GBI eARBE R “-” JiiH, REERR N FIRMEPIER [UY_3): FtL#
HF “-7 I, AR N AIRMERER [UY_3), REASINEIER, WK 7.10 Fis.

Calculator

[ alpha P NG|

¢ ) [ =ffvr_2 El

K7.10 FdiizHRIER
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(3 $$ i P B A [ A R AT A ke AR alpha, e 7.11 fross

I\ Time History Variables - .civill.rst E x|
File  Help
H ) 1 B A &1 ] e = Real [
Wariable List @
Marne Element  |Mode Result Term i IMaizirnurm Y-Axis j
uy_2 41 ¥-Component of displacement -0.00935098  -0.000481048 c
y_z 34 Y-Companent of displacement 9.37731e-005 0.00185745 (o
alpha Calculated 0.000383214 0.00747229 «
| 1+
Calculator 2|

K7.10  Heras S sop A i

AN, Pk e BLFH: Main Menu>TimeHist Postpro>Math Operations 3 HIi 5¢ i [ R
FIBCEFIE S, 2SR 7.2 s, FVEATR R
=)viath Operations

B Add

Multiply
Divide
Absolute Value
E Square Root
Exponentiate
Common Log
Natural Log
E Derivative
Integrate
Find Maximum
Find Minimum

K7.12 s S s

7.2.2 ARRSHAAHIRE

FERT [ IR Jo A RS, AR ] DURAEZIEA T, mT DU A b i B N\ B e
H 2 T ORAT BB P R E T T
(1) HeE X DA . $di [Utility Menu) | [Parameters] | [ Array Parameters ]
| [Define/Edit] &, SNl 7.13 Fros S 16 .
T Array Parameters x|

Currently Defined Array Parameters: (Arrays larger than 3D not shown)

Parameter Type Dimensions

Add... Edit... Delete
Close Help

K7.13 & CEAIEAE

(2) Moot A e, BB 7,04 TR ORERE. 7 [Parameter name] SCA
HEFF A N B 2044 Larr1), 7 [No. of rows,cols,planes] SCAHE 235l A [50). [11 #1 (1],
WGt [OK]Y #%4l. ZBHCL e X T 4K arrl (5504 .
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Y Add New Array Parameter =

o]
Par  Parameter name

Type  Parameter type

Iarrl

& array
© Table

© Character Array

LK Ho. of raws,cals,planes |5u |1 1
For Type="TABLE" orly:

Yarl Row Varishle
Var2 Column Variable
Var3 Plane Variable

ok | spply | Cancel | Help

= VL
K7.14  BCEHA

(3) i Main Menu>TimeHist Postpro>Table Operations>Variable to Par ¢ ., 5 Hi4n
7.15 Fii7n i [ Move a Variable into an Array Parameter ] % iGHE .

[OK] 4.

IiMove a Variable into an Array Paramet

[WGET] Move a Variable into an Array Parameter
Par  Array parameter

IR Warizble containing data

TSTRT Time at start of data

O |

Apply |

Iarrll

I

Cancel |

Help |

Kl7.15 ARG HA

(4 {EL Array parameter ISCASHE FR g A NIA 2 X144l 44 Larrl ]; 7EQ Variable containing
data] SCASHE AT (K225 [2] (I [Time History Variables] 5% HE 148 & 471 % AE
e 2 M8 D ; fE [ Time at start of data] SCASHE i A4S F i 4 1) [0). 4R )5 ik

(5) FxHd: [Utility Menu] | [Parameters] | [ Array Parameters] | [ Define/Edit] =%
i, e Larrl) Begiof ek st [, my 256 Sl B gl 7.16 TR

Array Parameter ARR1

Eile Edit Help

Page Increment

Initial Constant D

Selected: NONE

s

-0.00048104
-0.00095422
-0.00146285
-0.00193612
-0.00244654
-0.00291453
-0.00337455
-0.00383492
-0.00429530

LLLLL L

1p [-0.00475568

[Full Page <] View Plane [;=7 =

™A 71
<K
2| VA

K7.16 arr1Z4l
FEECH TP R S N B AR SR R E AR
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(1) H.ii Main Menu>TimeHist Postpro>Table Operations>Parameter to Var 3¢ ., i
&l 7.17 Fronf) [Move an Array Parameter into a Variable] X {&#E .

IMove an Array Parameter into a Variak x|
[VPUT] Move an Array Parameter into a Yariable

Par  array parameter arrl
IR Variable containing data 10
TSTRT Time at start of data D|

oK | Apnply | Cancel | Heln |

K7.17 Bl ik A

(2) 7€ [Array parameter] SCAKEH 4 AEZ044 [arrl); 7E [Variable containing data]
SCAKE g N B A AR B 5 %% [10); 76 [ Time at start of data] SCASHE 4 A 4 )
e [0). #RJE i [OK]Y %4,

EE: WREEAFFTHOUIANEESE, NERANE EHEFREE.

(3) i Main Menu>TimeHist Postpro> Variable Viewer 3 5. 1] 25 & ¥4 A4S &,
K 7.18 fivR.

I Time History Variables - .\civil 1.rst x|
File  Help
H > 1 Bl 4 & B frore RS Real =
wariable List 6]
Name Element |Nnde |Resu\t Item |M\mmum |Maximum |><—Ax\s | | -
TIME Tirne 0.05 1 &
uy_z 41 Y-Carrponent of displacerment -0.00935098  -0.000451048 o
Uy_z 34 Y-Component of displacement 9.37731e-005 0.00185745 o
alpha Calculated s
®
< [
Calculator @|

K7.18 ARIVPUTLI07S &

7.2.3 HHETH

AT A AR Z W B HAR I AT, WA AT, TR T BT e S 2
T I VY B L R TR B, T DR AR ) [ PR HE AR AE A A H 7 S A b PR A i [ G4
PEULBRUNT

(1) i Main Menu> TimeHist Postpro> Smooth Data >z, it uiKl 7.19 Fizni
[ Smoothing of Noisy Data] X} iG#E
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I Smoothing of Noisy Data |

[SMOOTH] Smoothing of Noisy Data

-

Moisy independent data vector

MNoisy dependent data vector

-
IARRI -

Mumber of data points to fit

Fitting curve order

—
—

Smoothed independent data vector
Mame of new vector

Smoothed dependent data vector
MName of new vector

Flot data

Icreate e - I
Icreate e hd I

IEmDmhed - I

[f/GTHK] Thickness of curves
[/GRID] Type of grid
[/GROPT]LOGY Graph type

IDDuhIe -
IX and Y lines -
ILlnear hd

[/COLOR],CURVE 1 Graph color

[/COLOR],CURVE 2 Graph color

OK | 2pply |

Cancel | Help |

[ — -
I :[v

=

K7.19  HOR- P X HE

(2) £ [Noisy independent data vector] #! [Noisy dependent data vector] 47413 AHE
H A BE RN R (Bl Iz 4 AR & (B4 ; 78 [Number of data points ot fit] SCAS
FE AT B0 B H B RO PR A 80 15 AE [Fitting curve oder] SCAHEH:
BNV R B R BRI O Bl O H 2 SRy [OK]Y 42T,

W ZRERESHERGESIT O EMESE, FTEREEM R FATRME.

7.2.4 A e N AT

PE RS NI TR D RE SR VE L AR 45 R IO 8] PR A JR A« S e R v [ 3

B 53 B o K mi N RT T SR R (R AR . LR IR T

(1) #.i; Main Menu>TimeHist Postpro>Generate Spectrm Sz 8., it 4 & 7.20 fizs

i) [ Generate a Response Spectrum] *fi5HE .

I Generate a Response Spectrum |

[RESP] Generate a Response Spectrum
IR Reference number for result

LFTAR Freq table variable no.

LOTAB Displ tirme-hist war. no.

ITYPE Type of response spectrurm
RATIO Visc/Critical damp ratio

DTIVME Integration time step

TN, TMX Range of tire-history

OK Anphy

Cancel | Help |

11

Displacement hd

]

—




SHEE: IR S A B A

BI7.20 A e R AT
(2) {r:[ Reference number for result] SCASHE 4 N 2514 (1) 27% 5 ; 1L Freq table variable
no.Y SCAHE A i N i AR AR B4 5, 76 [ Displ time-hist var. no. ] SCASHE Fhégy N A S
5] 7 FEAE &4 5 7E [ Type of response spectrum Y 437 £ ¢ HE Hh e 20 3 3% (1) 25 8 . 7F [ Range
of time-history] SCASHE gy A1) ROV . AR5 By LOKY 4241 RIHT

73 BETS

IS 1) DR e AL BEEs h RIPE A PR O AR AR BB R AR R . AR
4.

7.3.1 EJEER

¢ [Time History Variables ] xHififiEh, P 3 rnde i, s o et wvv g
BTG A B A M, FE 7.20 . et X BT [TIMEL Y &k
R

AN

VALT

Kl7.21 il () o i 2
#.80: f& [Time History Variables] #t4&4E  #:4% Ctrl 48T BB F 3 A% 2, iﬂ’rg;}ﬂ?’?«?ﬂﬁl’&[’i‘lffﬁf‘u%’
R 2T S K,
WAL E ARl X 4, AT LN R A .
(1) *di Main Menu>TimeHist Postpro> Variable Viewer SZ ., it 7.22 Fiosi
[ Time History Variables] *fi5HE.
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I\ Time History Variables - . \civil1.rst x|
File Help

H x| B B e = & [one = s8] el 5|
Variable List 6]
Name Element  [node |Result 1tem iMinimum iaximum J-tutis [El
TIME Time 0.05 1 c

41 Y-Component of displacement -0.00935008  -0.000481048 c
-Cormponent of displacement
Calculated

Calculated

uv_2

&
[
-

Calculator

K7.22 AZe i HEHEHE

(2) 1E [Variable List] #IEKAMEH, EHAreE [UY_3] &+ [X-Axis] FIf) Hik i
M, T Lalpha) 22 &, #ﬁﬁmﬁ%%ﬂ, B2 7.23 Pt R/ i, wLUEH

ARKREIARZEIFBOA B, N I ERA RS SR bRl bR 2E o

(l0**-3]

[

7.2
£.d
5E
4.5
VALT a
2.2
2.4
1.8
N

o

o .4 - 1.z 1.5 z
-3 N 1 1.3 1.5
TIME

AN

(x10**=-2]

K7.23 ALPHASUY 3K A ML

(3) #uifi [Utility Menu] | [PlotCtris] | [Style] | [Graphs] |
PN 7.24 Fionitl [Axes Modifications for Graph Plots] &4

[ Modify Axes] 2.,
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[\ Axes Modlifications for Graph Plots |
[/AXLAB] X-auis label |uw,3 il
JAXLAR] Y-axis label Ialpha|

[
[/GTHK] Thickness of axes Double -
[/GRTYP] Mumber of Y-axes Single Y-axis -
[

PRANGE] X-axis range

@ Autn calculated

" Specified range
HMINXMAX Specified X range

[MRANGE] -amis range
& Autp caloulated

™ Specified range

TMIN,YMAX Specified ¥ range - l— l—
MUk - for Y-axie number ,ﬁ
[/GROPT],ASCAL ¥ ranges for - ,W[
[fGROPT] Axis Controls

LOGX  -auis scale ,m

LOGY  V-axis scale m

AXDY Ayis divisions ¥ on
AXMM - Axis scale numbering m
AXMSC  Axis nummber size fact 1
DIG1  Signif digits before - 4
Ok | Apply | Cancel | Help |

=l

K7.24 AEBABRRRhFRSE

(4) £ [X-axis label] SCAAHEHHIAN X #iffkr%s [UY_3), 7£ [Y-axis label] SCAHE
Y FAR%E Lalphal, 2R J5 5 LOKY 424G X TEAE .

(5) fEEIALE Pl bR A B, %3¢ [Replot] 3205, K F Ll e Rk, WK
7.25 fizn. o] DL HRIH AR AR lbR 2 DB i K T o

AN

o (zl0%*-3]

K7.25 BEEUG AR Rl ERAE

BtAh, F P wl L Main Menu>TimeHist Postpro>Graph Variables 52 5.k B T 7R 48
o FRITIZCRR, KRR an &l 7.26 IR IEHE . £ESCAHE i A AR B Ly [OK] 4% 4H R
A, A A 10 MR
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7.3.2 HIREIR

7t [ Time History Variables Y X iiHE T, 3 2 W oR AR &,

I Graph Time-History Variables
[PLYAR] Graph Time-History Variables
NvaR1 1stvariable to graph

NvARZ 2nd variable
NYARZ  3rd variable
NvaR4  4th variahle
MNYARS  Sth wariable
NvARE  6th variable
NYART  Fth wariable
NWARE  8th variable
NvART  Gth variahle

NYAR1D 10th varisble

OK | Apply |

Cancel |

T ES

Help |

K7.26 TR BIRAR B UG HE

KB RMNA T, WE 7.27 fios.

st Bl o)

IPRVAR Command x|
Eile
=
soen ANSYS POST26 UARTABLE LISTING =sscsc
TIME 34 UY 4 auor
uy_3 alpha

9.5000PE-B1  ©.93773E-84 0.383214E-83
B.188422E-03  B.761767E—03

8.281703E-03 ©.116304E-02 | |
8.395595E-03  0.155448E-02
8.25000 8.495324E-03  ©.196124FE-02
9.30000 9.686762E-03 ©.234753E-02
8.35008 8.697934FE-03  B.271499E-02
8. 9.787297E-03 ©.386148E-02
8. 45008 B.876660E-03  B.344798E—02
9.50000 9.966023E-03 ©.381447E-02
B.52508 8.1B1671E-A2 B.399772E-02
8.55008 9.165539E-02 ©.418096E-02
B.58758 8.112241E-02 B.445583E—02

9.61250 8.116709E-02  ©.463708E—02 =l

K7.27 P B R EEE

#L80: & [Time History Variables] x14&4E ¥ #:4% Ctrl 42T Rl otk + 2 A% 2, if‘a#ﬁ?iﬂﬁlﬁl MR 3%

MEE.

Ak, H P Rl Main Menu>TimeHist Postpro>List Variables 32 # ok 5138 §n 4%
o FRTZCRR, Kb an &l 7.28 IR IEHE . AR SCAHE i A AR B ey [OKY 4% 4H R
A, Ik A 6 MR
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MList Time History Variables
[PRvAR] List Tirme-History Varisbles
NYAR1  1st variable o list

MY&R2  2nd variable

NVAR3  3rd varisble

NVAR4  4th varizhle

MY&RS  Sth variable

1T

NY&RE  6th varishle

oK | Apply | Cancel | Help |

K7.28 HIRBRAE
BB 7R AR (R ARAE T 4 R AP SRR
(1) #di Main Menu>TimeHist Postpro>List Extremes 325, #H tn& 7.29 Fraiy [
X UEHE o

mList Extreme VYalues x|
[EXTREM] List Extreme Yalues within a Range of Yariables
MYAR1,MNYARZ Range of variables Ih |4
MINC Increfment 1
oK | Annly | Cancel | Help

K729 FKERAREWAE
(2) 1£ [Range of variables] CAHEF 4 AN &S5 Wk byaE, W (11 A1 [4); 7
[increment] SCAHEHH A EID K, BRI (1) AR5 i [OKY F 4RI AT 713 W oR AR
EIRAE, WKl 7.30 Pias.

FNEXTREM Command E x|
Eile
POST26 SUMMARY OF UARTABLE EXTREME UALUES

UARI TYPE  IDENTIFIERS  MNAME MINIMUIM AT TIME  MAXIMUH AT TIME

1 TIME 1 TIME TIME ©.5000E-81 0.500BE-B1 1.800 1.000

2 NSOL 41 Uy uy_2 -9.9351E-82 1.980  -9.481PE-93 0.5008E-01

3 NSOL 34 UY uy_3 ©.9377E-84 0.500BE-P1 0.1857E-02 1.000

4 OPER 4 QUOT alpha ©.3832E-83 0.500BE-P1 ©.7472E-82 1.000

K7.30 EonAmE E
7.4 FHEFAK

ANSYS ¥ J5 A BRI o) — A5 K DhRe st S sh A, e ] L) 75 Hb e 7 AR it i [ (1) A%
WA, 2 ARt a5 i ) R i A v o
7.4.1  HEEAERS)H

(1) H4f7 [Utility Menu]d | [ PlotCtrls] | [ Redirect Plots] | [ To Segment Memory]
S, s tn P 7.31 Biosi [Redirect Plots to Animation File] X5 4HE
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IRedirect Plots to Animation File (NT Specific)

[/SEG] Segment storage options

AYINAM Name of animation file

DELAY Time delay during anim

" Stop storing
& Store multiple

0.015

Apply | Cancel |

Help

K7.31 A S

(2) %+ [Store multiple] #1E#%4H, #RJ57E [Name of animation file] SCASHE 4 A
B SRR AR (BRI TAESCE 4, 4 h*avi), {6 [Time delay during anim] SCA
HE i IR E] TEJRS (BRIAR 0.015 #6). Hiidi [OK]Y #2415, ANSYS 25 HEITEid s H P e
WA JGALBEZS (POSTL) FII i) i FE A 4b #14E (POST26) W EITEHEAE, HORAFAES) I 3L

(R

(3) s Eahmisk ), i [Utility Menud | [ PlotCtris] | [ Redirect Plots] | [ To
Segment Memory] 5., 7EF 7.31 FoRixiGHEH %% [ Stop storing) #iE % # A1 .

7.4.2 IE B R S

ANSYS I T —ANE T IFE B G s sl SR L, e ik AE S [Utility Menu]
| [ PlotCtris] | [Animate], ¥z .01l 7.32 iR,

Replay Animation ...

Restore Animation ...

Mode Shape ..

Cyc Traveling Wave
Deformmed Shape ...
Deformed Results ...
Over TIme ...

Time-harmonic ...
Over Results ...
Q-Slice Contours ...
Q-Slice Vectors ...
Isosurfaces .,
Particle Flow ...

Save Animation ...

K7.32 Animate F3E

I T LGS LA 2 B A 45 A 4 s B R A
(1) #f; [Utility Menu] | [ PlotCtrls] | [Animate] | [Over Time] =28, i niA

7.33 Pron X IEAE .
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I\ Animate Over Time = x|
[ANTIME] Animate over time (interpolation of results)
MNumber of animination frames 10

Madel result data
@ CurrentLoad Stp
" Load Step Range

 Time Range
Range Minimum, Maximum
Autn contour scaling  on
Animation time delay (sec) 0.5
[PLDI,PLMS, PLYE,PLES, PLYFRC]
Contour data far animation Use Last Display A ||intensity  SINT

yon Mises  SEOY
PlasEqustrs SEPL
StressRatio SRAT

DOF solution

HydrostPres HPRE

Strain ener dens
Strain-slastic x| |von Mises  SEQY

Ok Cancel Help

Kl7.33 sk s il i 2 7 Bl i

(2) 7t [Number of animination frames ] SCAHE 4 Azl i s [10); 7 [ Model result
data] PRIES)EK I EFE [Current Load Stp) k&4, RnmB/RYRmELahm, 7
[ Animation time delay (sec) 13 ASHE i A (1] 4] B% £0.5); 7EL Contour data for animation]
FFHE P PR KK R 45 B35 [von Mises SEQV Y. #RJ5 i [OK]Y %4, BInI7E&

AL TNl
A BB TFNHERANRGEIFERXRT, L5 T L48E.
HE Animate =2 DI REMTT
e  [Mode Shapel] : E/RARTEAR R T 2 .
o [Cyc Traveling Wavel : B R7EH 5 .
o [ Deformed Shapel : /AR 7 AR JE 50 i
e [Time-harmornic)] : B il #7150 H .
o [OverResults) : x4 B4 iS5 2k 20
e  [Q-Slice Contours] Al [Q-Slice Vector] : {7 i 47) Thi 44 £k ol o8 B K Bl
o  [lsosurfaces] : ‘EIRAETR (1) AR T A5 1HI B 1H
e  [Particle Flow] : Woski i o iy HobL 112 3l 3 1] .
7.4.3 G

FRRFRIA AN, P DU P R A
(1) #i5 [Utility Menud | [ PlotCtrls] | [Animate] | [Replay Animation] 2., 1
) ) [ 25 B — AN 1, ] 7.34 .
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Animation CORMES

Frame 7of 10

10
| B

Delay

" Forward/Backward

Kl7.34 Bzl En
#.8: ¥, [Forward/Backward] #ik#4ak 34575, [Forward Only] #3348 & T~ 5) AT 454K,
(2) Hidti SO0 Lt - ahmp, o i o M.
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FI\E ANSYS S ki&itiES (APDL)

AT FE VAR AT GUI T s #At, nTLUE H GUI i NERIF L S i, H
MNTLFHELRVER, MEAEBL, BeRAE. ANSYS HfE T 5 b Fhog 4y L4
GUI #8AER 5k Ui e A Ui A 1 5 B A F 2 APDL 28U BETHR

T APDL M54, ATEATRE M4y, FUEPEIEART S b4, HIE
TAE PN, T ERA AL 5155 % ANSYS 3B SoR . A R EAAHELL R
AE

e APDL i/
S
ffF T H2
APDL it 5

8.1 APDL f&9r

APDL J& ANSYS Z ¥tk %115 = (ANSYS Parametric Language) f¥If#i#%. APDL %5
(1) BHIASRE P 1 A 3h5¢ ORFB 4 GUI AT 55, Eh& il LLSg 2 GUI EvASE I D fg .
[ APDL i 2 AT — S8R ks R HAT 452 2405 5 | if-then-else 73 3i% A1) do-loop
A, T H, e R AR e CUMRAL BT R S R A R 5D 3. WL, Al
F APDL 245 FH P H 5 1R 40 AT BV i SRR ORI g i

A BT e A B A e iR APDL LR SEUE . 21, 2 SR AE. Y
EE RIS RR T EER G, nTRES RIS TEZ M.

NI AR IR E ), BV DR R AESR), BRI 100 AN
A WA GUI 7 AUk, A S s 1) 4 4 s Ay 4 100 7K

/PREP7
*D0O,I,1,100
N,I,I,I
*ENDDO

8.2 EAZH

ZHU L APDL AR . ANSYS TS EEE: ESHAEASE. Nl
A BIAE 7
8.2.1 W=EZH

APDL IS HN C i E AR, FESHM ST CIEFTHIiELE. fri
SHA 0 WBUES BN TS EP Rl br S B 2 B e e U ], s 2800
WA LR AN o
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1. ZAAFEAHK

P A DAERI*SET fin ke X E S8, Em2 NG 0 AL N iER], AR5
Enter gER1H] .

*SET, ABC, -24
*SET,QR,2.07E11
*SET, XORY, ABC
*SET, CPARM, "CASELl'

XPUSTE R e L =MUEZ 5 (ABC. QR Fll XORY) Fl—ANF4F540 (CPARM). i
MEAERSHT, A0 HSHOE AR & LR, ANSYS BRIAERUREERAL, @ A
SRR SR R5 5

— PRSI S R e 4, e S By R ARG S8, RE
1E BN 4 8 e 4 i o U AR Sk . IeaT U “=" B4R “*SET” iy
AL SRR, FIrE AR e S

ABC=-24
OR=2.07E11
XORY=ABC
CPARM='CASELl"

$o LI A TR — R X T 2505, H P blsel GUI 7 X & F e XS4,
e R fidi [Utility Menu) | [Parameters) | [Scalar Parameters] i, #thanf& 8.1 fr
/[P [ Scalar Parameters] XJifAE. [ltems] FIZRAEF o T H P RIA 2 LI DUA bR & S50

Scalar Parameters

LABC  =.24

CPARM  ='CASET

OR = Z2070000000E+11
v =24

Selection

ABC  =-24

Accept | Delete | Close | Help |

K8.1 FrES O IHHE

7t [ Scalar Parameters] ¥ i HEH o 1] LLE X244, 7 [Selection] SCAHEH 4ig A —N
(B HORAETES) (l: RED=100), 4R 2l _Aeeest bigeaql iy ,

e AN E R DI

o WINMLLFBEIT s

o Mgl TFRE. BT RFRIZ AR

o ERFMEAREEL 8 4.

T2 EIEER: BIG_VALUE (it 8 MMF4F). 5ET (LUE7Ik) Al M#
TY (SHEUTHR “#7).

BEAMS S5 44 IR N 5 DA R LA
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o AHEH ANSYS fREHICHEFAE NS4, W UX. UY. ALL. PICK. CHAR A
ARRAY %%,

o #HN ARGL~ARGY Fll AR10~AR99 (12 $34)h ANSY'S 14 B 1E by 2 2 7 1 JRh
SHAEH, TR Ko SUH S 44G

o  BHLAREL T HF A4

2. 3R BTHHK

EXTZHUE, WLMEH*STATUS @428 R k. fEmA NG 0 hiA
“*STATUS” 4, #RJG¥% Enter 8, ¥R ERIA Cx XIS, WK 8.2 fix.

*STATUS Command x|
File:
ABBREVIATION STATUS-
ABEREU STRING
SAUE_DB  SAUE
RESUM_DB  RESUME
QUIT Fnc_/ERIT
POWRGRPH  Pnc_/GRAPHICS
PARAMETER STATUS- ¢ 2@ PARAMETERS DEFINED>
CINCLUDING 15 INTERNAL PARAMETERS)
NAME UALUE TYPE DIMENSIONS
ABC -24.0090000 SCALAR
CPARM CASEL CHARACTER
QR 2.A70BAABABE +11 SCALAR
RED 100. 090080 SCALAR
RORY -24.0000000 SCALAR ]
o

K82 KL <SH

F Prg Bl [Utility Menud | [List] | [Status] | [Parameters] | [ All Parameters]
FHRINE WoRBHL.
3. MIRAFE 54k

[FIZH e SC—FE, WA 2ROk C 2 XIS . S 5107 a0 B0 s

{45280, FI*SET Ml “=" fx 4487, Hlanbl F v 4K Mk 2% ABC A1 CPARM:
*SET, ABC,
CPARM=

EAEESHOR 0 EUFAREMIBREUESE, DTS ERT TR 7)) AR
BrPFSH Bl LU 2 B MER S, M2 4y 2 5pidi AT 1R

*SET, ABC, 0
CPARM=""

A *DEL thn] L RMIBE — AN s 2 AN EE 2 B H P e XS5, Hilan:
*DEL, ALL VINERET A P XS5
*DEL, ABC | INERZ40 ABC

AN S B0 5 et A #ads [Utility Menud | [Parameters] | [ Scalar Parameters]
S, 7€ [Scalar Parameters] HFHE & BRI B AL, 48 2ot 0 Lzl iy

8.2.2 HUHZH
APDL Z 5111 5 — KAk S S50 Sh5 RS5O R, AN S R E 5 — 4.
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AN SHALREOT 03 g 4R . AR =4 5edl . sl 8.3 k.

S LTI
=t 23 4 5 . » ‘/U||‘|||

i L@

1fi3

gl [ L1

dn Fr
L TS

E]
s | | [ [ ]

=

TR (m>a) SYEEAL (msp)
K18.3 Hdlgit

KNS HBERBAR R 5 h

o KU SE (ARRAY Parameter) : BRIAF IS EI A28, 17, FI. THI
RO L IFURINE SRR, TUAE T A sE 4

o FIIHHBH (CHAR Array Parameter) : JCRENFHH (HAZ T 8 MHFEE
ST o HATL AL RGBSR S

o XY Z¥ (TABLE Array Parameter) : X /& —FlpR ik 00 E B4 S50, & il
T 18 3 2 M A (v S0 O T R 2 AT L. A7 Z1. TR S SN
AT SEH . TOFRAE P LA S Al SE L

8.2.3 HUMSHENEX

BN SHOE S SRR o LR R HI*DIM i 4 LA A

FRAHA
*DIM, AR, , 4 1 E XS5 aa l ARRAY K, 4%k 4X1X1
*DIM, BB, ARRAY, 3, 3 1 E XS BB J ARRAY KA, 4l 3X3X1
*DIM, CC, CHAR, 4 V5E B3 cC Sk CHAR KA, 4 4X1X1
*DIM, DD, TABLE, 5 | X 2% DD & TABLE 285, 4%l 5X1X1

*DIM i & IRTEVEHEACA «

*DIM, Par, Type, IMAX, IMAX, KMAX, Varl, Var2, Var3

oo

o Par: ZH4, EFTEHNAIIZHr 4N

o Type: FRUIHAMSHIN,

o IMAX: 7%, Bl 1;

o IMAX: FIH, BRAN 1

e KMAX: [fi%, BN 1

o Varl~Vard: H{rwE XRHEASHIAEH, 750EdT SR bR .

& SCSER A G, AT LU [ Utility Menu 1| L Parameters 1L Array Parameters ]|[ Define/Edit]

g, R 8.4 FTR HIRHEHE . 2EAZEHE T AT LA B AP NIA A5 47 5 SR g A
B, Pk As Wi AT LAk SRR .
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mArray Parameters = x|

Currently Defined Array Parameters: (Arrays larger than 3D nat shown)

Parameter Type Dimensions varl varz vars
b array

) array 3x3
o char array 431
5x1

k8.4 KA S HAT HXTHEHE

EXHA G, — AR S BT RVIEBOA S 0 CGRELZHER 0172 0 7
TCRYMEA LT 0 MIAAMED s FAT B SN S o RZ WA A2 (Blank Value) .

8.2.4 HAHAZEMIRE
A LU 4 Fho7 4 B A -
1. FA*SETH4K “="
DU EA)E LT — 400 XYZ 1) — 444

*DIM, XYZ,,12

XYZ(1)=59.5,42.494,-9.01,-8.98,-8.98,9.01,-30.6,51
XYZ(9)=-51.9,14.88,10.8,-10.8

AL AT “ =7 — AT LA ZANTCEBYE, (A4 “=" B2 10 2.
7618 8.4 FER B S RO ERE R pRIA & LI XYZ 3, JF b St g, W%
WA 26 5, il 8.5 . ek WHRALAT LR FiRED.

File Edit Help
Page Increment [yl Page < | View Plane [z -1 =
Initial C I 8 J I J EI\_‘/Iﬂ
Selected: NONE ﬂﬂ
L3 AN

I

1 |99s

2 |42.294

3 [-9.01

a4 898

5 [8.98

6 901

7 [306

g |5

g 519

10 |14.88

K18.5 IR 19— 4 K2l
PAUNTE A T AN 4400 T2 1) YA :

*DIM, T2,,4,3

T2(1,1)=.6,2,-1.8,4 VEXTGE (1,1), (2,1), (3,1), (4,1)
T2(1,2)=7,5,9.1,62.5 VENTUE (1,2), (2,2), (3,2), (4,2)
T2(1,3)=2E-4,-3.5,22,.01 VEMIEE (1,3), (2,3),(3,3), (4,3)

GUI T XA FRMEGMEEH, Wikl 8.6 s,
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Array Parameter T2
Fils Edit Help
Page Increment IF"" Page j View Plane [, - d EIAIﬂ
Initial Constant D ﬂﬂ
Selected: NONE 2N
LAY
N U

1 0.6 7 0.0002

2 |2 5 3.5

3 |18 a1 22

4 4 62.5 0.01

Kl8.6 WAE = ) 4k Al
PLR A X T — 40 FORCE 14041 :

*DIM, FORCE, TABLE, 5
FORCE (1)=0,560,560,238.5,0
FORCE (1,0)=1E-6,.8,7.2,8.5,9.3

oy, AT X TZERANRGME (00 MFTTHR, 5 ATWE X TIZRIATR Y
B, WAREZRNMERTE. GUI T EEWMES SR, WK 8.7 Prs.

Table Array: FORCE = f{Row,Column,
Eile Help
Page Increment Full Page 'I ‘l
Column
7.889e-031
1e-006 |0
0.8 560
Row
7.2 560
85 2385
9.3 0

8.7 I fEJS A KAl
PUR IR A)E LT A4 T A4 -

*DIM, RESULT, CHAR, 4
RESULT (1)="'SX', 'SY', 'Sz’
*SET, RESULT (4) , 'S4"

TR AT GUI T EF .
2. FA*VFILL% 4
*VFILL i 7] LU SR 78— A — B4 sl R B A K 41 1) o 4] 401 LA T8 ) o 45 38 G 6]

8.8 I NP A4
*DIM, DTAB, ARRAY, 4, 3 15 X4 DTAB ) 4 X 3 $t4H
*VFILL, DTAB (1,1),DATA,-3,8,-12,57 | TUAME RS B2 25— 4
*VFILL, DTAB(1,2),RAMP,2.54,2.54 VHEDK 2.54 AZEH 2. 54 HIZEZEHF AT 2

*VFILL,DTAB (1,3),RAND,1.5,10 V1.5 3 10 ZEMBEHIEIE S 3
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Array Parameter DTAB

File Edit Help -
Page Increment  [Fyll page | Yiew Plane [, -1 - JJJ
Initial Constant l[.I:T - - ;é
Selected: NONE AN
LY
[ o 2| s
1 |3 2.54 2.79901264
2 |8 5.08 6.11392418¢
3 |12 7.62 6.70205516¢
a |57 10.16 4.11487684¢

€8.8 *VFILLiy A& H T HIH4

*VFILL iy & a7 T R

*VFILL,ParR,Func, CON1,CON2,CON3,CON4,CON5,CON6,CON7,CON8,CON9, CON10

For:

ParR: HUEEAZH I E4, W DTAB (1, 1);

Func: MR{HPA%0, W RAMP. RAND %%;

CON1~CON10: 5 Func RIS 4L.

FH R L [UtIlity Menud | [Parameters] | [ Array Parameters) | [Fill] 2%, i
o GUI T AGE Utk Bz s, Sl 8.9 PR iEHE, w] LA AR N
WA R BT R, AEMEATRVER .

[*WFILL] Fill Array Parameter
Type of fill function

 Harg.
 Specified values
* Random numbers
 Gaugsian distrib
 Triangular distr
 Beta distrib
 Gamma distrib

K | Cancel | Help

8.9 KL i R 0 i AE
3. A*VEDIT# %~

*VEDIT i 2 F kA8 H U 2 48— e 2 il 2 504
WA CLE ST HER 5 AA, 7Emr 2N S i N T s ) -

*VEDIT, AA

F ] 8.10 Fronnf iz . ST 5 B S R T TP AT, AR SRR
[Edit] | [initialize), PR 4T ERSFHIRAE A Cinitial Constant] SCAHEH .
7 [File] | [Apply/Quit] e fAE IR H
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Array Parameter AA "
Eile Edit Help

P:?!?E Increment IF“" Page j View Plane IZ -1 ﬂ Eﬂﬂ
e 4K
LA AY

—IQ]

e
[

3 |0

4 |0

K8.10 ZniBAAL
4. F*VREAD % *TREAD44~
*VREAD H*TREAD fiir & AR Ei SO TR I 41H 25, DU R A EHI*VREAD i 41

(1) fEN NI, Ardh dataval, PAELR CBAEZ M H00 340):
15 7.8 123
156 -456 425

EE: FIE ML IRA A ASCI s X, T aEAk ANSYS A TEER,

(2) Ay A WA B A BLR fir 4 5e S0 ML

*DIM, EXAMPLE, , 3, 2

(2) $# #ads [Utility Menu] | [Parameters] | [ Array Parameters] | [ Read from File]
S, P 8.11 X IEHE,

IMRead Array Parameter Data from File ™ X
Type of Parameter

@ Carray (“VREADY
" Table (*TREAD)

oK | Apply | Cancel | Help |

K811 kS HRT

(3) i&# [Array (*VREAD)] ik, iy [OK]Y #%40, i 8.12 fr
VNP SIRrY

llRead Array Parameter Data from File

[*VREAD] Read Arrsy Parameter Dats From Fils (farmat must be speciied)

ParR Result arvay paranetsr W

File,ext dir Read from fle Jpatavalon ™ arowse,

Heol fumber of colurrrs 8

Hekip hhmber of skipped ines

Enler format surrourde by () [een——
ax Apply Cancel Help

SENVEIEIREVN (¢l

(4) 7r [Result array parameter ] SCAHE 4 AN [EXAMPLE(1,1)), s £dl e Ak
41 EXAMPLE 1'; 1t [Read form file] SCAMES 4 AL/ 44 [dataval.txt); 7& [Number of
columns) SCASHE 4 N B4l #1% [2); #E [Enter format surrounded by ()1 SCASHE sh i A %5
ik [(3F6.1)), thsb— & T 5 Hl SO Bk XARFT 5, A0 rT Re s N A tH T, 50
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i FOKY %4, SEBinIsiN. 321 r 82l 8.13 fizn.

Array Parameter EXAMPLE

Eile Edit Help

Page Increment  [Fyll Page -] View Plane [, = = EIAIﬂ
Initial Constant j
Selected: NONE ﬂﬂ
| | 2/ VA
1 |15 156
2 |78 -45.6
3 [123 125

K8.13 AR

Kl 8.12 Fros 6 Ui HE o PR B g U PR i AN o 2042 B A A oG, A& 20K

Fw.d

Horp w SR SR, d Fe/ B . G F6.1, siROREE v 6, /N £
h 1, I R ST A SRR R

S EIREAE A 2 wiE AW, MU AR E AR Ay AU L AT, (H ] DR
TR o T 2RI, A0 i i E 5 T gF 2

*VREAD, EXAMPLE (1,1) ,dataval,,,JIK,3,2
(3F6.1)

*TREAD i 2 A KNHH, TEHCATITER .

AN SPATEIN

] LH*VPLOT 2 KB Wontidl =40 .
B B e OHFE T LN . W Rtas, TABBLEVAL Al TABLE2 JyRAUE4H 2
$; ARRAYVAL Jy $fi T — 5 50

8.2.9

0 309 0 40 6 1
4 [6 12
TABLEVAL = tasLE2=2 |70 ARRAYVAL=|8 6
7 18 6 88 |80 0 3
15 10 3 99 |95

TEAT AU A A BL R 4
*VPLOT, , ARRAYVAL (1,1),2

B33 E 8.14 i RtIEIE
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t ANSYS

ARPAYVAL (L, 1)
AUG 10 2004

con 1 18:18:06
oL =z
1z
1z
1l
10
a
VALUE

RO

K8.14 KEJEE/RARRAYVALEZ

FE TV E A LA R i
*VPLOT, , TABLEVAL (1, 1) , 2

K3 ziE 8.15 P, mTUE MRl b3y, Preb2bliex
P s AR G Kt TR R A S A o oA 2k
! ANSYS

TAELEVAL (1, 1)
AUG 10 2004

con 1 18:19:37
oL z
12
1z
11 ]
10 \\
El \\ d____..--—"‘,
VALUE N el
: L]
| =]
[
5 I
-
4 \\"lh._‘\\
2 \\
1 1.4 1.8 iz a3 2
l.z 1.6 4 2.4 Z.8




ANSY'S 1 FRIC 51 5 H BUR http://www.lubanren.com

k18.15 KJE E/RTABLEVALE4L

Wis e B AR, PIAEaT 2T TP LT A4
*VPLOT, TABLE2 (1) , TABLEVAL (1,1),2

¥ 20 e 8.16 P EE .

lTABLEUAL (1,13 ANSYS
aUG 10 2004
282 é 18:20:42
ol N
9 /
VALUE ]
& _‘\
4 \-
2.5 TT.STABLESS.E:L) 7.5 9z.5
18.16  Hr A A AR I M BT 2o
*VPLOT kgl
*VPLOT, ParX, ParY, Y2,Y3,Y4,Y5,Y6,Y7,Y8
Hrpr:
ParX: A S GHEIAAIS), HA| M AR B Bos AR R . 2 AR AR
FRE AT 5
ParY: ¥d1Z%i4, HymEES S ParX (EX N2 HIfEE b, (s IE T
I ED

Y2~Y8: 8 ParY ZEAHXT T Parx B sHIF A IR,

8.2.6 ZHFIAX
APDL S Hn] I T — RV A S EI2 5, & s 8.1 .
#8.1 APDLSHIZERM

+ fn
- Vi
* I
/ %5
*x BT
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> KT
< INT
S HERIA, Wi dSE. WERNEEAA 81, TUH/NME ST E.
4
X=A+B
P=(R2+R1) /2
D=-B+ (E**2) - (4*A*C) 148D = -B + E2 - 4AC
XYZ= (A<B) +Y**2 VIR A /NB N xXYZ = A + Y3, HlXYyz = B + Y2
INC=Al+(31.4/9)
M= ( (X2-X1)**2- (Y2-Y1) **2) /2
FRIEF A S BT
o IHTIBH

KRB AL
Fepr CNAFELD
—JCigs (W-A. +B)
Ik CANAEAEAD
WIS NEEREAD

W HTHHRERSTAHAGE, BANETERS
B, HN X 5 G R RAFE A R R AT

8.2.7 ¥ eRL
APDL $&it T &Mk, OfEgizz

THAT 9 KEH; A

RFREREA EH, LELE

2y

2o S/ 3

E PR IB S, AWK 8.2 s,

+w8.2 HEHHHFERE

EIESEeN aX

ABS (x) K x 4

SIGN (x,y) REHERADEET X, A5y (y=0 BFR[E[ =D
EXP (x) TRk 4 e

LOG(x) HAME In (0O

LOG10(x) WX g GO

SQRT(X) K x TR

NINT(X) SRE AT x AR

MOD(x,y) R xly 480 (y=0 Bk [A 0)
RAND(x,y) FEELE x~y Z A A BEALER

GDIS(x,y) IESS AR, CFER X, BENR Y

SIN(x), COS(x), TAN(X)

=HHRRE BRAEOL R x I, W] AT *AFUN
iy Fe N 1

SINH(X), COSH(X), TANH(X) IR
ASIN(X), ACOS(x), ATAN(X) RESEREL BRI IR [FHME ) IR E
ATAN2(y,X) BSOS R, BRIV LT 3 [RME R IR

VALCHR (CPARM)

FFFBH CPARM ${H Cin % CPARM & (E 57
FFNR[E] 0)

CHRVAL (PARM)

RIEEAESE PARM (5458,
%

AN B R T

UPCASE CPARM

Y755 H CPARM 54 K5

LWCASE (CPARM)

H 715 CPARM #d /N
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A
PT=ACOS (-1)

Z3=COS (2*THETA) ~Z1**2
R2=SORT (ABS (R1-3))

X=RAND (-24,R2) X 2 F—24 B R2 Z A [RBEHLEL
*AFUN, DEG VA JE BT A R L
THETA=ATAN (SQRT (3) ) | THETA Z5F 60 J&
PHI=ATAN2 (-SQRT (3),-1) !PHI &F-120 &

*AFUN, RAD VA R B 4 I
CHNUM=CHRVAL (X) | CHNUM Z5F X F4F
UPPER=UPCASE (LABEL) |UPPER Z5F LABEL ) K'E 745

8.3 FHIE%K

FIH APDL AJ LI ANSY'S () 1 H 4 HEA 75 S5OR BB o IR 7 gl vl L% IR i 2045
KV B ANSYS [

8.3.1 L HAILAHEA

ANSYS BRIAM) T HAE 8.17 Frzm o H 7 af DA 75 224 — L85 AT ANSYS bR £k
ZmA CHETF—1hAgD wnal THA L, Xarbh@ske X% ANSYS @4, GUI
B4 B RE P IO AR A CBISEEI ) SR SEDL, X Se4ims v & th AL 8 MR 4Lk
i, RN SAVE_DB & SAVE fir 24605 4, QUIT J& % Fnc JEXIT (4508 4425,

ANSYS Toolbar

save_oe | resum_oe| quit| PowrcreH|

K8.17 ERIAM T H4A&

AP SR DR LA A — N4 8 NEWBAR $4 :

(1 {Efr2 A G H A LU iR, SR )54% Enter 8.
*ABBR, NEWBAR, MAC1

(2) .5 [Utility Menu] | [EMenuCtris] | [Update Toolbar] 325, wfLAFER| T HAL I
MHl % T—A, WiE 818 [Firm. Mk e lewes s R MEARM R, Bk P A s X
MACL 4

AMSYS Toolbar

save D | rResum_pe| qurt | powrcreH| Newear |

K18.18 s InFTEH

il FI*ABBR iy & 5L U :
*ABBR, Abbr, String

FHorr

Abbr: FENGENE %, BB 8 AT

String:  Abbr $24H Jr AR K 285 7 Bl din 4 (1) 44 5

F P dn] LGl GUI 77 s g i 42e4H,  #.; [Utility Menud | [MenuCtrls] | [Edit
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Toolbar) ¢ [Utility Menu] | [Macro] | [Edit Abbreviations) &5, Kpafith &l 8.19 it
7~ [Edit Toolbar/Abbreviations] XJifHE

Edit Toolbar /Abbreviatior

Currently Defined Abbreviations

“ABBR. NEWBAR, macl

“4BBR. POWRGRPH, Fre /GRAPHICS
“4BBR. QUIT, Frc_/EXIT

“4BBR. RESUM_DB. RESUME

“4BBR. SAVE_DB, SAVE

Selection

|2B8R. |

Accept | Delete | Cloze | Help |

K8.19  #eAH g AR X TEHE

{ [Selection] SCAHEF Hi A\ “*ABBR,NEWBARMACL”, 4R bk feceet [ficdf], [l Bf
T AZE L LA AV I Hekl NEWBAR. SRR 46, 1T 2Bep AN I fr 4, 4 2 Dol |
P AT

FHL P I T AR A2t ANSYS. FIDRAE, et T HL4 I frREsIm8l g i T e 53 1)K
IR R T HAR e X, nlfgd: [Utility Menu] | [MenuCtrls] | [Save Toolbar] 32
B, g A 8.20 T ir) [ Save Toolbar/Abbreviations) %4 HE . 75 SCAHE i AN A4,
WG [OKY B S H T HA& .

N\Save Toolbar/Abbreviations x|
[4BBSAY] Save Toolbar/abbreviations

Il Browse. . |

Ok | Apply | Cancel | Help |

K18.20 fRfr T.H%

LRSS N E
/NOPR

*ABB,SAVE_DB ,SAVE

*ABB,RESUM_DB,RESUME

*ABB,QUIT JFnc /EXIT

*ABB,POWRGRPH,Fnc_/GRAPHICS

*ABB,NEWBAR ,macl

/GO

o, INOPR AL G MmN E NHE A, IGO frA I EMa4a 5 NHEL
£, *ABB J*ABBR A4S .

TR AT LSRG BB, Betr /e, nT RSOk . Fiads [Utility Menu )
| [MenuCtrls] | [Resore Toolbar] 5%, #fH Wil 8.21 s X iEHE. {1 [Resore from file]
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AREREIAN T R4, )5 Hd [OKY B,

I Restore Toolbar /Abbreviations - x|
[ABERES] Restore Toolbar/abbreviations
Existing abbreviations will be

Restore from file

Browse...
[o]9 | Apply | Cancel | Help

K821 M E T H4&

8.3.2 1ikEMI

H T RAFIH TR EWA RN, AW 55 ZE i iR Sk . I A
IR, HZHI*ABBR v 21 String S5O f- A e S T R4S AR . F
[ — AN R TR 1 -

(1) HSCARS 35 2 X —A 44 second.abbr (130, HEARAF T TAEH SR, WAEWF:

/NOPR

*ABB,SAVE_DB ,SAVE

*ABB,RESUM_DB,RESUME

*ABB,QUIT  Fnc /EXIT

*ABB,POWRGRPH,Fnc_/GRAPHICS

*ABB,NEWBAR1,macl

*ABB,NEWBAR2,mac?2

*ABB,NEWBAR3,mac3

*ABB,RETURN,ABBRES,NEW,first,abbr

/GO

(2) FHSCRS A5 2 L—A %A firstabbr (304, JFHRGET TA/EHX N, WEMF:

/NOPR

*ABB,SAVE_DB ,SAVE

*ABB,RESUM_DB,RESUME

*ABB,QUIT JFnc_/EXIT

*ABB,POWRGRPH,Fnc_/GRAPHICS

*ABB,NEWBAR ,abbres,new,second,abbr

/GO

(3) #i; Utility Menu] | [ MenuCtrls] | [Resore Toolbar] 351, S firstabbr T H.4¢
S, B 8.22 AP, ok NEweRlyry sl ] 823 BRI, i
BETURN] ) T 11 5 JEE TR Ao

AMSYS Toolbar

save_pe | rResum_pe| qurt| PowrareH| NEwRAR |

K8.22 AREFFIM L Hiw4l



#)\FE: ANSYS Lk THES (APDL)

AMSYS Toolbar

SAVE_DB RESUM_DB'%' POWRGRF‘H' NEWBARll NEWBAR2| NEWBARS' RETURNl

K8.23 JEITE I T HzH

8.4 APDL Z=iE

jillls

TSy B — R 5K APDL IR AR L — R 51 ANSYS i & i A7 £ — 43
PE, ISP A E SO *mae, RIJERCT — A2 3CHF. fE ANSYS BTZAEARER T, A
AT LLSE R R R AR AR, P T U R B A i 4, A7 {2 ANSYS [
A

MR, AR RITRT R L A

/prep7
/view,,-1,-2,-3
block,,4,,3,,2

sphere, 1

vsbv, 1,2

finish

XA A7 — N4 8 mymacro.mac SCPF, RAE TAEH ST, R {Edr e
BN R I T -

*use,mymacro

T RINAT, 532K 8.24 Pron R R

K8.24 —AMj LI %2
i R AR R T, SERIMEA K. HESAH P AP R b TS
o, 2 B8 U RS R Re s, D n Y () RSF o S8, R — AN X
1, AR, R ESASIUANSH, R GieT 22 B a] 248 o R, ml 4 i K 11
AR

8.4.1 ZHIGIE

ANSYS FHE T 2RI 7, T RR L%, AT LAAE ANSYS R B AR
BT E R %, BB SRR 0 d, T H i R AE O 22 r R DB 4,
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XEEARZR S ISR £ ANSYS A F B0 61 2R 2 i 7 3 DU A
1. i@ iT*CREATE# 441

FEAT AT H PR RN R F1TE A R AT A1 2 — 4N 44 matprop.mac b %
*CREATE, matprop,mac

MP,EX,1,2.07E11

MP,NUXY, 1, .27

MP, DENS, 1, 7835

MP,KXX, 1,42

*END

*CREATE fir 22K 5*END A H, =& Z MM a8 T2 N 5—
A7) matprop AR % X 44, mac ARER 7SI e 44 . Wik matprop.mac SCAF CLEAFAE,
ERTR LTI L B

BAREIE AW E AN, EIREEAIEARIT, RESANT 230, Lz
BB A EASBRAT S, fli: YiTcaeaG 25 B=10, ZiEfPH 4B
=20 W4, WIESCAFASE B HEC 20,

E&: RHA*DO AR5 &) ¥ & A *CREATE 4~
2. i#Bi$*CFOPEN. *CFWRITE#=*CFCLOS#4-6)#&
E R LT RO T BT A BI AT B —~4 model.mac 2 %

*CFOPEN, model, mac
*CFWRITE, /prep7
*CFWRITE, /view, ,-1,-2,-3
*CEWRITE,block, ,a,,b,,c
*CEWRITE, sphere, 1
*CFWRITE, vsbv, 1,2
*CFWRITE, finish

*CRCLOS

W —4T HI*CFOPEN i 24T FF— 4 & model.mac 1812301, B4 FH*CFWRITE #r 45
N, 54T H*CFCLOS fir 456 % 30 o

FI*CREATE iy & AN, L5245 5 N SCHE S 500 B AN S B A e Im
AESE 4. Bl E R YT R as b Bl c Bl G254, Wi 43T a=4, b=3, c=2,
D SE o 55 N ST A (1 1A 2 o -

*CFWRITE,block,,4,,3,,2

3. @i/TEEH A4

PE AU e H R O R 2 R R A] G — N 4408 lines.mac k%
/TEE, new, lines, mac

/prep’

k,1

~

<
EH o0 W N

EE, append, lines, mac
1,2

HESNSN"A~A A~ A~ KN
~ ~ 134949~

N
~
w
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a1 oy O

’ 4’
14 5’
’ 2’
TEE, END
H—ATH “/TEE,NEW,lines,mac” /&0 —/NBr 2 31, %4 lines.mac, 2 FkimA
HITE AR B A AN B 22 S0 RIS T A 2 AT, EEE ] “/TEE,END” THAJ 4 1k
W] ) “/TEE,append,lines,mac” J&4¥£L35 HT i a2 21 lines.mac 7 SCf4H, 2 R RIiEA)
WP PATIAANZZ SO, H2EE 3] “/TEEEND” 1A A 1L,
FAEAIP I S ERE, SEMSYER, (HAEN R E RN E S,
MARESEE .
4. #% [Utility Menul | [Macro] | [Create Macrol 3 4)&

#uihi [Utility Menu] | [Macro] | [ Create Macro] 3z #., 5 it &l 8.25 fi7~ 1) [ Create
Macro] X ifHE.

1
1
1
/

[\ Create Macro k|
[*CREATE] Macro file name I Browse. .. i’

Enter commands o be included in macro

ok Apply Cancel Help -
8.25 il Z X HE
7t [Macro file name] SCAMEHHI A% CF44, 7E [Enter commends to be included in
macro] SCAHEH A ZZER), ik [OK]Y 4RI,
ZXTTRHEFI*CREATE 2 —Ff, SEMHASY M. AR IXAHEHERST I 2447
EIZE,  HUn S NI 2% S0 O A AE, WHZ R i .

8.4.2 KEINIEAT

BATEREP 00, B R S NARAE AR A R AR T, BOARE R
JLIL:

e  ANSYS8.1 7% I F H/ansys_inc/v80/ansys/apdl H %
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o HFFEEASE ANSYS_MACROLIB 5& X H s R e v E N H 5%

o A ESHOME 52 X H 3%

o YU TAFHX

WERBLIEAT I EAE FIR H kb, WIS R o M 2= M R B, i [Utility
Menu] | [Macro] | [Macro Search Path] ¢, 71 8.26 7m0t iHAE H i A48 &R B 1%,
#ili [OK]) %4,

I\Macro Search Path x|
[/PSEARCH] Search path for "Unknown Command" Macros

Directory to be searched - |

- in place of user home directory

Qle | Apply | Cancel | Help |

K8.26 iR

FI 7 al EUAE JH*USE . iy & 2R da 7 22 SCF B ot 1 78 338 % B A2 2 1 28 30 A

mymacro.mac, FLFEELEMAE AN T 84 R IE % %
*USE, mymacro

*USE i & I A -

*USE, Name, ARG1, ARG2, ARG3, ARG4, ARG5, ARG6, ARG7, ARGS8, ARGS9, AR10,
AR11, AR12, AR13, AR14, AG15, AR16, AR17, AR18

o

Name: %4

ARG1~ARGI18: T EMZH (W% 184,

XA TR AR N I 250, BRARa & T LN SO A s T i %

12472211 GUI J7 X =2 % [Utility Menud | [Macro] | [Execute Data Block), #iiii%
SEH, B & 8.27 B ir) [ Execute “Unknown Command” Macro] #fi5HE. 78 [Name of
macro to be executed] SCAKEFHT N 23044, 7E [Argmentl) ZESCARMEFRIANZ S, R
Ji Hdy [OKY #41Hmf,
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MExecute "Unknown Command Mai

Mame of macro to be executed

L L

ARGL  Argument 1
ARGZ  Argument 2
ARG3E  Argument 3
ARG4  Argument 4
ARGS  Argument 5
ARGE  Argument &
ARG7  Argument 7
ARGE  Argument 8
ARGY  Argument 9
AR1D  Argument 10
AR11  Argument 11
AR1Z Argument 12
AR13  Argument 13
AR14  Argument 14
AR1S  Argument 15
AR16  Argument 16

ARL1F  Argument 17

T

AR18  Argument 18

OK | Apply | Cancel | Help |

=

K18.27 IZAT A IEHE

8.4.3 APDL FE -4

HHREOL R, APDL NP AT, X d B R AT IOERAE, WK R A
A W5 NAL 2R, APDL @it T 3R vE A Al ARIALIXFE IR . H I APDL R %
HEIREERT

1. RehHE

TIAE IS A, AT 2 mystart K53 FH 55— A% mysphere:

% mystart 41 F
*CREATE,mystart,mac
/prep7
/view,,-1,-2,-3
mysphere, 1.2

finish

*END

% mysphere 1 -
*CREATE, mysphere, mac
sphere,argl

*END

APDL ZREF A r2iA 20 JZ iR ER A, oA 237 565 R [0 35— 2 f
AR T, R T FORTRAN 1) CALL T~k #21 FH ok v B0 H .

2. ERARELHES
N AN AT

/prep7
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HEEE XS AAS A A A
S S N S QN S N~~~
s NP O oYU bW
~ N S S~~~
o U1 W N
0O+« o ¢
)

~ N N~ 0~

:BRANCH1
1,2,5

TEIERN*GO My 2T, PTG TLABEER] «: 7 JEIbRS Ak apAT, Mgkt 7
[ — 2R 2 2, FREESCT- A 8 N EAT.
PAFAATGO fr &MUt 23t AT 8.28 RIS (A EAE . PURRIER B (ko
R TR AR, R R IE f R AT
T wWarning L X

2 The use of branching to a label is obsolete and is not recarmmended because of

incompatibilities with *DO-*ENDDO and *IF-THEN-*ENDIF constructs. Use the
*IF-THEM-*ENDIF construct instead.

[€8.28 i X EHE
3. ERNEIEEFS

*IF 2 0] LLSEBLE IR 2 7%, Bk X

*IF, VAL, Oper, VAL2, Base

o, VALY A VAL2 D 44 FIT ) P AN B85 s Oper O LUECERAERT, W HIIA EQ (5%
F)v NE CARZEF). LT UhF). GT (KT LE UMFETF). GE CKT%%T). ABLT

(4 i /T A ABGT (UAAXHE G R T) 455 Base 721 Wr A BN EEHAT 1)

BAE.

*IF fir % n[ 5 *ELSEIF NI*ELSE Mo & IR O 4 SR M 26 PHR RS T Y, 1 T i & 8
PIPAT IS FE W] 8.29 IR

*IF,A,EQ, 1, THEN
'Blockl

*ELSEIF,A,EQ,0
'Block2

*ELSEIF,A,EQ, -1
'Block3

*ELSE
'Block4

*ENDIF
!Continue


mk:@MSITStore:D:\Ansys%20Inc\v81\CommonFiles\HELP\en-us\ansyshelp.chm::/Hlp_C_IF.html
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< =07 VSR Blocke

¥

L4

\ .u.— 1? -YeSy Biocks

‘m—.
Block4 »

Continus -4

K829 4fHi:Rs R K
4. F G PATHA
T A AN AT

E, 1,2
*REPEAT, 5,0, 1

F—4T E A A 1. 2 BT, B AT I*REPEAT v & LT 5 Ik (4%
HHJRAAT), WS IRTIFR, B IRBATISEE AN S5 K 1 b, 25— AN AR
(FZ 0 B89, HJEF 5 M%oc: 1-20 1-3. 1-4. 1-5 il 1-6,

B KIE;AHE (P ) REF (X ) F Rt UBREARF AT H u?ﬁiﬁﬁ,WM
FET Kk BB AT AT S 34T, 45, B F£ALA*REPEAT £ £ 477047 TR A
5. fA3RiE &)

Iy 4 AT R IR T £«

*DO,I,1,5

LSREAD, I RPN Wi
OUTPR, ALL,NONE ! B7A8% 44+
ERESX, NO

LSWRITE, I VE TP T
*ENDDO

—4THI*DO x4 4# | A 1 31 5 4 HUE, *DO FI*ENDDO 2 [f] i iy 21 M UG FA A
1T. M4, ﬁH%TﬁTUﬁﬂF*Dm'ﬂwufmvﬁAﬁm%f%ﬁﬁmﬁ S K]

*EXIT iy KB 1 L — 2 *DO 73 EF*CYCLE i A K Bkl *CYCLE FI*ENDDO [d] 1]
a4, BEEFWH N IKIEH.
8.4.4 WEHMHIAZH A

FIH APDL it ] L &2 H P 5 02 AS B A I, 5 A LR JLFR:

o EMILRA NG D

o Qi Z S HURAE N THHE
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o ENAE EIRIRHE
NG AN A 4R

1. ARETHFHATO
e E DA LT a2

*ask,parml, 'username (enclose the username in single quotes)'

SR Enter )5, CKEoR 4 & 8.30 B (R TG AE o

EMTER username [enclose the username in single quotes] -» pam =

18.30  $om FH S i AT UG HE

*ASK 1T 2 TR o i — AN 1 LAEZR PN — DS EUE . SCRRE TN 1 25
AL A 8 MARFI AT H (HR S S HEER) oM RAAEE

*ASK iy 2 A TR LA R

*ASK,Par,Query,DVAL

EEP:

r: brESHA;

Query PR BIANISCAR, &% 32 MR, An R

DVAL: #ESEMBOIME, WP BB AR, Par FHUHAE .

2. A% ARIRIEA AR

B DU A IR 2

multipro, 'start',3

*cset,1,3,dx, '"Enter DX Value',0.0
*cset,4,6,dy, "Enter DY Value',0.0
*cset,7,9,dz, "Enter DZ Value',0.0

*cset, 61,62, '"The MYOFSET macro offsets the','

*cset, 63,64, 'of the three axes. Fill in the
multipro, 'end'

BATZZ )G, BB 8.31 B A iEHE .,

selected nodes along each'
',' fields accordingly.'

ml\-‘mlti—Pmmpt for Variables x|
The MYOFSET macro offsets the selected nodes along each
of the three axes. Fill in the fields accordingly.
Enter DX Value

dx
Enter DY Yalue

dy
Enter DZ value

dz

OK Cancel



http://www1.ansys.com/customer/content/documentation/60/Hlp_C_ASK.html
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K18.31 A= H S H i NS TG HE
= ASCARE 3 B KO, SR #ili LOKY 6L, 1% DX. DY 1 DZ =4 2%

T HE . e TE b “*STATUS”, TT&ESECRE, WK 8.32 fix.

M*STATUS Command x|
File

ABBREVIATION STATUS—

ABBREV  STRING

SAVE_DB  SAVE

RESUM_DB RESUME

QuIT Fne_/ERIT

POWRGRPH Fnc_~GRAPHICS

PARAMETER STATUS— < 9 PARAMETERS DEFINED>

CINCLUDING 6 INTERNAL PARAMETERSY

NAME VALUE TYPE
DIMENS 10NS

1] 10. 0060600 SCALAR

DY 20. 0000600 SCALAR

DZ 30. 0000000 SCALAR :l

K18.32  HIZ IR BN 1THESS 2 0B

I ER] MULTIPRO fis &£ R T — A2 S HURERTEHE,  HIEARTEIA% N -
MULTIPRO,'start',Prompt_Num
*CSET,Strt_Loc,End_Loc,Param_Name,'Prompt_String',Def_Value

MULTIPRO,'end'

Horpre

o start: i%TFAFHREIS MULTIPRO fir 4 I FF4G:

e Prompt Num: E/RJFIHI*CSET #E/RMEH, HA MR D—A*CSET %A

Def_Value 5% Def_Value {54 0 B 4 5 2% S50
e Strt_Loc,End_Loc: End_Loc=Strt_Loc+2, &i—AM*CSET #in4 ) Strt_Loc=1, Ji
[FI*CSET &1 Strt_Loc %5 /i —M*CSET #r4 ) End_Loc+1;

e Param_Name: HTHZH i NSRS H 4
e 'Prompt_String': $ERFRTH
o Def Value: ZHHAH.

THGEIB) 5 rh B B PIAT*CSET  din &2 —MAT 2., B RIPERIEAER R HE 3 g
—/> MULTIPRO &t rhig 2 a] LA AN XAE R A2, JEAE i h
*CSET,61,62,'Help_String','Help_String’

*CSET,63,64,'Help_String','Help_String’

o

'Help_String': #2875, —ANHelp_String'i £ 105 32 N 745

3. ARfEERTIE

TR TE AR A — N 448 msg.mac (17 :

*create,msg,mac

*msg,ui,1,0,0

number:%i%/&

Keypoint UX:%i%/&

Keypoint UY:%1%/
*end
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N

BATEE G, KRN 8.33 Fn B THAE .

Mumber:1

Keypaint Ux:0
Keypaint U0

K18.33 {5 B feasHE

EHIH*MSG AT I DI RE 2 LR B HE, e R LAT S n 5 B . *MSG
fir & R TEAR A -

*MSG,Lab,VAL1,VAL2 VAL3 VAL4,VAL5,VAL6,VAL7,VAL8

o

Lab: W ESRHERIARE, T2AT LR LA

INFO: fth AN bl B, BRIAE

NOTE: #iH!iLL NOTE 45 A A i v &

WARN: %t EL WARNING EA bR R, RN B 5 N S SO
ERROR: #iith UL ERROR 1E R FR @I IS, [T S 5N 8 S

FATAL: #iith FATAL ERROR 1EM#s NS, RIS 5 N A SCfF, FR4
1 ANSYS i21T;

Ul: %t L NOTE AEA PR THE., I s i AE .

VAL1~VALS: ?ﬁﬁﬂiﬂ@ﬁﬁ@éﬁ?dﬁﬁ, B BRI K RO P2
E*MSG 4 2 i, BRI, 2% U2 il 80 N F AR, BRI
R . BRIk R e

%i: FEIEH
%Qg: UK BEELH 5
%c: FITEE;
%l ATHE

ST 2ATRE R, AT AM “&” iR, Kl 8.33 Frs I+,
4. ERKRES
FHE IR T /N4 4 status.mac 1%

*create, status,mac

fini

/clear

/prep’

*abset, 'This is a Status Bar',6 BOTH
*do,1i,1,100

n,i,i,1+10

J =1

*abcheck, j
*if,_RETURN, eq,1l, *EXIT
/wait, 1

*enddo
*abfinish
fini

*end



#)\FE: ANSYS Lk THES (APDL)

BATEZS, W IFHRE R T, B —AN 0 & 8.34 Fros ka4, skl
BB A5 LA T 5

ANSYS Process Status

This iz a Status Bar

K8.34 IRALK

LBl R TP A A*ABSET RI*ABCHECK. *ABSET J&HIK e SCkA %, ik
Eg R

*ABSET, Title40,Item

Hrp

Titled0: B7x TRERE 4 BT SCAH, 2 40 NMF4F.

Item W] DLAG LA —Fhik I

e BAR: HE R4, %A [STOP] il

o KILL: HE/x [STOP) ¥4, AL

e BOTH: [FINWoxiEfE4M [STOPY 44

*ABCHECK i & HIR BUBDIRA 4%, Hihididg Ay«

*ABCHECK Percent,NewTitle

o

Percent: 0~100 2 [A] [P35, FRonERE 4L E

NewTitle: FRngEEAE BT AT, &2 40 N7, ARk Titled0

KPR M A 2 *ABFINISH. @1 4e X1 [STOPY %4, wTLAH_RETURN 2%
KW A LT o

EE: E—AMETF, I % 4488 *ABCHECK 44-#81E 20 K.,
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FNE HWEEHoHh
9.1 L5 Hhihik

Gk AT IR e ik i W R — A R e S5 RIS ARTE S — AN X,
AR EARTRGH, WPFRAERY; RESH, WS, g, Wiingik
s ik, i HLE A [RINHE R EE, s ZEAE s i aEaE .

iR MR v AR I EEA R AR YR A B RIS, AR — 2R AR, i
AR, NIRRT A R S 7 ANSY'S PR SR AT LR A R A BT IR 2L

o WFSIoIHT: T SRARES 3 A R S R R R A RN g A 0 0 B R S PN

PE M ARk 2T S BB IS g WA AR TR R e P-4 i T R A2 5
o BT TR SR AT IR AR
o BT T HAE QTR BN TR TE 52 AR A R e /1 S R i
o WA RIS A K AE B N TR AR AL A /TR Y, JF Hong ok 5
IR BNIAER S 0K BT AT (R AR L P

o SN BTN, A R TN g ER PSD N (BENLYRSND
51 (R0 ) AT RAR 5

o T ATV AT A E fh A . ANSYS FTHEITEANE CREIEAED AN

FELE 1 e 3T s

o WX F M. ANSYS/LS-DYNA o] T4 e B AR 2 M 3 ) 2% R0 &2 2% 1 B fil vl
I

UEAh,  BR T TR - o A B ANEA Wn JUR AR R 14 43 B S -

o I

o HEHMEL

o T

e p-Method

Gk TT: 46 K250 ANSY'S FRICIRAUAT ] T-45 4 73 A, oI AN fif
FIFF TR B TT — BBV R R B Fe BT AR NAR SEAR LT

9.2 LMLk ItRE N MR

ZiRES 10 MR U AR [ E AR RAT BT RN, B AN ISR AIRILE (52
Wi, e S5 52 BN ) AR BRI Do A, F 0 20 A n] AT S L ] 5 ANAR (R B
BTSRRI COn s AES 0 Jy),  LARISSE RT LU AR S5 i ) i) B I TR) A2 A fr 280 (A
ARV 2 SR P SCIR RS 7 DAty AT HILRE A 280 o

13 3 B DU Ze PR ] DUR AR PER o AT E B MER Jo0#r, AEgebki )
SPHTREAE AR



FIUEE: S

9.2.1 £k o B 3L a

Lk 0 70 H T T SIS SEAS GRG0 BEL & R F0 Ay B ey s A L5 RS R A
g ARRI o SR HL, ] ANAR A BRI [ S — i e, IV A B3OM 45 A £ i 1 B
I 8] (AL AR 22 1

CiigaRx i Ry oy LT s SO R T
MR FIE ) 8 T
RRAHE Sy s AE LI
(DREZ0E=1
U A A
SRINENEFE 1 W I 2D
o EVARICHA,

o JHINATARIIL S AT KA
o HIRHTHIVIT.

WA xE TR A, RERA S A RAEER, —AT ARSI R, MK
W R—R B E B2 B, M — A dE B AT RS 5 B B K B 1
9. 2.2 ZeMEi )M s

PEIKASEBISMT T, H5RE— NS R P )07 o

1. FAR4R

Wk 9.1 o, XA T4 1w F AN S B A T S5 MR 1 0 HT o ABUE SCERAEJS R Ty n)
ToR Sy CRISPTRTN g )@, S 8 15 s PPNy Fs s SZ 4Ry 3.125mm; A4k i
WFE, SRR E I E=200 GPa; SZERZci St s Tl AR — 2.625KN/m 347 i 28

2625N/m

oL s
1 N 0.05m
>
R=0.025
0.25m >
> R=0.00625
=
oo,

9.1 MR ERE
2. PlAmgE



ANSYS PR I0 5 #7155 FH B

http://www.lubanren.com

FARSKRAEALTR (GUI ) R

(1) JeE X ey, i Main Menu>Preprocessor>Element Type>Add/Edit/Delete 3%
L, g WA 9.2 Pras it [Element Types] X AE.

IElement Types 1

x|
Defined Element Types:
NONE DEFINED
Add... | Opti | Delete |
Close Help

9.2 LIS BT HE

(2) s A s b 9.3 Bk eh 8 W EEN It SRS i [OK)
SR T

MlLibrary of Element Types E
Library of Element Types

Elementt type reference number

o | apply | cancel |

K9.3 IR

(3) [ [Element Types] XfifHE, kg XHIHIT, SR 5 A s e

9.4 PiznifIRHEHE. 78 (K3 "F s RAHEH LS [Plane strs withk], #X)5 ¥y [OK] #%
o

[\ PLANESZ element type options

]
Options for PLANEEZ2, Element Type Ref. No. 1
Element behavior k3
Extra element oLtput K3 MO extra output =
Extra surface output ] MO extra output =
OK | Canicel | Help

K9.4  HoTIEIR

(4) e XSzH 4, i Main Menu>Preprocessor>Real Constants>Add/Edit/Delete
f4l, #H WK 9.5 Fioni [Real Constants] X iE4E



FILE: GRE )0

N\Real Constants x|

Defined Real Constant Sets

MOME DEFINED

add.. | Edit.

Close Help

K9.5  SH A ATHE

(5) ¥k Add 2], v oh [ Plane82 H70, 4% 5 1l 9.6 T mii A 523 (i [ 3.125E-3],
ik TOKY $ifA .

F\Real Constant Set Number 1, for PLANE82

x|
Element Type Reference No. 1
Real Constant Set ho.

1
Real Constant for Plane Stress with Thickness (KEYOPT(3)=3)
Thickness THE 9,125E-3
oK | Apply | Cancel | Help

9.6 SIS

(6) HIAMEIZH, il Main Menu>Preprocessor>Material Props>Material Models 3
L, g 9.7 Bzl [ Define Material Behavior] X 54 .

[\ Define Material Model Behavior

- (o] x|
Material Edft Favorite Hel
i~ Mater izl Madels Defined

£ Material Model Nurmber 1 =

Structural
Thermal

1 o

K9.7 EFESHER

(7) Xiki [Favorites] | [ Linear Static] | [ Linear Isotropic] 328, #45 i wiK 9.8 Fios

IINEHE o 78 LEX Y SCASHE g A bERi & [2E11]), 78 [PRXY ) SCAAHE h#r A kAt [0.3]),
SRIG s [TOKY 40,
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I\Linear Isotropic Properties for| x|
Linear Isotropic Material Properties for Material Mumber 1
Ti
Termperatures
EX 2E11
PRIY 0.4
Add Ternperature | Delete Temperature | Graph
agK | Cancel | Help |

Kl9.8 & MRS
B ERERSMAE 5 A 1 e 54, Ta/E £ [Define Material Behavior 1 x4 4E F £ 2 & A4+ 5

=3

%,
(8) Nz )L, fdi [Utility Menu) | [Workplane] | [ WP Settings] Sz,

F218 9.9 Bk AT AP & , SR )5 Bdil OK 14e4H . $2:45 il [ Utility Menu JJl Workplane ]

| [ Display Working Plane] %5, 2R TAE - .

% Cartesian
" Polar

" Grid and Triad
€= Grid Only
' Triad Only

¥ Enable Snap

Shap Inct IU-U25
Snapdng |5

Spacing ID.D25
tinirnum |-1
b aximuim |1

Tolerance In on3

Ok |
Fieset | Cancel |
Help |

K19.9 B LA

(9) #.i Main Menu>Preprocessor>Modeling>Create>Keypoints>On Working Plane 3
H, H PR AR BB % 18] 9.10 HIALE e S 6 ANORBE AL, AN SO A R, JFERd [OK]
E/S3I



FIUEE: S

4 ]

K9.10 Ao A

W AT LA @AY B agshR A T A
BH AR, EHTAH SRR,

ARATEBHANE + &L LML, T/ aMELAa a3

(10) #Hid; [Utility Menu) | [Workplane] | [ Display Working Plane) & #.5¢ 4] TAF
M . 285 Hiihi Main Menu>Preprocessor>Modeling>Create>Areas>Arbitrary>Through KPs
L, KRAEEIE BT IR REOCHE AT 1. 20 3. 64 5 Al 4, il [OKY 444, BIA& T H
fERI, 7)Y o, Wk 9.11 Fras.

1 L1 2
Lz
=] L3 ]
L6
L4 g X
4 L5[5

K9.11 S i A A

(11> i Main Menu>Preprocessor>Modeling>Create>Lines>Line Fillet 2., R 57
BB G ik L3 F L4, s [OK]) #iedll. HAE 3wl 9.12 Fros 1 HE. 7E [Fillet
radius] SCASHEP A (B f 142 [0.025), iy [OK] 4%

]
[LFILLT] Create Fillet Line
MNL1L,ML2 Intersecting lines lai |47
RaD  Fillet radius IF
PCENT  Murnber to assign - li

- to generated keypoint at fillet center

0K

2pply Cancel | Help |
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K9.12 XLk iEAT R

(12) .5 Main Menu>Preprocessor>Modeling>Create>Areas>Arbitrary>By Lines 3¢ .,
R BN, o TOKY #edl, fEMEARRmn, s 9.13 vk,

1 2

7 ]

Uﬁ\m

4 5

K19.13  fAlffi o AR

(13) #.ii Main Menu>Preprocessor>Modeling>Create>Areas>Circle>Partial Annulus 3¢
B, B AN ], RO T IR AL, AR TSR, WE 9.14 s
1 |
'\_\

A

o=

K9.14 A3

WA AT I AR @A 4 B AR

(14) .1 Main Menu>Preprocessor>Modeling>Operate>Booleans>Add>Areas >z ., 1F
i TEOOHEHE T, 2R b A T A A I B4y — N

(15) i Main Menu>Preprocessor>Modeling>Create>Areas>Circle>Annulus 3z 5., 1t
RSP AR BN 4 00 0.00625 (/AL [l (13) B AR S, Al 9.15
7RNo
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A5

2
&

K9.15 Rk N B

(16) i Main Menu>Preprocessor>Modeling>Operate>Booleans>Subtract>Areas 3¢ H#.,

LD BB IO TR HE, ePe AL Fili LOK]Y el ks AL M A2, AR5t [OK] #%
H, KA3EIE 9.16 Pros i & LRI,

°)

A3

O

&

F9.16  JLfTAR Y

(17) N #E47 MR 4>, #di Main Menu>Preprocessor>Meshing>Size Cntrls>

ManualSize> Lines>Picked Lines 3 5., GBI HIANALLZL, H TOK]Y #4, #H ikl 9.17

It

[\ Element Sizes on Picked Lines
[LESIZE] Elerment sizes an picked lines

SIZE  Element edge length
MDY Mo, of element divisions

(MDTY is used only if SIZE is blank or zero)
KYMDIY  SIZE,MDIY can be changed

SPACE Spacing ratio

-

¥ ves

ANGSIZ Division arc (degress)

{use ANGSIZ only if number of divisions (NDIY) and
element edge length (SIZE) are blank or zero)

—
—

Clear attached areas and volumes

K | Apply |

Cancel | Help |

" No

K9.17 BB LA RIS ]
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(18) 7£ [Element edge length] SCAHEH A [0.0125), #uifi [OK] %4, R
Main Menu>Preprocessor>Meshing>Size Cntrls> ManualSize> Lines>Picked Lines ¢, %%
RSN L2k, Hadi TOK]) #2240, ¥ & [Element edge length] SCAHE A [0.001), 4%
Ja i [OK] %4,

(19) #.:; Main Menu>Preprocessor>Meshing>Mesh>Areas>Free 5., #H K HAEL
SHTHE, et o M e BT S O BRI 4, 45 500 R P .18

1
|

£9.18 WM&l 4345

(20) 'R I i il A 4 ¢, i Main  Menu>Preprocessor>Loads>Define
Loads>Apply>Structural>Displacement>0n Lines ., P /b, Hdi [OK] %
B, B tniE 9.19 Fian X iiHE. 7& [DOFs to be constrained] %1 AEH % £ [ALL DOF],
R il TOKY 4.

I\ Apply U,ROT on Lines |
[OL] apply Displacements (U,ROT) on Lines
Lab2 DOFs to be constrained

IAII DOF
Apply a5 Constant value =
WALUE  Displacement value |
Ok | Apply | Cancel | Help |

K9.19 & A&

(21>t Main Menu>Preprocessor>Loads>Define Loads>Apply>Structural>Pressure>On
Lines 3¢ 51, REFRRALTIIA L, B COK T4, 3 i n &l 9.20 Frus XS 15 HE . 7 Load PRES
value] SCAHEH Fg A ) {E (26251, #idi [OK] %44



I

S 1o

I Apply PRES on lines

[SFL] Apply PRES: on lines as a Constant value 2

x|

If Constant value then:

WALUE Load PRES value |2625

If Congtant value then;
Optional PRES values at end J of line
({leave blank for uniform PRES )

Walug I

O | Apply | Cancel |

Help |

’9.20 i hnta

(22) FH#4TskM%, B Main Menu>Solution>Solve>Current LS 3¢, #4411 9.21
FrRXiEHE. ek [OK]Y %4, BIJFaaskid. kst RiG, SR T HE,

LY/STATUS Command x|
Eilz
SOLUTION OPTIONS
23RN Solve Current Load Step x|
DEGREES OF X
[SOLYE] Begin Solution of Current Load Step
ANALYSIS T! ADY-STATE>
GLOBALLY A% oo i the summary information in the lister window (entitled
"YSTATUS Command", then press CK to start the solution,
LOAD STEP | oo |
TIME AT END OF THE LOAD STEP. . . . . . . . . . 1.08868
MUMBER OF SUBSTEPS. . . . . . . . . . . . . . . 1
STEP CHANGE BOUMDARY CONDITIONS . . . . . . . . NO
PRINT OUTPUT CONTROLS . . . . . . . . . . . . . HO PRINTOUT
DATABASE QUTPUT GOMTROLS. . . . . . . . . . . . ALL DATA WRITTEN
FOR THE LAST SUBSTEP __|

K9.21  SKARAHIASTEHE

PP RFUE AT BLHAT R B T, SR
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DISPLACEMENT

STERP=1
SUB =1
TIME=1
DM< =.40ZE-08

AN

AUG & Z0O04
2Z:30:17

K9.22 Sk TE K

NODAL S0LUTION

STEP=1

SUE =1

TIME=1

SEQV (AVG)
DM =.40ZE-0&
EMN =Z&.7Z%
BM =187330

ANETE 2.1
AUG & Z004
2Z2:35:59

J

2

26.728

1048396 139652
122374 157330

K19.23 & AN ) S

WA A iy v i HARS W R

/PREP7

ET, 1, PLANES2,,,3
R,1,3.125E-3
MP,EX,1,2E11l

MP, PRXY,1,0.3
VST LR AR Y
K,1,-0.1,0.15
K,2,0.15,0.15

15 SR
VB SUSEE AL
e RS E




FIUEE: S

LFILLT,3,4,0.025

AL, 9,8,7
CYL4,0.15,0.125,0.025,-90,, 90
cYL4,-0.075,-0.1,0.025,-180,,0
AADD, ALL
CYL4,0.15,0.125,0.00625
CYL4,-0.075,-0.1,0.00625
ASBA,5,1,,,DELETE

ASBA, 3,2,,,DELETE

| AR
LSEL,S,L0C,X,0.14,0.16
LSEL,A,LOC,Y,-0.09,-0.11
LESIZE,ALL,0.001
LSEL,S,LOC,X,0.14,0.16
LSEL,A,LOC,Y,-0.09,-0.11
LSEL, INVE
LESIZE,ALL,0.0125
ALLSEL,ALL

AMESH, ALL

Vit N S 4
LSEL,S,LOC,X,-0.1
DL,ALL, ,ALL
LSEL,S,LOC,Y,0.15
SFL,ALL, PRES, 2625
ALLSEL, ALL

| KA

/SOLU

SOLVE

FINI

9.3 FHHIELIED M

BT LT R K o eV el i, AHAESERRZE G, SR AR A AT 22 il
By gt FHETBEETN, SRR LR SR FIAR, WilE 9.24a Fios;
FE— ARG ERCE DY), BRI (8] (IS T BOR 2 ARBTE R, Wik 9.24b P V44
L3 5% T 2 T PR R oy B R R AR o 224k, Wi 9.24¢ Bos o R LT LA AR TR 1
gemth, SARIVEAI SR T R AL R AL .
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ﬁm

(a) £T-H%t

axkn_f=fﬁ

by A4 u
(jj> <ii> |
o et . .
CEAT v

9.24  FELR L5 HIR B

TR s A, ASFE OO T K LATAR M A A REE R PR AT I EL AR A, IR
AARLME R S AT 2 U EAOCRER

JUAT AL il BURE S s TREAN ARG FR A W38 2 —Fh il j, M PEARAL LTI AR — e
SIEAH AL MmN . — kUl BEE B, — AR TTCE AR LLL 2
7 A S5 AL I RE o XK IR AR ZR PRI, 7 ZEHA TR AT — A R

VIRENOPINCE| 321 6 ] 0 5 S TR G SN VA S LV VT U 1 1B SN SPRRIE 51
g B B DL RO R 2R 3 A B EA A 44

9.3.1 JUTHEL M3 Hr

AN R BEARATE ALRERAE (e 7 [ AT ICHIBERR R . 25— NG
4E RZ AL e, A BT ARG R I E (0 STk i) AL Al Ak 2e 2z E o, ek
XA RICIBAREAS, BT ER A, Wils] 9.25 (a) Fraws L, WERIXAN I
WA A, 1 R A L e A 21 4 SRl AR R AR e iy 25, i 9.25 (b)) Pl



FIUEE: S

= o A—

(a) FETRRESARIRES ¢ B ) FIE

i

L. -

by RFFEDREAIESTHIEN S ERIFERRR

&9.25 KMNARFIKHES)

INFRIAR T RN 1R S AR 3 BT ABOE A7 % /s 21 2 A P 45 21 (0 M FE BB e SR e . SRR 2
AN AR R S ARG Al T B 0 J LA TR AR ) 540 DI JEE 1) — AR RATE B LR /AR TE 23 o 1)
Pt o A A mHAT /N7 A8 TR R AR ARASE T4 58 73 B v SR RS B2 2541

FHBC, R INAR 73T 15t W 580 R TR IR R E ) 503 S S5O I 5 o TR kg W8 352 7 % 5
Wi, HIRZIRIR, T ATE K AR 3t v i S AR AR R AT 2 E B AL

Wi #r4 NLGEOM, ON (GUI #1% Main Menu>Solution>Analysis Options), K% A
P AR RN o IS0 SO BTG () TR ), e bt B e B R 280y o (B R 8 AR P2
Ff RFFEAT TR T 10 o ) 75K 2 BRI CRLES I I R N AR R 3 BT ), BLAGHS
SIS GH R N ARRE R A nT . #E ANSYS/Linear Plus F2 7 H K W AR R AN 1] FH (1) .

9. 3.2 JUfAT AR M s 41
FEIXAN SN o3BT, KA AT LA R LR 2 HT
1. AR

ik 9.26 Pz, — MHIEAIREE R sz ISR, RALTRE LTS AR
KB bR WK, XA U ARZE R, EA3 2R H IR, 7 1EH] Ansys
MIRASIEI, (i EEE D . KT BEARZNE B VR0 2 5 T P

M=100 Ib*in

L=5" > W=0.25"
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Kl9.26 BEHZ /M fEIE
AR B TS 4 PR ERTE EX=30E6; 1A NUXY=0.3,
2. [E) AL R
FARKRAEER (GUI 720 Wik
(1) AR, S5l FAc AT @A R, s SCRROTRAL . MPRHE T,
oML, LIRS, TR SR AT
(2) #uif; [Utility Menu]) | [File] | [Resume from] i1,
(3) i Main Menu>Solution 3£, A KRS
(4) ¥ Main Menu>Solution>Analysis Type>New Analysis ¢ #., #%$% [Static] k)5
i [OKY %4,
(5) i Main Menu>Solution>Analysis Type>Sol'n Controls 5., ¥ [Solution
Controls] X{iEHE, U1l 9.27 7k, ZEIEABCE WK 9.1 s,
%9.1 Solution Controlsi& &R

WS S

I i Wi
[ Analysis Option] [ Large Displacement Static] | T KABLEIT. FE45 R P A KB IBRUR
[ Automatic Time Stepping] | [On] BRI ERS
[ Number of Substeps] 100 & S B0 B0 100
[ Max no Substeps] 1000 T S R BT 1A K 1000
[ Min no of Substeps] 1 SR/ MTET PO 1
[ Write Items to Result File] | [All solution items] e RN B

P BRI H 8 R AR 100 Io*in, R A S ES LA, AL Ansys F 8 100 MR F 4
BATE, BAFHOHRALEHRY 1100, EAGIT QR ADHRTARITA T, FABHE
FHHEA Lo*in, @k e THe)d KERBHA—ANFRE 0L AZFHAT. 2R, ZHFRBFIL
it A

ISolution Controls

Basic ] Tranzient | Sol'n Opt\uns] Monlinear WAdvanced ML

[ Analysis Options

ILarge Displacerment Static j
[~ Calculate prestress effects

~ Time Control

—

Time at end of loadstep

[ Wirite Ihems to Results File

* all solution items
" Basic guantities

" User selected

Autnmatic time stepping Ih LI
& Number of substeps Frequency:
= Time increment IWrme every substep j
Mumber of substeps 100 where M = I]_—
Maix no, of substeps 1000
Min no. of substeps 1

0K | Cancel Help

Bl 9.27 SR HI THAE
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(6) Jifi o #hfaf 2 : i Main Menu>Solution>Define Loads>Apply>Structural>

Force/Moment>0On Keypoints 235, #EATHiIIAME AT FEHIHECRE A 2 CRIER B3 ),
1218 9.28 Franii A Aur 2o

I\ Apply F/M on KPs X
[FK] Apply ForceMoment on Keypoints
Lab  Direction of force/mom

Apply as

If Constant value then:
VALUE  Force/moment value I—lDD

oK | Apply | Cancel | Help |

IConstant value

K9.28 A far A

(7) EFSE K42 Main Menu>Solution>Solve>Current LS, #rA0R A% O P r4E H 4R
Ja il [Close) #4H, #ili [Solve Current Load Step)] *fiEHES ) LOKY JF4A KAk«
AT g5 R B s anE 9.29 1 9.30 .

STEP=1

SUB =11
TIME=1

DMX =1.019

DISPLACEMENT AN

JUL 1.
09

K9.29 BEREATIVEIR
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1 AN
POST26
vy JUL 1.
v 09
.12
0
_125
-.37
VALU . \
_.75
-.87
-1
-1.125
0 .2 .4 .6 .8 1
.1 .3 .5 .7 .9
TIME

K9.30 XSk
3. A F X
W H P a2 w7 HRA
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/post26
nsol,2,2,u,y,
rforce,3,1,£,vy,
plvar,2,3

fini

9.3.3 MEHELME B

AL IR Y -3 O FR A A8 WL S5 R AE G i X o ANSY'S HR R AR EZe i 32 22
BLFEIRYE S M SR AT AR AT AR . PR TR IR A IR, A L BEPFIR IR 7347 .
KT HE U RS ), 325 v LAZ 2% VR0 1K) ANSY'S 7246 Tl

IAPE I — FIE IR B AT BN, MOB A K AR TE A RER I, K22 (1) TR R U,
N ART LR BRINE, N ) - NAR G RS 2 VE IR . D 4h, R 2B R E LN IR T e il s
I, RIOAFNEAT A, MU, OB L, o NAR 58 2 2k

1 it AR SR B A PR AT ZE AR /N, DRIAE ANSYS R rh, B e A TM A . 76N J)-W AR
thdert, G MR B A ESRAE RS 7, O e R s K MU A SR O, Bl Y A B A i A 58
g o BREAVESF Bl RE T FE DA 73 ME S T IR P X S AR R

ANSYS FRFp# 4 7 Z MR Bl I, 8 HI A~ PAFR . HI ™ n] DAk s — A2l
FREFIX LTI .

o ZULLZNEREZN L (BKIND ;

o MENEAER L (BISO) ;

o ZEMNBBEML (MKIND ;
o ZENAFREAL (MISO) ;

N E SN2ttt (MIS0) (e L5k, e JUM S Mg I e sk
S ANSYS LEZ T .

2 LR A SR A 2 MR R ORI Von Mises it IRAE U P 458 1] st AL TRI Y. ) — B
g, e T RN IAE SRR N AR T . AR L GRS I s, e A
100 /M- NAR 2k, d5 2 n LhoE X 20 S AN FREE T ihe . Hoe SO RAR D B uT -

(1) #.f; Main Menu>Preprocessor>Material Props>Material Models > ., #H [ Define
Material Models Behavor] Xt iGHE, 52 SCHUPERTE AR L ;

(2) 7£ [ Define Material Models Behavor 1 X 16 HE ()47 4 4T 71 [ Structural 1| [ Nonlinear ]
| [Inelastic] | [Rate Independent] | [Isotropic Hardening Plasticity] | [ Mises plasticity] |
[Multilinear], JFXdiiaty, Wikl 9.31 frs;
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— Material Models Available

Favorites -
8 Structural
Linear
@ Monlinear
Elastic
8 nelastic
8 Rate Independert
|ﬁ Isotropic Hardening Plasticity
@ Mises Plasticity
€ Bilinear

K19.31 £ 2t S5 1) Ak SR R
(3) 7Eg %) [Mulitilinear Isotropic Hardening for Material Number 1] 555 HE Hh gy AW
J1-N A K, WEl 9.32 Fivn. HdidtiEHE T 1) [Add Point] #1 [ Delete Point] #4H n] LAY
DRI R EE 5 RR BT B s nse s, i [Graph] #441, Ansys SR 4%

A RE S - AR 1 £k

IYMultilinear Isotropic Hardening for Mater

Multilinear Isofropic Hardening for Material Mumber 1

T1 |
STRAIN STRESS

Add Terperature | Delete Temperaturel Add F‘Dintl Delete Daintl Graphl

Ok | Cancel | Help |

F9.32 22k LS ) Ak A A ST TG AE
AR MISO #9354 Z 3T AR 4R E T AR AR R T, Bk, BLREMAA T H THMAL.
9. 3.4 MEHELANE TS5
FEIXAN SN TR, K BEAT— AN B 2 AR 1R R 9 AT o

1. FAE4R
Wk 9.33 fix, —HAAN 10mm K4 100mm (RN, B Lys sl m bl 20mm. KL H )G

RIS TG DU ) 3 AT o

A
—>

)
10 mm

Y
100 mm




FIUEE: S

K19.33 Ak Al B R S R

H A TR Ao 28 RN AR, DAL A IS Ty LU O e e T (DY 72—, P

TR PR CR S 1 HOA T PR AR AR I S, AE AR O A i S R R R R T 5% 1K)
s, HE S EhgEEER

o] R PEGE S50 R . SRR EX=200E3; JAFALL NUXY =0.3. YL RN F7- AR
KAWL 10.2 iR,

£10.2 MA-MNTXERZKR

B r 1 2 3 4 5 6 7
M AR 0.002 0.003 0.004 0.005 0.006 0.008 0.01
N 400 416.3 429 438 445 456.8 465.3
B r 8 9 10 11 12 13 14
MR 0.015 0.02 0.03 0.05 0.1 0.2 0.3
] 480.8 491.8 507.4 527.5 555.7 586 603

2. G| ARk
HARSKRMAE IR (GUI 520 .

W b F A @ES L — A S RAAT T i, B P4 Ak — R SRR, Rab—ik
£AHBRATIHN,

(1 @ ST i B, 4 Ak LTS T B, s SCRRIT2RAY,
MRMIEST, R W2, 25 R4, T Bl 2 S R AT

(2) #.if; [Utility Menud | [File] | [Resume from) 3EJ0, 52 £0dh S -

(3) Hiidi Main Menu>Preprocessor>Material Props>Material Models >z ., 31 [ Define
Material Models Behavor] #4 %} &t XHEHE

(3) 7& [Material Models Available] 7 1+ [Structural] | [Linear] | [Elastic] |
Cisotropic), 477755 —XltE. 78 LEX] SCARHEF iy NS 200E3, £ [PRXY] 3CA
HE I AN ERALE 0.36

(4) 7 [ Define Material Models Behavor Y4 1 E (147 il #2 X0 [ Structural 1| [ Nonlinear]
| [inelastic] | [Rate Independent] | [lsotropic Hardening Plasticity] | [ Mises plasticity] |
[ Multilinear].

(5) 3l R [Mulitilinear Isotropic Hardening for Material Number 1] Xiif
HEH AN - AR E A, SE R 9. 34 B
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T1 0
STRAIN STRESS

1 0.002 |glu]
2 0.003 416,32
3 0.004 429
4 0.005 438,23
5 0.006 445
6 0.002 456,76
7 0.01 465,33
g 0.015 480.8
9 0.02 491,79
1 P03 507,42
11 |pos 527.5
12 p1 555,68
13 p.2 585
14 .3 603

19.34  HEIPERY ) - N AR A R

(6) HLeh X TEHEF 1) [GraphY 424, WI—N5e 3R - AR ¢ FR 28 L ILAE ANSYS
K& O, Wikl 9.35 Fs.

! ANSYS
Table Data MIS0 Table Prewiew
JUL 12 2004
Tl=0.00 l0:10:05

200

720

£4D

560 Sl

—
el
aso) T
516 m(

320

240

160

20

N (10%%-1)
o & L6 2.4 iz L]
4 1.2 z 2.3 2.6
EP3

F9.35 & Jj- AR £ IR R
(7) *di Main Menu>Solution 3£, HEASKAESS
(8) #.it; Main Menu>Solution>Analysis Type>New Analysis 3¢ 5., &% [ Static) 2L,
R [OKY 4440
(9) ¥ Main Menu>Solution>Analysis Type>Solution Controls 3z ., 3 1 [ Solution
Controls) XJiFHE. HEI0 % E Wi 9.3 Fixs.

%9.3 Solution ControlsiZ &1

PRI i i
[ Number of Substeps] 100 & A BT 4O 100
[ Max no of Substeps] 200 & S K BT T K 200
[ Min no of Substeps] 10 A S M PR 10




FIUEE: S

[ Write Items to Result File] | [All solution items] FT A 45 SR H S\ 2 g5 0 Sc

[ Frequency] [ Write every Substep ]

(10) #.ii Main Menu>Solution>Analysis Type>Analysis Options >z, i} [ Static or
Steady-State Analysis] X5 E

EZ: 4RI 32| [Analysis Options] ¥, #-£% Main Menu>Solution>Abridged Menu (%, A5 Biz
% (10) 34k,

~

(11> 7¢ [Nolinear options] "', #%#% [Large deform effects] i35k [On), Jf7E
[ Newton-Raphson option] FHi#& 1 iE#: [Full NR]Y, i [OK]Y %4
(12) #.if; Main Menu>Solution>Define Loads>Apply>Structural>Displacement>On Lines
S, IERR TN 3 4, i [OK] 4.
(19) 7E#H ) [Apply U Rot on Lines] XJiEHEH, £ [UY] £, [Valuel %A
HEH 4N 10, i [OK] #44.
(20) HEFEZ R4S Main Menu>Solution>Solve>Current LS, # Z0IRA % H b HI{E B4R
J&, il [Close) ##%H. #.ili [Solve Current Load Step] XJiHE /) [OK]Y %4, JFifsk
fiff o
I AAFH A R WoR & 9.36 R .

' ANSYS
NODAL Z0LUTION
STEP=1 JUL 1z z004
aUp =21 10:21:53
TIME=1
SEQV (AVE)
DI =10
SMN =33.Z262
SMH =602

38.262 163.76 289.257 414,754 540,251

101.011 226.508 352.006 477.503 603

$€9.36 A S A EE RN ) S A
3. AR
WA P e AT RS W T
finish
/clear

/prep’
/units, si

r1=5.05
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¥F4+E= ANSYSS8.1zhZEN#H

ANSYS AMEF] LR S5 K Sy 1), I w] ASE R 28 3 52 00 b o AR B i A 4
ANSYS [ 22 M Ehfig. 3 A0 Wi B ORI B S SR i, X AN 2%
R R BN g 27 Wi PR 5 T AR AR = 5 2

2 S35 MR RR AR E AR OR8N RRH e A Y I kg sk 130 70 2
PERIEAR . B2 Ml w48 8 R 8 LA B S: -

o kb Wik TR UG MRS
phili: WRGERL, A
AZAAE R T3 Ui il R L e IRl e LRSS 5
WoRE AT R, P
BHLezh: Wik A, EEE .

EIRRE PP OUER R ANREE B 1 MR AR AR B

L IIEB T RERRAE IR, B 52238 O] Ay g LU =i K

o BT

o BRI

o UMM HT

T A4 kA .
10.1 &N

RS )M T EAA RE > SR SRR (R T AT AR Mg 2 o [ I 2 the mT DA D L S 4
B 12 M R i, BB 253N a2 00 M« Vi 2 o3 M A0 23 B 45 o

10. 1.1 BEEDHriE

RS I3 W 7 IR 18 G A AR B RS R () — MPEOR, IR LEHRBNRFPE ARG [ AR 4k
B, RS R (AERETT ) EREAMRAEZ KIRE E2 5 TiRg)) 5. BAS e
JITAT8)) 0327 53 BT 2RI (R S SR AR N 2 o 2 RS AT 1 i) [N 907 B 2 5 ) 2740 [l A 4
MRS D E

BT IROE G5 R () o AR ARG R P, A 9Bk PR TR 5 ST K e 2
BEASTRIPUE PR A R AEAE FVRHAE o) SRS, 75 ANSYS HPH OB 1) 77 AT 6 Fifr:
Subspace (-1-7%[1]) ¥4 Block Lanczos 72 PowerDynamics 2. Reduced ( 4k ) 7% - Unsymmetrie
(AXFR) M Damped (FHJE) ¥ Ad FHART MRS SR BT v BB TR AR /N GRS T
ENETH R RS FEARR N 56

A e r—FE, 78 ANSYS BT GUI Rl 2 i A E 720, ATHols
BIHEAT BT
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10. 1.2 FR&IIHrD &

RS I3 (I RE th PUAS T 205 R A A
o R

o EFIHTRALRI ML I
o NG AEAEI KRR
o PPMEIR

1 2R

XD E L EAE T A PSS (PREP7) Rl AT, dfhiw CHIuRA, Honscwi . #
S BHR LT, R R o B R LR

o  WIESHE (DENS) ;

o MM oL MR R, JEZRME M O i 2

AT R 1 L AR Ay A

/PREP7

ET, ...

MP, EX, ...

MP, DENS, ...

VST LRI AR Y

VR4

2. WA R Ao AL

XD EIE PR TR RSP TR Y R I 4E .
TEPREA TR, 7] #ds Main Menu>Solution>Analysis Type>New Analysis 3% 5., 7r
# Y [New Analysis] SHEHERREEE [Modal ] #igi 41BN . an/ 10.1 Fios.

I\New Analysis x|

[ANTYFE] Type of analysis

o | cancel | Heb |

K101 bEERES BT
PSR L T2 B

(1) i Main Menu>Solution>Analysis Type>Analysis Options S5, #H 1Kl 10.2 fif
7~ [Modal Analysis] #FiEHE .
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i\Modal Analysis
[MODOPT ] Mode extraction method

@ Block Lanczns
" Subspace

" Powerdynamics
 Reduced

" Unsymmetric
" Damped

" QR Damped

Mo. of modes to extract o

{rnust be specified for all methods except the Reduced method)

x|

[MxPAND]

Expand maode shapes v es
MMODE Mo, of modes to expand o
Elcalc Calculate elem results? [~ Mo
[LUrPM] Use lumped mass approx? [ Mo

-For Powerdynamics lurmped mass approx will be used
[PSTRES] Incl prestress effects? ™ Mo
[MSAVE] Memory save ™ Mo

-only applies if the PowerDynarmics method is selected

K | Cancel

10.2 EPEASTRIGE
(2) 1 [ Mode extraction method Y FAEF AAE A 600 M IR SE U vk, K E

BB R ke [Block Lanzos) ¥: 7 [No. of modes to extract] SCASHE A AR (R
PEREH, EF [Reduced] VERI AT RE . WEK G Hd [OKY $&H I,
HHATHAY R ERE R . s Main Menu>Solution>Analysis Type>Analysis Options ¢
., £ [Modal Analysis] XfiftEH, %+ [Expand mode shapes] Jofif¢) [Yes] & iLAE,
7t [No. of modes to expand] SCAHE A B MEH CGRBCFIBS LIS H FHE) B

LB

BLE: AN R T HURE ST 2 M6

AT )G Yk 89 IRIE AT .

4 10.2 Fi7~ [Modal Analysis] X G HE o i g 1R A £
[ Use lumped mass approx?] : & 754 F 4 v o s A b
[Incl prestress effects?] = FilN JJ % o

TEFEI HTR AL IR S iy - A R

MODOPT, ...
MXPAND, ...

VEBE TR
R

LUMPM, OFF or ON
PSTRES, OFF or ON

ALPHAD, ...
BETAD, ...
DMPRATE, S

3. A R KA

X BEGEIA T AT (RS LT AN 80 FFRAf 5

(1) 2208 RURKEA;

(2) tFfARA; (3)
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it I 32 G A A IR A R LA B RGE F1 TAR R], TR R OIS BB e A B
Pz, BT CLANTB AT 20, ANSY'S 27 A2 Bl 2807 ) 5 m] DUAE R S IRREES B n 43 #
.

KA TE 5 R — AN A0 AR THFRA RN B LR, wTUCRHZ 800
Blan, XRILFEERHA —ANEA L, OSFRILA &R S — A 8460 . i Main
Menu>Solution>Solve>Current LS 2 Ll A fiy 2 “SOLVE” B AT FF4f =K fiff o

4. LR

XD A R AR G AL BESS (POSTL) WRalbAT. W LAAIER S 45 4 1 [ A A%
CSF AT IS N Ty NI

R EA A A R Main Menu>General Postproc>Results Summary Sz 5., K513 TR
FEE, FMESHORAFAE A 728 d . W& 10.3 fros.

4V SET Command [ %]
File
SET TIME/FREQ  LOAD STEP SUBSTEP CUNULATIVE |
1 0.22430E-04 1 1 1
2 1.0821 1 2 z
3 53.076 1 3 3
4 53.405 1 4 4
5 93.693 1 5 5
6 137.00 1 & 5
7 173.05 1 7 7
& 244.98 1 ] g
3 245.10 1 3 9
10 441.97 1 10 10 R4

K10.3 B AR

M &Y M A 4G i Main Menu>General Postproc>Read Results>First Set &3 Main
Menu>General Postproc>Read Results>Next Set =% #., HUBEAEHE, &5 % Main
Menu>General Postproc>Plot Results>Deformed Shape 325, ¥ Wi 7s 4T HIA .

#igs [Utility Menu] | [PlotCtrls] | [ Animate] | [ Mode Shape) =25, A i 7- 3= &)

WA R RS T A IS O T e Y g v Sk T, ] LAAS BB Uy o N E T
A SEBRE S, AR IR AR AR T B AR R, D] DA SR G (R 3R B b LA [ 5 11)
Iy, AT AR BT REAEAE RN, B

PR 4 R MY A AR

/POST1

SET, 1, 1 VB RS

ANMODE, 10, .05 VEE 10 T, DiE kg 0. 05 #
SET, 1, 2 | RS

ANMODE, 10, .05

SET, 1, 3 [y ¥ 3

ANMODE, 10, .05

PLNSOL, S, EQV VW8 Mises W)

10. 1.3 BB 24
AT P T AN S AR ANSYS 3BTRS BT D B

1. PRk
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A KL BB TS M o HLERHT K 7 10 (O 4C BR A — 20, R b Bk ke
Sk e Lo ML —imE e A B, Y2, BE a8yl E s A .
BUE JUAT RN &) 10.4 Fios, #RPERCEEL 38X 10°, JHfALL 0.3, 2k 8.3E-5.

Slope =025

K104 HLEBER R

2. GUIBRAEH IR

(1) & XA, #di Main Menu> Preprocessor> Element Type> Add/Edit/Delete 5%
B, g UMRPE TR PLANE42 FT SOLID45, i 10.5 Fis.
liElement Types x

Add... | Optinns..‘l Delate |
Close Help

K105 & XM

(2) & XHMEZH. ¥ Main Menu> Preprocessor> Material Props> Material Models
Serp, Ak yostds [Structural] | [Linear] | [Elastic) | [lsotropic) ¢, st an& 10.6 fin
R EAE . 75 CEXT SCARES A [38000), 7E [PRXY] SCAKET A [0.3), SA)5 ik
[OK] #%4H.

ILinear Isotropic Properties foi x|

Linear Isotropic Material Properties for Material Mumber 1

Tl
Temperatures
EX [3E000
PR 0.2
Add Temperature | Delete Temperature | Graph
oK | Cancel | Help |

K106 & B ERTARALE
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(3) - Main Menu> Preprocessor> Material Props> Material Models 32 5., 4 /XA

o [Structural] | [Density] 38, it 10.7 FrosixfiGHe. 76 [DENSY SCASHE F i
APPRLE A [8.3E-5), #RJF #iii [OK]) 44,

M\Density for Material Number: x|

Density for Material Mumber 1

Tl
Temperatures
DENS 5,365
Add Temperature | Delete Termperature | Graph

oK | Cancel | Help |

K10.7 & AR

(4) R gy JUFRE . i Main Menu>Preprocessor>Modeling>Create>Keypoints>In
Active CS ZZH, #HH Wil 10.8 FroR (IR EHE

I\ Create Keypoints in Active Coordinate System £
[K] Create Keypoints in Active Coordinate System
NPT Keypoint number

X,Y,Z Location in active CS I

oK | Apply | Cancel | Help |

K10.8 58 B A HEHE
(5) EHE (4) WEElE, e 5SS : (0, 0, 0). (2, 0, 0). (2.3, 0.2, 0).
(1.9, 0.45, 0) i1 (1, 0.25, 0), 73%04n& 10.9 Pros[pifEisil,

4

K109 ARl ek

(6) i Main Menu>Preprocessor>Modeling>Create>Lines>Lines>Straight Line 32 i,

FHEUBRLE B TR B PR R B O 1 R 2, SR 2. F AL 7 e s 1 f 5
AR — 4 H . Wikl 10.10 R,

5

3
/ 2

K10.10 ApiE %
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( 7 > 1 i Main  Menu>Preprocessor>Modeling>Create>Lines>Splines>With

Options>Spline thru KPs 3., MK EREICHE S 2. 3. 4 fil 5, ARJEHd [OK]) #24l, #H
Wil 10.11 FroR IS THHE o

il
[BSPLIN] Generate a Spline
Starttangent  XM1,YWL,ZVL |-1 |u ID
Ending tangent X6, YVE,Zva |-1 I—D.25 ID
oK | Apply | Cancel | Help |

1011 BEREA ML

(8) 7E[ Start tangent I SCAHE Fh g A\ 25 IR P12k J7 17 1] 5 (-1, 0, 0); ZEL Ending tangent]

AKEF AN S 7 I o (-1, -0.25, 0). i [OK]Y #4l, B2|WK 10.12 T
NS

K10.12 Az R 45 Hh 25

(9) ik Main Menu>Preprocessor>Modeling>Create>Areas>Arbitrary>By Lines >z #.,
SRIGHE LR 02k, i [OKY %4, BPnf A L3R i . @il 10.13 fros.

fen T

K10.13 A RiRE

(10) FHBHTM#ERI 2. #di Main Menu>Preprocessor>Meshing>Mesh Tool 3¢ 5.,

# i [Mesh Tool] % I+ [Size Controls] # 5. [global] i L rose ek, 2o

TCR/N B GEHE, Wi 10.14 s, {E [Element edge length] SCAMEH 4 A [0.25), If
iy [OK]Y #2441

I\ Global Element Sizes

[ESIZE] Global element sizes and divisions (applies only

to "unsized" lines)
SIZE Element edge length 0.25]
MDIY Ma. of element divisions - 0

- {used only if element edge length, SIZE, is blank or zero)

OK Cancel Help

K10.14 BARFEICRSTRE
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(11) #il [Mesh Tool] % 1A Mesh il 80 FR o0 b A s LSRR T
v LOKY 44, Tl msEAT IR R4y . W 10.15 .

K110.15 A oAk kil o 45 R
BL: R AR T T A A B STEAE, BT LA R RAER L NSRBI, AP TR
F324, %4 [CLOSE] 448X BP+T.
(12) ¥ Main Menu>Preprocessor>Modeling>Operate>Extrude>Elem Ext Opts 3 .,

S 1] 10.16 s RHEHE . 78 [Element type number ] FHz 41 & HE %+ [2 SOLID45 ],
7t [No. of element divisions] SCAHMEHHIA [10), &5 i [OK] $%40AfIA

F\Element Extrusion Options ]
[EXTOPT] Element Ext Options

[TYPE] Element type number I 2 SOLID4S -
MAT  Material number IUse Default A
[MAT] Change default MAT I 1 -l

REAL Real constant set number IUSE Default -
[REAL] Change Default REAL INDHE defined - l
ESYS Element coordinate sys IUse Default -
[ESYS] Change Default ESYS I 0 ,l
Elernent sizing options for extrusion

YALL Mo, Elem divs 10|

Walz  Spacing ratio |[|

ACLEAR Clear areais) after ext I Mo

OK | Cancel | Help |

K10.16 HITIEMBEE
(13> *.i; Main Menu>Preprocessor>Modeling>Operate>Extrude>Areas>By XYZ Offset
S, AR BONGRAE, ] BUbR rp KA R B L3R A, il [OKY 28l #
S T 10.17 TS (R TR HE .
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I\Extrude Areas by X¥Z Offset x|
[WEXT] Extrude Areas by xyZ Offset

D¥,DY,DZ Offsets for extrusion Iu |u |1D\

R¥,RY,RZ Scale factors I | I

Ok | Apply | Cancel | Help |

K110.17 PRI LEHN TR HE

(14) 7£ [Offsets for extrusion] SCAAEHHIA [0). (0] A1 [10), FK/R¥T Z 4y ) 4E
{10 A 2fir, ek LOKY Hekl ny 5 e RS RN ectid O T ELRS r g S @ L,
D2 = 4efiff, s 10.18 s

€110.18 WL = 2 o % A 184

(15) FHBEATRARSC A E . ili Main Menu>Solution>Analysis Type>New
Analysis 25, B [New Analysis] XJiEHE, 41/ 10.19 frvR. #E$ [Modal] k4],
K5t [OK] #441.

I\New Analysis x|

[ANTYFE] Type of analysis

o | cancel | Heb |

F410.19 kTR

(16) ¥ Main Menu>Solution>Define Loads>Apply>Structural>Displacement>0n Areas
SCHL, S TR AR O TRAE, AR5 T BPRIE RN LA — i, oy [OKY 424, B
A 10.20 Fios IXHERE. 75 [DOFs to be contrained] CAHEH#%#% [ALL DOF), /5
il [OK] %4,
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I Apply U,ROT on Areas x|
[Da] apply Displacerments (J,ROT) on Areas
Lab2 DOFs t0 be constrained

|A|| DOF
Apply as Constant value -

If Constant value then:

WALUE  Displacement value I

[0]4 | Apply | Cancel | Help |

K10.20 it N2 W

(17) #.i Main Menu>Solution>Analysis Type>Analysis Options SZ#., #H [ Modal
Ansys] XHEHE, Wi 10.21 Fizn. £ [ Mode extraction method ] Ffi% 51| e AE R £ [Block
Lanczos J5 1 4%, 7EL No. of modes to extract 13U AHE 144 AL51, 7El No. of modes to expand]
SCAKESH A [5), Hiili [OK] %4,

[MODOPT ] Mode extraction method
* Block Lanczos

" Subspace

" Powerdynamics
" Reduced

© Unsymmetric
" Damped

©~ QR Damped

Mo. of modes to extract 5

(rnust be specified for all methods except the Reduced method)

[MxPAND]

Expand rode shapes ¥ Yes
NMODE No. of modes to expand E
Elcale Calculate elem results? ™ Mo
[LUMPM] Use lumped mass approx? I Mo

-For Powerdynamics lumped mass approx will be used
[PSTRES] Incl prestress effects? I Mo
[MSAWE] Memary save ™ Mo

-only applies if the PowerDynamics methad is selected

0K Cancel Help

K10.21  HEZS IR IR

(18) & A 10.22 Fros X ERE o 120 TEHE K T RE AL B e i 1A, ] vp 42
FFERIA, i [OK]Y BT,
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I\Block Lanczos Method x|
[MODORT] Options for Block Lanczos Modal Analysis

FREQB Start Freq (initial shift) i}
1]

FREQE End Frequency
Mrinkey Mormalize mode shapes To mass matrix vl
0K | Cancel | Help |

K1022 & RIEH

(19) R4k, #dh Main Menu>Solution>Solve>Current LS 8., FFUATHE,
WHEEHR G, S —AMAAXHERE, Wik 10.23, i [Close] #EI R,

@ Solution is done!

10.23 1L RBIAXT I HE

(20) FHHEAJG AP, i Main Menu>General Postproc>Results Summary 3% ., ¥
5 H AR RS £ BRI A, Gnl&] 10.24 FTR.

I\SET,LIST Command x|
Eilz

=*xux  JNDER OF DATA SEIS ON RESULTS FILE sxswx

SET TIME-/FREQ LOAD STEP SUBSTEF CUMULATIUE

1 12.988 1 1 1
2 61.834 1 2 2
3 82.168 i 3 3
4 127.65 1 4 4
5 236.20 1 5 5 —

||

€10.24 BRI HR

(21> i Main Menu>General Postproc>Read Results>First Set = F., SR — A1)
gi, SRJE iy [Utility Menul | [PlotCtris] | [Animate] | [Mode Shape] =5, 3 H Qi
10.25 o IAEHE . DREFBRINICE, ook LOKY #4H w] S s — B ASass 1) o 3 ) 1
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I\ Animate Mode Shape x|
Anirnation data

MNo. of frames to create ]

Tirne delay (seconds) 0.5

Acceleration Type
& Linear

 Sinugoidal

Modal Solution Data
Display Type

B | Deformed Shape

QK Cancel Help

/410.25 B g s AR AR 4 R EAE

(22) i [CLOSEY #% %1 5C P41 2y i 47 i) % 5 HE . 235 Fifi Main Menu>General
Postproc>Read Results>Next Set S5, I BB EdE, HE L PiE WorBiass)
W, QIRAREE, TR AL 5 AN 1 N 2 1

3. A AT X

F gy DS T BL T iy AR GUI g #R A4 -
/FILNAM, MODAL
/TITLE,Modal Analysis of a Model Airplane Wing

/PREP7
ET, 1, PLANE42 15 X PLANE42 ¥.JG
ET, 2, SOLID45 1% X SOLIDA5 Fjh

MP,EX,1,38000
MP, DENS, 1,8.3E-5
MP, NUXY, 1, .3

1 SURBE R

VAR R 2

BSPLIN,2,3,4,5,,,-1,,,-1,-.25 ZESE4 L
AL,1,3,2

ESIZE, .25
AMESH, 1
ESIZE,, 10
TYPE, 2
VEXT,ALL,,,,, 10
JVIEW,,1,1,1
/ANG, 1

/REP

EPLOT

FINISH

/SOLU
ANTYPE, MODAL VRS AT
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MODOPT, SUBSP, 5 VPSR U RIS 2L
ESEL,U, TYPE, , 1 VIEFERLGRAY 1
NSEL, S, LOC, Z, 0

D,ALL,ALL

NSEL, ALL

MXPAND, 5 VRS

SOLVE

FINISH

/POST1

SET, LIST, 2

SET, FIRST
PLDISP, 0
ANMODE, 10, .5E-1
SET, NEXT
PLDISP, 0
ANMODE, 10, .5E-1
SET, NEXT
PLDISP, 0
ANMODE, 10, .5E-1
SET, NEXT
PLDISP, 0
ANMODE, 10, .5E-1
SET, NEXT
PLDISP, 0
ANMODE, 10, .5E-1
FINISH

/EXIT

10.2 RN ESHT

15 253001 73T R BN T AP B IR AR R S5 B R . 8 s
AN I ) B R, T LA BN AR A B R RIS 1 S R, e R
R,

10. 2. 1 BEassh Ji i s

W 2530 3 73 Ml LS AR LUK BEvtH -

o RZRZFMIRLEMTINA, W RIS IR U S E R AR

o R XIBEIN A BATHIGER, Wl BRGEL AL SR E LIS LR

o R NGB I K IEM I AV, i Bl Bl A HUIR AT B I 2R 2555

ANSYS FSEVFFER S i b G A RSB AR Ze e, QKA e Hefih, 2RSSR
f o A I B R S AR AL BB INEM BRI .

AILE M, £ ANSYS 253 AT GUI Aty & PR AE 7 3. A
K 2 BIEAT Ui ]

10. 2.2 BB 1M D3R

253N 1 o0 BRI U J LB A
o R
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o IEFEAIHT R RILI

o B SUUFEAFWILE AT
o i in[R] DRE A IR A
o MELHR

=

XD AR AR B EY (PREPT) HhEAT, GG w R uA,. oesw 4. #
RIS U, @A R rh 75 2 B BT M A

o  WEABN 1T RV R AR 5

o WAINEEE (DENS) .

AT R 1 L A Ay A

/PREP7

ET, ...

MP, EX, ...

MP, DENS, ...

VT LR AR 2R

LRI RS

2. BN HT R A ik R

X R BRI AT R R B ASB J1 4r H i — Sk I
TEPEREA MY, A Bl Main Menu>Solution>Analysis Type>New Analysis 3¢5, 7F
# ) [New AnalysisY XFiEHE 1 1EFE [ Transient] Skt EIAT . ik 10.26 Fios.

INew Analysis
[ANTYPE] Type of analysis

%]

£ Static

" Modal

€ Har manic

& Transient

" Spectrum

" Eigen Buckling
£ Substructuring

oK | Cancel | Help |

K10.26 kWSS T

i TOKY #&ll, e S# el 10.27 FrosifxiGhE. 76 [Solution] FRIEZAEH
TEPEE MR, BRI LFul YRR 716D o B SRV RN AR L W 4L . Newton-Raphson
VLS AR R R T . 2 [Use lumped mass approx?) 45321 (I FIEHE, F4T TFAE b oS
TEI o AZIEIN = HEH] T 32 T A A R R 52 B ) AR 4
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I Transient Analysis £
[TRMOPT] Solution method

& Full

© Reduced

" Mode Superpos'n

[LUMPM] Use lumped mass approx? ™ Mo

0K | Cancel | Help

K10.27 B E RS HTRE T

#if; Main Menu>Solution>Analysis Type>Analysis Options 3 5., K53t 1% 10.28 Fios
f) [ Solution Controls] X}ifHE. #E+¢ [Transient] %, K SRl Ash )i —Leik I,
FEAHE: [Full Transient options] (4=##&3%£1) . [Damping Coefficients] (i 530
A1 [ Time Integration] (Ui E12DK) I,

FiYSolution Controls = x|
Basic | Transient } saln ommns} Nanlinear ] Advanced NL}
~ Full Transient Optiors ~ Tirme Integration
W Transient effects Algorithin:
& Stepped loading Newmark algarithm =l

" Ramped loading

& Amplitude decay

GAMMA jo.005

r tieg ez s © Integration parameters
Mass matrix multilier — ALPHA [0.25250825
G DELTA o505

Stiffness matrix

multiplier BETE) 1 ClAE A5

ALPHAM o

oK Cancel Help
’110.28  SRAESE XA
JEFE 5y B SIS R FIIE 0 (1) S 70 iy A

TRNOPT, FULL
NLGEOM, ...
SSTIF, ...
NROPT, ...
LUMPM, ...
EQSLV, ...

3. A AREM AR KM

UGN N A A AR AR T — O W 5, e R AR KRR AN
A WA PEREARIN A t=0 W24, B ARSI o E .

H /7] #i:; Main Menu>Solution>Define Loads>Apply>Initial Condit'n>Define > .5k it
IR A o 2R T AR #EAN AR N AR 2R IR A6 A7 7 BOd B o AN i 1 1) 5451 4
Mravie 2t 4, AFHIER.

%Xlﬂﬁ%ﬁ%ﬂ%ﬂﬁ“%@#ﬂﬁ AU T

DK, 18 DE{ DSYM
DL, ...

DA, ...

ACEL, ...
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OMEGA, ...
NSEL, ...
ic, ... |58 SUHIUR A A

4. AR IR AR BT R B

N 1) g R Ay 28 2 B N (R0 AR A0 (R A 3, 5 B WAt D vk BRI N TR RN 2 1 2 0 it
k.

Y ZE I NV SOV o XN A AR 2R CREA S RO, RITEE . 7t
TR A JURIAS R a8, i i 2 LRI AT F ORI TR) D AR 5 18

W7V i 2 Ay 2 i R

LR R LA - I T

*DIM, FORCE, TABLE, 5, 1,, TIME LR

FORCE (1, 0)=0, 0.5, 1, 1.01, 1.5 ! A

FORCE (0, 1)=0, 22.5, 10, 0, 0 | A

1K B0 e B B B R b

NSEL, ... VIEREFR R I A

F, ALL, FZ, %$FORCE% VIEFT A IR B s SR B A
NSEL, ALL

ZAp 3L INVE SR VE P AE B B8 e s -1 1) th Ze b ) — Bear kAN ab
MBAZH, I EEB B BR800 i LB N — A dlob sofh. A5G
T S A3 A bk R vk, AR .

5. AR

W A5 27 00 W A BB 45 SR AR AEAE SO Jobname. RST v, wJ LUFH IS IR P R Ji Ab B
2% (POST26) FliliffJGAb¥Egs (POSTL) 1531 T4t H.

o LAk BRI s I 4 I ) i 2
o IS A] s
o EEIG SIS AU B GER LR

10. 2.3 BEA BN S350 b1 SE A
FELLEIH, KA Reduced (Haod) 20 e — N Bl I TR A IS 388 Dy 28 /E FH T 1 W 25 i 137 i)

P R

TR AR R, R ST AR AN L 2 K
10.29 fitrn. B BB F (O, HBERE BN, 220 H E2AT, Wfe
IRKALAE WD trax AN Y IR ], JEE B B RS HHY.JIO engo
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YA F A

G2 b3
20—

’ u | — fraon |
X ? m X 1 1 1 >
0.075 0.092 0.1 t
F(t)
() Him (b) fuy 8- ) il 2%
/1029 ANEERITREE

MEZHUTE
E=30X 10° ksi
m=0.0259067 kips-sec’/in
JUTSENF -
L=800.6 in*
h=18in

BT MK ig R IE AR 2R, BRI AR R A s 5 — b har LA
RS MT,  FF HAE 5B o] DLR R AR R R RR 1
2. GUURMEH

T2 AR T ORI AR 2R A, AT 2 A UG BB A, 2 ] T
T FAS 437 WA (R SR Pt T 400, 5 B 7k A . LA A
¥,

(1 EHPERH S “\ch10\ex2\” I CHERI TAEH S, JHs) ANSYS, i THF L
0B lien, Rl Lexa.db), fit [OKY Hebl, PeSsHRrE. 4 10.30
B

K410.30 4NGERITY

(2) Hi.i Main Menu>Solution>Analysis Type>New Analysis S5, #Hif& 10.31 fros
PN UEHE . EFE [Transient] ikdicd, fdi [OK]) %4l
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I\New Analysis x|
[ANTYPE] Type of analysis

" Static

" Modal

~

" Spectrum
" Eigen Buckling
" Substructuring/ChS

oK Cancel | Help |

F10.31 kP TS
(3) i 10.32 fisi) [Transient Analysis] %iGEHE. % [Reduced] #ik
Fl, el TOKY f4lfiil .

I Transient Analysis x|
[TRHOPT] Solution method

 Full
@ Reduced |

" Mode Superpos'n

[LUMPM] Use lumped mass approx? ™ Mo

Ok | Cancel | Help |

K10.32 kLT

(4) ¥ Main Menu>Solution>Analysis Type>Analysis Options sz, 5 H 1% 10.33
17~ ) [Reduced Transient Analysis 1 %5 4E . 7 [ Damping effects] #7512 Fi%#% Lignor],
SR TOKY %4l .

I\Reduced Transient Analysis x|
Options for Reduced Transient Analysis

[TRMOPT] Damping effects -

[PSTRES] Incl prestress effects? I~ Mo

oK | Cancel | Help |

10.33 4kt i g

(5) i Main Menu>Solution>Load Step Opts>Time/Frequenc>Time - Time Step =z .,
5 & 10.34 Bty [ Time and Time Step Options Xfifi#E. 7& [Time step size] SCARHE
i 10.004), AR5 [OK] .

I\ Time and Time Step Options

Time and Time Step Options

[TIME] Time at end of load step 0
[DELTIM] Time step size 0,004

[KBC] Stepped or ramped b.c.

Ll ¢
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K10.34 B I AR T

(6) i Main Menu>Solution>Define Loads>Apply>Structural>Displacement>0On Nodes
S, S R BONTEHE, 4861 a1 1 - L Apply 4%, # H L Apply U,ROT on Nodes]
KTEAE, Ed [UY ), RJEHS [Apply) %41,

(7) BEIEFET N 3, V5 FOK]Y 424, # i [Apply U,ROT on Nodes] *fiFHE,
i [UXT F1LUY ), SRJ5Hd [OK] 444,

(8) 1.1 Main Menu>Solution>Define Loads>Apply>Structural>Force/Moment>0On Nodes
S, S B BON I HE, 7 BB ks ad 2, #ali FOKY #%4H, a3t [Apply
F/M on Nodes] *}if#E. 7& [Direction of force/mom] FHsEirhikh [FY), #idi [OK]
FiklL

(9) #id; Main Menu>Solution>Load Step Opts>Output Ctrls>DB/Results File 5., 3ifi
1% 10.35 iz~ [ Controls for Database and Results File Writing ] %1% 4E . % [ Every Nth
substp] LRk, SRJETE [Value of N1 SCAKETHIA [1), i [OK] %4,

[ Controls for Database and Results File Writi x|
[OUTRES] Confroks for Database and Results File Wiriting

Item Item to be controlled all items hd

FREQ File write frequency

" Reset

" Mong

At time points
" Last substep

" Ewery substep
* Ewery Mth substn

Yalug of N 1|
(Use negative N for equally spaced data)
Cname Component name - a1l entities -
- for which above setting is to be applied
OK | Apphy | Cancel | Help |

’10.35 b4

(10> *.i; Main Menu>Solution>Solve>Current LS 32 5., KEFHAIE L

(11) PR Main Menu>Solution>Load Step Opts>Time/Frequenc>Time - Time Step
e, st [Time and Time Step Options] X iG#E, 7E [Time at end of load step] SCAHEH:
A [0.75), #&JEdi [OK]Y 4%4. WK 10.36 fios.

[ Time and Time Step Options
Time and Time Step Options

[

[TIME] Time at end of load step 0.75
[DELTIM] Tirme step size IW
[KBC] Stepped or ramped b.c.
* Ramped
 Stepped

K10.36  INF[A) 2k v

(12) Main Menu>Solution>Define Loads>Apply>Structural>Force/Moment>On Nodes >
F, SR EEIR ONIEHE, e AL 2, JF R FOKY 444 . #E 7H [Apply F/M on Nodes]
XHEHE, 76 [Force /moment valuel SCAKEH A 20, Hidi [OK] %41,
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(13) .5 Main Menu>Solution>Solve>Current LS 32 ¥, SRR il b .

(14) T Main Menu>Solution>Load Step Opts>Time/Frequenc>Time - Time Step
Ser, s [Time and Time Step Options] X§i5#HE, 7E [Time at end of load step] SCAHEH:
A [0.1), JFidi [OK] %4

(15) #.di Main Menu>Solution>Solve>Current LS 325, SKFEE =fi#b. RiR5Emk
J&, i Main Menu>Finish SZ 5.,

(16) FIfiiz 1T Expansion Pass Jf 3K fi# . i Main Menu>Solution>Analysis
Type>ExpansionPass ., #fiH 1% 10.37 [z [ Expansion Pass 1XJ 1 HE . 6% [ Expansion
pass] AR EME S [On), SR8t [OK] %4,

A\ Expansion Pass
[EXPASS] Expansion pass

Reduced Order Model Expansion? [~ Mo

K | Cancel | Help |

F€10.37 4T JFExpansion Pass

(17) #.i5 Main Menu>Solution>Load Step Opts>ExpansionPass>Single Expand>By
Time/Freq =z, 5t 4n & 10.38 iz~ [ Expand Single Solution by Time/Frequency 1 X} i&4E .
7t [Time-point/Frequency] SCAKEH 4 A [0.092], iy [OK] 24,

I Expand Single Solution by Time /Frequer x|

[EXPSCL] Expand Single Solution by Time/Fregquency
Identify the solution to be expanded

TIMFRQ Time-point/Frequency ID.DQ2|

Elcale Calculate elem results? v ‘es

oK | Cancel | Help |

110.38 15 fme KM SV i []
(18) #H.ii Main Menu>Solution>Solve>Current LS %, HEATRME. Kifsehe)q pd
Lt Main Menu>Finish 3 #.,
(19) BT R AE . #odi Main Menu>TimeHist Postpro>Settings>File Sz ., i H!
U1 10.39 7ty [File Settings] #fi%#E. 7£ [Number of variables] SCAHE A [0],
7t [File containing data] SCAHEFHIA [ex2.rdsp] 4R )5 i [OK]Y 4441,

IFile Settings |

[MURAR]  Mumber of variables 0

[FILE] File containing data Iexz.rdsp Browse... |
Ol Cancel | Help

$10.39 s HE S
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(20) #Hidi Main Menu>TimeHist Postpro>Define Variables 2 #., # i [ Defined
Time-History Variables] X[i5HE. #iid [Add...Y %41, B # 4 [Add Time-History Variable ]
XFIEHE, Al [Nodal DOF Result] (Bl & Jf iy [OK] 44l

(21) #35#tH [Define Nodal Data] X i5HE, 1% 10.40 ffr7x. {t [Node number] 3¢
AHEPHIAL2]), 71 [User-specified label ] SCAHEH i A INSOL], 7t [ Item,Comp Data item]
HIFRAEF PR [Transiation UY), RJ5Hdi [OK]Y 424,

I\Define Nodal Data x|

[NSOL] Define Nodal DOF variable
MNYAR Ref number of variable
NODE Mode number
MNarme User-specified label
Itsm,Carmp Data item
Uy
0

Rotation  ROTX
ROTY =

e
oK Cancel Help

Y

1040 & XAHE

(22) ¥1.: Main Menu>TimeHist Postpro>Graph Variables =i 5., £ [ 1st variable to graph]
SCAKETHIN [2), R )55l COK]Y 3%, A B Bonfi - thdk. Wl 10.41 Fiok.

' AN
POETES
Ns0L AT 11 2004
17:04: 20
(wl0%*-1)
L
3.6
2.2
[
2.4
VALT :
1.8
L.z
.8
.2
0 (ml0**-1)
o z .4 & 5 1
1 3 .5 7 -
TIME
Transient Besponse to a Constant Force with a Finite Rise Time

1041 KR ERTE

(23) it Main Menu>General Postproc>Read Results>First Set i 8%, H4E F 55
(24) ¥ Main Menu>General Postproc>Plot Results>Deformed Shape 325, # i [Plot
Deformed Shape] XJifHE, %#% [Def+underformed] frikfisH, #aidi [OK]Y %4, ¥ B
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A& 10.42 Fis.

K10.42 &5 RAFE
3. GhAF R
FH e w] DAEH BL R iy 22X GUI I #E
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NUMVAR, 0

FILE, ex2, rdsp

NSOL,2,2,U,Y,NSOL e AR
PLVAR, 2 NS ATV
PRVAR, 2 | B3R B R AR
FINISH

/POST1

SET, FIRST SRR 2 SR
PLDISP, 1 | BRI
FINISH

10.3 &0 53 4

AT T R DR S5 B 20 32 AT A PH AN RI IR (K 1E 52 A0 880 (AR R BE 34T 1) A L
SE)s BRNILIRMWI N, JfAE s BN EE S R . 2 P 8 2 ESRA DUIN il 5 B AT 1 i Y 73
e

10.3. 1 W N2 b a4

T S S Ay 2 B FH T 0 A R 1 ) U0 r 80 S5 R R 8 7 AR R R R S N, DL A
i 58 e 1 45 g 7K 52 B IS TR) A1 42 1E 52 R AR A P i 3G IR ASEAS W0 B ) — B R o 1 Wi 2 )
M — MM EHR, R W] DU A 00N ) R 25 A REAT 23 B vk 54

& ANSYS HrgEAT i e B 3 A7 3 0] R = A OB AT SR Full (5480,
Reduced (#iyki%) F1 Mode Superposition (F125E ).

DL E =R A AR, AR AR T W B 23 A i, e AT A L R A R PR
BT FT A T3t o £ i 23 20 Bt A BT T 42 1 X AR AR AL, A ZUA AH R R . S35k, = Aok
BIAE T o BRSO, A SRV AT R Ze MR AP AR o X B8 BR AT DL RE R BT B A5 50 ) 4>
MoK e, XIS I AE T 1 A 33 7 by A7 I ) D 2 P 4y 28 B 2
10.3.2 IR 4347 A R

AL EBN F 53 B, BEAT WM N5 B ()P R ] 3 Dy AR, R0 i 2R A8 R e Tt
WA BTSRRI AR S R =0 R a4

1. 2%

XA B R AL BEAS (PREPT) HidbAT, AHRE R oA, B 4. M
BISE TR . RIS R, AR, FE Rt nn, HEmRAN%ER
ALLT .

2. BN RABGLIR

X 1 BB M 22 R AR W . 7 AT 1K) — L T

eI N2> Hr S, AT #d Main Menu>Solution>Analysis Type>New Analysis 32 ¥,

7SR [New Analysis] X HES R [Harmonic] Rk R ]
HEAT M IR TN BEE, AT ¥l Main Menu>Solution>Analysis Type>Analysis Options 3¢ .,
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P AN ] 10.43 Fros BIR R HE .

I\Harmonic Analysis x|
[HROPT] Solution method I,:u” d
[HROUT] DOF printout format IReaI + imaginary d

[LUMPR] Use lumped mass approx? I~ Mo

K | Cancel | Help |

K10.43 S BT IR UG AE

o
e [ Solution method Y H T M =Bl sKAg T e 58— P & 107725
e [ DOF printout format JH-F-#ffi s 74t SC 1 Jobname. OUT Hil i v 43 Bt (KA 7% it
WA H
e  [Use lumped mass approx?1 F T~ e K H BRI o & 5E P B s 3 22 A
SRR AL . — AR AR K 2 08 F R BRI 1 i 2K
3. #eAntT BRI
I S G A AR S T It 0 ) P A Ay 28 B IS TR 4 i R AR AL, PRI — > e HE R i 2
TAEM N =45 B IEE (Amplitude). A7 (Phase angle) FlIgkhlAiRyEHl (forcing
frequency range). Wik 10.44 s, HAEEA:

it

K10.44 5 EonE K

o E{H (Amplitude) : FR7akH)HKIE;

o NS (Phaseangle) : FRfurdid ool ise TS AR, /25 B, AH47
2 LSl R B 4R 1) A0 2 o ARAS AN e LB N, T2 N i A8 4 4 1) VALUE
FIVALUE2 K5 58 A A A7 A 28 11 SR R 5

o IRBIBURIEM (forcing frequency range) : F& AT AR IATER VU .

SKAFA] #iy Main Menu>Solution>Solve>Current LS 3¢ .,

4. EHER
IR N 2B O 25 SR A7 it E Jobname . RST SCAEH, TS BUdli £ AR 2 B it I R s kil Ao
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A Y R A AR AL . RS R e LT BHJE, WNCKE S gk b, B 4 B e B EUE
A, LIS A WIS e b ar i, AR S = A E HEh R,

T A G 45 R & 19 e ] POST26 $k3IIE A amtilAig, K5 H POSTL 7EX LI
Lo AR A Ab AN R
10. 3.3 B N5 BT S

1. FlAfGL

Ui 10.45 Prosideah R 48, A2 my EAEH]—E IR0 Fisinw t e & i
BRI X FAAL S @ o

k1 ke k2
A I EAMAAAA ® AN~

\—> F; sin gt

K10.45 RN RGRE

MEZSETT

Jii&: m=m,=0.5 1b-sec¥in;

N a: Fu=200 Ib.

PR VT DT R IE RS, I B FUEH R B 1 T W WA SRS T IR, (R
IEEENA T B HEE. SRAVEEM 0 2 7.5Hz, ILAFE R Bk 7.5/30=0.25Hz.

2. GUIHREF IR

AR 2 BT IR ERAE, S ] LT TP AP BT B R s e A T 454
oY e AT R A . HARER R T

(1) ZHPEH 3 “\eh10\ex3\” FCH2I TAEH =, JH3h ANSYS, iy THF

H‘JElﬁ%%ﬂ, R ESCHF [ex3.db), Hili [OKY 40, WG H . 25K Kl 10.46
PR

11046  Heh REHR

(2) #if Main Menu>Solution>Analysis Type>New Analysis ¢ 5., 3 H 4115 10.47 fiw
PP IEHE . 1E#F [Harmonic] Fikfzdll, i [OK] &4,



%+ ANSYS 8.1 5 it

I\New Analysis x|
[AMTYPE] Type of analysis

 Transient

 Spectrum
 Eigan Buckling
 Substructuring/CMS

oK Cancel | Help |

K110.47  JEFEE I N 3 T
(3) i Main Menu>Solution>Analysis Type>Analysis Options S5, i H 4%l 10.48
Prs B iEHE. {6 [Solution method] 74 L HEF%+E [Fulll, 7t [DOF printout format]
N EAE R [Amplitud + phase), X5 5y [OK]Y 4.

I\Harmonic Analysis
[HROPT] Solution method

[HROUT] DOF printout format

[LUMPM] Use lumped mass approx? I~ Mo

K | Cancel | Help |

F10.48 IR N A3 AT IR IO A

(4) B # K 10.49 Froxi [Full Harmonic Analysis] % iEHE . {RFFERIAE, B
[OK] A RPTT,

IFull Harmonic Analysis x|
Options for Full Harmonic Analysis
[EQSLY] Equation solver

Tolerance -

- valid for all except Frontal Solver
[PSTRES] Incl prestress effects? I Mo

oK | Cancel Help

11049 FEAVEIEIIR &

(5) i Main Menu>Solution>Load Step Opts>Output Ctrls>Solu Printout iz £, #fi H1 1
10.50 Fr7nFIXHEME . 76 [Print frequency ] 2141 3% #% [ Last substep] Bk fz4ll, SRJ5
iy [OKY F41 AN o
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I Solution Printout Gontrols x|
[OUTPR] Solution Printout Confrols

Itern Item for printout control IBaS'E quantities -

FREQ Print frequency
 None
@ Last substep
" Every substep
" Every Nth subsip

Yalue of N
(Use negative N for equally spaced data)
Charme Component narme - IA” entitias -

- for which above setting is to be applied

oK | Apply | Cancel | Help |

K110.50 it Fas il 5 UG AE

(6) {7 Main Menu>Solution>Load Step Opts>Time/Frequenc>Freq and Substps >z .,
3 & 10.51 iz [Harmonic Frequency and Substep Options 1% iE4E . 7 [ Harmonic freq
range ] SCAHE 4 A L0 A1 [7.5), 7 [ Number of substeps ] SCAHE 1% A\ [30]), 7E [ Stepped
or ramped b.c.] JEIi41rh k4% [Stepped] Mkt #R)mhdi [OK] %4l
[\Harmonic Frequency and Substep 0pt§E x|

Har monic Frequency and Substep Options
[HARFRQ] Harmonic freq range

[NSUBST] Mumber of substeps

[KBC]  Stepped or ramped b.c.

oK Cancel |

K110.51  BEESRATF L

(7) ¥ Main Menu>Solution>Define Loads>Apply>Structural>Displacement>On Nodes
S, B TSR BONEHE,  # [Pick ANY #4411, 3# it [Apply U,ROT on Nodes] X}if
fE, e [UY), AR5 8 [OK]Y #%4H.

(8) T Hl: Main Menu>Solution>Define Loads>Apply>Structural>Displacement>0n
Nodes 3, it BUEFHOMIEHE, 7EEEMEIERE o 1M 4, i [OK] #&4fl. #5
#H [ Apply U,ROT on Nodes ) XfifHE, ¥4 [UX]Y, FHEUHESR [UY )Y T, K5 %8 [OK]
FEHLFIA -

(9) #.ik Main Menu>Solution>Define Loads>Apply>Structural>Force/Moment>0On Nodes
L, S EEAR RO IEHE, 78BS hak sy ad 2, #di [OKY #%4H . 53t [Apply
F/M on Nodes] XJ1ii#E, 7t [Direction of force/mom] F#z3cahikrh [FX], 7£ [real part of
force/moment] SCAMEF A [200), i [OK] #%4.

(10> #.i; Main Menu>Solution>Solve>Current LS 325, #H47TK g5 .
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(1) NHHHTE R AE . #idi Main Menu>TimeHist Postpro>Define Variables 32,
3# [ Defined Time-History Variables JxJ iFAE . #.t50 Add... Ji% 4L, #2453 L Add Time-History
Variable] %}ifHE, {#i] [Nodal DOF Result] f{JERIASE IFH: [OK] 24

(12) A ERARBOTIRHE, JERET 4 2, fdi [OK]Y #%401, #H ik 10.52 fr
/[ [ Define Nodal Data] %[iEHE. 7& [ User-specified label] SCASHE 4 A [2UX]), 7¢
[ Item,Comp Data item] #|ZZHEHF [ Translation UX. 2R 5 i [OK] %4,

I\ Define Nodal Data

[MNSOL] Define Modal DOF variable
NvaR Ref number of varisble

NODE Made nurmber

MName User-specified label

2
2
2L
Item,Comp Data item -
[y
Uz
Rotation  ROTX
ROTY 2

Translation  Ux
oK Cancel Help |

10.52 7 A H N T AE
(13) % [FRER 7 e AR B 3UX BEUT A1 3 (1 UX [fi R 45 5.
(14> i [Utility Menu] | [PlotCtrls] | [Style] | [ Graphs] | [ Modify Grid] %5,

# A 10.53 B RHEHE . 3E4% [ Display grid - 4730 (1 2424 [On], 4R )5 #idi [OK]
FieHl

I\ Grid Modifications for Graph Plots : x|
[/GRID] Type of grid I)( and ¥ lines j
[/GTHK] Thickness of grid Im
[/GROPT ,CGRID Display grid - ¥ On

- superimposed on filled curves

OK Apply | Cancel | Help

1053 s M

(15) ¥ Main Menu>TimeHist Postpro>Graph Variables 3 ., 5 Hi[ Graph Time-History
Variables] %} i&#HE. 7F [1st variable to graph] SCAHES#i A [2), 7E [2st variable to graph]
SCAREF A (3], i [OK]Y &8, nl Wi mt i i, Wil 10.54 fiox.
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' AN

40
26
L
23
z4

DISE

1E

1z

.8 z.4 [ 5.E 7.z
FREQ

Harmonic response of s two-mass-spring system

K10.54 I [a) G FE b 2k
3. ARG K

FI I mT A PR fir 3t BN GUI R4 -

/PREP7

/TITLE, Harmonic response of a two-mass-spring system
ET,1,COMBIN14,,,2

ET, 2,MASS21,,,4

R, 1,200 | NI AL

R,2,.5 | JJiEE=0.5

N, 1

N, 4,1

FILL

E,1,2

E,2,3 | A LT

E,3,4 | SR

TYPE, 2

REAL, 2

E, 2 VR EIT

E,3 VR EIT

FINISH

/SOLU

ANTYPE, HARMIC | PR R S 5 AT

HROPT, FULL VIEPETE AT

HROUT, OFF 1 DA AR RIARASE £ 1 7 X ) 4 SR
OUTPR, BASIC, 1

NSUBST, 30 | PEATCR O R P AR 30 1K

HARFRQ, , 7.5 VARERYEEIM 0 B 7.5 HZ
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4+ —3= ANSYS 8.1 v H=ZF49 4

P2 e T — N R GG R 3 A S L e B S 4, iR R
IR BRI IR (EE) F. IOESITEVRS TREN AR EEEA M,
WIKBRHL. WREEHL. et FEE RS, Wi,

ANSYS 25 b 3 T e PR R B AP 7 R, AR BRIV 500 m Rl
S ERESH . /& ANSYS/Multiphysics. ANSYS/Mechanical. ANSYS/Thermal.
ANSYS/FLOTRAN. ANSYS/ED F.ff= i th A& 4 A Dhifig, b ANSYS/FLOTRAN A
AR RO

PO E TR AL T . HOI S AR Rl 720 Ak, AT LA BT AR AR
AN BB A )

ANSYS #2500 b 25 LU R

o AR RGN ANBER A1

o RAMEH: RGN BE N R I B AR

KRFESE 5 B GHIX PR3 4T

11.1 Aoy EALENIR

BT 25 M e B P AT 382 0 M O SERR A TR, A i B [m] Joii— R R ) 2%
M et anit. EEYR T X0 AR A s B AT 124> .
11. 1.1 fF5 58467
P AT SRR G R 11.1 s
£11.1 BAFEHHPHFS5HM

IiH TR A B iilliR A ANSYS ft %
KJE m ft

s 1) s s

i Kg lbm

E C °F

7 N Ibf

e (FuE) J BTU

& (B w BTU/sec

P B wW/m? BTU/sec-ft?

AP R wi/m® BTU/sec-ft°

SFHE W/m-C BTU/sec-ft-°F KXX
PRIy W/m2-C BTU/sec-ft>-°F HF
W Kg/m® Ibm/ft® DENS
Eb JIKg-C BTU/Ibm-°F C

9% Jm® BTU/ft® ENTH
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11. 1. 2 A2 s PR 8 o] i

P2 TEE I 25—, BIRE R e, LR T
MFAHWNRLS R TR AT )
Q-W =AU + AKE + APE

Hrp.

Q i
W— £

AU — RGN
— ARG
APE RYHEE:

MR B TR AKE= APE= 0;
WHFZERAM): W =0, ll: Q=AU;
XTRSHI: Q=AU =0, BIRARGHAESE TR,

_ du N Vo A 2y
XTSI = i IR B H R HEBHR q 4 T RGN RERIAZ AL .

11. 1. 3 #Lr 7
1. #4E5

Fufte 3R] DU SOh 58 4 B i P ) A2 1) s — AN RO AS [ ¥ 2 2 M) by UL B A
15 KA BEMIACH . Puft SR AT L EH: 9" = -k (;—1 , 2P g R (Wim),

Ko FHRE (WIm-"C), “-7 FoRHA R IR BEAR 1 5 17 o
2. TR

PRI EFR A e i 5 e Bl e ik v AR 2 8], H TR 2 FROAEAE 5 RS A B R AT e
PO AT A4y S S e ARG A R S R O . BT AR 2R A O R R A
q"=h(Tg —Tg), 3Nk h xR AL (R GR L BRREL RS, TN
[ AR T LS, T b R R A PR S

3. #AaH

PRSI RS BRERE, I e AR AR S A PR AT B R . AL
AN T AR AR . BUL SRR HE T B A A T, T AR S SR A
Jio S L, AE LA R R S R S e

76 TREAIE W % RE AN S AN LB 2 TR AR S, R A AN A T) i S Rl
Pl e AR AL 3 AT DU I 2R 282 O Rk g, SUh g bR, &
HEESTE R, o MRS —ORZEEWE, 4 5.67X10°WImAK!, A, HEES 1
PITHARR, B, ARG IR 1 2051 2 TR AR EL, T, M4eatin 1 M4aimas, T, Akt
T2 (et . il BT AR, A8 PR S A b v B AR M1
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4. FeEAEH

WERAR GNP 0, BIRARGAEN ER S A S ARSI RS
MR g vt am-q =0, WIRGEAL T RIS . AEARAS IO P9 R UL AN B I ]
AL, REHHTIIRERETH R0 CUAEFEE )

(KT} =1{Q}

SRl ﬁ/mﬁmi
RGN, AR
&Sﬂﬁﬁﬂ%ﬁ%ﬁ FORIAPE RS KDL R TN R R4, A [ K]S (T}

Q} -

5. BEEER

B AR R AR — D REHINAEGL HE R RS R . HRE.
TU T AT AL RGN REBEIN (] #8A W]SBAeq . MRf RE S (B st B, B APl vl LRI
A CLIAEREE AR ZR):

Sk
(KD SAERE, 400 SHRH R REOARIT R AR R
{}
AN

LA

o

[K] ot SHibE, w8 SRR R RE R R REAR R
[C] Jh e e, 25 18 FR G5 A g A8

(T 70 R 1

%ﬂﬁﬂﬁ@%%ﬁ'

11.2 *,%\IL.\' \\/\1):"-

11.2. 1 FaSALI 2 X

RS T 3R I FABAT X R GE BB A E K M o SR AEREA T 1B 253 0 LU
BEAT RSP BT T T B BRI 70 A o REAS M n] LU I A7 BT oh O i T RUE 1Y
B G DRI . B, BRI ESAL

11.2.2 #HT T

£ ANSYS 1, I S B IR 57047 K 40 Ff,  JLrp2iofe F -3 A iR 14 Fie
LRk 4 FPUTR

o LINK32: g =77 it T8t

o LINK33: =4 =77 it T8

o LINK34: 5 A #I0



AR

=

-

ANSYS 8.1 #1234t

o LINK31: " fiHvmsT s

TYESIAR 5 BT

e PLANESS: DUy filUilife e
e PLANE77: J\5SPUiijE TG
e PLANE35: =R
e PLANE75: DU~ »SHxFR 0
e PLANE78: J\¥ s #x o0
YESEAR 3 BT

e SOLID87: 77 s PUTHIfA TG
e SOLID70: J\ 5 s SRR TG
e SOLID90: 5 s/ THfAHIG
FEHLIT 1 AP SHELLS7
FHIG 1 R MASST71

ARPTTITEARRE, TH1EH 2% ANSYS B SO .

11.2.3 ANSYS Fa & HT I L AR L 72

ANSYS TR M TR 73 0 =D ER:

o R

o JHANATEIFIIEE
o MHELNR

1 A

35 B AL AL IR A (PREPT) ribAT, At SCHTER AR T I, 522 LS
B SRR RE S AR G ST BRI 55 R 2,

Horp, 2 OMBHATERESHL, 0T RS,

fy, ] DL B AR o
2. miTERAE
X R ERAER AR (SOLU) HiliAT, Adhe ey,

A 28 AT DA

ey
HF&

SR RARE, B LR EE

B s o3 TIE TS it

5E XA, W] HE Main Menu>Solution>Analysis Type>New Analysis 3% 8%, it 47
Kl 111 FrosifstiGfe. 78 [ Type of analysis] #LiEAE ik [ Steady-State] k4, i

[OK] F%&4HRIwT,
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I\New Analysis x|
[ANTYPE] Type of analysis

 Transient

 Substructuring

0K, | Cancel | Help |

K111 o

TN HTIE TR, W] B Main Menu>Solution>Analysis Type>Analysis Options 3z 5., #
1P 11.2 Fr7 K Static or Steady-State Analysis T4 E4E , 21 P 11.2 i . ££L Newton — Raphson
option] "N F1FFRAE LB A M- M AR VL CHIHTARLE T A TR 38D 76 [Equaton
solver] Tz FRAME S kPR i #%: 75 [ Temperature difference] SCASHE iy A 4655 22 {1,
PEEAT AR S T INE, B B 0 AR S A 45 B3k A0 U P o T SRS P Pl P B 2 1 EG
AN e [273), W RAS 2 4R IR, W2 (4601,

I\ static or Steady-State Analysis

MNonlinear Options

Ll x

[NLGEOM] Large deform effects I~ Off i
[NROPT] Mewton-Raphson option Program chosen -
Adaptive descent ON if necessary -
Linear Optians
[LUMPI] Use lumped mags approx? [~ Mo

Tolerance/Level -

[EQSLY] Eguation salver Program Chosen -

- valid for all except Frontal and Sparse Solvers

Multiplier - 0

- valid only for Precondition CG
[PRECISION] Single Precision - I off

- valid only for Precondition CG
[MSAVE] Memary Save - ™ Off

- valid only for Precondition CG

[PIVCHECK] Pivats Check ¥ on
- valid only for Frontal, Sparse and PCG Salvers

[SSTIFJ[PSTRES]

Stress stiffness or prestress None -

Mate: If HLGEOM,ON then set SSTIF,ON,

[TOFFST] Temperature difference- 0

- between absolute zero and zero of active temp scale

oK Caneel Help

K112 FaAsH Tk

A DB AR SRR A B PR O Bt R AT (A SR

o [HITIWSE

THOEW WM NAEBEL RGN TERECSHMEA E. 56 Main
Menu>Solution>Define Loads>Apply>Thermal>Temperature>On Nodes 3¢ ¥, 757 &5 it i
JE 4 AT

IGUARAE R R BT, FEH TR ITBR T GEH 2 5 TR AN B oo it 5k
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PE AT, WM AR IE, ARAGRAT i, R ok . G 54
ViR R I I AE— 15 A B0 ANSY'S 2B A A TV

i Main Menu>Solution>Define Loads>Apply>Thermal>Heat Flow>0n Nodes ¢ #., 1]
LET i Bt AR

ER: JeREFRETGE T B EimBOAR, NP EARNETLEE %, ERMFREALERR
KEGANETE T B AR, LHEZEE, b, ATHAAA KA RIIAREARET,
XA RS AR,

o KU

I S AAE R TR0 N T SR AR 3R TH, vH S AR S e, e A RT it n 5K
RRIFERERY b, X2, nl DUE I 4L 570 LINK34 25 LS .

i Main Menu>Solution>Define Loads>Apply>Thermal>Convection>0n Nodes 5 ., 7]
PAER D= W NI IS B

P AR AR Sl B AR AR R AN aiE Y FLOTRAN CFD 5843
BIIF, AT DALEAE A N 1 A 2R Tt I A 2 B o Wi N IE I, AR ATLRAETT,
P FE RS FH T SRR Fe B IT . AR S BE S5 R v] LA/ [R]— 4R 1HI, {H ANSY'S X
T B i it o ) T A8 A T U B

.t Main Menu>Solution>Define Loads>Apply>Thermal>Heat Flux>On Nodes 3% 5., HJ
TEY R bt 0 P % B

o EHUK

AR RN E R R B IN T 500 b, T DB 2 S B AR AR R AR B e ) SR B
AR AR

i Main Menu>Solution>Define Loads>Apply>Thermal>Heat Generat>On Nodes ¢ #.,
AT R Bt A AR

3. TALR

ANSY'S R I HTIR Z AR T *rth SO, B & REA S R AN I 2 R8s . S
ARG RAAE NN R WA R KRICIRGRE E  T RURRAER I
TG AR AN R S A T AR Ao

TR, FTLMEH] POSTL BEATJEARRE . FIREAES S22 0t —FF, e thnl e
Bt AR E LRI R AR SR

11.2. 4 FEEII B 24
AT GEAS— AN B ANSYS BT RS i i S A o 42
1. 4k

BV AKBE T AT A — BT, et = R AR, SO — E AN, TP AL T
W2, BN, BN AN, RSN S A WrEE T
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I fey 2k AR AT, A9 20— 334, BUtrh 1L ERE T b, Wik 11.3 Froe

1
S B EEABEI TGN
N=
R K
/ R15 feet
) 1/4” 1" 3/4"
K11.3 A i s i
HEARSHINER 11.2 PR,
*11.2 EFEAXSH
JIRCE =" SR RSAL
4% 30 feet ANEEN: 8.27 BTU/r.ft.OF AU T0°F
BB 2inch Pe4F: 0.028 BTU/hr.ft.°F KIS E: 445 °F
ANENEEEJR . 0.75 inch 48, 117.4 BTU/hr.ft.oF BENRERS: 2.5 BTU/Mft2.oF
WL EREE: 1inch KA B %L : 80 BTU/r.ft2.°F
FRJEBEIL, 0.25 inch
K. 200 feet

2. GUIR IR

(1) Jazh ANSYS, i [Utility Menu] | [File] | [Change Title] &8, & Lo #Ths
@i “Steady-state thermal analysis of submarine”.

(2) {EMAURE DR “/UNITS, BFT”, Jf4% Enter 8, 52 SCHRALH

(3) i Main Menu>Preprocessor>Element Type>Add/Edit/Delete ., & X —4i
JC PLANES5, 41l 11.4 P

I\Element Types x|

Defined Elerment Types:

Add... | Opt\ans.‘.l Delste |
Close | Help |

K114 @ ek




. ANSYS 8.1 #J12Hr

(4) #1117 Main Menu>Preprocessor>Material Props>Material Models S5, 3 1% 11.5
BRI TEAE o

I\ Define Material Mocel Behavior

=i x|

Material Edit Favorite Help

[~ Material Models Defined [~ Material Models Available

;I Favorites -
Structural
8 Thermal

8 Conductivity

€ Orthotropic
@ Specific Heat
@ Density
€ Enthalpy
§ Emissivity
& Convection or Film Coef.

B Lot oo o Fiow B

4 o) | o

K115 5 SUME S

(5) feAa Uz FRAE K o8 [Thermal] | [ Conductivity] | lsotropic), 43t

11.6 Pronfa e, 78 [KXXT SCAHE S AN 1 3 A 3 5 [8.27], #ili [OK]
24

I Conductivity for Material Num

Conductivity (Isotropic) for Material Number 1

T1

Temperatures E

Add Temperature | Delete Temperature |

rogn|

QK |

Cancel | Help |
K116 BoE FHREAL

(6) TEEIWE (4) Fl (5) 4w LB 4T 4efEan S & %0y [0.082] f1 [117.4],
W 11.7 iR

I\ Define Material Model Behavior:

~=lalx|

Material Edit Faworite Help

[~ Material Models Defined

@ Material Model Murnber 1
€ Thermal conduct. (iso)

@ Material Model Murnber 2
[cBTher mal conduct. (iso)

@ Material Model Murnber 3
€ Thermal conduct. (iso)

[~ Material Models Available

d Favorites
Structural
@ Therrmal

@ Conductivity

€ Crthatropic
@ Specific Heat
@ Density
@ Enthalpy
@ Emissivity
@ Conwection or Film Cosf,

o

K| _’ld i B Limmb e i Db
K117 e PR SR E

(7) i Main Menu>Preprocessor>Modeling>Create>Areas>Circle>By Dimensions >
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L, AN 11.8 RIS EHE. 2F [RADL) SCAKEH A [15), 7 [RAD2) CAKE
N [15-(.75/12) ), 7 [THERA1)Y SCAMESH N [-05), 7& [THERA2] SCAKEH 4 A\
[05), & [APPLY] F4H.

I Circular Area by Dimensions x]
[PCIRC] Circular Area by Dimensions
RAD1  OQuter radius |15
RAD2  Optional inner radius |15—(.?5{12)
THETAL Starting angle (degrees) I-D,5
THETA2 Ending angle {degrees) Iu,5

Ck | Apply | Cancel | Help |

PJ11.8 A e 5 T ) 5 AE

(8) #:#E 1 [RADLY CAKE AN [15-(.75/12)) ,7& [RAD2] CAKE 4 A
[15-(1.75/12)), il [APPLY] 24ll; #3457t [RAD1]) SCAHEH 4 A [15-(1.75/12)), 7&
[RAD2]) CAHEFHIA [15-2/12), #Hil; LOK]) 424HHfik. 152K 11.9 Ars AR,

KE11.9 AT

(9) i Main Menu>Preprocessor>Modeling>Operate>Booleans>Glue>Areas 3z .,
TR O TERE, iy [PICK ALLY 44, FAEIrE RIHRGE T —i.

(10> i Main Menu>Preprocessor>Meshing>Size Cntrls>ManualSize>Lines>Picked
Lines S5, S BUBARBON 1 HE, 7EEIEM & P AN ChliaD Rk, #di [OK]
i, {r [No. of element divisions] SCAMEH A [4), i [Apply] #%4l. @il 11.10
Fi7R.
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F\Element Sizes on Picked Lines x|
[LESIZE] Element sizes on picked lines
SIZE  Element edge length
MDY No. of element divisions 4

(MOTY is used only if SIZE is blank or zera)
KYMDIY SIZE,NDIY can be changed ¥ ‘es
SPACE  Spacing ratio
ANGSIZ Division arc (degrees)
{uge ANGSIZ only if nurnber of divisions (NDIV) and
elerment edge length (SIZE) are blank or zera)
Clear attached areas and volumes I~ Mo

OK | Apply | Cancel | Help

KE11.10 € o F

(1) BEAEERIEAL G Pk B as F 4k 12 ChimlTiD MkEId, i [OKY %41, 7€ [No.
of element divisions] CAHEF A [5), i [Apply] #4; FHEREE ZEMim) 1k
1, i [OK]) 4%, 7 [No. of element divisions] SCAHES 4 A [2), # [Apply] %
Ml FRERIUSKIL, fd TOK]Y #44, 7E [No. of element divisions] SCAHEF % A [16],
JE R FOKY 444, 25 R 11.11 Jio.,

K11.11 o R

(12) H.it; Main Menu>Preprocessor>Meshing>Mesh Attributes>Picked Areas 3z f., 3 i
KIEAR IO EAE, 1PN Z, #adi COKY #44, R )55 IMATY R hr s e+ (1),
i LAPPLY) #%4l; BoE P er 4, M [OK] 444, RJ57E IMAT] THil#k
MERESE [2), Hidi CAPPLY] #%Hll; FE#FE)Z, i [OKY #%4l, £ [MAT] Kz3)
FHEPEFE (3], )m i [OK] #24AfN

(13) #.i5 Main Menu>Preprocessor>Meshing>Mesh>Areas>Mapped>3 or 4 sided > 1.,
P EB IR B AEHE, B S HE T [TPICK ALLY #4411, #5452 11.12 Fros g .
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K11.12 MR8 R0

(14) #1155 Main Menu>Solution>Define Loads>Apply>Thermal>Convection>On Lines %
B, SR EB R BONTEE, EEEAENZ I AMEE, R [OK]Y 4241, sl 11.13 fios
PIXIEAE. 76 [Film coefficient] SCAKEF 4N [80), 7E [Bulk temperature] SCAHEF 4 A
(4451, #uli [OK] %4

I\ Apply CONV on lines x|
[SFL] Apply Film Coef on lines IConstant value ,l
If Constant value then:

WALL  Film coefficient a0

|

[SFL] &pply Bulk Temp on lines IConstant value 'l

If Constant value then:

WAL2T Bulk termperature |44,5|

If Constant value then:

Cptional COMY values at end 1 of line
(leave blank for uniform CORY )

WALl Film coefficient I

YaL2l  Bulk termperature

K | Cancel | Help |

K11.13  Jtihnfarak

(15) HEE E—DHAE, EBMENEE, i [OK]Y #&4l, #4575 [Film coefficient]
SCAHEF A [2.5), £ [Bulk temperature] SCAMEH 4N [70), i [OK] #4ll. 45%
& 11.14 Fios.
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BI11.14 N T fur 3% A 7Y

(16) W R BRI I A BT B A] . B Main Menu>Solution>Solve>Current LS
SEHR, EREE T R HE B T [OK]) 24T IRTHA . g5 R )a et 11.15 s
PERAHEHE, Fdd; [CLOSE] 4 < HIEN ] .

@ Solution is done!

F11.15 &5 R IR

(17) . Main Menu>General Postproc>Plot Results>Contour Plot>Nodal Solu 3z ., 1%
PR LS AR, il [OK] %4, K433 & 11.16 (1 B o0 A Kl o

: ANSYS
NODAL SOLUTION

aTEP=1 AUG 8 2004
SUB =1 16:41:30
TIME=1

TEMP (AVE)
RETE=0

SMN =44.593
3K =66.386

44,533
66,986

K11.16 il EAFEEE
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3. ARF R

FH A m] LU BLE i 2 U 56 A 7] 4 A -

/filename, Steadyl

/title, Steady-state thermal analysis of submarine
/units, BFET

Ro=15 VAME (£E)

Rss=15-(0.75/12) IAEFANZ NS £1)
Rins=15-(1.75/12) VAT AEIR AT (£E)
Ral=15-(2/12) VERENAE (£t)

Tair=70 VR K E N L

Tsea=44.5 KR

Kss=8.27 I ANFEWIF AL (BTU/hr. ££.0F)
Kins=0.028 VIS A AER) SRS (BTU/hr. ft.oF)
Kal=117.4 VR SRS (BTU/hr . fE. OF)
Hair=2.5 | S B RS (BTU/hr . ££2 . OF)
Hsea=80 VK AT R4 (BTU/hr . ££2. OF)
/prep7

et,1,plane55 VE S Y\ R G

mp, kxx,1,Kss VR SENEBAN ) S IR AL

mp, kxx,2,Kins Ve B IR AT Y S R BL

mp, kxx, 3,Kal VREE RN SRS
pcirc,Ro,Rss,-0.5,0.5 REUFEIIRE Xt
pcirc,Rss,Rins,-0.5,0.5

pcirc,Rins,Ral,-0.5,0.5

aglue,all

numcmp, area

lesize,1,,,16 VR K43 X A 2
lesize,4,,,4

lesize,14,,,5

lesize,16,,,2

eshape, 2 VTR TE A IS X A )

mat, 1

amesh, 1

mat, 2

amesh, 2

mat, 3

amesh, 3

/SOLU

SFL,11,CONV,HAIR, ,TAIR !Hilnas <3l it

SFL,1,CONV, HSEA, , TSEA it A AR IR

SOLVE

/POST1

PLNSOL ViR B A

finish



2. ANSYS 8.1 # )220 07

11.3 BRSO

11.3. 1 WAL BT E X

WEAS AT T — A RGBS R ARG RS I A e S TR A
WSO IR LY, IR AR AT AT . ) 3 #r 6
F A BT () FE AT BB SRS . 32 1 DX )2 I A A3 BT o 1R 28 i 2 B )
A ) e A T ZRAKBEI (BRI 2, 1 5T 200K fmr 8~ I ) i 2 20 R Ar 220 o fardde~
N fa) e rh B B — AN U — M BOP . i 1117 s
Hfas
' @ Wik

(KBC,1)
"Sﬂ@.

®

B i)
B11.17 wEbraER
KT, W2 ST S TR, RIS DA 20035 B8 a7 25 D i A8 B K o

11.3.2 WS K o0 Ko

W 2B A R A R B e SRSV ATAR IR . T RN SOCHVEAN B, T S
B ANSYS f 5 B Sk .

11.3.3 ANSYS ST ir) 1 20 3§
ANSYS AT BB DB
o MK
o Ak
o WMEHR
1. &4

X EEUREATAEEAS (PREPT) FHHT, A4 A TeR AR T T, 58 S5
. SOMEM: BES BORAI A J LTRSS K1) 23 A 45

2. ImBF R

X0 FEURAERAIHE (SOLU) T, AHhe CaFrdsas. e Hrikin. i
WESHILAAAT W far 2 S B0 46

SE TR, W] #id Main Menu>Solution>Analysis Type>New Analysis S5, 3 H 41
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MNew Analysis x|
[AMTYPE] Type of analysis
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" Substructuring
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15 Btu/in® 0 128.1 163.8 174.2

2. GUIRAEF
(1) Ji3h ANSYS, i [Utility Menu] | [File] | [Change Title] 25, & L #hs
@i “Casting Solidification”.
(2) .1 Main Menu>Preprocessor>Element Type>Add/Edit/Delete 3¢5, & X 4
JC PLANES5. 4[] 11.22 fli 7.

I\\Element Types x|

Defined Elerment Types:

Add... | Opt\ans.‘.l Delste |
Close | Help |
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(3) H.ii Main Menu>Preprocessor>Material Props>Material Models 3z 5., A7l 513
HEF K W [ Thermal] | [Conductivity] | [lsotropic), & XHMHEH S AT (KXX) K
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I\ specific Heat for Material Numk

Specific Heat for Material Number 1

T1
Temperatures E
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Add Temperature | Delete Termperature |

oK | Cancel |

Graph |

Help |
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(5) ¥ T [Thermal] | [Density), s H WKl 11.24 FrosfafiitE. /& [DENS]
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I\Density for Material Number

Density for Material Number 1
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Help |

oK | Cancel |
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(6) X i Main Menu>Preprocessor>Material Props>Material Models 3% ., #.:5[ File ]
|ENew Model I 325, & X 2 SHh kL. SR8 J5 104 AR HE 4K O id: [ Thermal 1| [ Enthalpy 1,
# 1 [Enthalpy for Material Number 2], $$Wlﬁz%ﬂ, AT . 4% 11.25
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I\Enthalpy for Material Number 2

x|
Enthalpy for Material Mumber 2
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Termperatures |0 2643 2750 2875
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Add Temperature | Delete Temperaiurel Graph
K | Cancel | Help |
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[Thermal] | [Conductivity] | [lsotropic] =%, #fith [ Conductivity for Material Number 2]
XPIEHE. 12K 11.26 BT E S, i [OK] %4,

MY Conductivity for Material Number 2 x|

Conductivity (Isotropic) for Material Number 2
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I\Define Material Model Behavior =]
Material Edit Favorite Help
~ Material Models Defined ———————— [~ Material Models Available
@ Material Model Number 1 Ll Favorites ;l
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# Specific Heat 8 Thermal

Conductivity
£ Specific Heat

@ Thermal conduct. {iso) @ Enthalpy
@ Emissivity
€ Convection or Film Coef,
@ Heat Generation Rate
CcFD
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(10) H.i5 Main Menu>Preprocessor>Modeling>Create>Areas>Arbitrary>Through KPs %
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(11> #.i5 Main Menu>Preprocessor>Modeling>Create>Areas>Rectangle>By Dimensions
S, Bt 11.30 BRI IEHE. 7E [X-coordinates] SCASHEF A [4) F1 [22), 7F
[ Y-coordinates] SCAHEH A [4) A1 [8), X5 [OK]Y #44f.

I\ Create Rectangle by Dimensions x|
[RECTMG] Create Rectangle by Dimensions
¥1,%2 ¥-coordinates |4 Igg
Y1,Y2 Y-coordinates |4 Ia
(04 | Apply | Cancel | Help |

K{11.30 & XARTEIN

(12) #1155 Main Menu>Preprocessor>Modeling>Operate>Booleans>Overlap>Areas > .,

S BT BN IEAE, B eHEHE ) [PICK ALLY #2241, #93)41& 11.31 Frs it =M.
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FMONTEAE, EFEf 3, il [OKY 424, BPZMMERZ R, wil& 11.32 Pros.
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(14) Wi TR FpSavEmeli, frraom,
(15) i Main Menu>Preprocessor>Meshing>Size Cntrls>ManualSize>Global>Size %
¥, 5 [Global Element Sizes] %[i%HE, 7E [Element edge length] SCAHEF A [1]), 4R

JrHiih [OKY %4
(16> i Main Menu>Preprocessor>Meshing>Mesh>Areas>Free > 5., 5 ETEHRHL

XHHE, SRJEIEFROEE (AB), il [OKY #2#l, Sl Bkl o il 11.33 Pros.
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11.33  XPBLHEAT RS R 70

(17) .15 Main Menu>Preprocessor>Meshing>Mesh Attributes>Default Attribs =% ., 3
i [ Meshing Attributes] %}iGHE, 7& [Material number] FHaIRHEFESE [2), K5 %
[OK] #%4.

(18) *f.i; Main Menu>Preprocessor>Meshing>Mesh>Areas>Free > ., 5 Hi & TE45 HL
XPUEHE, RN (A4), i [OK]Y 24l SRR RRsLl 7. 45 R K 11.34 Fios.
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K11.34 Rk o 25 2R

(19) ¥.:i Main Menu>Solution>Analysis Type>New Analysis 3 ¥, 5 1 [ New Analysis ]
XPEHE, EFE [Transient] FRikfedl, i [OKY 40N . BE Bt an i 11.35 Fros )
TEHE, PRFFERARIAT,
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I Transient Analysis x|
[TRNOPT] Solution rmethod

& Rl

" Reduced

" Mode Superpos'n

[LUMPR] Use lumped mass approx? I~ No

oK | Cancel | Help

K{11.35 WAL

(20) s [Utility Menu]) | [Select] | [Entities] SZ#, i SEARIE ST UGHE, 1HEFF
[Element]. [By Attributes]. [Material num], 7E3CAHEFHA [2), Wik 11.36 fiw, &
J5 i APPY i, 323534 [Nodes). [Attached to)s [Elements), #.ifi [OK] #l.

IEIements vl
IByr Attributes -

* Material num
" Elem type num
" Real set num
" Elem CS num
" Section ID num
" Layer num

Min,Max.Inc

|

& From Full
" Reselect
" Also Select
" Unselect

Sele All Invert
Sele None| Sele Belo

0K Apply |
Plot Replot'
Cancel Help |

K11.36  SEARIEFNS THAE

(21> i Main Menu>Solution>Define Loads>Apply>Initial Condit'n>Define 3z .,
HE BN TEHE, Fdy [PICK ALLY 441, 5t W&l 11.37 Pror i ilE, 71 [DOF to be
specified] FHz5FRMEFi%ERE [TEMPY, 7€ [intial value of DOF) SCAHEH 4 A\ [2875],
ARG [OK]Y %4
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I\ Define Initial Conditions x|
[1C] Define Initial Conditions on Modes
Lab  DOF to be specified TEMP vl
VALUE Initial value of DOF [z875

Ok | Apnly | Cancel | Help |

F11.37 & XA

(22) #if; [Utility Menu]d | [Select] | [Entities] 28, 5 SEAARGE PN IRHE, KEFE
[Nodes], #fi_tnvert [yp

(23) kit Main Menu>Solution>Define Loads>Apply>Initial Condit'n>Define 3 .,
i BB SR IO IEHE, ik [PICK ALLY %41, 7¢ [Define Initial Conditions] XJi&AHEH 1%
BEWIIGIEZ R [80), i [OK] #iil.

(24) #d; [Utility Menu] | [Select] | [Everything] 3¢5, SE3EpTA 924k, K5 i
[Utility Menu] | [Plot] | [Lines) 3¢5, WortiRizk, 4nfl 11.38 s,
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! " L15
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. Liz__ -,
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K11.38 iz

(25) #.:5 Main Menu>Solution>Define Loads>Apply>Thermal>Convection>On Lines >
B, 3 B TSR BOGHE, KEFRRP R L L1, L3 Al L4, il [OK Y444 . 7E [File coefficent]
SCAHEFHIA [80), 7E [Bulk temperature] SCAHEF 4N [80), #R)5 i [OK] F#4l.

(26) H.if; Main Menu>Solution>Load Step Opts>Time/Frequenc>Time - Time Step ¢ .,
#itH [ Time and Time Step Options) XJi&#HE, Wik 11.39 7. £ [Time at end of load step]
AKEF A [3), 7E [Time step size] SCAHEH 4 A [0.01), 3£+ [Stepped] Hooi 4,
1% 4% [ Automatic time step size ] 4 LON], 7& [ Minimum time step size ] SCAHE 135 A [0.001],
7& [ Maximum time step size] SCAHEH 4\ [0.25). X5 # [OK] 444
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I\ Time and Time Step Options

Time and Time Step Options

[TIME] Time at end of load step El
[DELTIM] Time step size 0.01

[KBC]  Stepped or ramped b.c

s be

 Ramped
 Stepped

[AUTOTS] Autormatic time stepping

 OFF
© Prag Chosen

[DELTIM] Minimurn time step size 0.001
Maimurm time step size 0.25

Use previous step size? 7 ves

[TSRES] Time step reset based on specific time points
Time points from ;
' Mo reset
€ Existing array
 New array
Mote: TSRES command is valid for thermal elements, thermal-eleciric
elements, thermal surface effect elements and FLUID116,
or any cambination thereof,

oK cancel Help

Kl11.39 B A 2D 1B T
(27> . Main Menu>Preprocessor>Loads>Load Step Opts>Output Ctrls>DB/Results File

SR, SN 11.40 BRI HE . 4% [Every substep) BocHedt, SR Hdi [OK] #%
1,

F Controls for Database and Results File i x|
[OUTRES] Controls for Database and Results File Wiriting

Iter Itern to be controlled all iterms -

FREQ File write fregquency

" Reset
" MNaone
At time points
1 Last substep

kv =3
" Every hith substp

Walue of M

(Use negative N for equally spaced data)

Crname Component narme - All entities -

- for which above setting is to be applied

oK | Apply | Cancel | Help |

KI11.40 &5 kI
(28) il Main Menu>Solution>Solve>Current LS 3¢5, HE47 K%
(29) KfR5ER G, ¥ii Main Menu>Timehist Postproc 38, #iHi [Time History
Variables S+ EHE, ¥k e ek s S 204 o g o A, e, ik B
Hl, WonAREBER ARG 2k, &l 11.41 Pros.
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SR REESH ORGSR H bR iR £

FERCEIE a2 *GET, HXTMWR GUI R4 [Utility Menu]d | [Parameters] |

[Get Scalar Data). Hatiiz=cf, Keofth &l 12.3 Pros IR TAE . B FEAR N 1 Hodh 45 21,

Fifi LOKY %41 RIT]

I\ Get Scalar Data x|
[*GET] Get Scalar Data
Type of data to be retrieved Current settings | |Global measures -
Graphics data
rModel data Elerment results
Modal results
Cesign opt data Elem table data x
Topo opt data
Parameters - | [Modal results
QK Cancel Help

K123 MG RSH
X A ), R R e H AR . RO S SRR te s (e %

FEBIADD, AN BB 2 TN S . DI AT Pk B S AU H bR s . R3S
AR RN RN RS o 58 SOX S i 2 W T

/POST1

SET, 1

NSORT, U, Y,,1

*GET, DMAX, SORT, , MAX

VERERTHE S AUE H ETABLE /31
ETABLE, VOLU, VOLU
ETABLE, SMAX T,NMISC,1
ETABLE, SMAX J,NMISC, 3

SSUM

*GET, VOLUME, SSUM, , ITEM, VOLU
ESORT, ETAB, SMAX I,,1

*GET, SMAXI, SORT, , MAX
ESORT, ETAB, SMAX J,, 1

*GET, SMAXJ, SORT, , MAX
SMAX=SMAXI>SMAXJ

FINISH

VDL Uy SRR 45 S e
| 33 DMAX=F KT

| VOLU=5:™ ¥ G IR FR
I SMAX T=TFANHIG T 45 AL ) IR K8
| SMAX J=TFANHIT J 45 AL ) IR oK A8

DR TR TR A R AR N

! Z3 VOLUME= & {4 ]

HZRERIG SMAX T IZxHE KR
| B8 SMAXT=SMAX T ({5 KM
HEIE BTG SMAX T IR K /NHER
1 240 SMAXJ=SMAX _J ¥ KAH

| R SMAR=1 KN I

BN, Efr AR B S E e s, i [Utility Menu | [Parameters ] | [ Scalar Parameters ]
Ser, Al o SCRERII 250, wilE 12.4 Fios.



A R

Scalar Parameters

Itemns

AREA =6
B =2
DMAs =-2
H =3
ZZ2 =45
SMax = 60000

YOLUME =720

Selection

Accept | Delete | Cloze | Help |

K124 $REEINSEE
3. A RSATIAM

BRIk, HHTSCHRISEAR N R CEE RN T o w0 RS R G G R R g R 1) At A 3 S
i, IR b AF R NG PRI AT i e A T A 0GP AR AL HA B
N AR BT S A

T LGWRITE fip 48t [Utility Menu] | [File] | [Write DB Log File] S5, 1] )\
B 2 N S AT SO o B S B T, S W] 12.5 B A I AE . 750 Write Database Log
to] SCAMEF A HT M4 [beam.igw], 485 Hiaki LOKY #Z4 I fE TAE H 3 FAER A A
beam.lgw 1134 314

Write Database Log

‘white Databasze Log to Directories:

Ibeam.\gw eh hanspswaorkstemp

Cancel
3 &= = Ll |
[£= research
[£= Prestressing Steel &I

[ ansyswork
= temp
_I LI
=
List Files of Type: Dirives:
Al I He vl Metwork.
Wiite non-essential cmds as comments LI

K125 Ao b S

F Pt m) LIS S 24 Jobname.LOG (&7 i AU 3CA) RAE B # 3. Jobname.LOG
SCHEES T P AE GUI BRI A AE, T AR SO VR 2 AL B A, &
MCTAELR A%, T HL, W SRR AE LA R RE TR g ), St 2k LAY LOG SUHEA1E—
A e — AN T AT SO BRI, AR U T LGWRITE i 4 A2 o i S A

12.2.2 @RS
LM S BOE AR T IR G iR ot HA B e A SO IR R B . W R2 HARE
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JA AT SCRE G, TR EDEHNE N ANSYS, SR 5 i Sg i [ Utility Menud | [File] | [Read Input
from] S5, BRSO AT SOPE, PR T R R . i SR PR A BT A
FAERA S HT SO, TTANE Y ANSYS BAESEAN B AL R

12.2.3  $5EHT

PL R D BB /E ANSYS UMb IEER COPT) AT . 15 REE AL AL B AR I,
ANSYS Bl et (A S8 A e wrt e o 1o (e H 70N, H R @b ids e o3 i S
4 o XA T AE AR A IR ER ST Jobname. LOOP . 430 SCE 44 T 18, PRI D6 4N

X TR A I 1 $8 08 20 A ST 4545 4 - i Main Menu>Design Opt>Analysis
File>Assign S5, #itH 4] 12.6 FrosfxiEHE. 76 [Assign Analysis file ] SCASHE i A N1
AT S04 [oeam.dgw], i [OKY F4HED AT o 4n SR oA SCEANTE AR H s,
A L L Brewsen F B VB PR AT SO T I B A

I\ Assign Analysis File %]
[OPAMNL] Assign Analysis file Iheamng Browse... |
Ok | Cancel | Help |

K12.6 50 M

12.2.4 FHHMEHALE

SR A AR, R E SO vk A R, PSSR IR R, AN S
ot Hbreid. DL ESER], RFAAEE 60 MR E AT 100 M IREL R, HIHGE
A HbreREL

T AR s AR AR i) B SO KRR /M. H bR IR R 2L e Vel . R —A
BRI AN, KANAZEEAT ULHH P, BT DOk R PR

XTI A B, A AR AR R LT

(1) % Main Menu>Design Opt>Design Variables %, #fi i 11& 12.7 fr7< (%) [ Design
Variables] X[ififE. w]LLFH H R %A & Xt & &

M Desig riables
Currenti ed D

Add... Edit... Delete
Close Help

K127 B2 i AE



A R

(2) #.if; [ Design Variables] i HE FF fry_ 28k gzl ik 411 12.8 745 [ Define a
Design Variable 1 %§ 1 #E . 7£ [ Parameter name ] 1| ZRAHE ik 401 % BE LB ), 4R J5 7E L Minmum
value] SCAKEH AN 55 R [0.5), 76 [Maximum value] SCASHE Fhégr A\ 56 & B [16.5],
i [APPLYY %4l

x|

[OPv&R] Define a Design Yarisble
NAME  Parameter name

MM Minimum value

M&X  Maximum valie

TOLER  Corvergence tolerance

Ok | Apply | Cancel | Help |

K128 & XA HB
(3) BEAALIFRER 7155, 75005 — A R LH Y, 5t SUBRTT 261 LH 6 F B4 [0.51,
W U8Y. SoReR, TR Bl XA R4 B 120 . e [l
(B, M DPER e o) i B A

I Design Variables x|

Currently Defined Design Variables:

Parameter Minimurm Taimurm Tolerance Value

H 0.50000 £.0000 7.50000E-02 3.0000

Add.. Edit... Delete

Close Help
K12.9 s SN B AR

B MIRTREEMRAK, IARBRFEAY—IMAEERDT.
(4) i Main Menu>Design Opt>State Variables 5, #4114 12.10 fiznf [ State
VariablesY X 1fHHE. 7] LAE H Y HidAa 5 HRE R .

I\ state Variables x|
Currently Defined State Yariables:

Parameter MinimLm Maximum Tolerance Yalue

add... Edit... Delete

Close Help |
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K12.10 RS X UEAE

(5) il [State Variables XJifHErf 28 s, sty 12.11 F7A0 [ Define a
State Variable X} 15 HE . 7t [ Parameter name 51| 3 HE i Bk 111 %5 £ [ DMAX ), 48 J5 7E [ Lower
limit] SCAHE S AT PR [-0.1), 75 [Upper limit] SCAHES 4 A FE [0), #d: [APPLY]

FH

I\Define a State Variable x|
[OPYAR] Define a State Variable
MNAME  Parameter name

MIN  Lawer limit (blnk=none)
Max  Ugper limit (bink=none}

TOLER  Feasibility tolerance

Ok | Apply | Cancel | Help |

K12.11 2 RS EDMAX

E%:  [Lower limit] #= [Upper limit] XAEE =& 7&K A FrERR E/HR, @ R~2 044,

(6) HAEILFFER 715, S —ANRAEZE [SMAX], & X ISMAXT TR I0],
R [20000). SEA)E, AT LAE 2w SCIRASAS & 11 45 R an &l 12.12 Fir.

I\ state Variables
Currently Defined State Varishles:

Talerance Value

Parameter Minimum Maximum
1.00000E-03 -2.0000

DrA X -0.10000 0.0000

Add... Edit... | Delete |

Close | Help |

Kl12.12 & 58PS AT

(7) i Main Menu>Design Opt>Objective 35, #fitian& 12.13 Frsf [Define
Objective Function] #}ifHE. 7& [Parameter name)] #EHErh#% [VOLUME), #R)5 5

COKY #2l, 58 H b s it E 3o



A R

[\ Define Objective Function E %]
[OPwaR] Define Chjective Function

MAME  Parameter name

TOLER  Convergence tolerance

QK | Cancel | Help |

K12.13 & X EAREREL

12.2.5 EFMATHMITIL

ANSYS R fit 7 — 28t T HANT .

PEACTT IR B R CHARBRED TEfshil gt NR IS /AMEMEGA I k. AW
BT I B 57k (Sub-Problem) F1—FJ7v% (First-Order). Bk 4h, FH 0l
DASEHEAM B I P 2R ANSY'S A G R4k 7 i o AL — b ik 2 1, 6205k
B XCHBR R

Pt TH B R Bk S M AR o A SR MEA— e 2 I R 2 H b,
P H A5 eR B A X S Ak T BRI T DAARSR . (R0, Znsne it 2. MLt
T HA: $s177% (Single Run). Bifif/l48 2232 (Random Designs). e 1-PF4ly%: (Factorial) .
P KR (Gradient) FURALEREEE (DV Sweeps) 7N

XKLL T R AR el 4

TR AR T, R TR R VR AR

(1) *i Main Menu>Design Opt>Method/Tool =25, a1 12.14 i~k [ Specify
Optimization Method] XJifHE. 4% [Sub-Problem] (ZEWi 7, R %di [OK]Y #44H.

M specify Optimization Method E %]
[OPTYPE] Specify Optimization Method,/Tool
MHAME  Select Method/Tool
 Single Run *
" Random Desigrs
" Factorial
 Gradient
" DY Swesps
& Sub-Problam
" First-Order
" User Optimizer

K | Cancel | Help |

Kl12.14 ZEHOLE TRATE

(2) #F it 12.15 Az [Controls for Sub-problem Optimization] XJiGHE. £
[ Maximum iterations ] SCASHE o] 4y N e KIEARIREL . A9 A 3 R BRIA R T
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I Controls for Sub-problem Optimization x|
[OPSUBP] Controls for Sub-problem Optimization

MITR Maximurm iterations

NINFS  Max infeasible sets

—
—

[OPEQN]  Curve-fitting controls
KFOB]  For Chjective

KFSY  For state variables
KMIGHT  Wueighting Scheme

KOPPR  Print frequency

INOPT  Reform frequency

Ok |

Cancel |

Quadric + X-Term -

Quadh atic -

Compound Weights j
0

l”—
Help

K12.15 FHITEREHI S

12.2.6  FREMAIEIAEEH] T 2

FERPLAG 7320 T B A A LR R I 24, RS R A A T B0 30 A AN T
PRI TEAE . G, TR AR I, Mk BRI /7% (Sub-Problem) I,
W P&l 12.15 Fros 4RI iEHE, ] il OB AR EBEE SR

F P 3w LA LA 06 28 R v, BLHS 2 A SCARAE AR 6 rh An T s B . il Main
Menu>Design Opt>Controls > i, Ki3#t H 4 & 12.16 B~ i) [ Specify run-time controls ] %%

HE.

M\ Specify run-time controls
[OPDATA] Specify file to write optimization data
FHAME  File name

(default is civill.opt)

%]
I Browss...

[OPLOOP] Specify controls for reading analysis file

READ  Read from
Dy AR Parameters used as Dvs

PARMS  Parameters to be saved

First line -
To be ignored -

[OFPRNT] Activate summary printout during looping
KEY Printout option

Suppress Details - I

[OPKEEP] Sawe database + result
- for best design to civill.bdb + .brst

OK

Cancel

Do not save hd

Help

1216 (RSFATHE )

Hrp:

o  [File name] SCAHERT LLHIR BE L £ s SO 44 FK, BRIACK Jobname.OPT.

o  [Read form] 78R HE A RGE RSB SRR I IO X, W RAMEE—AT
B (Firstling) , AT LA ER—NPREPT BN B ITUAEREL (First /PREP7)

e [ Parameters used as DVs] FHu%lRAE R LA e AL B S 2% (To be
ignored) , A LABE A EAEEH T AL EE (To be prosecessed) .

[ Parameters to be saved] NI HEH] i+ HAFEE {45 (Scale only) it



A R

FAB U A I 414 B (Scale & Array) o

VLA BT AR ERBAR TR RAE—RF LT TRE, RIERMAT S AL IIZL,
AR FBARA L.

12.2.7 HHATHAL T
FrA 1 Bk I o2 i LUS el AT ARAL 04 T o ZESHATAAL 0 M iy, SR8 29
M B AMEARIE A SO (Jobname. LOOP) o iXAMIEFR ST FH & 3B WK, FHAE D #T

PSR o AESAAEDG AL N SR OUI £k e, TR sl i e i PR AR SR AT Tl e AN
WS, AR R B B i KA G BRI B H B2 T .

W o RAAIE D TR 6P (Ze MR SH P, FRMRBTKS, ST R ERMEFRF) &
BrAE, HALKE BHHRATT —AMER, wRREREGFXT, BFREFT—ANLEE &0 P R%ELZ
YERIEIR., I RRAMLEF XT, B ashss:.

T A AR 1 R0 FAth S 3T B OB AR S AT AR A B0 SC A (Jobname. OPT) . %
A LA 130 4LIXFEMFA]. iR &3l T 130 NP, A Edis “Aeg” 1)y
FKG RIS o

XA T, R ERHNEDUS, i Main Menu>Design Opt>Run 32, #fi
o 12,17 Pros i iiE. i COKY #4l, BIr IR 74

mBegin Execution of Run
[CPEXE] Begin Execution of Run

Analysis file ..., bearn, Igw

Method Type o, SUB-PROBLEM APP3
Maximum iterations ....... 30.00

Save data to file ... civill.opt

** Press OK to start execution **

s p— | Help |

K12.17  JFURIEAE S X iTHE
LRGN TE ST, KB 12.18 Fros 0 IR HE o T — 2ok I 45 2R 15 K

T\ Execution summary x|

RUN COMPLETED
Reason for run termination...., CONYERGED
Mo, of iterations completed ... 11.00

Best design set number ... 12.00
Mo, of errorsfwarnings ... 11.00
See file beam.err for messages.
CPU run fime ..o 5,808 seconds
oK | Cancel | Help

K12.18 LAk 4ls mxHEAE
DU 2 B A A 1 -, AR R [ iy & A T v
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/OPT VEE N AL B

OPANL, beam, 1gw VO 4L (AL B 5 AT D)
| I AR

OPVAR, B, DV, .5,16.5 'B Al B AR
OPVAR, H, DV, .5, 8

OPVAR, DMAX, SV,-0.1,0 | DMAX Fll SMAX IR AAR &
OPVAR, SMAX, SV, 0, 20000

OPVAR, VOLUME, OBJ | VOLUME A H #5 R %L

VHR B A B R4 )

OPTYPE, SUBP VR Tk

OPSUBP, 30 L RIEAR IR

OPEXE BIR/ FHRERITED

12.2.8 THEMALL

PAAEIR LR LU S, P sinl LA R WP 4 T o H P vl ABIER o de e P41 s i
PGS EUE, v LAEE Bon il S 506 1751 5 AR A 46

NICA ER R AR A B, A A S R ) R R

(1) #id; Main Menu>Design Opt>Design Sets>List 28, #fi i w1/&] 12.19 Froxatig
HEo FEUEXTURHE, F P o] UL+ Bon i 741 (BEST Set). f)a)v4 (LAST Set). Jr
HF5) (ALL Sets) %,

ML ist Design Sets x|

[OPLIST] List Design Sets
List option

 BEST Set
" LAST Set
& ALL Sets
£ By range

LKEY  Show parameters

Ok | Cancel | Help |

K12.19 53R BRI TP HIXHGHE

(2) #%F¢ [ALL Sets) #octedl, i [OK]Y 44, nI5RE R IrE R 12 A3t
A1), ikl 12.20 s



JNOPLIST Command x|
Eile
5
LIST OPTIMIZATION SETS FROM SET 1 TO SET 12 AND SHOU
ONLY OPTIMIZATION PARAMETERS. (A "= SYMBOL IS USED TO
INDICATE THE BEST LISTED SET)
SET 1 SET 2 SET 3 SET 4
CINFEASIBLE> (INFEASIBLE> (FEASIBLE>  (FEASIBLE)
MY CSU> > —2.0808 >-8.12670 -9.87271E-01 —8.87673E-01
SMA%  (SU> > 6B8G0. 29781 19681 4581 .5
B s 2.0000 14.855 6.7879 9.1618
H s 3.0000 3.9289 5.6928 5.1344
VOLUME <OBJ>  720.08 6626.4 4582.4 5687.4
SET 5 SET & SET 7 SET 8 &=
CINFEASIBLE> (INFEASIBLE> (FEASIBLE>  (FEASIBLE)
DHAX  (SU>  >-B.13923 >-8.14826 -8.99062E-01 —B.91261E-01
sMax (80> 97037 109155 57359 58426
B s 2.2912 2.8285 5.6168 a.5101
" o> 6.9697 7.2406 5.7902 6.4028
VOLUME <OBJ>  1916.3 1762.5 29822 3464.8 |

k1220 BonFTE RS

(3) Hi; Main Menu>Design Opt>Design Sets>Graphs/Tables 325, # i an& 12.21 fr
AN IEHE. 7E [X-variable parameter] ZIZRHEF nJEFE X HB/RIISE, & [Y-variable
params] FIFRMEF SR Y RS HL.

Graph (or List) Y-“ariable Parameters vs, X-\ariable Parameters
[¥VAROPT] X-variable parameter

AREA
B
DA
m

172
SMA
SMAXT
IS4

Set number

[PLYARCPT/PRYARCPT] Y-Wariable Parameters to be Graphed/Listed
NVAR Y-variable params (< 11)

(Design sets will be sorted by X-variable parameter)

Graph or List Tahle?

oK | Apply | Cancel | Help

K1221 KR ERSESTEHE

(4) 7 [X-variable parameter] #I|AHEHik+e [Set number), Foxiit)vsls, 1k
[ Y-variable params] % HEXE £ H Ak % [VOLUME], #RJ5 ¥ [OK]) %4l 321K
12.22 pinifthge, Won T HAsR B s 781 5 2k E .
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1
OFTIMIZATION ANSYS

AUz 2 Z004

VOLIME 21:09:26

VOLUME

AN
./

/
/
Value ’
|
!
/

1 2.z 5.4 7.6 9.5 1z
2.1 4.2 6.5 &7 lo.9

Set Number

K12.22  H brer K £k

B S TFETK, RIFAHELEA —EHAGE AL RN F %, wRAIEHTAHE ANSYS ¢ 8)
A%, ERTFERFENE.

b T AEENAESE, P algeds s H POSTL 8% POST26 Xf 73 At 45 AL AT G AbPE . Sk
O, &la— NP o g RAAELE A Jobname . RST (E1.RTH &5, Lo #r28mx)
o WERAETEIAMZITHIE: OPKEEP % ON, dfE i vh 4 B0 o f A7 A 7 2 g e Fl 2
R, LR £3CF Jobname.BRST (.BRTH %5) i, “HeE8dE " 78 304t
Jobname.BDB .

12.3 EXRMRUFZFIR

ARV AR 7 R SRR ), DU AU b AT, X ANSYS
PIAEAC T EFN T AR B A4, 1 EEAFE: §DIa 1792 (Single Run). FifilL3% % 77: (Random
Designs). e 1F{livk (Factorial). & KA ZRiE (Gradient). mALERELTE (DV Sweeps).
ZE¥r 777 (Sub-Problem) F1—Fr /732 (First-Order). B 241551545 5% ANSYS HI#50)
R
12.3.1 HPEiTiE

BPABAT A S — A ISR — A FEA il ' AHATIRIREAY, mlLLild — &
G ERIRAEIRN BRI AR HT B AN R 1) e AR f ko H br RS BB S AR OGRS
12.3.2 BB RIEL

BENLIR RV TT ZEAT 2 A, RGBT AR BN AR . F P ol UER 58 S KR



R A e

OCBON RS PR H o A T H BRI TR vk =200, JF 24 LUG Lt 7 Hrde 4t
e

BEHLAS ZRIEHATAE R T 5 e A BE . el T DU R 58 ie— 2/ N %o
Ay A — RSV BEHUY R, SR)m e A 4 ROR A T 22 st o 2 e 2 5 A PR

12.3.3  FETFIFANTE

P PPE NG TR, AR R A v A AR PR AL A BTk e 81 o XAl
BRE W ALR BRI, 582 B AR o dr. 2 H b ot
S F b e BONUIR R A R 1) 5 R AT ELSE M

X HEAPEAY, REFPRET 2" AR, n i AR RN 12 B VPR AT 272 X
s, KISt

12.3.4 Z5KARE

ER K REU—ASHBRIPHNE R, A LRAERIA B Pl eicifpn—F
WAERER S5 $ Vvt A AR ALY Y N EATSCAR o 56T H AR R BOHDIR A AE 8 f) RE AR AR AL
PEAS AT LA T H S

AT HA AR n*NSPS AN BT P41, n Bt & 14, NSPS RNl T vPAG 5
% H (it OPSWEEP fir 4552 ). X TR R, A8 [lH&l 7204 NSPS-1 M H%%E
A, BT NSPS IRAEH . ) L B AR AR RER AR FA T LD, JLAb I et AR & fr
RS HEAR . ot e a2 2 % {5 1] OPSWEEP i 4[] Dset 4177 (GUI: Main
Menu>Design Opt>Method/Tool ),

12.3.5 HMebRELE

XA RE RS2 Bt A, e OUBE BE K vF 55 H B bR BN DIR 288 728 B 6) B v A8 1 ()
B o A FH AR T AT LA e Jay 3 ) e o H RO o

F P AT DAFH P 87 v e A g [ A (R BB . AR FR R H b R B R A 7R B 5
BREft. BEABFRF R RE —AN/PNE (1%) 28, HSEHE%5 R Main Menu>Design
Opt>Design Sets>Tool Results>Print,
EE: 1%8) BALRARS TR R 20 RMTEE (& OPVAR 44 F MAX-MIN #8517 ) , 24T
T L ATyt R S 4L

12.3.6  E/rjik

T VAR b Ze e T 2 IR DA 3R R RS 2 DR A B i AN 2 ) O 2 B AE 2B A
R RS HAR R BACIRS A R I8 i, AR AL 1) e E 43R
PR ] e

1. @7 *

ATy R 2l R H AR RO e T 2SR 2 [ [5G R e X2l i AT LA
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e VA Y DU 4 B AR SR A5 4 SO 2 I N T S o %R e GO
ORI, SRR ARARFR A BT S £, AR B SO 5 — U . S6B b RIEIE
oKt MECT IR H AR 5

IRASAE UL FDRE LB o AR A A P — A 41 R I ST

AP T L A LG 2k o T LR e MR, P LA P T 2 Gt
AR, FPP T 2 FARE PR A A i, 76 12,15 T Fi s (K0 T HER T
LS B

2. HHALAIEH KA

RS BRI UL S P EE G R L AT B, PuAk il gt ek 29 R A4k [ . ANSY'S
TR A AR IR ), DR J5 2 (R dee /MG T BT S A R o et ik ) H A
BRI EICE I IS BRI T NI AR

2 ARLR H bR E s 1 e e R - Sequential Unconstrained  Minimization
Technique(SUMT) SZEiLf#) .

3. kst

FERFURAG A 5 RN AR EEIA TSI B0 24 F RTINS I ) e o B o 5 B ) iy L3t
A NINGAEZ I, TR e WS

o FIbrpR Bty foe A B BETE 24 A B v RS BT H AR R 22

o I IR AN AN T H AR R B R 2

o MBI Bl A B BV T RO AR R AR A NN T A R SR

o IRJAWABIHITA BT AR A N TR L 2.

AE KSOFRREAERGRAIMACEFE T, RAAA LWOAENZ—H 2T, Bk, AP AT L
WA R AT RS, R AR TE, hEH IMEIM A d AL AT .

12.3.7 —Mryik

(R BJyd2—HE, —B VR IERE H A e s I R KORs ) A O AR LR . (HAZ,
RN TAEAFIRE, —BrIER L AT RS R ME, A @I BB T R AE

— W IPEAE AR B AR ) . AERECOEAT, BRIV (BB EEVE
ICPETT 75 e R IT I, FFH SRRV ARL AR A T B/ ME .

PRI, BEIGEAHAT — RV IR0 P RS R DT RBE T30 L. XAl
P IRACIERACH Z IR

FI PRI LAE L OPFRST i $if 5 THSEBL E I BT 2SRV B AR REE AT LU e £
FOLKHNER . — R UG, XM A A S B AL T

— B I EAE S T T IN G5 R 2 H TR e SUAR R T R R SR R R 1 A T T
PR RIS OU,  fn) AU A WS

o HIbReR Bt e & BT B FT B v IS ML T H AR R e 22

o MU BT B E H AR B BRI AR N N T fo 2

(7] I} 23R f i AR IEAA P i R EE AR, 5 U234 T B I (R34



R A e

12.4 HAi&it 24

NAERS A, A B O AR A A R KA SR ) R A T AR A
1. A4k

AN AR A RN SR A2 DN R ) 2 o M7 AR 1K) B AR d K Y J) AN I 400psi
/Mo R BRI AR AR A RS B AEFR e u N A A . ] 12.23 Pk

SER ) E R AILA T 109.10 B5. BUE o2 CRFEFPED A1 E RN 1% (11 55,
HAE, S TAEFUEL, — M vk iAo b bt H b ek 20 fo 2252 2.0

MR AT RMRE M an

o FRPEAE: E=2.1E6 psi

e L. RHO=2.85E-4lb/in®

o IR KRVFHNJj: 400psi

Sy RTH A R R LA

o BEARIMIAASALIEIE: 1 %) 1000in®  (WIEA{E A 1000)

o EANS] BAMMLYEM: 400 F] 1000in  (#J4A{E K 1000)

/ —» Fx=-20e3

v Fy=-20e3

K12.23 Migfitbr A
2. GUIRAEF B

(1) s [Utility MenuY | [File ]| [ Change Jobname Y S5, &% TAF e 4441 Ctruss ).

(2) #d; [Utility Menu] | [File] | [Change Title] 2%, %A% H7@ H [Optimization
of a three-bar truss 1.

(3) #ui5[ Utility Menu ][l Parameters ]l Scalar Parameters 15 #, 1 JF[ Scalar Parameters ]
SPIEHE, %0 12.24 5 X By Al. A2 I A3 US4, SR)G i [Accept] 44
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Scalar Parameters

Items

A1 =1000
A2 =1000
A3 =1000
] =1000

Selection

Accept | Delete | Cloze | Help |

Kl12.24 5 XHMESH

(4) Hi; Main Menu>Preprocessor>Element Type>Add/Edit/Delete >z, 77T [Element
Types] XJiEHE, #RJFHd7 [Add...] #%41, %500 LINKL o, Wikl 12.25 .

I\Element Types

Defined Element Types:
LINKL

ype 1

Add... | Options...l Delete |
Close | Help |

Ed

K12.25 & XHondd

(5) #.i; Main Menu>Preprocessor>Real Constants>Add/Edit/Delete 2., 7 [Real
Constants] % i&HE, iy [Add... ] #c4H, 58 H P ICRAEFERHE, 245 i [OK] 24,
7t [ Real Constants set No. ] SCAHE i A L1]), 7/ELAREATSCAMEFHIALALY, $ii [ Apply]
Yl B IRREI 7k S8 2 F1 3, [AREAY XI5 sl AN\ [A2] #1 [A3]). 58/

Ja ¥y [OK]Y 424, 4l 12.26 fiin.

I Real Constants
Defined Real Constant Sets

Set 1
Set 2
Set 3
Add... | Edit... | Delete |

Cloge | Help |

x|

K12.26 & X SHE
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(6) i Main Menu>Preprocessor>Material Props>Material Models >z ., 7T [ Define
Material Model Behavior] XJifHE, %4 12.27 fir7~, XUili [Linear Isotropic] S8, {454
SR AR RE e PR D [2.1E6), SRJ5 i [OK] k.

I\ Define Material Model Behavior

-|0] x|
Material Edit Favorite Help
[~ Material Models Defined [~ Material Models Available
& Material Model Number 1 =l 6 Favorites
e incar sotropid] B8 Linear Static
(secant-iso)
Electromagnetics
Acoustics
Fluids
= P =
1l _>l_I il _>I_I

Kl12.27 & MK S5

(7) PR R oHA . i Main Menu>Preprocessor>Modeling>Create>Nodes>In
Active CS i, %4 R AR & XI5 AL (-B, 0, 0D, (0, 0, 0D, (B, 0, 0O F1 (0,
-1000, 0). 4nfl 12.28 iR

K12.28 Az A

(8) H.ifi Main Menu>Preprocessor>Modeling>Create>Elements>Auto Numbered>Thru
Nodes > H, 3t tH B TEARBOMTEHE, KIXFEEEAE TPk £y m 1 M 4, AR5 5 [OK]
P, WEIERAT S LR 4 AN R T L.

(9) #:4 H.ii Main Menu>Preprocessor>Meshing>Mesh Attributes>Default Attribs =iz .,
SfLER FATCRE R BB RRAE, BB W N R A IRAE ) (2], Fili [OKY 4%4H . A DER (8),
TERTEAL T PR R R 1 2 1 4, AR5 ity LOKY 4241, JERT /{2 M1 4 & e 2.

(10> 5 #1115 Main Menu>Preprocessor>Meshing>Mesh Attributes>Default Attribs =% .,
BRI PR AE S [3), Hiili [OK] #44l. HEDE (8), FEEIEALE P kixiks:
AU 4, Gl LOKY #2481, JERY f03 H 4 ZE 5ot 3. SR AN 12.29 .
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1 = 3
1 =
K12.29 AT

(11 ) & oo o 2 R M fir # . H 5 Main  Menu>Solution>Define
Loads>Apply>Structural>Displacement>0n Nodes =% 5., 3t H B A BON U HE, 76 B TEALE
YGRS 5 10 2803, Hiili [OK]Y #%4H, #&3H [Apply U,ROT on Nodes] %[ i,
1%+% [ALLDOF), ifi [OK] #%/.

(12) i Main Menu>Solution>Define Loads>Apply>Structural>Force/Moment>On
Nodes 5., 7EEIJEME hIEFETT i 4, iy [OKY %4, ##H [Apply F/M on Nodes] *f
1iHE, 7& [Direction of force/mom] Tz AMEHEH: [FX], 7 [Force/monment value]
SCAKE A 12000001, 4A )5 i [Apply] 424

(13) #:47E [Direction of force/mom] R FIRMEFER: [FY), 7& [Force/monment
value] SCAMNEF i A [-200000), #XJ5 iy LOK] 8l &l 12.30 fFror.

1 2 3

B,

1 2

[12.30 ML f

(14> #iid; Main Menu>Solution>Solve>Current LS 328, HHTHIRKAMR . KidseE ),
¥ U BHES VR P SRk se e, i [Close] #4415 BAE.

(15) N HH#EH S B4 K . ¥4t Main Menu>General Postproc>Element Table>Define Table
S, 5 [Element Table Data] %16 #E. iy [Add... ] #4115 tH [ Define Additional Element
Table Items] X[ 1HAE, 7E [User label for item] SCAMEH %5 A [EVOL], 7£ [ Item,Comp Results
data item ] #1| R HE 1) 72 ML HE [ Geometry ], 47 il [ Elem volume VOLU ], 445 i [OK]
ffll, sei iR EVOL e X, Wil 12.31 iR,
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NElement Table Data x|
Currently Defined Data and Status:

Label Item Comp Time Stamp Status
Time= 1.0000 (Current)

Add.., Update | Delete |
Close | Help

K12.31 & XHRITKEVOL
(16> *.i; Main Menu>General Postproc>Element Table>Sum of Each Item 25, 51
[ Tabular Sum of Each Element Table Item] X1iG#E. i [OK]Y 4T B, ¥5E£ 8
/REFIh [0.382843E+07 1.

(17> #Hiif5 [Utility Menu] | [Parameters] | [ Get Scalar Data] €., it [Get Scalar
Data] X}ifHE, 7& [Type of Data to be Retrieved] #1|3AHE /=41 ¥l [Results Datal, 7E45%1
i [Elem Table Sums), #.tfi [OK] %45t [Get Element Table Sum Results] i,
7t. [Name of Parameter to be Defined] SCAHES 4 A [VTOT), X5 [OK] #%4.

(18) #Hid; [Utility Menu] | [Parameters] | [ Scalar Parameters] =25, 7f [Selection]
YAKES N [RHO=2.85E-4), i [Accept] 4, 7 [Selection] SCAHE dim A
[WT=RHO*VTOT], #uifi [Accept] ##%4. Wil 12.32 fioR.

Scalar Parameters

Items

A1 =1000
A2 =1000
A3 =1000
B =1000

| =
MaxLAYER =0

RHO = 2.850000000E-04
YTOT  =3828427.12
WT o =1091.10173

Selection

Accept | Delete | Cloze | Help |

K12.32 B R G R AR

(19)#d; Main Menu>General Postproc>Element Table>Define Table 3, 7 H![ Element
Table Data] X1 i&HE. Hidi [Add...] #Z4l# 4 [ Define Additional Element Table Items] %} i
HE, 7E [User label for item] SCAHKEH %N [SIG), 7 [ltem,Comp Results data item] %13
HER) Z-MliE+E [By Sequence Numl, £ifllie#% [LSY, 7t [Section] SCAMEH 4 A [LS,1),
SRJE St LOK] e, Semiionsk SIG iIE X

(20> Hiifi [Utility Menu] | [Parameters] | [ Get Scalar Data] 2., #fitH [Get Scalar
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Data] *fiiHE, 7& [Type of Data to be Retrieved] #4241 %l [Results Data), 754 %1
#ii; [Elem Table Data], #iifi [OK] #4017 i [ Get Element Table Data] %1 i5HE, £ [Name
of Parameter to be Defined] SCAHEH %A [SIG1), 7 [Element Number N1 SCAHE g A
[1], ¥+E [Elem Table Data to be Retrieved 1 #ZIIZEAER) Z- it £ [Results Datal 7647l ik
& [Elem Table Datal, 4%/ ¥y LOK] 444, 5epiicsk SIGL e X

(21) ¥ b—B 0 J5e Lotk SIG2 F1 SIG3 43 A BTG 2 F1 3 [l 7] v 77

(22) #iid; [Utility Menu] | [Parameters] | [ Scalar Parameters] %%, 7F [Selection]
AHES N [SIG1=ABS(SIG1)), .7 [Accept] #24H, 57F [Selection] SCASHEF#A
[SIG2=ABS(SIG2) ), .5l Accept W4l , F57EK Selection ISCAHE F4i Al SIG3=ABS(SIG3) 1,
it [Accept) &4l. 58l N 7 32, Wikl 12.33 Fior.

Scalar Parameters

Items

B =1000 ;I

| =1
MAXLAYER = 0
RHO =2 850000000E-04

516G =-82.8427125

SIGT  =82.8427125

5IG2 = 7.888603052E-31

SIG3 = 7.888609052E-31

WTOT =3028427.12

WT o =1091.10732 -

Selection

Accept | Delete | Cloze | Help |

K12.33  BECER ORI N )

(23) FA St #r C#F. s [Utility Menud | [File] | [Write DB Log File] 3%
B, 3 [ Write Database Log 1% 45 4E, 7 [ Write Database Log To Y SCASHE 4 A [ truss.lgw ],
i [OKY 444,

(24) FiHfRESHCLE. ¥ Main Menu>Design Opt>Analysis File>Assign ¢ 5., #
A 12.34 B iEHE. 78 [Assign Analysis file ] SCASHE o A RIA A2 B 20 S0 A 44
[truss.lgw], iy [OK] #&EHEIH],

[ Assign Analysis File ' x|
[OPAML] Assign Analysis file Itruss.lgw| Browse, .. |
oK | Cancel | Help

K12.34 455 HCE

(25) FifiE XA kAR E . #idi Main Menu>Design Opt>Design Variables SZH, it
[ Design Variables] % ifHE o
(26) ¥y [Add...] #2515 1) [ Define a Design Variable ] %}i%4E, 7& [ Parameter name]
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FIRAEHIEFE [B), 7E [Minimum Value] SCAHEH %A [400), 7 [Maximum value]

AMEREI [2000), Wi 12.35 Fio. RJE5d [Apply) #41.

M\Define a Design Yariable x|
[OPvaR] Define a Design Yariable
MAME Parameter name

MIN - Minimum value
MaX  Maximum value

TOLER  Convergence tolerance

O | Annly | Cancel | Help |

K12.35 & XxiTAEB

(27) BH Ak, 5w X AL A2 F1 A3 hE AR R, HHUEIE Y (1~

1000). SERJGE R AR W E 12.36 Fios.

I\Design Variables
Currently Defined Design Yarisbles:

Parameter Minimurm Maxirmum Tolerance Yalue
B 400.00 2000.0 16.000 1000.0
A1 1.0000 1000.0 09,9900 1000.0

A2 1.0000 1000.0 9,9900 1000.0
43 1,0000 10000 09,9900 1000.0

Add... Edit... | Delete |

Cloze | Help |

K12.36 & XA E

(28) Hiidi Main Menu>Design Opt>State Variables >z ., 3t} [ State Variables] 5
(29) i [Add...) #2241, 24 [ Define a State Variable] %HiEHE. 7F [ Parameter name]
HIRAEHEFE [SIGLY, 7E [Upper Limit] SCAHE SN [400), Wikl 12.37 s, ARG H

i [Apply] 44l
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I\Define a State Variable x|
[OPYAR ] Define a State Variable

NAME  Parameter name I
MAXLAYER
RHO

515

SIG2
SIG3
WTOT
W T

SIG1

MIN  Lower limit (blnk=none}

Max  Upper limit (bink=none} 400

1111

TOLER  Feasibility tolerance

[8]4 | Apply | Cancel | Help |

k1237 & CIRALESIGL
(30) T=E E—DR#EAE, e X SIG2 Al SIG3 ApthA4 s, HEYEEHREA SIG1
AR SERE RS H & 12.38 fin.

M\state Variables x|
Currently Defined State Yariables:

Parameter Minimum Maximum Tolerance Walue
SIG1 none 400.00 4.0000 82843
SIG2 nane 400,00 4.0000 7.88861E-31

7.88861E-31

noneg 400.00 <.0000

Add... Edit... | Delete |
Close Help |

K12.38 & XHPRAZEF

(31) #uii Main Menu>Design Opt>Opt Database>Save S 5., ##fiHi 4P 12.39 iz~
[ Save Optimization Data] X[i%5#HE. & [Filename] SCAAHEH 4 A [trussvar.opt], #iidi [OK]

FH

I\ save Optimization Data ]

[OPSAWEY Write Optimization data to file
{defaults to truss.opt)

Filename Itrussvar.opt Browse... |

Ok | Cancel | Help |

K12.39 TR AL BE PR

(32) #.ili Main Menu>Design Opt>Objective i, I 12.40 Fisi [Define
Objective Function] XJifitE. 7 [Parameter name] % &HE ik [TWT]), 7 [Convergence
tolerance] SCAMEF A [2), R)5 8ty LOKY F24H, 58 H bR R AU E o



I\ Define Objective Function x|

[OPYAR] Define Ohjective Function

MaME  Parameter name

TOLER  Convergence tolerance

oK | Cancel | Help |

F12.40 & X Hbsea L
(33) FHIEFLIL T . #di Main Menu>Design Opt>Method/Tool &5, 5 H i &
12.41 Fi7nir) [ Specify Optimization Method] *HiEHE, E#¢ [First-Order] (—FhJ5ik), &
Ja i [OK]Y %4l

I sSpecify Optimization Method |
[OPTYPE] Specify Optimization Method/Tool
MHNAME  Select Method,/Tool

 Single Run

" Random Designs
 Factorial

" Gradient

" DV Sweeps

" Sub-Problem

& First-Order |

 User Optimizar

O | Cancel | Help

KE12.41  SEPEARAL T2

(34) A H a8 12.42 Fros B0 HE . 75 [ Maximum iterations ] SCASHE 4 A (451,
R [TOK]Y #44l.

F\ Controls for First-order Optimization x|
[OPFRST] Controls for First-arder Optimization

MITR Maximum iterations |45
SIZE Percent step size I

DELTA  Percent forward diff.

OK, | Cancel | Help |

Kl12.42 58 S Kk S
(35) NHigfTtik. ¥ Main Menu>Design Opt>Run 32 ., 1! [ Begin Execution of
Run) *IiEHE, i COK]Y %4, FFERitb . il figss kst —Bonta), 45l a2t
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MO RTY (TS d ) N e WA NE TR

(36) NIE&rE 4 3 . #di i Main Menu>Design Opt>Design Sets>List 325, # Hil List
Design Set] %Jififle. 6# [ALL Sets] ooz, Jfdi [OK]Y #&4l, AR BRPrf ik
vHEA, Kl 12.43 s

FINOPLIST Command x|
File
|LIST OPTIMIZATION SEIS FROM SET 1 TO SET 21 AND SHOW
ONLY OPTIMIZATION PARAMETERS. <A =" SYMBOL IS USED TO
INDICATE THE BEST LISTED SET)
SET 1 SET 2 SET 3 SET 4
CFEASIBLE>  CFEASIBLE>  (FEASIBLE>  <FEASIBLE>
SIGL  <SU> 200.00 365 .04 385.14 389.52
8162 <SU> 117.16 98.942 119 .88 135.92
SIG3  <SU> 82.843 205.16 213.19 213.75
B <oU> 1000.0 487.54 627.97 739.25
a1 <oU> 1000.0 800.38 682.75 645.58
a2 <oU> 1000.0 858.85 689 .88 486.43
a3 <oU> 1000.0 800.38 530.61 397.55
w1 COB>  1891.1 752.32 582.15 588.34
SET 5 SET 6 SET 7 SET 8
CFEASIBLE>  CFEASIBLE>  (FEASIBLE>  <FEASIBLE>
SIGL  <SU> 367.70 383.57 396.54 393.06
§I1G2  <SU> 248 .69 301.40 328.46 379.01 =l

K12.43 5K EBRETEA

(37) #ufi Main Menu>Design Opt>Design Sets>Graphs/Tables 2., #itH [ Graph/List
Tables of Design Set Parameters] XfififE. 7E [Y-variable params] % F&HEH LS [WT). #
i [OK] #4l, B ERrsREE, wiE 12.44 Pis.
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1DPTIHIZATI ul) ANSYS

AUG 15 2004
18:35:50

Value \

1 5 a 1z i Z1
2 7 11 15 132

Set Number

Optimization of & three-bar truss

K12.44 EEEAAKTE

(38) #.ifi Main Menu>Design Opt>Design Sets>Graphs/Tables 2., #itH [ Graph/List
Tables of Design Set Parameters] XJ1iiHE. & ['Y-variable params] %% HE ik +% [AL1). [A2]
A LA3). i [OKY 28, 5w AR IsAREE, wild 12.45 s,

1DPTIHIZATIDN ANSYS

AUG 16 2004

iz 15:36:41
A3
Al
1000
A3 \
200
a00 \
700 i
Mo T e | e | ]
500
Value \

Fet Number

Optimization of a three-har truss

K12.45 MHBEAAEE
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3. ARF R

WAy A AT A BT PR A R . CBL “0” FRARIAT WERAT, AN

/FILNAM, truss

/TITLE,Optimization of a three-bar truss

PHIERA BT AR S
B=1000
A1=1000
A2=1000

A3=1000
!

13k PREP7 FEEEAE
/PREP7
ET,1,LINK1
R,1,Al

R,2,A2

R, 3,A3
MP,EX,1,2.1E6
N,1,-B,0,0

FINISH
!

VHENSKRABRAS, 8 SCE A K i
/SOLU

D,1,ALL,0,,3
F,4,FX,200000
F,4,FY,-200000

SOLVE

FINISH
!

VN POST1 Hisk RS AR AE
/POST1

SET, LAST

ETABLE, EVOL, VOLU

SSUM

*GET, VTOT, SSUM, , ITEM, EVOL
RHO=2.85E-4

WT=RHO*VTOT
ETABLE, SIG, LS, 1

|

*GET, SIG1l,ELEM, 1, ETAB, SIG
*GET, SIG2,ELEM, 2, ETAB, SIG
*GET, SIG3,ELEM, 3, ETAB, SIG
|

SIG1=ABS (SIG1)

SIG2=ABS (SIG2)

SIG3=ABS (SIG3)
!

VR RF

L —AN A
VEE AN AR
L5 = AN AR

LR
| DB MR 505

7 AR
|8 g

1 LT

| 45 UX=U0Y=0
B =W D A= 7 s
VAR 4 B Y 7 R e

VR BT AR ETABLE
1K B TGRS P B SR N
| VTOT =M AR

VR ) N I N ETABLE
' SIGL=28—ANHLIG 1l 7] 3
! STG2=28 AN LG Il 17 .
| STG3=48 = AN ¥ 7 ff il )3 /)

LB 1 1 7 (K 0
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