HRERL ) 1R AR R B

ANSYS 16.0 HFRc/HPr AT T2 1
(552 0)

CAX A FLH
& M hEF

% F 3 % & AR 42

Publishing House of Electronics Industry
Jb5 « BEING



A& &Y

AR GUI St #E S5 APDL iy &AH BLxF B 7 30, MIERIANIR . L R AR AN 2 T VE 40 Hh e ik A
BRICEE ANSYS 16.0 [ FH 7 VARG o ATS [ 46 5 2R F S Bk 7 e HE N 2, R4 8 HAF 5 30
XPMAL, S AfE I ANSYS 2% 45,

SO PR A 3L 22 T o FERBAIIRIR Y (B 1~7 %), YHR T A ANSYS #EHATH BRIC /T 3 A
FEEG 7. ANSYS @A, R RIGr . BR&MEE L SRR JEESRR, LEEARIES (4 8~22 #),
MRS TRERLF IS bR 0e, 2R = S R, BLHG ANSYS Z540 #7724 0T BEAS /AT I8 LA 4T
WERSEN S M BT RSN BRSO, BT, ZUFSRE S M JUTARZR M4
By, AEFERILEAR . HAMET. HIRE T SE SRR,

ARRBLHINSRE, WRANERH, 261515, MRS, EAENE TR SRR AR . RN
LA, WAEAT KR LR AN RIS E .,

REVFR], AFUUET T AR M sib R A4 2 7 s i 7
FROBUIT A R B 5t

ElBER®mEB (CIP) #iE

ANSYS 16.0 H RIC ot ANTTRIREE / CAX HORELH, #HME. —2 R, —dbat: B TR,
2015.9

CHRE RS RS

ISBN 978-7-121-26973-8

[. QA= 1. OC+ @i 1. OFBIHH—HRTar—RAHA V. OTH122-39

R E i A B 50 CIP B A% 7 (2015) 2F 195424 5

FkIgE: YRR
TAT G VFAFAL g WEE B85
Ep il
% -‘l/T'
HARRAT: HT Tk R
JbEWEX AR 173 55/ HE4% 100036
A: 787X1092 /16 EPk: 28.25 3. 723 T
W 2015 4F 9 A% 1R
W 2015 4E 9 A5 1 XENRI
fir: 69.00 T

ft 8 F H

JUBTIG K 7 T 8 RSk B A5 A SR () R, 35 T ) S P IS e . 25 PS8R, i SR RATHIR,
PR R K MBIE L% : (010) 88254888,

R EHFE KM R zlts@phei.com.en, AR ZERE ZMEAFZ dbqq@phei.com.cn.

R4 #2k: (010) 88258888,



ANSYS 2R ai ) ik, . B, Bt TR KRS A R i
BAF, AR A A IRTT T 2 7l ——3C[H ANSYS AR, Eft5 2% CAD
AT R S BLEE 3L AN A e, BT R R A 2 CAE TR —.

ANSY'S B AR =244 1 F dooff B TSRO i S T SRLEOR , 51T FAT BR IS EOR
RIERIEINL, AR MITIRE. ISR, WS ek T AR 2R, TR
%47 CAE FHP HAAT, fERZEHUR . BRIt . Al e T, pULBHIE . R, 717
By BARTR. MR, EWBES. BRI 57, KAESURERZINE, &
HERFERT S RN IR FE SR 7 BRIES) 7).

1. AR

HIRNIR, JEFPETE. AR, PREFHFNNR, HM ANSYS 1 FIEERTTHE,
FHALL ANSY'S 75 TR FH O R S 01 35 Bh i3 RURE A8 ANSY'S JEAT A Ry /0 # B g »

DBRVER. WA ABSaEELZHE ANSYS M2 K5 5 Pr TR X651,
B ANSYS BAFHIME ik S B R R 45 50 . ABAEIHRS R DRI A
R PHE R ORI B R, e A D — H AR, AN PR AR A
W%

SEBIAY, Beka Gt I S SR TRE N R BIH) B AR A R IR ANSYS flf
5. AEE SR A MRS, BN UHE T ANSYS £E% 51 IR -

2. XBERA

APFET ANSYS 16.0 i, #H# T ANSYS HIEREERFIRZ N N2 A B4y
PNy SRR A R ARy

B BN, 2B 1~7 3|, EEAH ANSYS FIEEREATR, B35 ANSYS )
FEAEENE. APDL M. SEARERL, MR Nk, RGBS N ZF . HARTETY

ZHHNT
B1E %52 & APDL Al H
H3E SRR Fam RIS
H5EnE HoE KR

B7E JEAbE



ANSYS 16.0

BRITATMANZIEE (F 2 b

B REEOR, BIRBIN A HTE . o 8~22 &, FTE ANSYS FrfgsR
A SEBRYI L BN T, 25 R RAR RO TH RSB BAR ST e HE R

W E LRI Fom AN

103 W R B E BRSSO
W12E BT B3 E T

W4 E BEBAHONT BAsE ZYEEE T
H6 & AEMEE T 17 E B
$18 % AT H19 % HAEMET
H20 % HURE T 21 % R T
F22E EMSMRET

3. EEIR

APES ANSYS )54 AR S AR s S L @i B LR A i, B
RELFEANT

* FEMA R * H]% ANSYS HIHAR A 5
* R B I UM AR RS A * FHIREEUIHUR I O A2E T
* SINTAESZIM “3219” * ANSYS Z U

* UREMI AR B * . H1Z% ANSYS Mok A 7
4. EHEE

ABFEHEMRE, B SERPRSEEKRIM, b, & ARE.
XK ARIEBH. FEXRME. T &, £&. RAKWE. KB Bk, 20, XISdE. Frid
L opkilie. kE. WL, IR, 7. BMEEEGS IR JIREURHER . 5E
H, HHTAKFAER, BhRz b, EHiE RS RATHITFEIE, JATEAR
T

5 EERSE

T TR AR TS AME )@, S IR A S R @ B 5 AR A S AR 1] R/
Af L A BB caxbook@126.com, B A /E 34 % http://blog.sina.com.cn/caxbook,
Wi RS TR, BATR SRR .

W ABEER TR O, vEEE R D T E, SRR EHT HTIEM
(http://www.hxedu.com.cn), FLEIAF UM, BEIAFE.

G



1.1

1.2

2.2

23

(i ¥

BEIR oo 1
ﬁl}ﬁﬁéﬂ:ﬁ%ﬁ 4444444444444444444444444444444 1
1.1.1 ﬁﬁafﬁ/ﬁﬁf*ﬁﬂ%ﬁ ............... 1
112 BRI FEMIRTFE - 3
ANSYS 16.0 fﬂﬁﬁ\ .......................... 4
1.2.1 ANSYS Egjjlgjg_ﬂj ............. 4
122 ANSYS BRYEFH cvvvvvveeeeees 4
123 ANSYS AR coooeeeeninnnnn 7
1.2.4  ANSYS ZpHTifithe «ooeeeeeeeee 8
125 ﬁ*ﬁ;WUAI] ..................... 9
AR NGE e 14
APDL ERERER - vveeevereene 15
APDL BB «vvvvvermeeemeeeeeiie 15
211 BRI o 15
212 BEETGIN cweveveremeenennnnn. 16
213 S E X 5EHERE - 16
214 BEUTIMBEERAE - evvveereeeees 17
215 BB oo 17
APDL [IFFRAZ ] < ovvvevrereermmeennnnns 18
221 *GO APFABA] coevvereeerennnns 19
20202 HIEAYSABA] ooeeereeeenennnns 19
223 *DO JEIFIEA] ovvrerereeennes 19
2.2.4 *DOWHILE fE#iEA] - 19
R e 20
231 BB E e 20
232 P E e 21

_;Eﬁiii_ i e
KE R
2.4 IBEFF. RECERERERS 21
2.5 AEE/NGE e 22
B3 OSSREAE 23
3.1 SEAREREIRERGR 23
32 BT ERTEREE e 24
33 TR REE oo 29
3.4 HMERFRFES AR oo 32
3.5 B HERE AT AT B e 35
3.6 SEARABETUITEAL v eerrrereerrnaeeen 37
3.7 AREE/NGE oo 44
AT RSAE 45
41 ENBATTIBYE oo 45
42 VB RRRGRIZE] e 49
421 EBERRRE RSP coeeeerereereeeenen 49
4.2.2 SIS 50
4.2.3  BROAHTORSFAEH] o 51
424  FHEE RSFESE] e 52
425 ZRERSFESE] e 52
42.6 TEJRSFESE] oo 54
427 FRICRGTE XA
BRI e eeeeeeeeeneeeneen 54
428 FERREINSN e 55
43 RGBT - vvevereeereremmmmeeeeeeee 56
431 VEBRRRR oeererererrrerere 56
432 PR E R HBARL oo 56
433 JEIRFIEERISp oeeeerereeeeeeeeen 58



ANSYS 16.0

BRITATMANZIEE (F 2 b

B4 EETURGEN A EE AR vvvvvereeeeeeinnnn 59
441 BATEIRPE oo 59
442 BEFRFE ovveeeenneeeeenn 61
443 FABRFE vveeeennneeen 62
444 PIHFREG e 62

4.5 KA AT ST I e 62

4.6 AREE/NGE o 65

BEE NS 66

5.1 HAFEEAE e 66
501 FRARF v 66
512 ARG -ovoveee 67

52 HNERAI 68
521  SEARINERMUE S e 68
522 AMRICEREIINER S 68

5.3 HEHIERTT - vvveeeervreeeesnneeeeiieens 69

5.4 UETRETUBIHIER oo rrrrvreeeens 81

5.5 FEA GATITRL - ovvvererrrreeennnnn 33
551 FEL - 83
552 ZYRGFL oo 84

G P
F8E gWEEhothn 120

8.1 %*@ﬁ\*ﬁﬁﬁ ............................ 120
8.1 GERITPHTIRIGE S oo 120
8.1.2 WIS HTHIREAR S - 121
8.1.3 S 1 T I 121

82 %}Lﬂzﬁﬁ%ﬁﬁj\*ﬁ ...................... 124
821 AR -+ ovvveeeer e 124
8272 EBMTIREG oo 124
823 ENHITGMEUEME 125
824 ENFREI cvoeeiiie 127
82.5  BIANRRE «ovvvvvrereemiaeeenin 129
82.6 NN TLLEA cvvvvreeeeeeenns 130
827 R - 134
82.8 EIRASTUIE cevrreereneeeenens 135
829 IRLER T e 135

5.6 AEE/INGE o 86
HEE KRR 87
6.1 SRFRLEZIR veeerrmeee 87
6.2 R --eeeeee 90
6.3 RARA AT HE e 91
6.4 ASEE/NGE oo 92
HTE BAMRE 93
71 S AFESL o 93
TA1 BEERSTfE 93

712 EEEEHL 96

713 GERAEFH - 110

714 FERFEE .o 112

72 WA GG ALFRSE o 114
7.2.1 W] RE AR R s 114

7202 FENAFE e 116

723 IRARER e 118

T3 B NGE 118

LA

82.10 BEBELARIE] cvvvvrrrrrmnmnnnns 139
82.11 TEBLITL ] cvvvvvrvememenes 140
82.12 TIHISGI FABKR - ooeeeeeeee 140
83 SEIHRISIAMHTovveervmeerneenneeneenns 142
8.3.1 A ERHEIR - ovvvvrrmreeeeeeeeiins 142
832 WEBAMIEREG - vvvrereeens 142
833 ENJLABEL - vvvvvereeens 143
834 TEIRBATE -evvrrrrmnmnnmnnnninins 144
835 T N STEHL e 145
83.6 ENMELRHE e 146
83.7 QR STAAEI o 147
8.3.8 B WA T IFRIGH M -+ 149
83.9 FMEAT H R oo 150
83.10 SR --ovvverrerereeeeninn 153
83.11 TIB/IHILEGE covvvvrrrrennnes 153



Catalogue

8.3.12 AT e 157 11.2 RERL R R A5 KRS S 734 -+ 198

8.4 ztgﬁd\g‘ﬂj: .................................. 158 11.2.1 ]\Eﬂ%ﬁﬁﬁiﬁ ...................... 198
QI KBS, 159 e — 198
1123 BEMEUBYE oo 199

9.1 MR TIHTIITEAMBEL - oveeeveee 159 1124 FESIAR o 200

002 REASAIMTITIEE - eeermererremeeeeenen 159 11255 RIAMUHG covereemerenenenns 201

0.3 SLURHIBLEHIBLAS ] oo 164 1126 HEITE oo 202
9.3.1 AT «oovveeeeeeee 164 1127 SRIBE cvvvverrrmeeeeeeennnnnnnns 204
932 %*ﬁ .............................. 165 11.2.8  JEHEEL coveveveeeeeeeianns 204
933 WEIEAR e 165 113 AREENEE oo 205
934 &Eﬁ‘ﬂ,}%ﬁ .................. 166
035 B LRI oo, 167 %"12% 1%57\1:)? ............................... 206
9.3.6 KIAFPHEG ovovrereeeeeiins 170 12.1 ANSYS 23 MR - oevveereenennns 206
9.3.7 JEHNZIT -+ovvvvrrereeesenns 171 122 =V G B BT oo 211
93.8 B MRA coiiiinn 171 1221 [ EHRR e 211
03.9 VEEAMHHEIT o oeveeeenees 172 1222 AP -oeeeeemmmemeeeeeeeeeeiis 212
0310 SRIE <wveovemeeeeneeneneenns 173 1223 BEEIEARE oo 212
9.3.11 MUEEREAIARLR oo 173 1224 WEMBRYE - 213
9312 LAKIRLER o 173 1225 FEALRRERY -ooeeeeeieeee 215
0313 WLELHRE I At (] £ 174 1226 RIAFIRE <oooeeeeeeeemiiiinnn 216
03.14 AT -oerrrerrrrrr 176 12.2.7  JINEGART oo 217

9.4 ZREE/NEE oo 178 12.2.8  SRAfE -oooeeeres 217

N 12.2.9 XJ@%%% ...................... 220
FA0FE BIIRZDHT e 179 123 ZREE/NEE oo 221

10.1 VNN AP AT RIF cvvrererrereneeeins 179 -

102 T 1t 2 G AT 184 FI3E O 222
1021 JAEBHEIR -oooeerermmnneeens 184 13.1 FAAIHTALE e 222
1022 VBB oo 184 1301 ROIHTESAY oo 222
1023 BEMRUBE —-ooveeeeees 185 1312 PO HHEALTE oo 222
1024 EESTAEI oo 186 132 —M SRR A WL oo 224
10.2.5  FIAMIEG -ooveeneeeeenenes 187 13.2.1 JAIEEIR oovvereereneeee 224
1026 JHER <-ovvreerrrereeees 188 1322 WEBIAE oo 225
1027 SRR oo 189 1323 WEMBUEME oo 226
102.8  JELEFR <ovevemeneeneeneenns 189 13.2.4 AR oo 228
10.2.9  FATR -ooerrererrerereeeenns 190 13.2.5  FAAERIGY oo 228

103 ASEE/NGE oo 191 13.2.6 JHEL oeeeeeeeeeeeees 230

13.2.7 ;k@g ............................ 231
FNMNE BESSHhESHT - 192 13.2.8 JEARFH ooeee 233
1.1 IR e 192 133 ASBE/NGE coooerve 234

VIi



ANSYS 16.0

BRITATMANZIEE (F 2 b

4T BEIRHOET e 235
14.1 FEIZHT cvevevemmmmmmmmmmmmmmniniiiins 235
142 HLIZAHT cvevevmmmmmmmmmmmmmmmniiiiiins 237
143 Rl RS tm oy - 238

1431 [ BUHEIR - ooeeeerermnennnns 238
1432 VrBEIEEAS R coovrrreene 238
1433 WEMRRHE e 239
143.4 G oo 240
1435 BIANRHE -oooeeeeememeeennnn 241
14.3.6  HER wevvverememmmmmmmmmmnnnns 242
1437 SRAR -ovvvvevmmemmmmmmmnminnnns 244
143.8 JEALFH ooooei 244
14,4 AEE/NGE coovemmnnni 247

EA5E SYIRIGIEES O 248

151 BEIR oo 248
1500 JBUFEEL c-eeveeememenanns 248
1512 ELHAEOAMHT oovvreeeeens 249

152 ZERE S REEIH T - 249
1521 A BUHEIR - oooeeeeremennnnnns 249
1522 BEIHEATE oot 250
1523 BEIEUBHE ooovveeeeees 250
1524 FREL oo 252
152.5  BIANRHE -oooeeeeeeemiiinnnn 253
152.6 JNER --oooveeererermeeeeeen 253
1527 SRR <-ooevvvererereineeeeeen 254
152.8 JEABFR «ooooeeeeeeeiiiiinnnn 255

153 AREE/PNGE oo 257

W16 E EBMEADH - 258
16.1 HEIR <o 258

16.1.1  ARLAE M523 <o 258
16.1.2  2EMFi-hi BRI I cvvvreeeeees 260

16.2

16.1.3 AR MR LAGLF] -
16.1.4  ARLRPEBESIS R T -
i@]ﬁ.;};ﬁ# ...........................
|,ﬂ@ﬁ§ﬁ 44444444444444444444
ﬁ:}.*ﬁ‘ 44444444444444444444444444
VXIE_H:@%%% ..............

16.2.1
16.2.2
16.2.3

264

=273

1624 VEEJBYE -oooovvvrereaeeens 274
16.2.5 A oo 275
16.2.6  BIARUG <vvvvvvveeeeaeeens 276
16.2.7  JNERL -ovverrrrrree 276
16.2.8 SRAF -oovvrr 278
162.9 JEAMFE «cooeeii 279
162,10 FrAU e 282

163 SZfIAFHT o crveerreree e 283
16.3.1  FJERREIR - 283
1632 FRESAPERUrE «ooooeeeeneee 283
1633 VEEJBPE oooovvvvereeeeen 284
1634 R oo 285
163.5 [RAERILY <ooeeeeeeeeemennnnns 285
16.3.6  JINER -ovvvvrrrrrrreenn 286
16.3.7  SRFF -ooover 288
163.8 JEAMHE «cooeevi 288
16.3.9 AL - ooerreereereeeee 291
16.4 ASBE/NGE covovvree 203
F17E= EfEEE 204
17.1 MR o 204
17.2 REEMAIHT oo 295
1721 A ERFEIR <oveeeereeeeenns 205
1722 BEIREAE oo 206
1723 VEEJBPE oovvvvvreeeeeens 297
1724 GESTRERY oo 208
17.2.5 ST RIS PAAE -ooeeeenenees 304
172,658 SLHERIAT - vvveeeeneneens 304
1727 JEMELABA T oo 306
17.2.8 SRFFE -ovovvvrveee 308
1729 JEARFE oo 309

17.3 FFHUTBCE P A B AE P (42 i -~ 311
17.3.1 AR oo 311
1732 APHT cooeeeeemmmrnnneeeaaeens 311
1733 BWEIDSHIEL oooveeeeee 312
1734 VEEJBYE oooovvvrrereeeens 312
1735 GESTRET oo 314
173.6  AERILY <oeeeeeeeeemmnennnn 316
1737 GESLLIH «oovvvrvvreeeaeens 319



Catalogue

17.3.8 JMER --oveerererermmmerennnnns 320 FT200E= HMWEGSWH- 361
17.3.9 SR <ovvvrmmmmmmiiiiinns 322 20.1 ARTFMIEESTHNT oovvemmemeeneinens 361
17300 JEAEFE oo 322 2001 IR <vereeeeeeeeeeenns 361
174 AEE /NG cvvvmnnnmniiiiiiiii 324 2012 BB AR oot 162
A8 E HETEEATT oo 325 20.13  EXHRICEMERME oo 362
18.1 IR «vvvvvvmmmmmmmmmnnnnniiiiiiiiiiiiiiiis 325 2014 NI oo 363
1R11 AFEE AR oo 1 2015 RIAMFAG <ooeeeeereeeaeaeaenns 365
18.12  HIEESEHAEH 326 2010 HMIATKL oo 366
T 18 2017 SRER oo 367
18.2.1  JAISRHEIR «--vveverreeienns 328 20.18  EARBEGAR oo 368
1822 S SUBPRIBI errerrer e 18 2019 GBHIERGE oo 369
R 0 20.1.10 AT rrrrerereee e 369
1824 BRI --rereeeene 1 202 FHBHAELRPEAIHT «+ooeeeereeereeeeens 371
1825 JIER <veveevevememmoneinannns 332 2021 FUHIE -oeeeeeeeeeeeees 371
18.2.6 SRME - vvvvreeeeeeen 334 2022 BEMBREE oo 372
1827 TEBIETHLET «ooovveereenes 339 2023 TEXHICRAL oo 373
183 AREE/NEE oo 341 2024 GBI oo 374
202.5 RIAMAG <ooeeeeeeeeeaeaaaanns 378

BTI19E EE5MBRISHR- 342 20.2.6 HIER -vvvrrrrerreeeennnenen 379
19.1 BRI ICRE Ry ooeveeneeenes 342 2027 KA e 380
192 FEEAMRAER o 343 20.2.8  JEALEL oo 381
1921 PEERATE 2 LA o 343 203 SRERERAETE T e 383
1922 & XFBHIBRZL 344 203.1 BESHIAEE oo 384
1923 52 SUHARHET < -oeveeeeeenes 347 2032 EXJUASHEL e 384
192.4 R84 [ MR 2033 HAERRATEE o oooeeeeeeeeeeeenns 385
JEANFRHI] oo 348 203.4  AERAEMERR oo 389

193 EAMRIAIHTEL] - vveemeenmennes 350 20.3.5  AERRIBRL -vveeeeeeieeeees 391
1931 FABHEIR - veerveeeeenenns 350 203.6  AERUBAESL oo 393
1930 52 X TERI  SER T 203.7 HAERRIERE oo 395
FHRMERE <o 351 20.3.8  FHFL e 396

1933 HTABRICARE o 353 203.9 BEEME o 397
1934 RIARIEG <ooveeneeeenenns 354 20.3.10  KUGPIAHE - oeerreeeeeeene 398
1935 BINAIBRIEET - ooveen oo 355 20311 GE SR ceeeeeee e 401
19.3.6  SRAR <-vveveverememereeaens 356 20.3.12 JIHE oo 403
1937 JERBTH <ooveveeeeeneneeeenns 357 20.3.13  SRAFE oo 403
19.3.8  Ar AT cweoveeeeemeeeees 359 20.3.14  JERRER oo 405
194 AT /NEE oo 360 204 ARF/PNGE 406



ANSYS 16.0

BRITATMANZIEE (F 2 b

BT ERELEEMHT s 407
211 MEIR <o 407
212 SEBIVEE: Bk

FRTLAIHT veveeremereermmeeeeennn 408
2121 JAIBREIR o 408
2122 WEDHPIREL oo 409
2123 FESTHEI oo 410
2124 RUAFPIRE oo 413
2125 WEARILFREAE oeeeeeenes 414
2126 SRFRE oo 416
2127 JEAEFR oo 416
213 AT v 417
214 AREE/NGE o 418

228 ZHLSHHRSE 419

22.1 BEHAAKITAET v 419
2211 ZHMUBATEFNH - 419
212 SENBITHESTHEE - 40

22.2

22.4

22.5

2213 SEALEITHES 92 - 422
2214 EEIFIGASE oo 423
2215 EMBATEHAL o 423
22.1.6 EXMEUBH e 404
22.1.7  BUEEBEALIERI > WA oo 425
22.1.8 JNEL c-ooereeere 425
22.1.9 SRPFE c-ooeeeeerreee 426
22110 BEELEH oo 426
IR e eeeereemmmmmne s 428
2221 AALBEHANLE - ooeeeeeeeenes 428
2222 ARACH I HEAMER oo 429
2223 AALBEHBEE s 430
FRFMIEAL oo 433
2241 FAMEHTTIE e 433
2242 FAMUHDER oo 433
2243 FAMCALSEG] oo 434
AETEINGE oo 447



£=—ii7 EbbxhR

___s"‘:-'__“.;:-i;____ - S
& it

A R B ICIE R E NG S A AR R, B R EAS BB B K A I A5 KT R
A AT BRAS BT AR TS AR B A, B e X — N B u o B s I, RS SR B
IR ZR . )5, ARSI MR R, AR n e AR, RIS AR 1Ty
R, BER I OTFEA S, BRI S8 A DB 0 M o X ARG “IL BN R, IR 1“4
TR M AREEI” BIBTFITE, A i s S

F S BAR:

B AR ICIRR A AR,
B WP T fif ANSYS;
B E N TRBME G BRI M A D .

BIRTTERA

AR PITTIENE N — ML) (BRAT AR REHIER T304 BUE I35, B
THEFRSES TR, RETREIERMRR, (HR2BE2 800, AR LA
g A, RIS A T g TH LR 7 R A B
1.1.1 BRTZESHEIE

TARTHRE. &L TRESFER R R EYE . R RN 5, KA TSk TR AR
IR o 22 AR AR S AR T, S B AR G REE TR i 2R BB T )2 . KRR



ANSYS 16.0

BRITATMANZIEE (F 2 b

BEEER I TR R D) A RN BBy 30, HAT e s R VA S5 AR e Y B 5 FEis e
BATME 1)

BRI, X2 RE GE T T RCR OB T B IR (7 4 BESRAS AT B 5%
KELPRRE TRE R, bT8es ERWE, ka2 .

ARBTTEMNERR I ES, Cah TN Lk, B EJF, Lk
] B — HERTPE AR R A5 A, 3 A 7 3 B 23 A 28RN AN LD 57 0 ) P TR 1)
XPR )RR = o [ P el A 8 L s A E M i, BB AR R AR )
FAT AR AT R0, Wi, R, AR W-TE L S5A S AR A AR
IR R 53 A, R A PR B TR AR AT 49 B0 i AR A ok, T HL L A S AN 2y A i AR
FEHEAAR R o

1. EHBEHNL

JSLFHA FR B TTIE R M TRE R 5 — b R A AT B L . O RE L2 i 2200
Brifai x5 (BUE R — mABRTFROSRED BRI R B BEAT VI, (L
JA HAT % 2 DVENF R PR TR (element) AR IGARFIARL J7 2 A H G 14 2
WRAAFK, &R A BRAE T AR R X R ITAR B AR T — 24 52
MR, XEHTT B R NFROY ISR A (node) . IX— 2B IS 2 I F T 4
EARACE R M 254

AT HARIE S AT SR P REAT b, ORI S UL R B AP IR o
FICANBEAAR AR 2R, X BITAIT BT SR T, V)R S FRIT /T HE 25 i b 75 Bt
WAER . HETm B MR A RIS i, — RS BAT Ay i - R F Al
B TS DR SR R TIRE,  (EASN A X S R OR AT (. RO, fiE
FX e RALERAF 20— 20 “ A AR, SEPm bt o7 B AU A R AE 2 BT 5 (1 K

2. HEBTMABENX

SERIEEL S, BT R AU X S5 K B B BT A5 AR — S B ST R 4T BT T
FetE o tr. Al DADHZ S TR R — SRR o A i i Bz, BIFES TN R B
AR AR A AR A .

XPRLRS TOR A 2 B TT AT — RO AR AT ALl R 7 B B 70 s RS ) BRI
AR BTG A B A (displacementmode) B K% (displacementfunction) .
MR REH R SRS, K ER A PR T T SRS B2 R AT M.

A PR B TR R R AT F B 77 k02 L2 A E A B A 5, 3% 32 B2 R Dy FH 22 Tl
IR 73 2 AL R EL B f B o T H N ZR B EUR T 1 2 SOR UG, AT ARG 2R B mT LA
I TC BRI Ze 8 B A 2 TACK e IT, s el BEa T i, 20 A s i a1
HSEfr .

PR R G BIE £, RA R TR EENNEZ—, FrelE —ME e g,
i A R AU AR D N 2.




3. BITHEHES T

e T TG, e DO SR e =ANJ7 i TAE

(1) FIHMAFE Z A K FR, BIJUA 72 (geometricalequation), . oH{FE—
s R NEAR AR 5 FR B 76T LA SRR

(2) FIHRLAFRAR 2 AL F, BIPEETTFE (physicalequation), #ES H FH G
LR R B B T AR R — RN R R T R

(3D FF RE AL RS i B m die /N 4 e S 3 O FLAth S Y 1) — L6 R o I FH HL A o 12 )
oy JF S FATRITRIEE TR . B EALRS SR B el N A RE SR BHE T TS, R T
RIS M B TT T R0 BT AR AT s AT B AR R OR BT AR AR B, BR Oy B T I A R
(elementstiffnessmatrix )

FE EIRAI RS T IR TT = AN T7 R AR, G il TE SRR 5 FH o SR R A A R
Ui, %0 A A 5780 0 M R R O AR B TG 8 8T e far B P . IE Rl I, VF 22 SRR BT R
FE B TCIEE T AR TP A X — T (PRYAE H BRSNS [A) B 0 P A8 15 RO 42
BT R IR AR I, B AR DD .

4. BREWBERENFERETHE, EXRTENEMTRTENAEA

B 7 RITRIE TSR, ARG 1 T g € S5 M A R R — 1, 6 % BT
TETT SO L ) B ondE & R R A% IR BE sl /N A e IR B AT HE S, T DA SRR
AR CH ) M 2 oon S A R W R O RR AL, B R AR N R T AR
(globalstiffnessequation) .

A BRVT L A0 R T B SR AR B4 1 AN B G 1) )V SREAR PP AR B 7%, KT — 2
i) U AEAE AL bR (SR 5 8AR) e (coordinatetransformationproblem), Xf - — &
W] IS AEAE ARSI F 44 (displacementboundarycondition) (15| N2, {E A BHER,
XHEAHER

5. ARAMBHITESER

XA B iy () 2 Jag e e v G I, AR R T R A — o — s B S AR B UTT
FE2H . BT RN R M A Tk (banded ). #ifi (sparse) FIXFHR (symmerrical) 25
Rk, EARTKRERES, AMTBEETE, @507V 2 AN R 7 RT3,
H 852 % i v S AR B AR St R . MR T 570, RIA] SR B Aok
HE)T RALFE o

RS A #ZE, P ES SR — e R, Bl —B it
BAITH IR e Jy, IF DABGER BRI R 7 U T R A

1.1.2 BIRTHFAEFNIEILFER

A RTTa Bt Fe T BLS LR = AN BL.
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(1) AR B AR BORIRYE SEPRES M AR AN SR TOL A, LA IRITO T
THEARR R —— A BROTIE R, AT AT PR T AR T SR s B g A s

AR TTEFE I AP OAE 55 R AR BT BRI WA . (RS2 BAL VR 22 5 22 AR T
&, naitp AU AR, ROkt E . BoniER A g5 T DL
R T %A 5

(2) THEEHr B THEH B AR SR e A IRITEA R EUE T . T IX—Pia
SEARE R, BT OXER S TAR A BRI/ A2 R TH LB B 3l 5E .

(3) JaAbBEpTBL: Ja AL BER B AR S5 R T R a5 R s B AL B, I —
€T SRR BT BN R, DR Z5 R VE BE R S IR BB T 1 & BEVEREAT VR AY, IR AR
MGl X AT AR RIT i B KT E

EE, £ ER=ABrR, @A RTTRAZ AN R R A 6 .

B, AMRTTHEBDYTHEIR BT IR HolE ,  IX SR AR 1R 22K B e T 5
ORI -

Hxk, A RTTEAR R 2R SR P AR KRR RE T, A B AR B A RALE T 5
RIS, OB T SRR KA TSR LA it 2 B I EOR A

PR BT TR LA R 2, S ST — N & SEBr A A BRITI AR R R
5, BEFBEBMGERERRE, WA RRE 7R R ER,

e, EMPER AT, AR DIIERE S SRR, 205804
[A1FK) 70%, [RGB TRAE A R ) A 57 DL R $i v AR A 1 32 2 4 L R A 2 A o 301
PS5

ANSYS 16.0 &G/t

ANSYS B ERb S ik 3. Wi it T IR RGE AT IR TR
B RS 2 CAD £ H SR 3L M e, R BAG™ ittt CAE TR —.

1.2.1 ANSYS Bz 5B H

J& 31 Mechanical APDL Product Launcher 16.0, & -1 1-1 fisi a8 shiEmm, bE)a
o8 B 1-2 pr7s Y Mechanical APDL Product Launcher 16.0 & 11,

ZEOFEHPEHECHIH. £ Working Directory /1 a] DL N TA/E H %, Job
Name HA] DU A FH € SCHITE 2R

1.2.2 ANSYS #/ERm|

B Mechanical APDL Product Launcher 16.0 % 9 [#) Run #%4H, Bpali A0/ 1-3
Fir7x ANSYS 16.0 ¥ GUI F [ . 5 GUI 34 1 [F I T 1, 38 an &l 1-4 Frs i) ANSYS
16.0 Output Window 7 I .



e
Management

Working Direct

Job Name:

Fluid Dynamics Structural Mechanics  Electromagnetics  Systems and Multip!

ProductHelp

B 1-1 5 shmE & 1-2 Mechanical APDL Product Launcher 16.0 & I

I\ ANSYS Multiphysics Utiity Menu (1) (===

File Select List Plot PlotCtrls WorkPlane Parameters Nacro MenuCtrls Help ‘

o|=|@|e & & o) =i H
Toolbar ®|
Nain Menu ® [1-] &
voces ANSYS =
B Prosvoceson: R16.0 ®|s
1
s 1 S 8|4
imeHist Postprc | e
ROH Tool =
& Prob Design | 4
b De
g fndiation ot o5
EFinish Ik
- 3
@
ey
1|
al
Al
el
J L] |
[Pick a menu item or enter a command (BEGIN) [mat=1 [type=1 [real=l [csys=0 [

K 1-3 ANSYS 16.0 i GUI 5t

| B Mechanical APDL 15.0 Output Window = R =

ANSYS Multiphysics
Point Releases and Patches installed:

ANSYS, Inc. Products 15.8

ANSYS Mechanical Products 15.8

ANSYS Autodyn 15.0

ANSYS LS-DYNA 15.8

ANSYS CFX (includes ANSYS CFD-Post> 15.8
ANSYS Fluent <includes ANSYS CFD-Post)? 15.8
ANSYS TurboGrid 15.0

ANSYS Polyflow Cincludes ANSYS CFD-Post> 15.8
ANSYS Agqua 15.8

ANSYS ICEM CFD 15.8

ANSYS Icepak (includes ANSYS CFD-Post) 15.8
Catia, Uersion 6 15.8

ANSYS, Inc. License Manager 15.0

wxxxx ANSYS COMMAND LINE ARGUMENTS o
INITIAL JOBNAME =1
START-UP FILE MODE = READ 2
q m v

1-4 ANSYS 16.0 Output Window

ANSYS 16.0 Output Window & 12 7R T ANSYS T H (5 2, Blane Lo, Mk
SR, TR & S SENRE R, *GET a2 3R B BUR &4 v LIE % & D& F) .
ANSYS 16.0 GUI 5[ 3258 (ANSYS Main Menu) 1 1-5 fix, € HIG. 4
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SERERL ORI R AR B A & H AT AR R
K 1-6 frz oy GUI FHI TARIX, @AM 2 se slUa (A5 2R . SRR AR )

ML AR L

K 1-7 iz i) ANSYS 16.0 GUI #4E A4 il FSE 5 (Utility Menu) .

6]

Main Merm

EPreferences
Preprocessor
Solution

General Postproc
TimeHist Postpro
RON Tool

Prob Design
Radiation Opt

E Session Editor
EFinish

1-5 E3H

woEs

ANSYS

R16.0

1-6 TAEIX

File &Select List Plot FlotCtrls WorkPlane Parameters Macro MenuCtirls Help

Kl 1-7

it FH S

WHACERREE T O, THIER. TIEXERiiEf. S80e . TEF
I HEHEEThRE . WIS R IIRECE T I R IR, AT ZROE.

ok B
HeJ+

ANSYS B R85

HoRK, HEAWMIARGE, A LHREA 5 ANSYS [

FEMTER AR BRAETESE, 18 1-8 Jy ANSYS 16.0 )3 Bl & 4t i
K 1-9 PiznJy ANSYS i &HAME, EH AKEF T LA APDL @74, AL

A IX L Ay & AT HRAT

I\ ANSYS Help Viewer
Fle Search Hstory Bookmarks Toos Heb

00 &A=Q

) FE Modeler
& Fisent
@ ICEMCRD

Instalationan...

x

Table of Contents

ANSYS, Inc. Licensing Guide

Preface
1. Introduction

1.1. Explanation of Licensing Terms

1.1. The FlexNet License Manager Daemon (Imard
1.1.2. The Vendor Daemon (ansyslmd|
1.1.3. ANSYS Licensing Interconnect (ansysli_server’
1.4. The License File
1.1.5. The Application Programs
1.1.6. The License Server Machines

2. Installing the ANSYS License Manager
2.1. Communications Requirements
2.1.1. Configuring TCP/IP.

2.1.2. Changing the Default ANSYS Licensing Interconnect and

FlexNet Port Numbers

2.2. Installing the License Manager

22 1 _license Mananer Tnctallation Tnctrictinne - Win:

Aowe

folie s

e

1-8 ANSYS 16.0 # ) &4
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K 1-9  ANSYS 2 \HE

1.2.3 ANSYS {418

ANSY'S BRAFT™ S ST SRAFAE MR S H A R & A SR AB 7 AT I o IX 8R4 i
%N filename.ext, 1XH filename NEINFIMEN %, ext £—MME—FIH 2 3] 4 MFFFL
FAE, RIS N2

PEME A4 723k N ANSYS B2 7 Ja H P #RE B SCF 44 (BAT/FILNAME i 480 7E GUI 3t
[+ #idy Utility Menu > Files > Change Jobname). W15 &G 45 b4, ERIAME N FILE
(B file).

N CUr Ry A R RG] RN, B, RS “bolt”,
TE—~ ANSYS [ 84341 45 TR AT BEAS 20 0 R 2

W Boltdb, dEE .

B boltemat, oS

B bolterr, HiRFELFE L.

B Dboltlog, 2NN LI,

W boltrst, 255 3CAF

£ ANSYS 11785 R~ SR XAE S — I 2R M o (%) SO R R I ) SCA . fE i
A7 85 G AT IRAFAE B SCAFRR 7K A ST A

T ANSYS CR44H, HiHiSCff (Jobname.OUT) & IRFBIMI SCAE 2 —. tnRiET
T UNIX R4, (VAEEH AR 5ES:, MOah#s HiEFE Tteractive, I SelectedProduct
XTUEHERS, 1% $¢ Screenonly, #iiH “ SO 7 ¥ & ANSYS % & 1 . aniti%k$# Screenandfile,
HEAAE SR TAE H e, R4 — 40 Jobname.OUT HELSESC A

ANSYS A2 7 P 2k Sldar i 25 o O A . N4 22 2 A A AN B
T o R TR R Nt 2z s o TP AT UK RE 24 (41/OUTPUT, NLIST,
orKLIST) {54 N\ /4 H 22 1 2% 547 Il B o

HRYE A T e A, R P A St B SCAR % 20 CACS TS Bl — kil X5 A S .
40, ERR 1 LOG &AM, 1fiif DBy EMAT Al RST S & il se . i,
B AT (Sl BSOSO S NI, HAh SO 2 ) gk il g U5 A .

TR SO R DL A SO BN BRSO . AR ki SO REAEAS Rl TH L2 TR A H
fEi%; P SR B SR ALES B, ARefeik. fERIARITEON, B
ANSY'S CRAF 1) 3t i) SCAF A2 A SRS 2, W T B B b 7 2 2 — SR AT At 28 P9 36
SRR

B {FH/FTYPE @14

B Utility Menu > FILE > ANSYSFILEOptions.

At Bl S (Jobname.DB) 8R45 SRS A (Jobname Rxx) BUN N HBSCAT.
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TN TH] R A A kS A i — e T

WIERAIT AL FTH AL R G B A4 3% S, vTAEFTA 0 ki) SCAFa B R 30 SO
LARIH544 CPU (4TI H] o PR — 2 R G815 AN AL b ) SO 2L S 3R A ) —
IS A AE B 5 22 IR (]

@ik FTP ORI SO AR5, fEAEH T4 2115 5 BINARY &1

BUAFEARA M SO, K230 ANSYS kil So -t b B 5 Y af vl H, 4R
AR EE SO (file.DB) L5 (file.RST, file.RTHetc.) HAENHiEER. HHME—
AR file DB I, O B RECIR RN file DBB. fHZ, ANAEFRRIRAE R 3L
% file.DB, AT ¥k E7E 7% file DBB, iX— s ANSYS AR

RIIRAR ) ANSYS 3 S A HEAARRRAR I —2E S0 ANREHS ANSYS F=AR i) —
BEHSCPEE ANSYS13.0 BUERARA Fiztr. WiFSXFE i, nrgEs] ™ & AR i .

1.2.4 ANSYS 975tz

ANSYS AT A2 — 2 HE A BRTiE T SR TR, AT DU SRR R 4G
M AR BT Wi RS, R, e RIS TR Tk TR IR
ET. AEWRE . @3, BT BN TR, 12308 .

B EEAFE 3 AN BTACEAREL it RS EO S A B A

(1) A AL BEAIRSR AL 7 — A5 K S AR AR S A% R 40 T B, B Al LAR J7 (8 4
A PRTEY

(2) 3 M vt AR FE S5 44 73 At CRTaEAT et 2 AT« AR St 20 B A v BE AR B 1t 437D
WMHIEFF50Hr . BT Bt B ot UL 2 G o, aIBE
ZFIEEAN AR BAE B REUE 7 b S ARAL 3 p g

(3) JEbFBH AR RN RAEOSEL . PIE. RE R ST
B CEEY] CTUUERFE N FEETT NE Rk, Walkit R RUIERE., il
G R E .

55 ANSYS B FIZER R, SR ANSYS B BR G HTiR 24 AT 3 M e .

(1) B AR (FTAREEES, Preprocessor).

B AU (S NBE ANSYS AT,

B E I, MRUEE.

m R

(2) IN#ESGRME CRAFEES, SolutionProcessor) .

W it hnEer S HAdh R AT

B OKRAE.

(3) BESMHEER (JG4E 2%, PostProcessor).,

B AESTER.

m FHHESR.

B KM R GEEE



125 SHEBIN]

o) A Wl 1-10 s, A NEERREE, BASHWT.

PR L=2m; FEEHINS 5 H=150mm, B=50mm; #yE#E E=2.1x10°N/mm’;
JAFALL PRXY=0.3; #fi N B 44 77 P=1000N; it EEEEET HIERT B &
HHeE .

(1) J83h Mechanical APDL Product Launcher 16.0, $#HnE 1-11 Frsm
Mechanical APDL Product Launcher 16.0 % [,

(2) 7F Mechanical APDL Product Launcher 16.0 & 15 i% & Simulation Environment
A ANSYS, License &y ANSYS Multiphysics, £ Working Directory H#i N T1E H 4%,
JobName #y \NTi H &% 1-1.

(3) H#.ifi Run #%4, Wi E—PHAR TAE HRAAAE, Wi B g 1-12 s
ANSYS Mechanical APDL Product Launcher Query X} 15 HE o

Kl1-10 SEERER 1-11  ANSYS Mechanical APDL Product Launcher Query X15HHE

1-12 Fros ISR ESS s P B — 205 N B LA B AR, il 2500, ®
i Yes #2451, #H N\ ANSYS EJE A (GUD.

A\ ANSYS Mechanical APDL Launcher Query £3

Tab: File Management

% Field: Working Directory
The directory you selected (E\6) in the above-referenced field does not exist
Do you want to create it?

Yes Mo

K] 1-12 ANSYS Mechanical APDL Product Launcher Query % {&#E
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(4) fFEEZH A, EPE Preferences Ay, #H UM 1-13 AT78 ) Preferences for GUI
filtering X} iEHE . EFE ML N Structural, Hidy OK 424, ER X E .

r GUI Filtering B3
es for GUI Filtering
ne(s) to show in the GUI
[ Structural
[~ Thermal
[~ ANSYS Fluid
Electromagnetic:
I Magnetic-Nodal
I~ Magnetic-Edge
[~ High Frequency
[" Electric

Nate: If no individual disciplines are selected they will all show.

Discipline options
= h-Method

oK Cancel Help

K] 1-13  Preferences for GUI filtering X {FHE

(5) wXHu5MEEM, 78 GUI JitimHi%$: Main Menu > Preprocessor > Element
Type > Add/Edit/Delete fiy4>, #H 41 1-14 Fi7~f) Element Type X & 4E

s Add #2250, 581 Wl 1-15 FiR i) Library of Element Types X1 HE. £E Library of
Element Types XJiHHEH, &£ oM N SHELL281, i OK %4, LAY A %] Element
Types X 1EHEH, B 200 58 L) 5T .

N\ Element Types =]

Defined Flement Tvpes:

I\ Library of Element Types 3

Only structural element types are shown

Library of Element Types Structural Mass + | |3D finite strain
Link 2node 188

3node 189

2node 138

Element type reference number

oK Apply ‘ Cancel ‘ Help

Add... | mtions..| Delete |

Close | Help |

1-14 Element Types X} & HE 1-15 Library of Element Types X} i HE

1E GUI St [ H % $ Main Menu > Preprocessor > Section > Beam > Common Sections
4, #H A 1-16 i) Beam Tool X1 AE . 7£ Beam Tool X 1HHE H 4 A B=50, H=150,
iy OK 44, TERRIXE .

(6)7E GUI JL1H H, %4 Main Menu > Preprocessor > Material Props > Material Models
0 1-17 Fizs ) Define Material Model Behavior $iEHE, 6% Structural > Linear >
Elastic > Isotropic (RI&5#4). Stk stk S mlEE), S 1-18 B it



Pa’ad =
B1E
759
% #

7 Beam Tool =
o
Name L
Sub-Type [] -
Offset To [Centroid =] N\ Define Material Modsl| Behavior EE=Er=]

I:| Material Edit Favorite Help

D Naterial Models Defined Naterial Nodels Available

iaterial Nodel Number 1[I Favorites
I @& Structural
1 8 Linear
=8 @ Elastic
B bl =ntropiq
H ® Orthotropic
e € Anisotropic
Nonlinear

Nh @ Density

Thermal Expansion

Apply &l Dar_mil_'xg o

B Tl b3 e Mo £F7 A2 ot

M Ml

Close Preview J J J J
Help ‘ Meshview ‘
K 1-16 Beam Tool XfiEHE 1-17 Define Materia IModel Behavior X} 15 HE

i\ EX=2.1e5, PRXY=0.3, BIiE BTN 200E3Pa, JAMALL 0.3, Hd OK #%
e, Wk 1-18 Fix.

A\ Linear Isotropic Properties for Material Number 1 =3

Linear Isotropic Naterial Properties for Naterial Number 1

Tl
Temperatures
EX 2. 1e5
PRET 0.3
Add Temperature|Delete TEmpEraturE| Graph

oK | Cancel | Help ‘

K 1-18 & [l [R5 it A Rl 2 50

(7)7E GUI FfH, £ F¢ Main Menu > Preprocessor > Modeling > Create > Keypoints >
InActive CS 154>, #H U1 1-19 Fizs i Create Keypoints in Active Coordinate System Xif
THHE

I\ create Keypaints in Active Coordinate System 23
[K] Create Keypoints in Active Coordinate System

NPT Keypoint number

X¥,Z Location in active CS |o Ho Ho |

oK ‘ Emey | ] ‘ Help |

1-19 Create Keypoints in Active Coordinate System ¥ 1ii {E

76 NPT 3 NAEH, BN KRB S 95 1, 76 XA YL Z 1 5508 SR AR FR{E N 0,0,0,
i Apply #EIERIN, FRRSRm A 2 5 ocH# £ 2000,0,0, i OK #%5H, TAEXH#H
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LIS R R

(8) 7£ GUI FtiiH, #£F¢ Main Menu > Preprocessor > Modeling > Create > Lines >
Lines > Straight Lines #7 4>, S H 81 BN IUE 1, MKKFaBUETE & H A i oes A 1
5oCHE S 2, il OK #%¢5H, e E a0 .

FESE AR A )G, Sk THAE D) SAVE_DB #24H,  ORAF 5048 FESCAF

(9) 7£ GUI FtinH, #%$F Main Menu > Preprocessor > Meshing > SizeCntrls > Manual
Size > Globa 1 > Size fiy 2, 3 H 4 & 1-20 7= 1] Global Element Size %15 HE . % & Element
edge length 4 50, H.i7 OK %41 5€ ik

M\ Global Element Sizes B
[ESIZE] Global element sizes and divisions (applies only

to "unsized" lines)
SIZE Element edge length

Il

NDIV No. of element divisions -

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

0K Cancel Help

1-20  Global Element Size XTiFHE

(10) £ GUI FtiH, #%FE Main Menu > Preprocessor > Meshing > Mesh > Lines >
Size 174, SRHMASXTENE, EETEE ORI EL, $i OK %4, 5emimigkl o .

(11) 7E GUI A1+, %+ Main Menu > Preprocessor > Loads > Define Loads >
Apply > Structural > Displacement > On Keypoints 174>, 4 Apply U, ROT on Nodes *f
TEHE, FREOCHES 1, il OK %41, #anl& 1-21 Frzrf Apply U, ROT on KPs X if
HE, 7E Lab2 ik # ALL DOF #£1, i OK 444, S8R KP1 MZIRIE

M\ Apply UROT on Kps £2
[DK] Apply Displacements (U,ROT] on Keypoints

Lab2 DOFs to be constrained All DOF E

Apply as Constant value -
If Constant value then:
VALUE Displacement value I:l
KEXPND Expand disp to nodes? I Neo
oK ‘ e | B | Help ‘

1-21  Apply U, ROT on KPs Xf1GHE

fE GUI S+, #F¢ Main Menu > Preprocessor > Loads > Define Loads > Apply >
Force/Moment > On Keypoints fiy4>, $5HHE 5 2, By OK #2241, 2E 5N fr 6 iEHE
£ Lab 53R F3k+E FY, £ VALUE SCAHKEFHA-1000, #ifi OK 24, SERiRH Al 2
(A AwT )Tt

(13) #£ GUI Ftifith, ##% Utility Menu > Plot > Mult-Plots #r4>, I 1K & L b



EXEd

%

H RN ] 1-22 Fros.

(14) £ GUI A1 #E#% Main Menu > Solution > Solve > CurrentLS 754, ## 4 1K
1-23 7= STATUS Command & M, & N 2o 175 H RIS B gD, [F
INF o B R A B0 1] 1-24 s 1 Solve Current Load Step X% HE, ) 18] FH /' & 75 T 44 i3k
17 K fifk o

File
SOLUTION OPTIONS
PROBLEM DIMENSIONALITY. . . . . . . . . . . . . 3-D
DEGREES OF FREEDOM. . . . . . [IE] uy uz ROTXR ROTY ROTZ
ANALYSIS TYPE . . . . . . - . « & & = o o 4 - . STATIC <STEADY-STATE>
GLOBALLY ASSEMBLED MATRIX . . . . . . .« . . . . SYMMETRIC
_X. e e e e e e —
J/ LORAD STEP OPTIONS
LOAD STEP NUMBER. . . . &« & & & = & = = + = = &« 1
TIME AT END OF THE LOAD STEP. . . . . . . . . . 1.68860
NUMBER OF SUBSTEPS. . . . . . . . . . . . . . . 1
STEP CHANGE BOUNDARY CONDITIONS . . . . . . . . DEFAULT
PRINT OUTPUT CONTROLS . . . . . . . . . . . . . NO PRINTOUT
DATABASE OUTPUT CONTROLS. . . . . . . . . . . . ALL DATA WRITTEN
FOR THE LAST SUBSTEP
2 s A > <He g1y =3
B 122 SR INER faf A5 R & 1-23 STATUS Command % [

i in &l 1-24 s Solve Current Load Step XFiEHEH ) OK #4241, JFafKfR, 43
Han B 1-25 Frox i Solution is done! 32 /<, RAETEK -

M\ Solve Current Load Step @
[SOLVE] Begin Solution of Current Load Step

Feview the summary information in the lister A Note (=l
window (entitled “/STATUS Command”™), then press
OE to start the solutlion. @ Seflosdan s demal
| Cancel | Help |
K 1-24  Solve Current LoadStep X i&HE g 1-25  Solution is done!

(15) TEIBAIEMRH, &+ File > Saveas 74, #tH Saveas X[ 1&HHE, %t 1-1.RST,
iy OK 44, TERARAT

7E GUI S, £ Main Menu > General Postproc > Plot results > Contour Plot >
Nodal Solution 4>, #fH &l 1-26 Fi7~ ] Contour Nodal Solution Data X iFHE .

1%+ DOF Solution 158 - ] Y-Component of displacement, 7E Undisplaced shapekey
51| % H1i% & Deformed shape with undeformed model &£, Fdy OK #2541, BIn/fE TAEX
HE BT AR, WA 127 for.

FLTE T HEE P QUIT %41, 58t P 1-28 Fizn ¥ Exit from ANSYS Xfi5HE, 4%
Save Everything, fRAEFTAMIIIE, Hidy OK %4, iBH ANSYS.
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A\ Cortour Nodal Solution Data x| WOCAL SOLUTION

Item to be contoured

Favorites

£ Nodal Solution
o8 DOF Solution

@ X~Component _of dicplacement
e P

[ Companent of displacemen
@ Z-Component of displacement
@ Displacement veetor sum

Stress

# Total Nechanical Strain

@8 Flastic Strain X
Plastic Strain
@ Creep Strain
# Thermal Strain

§a Total Rechanical and Thermal Strain El

& =

Undisplaced shape key

Undisplaced shape key [Deformed shape only El

Scale Factor [ute Caleulated =l

Additional Options |
o | ey | ceel | hen |

........................

K 1-26 Contour Nodal Solution Data %} {5 HE K127 g R

N Exit 2
- Exit from Mechanical APDL -
" Save Geom+Loads

" Save Geo+Ld+Solu

" Quit - No Savel

oK | Cancel | Help

1-28  Exit from ANSYS XJiEHE

BENE

ARFENEH A TARITTEN R ETIRE LT IR T REAM S . ANSYS [RAHAE,
RN A28 7 A BRIT A IR AR, fe i ilad — TR 13 B PO 1 i ANSY'S
IHTHIEEAST R
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APDL EfhwFE

ANSYS {128k %1115 S (Ansys Parametric Design Language, APDL) 2 ] J* %]
PR ER B P EA, FIRXME S5 W a2 e LS8 se b i i id /2, B
BNTERE AR S Hr it B A .

APDL FEFFHIHIATT DL PR E RS A&, RVFERMEIERA, "L
SRR S o M id RS, Ry e T ARG A BR e /i /1. APDL 24t 7 —
REBIES TR, . BdH. RKEXSRE. D AE5EAHAE, HmEITRKERT
FH P AT AECR T T

F S BAR:

T APDL ¥ 2EAH AN

# I8 APDL S5 (IS 5 S i
Y& APDL JiFE 2 il i A1

B SIS 7

#JE APDL IEHFF. SHHHCHIH

APDL 3%

APDL 24215 APDL "R 58, SHHN C/CH+Em il s AFKRE, £
APDL i I S8 A 75 B RS B 24U A

211 SEBBMS5EE

f£ APDL "1, Joi 2B MM IR 2 A AU 24, IR XORS B AT A7 i,
BRI I 2 BRI O — %L 0 M ME, PR RSB 8775 5, 1 H. APDL
FHIFES A XD KT,

TESHHBEA S TR, S RER . PR =R, For
—HARPREUE R S, SVE B ST R .

TR RIRE TR R AR RS E X RS S, FRSRAREARET 8 A
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TAF. HHABGRRE TR, SEOT LA AT A (BB T B A B B AR 1 5
EMFRF S AT NS BE R A SR, BT 1 2 8O 5 AR sl & it & AT B
KIS HUH

Blhn, & SRR 1 R a2 T

X001=120

Y001=25

Z001=18

/PREP7

K, 1, X001, Y001, Z001

i dr A, 40 X001, Y001, Z001 433 g AE 1204 25. 18, #4147 K. 1. X001,
Y001, Z001 2R, WIARS T BALbRE (120, 25, 18) W 7 oG8 & 1, 4&2% X001,
Y001, Z001 B, S8 s 1 A B Wl 2 4% .

2.1.2 SHEaaun

ANSYS 241 44 W6 ATEAE LA TR .

B DRI L, KEARD 32 MR, S8t At iisat, BT
IEH £

BRI NEZLIT S, DU EZILSECN RGRRE S

DL I 28 45 B Ay 44 10 2 200] LU i - *STATUS i 51136 o, 0 mT PR ZH 1

*DEL #EAT kR -

ANGAE T RS 24 ARG1~ARGY F AR10~AR99.

ARAEA I *ABBR i 45 X4 .

ANRESEH ANSYS FRiRF (Label) ©5E I FIER A2 F5K .

ANSYS iR PRI AR

o JBHHFRINF: Ui all. stat. pick &F;

o HHEINTF: W ux. pres. temp 55;

o R PE IFRRT: Wl etable 55

o HUHRAINRINF: Wl array. table 5;

o KM FR: Ul abs. sin &F;

* ANSYS @r&4: fik. n%.

21.3 SHMEXEEFIRIE
1E GUI W4T S 80w U EAE T8, BIFESE Frp i £ Parameters > Scalar Parameters

1w, HANSHUE LSEH, SRIGTE Selection NI AL I N E LS5, WK 2-1
F7RN o
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Scalar Parameters

[tems

=001 =120
WO =25
2001 =18

Selection

Accept | Delete | Cloze | Help |

B 2-1 & XS HEHE

F P n] DL B AN 30, BIFE ANSYS 2 N & 0 B2 H*SET ay4ak
“=" ¥ e AR, Wi, EadwE dFHE A “X001=120" 8 “*SET, X001, 1207,
SR )5 % Enter 4.

2.1.4 SEBIMIBRIRE

Wt LR PR TR S 5, 7E ANSYS [Iar SN E DR BRI T 4

*SET, par_name

par_name=
Blan, EMER L R X001 40, "l “X001=" 8¢ “*SET, X001, ” $RJ5+%
Enter 4,

215 #BESH

TEZH AR —NSEUE, TR 205 B4 R A3 AR IE 1) 05
A5 THRAEH, ANSYS U S 802 R e OSE FEIE X 2 4250, HH 240
(RIITRT DA FH P 58 A, AT L& ANSY'S 1155 18 o F P g U2 AT LAFE ANSY'S
BN, W] N CA A SO

HASHIRIAG 3 Fho 55—l o) B B R T A I B BB R 2 s 26 2Kt
FEIEE TR A SHER, W2 B R B k), HIX R Ve
PR E R A TR AT 2 VA1, n4h, RAEH S HE T L AR B E AT Rl
G T AR, 1% LR A 08 B S HOER BN A B N A 0 TR 35 2R3
HBHETIFR, HICFHEL.

fEFHEA SR N, B A AN EIZEGE )], £ ANSYS ig
ITH, ARTER ], A S (UUAHAMSED #iHE L FORTRAN S iE 5 A\ X,
X T ANSYS HoAth w7

EXBASHEWMRRE, FIF*DIM 64 83 F ] GUI S 85E .
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*DIM fir &4 A .

*DIM, Par, Type, IMAX, JMAX, KMAX, Var, Var2, Var3

Hodr, Par & E 4 Type &2 B4, FrilFH ARRAY (ERAME ). CHAR. TABLE.
STRING; IMAX. JMAX. KMAX 75l %d Fas (1, J, KD M K{E; Var, Var2,

Var3 j& TABLE 2%

OB XN AT B TR E A .

*DIM, Al, 6
*DIM, A2, ARRAY3, 3
*DIM, A3,, 4, 5, 6

KM GUI SEHsE B Z RN ik in T

TE#E FISE %8¢ Parameters > Arrary

Parameters > Define/Edit 774, #HE XEHSEHIERE, a1 2-2 Fror.
M Add #2481, R B S EOEHE I 2-3 B, RN NS %, md

OK #Z4ll#fN, B Apply $241 4k 582

NIIEZhe iR

N Array Parameters.
Currently Defined Array Parameters

Parameter

: (Arrays larger than 3D not shown)

Tvpe Dimensions

Varl Var2

Close Help
o Vo 2 v
2-2 B A SHHGHE
I\ Add New Array Parameter 3
[DIM]
Par  Parameter name ‘ha
Type Parameter type
@ Array
 Tabl
¢ Character Array
1JK No. of rows,cols,planes ‘3 H4 Hs
For Type="TABLE" only:
Varl Row Variable l:l
Var2 Column Variable I:I
Var3 Plane Variable l:l

ok |

Apply ‘ Cancel ‘

Help ‘

K 2-3

APDL BUR2i

ANSYS 7E$4T APDL Frén 5 IIFEFIT, REUIIZZBAT R T e
AT . NIk, APDL #4t 7 LA iR Hl a4, —F

P
7gH e

R IR Pl e 4

I INHT B ZH O TR AE

L. B
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$E T FORTRAN Ui fRiEsldr &N .
B *[F.. *IFELSE.... *ELSE.....*ENDIF 214/ 3.
B *DO....*ENDDO ffi¥f.
B *DOWHILE 7.
B *REPEAT EH 14

221 *GO NXZiEA
*GO v 2 RICHKAM 3%, ANBEMIEIMR B 26 1F 20 ST A E B R AT 2

e %, HIE*GO fiv & A al LS HAl 7 SCEAmE A B, *GO A& T .
*GO,: Branch 1

222 *IF H¥XiEq

APDL i F At AN BUE K /N R ff 58 2 30 2 I 2% 1F, IR BRI HAE 2 N8 2 Bk
T HAH—A

*IF {5 A) 2 SR 4r SOIEA), RS R R

*IF, VALI, Operl, VAL2, Basel, VAL3, Oper2, VAL4, Base2

VAL1, VAL2, VAL3, VAL4 4 NI, Operl 5 Oper2 J& W/ LEGE H T
Basel /2@ EKIAE Operl AHRE 1HAE, R EHFIA Operl AR 4k SHUT —
ITFEITY s i RS T A 5 AN 561 Oper2, | Basel A then; W1 5 A 28—~ %A Oper2,
| Basel @4, MR KMH G R —A %A

2.2.3 *DO {EIREF]

*DO fir L WA Ea 2, AT

*DO, Par, IVAL, FVAL, INC

*ENDDO

Horp, Par RAEMEHIACE, R AVHEHBUER AR, VAL 2 Par #1{6, FVAL 2
Par Z{f, INC AFEHARRIILK, BOAN 1,

2.2.4 *DOWHILE &3 iEq]

*DOWHILE 2 fEM 14, 4 E RIS E RIS EHE RIS AL, 74
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BRTHFTMNIIEIREE (B2 D
AUT

*DOWHILE,PAR

Horf Par JYFIWIRAE, 2 Par NEIUPAT T — X AE3A, NENIZIE. 5*DO 7EHAH
tt, *DOWHILE {3pCAiS e MIEIEA R, BRI A2 PHZH], *DO JEHA N
BB E A IR R 5 R

FSTHE

FOSCHE RO P BATE SO — BUREFF, B — R 51 ANSYS fir&dit. ¥4
N.mace FEICHFHE I TACR — R AV R B0 F B a0, T RSSO N B e X
Midn A, (HRIZEBAREE A ANSYS A EE, 75K b 208 5 A7

P
up/V\o

2.3.1 flEEH

BV S — A PRl 75, RIS A& A GUI Ftiin. fEH GUI A e %
SAFHIITIEIT .

Fil s e, #E$& Macro > Create Macro fir4%, #H 11& 2-4 A7~ K] Create Macro
XPEHE, fE Macro file name J5 [ SCASHE FRE N 75 ST ISR 44, AE T T SCAAE Hém A
NS, Hd OK #28H, T DAFE 41T TAE H s R BINIA e SR 250

I\ Create Macro E
[*CREATE] Macro file name macrolmac | Browse.. ‘

Enter commands to be included in macro

K 2-4 Create Macro %fifHE
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1 TAE B 3 T4 macrol.mac, FHiCEAITH.
w6 28 52 06 24 *CREATE, *CFOPEN, *CFWRITE, *CFCLOS, /TEE,
RS S W (1l

*CREATE, Fname, Ext,--

232 HREXH

TR DA E T, B 20 2. 2250, ATi*ASK dr MR8 A i
WIS B RS L

FEZ A AR FH*MSG 4, VPR S EOR P R HE RS 25 N - T il i
HSCf, XeefE B DU — MR BER . B, HREES, HRv g —48um
ARG S, XU RV ANSY'S 75 P4 352 4 5 504 5 mT FH A RE 52 B 4 ST Ao

ANSYS FEFHeft 7 —Lefisedm S i % X, EA4 T \ansys_inc\v140\ANSY S\
apdl SCPEIEP, P AT DL B B X 2 7 S0 f

£ ANSYS FiHZA W T =F77 .

*USE, macroname

macroname
/INPUT, ’macroname’,,,, 0

EEG. RESRNRIES

APDL N R it T HA B A e TS, WK 2-1.

R2-1 HEFEEHS

B BAE
+ Jm
e
* 3fe
/ 5

o Py

> KT

< N

APDL #& it F1 45718 H AT /e 905 FORTRAN A [A], 7538 F 58 5.+, 6 4% Parameters >
Function > Define/Edit #54>, 5 H W1E 2-5 AT FIXFTEHE
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A Function Editor =
Fle Edit Help
FmCtiUﬂlREgimE llREgimE ZlegimE 3]ngime 4]ngime SIREgimE 6]
Function Type

# Single equation

" NMultivalued function based on reginme variable <Regime Var>
(¥, Y,Z) interpreted in CSYS: |0 j

Result =

" Degrees @ Radians

LIST
| ) | p— | TIHE -

HIN 4SIN o

HAX | SIN | | ‘ ‘ ‘ / ‘CLEAR‘

FCL 4005 107x

STO | £os | | ‘ 5 ‘ 6 ‘ * ‘ - ‘

INS NEN  ATAN SQRT
|

% (l/y) ¥
NV | ATANZ | | 0 ‘ . ‘ + ‘ 5

K2-5 pEGiEAE N

PR M i A F T8 SOT R S PR AF, AT DU SZ AN T R sl — A R B, BREORT DA i
—RHNITREIRSL TR, BEAST7 RERS BRERE AR PR X 18], e 28 A R M ok, Kot
AR 7 Az E K R R

KNG

AFEENG T APDL 15 5 RN & 5 — e AR AT, T4 Ja B HIHT T At
FEJA I s 248 APDL 55 GUIRAES5 Aok, i SEEk ko], A R PR iR
Rz



5 CAD BAFAIF, ANSYS A7 [R5 S0 WA P A B %, ST SRR AT B o
AIRTTHAL . SRR (EEE, 5 TR SHE, REFEMHNESRT % BEREH
PR CAE AL T DURE A AT BT m OO B, AERCLE 5 n G A RS 2R 103 5 A AN T B4R
e

F S BR:

T iR ANSYS FERY A 2

HYRE ANSYS S S (1) 77

HIE ANSYS BEEEA ARG 515
HIE ANSYS AR i

SO ERASIRVERDA

F B 34 BRI 72 1 B 2 A BR e A L B by 9% 77, ol P SR A A 119 7 2 il A B K
BRI TAE R . FATT e T B o — T FH S A0 X A% Rl 23 R A (1 D e A2 JE A
A BRIC /M g AR 1

(D AT s A BRI

SE S PR OS2 T 5t (19 DG B A S A B S IR G o TERAIE SRS B,
e O AL, TR IR S OB T U R A SR T (B TR o Xt 2 T iB
T E R )RR AR . — e BEEIR AR N ) R R R O AR Y R TR 2 Wi A
B 22 8 S

(2) A kW s A R o8

ANSYS &7 VPR 4R . T RS LA R I VEREREA . e i — PR R
i, ANSYS #2572 B a4 T E W T2k &= 1 BAR E t . X Fh—FF 46 5t AN = 2 1
SR B oA Y (1 7 VE R BTE R B B R A VR . T AT DUARYRE 7 B4
A HFREAE LR,

R U R TE TAEFIH A IR, 1M E R b @A R R RS AR & b
FESCHT . R PR G XA MEAR, A MZEEMEH CSYS. WP 5 CSYS, 4
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A58 AR DR R ER FE AP AR AL -

TEE: WA ZAEI AR R AT SRR IRAT, DDy ALl AN AR 1 T B A

(3) SMERFER 2L

P AESE b TRERN I AR vl e B ROV R0 AR AL, WA RE R % i,
ANSYS 7 B A7 BR A AR D REAN A2 LA 2 P S R 2R R A 75 5K

FEVFZ G T, HP Q2 CAD BAFSER 1 i i, 5 24E ANSYS AT 70
B, FERXFERITE L N IEE N FGZHE M X R LT 3 NS ANSYS A EIA], 785
RAFLH] CAD BT ANSYS #E4 H AU N 1580, S I TARRGR, Wl 3-1 04
ANSYS HJ 3 NSRRI

M\ ANSYS Multiphysics Utility Menu (4-1)

File Select List Plot PlotCtrls WorkPlane Paramete:

Clear & Start New ... g
Change Jobname ...
Change Directory ...

Change Title ... RGRPH

1 Resume Jobname.db ... @‘
Resume from ...

ave as Jobname. db NODE

=

ave as ...
rite DB log file ...

= 3t
]

)

ead Input from ...
witch Output to

st

ile Operations

le O
ile Options ...
port

= m e | wm
=] -

por Y| IGES ...
Export ... CATIA ...
CATIA V5 ...

Creo Parametric

K] 3-1  ANSYS 5 A SCHRHE ISR B

WE SN ANSYS A AR, RIRH @ A B R #eks ek CAD #:1.

ANSYS 1] L2 SN 038 H A 4% 30F IGES (§7 B 44 A.igs HISCHF) . SAT (I
J& 44y .sat [fSC4F) . Parasolid (¥ &4 N.x_t HISCHE) 25, ixuefs s £ Fh CAD F3 fr
YR, BHTTIZ

B PR 73 o6 ) S2 bt it RERA BRI iE o ) — Ml 2 a6 DL
K, FELEGH RIS, A BRI THE T R .

R EAARIEERIR ] GUI FHHEAE Sy At t, AT RIEA A R 1, 758
B A, BEART N R I R A TS — U, A7 SO R AT 2 B0 o

AETH LS ERE
faf L BT X 5, R S R IR A, T 3-2 FToRIIMTERGE R, 1] DAA

IR REER, AT A] DU A T R AL, IR RO BI R DA
BUARRL (AR
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N CLAHT SN, S R AR A R

F32 T

(1) 34T ANSYS, 7& 3% k3 Preferences, 38 H U0 3-3 Fiz~ [ Preferences for
GUI Filtering X 1&HE, “4Ji% Structural (Z58973#7) LT, i OK #%4H, S8t
WHE.

I\ Preferences for GUI Filtering B3
[KEYW] r GUI Filtering
Individual discipline(s) to show in the GUI

B I

I~ Thermal

I~ ANSYS Fluid

Electromagnetic:
I~ Magnetic-Nodal
I” Magnetic-Edge
I High Frequency
I Electric

dividual disciplines are selected they will all show.

@ h-Method

3-3  Preferences for GUIFiltering X7 15 HE

(2) fEE3EH, % 4% Preprocessor > Modeling > Create > Keypoints > In Active CS
4, A 3-4 Fios i Create Keypoints in Active Coordinate System Sif iEHE .

I\ Create Keypoints in Active Coordinate System =

[K] Create Keypoints in Active Coordinate System

NPT Keypoint number

XY,Z Location in active CS ‘o Hg Hn |
oK ‘ Apply ‘ Cancel | Help ‘

3-4  Create Keypoints in Active Coordinate System X7 i

(3) 7E Keypoint number CAHEH, #iy N JCHE Sigm 5 11, 7E Location in active CS
ARHEH, FyNSCHE S 11 AER (0,0,0), iy Apply #41Hf5E, Fr4kstimAZE 3-1 s
[ R R ALBR
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31 KEmAR

St . y .
11 0 0 0
12 0 3 0
13 0 6 0
14 0 9 0
21 3 0 0
22 2 3 0
23 1 6 0

BN — R RG0S 5 AL bR Sy Apply #RHIBIA, FRARSHRN T — ot
g5 52805, SRS 23 (g5 S bR A, Hdr OK #ZHIAHIA .
CA_EFRAE ] T A 23 5E o

K,11,0,0,0
K,12,0,3,0
K,14,0,9,0
K,21,3,0,0
K,22,2,3,0
K,23,1,6,0

Ea AT Lk dr 29 37 4% Enter #, RISEROCHE S ST, Kl 3-5 B NS5
IBPS =

(4) SERRERE R G, B HER L.,

TEFH A, #%$¢ Preprocessor > Modeling > Create > Lines > Lines > Straight Line,
.t Create Straight Line X iHAHE, £ TAE X s BOCHE i 11 5OCHE AT 21, Hifi OK %4,
A BN E 3-6 Fir.

14

L = 10X 21

B3-5 LSBT RHE R &13-6 Riocb miiE N E L
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YRR G 12 5o 22, Haah Apply %4H, TRV K ELR, MR,
Bockk i 13523, 23 514, 11 522, 12 523 Wi NEL . ERER)G A 8 SN

il OK %41, #hiAHI A H 8l 5¢H] Create Straight Line XJiFHE .

PLEE SO R IR AR R T A dr R SE i, A A YA AE A A G i

FH-F% Enter .

L,11,12
L,12,13
L,13,14
L,21,22
L,22,23
L,23,14
L1121
L,12,22
L,13,23
L,11,22
L,12,23

SE R IR AR RN A] SE R 3-2 Fras AL 57,

(5) DL TR L INT AL A, A28 T I ST,

7E F 3 H % $¢ Preprocessor > Modeling > Creating >
Areas > Arbitrary > Through KPs 174>, i Create Area Thru KPs
XEHE, 75 TAEX A FE IO & 11, JCH T 21 FIoCHE & 22,
7 OK #%4H 58 . 721 HSE Bk £ Plot > Multi-Plots #74>, 41
Kl 3-7 o

TAEX H RIRE R R an ] 3-8 s fiocsd s 11, 21, 22 [HAK
il RAFIRERITT %, Kol 11, 22 F10 12, gi 120 22 A
23, 5120 23 f1 13, A5 130 23 A 14 4y HI4LEiE, B 3-2 Hi
SPTHMT 2RSS M EAE O W B 3-9 Bt 5 AN/ =M TR 4R = £
TERR S5 44 o

K 3-8 Mt 11, 21, 22 BRI

Eeplot

Keypoints

Lines

Arsas

Volumes

Specified Entities

Nodes
Elements
Layered Elements ...

Materials
Data Tables
Array Parameters ...

Results b

Multi-Plots
Components
Parts

& 3-7 Plot 3ZH

3-9 15 A=A = AT R
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DA b 2E i 8 AR AR m] i A 4 52 B

A11.2122
A11,22,12
A,12,22,23
A12,23,13
A,1323,14

£ GUI Ft i i 24 AKE P L3 & RIS 200 18] 3-9 P IR &1 .

R R RN B A bR A AR R, T A ) TR R PR R A W] DL b
ANSYS H1H] GUI B fFslian @i i, PAEBER ] BEi& &b ) B4 'S APDL iy
AVHEAT L. HIJA APDL 4 BEORAEZ G, W] DR AT i 5 e 2 75 125247 i
A e HLAt R A

IHCEA, AWM EREaGS, FFRAF NS 3-1.axt.

Finish
/clear
/filename,3-1
/prep7
K,11,0,0,0
K,12,0,3,0
K.,14,0,9,0
K,21,3,0,0
K,22,2,3,0
K,23,1,6,0
L,11,12
L,12,13
L,13,14
L,21,22
L,22,23
L,23,14
L,11,21
L,12,22
L,13,23
L,11,22
L,12,23
AL11,21,22
A,11,22,12
A,12,22.23
A,12,23,13
A,13,23,14
Finish
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1247 ANSYS Mechanical APDL Product Launcher, 7 Working e
Directory SCAHEHHI A 3-1.txt FT{E H R4k, 75 Job Name WA fo b
HEFFIN 3-1.

#if; Run 3541, FB3) ANSYS GUI Fiif, 76 32 8 b sk %
File > Read Input from 74, W1 3-10 iz, #tiH Read File X1

HE

7 Read File X1 1HHER Read Input from 51| RAEHH 8 3-1.txt 3 e o
fF, Hidy OK #8l. fEi8 e 5 ik d¥% Plot > Multi-Plots 74>, Rl o —
ETAEX A SR il 3-2 Fros IR . .

) 3-10 File 3£

BT
MRERYE B R, BRI REEFE Z N E A LRI R A . BREZE, BRI B
BRAEIXFERI S A M DA AT, A FRIXRE AR R K 5 2 48 s i T &

WE 3-11 FaEE, TTEEREE 3-12 3 (a) + (b) - (¢) BFIM. FHEBE
ANSYS iz AR,

(a) (b (c)

B 3-11 =AU R it A R S K3-12 AHBRARTR

(1)I247 ANSYS, 7£ F 3 s % 4% Preferences, # H U1F 3-13 fiz~F) Preferences for
GUI Filtering X 1if#E. 2)i% Structural (558975 #) &I, Hdy OK #2451, eI Hr it
WH.

(2) MERH %P Preprocessor > Modeling > Create > Volumes > Cylinder > Solid
Cylinder @4, fE#HFXEHES, WPX A 0, WPY %A 0, Radius fiA 0.2, Depth
BN 0.05, i Apply e, WifE 3-14 frr, AR BRI 3-15 Fis.

£ WPX i\ 0, WPY %i\ 0, Radius i\ 0.1, Depth i\ 0.05, H.di OK 44,
A A AR . A B B, 45 R W& 3-16 s,
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I\ Preferences for GUI Filtering |
[KEYW] Preferences for GUI Filtering
Individual discipline(s) to show in the GUI
I3 ‘Slruclura\
[~ Thermal
[~ ANSYS Fluid
Electromagnetic:
I~ Magnetic-Nodal
[~ Magnetic-Edge
[~ High Frequency
I™ Electric

Note: If no individual disciplines are selected they will all show.

Discipline options

& h-Method
0K Cancel Help

¥ 3-13  Preferences for GUI Filtering X 1 HE

5| Beam Tool 23

O —
Sub-Type lﬁ
Offset To lm
Offset

—
T
H
1

_
’
H
L
S
0K | Apply |
Close | Preview |
Help | Meshview |
& 3-14  Solid Cylinder X} ifHE Bl 3-15 Az R [ A 4k Kl 3-16 A= AN B A i

(3) MFEZHHIEFE Preprocessor > Modeling > Create > Volumes > Block > By 2
Corners&Z 4, #HUNE 3-17 Frz~H] by 2 Corners&Z X i AE

FESCAHE N0 B30 WPX=-0.2, WPY=0, Width=0.4, Height=-0.4, Depth=0.05,
i OK #24Hl, A ptn & 3-18 B KIr 4k

(4) MFEZEHHFESE Preprocessor > Modeling > Operate > Booleans > Add > Volumes
4, #H Add Volumes X {FAHE o

8 AR X R BURT IR A AL B R D7 A S ORI B, &l 3-20 Fios, Hiidi OK 4%
HI5E R AT -



KRR

Rsm by 2 Corners & Z -

* Pick " Unpick
WP X =
L] =
Global X =
¥ =
7 =
Depth @.85
0K | fApply |
Reset | Cancel |
Help |

[ 3-17 Solid Cylinder X1 [ 3-18 SR EA L& & 3-19  i%4% Block 5 Cylinder

(5) MFEZHHIES Preprocessor > Modeling > Operate > Booleans > Subtract >
Volumes 174>, #fH Subtract Volumes X} 15 HE

FEEIEE g BB S A R AR A 5T R H A4, Hadi OK #24H, FaE A A:
RN EREAA, WP 3-20 FioR, Hid OK #4152 ff, A RpIisiisan i 3-21 firs.

K] 3-20 BRI SEfE
ARBEAE R AT o

321y )RR

/CLEAR,START
/FINSH
/PREP7

CYL4,0,0,02, ,,0.05
BLC4,-02,0,04,-04,0.05
CYL4,0,0,0.1,,,0.05

VSEL,S,VOLU,,1
VSEL,A,VOLU,,2
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VADD,ALL
VSEL,ALL
VSBV4 , 3
SAVE
FINISH

(S AN il

ST R E LR E i CAD R S e Ak, ) k3 1 R 28 ks s Bl
ANSYS ] CAD #2 1 AT DA 0k O 4 r i B gh AT 8 N

EEAEUE

ANSY'S 7] DA#32 5 N30 H TR A2 #e i 20 IGES (378 44 J9.igs B3 SAT (4
JE 44 N .sat SO ). Parasolid (P74 A .x t IS 25,

B [GES &

IGES #% 202 — i 17 1k 12 57 1) B T A8 #e b =X, ANSY'S (193 i8R 7 ] LA N30 90 SCAF,
DR FH P ] DA AR 1) R — 54

7E38 F 32 . i #F File > Import > IGES iy 4, # H @i 3-22 Az ANSYS [ Import
IGES File X 1HHE. XEHE M EFIF 3 AL A G I E GO0 A B sk, Mk
/N, il OK %411, #H WP 3-23 FisstiGHE, 7 Filetoimport i AMEH 4N IGES
AR AT, Hat OK 474 .

I\ 1mport 1GES File 52

[fAUX15] [IOPTN] Options for IGES Import
MERGE Merge coincident keypts?

SOLID Create solid if applicable

SMALL Delete small arsas?

ok | cancel | Help

& 3-22  ANSYS K Import IGES File %} i HE

WA AR, W23 06 A1 1K 3-22 #1#) MERGE il SOLID Wi & Hrém AN » Wik —
SR/ 2, TS50 AT 1] 3-22 H ) SMALL & T s 394 N, (B A6 2 (i e s K
AN EZE,

I\ Import 1GES File B3

GTOLER Tolerance for merging ma- -
[IGESIN] (AUX15) File to import B

oK cancel | Help

K 3-23 %\ IGES L5 iEHE



TR
A merging B[R K ER A7 it 2 P AE IR L, OIS 5% R AR L 0 22, T[] 3-24
Ffi7x, {E Tolerance formerging 41| & ik 5 i&E M A 2%
RN ZENS, NAG TR IR RS SRR R /N, B HE 3R A 2 G BEAME .

I\ Tmport 1GES File 5

GTOLER Tolerance for merging

[IGESIN] (AUX15) File to import

OK

K 3-24 EBFEESEMAZE

B SAT ##3
ACIS & F] CHI&E I EITE RS KF &, SAT AU T ACIS &0 FF K2 (fil
MBS, 2 CAD 273 A i SAT #2H SC.
7638 FHSE B 1% % File > Import > SAT A4 . 3 ANSYSConnectionforSAT i 4 AE .
1% 4% FileName 41 FAEH (1) sat 4% X0, F T MBI T JLANIE DI
o AllowDefeaturing (FCVFHD: #HiEFZT, WS SAR, RFRHEES, T
NJE AR EE R A7, 5 W PR SIREAE G, FF DA ST T U ORAF
® GeometryType (JLfA72EAY): #%+% Solids Only. Surfaces Only. Wireframe Only,
S A FNARL T ZRAEREAY, 1EFF ALLEntities § A2 EIC.
BT, Hifi OK #ZHIN5E SN,
B Parasolid %3
Parasolid # 32 Lh.x_t. xmt_txt J9¥ A K SCHFRE R, 2 — AN I SRR I S
ARSI, SRS ERAR, I8 0 B T B AR B B E AR it AR AR
TEi8 H % $¢ File > Import > Parasolid 74 . #H 1P 3-25 Fr~i ANSYS
Connection for Parasolid XfiHHE. %EFE File Name 51 ZRHEF A x t 440, FH0] MBS
PLR LA &I
e Allow Defeaturing (FCVF ). #EFZI, WEE SR, RVFRHEES, F
NJE AR EE R A7, 5 W BRSIREAE G, FF DA ST E R T U ORAF
® Geometry Type (JUI[ZEAY): 1E#E Solids Only. Surfaces Only. Wireframe Only,
S A FNAR T ZRAEREAY, 1EFF ALL Entities § A2 EIG.
BT, Hifi OK #ZHIN5E SN,
2. CAD EEFF#O
ANSYS "] DL E #4252 K H CAD FEFF AL, AT E N CAD 74 H 5 FAA .
B CATIA
4 D 5] CATIA4.x 8BS ARAR A1) CATIA T4t o 76 38 3% 5 % % File > Import >
CATIA 54, #H4n1P 3-26 iz~ ANSYS Connection for CATIA X HE .
PR E AR, il OK HHIRIT] 5E B, 2 1% Tmport blanked bodies #£15
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fF, WL VE A R4 CATIA Hidf

ANSYS Connection for Creo Parametric ANSYS Connection for NX
File Wame Directories: File Name Directories:
FAwarkhans (s e
ancel
=1 i Cancel m =5 m
&= WORK [E= wiORK
2 ANS Help = ANS ﬁ
List Files of Type: Drives:
List Files of Type: Drives: | —
Part File [*.prt) j = . WORK A Netwark...
[Pt File (~pit) - [=rwork =] Hetwork.. ! ] [k |
Select Layers:
™ Use selected layers only 1-256
Start Command r
prosl m Geometry Type:
[~ Allow Defeatuing [saidsory =]

3-25 ANSYS Connection for Parasolid 5 E 3-26 ANSYS Connection for CATIA XfiGHE

B CATIAV5

£ CATIA #:00fi[H] CATIA V5 R2~R21 GZ X%, LT &4 N .CATPar
H1.CATProduct 3L, E38 12K B 16 4% File > Import > CATIA V5 #5458 an & 3-27
Fi7if] ANSYS CATIA V5 Import % iEHE .

A\ ANSYS CATIA VS Import ==
CATIA V5 file to use for the import process
| Browse ...
Import Options
I Allow model defeaturing.
Geometry type|Solids j
aK | Cancel | Help

[ 3-27 ANSYS CATIAV5 Import % i HE

i CATIA V5 file touse for the import process /-l i) Browse %41, &£ 75 B S AK
A, AR ISR E .
o Allow Defeaturing (FRVFE ). #FEFzml, WA AR, RVFRHMEZEMS, F
NJE LS E /A, S WIBRSIREE S, IF CLR SR T U 0R A
® Geometry Type (JUf[ZEA): #E#¢ Solids Only. Surfaces Only. Wireframe Only,
SR RN T ZRHERIAY, B4 ALL Entities S A2 HETT.
WETH, Hifi OK LN 5E SN
B CreoParametric
P38 S b 1 £ File > Import > Parasolid #74-. #8H W1l 3-28 FiRf¥ ANSYS
Connection for Creo Parametric Xf1&HE . 275 ZF AWSCAE, FFATEMB S LR JLAN &I,
o Allow Defeaturing (FRVFfE ). #FEFzml, WA SR, RFRHMEZEMS, F
NJE LSRG R A, S W BRSIREE S, IF L SR T A ORAF
® Use Assemblies (ffHHEAL): 45 NBEHC B SO L %0
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® Geometry Type (JUf[ZA): #%E#F Solids Only. Surfaces Only. Wireframe Only,
SRR T ZRHERRL, %64% ALL Entities 5 A2 # &I,
TEER M, 4 Creo X RAY A NETI, 28 10 2 Bk FETHoR
PICAESN, HSAN ANSYS 1) LA i 2 45 FH BRI AL AR &R
WETH, i OK #AN N 5ES N,
B NX
1E 18 H 52 5. 1% 3¢ File > Import > NX Ay 4> . 58 H 11 18] 3-29 i 7~ # ANSYS Connection
for NX XEHE. EHEHEF AR, FHar MBS LT JLANED.
® Allow Defeaturing (L ). #EHixmi, WA SR, RFFHEES, F
NG LR B /A7, 15 W PR B EIE R, I DA ST T8 SORAT
® Useselected layers only (UM HIEFHIEE): mEHESANEES, B2 (W
100 BEHE (1 10~15) 337], BRUCHIAATE 2.
e Geometry Type (JU{[28%): #%F SolidsOnly. SurfacesOnly. Wire frame Only %3
RSN, . LHER, £+ ALL Entities ‘F A2 E G,
WETH, ¥ OK #A N 52 SN

ANSYS Connection for Creo Parametric ANSYS Connection for NX
File Name Directories: filElione Disbes
lmi eicem cfd = e el Cancel
= = o Cancel " =D "
A= ICEM CFD = &= ICEM CFD = =
B 12MEREE R Help £ 1245 G ﬂ
£ amesim 0 amesim
= 4NS £ AMS
T AMSYS - il £ ANSYS -
List Files of Tppe: Drives:
List Files of Type Drives: |F'arl File [ pit] j ‘ He j Metwork..
|F'art File [*.prt*] j | He j Metwork..
Select Layers:
[ Use selected layers only 1-256
Start Command: r
Geometry Type:
progl r X
I Allow Defeaturing S olids Only -

K 3-28 ANSYS Connection for Creo Parametric ¥ 1i5HE 3-29 ANSYS Connection for NX X} iHHE

LB

RENHET GUI Har S UFAIE ANSYS IR 7 i, $RAL T 3RAF /0 A i 2y
Frigtt, M J APDL i ARG AESL#EAT 48— Ui
FINI (FINISH)
R P S b
/PREP7
BEN AL PSS o
KNPT,X,Y,Z
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BRTAHTANTEIREE (5 2 B
R4 K FAE AR XI5 e A br A7 B A R B R

NPT: kiS5, BINKEHOIER S RS B E N MR RE S 1.
Xy Y. Z: RBESAARR, BRIAKN 0.

L,P1, P2, NDIV,SPACE,XV1, YV1, ZV1, XV1, YV2, ZV2

154 L FlFER TAEX A RIS R B rl B — 262k, iTLIO BB 4L, XVILY VI,
ZV1. XV2, YV2. ZV2 535l A KRB ALAE XL Y Z 751 ERPIREER, 408 0 i
L BN HE

P1. P2: BOEHMNA R AR Y, 2 P1=P2 I, BUEE GUI thiniiThse, HJ5
I35 H P45 25

AP1, P2, P3, P4, P5, P6, P7, P8, P9, P10, P11, P12, P13, P14, P15, P16, P17, P18

B A THERBA R A8, rTHED 3D, &2 18 4 mIERE

CYL4, XCENTER,YCENTER,RAD1, THETA1l, RAD2, THETA2, DEPTH

84 CYL4 HF Al — R,
XCENTER. YCENTER: #&5E R CrAL%E,
RADI1. RAD2: PEANEmIH K47, Bl iZar e A& G . R4

BLC4, XCORNER, YCORNER, WIDTH, HEIGHT, DEPTH

f64 BLC4 I TRl — MKk, i — AT mAsds (XY mHRD. XY HHRK
BE B M Z 7R BRI R S B .

ANSYS HAiXFE—Km4, AL, ERZCRMER, BEERATARNER,
ASEL 5 VESL, §i# M THPNER, EEHTARNER, WERESSEEL, X
— R AWk — U, IR 3-2 A 3-3,

*32 MREWR

2 F A A 27 i & WA Lo
5 (X0 K L A \% N E
%*33 EAMS
fir 4 Fig
XSEL PSR
XMESH KI5y SR
ADELE DESSES
SPLOT TELAEX R xR
XLIST FHXT R
XGEN x5
XCLEAR THERX R
XADD AR IE SN
XSUB A IR IS K
XGLUE i/RBHEAEIH
XSUM THEX LS B
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ST RS RIENEETT

B ERES, B LN AR, AREHEE TRk BHE
i S AN A B BTN, B AN B 3-30 R

2

K] 3-30 7 EAE B A

(1) 14T ANSYS, fEEzgHh, ¢ Preferences, 31 411& 3-31 sl Preferences
for GUI Filtering XJ iHHE. 2% Structural (Z5#404T) LI, A OK #2415 o Hrdfh s
BWHE.

Preferences for GUI Filtering
[KEYW] Preferences for GUI Filtering
Individual discipline(s) to show in the GUI

I ANSYS Fluid

Electromagnetic:
I Magnetic-Nodal
[~ Magnetic-Edge
I~ High Frequency
™ Electric

Mote: If no individual disciplines are selected they will all show.

Discipline options
& h-Method

oK Cancel Help

K] 3-31 Preferences for GUI Filtering X 1 HE

(2) MFEZEHH, iEFF Preprocessor > Modeling > Create > Volumes > Cylinder >
SolidCylinder 4>, 7E#H X HEHES, WP X Tifi A 0, WP Y %A\ 0, Radius %
N 5, Depth Tifii A\ 10, . Apply #4401

FAE WP X %N 12, WPY %A 0, Radius Ti%i A 3, Depth Ti%i A\ 4, #.i5 OK
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TR — AR . SNSRI 3-32 i, BRIA B, 258K 3-33
PR

M\ sclid Cylinder |-z
& Pick  Unpick
WP X S
v -
Global ¥ =
v -
z -
Radius I:I
Depth 16|
0K | Apply |
Reset | Cancel |
Help |
& 3-32  Solid Cylinder X1 HE 3-33 AP E A

S FH 3% B e $% Utility Menu > Plot > Lines 774>, 45 5418l 3-34 ffiR.

)

K 3-34 BN

(3) M\SZH S s % 4% Utility Menu > Work Plane > Local Coordinate Systems > Create
Local CS > At Specified Loc 74> .

TEFTIFHO QAL bR RXHHEHE T, 7 Global Gartesian SCAHKEHHIA 0,0,0, ZRJ5Hiik
OK f%4Hl, 733 Create Local CS At Specified Location X} 1HHE, #n&l 3-35 fis.

7E Ref number of new coordsys H#iA 11, 7£ Type of coordinate system HHiEFE
Cylindricall, £ Origin of coordsystem SCAHEH 734N 0,0,0, iy OK %4, w1l 3-36
FT7R o



[SEl
AN
Create CS at Location
{* pick " Unpick
Count = i
Maximum = 1
Minimum = 1
WP X =
s =
Global X = I\ Create Local CS at Specified Location 3
¥ = [LOCAL] Create Local CS at Specified Location
KCN Ref ber of d
2 = ef number of new coord sys
KES Type of coordinate system [Cylindrical 1
{" WP Coordinates XCVC,ZC Origin of coord system ‘g Ho ||o
* Clobal Cartesizn THXY Rotation about lacal 7 |:|
THYZ Rotation about local X l:l
0,0.0 THZX Rotation about local Y |:|
Following used only for elliptical and toroidal systems
apply PAR1 First paramet ter
PARZ Second parameter
Reset Cancel
felp ok | apply_ | cancel | Help |
A — — &1 - —
Kl 3-35 A ARRR AR I I R AR AR 3-36 QU R ARAL R R

(4) 7EFEH R EFE Preprocessor > Modeling > Create > Keypoints > In Active CS 7y
4, s NE 3-37 Fizs i Create Keypoints in Active Coordinate System X 154 o

1E Keypoint number S ASHE % A <8 559w 5 110, 7E Location in active CS CAHEH
B ONTEE S 110 [RARFR (5,-80.4,0), FAd: Apply $&41H6E, FHLE Key point number S
FERH N8 S 9% 5 120, 7E Location in activeCS SCASHE Fh 4 N8t 5 120 A2 HR
(5,80.4,0), Fi OK ¥4l B — D IRHE S

(5) MSZHISE s Utility Menu > WorkPlane > Local Coordinate Systems > Create
Local CS > At Specified Loc 74 .

TEFT TR G AR bR R X IEHES, 7E Global Gartesian SCAKEFHIA 12, 0, 0, SR)5
iy OK #%4Hl, 753 Create Local CS At Specified Location X} 5 HE

7f Refnumber of new coordsys H#i A 12, 7E Type of coordinate system HiZEFf
Cylindricall, 7F Origin of coordsystem SCASHE FH 3 7% A 12,0,0, iy OK %41,

(6) M FEZEH % Preprocessor > Modeling > Create > Keypoints > In Active CS iy
4, M Create Keypoints in Active Coordinate System XJ 15 HE

1E Keypoint number SCASHE % A <8 559w 5 130, 7E Location in activeCS SCAHE H
B ONTCER S 110 fIARKR (3,-80.4,0), Bl Apply %4l E, FAE Keypoint number A<
FER N8 S 9W 5 140, 7E Location in activeCS SCASHE Fh 4 N =855 120 A2 HR
(3,80.4,0), Hd OK #4Hl, B —MIRHE S

(7) M\ FEZEH 1 3%k$% Preprocessor > Modeling > Create > Lines > Lines > Straight Line,
34t Create Straight Line X[ 5AHE, 78 TAE X th4a BUOCHE & 110 5 5C8# 55 130, 51120 5 140,
AO110 5120, #3130 5 140, fEEAIMN 4 K BEL, Hifi OK %41, WK 3-37 k.

(8) MFE3EH ik Preprocessor > Modeling > Creating > Areas > Arbitrary > Areas >
Arbitrary > ByLines 7% RIKFGENIRIEE L) 4 20 BH 2k, 9 OK #&41, AERrliaE
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T 3-38 s

\\
"/
o
CE 1T
K 3-37 Qi 4 KEEZ K 3-38 Al Py

(9) M ESEHHI%FE Preprocessor > Modeling > Operate > Extrude > Areas > Along
Normal fi4>. ERITEE L BN IR, B OK #4l, Wil 3-39 Fis.

I\ Extrude Area along Normal Bd

[VOFFST] Extrude Area along Normal

NAREA Area to be extruded l:l

DIST Length of extrusion

KINC Keypoint increment I:I
oK | Apply | Cancel | Help |

K 3-39 AR

FTIF VAR X IEHE, J N\ DIST=4, JEJZIK 77 a2 B FE B £ 1) 77 7], S OK %41,
AR DU AR FE AN 3-40 FT o

(10> MIZH s pi%$F Utility Menu > WorkPlane > Change Active CS to > Global
Gartesian 14>,

M SEFSE B % $F Utility Menu > WorkPlane > Offset WP to > XYZ Locations iy 4>,
1F Global Gartesian X ASHEF i AN 0,0,8.5, RJ5 B OK 24, WK 3-41 Aros.

Offset WP to XYZ Location

i Pick " Unpick

[}
1000

1

" WP Coordinates
@ Global Cartesien

0,0,8.5

-
Cancel

Help

K 3-40 AR DU A K 3-41 (mFe TAEFH
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(11) M FEFE i PE Preprocessor > Modeling > Create > Volumes > Cylinder > Solid
Cylinder #i74>, {EHLH X UFHES, WP X TifiA 0, WPY Ti%iA 0, Radius Ti%iA 3.5,
Depth Tji# A\ 1.5, .5 Apply #%4.

FE WP X i\ 0, WP Y Jii%i A 0, Radius Jii%i A 2.5, Depth JifiA\-8.5, .
OK A A p o — AN RAE A . 75 BIPIASBAEAA, S5 R n1E 3-42 fos.

(12) MFEZEH LS Preprocessor > Modeling > Operate > Booleans > Subtract >
Volumes fir2>. 7E B & Hh3a BUBI A AR BIAEAR, FE AR “9R7 #RAERREAE, 5
o Apply %8, 7EEIE R O AR BRI S PR EAE R E A R UL IR, H$
7 OK ##%8H, Prigfgs Runl&l 3-43 s

B 3-42 A AN R A A4 Kl 3-43 ARk FHFL

(13) M\ S # A% $# Utility Menu > WorkPlane > Offset WP to > XYZ Locations iy
4>, 1E Global Gartesian SCAHE 4 AN 0,0,0, A5 H.5 OK %4 .

(14) M FEEHH%EFE Preprocessor > Modeling > Create > Volumes > Block > By
Dimensions 7% . AWK 3-44 Frox, 4245 R a1 3-45 Fros.

I\ Create Block by Dimensions =
[BLOCK] Create Block by Dimensions.
OK | Apply | Cancel | Help |

K 3-44 QKK

(15) M F3ZHidig £ Preprocessor > Modeling > Operate > Booleans > Subtract >
Volumes i 4. 7EEIE & H 8 BUBIA JOR BIAEAR, FE AR “9R7 BRAERIBE, 5
o Apply #%4H . 78 B B O A3 BOIRIEE S T AR E AR R 987 RS, Hidi OK
8, PRI SR an & 3-46 fos.

(16) M5z s rp % $ Utility Menu > WorkPlane > Offset WP to > XYZ Locations iy
4, {£ Global Gartesian SCAHEFHIA 12, 0, 2.5, #R)5Hddy OK %4 .
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Kl 3-45 AT Kl 3-46  A:ploe AL

(17) M FE3EH 1% Preprocessor > Modeling > Create > Volumes > Cylinder > Solid
Cylinder fi74-, 7E#HFIRHERES, WP X Tifi A 0, WPY Ti%i A\ 0, Radius i\ 2,
Depth Tiifii A\ 1.5, . Apply %4

F/E WP X Tii#i N 0, WPY Tii#i A\ 0, Radius W% A\ 1.5, Depth T A\-2.5, B
OK %4, A pn—AEMAR. BRI BAR, K 3-47 s,

(18) MFZEH R ik $E Preprocessor > Modeling > Operate > Booleans > Subtract >
Volumes fir%-. 7EEIE & L P e BB, 19K “IR” BRAERIBHA, Fifi Apply %
o FERIE B rbs A ST B A B AAAE AR “O2s” BORE R, s OK 4%4H,
P25 R an1El 3-48 s

K 3-47 AR FEAR K 3-48  TEEAFL

(19) MFEZEH %S Preprocessor > Modeling > Operate > Booleans > Add > Volumes
4o £ LN TEAE o Ll Pick ALL %4

(20) M SZF =% s ik % Utility Menu > PlotCtrls > Numbering 4>, 1% & Volume i%
TNy on, By OK %4, Fri3H4s Ranl& 3-49 .

Kl 3-49 RERIZE
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(21) EHUTAE2% 1 SAVE-DB,
(22) HEHUCTAEZ B/ QUIT.
AFNEAE R 2T .

/CLEAR,START

/FINSH

/PREP7
CYL4,0,0,5,,,10
CYL4,12,0,3, .4
LPLOT
LOCAL,11,1,,0,0,0,,.1,1
K,110, 5, -80.4 , 0
K,120, 5, 804, 0
LOCAL,12,1,12,0,0, .1, 1
K,130, 3, -804, 0
K,140 , 3, 80.4, 0
LSTR,110 , 130
LSTR,120 , 140
LSTR,130 , 140
LSTR,120 , 110

FLST2 , 4, 4

FITEM,2 , 24

FITEM,2 , 21

FITEM,2 , 23

FITEM,2 , 22

AL.P51X

VOFFST,9 , 4.,

CSYS,0

FLST2, 1, 8
FITEM,2, 0,0, 8.5
WPAVE,P51X
CYL4,0,0,35,,.,15
CYL4,0,0,25,,,85
FLST,2, 2, 6, ORDE,2
FITEM,2 , 1

FITEM,2 , 3

FLST3, 2, 6, ORDE,2
FITEM,3 , 4

FITEM,3 , -5
VSBV,P51X,P51X
FLST2, 1, 8
FITEM,2,0,0, 0
WPAVE,P51X
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BLOCK,0, -3, 0.6, 0.6, 0, 8.5
VSBV,7, 1

FLST2, 1,8
FITEM.2, 12,0, 2,5
WPAVE,P51X
CYL4,0,0,2,,.15
CYL4,0,0,1.5,,,25
FLST,2, 2, 6 , ORDE,2
FITEM,2 , 2

FITEM,2 , 6

FLST,3, 2, 6 , ORDE,2
FITEM,3 , 1

FITEM,3 , 4
VSBV,P51X,P51X
FLST.2, 3, 6 , ORDE,3
FITEM,2 , 3

FITEM,2 , 5
FITEM,2 , 7
VADD,P51X

SAVE

FINISH

AE/\GE

AT T ANSYS HUEB %, ORI 3 ik e B S A PR T AL
Mo AFIRLH T W TERG S, FIRE IR E ANSYS @5,

AT AR AR, AR T B B N ERIE D R, R
PR A FER 2 N 25>



aros =z
- Fd45
210/ \ Tooy 447
M'JJ'J 455

SRS 58 R SEAARR R B 228 1 WS Il 7 A REHEAT SRARTH B, LIRS AR B IEA S
BTSRRI R 2 IR IC T I BT, AR R 15 DL SR B R R BT
SR P 7 RIS 1) K BT RETA B HIRE B, AN BRI A AT e S B0 S R B 4 4528
W E, HETRSBUCERM. MR EHA 3 0%, BE RooEtE. wE
PRl 747 ) A A B R A o

F>] BiR:

B TR MR AR

R R R Rl P B 5
BRI A T

TRERIRE IR 1395 R

BN BTEMN

BIGE SRR YEA M JURN: B0 A (TYPE) . SEH 3 (REAL) . MHEMEE (MAT).

ANSYS $24E 7 297 B A Bt al LR 5 32 BN 1036 1T 0 NS R G ARG T
R TG. BEHHIG. WARRIG, WISRI 4B G, LS-DYNA g, 2RI AT
(LERE ] 40 T BT (Z4E). AEET (Z4E).

PAGER BTN, I e 850 (BEAM3), —4EFF#o0 (LINK1) ., =4k
Ho6 (BEAM3), =445k 50 (SOLID45) 4.

MRICEE B T A M5, W 4R 50 LINKD B 15 500,

1817 ANSYS, fEfm 2 AME PN 54 IF4% Enter 8, £ & 4-1 Fros B4 .

/prep7

¢cyl4,0,0,0.07....0.1
¢cyl4,0,0,0.05,,,,0.1
blc,4,-0.1,0.03,0.2,-0.03,0.1
vsel,s,volu,, 1

vsel,a,volu,,3
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vadd,all

vsel,all

vsbv,4,2
blc4,-0.1,0,0.2,-0.1,0.1
vsbv,1,2
k,101,-0.1,0.03,0
k,102,-0.1,0.1,0
k,103,0.1,0.03,0
k,104,0.1,0.1,0
1,101,102
1,103,104

A\ Element Types =

Defined Element Tvpes:

Add. .. | Iptinns..l Delete |
Close | Help |
4-1 SR & 4-2  Element Type X i HE

1F 35 4% Preprocessor > Element Type > Add/Edit/Delete 4>, 3 H 41 4-2
BT 7~ B Element Type X iGHE , 5.t Add #2401, 54 H an B 4-3 Frzx i Library of Element Types
X TEAE o

4

I\ Ubrary of Element Types

Quad 4 node 182
8 node 183

Brick 8 node 185
20node 186
concret 63

Library of Element Types

] »

|Brick 8 node 185

Element type reference number
QK | Apply Cancel Help

4-3 Library of Element Types X7 i HE

FEHIRAEHIEFE Solid, R J5EA MIF K ik Brick 8node 185, Hii OK #%4fl, 58
R IEIRTY S S, RS Element Type X EAE A 7R CUk #E10 s R B an K] 4-4 FoR, %
/4] Element Type XJi1&HE, Z b, SERERITORAIIE L.



X5 W&

B FIAEELRE, %45 LINKI8O ¥t & BEAMI8S Hyt, Wik 4-5 Fizs.

=3 A Element Types ==

A\ Element Types

Defined Element Types:
SOLID18S
LINK180
BEAN18E

Defined Element Tvpes:

SOLID1SS Type 1
Type 2z

Add. .. | Iptions. . ‘ Delete | Add. .. | Iptions. . | Delete |
Close Help Close | Help |
K] 4-4  ElementType X iEHE - & niE R 1 H 0 Bl 4-5 03 AN R IT

1£ T3 % £ Preprocessor > Real Constants > Add/Edit/Delete 4>, 3 H & 4-6
Fi7~ ] Real Constants Xf {5 HE, 5.7 Add %40, 58 H &l 4-7 Bz~ #) Element Type for Real

Constants XJ1EHE o

A\ Real Constants [==]
. — N\ Element Type for Real Constants  [waw|
Defined Real Constant Sets
Choose element type:
Type 1 SOLID18S
Type 2 LINK18D
Type 3 BEAMI1BE

sdd .. | Bdit... | Delete |

0K | Cancel ‘

Close ‘ Help ‘

K] 4-6 RealConstants X} i HE ] 4-7 Element Type for Real Constants X i HE

TEF) Rk FE Type2 LINK180, Hidi OK %41, 34 i 4] 4-8 fir7n ) Real Constant Set
Numberl,for LINK180 X{EHE. 7E Cross-sectionarea Fi AHEH N 3.14159%0.05%2, Hd

OK 351 52 1 »
TEE 4-7 3FUEHE 3 Type3 BEAMI18S, Hiihi OK #4401, s WK 4-9 Frniiins

BER.
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I\ Real Constant Set Number 1, for LINK180 3

Element Type Reference No. 2
Real Constant Set No.

Cross-sectional area AREA |3.14159*D.05

Added Mass (Mass/Length) ADDMAS

i

Tension and compression TENSKEY Both

oK ‘ Apply | Cancel | Help |

K 4-8 Real Constant Set Numberl,for LINK 180 X 4FHE

A Note @

@ The BEAN18E element type does not require real constants.

Close |

B 4-9 R 188 FIL AT BSH %k
MELEBAS e E R T DU B, FFARf —Fh 2R AL B n AR 2 B e S A,
FE I H BTG AT AR [ SO, 780 T Rz o R B NS
1E T 3§ % $¢ Preprocessor > Material Props > Material Models 774>, 5 H 11 & 4-10
Ffr7 ] Define Material Model Behavior X5 HE .

M\ Define Material Model Behavior \EHEHE\
Material Edit Favorite Help
Material Models Defined Material Models Available

Haterial Model Number 1 =] @ Favorites

B8 Structural

&8 Linear

@& Flastic
)

@ Orthotropic
@ Anisotropic
Nonlinear
€ Density
& Thermal Expansion
Damping

J B Fand b3 MenFFnd et J

4-10 Define Material Model Behavior ¥ i54E

TE4 ] Material Models Available %1 HE Hi%#¢ Structural > Linear > Elastic >
Isotropic, 5 H U1K 4-11 Fr7~ ) Linear Isotropic Properties for Material Numberl X {5 #E .

SN EX (PR =2.1ell, NUXY GAfAEL) =027, #iii OK %41l

1 Define Material Model Behavior Xf 5 HE[] Material Models Available %13 H1 i35
Structural > Density, # H 41 4-12 Fr7~ ) Density for Material Number 1 X} 1EHE



X153 P 1%

N\ Linear Isotropic Properties for Material Number 1

==l

Linear Isotropic Material Properties for Naterial Number 1

T1

Temperatures
EX 2.1ell
PRXY 0,27

Add Temperature|Delete Terrperature|

Graph

Ok | Cancel | Help |

K] 4-11 Linear Isotropic Properties for Material Number1 i

A\ Density for Material Number 1 @
Density for Material Number 1
T1
Temperatures
DENS a0
Add Temperature | Delete Ternperature‘ Graph
QK | Cancel | Help ‘

K 4-12  Density for Material Number 1 % {5 #E

£ Density for Material Number 1 X iEHERI A DENS () =7800, H.ifi OK %4l 5¢
1%, F5<M] Define Material Model Behavior Xfi5#E, F 5 Ic/E MR E Lo

BERABRID 4]

PSRl 7 e R M I R R R B A, X B BURI B B UE 1A A PR TSR
FEGPHTIN BE A6 AL K P 5 2 BEPE RO ZEOK, X — BT B2 ) 32 2 BT RO 2] A% R
T

421 EEEMIEXIS

XHIFAE M S, ANSYS $RAEH R B Bk 70 TH S — R PRaE 1 ks &l 7 75 50,

7£ T Hh % £ Preprocessor > Meshing > MeshTool @74, #H A 4-13 AR
MeshTool £ k5 T 5.

7% Smart Size 1%

i, RV AT sl v B R R RS S0, VEEA T CRg4iD
2 10 CHIEG), BRINZINN 6.

FERGEZEHRITE o, A ie BRI R X 2)R (Global) #, BLZE XS, 2855
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JURITE R W E

B R MRS I, W MAS P Ek R E E R B W B, fE SRk
Preprocessor > Meshing > SizeCntrl > SmartSize > AdvOpts 74, #H U 4-14 FraE
Advanced Smart Size Settings X} 1 HE

MeshTool
Element Attributes: A s SmartSize ngs @
SMRTSIZE], [ESIZE], [MOPT] Smartsizin
Global ~| st L i 1 i T 9
SIZE  Global element size
™ Smart Size
K| 2l FAC  Scaling Factor
Fine 6 Coarse
e ot Used only if SIZE is blank or zero
o Cork
Global Set | Cear Interior Area Expansion and Transition
Areas Set Clear EXPND Expansion (Contraction)
) [edl| e TRANS  Transition Factor
Copy Fiip
Layer Set Clear Maximum angle per element for arcs
Kes sot | Clear ANGL  Lower-order Elements
ANGH  Higher-order Elements
Mesht [yoimes -
Shape: + Tet " Hen Other Options
@ Fiea  C epped© Suesp GRATIO Proximity Growth Ratio
Jor 4 sided .
SMHLC  Small Hole Coarsening ¥ On
Mesh Clear SMANC  Small Angle Coarsening ¥ On
MXITR  Max Num of Iterations l:l
Refine at: |Elements -
Fefine.
OK | Apply | Cancel | Help |
Close Help

K] 4-13  Mesh Tool M%K% 4 T A K] 4-14  Advanced Smart Size Settings %] iEHE

AR RS Sl 7 RS G an P 4-15 Bl

B 4-15  ASERIPRERI 5 R 500

422 ZFBTRTES

4 Ry ) B 70 RO 42 i BE N BB 8 B KIS TCI G, B 5 B 2 A 70 B
A

1E 33 H % $¢ Preprocessor > Meshing > Meshing Tool > SizeCntrl-Global > Set iy
4, WATEK 4-13 F[) Size Controls % £¢ Global > Set, #HI AP 4-16 7~ F) Global
Element Sizes % 15HE .

TEZXHRE S, SIZE N KBTI, NDIV NEE&Lu 0 i, Wi L
PR e H R,
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I\ Global Element Sizes 52

[ESIZE] Global element sizes and divisians (applies only
1o "unsized” lines)

SIZE Element edge length D
NDIV No. of element divisions - I:I

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

0K Cancel Help

K 4-16 Global ElementSizes % iEHHE

1E F 3 5 ) Preprocessor > Meshing > SizeCntrl > ManualSize > Global > Size fy 4>
WAy 5 H B 4-16 BT XS TEHE

VA E#AE AT i ESIZE 5 SIZE A& K58, B F ESIZE g &I (OCH] & REX)
53 WIAG DIRED , KR FH A [ (1) 88 70 RS e B K1) 23 WX A%, 25 5 B B X 23 Th g — s IS
ESIZE &5 SAEH, (HN 7@ ge i 225 LT el $i8 e B RS T se e ke

423 BOABTRT=H

#r P AATAETHR E, ANSYS ¥R BRI HIT RS, B AR BT i ds i 28
()85 /N5 g5 KA B S 3R T v o U A%

— R L BRUA B TT RS N T BRSR R AR K 23 AH AR OGP, B E A R
AT LA .

1E F 3¢ B A % 3¢ Preprocessor > Meshing > SizeCntrl > Manual Size > Global > Other iy
4, BNl 4-17 Fi7s i Other Global Sizing Options X & HE. 57 LL{# ] DESIZE #r 4>
PEEER AR ST

I\ Other Global Sizing Options 52
[DESIZE] Other Global Sizing Options

mapped meshing and while
n be used for free meshing when

MINH For higher-crder lement

Maximum number of divisions per line
MXEL For lower + higher-order

Maximum spanned angle for arcs
ANGL For lower-or: lements

ANGH For higher-order element

5

LT

Element size (edge length)
EDGMN Minimum edge length

EDGMX Maximum edge length

Target aspect ratio for adjacent line
ADJF For free meshing

ADIM For mapped meshing

ok | caneel | Helo |

& 4-17 Other Global Sizing Options X iFHE
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424 KERRTEH

SR R RS R iR SC B R R B s RS

1F F 3E Hurp % 4% Preprocessor > Meshing > Meshing Tool > Size Cntrl-Keypts > Set i
4, WAT7EE 4-13 |1 Size Controla Hi%# Keypts > Set, 7 H U1& 4-18 A7~ Elem Size
at Picked KP 3} 1H1E .

I\ Element Size at Picked Keypoints £3
[KESIZE] Element size at picked keypoints

SIZE Element edge length D

Show more options ™ No

OK Cancel Help

Kl 4-18 Elem Size at Picked KP S iEHE

FE TAE X g B fI 0 OB A, By OK 424, 3 th tn ] 4-18 Frs i) Element Size
at Picked Keypoints X} 15AE o

AN () S8 R AT LA E AN [F] ) SG 88 i RS, 9 FH P AE S FH s o] b SR (L B 2 4],
FERRAEGE BN IR R X R 78 . 4R REMIAS AT IR, D 17 3& B 4 1) i 2 55 LART ik
BAFE & 1 RAT AT REC AL

12 1) S 5 R 0T LAF KESIZE i 4 58 o

425 ZR~TH

AR R il 45 ) 4 R ks il B o RS

1£ 32 B % $§ Preprocessor > Meshing > Meshing Tool > SizeCntrl-Lines > Set iy 4,
WA 7E & 4-13 1Y) Size Controla Hi%F¢ Lines > Set, #H Elem Sizeat Picked Line ¥ iFHHE .

FE TAE X e B 1) 2k, Hiddi OK 324, s ¥ 4-19 B/ Element Size at
Picked Lines %} iFHE .

PRI DONAS R R 248 2 A R BT RS, 4858 RS AT DU e e Es i, X e
T, SRIRSE AT DU R RS Kl 43 4T A8 P 4 e BRI AR5, 55 000 RS E 8 e A% K1)
SHFTIFI AT RE TR, AR REMIAR I 73 AR 2

P RS T LUA LESIZE 456 B

TEANE 4-13 Fros sl o> TR A i BJ7 o @ e AR ik #E Lines, Hi41
FAMIM Set #24H, i Line Attributes X EAE, BB b — 42k, W& 4-20 HE
Zeprit, B OK %40, 0 4-21 Fi7RHJ Lines Attributes X 15HE
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A Element Sizes on Picked Lines [-22|
[LESIZE] Element sizes on picked lines
SIZE Element edge length I:l
NDIV  No. of element divisions I:l
(NDIV is used only if SIZE is blank or zero)
KYNDIV SIZE,NDIV can be changed ¥ Yes
SPACE Spacing ratio I:l
ANGSIZ Division arc [degrees) I:l
(use ANGSIZ only if number of divisions (NDIV]) and
element edge length (SIZE) are blank or zero)
Clear attached areas and volumes I~ No
OK | Apply | Cancel | Help |
] 4-19 Element Size at Picked Lines % I
A Element Sizes on Picked Lines -3

[LESIZE] Element sizes on picked lines
SIZE  Element edge length
NDIV  No. of element divisions

(NDIV is used only if SIZE is blank or zera)
KYNDIV SIZE,NDIV can be changed v

SPACE Spacing ratio

ANGSIZ Division arc (degrees)

JLF L

( use ANGSIZ only if number of divisions (NDIV) and
element edge length (SIZE) are blank or zero)

~

Clear attached areas and volumes No

ok | Apply | Cancel | Help |

Bl 4-20 kHfk & 4-21 Lines Attributes ¥ 1% HE

7E Line Attributes X} i AEH ] TYPE Element type number %13 F1i% % 2 LINK 180, H
i OK #%4l, SERU IR NE .

i K 4-13 F g ASKI 2> TR 1) Mesh #%4H, 584 Mesh Lines X[i&EHE, 75 TAEX H
e BBk, B OK #%4l, SEiZE kR4 .

S V) RIS EB PR, X5 RIS 58 U B BRI BT AR R 4, R
o5 B, 1A 41 TR E SR ITH ) BEAMISS HLT.

SERKR A BEAE S, (RS2 ik ¥ Plot > Element iy 4, Xl 4r 45 R anE 4-22
F 7 o
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B 422 SER R ITRISY

426 TERTHEH

T RS R il a4 ) i ROk i B e RS

1E F 3¢ H.Fh % $¢ Preprocessor > Meshing > Meshing Tool > SizeCntrl-Areas > Set 4,
WA E 8] 4-13 # Size Control H1i%& % Areas > Set, # H} Elem Size at Picked Areas %} 15 HE .
T LAE X HR BB I 26, ey OK 424, 78 H Wi 4-23 Bz ) Element Size at Picked
Areas XTiHHE

A Element Size at Picked Areas =N
[AESIZE] Element size at picked areas

SIZE Element edge length I:l

OK | Apply Cancel | Help |

K 4-23  Element Size at Picked Lines X 15 HE
FH P AT DLORAS R B T XA R B e R, 1T 5 1T 1) 58 ZRANAE R Fi e 208 R ~T R OG t
RO, HARR TGS /N RSE BT, AEA TR RS S RS R T HFR, N T i
2GR B LTI AL, F8 5 RS R BT
2 i) 1h RUH . 7] A AESIZE 152 56 o

427 BRRTEXwSHMEIRF

FIC RTS8 R S5 Rt — R PV CHR S ILFIE AR, AF KR LI

AN, P R A S AR T A R v A s ) RS R A3 RSE S BLR B O AT 2R
L2 5-1,



X5 P 4%
*5-1 BRTEXGBSHMTEIRE

ilz2 LIS N BRI ST
1 AN el 28 R sF )
2 FE R ST et s RT3 RE 2R 5N LR R SRR A ] B 2D
3 ESEL ST E kil AR B ICRSFIEH] G RE fR 5/ JUA] RSP ARFAE S 0] Al 2008 )
4 BRI 70 R R A K oY R R

428 SRS

TEUNE 4-13 Fos PR KI5 T2 HH i+ Element Attributes 24 Global, Hifi Set, #f
! Volume Attributes XJ 15 HE
B TAEX B4R, Wil 4-24 Fros, Hif OK #%4, 74 Volume Attributes X 1EHE
% Element type number i%£4% A 1 SOLID45, i OK %41,

K 4-24  SEFEERIO 1A

FEIE] 4-13 PR mAg L) o> TE A Mesh #1136, £ 2073 (0% 24 Volumes,
Shape (BICIEAR) EIEFE Tex 5 Free, HliHIMYHIASRTT, B HMigLl 277 B
Mesh %41, W 4-25 Frosidl x5, #dy OK $&HI5E Mg &l 7y, Rl 7r 4R

i 4-26 FioR.
I\ Meshing Attributes. 52
Default Attributes for Meshing
[TVPE] Element type number 1 souDiss -
[MAT]  Material number 1 -
[REAL] Real constant set number 1 -
[ESYS] Element coordinate sys. 0 -
[SECNUM] Section number None defined -
ok | Cancel | Help |

4-25 Meshing Attributes X1 HE

B 4-26 XI5k
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Y]

RUIREE

SERMAR R 5, dned il S5 AN B EOR R AR R BRI R, H AT B Ay
IR TTEEAT B

431 ERME

TH B WA A VR I R R R LT

B BRIAS AT DU B GUI S 1H #AE B0 iy 2 R AT o 75 = S B IE % Preprocessor >
Meshing > Mesh Tool > Clear fi54>, EI7EUIE 4-13 Mgl T R, ¥ Clear 4%
£, 3 Clear Volume X 1FAE .

T2 TEAE T R RS I G Bk T a0 ] 4-15 Fras Mesh Tool XEHEH Mesh X 5 1%
B, HEF Volumes, N3 H a1k 4-27 Fi7~¥) Clear Volumes X iEHE, H TG IT, W
EFE Areas, N3 WP 4-28 FoR 1) Clear Areas X UEAE, FHFIE BRI #. T

Clear Volumes Clear Areas
* pick " Unpick * pick " Unpick
{* Single { Box {* Single { Box
" Polygon (" circle " Polygon (" gircle
i " Loop
Count = 0 Count = 0
Maximm = 1 Maximum = 20
Minimum = Minimum =
Volu No. = Area No. =
* List of Items (* List of Items
{" Min, Max, Inc {" Min, Max, Inc
Reset Cancel Reset Cancel
Pick R11 Help Pick R11 Help

4-27 Clear Volumes ] ififE & 4-28 Clear Areas X} 1HHE
# 4 Clear Volumes Y, Clear Areas XJ1EHE )5, 1E LAEX A5 HEEE BRI HIX %,
i OK #4411, Bl 58 PRS2,
DL 3 /E AT LLF VCLEAR. ACLEAR Z5654 K521
432 MIEHIFERH L

XA p R B RS LI AR 2y, WAL AR X AN RS S5, AT DAEEAT JR) A6
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PRI RST AR, AN 75 205 BRIAE B XA o

XSRS HEAT S 38 X A0 A0 AT DAAE FH 2 s B9 R Boe s SRR SRR T A BBl AT o
FIP AT AE AR B 4-13 Fr7 i) Mesh Tool TR AU FEAAALHIRS R, AT DALE 58 frpige %
Preprocessor > Meshing > Modify Mesh > Refine At 74>, EFE4HL KX 5.

b SR AR BRI A vh 7 S A % 5 Meshing > Modify Mesh > Refine At > Areas
fir4, MY Refine mesh at areas X iGHE .

5 PSR I 1 v 1 A 1] 4-29 P, St OK %41, 98 H ] 4-30 7 (1) Refine Mesh
at Area XJiEHE, #EXFARAS Advanced options 2Ji% Yes, iy OK %40, #Hanpd 4-31
7~ If) Refine mesh at areas advanced options X 15 HE

DEPTH & B2 A5 AR 2 ma R B2, BRUME S 0, B S2m Y irid Hh (4 576 DL AT
il — 2R TT

i € AL AR XS N L7578 (181 4-31 XEEHEH ) POST 650 &1 Aid bR . 1
RA N Tk FE 43, B Rl DU 5 Ja N L5732, JRAG M8 73 J5, ANSYS & Ab2E,
o] LLIE P IF AERE  (Smoothing and Cleaning, the Default). “F-J& (Smoothing Only).
P B R

AVAVAN, . -

g
%

‘E;E

',é%ggﬁg I\ Refine Mesh at Area 52
%%E [AREF] Refine mesh at areas
AR

SNV
VY

LEVEL Level of refinement 1 (Minimal) -

AV‘ N Py
T ptions [v ¥es
oK Cancel | Help ‘

Kl 4-29 EFRZEALITE K] 4-30 Refine Mesh at Area X} iHHE

A Refine mesh at areas advanced options 2

DEPTH Depth of refinement D

POST Postprocessing Cleanup + Smooth >

RETAIN Retain Quads [V Yes

MNote: This option is only valid with an all quad mesh.

OK | Apply | Cancel ‘ Help

€ 4-31 Refine mesh at areas advanced options X1 1 #E

P BOARS, ALK R T B K, R R AL B T DA B
AR B Te AR 0 ORI 2 B T 43R A e i AL B AN RERE 3, A
2 B R A BEAE R B RS, T R R A BT EAE S, IR SR o)
TR, IR AR .

W R HITIRERR, ANSYS SATIRER AR £ 4Efiirh, SR 2401k
D358 AR A AHE (9 B e B SR T B o AE = ZERAL , ANSYSS B BRAE 4L X 35
N EREL 1R 5 AL DX E Y T .
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it OK &l ettt RlE, = EALE Ao 4-32 fros.

K 4-32 Y4k IRk

4.3.3 BERMIgXI5S

SRR CRRT 48 AR B A, 76 TR tE oL N i&E 2R o

BT T5 T RS H RIZE A

B AT TETT R H SR

oM BLRER T SRS RS, A 2RISR AU . FTHF IR R 28 75 R .

1E F 3¢ B % 3¢ Preprocessor > Meshing > Mesh Tool, 34 H 4118 4-13 775 i MeshTool
T H. Hif Layer 441 Set %41, #H Set Layer Controls X} &4 .

1 TAEX R I LR, sy OK 42411, 58 H &l 4-33 FTon i Area Layer-Mesh Controls on
Picked Lines X iEHE. ¥ & 58 RUE i OK %4, S8R MEMRE R 51 .

iﬁmﬁ Layer-Mesh Controls on Picked Lines f F

[LESIZE] Area Layer-Mesh controls on picked lines
SIZE Element edge length

—ar—
NDIV Na. of line divisions

11

KYNDIV SIZE,NDIV can be changed

<l
<

SPACE Spacing ratio (Normal 1)

il

LAVER1 Inner layer thickness
Size factor must be = or = 1
Thickness input is:
i Size factor
 Absolute length
(LAYER1 elements are uniformly-sized)

LAVER2 Outer layer thickness

Transition factor must be > 1
Thickness input is:
@ Transition fact.
" Absolute length
(LAYER2 elements transition from LAYER1 size to global size)

NOTE: Blank or zero settings remain the same.

oK Apply Caneel Help |

& 4-33  Area Layer-Mesh Controls on Picked Lines X iifHE
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X5 W&

SRS RIDEA

WA 73 o A U SR B EEAY, R (RS R O TSRS S T SR AT EL A%
SN, NI SRR BOR, AR LR . SRR PROTE ARt
2%,

441 HITIRIE

WK R ITRA HL & T SRR
1. BITEFEREARREN

BT, S IBLARA Y S TR . R, IEAE T
SR ZHESTIRTE ANSYS Rt SUR I HIEi (75, SRHETE TR IR AR
Ao ALTE MBI IPIRAS L5 T DA 655 48 LR I SERUBE. P LR B i 425
ST AT L AARAS 5 B G = S SR AT F 26 T

BB, BIERR BRI, R RE BB e SR AT,
PR T SE B AN = 4T

AT RIAPRA A, IR SR RO TE 5 OME 5 TR B S BIHE 17
SRS, R4 L5 H TR R TG . JEUT LA A 0 5 4 T O B 17/
MUBCREE, SR RO 0 BTSSR PRV W B2 D 5977 R0 1 4SS 7 75
TR

2. BT

LRRITHRE T, P

B FFERIC (LINK) Rag&ssh )y, BARERZ B, AREAREH, W T#E,
WRAT . MRS 5

B RHIC (BEAMD R LIRS WA IR ), XTCAH TR . AiNeE
IS GsV ERsE bl iy A N sk

W 5% (SPRING) JHTHAEE. AHKATEESSH, M T N S AR 45

3. RET

FeHion (SHELL) FIF-HOHEAY, T LUV i ol 2 ] i i, A i 0 EL AR ) 5
JEAFRFHARTET7 1 RF /110,

4. X-Y FHEEIT

P T T T YER R A BR T, BRI A S A A R AR RR R XY T
T A -

E
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SPTH R TTIE A RN AT 1. BT S VE P IRR /T ST AR L Ao BR e gh
PR o
SN e, Z TN SR, — A LA R
B Z 5 UM RS BN XY AR, iR
B TENEN . BATERLAE XY SN . Z e Ry EREE, B Z T
AR I TH RS PIRASHR AR R
B LA R SF S RS Z D5 TR
Z J5 AAFAE AR 5
SATH AR ) R, Z 7 T R
Z J1a U RF 2 KT XY 77 R
FITA B3 18R R AEAE XY P ;
Z JiAFAER ST 5
W Z J7 R AN o
AR ) R, e B A TR AR TR N R XY TR T Y AR LAT R S Y e — R TRk
A HEMR . BIRLSE LA, —Moa a0 N s
X Bk A T4 SR AR BRI Y B b
ST LA B DA 53 S AE X IR AP B, AR RV X
B R (2 ARV, HegaHm () 84,
VR TR il T AR 8 ) 7 52 P A PR AT A A L P B, R BROR
fif I FIARAE TR 2L 60, R MR LAEE, A S A HATATAT I A s
W R IUE TR S ET S IR, 52 A5 52 43 S AR ST R T T
5. Z#{FEgT
B HRARI U AL, = 4EseiR OB Re R IEIER . TR LR IE R 24 AR
WIS AN B 2 2 45 M a1 2 R R W 2 S5 0 R, 7 AL B G X DA

HEAE
FEREAT 26 R TSRS OL R, SIS R A, SORE I AR 2t v] A3 2 SE 4 (1Y

4

£ CAD BAFHI BB T, BB AR 3 N ANSYS o, Ril7r yasial g, X
A7 R T BV AR R A B

FPFEAS 38 = 07 SR AR A ST IR TR BRI R 5, AN AT — R SRR R 415 (1 56 3%
RE78 532 RETHSERG I 5 rT FTH SE B T4, SRR . I A SRR XA i 2
B, AMUSBOFFERBEIRGEIG R, EEIRFLN, B E RO N AR TR AR .

6. TH®ET

oo — ML MRt TR AL, ks, il Eihoir
#& ANSYS HEN I —, X BIAHSREIR S 25047 — € 2K .
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4.4.2 BRETM1E

WA 73 B D5 324 L A% ) 23 5 RS AR el 2 PR 5 5.2 590 48 1K) I A% ) 2342 il BJD
NE BRI 5 E BRI, B RS IR .

Kl 7 W A% (A T BT AR B SR RN MU, AR HBER Nt A, — B aEE T
BN BT 544, T RIARMRAREAETCREN 7. JUT ARSI 5 s S P A% G 2 o0
BB R T AT A

MR SRS 19X A% K] 73 75 SCPIHE BRH A BR TR A S B D I BT, B R, kR
FLIT L REAS BB R IS R

2, A MR, IR SRR R e 2 2R, (iR
A EAE N IT, BoolH S AR, THEREE . B R I RAR A 2
brffol, BRI T, A IE R R .

1. S RRRE MRS B A S

$6 € F DY 32 % 570 BN THI A 5 70 A il A W I, gkl 2 (0 L AT A4 — i 2 AT
kA
LUBIT R ST PREATTYS i P AL bub 7
ko3 oA, WZAARCNIY . T NS
b puliNE v DV INLE
W AP A SR TT ) FL U AR AL
bR SR DOy i s £k, (ERDEHE EANESE K.
RS R Rl 2 i I PR AE R U R SR, s i REAT S BRI 7 ) S A AL fR 1

2. HERRSMHE

THT B SR DO 1) B 23 A2 6 23 BB S o 4RI 0 % G = 2R, BT o s 2
AREL BT BI B

TS bR A P Bl 2 il 3 T 405 2 S a2 A e e B, — FRCHR BN 43 A o) G gk
AT — € B AL TR A BEAT T 2 St A Rl 7 1) 5 22

V4 AN T B 25320 T 42 B — AN TR B — 2%t ] DAY/ T S 5, 3 31 LS A% o &l
TrEER

1E F 3§ AR % £ Preprocessor > Meshing > Concatenate > Lines 4, # i Concatenate
Lines X 1hHE. Wi EERNL, Hidi OK 4%l 5¢ BRI .

FA P AT DA P — A ] B g i oo AR il 3K, i — AN R 3 B4 AN RS
TN . EF S H A% Preprocessor > Meshing > Mesh > Areas > Mapped > By Corners
frd, TAEX e B, i OK & 5 +a i 3 el 4 M ad,  Hidi OK 421 58 e

VY320 T 2 4h Bl S DX s Kl 73 75 S 4 e a2 R XA R o0 B, RUIE T DU 25 3 T
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3. {RRRET M1

AT RIS RS Sl 43 B0 Gl 200 DY BN AN T, an AR R A s Y s, B4 =44
AL v e DV S Pt R A

LR A R, TR A IR et &, P — i S T Ab B,
AEBRTTEA IS 7N T A e 4 S A 550712

1E 33 H % $¢ Preprocessor > Modeling > Booleans > Add > Areas 54, o] DL#EATIH
FIARDN, AT LEE 323 5 rh ik £ Preprocessor > Meshing > Concatenate > Areas fiy%, 3
ATTHNERE o T 7S T AR FE He i i X H0& A 7S AR

443 RN

X B B JUATRRAE = 4 LT AL, AT DICR 38 (SWEEP) [ 77 1R A2 B 4%
XA IR 5 AT LUK B A 25 9 i A .

B OWTNGEAREE W, BN EAREA IE S T 118 5t

B HERRES H AR AL AUE ARSI, AReRESL), BlunEksE A —4

TELLANA TR AN LR

B T EAR A AR TS B AR E L.

HE MR ) T A BN THAR .70, AT 8T 2 X — DN R R Iu A,
SOLID45.,

#E N MeshTool J&, &+ Hex/Wedge il Sweep, 47412 F 1] AutoSrc/Trg IR H
SR YEAE AL K ¥ Fh 45 K ik 48, PickSre/Trg B 75 £ H - BATIR BRI S H AT, FLIT Sweep
TN RIA] H 30 58 1l 5 o

4.4.4 Fr{BEMIE

2 TS TR A B — AN AR, T PR T Rt R D [ A A i BRAA BT

FrA A%, ST B E PR T — I ST S A T T H TR £ ] MESH200,
AR A TR AR T AN S 5REHAIT, WAL PLANE $.t, fRE TN 51
FAICARULAS, G R A R e, AR AT AR R A

RIS RS ST

KRBT R WSEAR DR L BB, W K4 & GUL R EAE 72,
TEHXT BT A 23t 4T 40— Ui B o
ET,ITYPE,Ename,KOP1,KOP2,KOP3,KOP4,KOP5,KOP6,INOPR




%5 W&
& R IuRA,

ITYPE: H /" BATE LW H IR G5,

Ename: B705, 0 LINK180, BEAMISS %,

KOP1~KOP6: HAIGHEIARIEIN .

R,NSET,R1,R2,R3,R4,R5,R6

TE SUSEH
NSET: sZHH45.
R1~R6: SZHESHUHE .

MP,Lab,MAT,C0,C1,C2,C3,C4

& XEHEE

Lab: APEMAERRE, BT LA R E.
EX: SfMERiE,

ALPX: ZBIZIK 240

CTEX: [B#[R £ 250
THSX: #NAZ,

REFT: %45

PRXY: FiAMALL;

NUXY: KiAfatl;

GXY: ByYIiEaE;

DAMP: FHJELL;

DMPR: iR JE 2R %
MU: BEH 25

DENS: ¥ ;

C: Hh#E,

ENTH: #&;

QRATE: #MAERR;

HF: SHmalit 540

KXX: #feT%;

MAT: MEMHS, HHPE .
CO~C4: 7RI AMENR P F R CHEEID 2 PY IR,

ESIZE,SIZE,NDIV

& XHITLRGT

SIZE: A ORI H Il K,
NDIV: EEFEMT I3 5L
PLEPANSHATIRERL .

AESIZE,ANUM,SIZE

IR E L
ANUM: 7 EEAT 320 (T 112 5 -
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LESIZE,NL1,SIZE,ANGSIZ ,NDIV,SPACE,KFORC,LAYER2, KYNDIV

NL1: 75 Zd sl s .

SIZE. NDIV: 8@/ #IM RS 8uh %, s Hoe UH—.
ANGSIZ: #2425 %], XAE SIZE 5 NDIV A7 A 2.
SPACE: 7331 [R] g b2

KESIZE,NPT,SIZE,FACT1,FACT2

NPT: f57E B E IS,
SIZE: wWEX4r Rt

DESIZE,MINL,MINH,MXEL,ANGL,ANGH,EDGMN,EDGMX,ADJF,ADJM

MINL: 4 FREY ST R0 4R F /M s oc s, BRI 3.

MINH: 4{f H & o B ok 2 B Rs/N oo, BRiACh 2.

ANGL: {2k FARF socis KM, BRI 15° .

ANGH: M2k Faf oo Ks M, BRilh 28° .

EDGMN: f/hsaik, BRAARE.,

EDGMX: f KMk, BRAAKE.

ADIJF: {Y7E H Mg By, AR TE P L. X h BouBR N 1 (KD,

Xt p BICERIA N 4.
ADIM: {XAEBRSS RS R Iy, AT 2RI BUE AREEL . X h BocERI N 4 GER),
Xt p HITERIAN 6.

SMRTSIZE,SIZLVL,FAC,EXPND,TRANS,ANGL,ANGH,GRATIO,SMHLC,SMANC,MXITR,SPRX

SIZLVL: A& K53 B () e A B 70 RS 88 4, AR ) RS (R i 2 R R, mT Han N EL
® N: BEEHIUNTES, N HAMSEI, (HAE 1~10 Z[A];
® STST: %Ki SMRTSIZE ¥ E IR

® DEFA: 1KkEEIAN SMRTSIZE % & ;

® OFF: XM ReMItg &l 4.

FAC: T iHEEAMRE R4 1, BROANEEN 1.
EXPND: PIFEY sl s R 40

TRANS: A% I R %

ANGL: hizk FARFr o KM, BRAA 21.5°

ANGH: MiZk EmPr e oisc R, Bilh 30° .

GRATIO: FHABPERC A AUV KR, HUETER A 1.2~5.0,
SMHLC: /INLHRERE 6 S5

SMHLC /) 1 B FPRL R 3 1 2 0

MXITR: PR s R, Bl 4.

SPRX: HHARTHI Ak 240

VCLEAR,NV1,NV2NINC

5 BRI
NVI. NV2: ¥ M NVI 3| NV2 BTG RE BT 5.



X5 W&

NINC: 1K%5 HiE &,

ACLEAR,NA1,NA2,NINC

NVI1. NV2: ¥ M NVI 2| NV2 ({FrE E&E GG % .
NINC: %5 &,

REING

ARFNEFE AN T RIS 577k AT IR A R e 7 gk i
T2, PRSI AR RE 1 A ARG, S R Te o B . 5 B RS BT LA R TSR
KR E S ARG LR, AEERME AT AR, EEICHRE, ML
o 3 AP BRONE SCR TR, BEE MRS EH] . AR . XRIEE TS, ANSYS
SRALI RIS B % 7 THAZ R PE s & 50 77 5

FEG R T, SRR PIRAS e SRR e £ . a2, R A Z
B =YESARAE ANSYS Rt iR F 22 18] BT HEAT TR B, SRBRAE T M SR R 3R
Ao AAAE YRR JPIRAS K S5 AT Lz H 52 o0 DL TSRO . P RO AR R AT A0
O, ARAEST TR PIRAS B A5 BIAE R = ZESEH th ] R AP i oo i 5



SERA PR JCH AL T 5, ] DUAR 38 45 F4 £F TLFE S B vp 04 0 A Y e onids 97 4444 A
#pr, DL, PR i R 45 ) I 32 J115 k. 7E ANSYS 1, fap 8 Rhid S 4 e
1, XHEER AT DRV NS M. Ji. RN IRE. B .

F 3] BHR:

W ER A 5 B P R A

B R ANSYS ME KT

W SRR R R AR S g T v .

s SHEE

51.1 #HT

FE ANSYS i, ofif it n 7 A W, B SD A A 2 D e . b E
A7 i AR AR T A OB — N 58 Ja SRR, RS ) JE SR i3 s 2220 B N A2 4R K
BT AT EA R BT A FP AT N, T M A2 i 0

— PP AT R NS, IR 5-1 R

#51 HERSE

55 Eg s B Gk Rl
1 HHE 25 (DOF construction) TE SRR Hh [ 78 00, SCHEDT RS
2 LR (Force) M ANTERAY F [ R B A VANIL R
3 RIMHA (Surface load) B INFERS T 1 53 A 71 JEJ3. Btk
4 f#Hifi (Body load) ot A A g i A i
5 HEEAT (inertia loads) BE AN M B S A TSI FAAE NSRS
] ¥ BT (Copled-feld oads) MR W BN G, 1B R 5 s
— BRI BT




Yo7l ==

BEOSE
hnoo#

A RANE L, ANSY'S 0] DUOIn#k ) 0 38n] LAy A s 136
D18 R TEEL. IERL. T3, ANAR. EIJ.

P WL PR R ARG oS .
Wisp. WEHY. WLOBE. WORBL. FRIRIEE .

Ml Mk, IR, R, AImrE . CRROKEIH .
Wi HE. K.

512 #Hfaw

ANSYS Mn#d R KLMES: #kfmrP (Load Steps). #ifif 742 (Substeps). #}
e#a (Ramped Load). Brik#ifi (Stepped Loads). If[d] (Time). B [E]# (Time Step)-.
#7154 (Equilibrium Iterations) .

AT AR SRE S AT TR N, S TR RIAUR o 2 i B el & . XS
RN RAR IR AR B 55, T B B AR SE B IR B A, AN EEH Y T I IE AR

(D #Hifad, B2, PR

By A T R AR & SO BT S, IR ST ORE (N TR 52508 B AEA R
BT D RIS [B] 38 AT o 7ERSTR]_E, ANSYS SCHRRIE A S ERE A, I DAASIRI 3%
T FRIR

A TP R T HATD WK R s CARE T € SUATIE R, NE M 70 H
ANFEE . BN, FEBRS AT A 78 AT DS BN IR PG, DL 2 I AS I ]
FRREN.

PETEARAE S E T8 IERUS M AT BB I 58 AEJRZRME b, P EREAC N
—FEMRBIE R A EENEN, SR E 2 RISV B8 T2 .

(2) RUEGT . BrERET

MNP E AN UL B TR, A AR A B ECE T R,
5-1 fizso
R i
:}_) oo 00 . PY 1:;J %k l.b __________ ?
o Ob
o L
5o Il ' 15} i
t1 t2 1 t2

B 5-1 RBEEAT 5 R A

BT ER BT AR BT RN — T8, KR TP RRIEAZ.
RRCRA RIS E RN AT D N, BATEEIE N, %R SR A B 2
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(3) W[l E[E)2D

TERTA BB FIRRAS M, A0 SRR 5 B SAH I, ANSY'S #0458 FH i [R1/E R
BB EFTEENT, B DUER— AT, S i .

AR I A=py S SRR o i S NI v o 6 =8 i 0 TR DV AN N
Oy BOREIR, AEFE B R E RN AT A 4 S A TR IR AR

T HHEEL RS, BRSO 5 T2 R8s, B EReE s
TG — B SR, W BRI TRE . G R [ PO AT B, R TE
ERIE OL T 451 18] B A

R P IR SR AT, B 18] 55 - 2 A7 20 T 4 AR TR0 D0 BT Ay R A B0, b (1
B ) T AAS B3 i 4

BT DRI TR S (R R, P IEAR R VISR 45 52 B [ b AT A RSR A
5%

IIE=Ypsk

B v] ARINAE SR B Oin i AR, 26 b)) sERRoHM B Glin T 55
FIEED . TIREMT RN TS IR R A BRITRERY b, SRR A8 I 8 A2 (A BR TR
DRIE, i Se Ak B RO BATEIT AR AR, Ke g B sh e e A FROTR R i 5 3o B

521 IRAMEBBIFES

SRR B AT AT AT R ITREAY, BT TT A 20 T2 T O P AT 7 A R
FCVFREAT A BURIERE FC . ANTR B — OO SREAT FOR N, ieb 17 R T AR

SARITBAAM, SRS AR Sk, EENRAREESEL,
BFEAE GUI S AT HRAERS, BEAREL 7 IXAMEH.

ANSY'S [I4% K] 73 i 4 25 RSP B0 A0 2 24 HiT B 1) B e AR AR 2R R, RS R0 i 2 A
(T R BT R 7R AR 2, DR SEAACRE Y 5 R TR 2R T e LA S [ R A AR 2R S5m0
BT

1 B iR R BEREIN T 15 s AN BERINAE SR s T LA, FESELEY & SR INEIF A
FEATBR TR N 7 . KB R A B BOIRT, 1 H. ANSYS ANRE SR Fir A ) s
B o

522 ABRTEENMEES
TERR BT M N 7E SRR (Sl . 2R T 6D b, tATHEINTE A PR T

B oo b, SEMERAM.
v | RSO A T il w1 K YA R S S v NS T R T % )



Irl-r5:..‘:

=
moo#
B EINEA R oA H BSOS i R Aer 2k FAZ LA, SR 5 EHT

TREARAT o
AE RN BN IR |, SRR i (A3 SRR L.
FEL R M B I 74, BRSBTS ARAR R . 2R e
R RBERL. 2R E, B 52 R

*5-2 mMEFS

(DA i Thite #IE
D X RN ) E 2B TE BT AR RN
DLIST WA R EA R AE A H HRELR LS S
» DDELE I 2 E H 2R
o DSYM X RN R 1 E LR it o0 e R R I e R 40 7R
DSCALE FL AR 5 E 2R LI B A5 BR G I i 03k
DCUM BNy AU LR B SR 2 =Ry =
DK S S A 1 R P R Jeb Bl O IR
KA A DKLIST SR R H LR AR
DKDELE TR OGHE s B BELTR
DL XTI E H LR L& LA A, 7 SYMM
2 DLLIST 2R H HE LRG| R
DLDELE TBRLZE R LR
DA o T ) F 2 R LA A, 7 SYMM
i DALIST ENEIERAE I ES
DADELE T BB L PR
A DTRAN Fe BT b DU 5 2T
e SBCTRAN WP AT 1 R A A s A 1 E S LT ORI

IESAG

AT AR Tt 0 T DA [ s S AR R n 5 45 PROCAS R I s i Ay 5, T T
PR RERE R, A EEEE, REIEMBOI RGN, CMET RS0,

1. EMBEHAEARTREHEAREEXGS

C1) X7 A5t n H e B2 R A 2
D, NODE, Lab, VALUE, VALUE2, NEND, NINC, Lab2, Lab3, Lab4, Lab5, Lab6
NODE: Mg i sis, HAEH ALL, 444,
Lab: HHEIRAF, @ UX. ROTZ %5. Wiy ALL, W ARTAEE R HHE.
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VALUE: H HJE 2 A B8 83k 20l 5261 i R s 2R
VALUE2: ZJWALFEMH 158 =AM, WA H M AR, VALUE JNSEES, 1 VALUE2
HREHR o
NEND,NINC - 5 54w 50 B Mgw 514 &, ERAFT NEND=NODE, NINC=I.
Lab2,Lab3,Lab4,Lab5,Lab6 - Al H HEFRRRT, VALUE XFiX£eH HEHA M. %
H EH R 07 T 9 05 A R e, #5 M ZOR I SN
(2D FE R F it 0o R A SO0 R ) 3R
fir4: DSYM.
DSYM, Lab, Normal, KCN
Lab: XfFRFRIN, WH SYMM A EOW AR N, 412 ASYM T A= B FRZ) 3
Normal: ZJRFIRE T FARIN, —HREHTSH KCN ALbr R ALRGR 1A, HAH
EER/ I
=X (BR: RFEET X Jim, EEMBIFRN R 7
=Y: RMFEET Y 7, FEEMLIRRN 0 T7A);
=Z: RMEEEHET Z HH, BRAMFLERAN © FA.
KCN:  H T SR 7 [ ()RR BUR AL AR RIS %5
Normal Z#Un1% 5-3 Frx.

#* 5-3 Normal 3%

bapisubis Yis SRS FRIA SRS
Normal 24
2D 3D 2D 3D
TZ UX, ROTZ, ROTY uy UY, UZ, ROTX
UX, ROTZ UY, ROTZ, ROTX UXx UX, UZ, ROTY
UZ, ROTX, ROTY — UX, UY, ROTZ

T AR B QIR FRZI AR, B RAZ B R
W BRI ZOHORARI A AT R AN G AR I P DI 2k e £
B SONFRAIH: LRGN TR 5 F FIA X PR P DD 26 P45

2 XPEEBELREALGS

4 DK,

DK, KPOI, Lab, VALUE, VALUE2, KEXPND, Lab2, Lab3, Lab4, Lab5, Lab6

KPOI: G rigm's, WA/l ALL siZHfF4 .

KEXPND : ¥ IS, w1y 0, WAL AR 2] S8 s L s Wl 1,
M FE 3 SCHE s 2 (8] (PGB S FTIELZR) AT s b, HAERCE S LM A, A
IR AEAE . HRZSHE D iS4,

F 0N Bk S 5 H LR I 2 AN R

B %13 DKLIST, KPOL. 4l 5¢8 £ KPOI (A A& all sRZHAE4%) EZ R A
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BEOSE
hnoo#

®  if%: DKDELE, KPOI, Lab -, fHlFko<8E 5 KPOI (R LA all a4 B
AR 1lab (AT DL all).

3. XN E AELR

4 DL,

DL,LINE,AREA,Lab,Valuel,Value2

LINE: %%, AN ALL (ERiA) sR4H/E4 .
AREA: QEIZLNH S, HEOE X AR SO FRIE 3 B TiZ00, H 200 T 5 AREL

BOFRIA, BRI S AT IE R TP A S % R/ N T o AR FREUROFRA A, ik
I 5 Jo i o

UY.

Lab: H HEEFRIRSF, HAEPTHI .
=SYMM: XfFRZIR, 4% DSYM i 2 177 A Al
=ASYM: ATFRZIH, 4% DSYM 4 )77 204 s
=UX,UY,UZ,ROTX,ROTY,ROTZ,WRAP: & [ fH ¥ £ ;
=ALL: FTAEEMABELR (5505,
Valuel - H 2R BAE BERAG A AR RIE A FR . RGO FSFART UX,
UZ. ROTX. ROTY. ROTZ %%, H Valuel = %tabname%, tbname - FA&E4 4 .
Value2: {UXf FLOTRAN 737, Xyt Iiim Xo
A AR I T T RN B R
AR AR 26 b B o LR a2 58 .
WM %%: DLLIST,LINE ¥k LINE ("JLA2 all BR41E4) ERIZIHR %A
m j}%: DLDELE,LINE,Lab MHF&2E LINE (AJLLRZ all BRA/F4) ERIZHR%
4 lab (AJLLZ alD).

4. MEEMEHEAR

4 DA,

DA, AREA, Lab, Valuel, Value2

Hor AREA UM R, Waly ALL s8iZift4, JRIFE DL dr 4 His

et A TH_E A T AR I B R

FIFAFNM BRI - B LR a2 4 AR R

%|%¢: DALIST, AREA - %! AREA (AJLLZ all BRZHME4) 2o 4640,
MHK:: DADELE, AREA, Lab - MIF&4E AREA (ATLLZE all BRZHAE4) b HIZH %4

lab (A PLAZ all),

5. YRGS
SRR A thE i % DTRAN,

DTRAN
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BRTAHTANTEIREE (5 2 B
WG A AF R B i & SBCTRAN.

SBCTRAN

X P AR AN ) LATAS AR b ) 2 ORI r R e B IROTAE R b BRI AATIX
AN AT AE SR AN Y 2R 48 B ek

6. BHHEZRM MR

fiifl DK. DL 1 DA &M A HELRSHTRER KA MR, Billn:
DL f5E = 5L (T AR S B DL faE MR
DL f55E & 51— K sl B/ DK 752 i
DA i x5SRI (A AMRBAMAIL) ER DA fiiEmR;
DA EE = 54 LY DL RE M 5;
DA fiiE & 5E K8 s ) DK FRE MR
F2 N BUNGUFP-Re i 0 210 LT AR . | e R 2 R 4 21 IR TR A F
S B INEIY , 45 DA [ 8 LR BT ) A =
SN, K DA 213 SYMM FI ASYM F36SI T _F (54 15 £
S IEINIINFY, K DL H H LA e B 2 AT s
RSN, % DL ) SYMM F1 ASYM ZSE S04 a5 s
¥ DK H WA AR 208 5 BRI Rl
FTEL, XRIIZAH, DK 4’5 DL 74, DL #1455 DA 4, MinfeEs
R 5 B R EMARBEEARIR T BRI b R A H 5 fr & T 1 50 S5 55 %
ARER, EEREMRN, RESKPESFER.

7. MEANERTE

SR TR I R R L AR RN S FXL FY. FZ K15 MX. MY. MZ, i
% 54,

®54 KRHHG

A ik ek #IE
F XA B0 R A FE AT AR FR AN
FLIST W AR A AR BT AR AT TR S
WA FDELE T BT R4 o A
FSCALE EEAGI 48 AT A B rh A S T R oA
FCUM /I REp=E Lk e ATEARL B2 =Hhr =
FK X SR A N B A A
KA FKLIST K A T H A B3R
FKDELE T 5 e a3 AT 213
o FTRAN Hg LR RS | 1) £ o i 1% B PR JCAR Y I LAY S 3 £ th 1
SBCTRAN He JUATASE Y [0 57 5% A4 B PROTAR Y | A B H LR
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BEOSE
hnoo#

(1) TR s 5 H i 28
% Fo

F, NODE, Lab, VALUE, VALUE2, NEND, NINC

NODE - ¥ 4’5, thalh ALL S411F4.

Lab - £ #EFR AR, W FXFY,FZMXMYMZ Hfff—,

VALUE - £ ffaf 38 80 sl S Ak R RS A R

VALUE2 - £ 88 156 N4 iy B8 AN, VALUE S5, 1 VALUE2
Vo)A

NEND,NINC - 7 54 5 Y0 [ Al g 5 15 &

R 41K: FLIST

MIBR T i fif#k: FDELE

(2) it fin S pii 4 R A7 K

4 PK.

FK, KPOI, Lab, VALUE, VALUE2

Hrp KPOI Jykit sy, Wrlll ALL sidfF4. HRSHE F .

FKLIST fir4 M1 FKDELE iy 47373 51| 3% sl B O B s B 28t

Fetfan & FTRAN UREER H i 280CFE 0 BI4T BROTIE AL 14 b

AEAEATRAE T B g s ar . #0570 S AR R A

USRS A FROTHRE R, AT AR, XY R AR R IRAETC R B 1) i
AL e A bR R AR

R LR RURAT FROCAR R RIS A7, Y s ARAR R A BB WU R ANE AL (I
TR BTG INGT AN SRT AR RERTRCE 1, WA BRI 3 i DAFE BSC384 1
ARKR ZR I TR, DLIBE 4t LA R

8. HEANTEIfarEL

gER AT R BT AT BN IR FT, HEARIRAE N PRES.  ELARER 43 A fi 4801 ] 40 A7 1 2840
FRONETD, ARXA R eE R, Hofar 3 AN R A [F] o

XY 2D TG, JC R T fnf 205 D0 7E eI B S 46 (LINE), A s 42 « )
JTIAR”o %FF SHELL H7G, i HiTiyZ: ) 0 T faf 2k 5000k« J3/AR”, i S si s ot il
ek BT RN “TIARE,

P FREETT, HAM AR AL K, TR ALY 17,

P 3D ST, HIm IR /A,

AR NI 5-5,
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*5-5 MEMETHBL

hr & W Thite HiE
SF XA TR B T A HI AUBER S T
SFSCALE EU A2 YT A T A A P& F T PR TTH
SFCUM SIS R T AT APEAR. Rz
R SFFUM SE SO A5 S T T 1 BR O R Al TS ein#id &
SFGRAD SE SCTHIEAT A6 B TG, L. HNE
SFLIST A AR THI 2 51
SFDELE TR TS A T Ay
SFE FE 2T B AN T e BBICAE—TH, &1 AT A
) SFBEAM FE 2 2B B N T A Sy AT B A A
i SFELIST L VWAt ES
SFEDELE T B e T A e
SFL FE Lk B 0 T A Ao 2D [ #IE. FEHIT
25 SFLLIST 28 T A A1)
SFADELE ]RS¢ )
SFA A THT bt I T 2% 1 T A 3D AHIT. FEHTT
T SFALIST T3 71 3%
SFADELE T T L T A A
SFFTRAN K B £ BT IR | IS SR
e SBCTRAN K I 34 5 e B PR T A Y

1) R AT A 2K
OOV yiliiiE:
4 SF.

SF, Nlist, Lab, VALUE, VALUE2

Nlist: 7 miff, ATHC ALL sR4LfF4 .

b . [ATEBRIART, S5t HT N PRES.
VALUE: [faf 25 {5 22 A% Y [ fir 21K R A% 44 FK
VALUE2: 5 %% N\ B T A 2808 1 28 —MEL
XA SRR Z A 2.

XFF 3D MRELTCIH, 1 Nlist %9 fUBEBEREHA € 2 /N Bos I s n 2 /b Bociin (5
JUTIEITE SR, 5 870 R 75 1 R % JE 5< o B % iy 4 W DA O KT b 3 S n 2 1 1)
XF 2D [T, HAEHITANEAT (ANRHIT) BN, Al OUEESN ST
E R SRR R INEG  H RAEAE RITAMIA R, B2
ﬁwﬁ%%moﬁﬁﬁ%ﬁﬁ5$ﬁﬁ¥ﬁ,E%ﬁﬁﬁﬁwﬁoﬁﬁﬁﬁ?ﬁﬁ
Jil 32 S AR ) Ay A B T R, 4 Rt Rt o R oA

RS IS A K Y ) R

IR T (R PR o




Parad ==

BEOSE
hnoo#

@ SV RS S AT B R EOR R
fir4 SFFUN.

SFFUN, Lab, Par, Par2

Lab: [ sk brilfF, S5t A PRES.

Par: fHfF I AN SH AL FHSED.

Par2: FTREGMAR S ZAME . Zdn & e W S5 5 E M REOCR, il
FEMAE U T R s S, BUAERREA R KN 1% &5 Tt 5
A A G A TR B LA T, BT ANSYS B AE R BR e R, A
MRS ARG AT, BREHEN X RECCRIAR S . %2 HTE LR
X%, A[HT SF Al SFE 4.

@ & ST i 38

#r4 SFGRAD.

SFGRAD, Lab, SLKCN, Sldir, SLZER, SLOPE

Lab: [ % brilfF, S5t~ PRES.

SLKCN: RIZAGERINZHS, BN 0 CEREMALIRR).

Sldir: 7 SLKCN ABFRR&HEEE (BRI 1w, HETHRWT.

=X (BRUO: ¥ X TR, SHEEMABERA R J7H);
=Y: WY HEERER, MHEHEEALIRRN 0 Jh;
=Z: W Z JTRIRIE, XEREIRAARR N ¢ Tl

SLZER: RIZILEN 0 MAARALE . WM AAA R, WA S7E 1800, N
SLZER 1t +180° Z[a], 4nf#r st 0°, W SLZER fE 0°~360° Z[i],

SLOPE: #t#fd, RISAALKFEE i M B (il , ¥ Sldir 1EJ7 Mg ik, i
RN Zan A PE CERE (R WONBEEH SF. SFE. SFL fil SFA #n & fiiH,
FEAT AR A B T 5

CVALUE = VALUE + (SLOPE x (COORD - SLZER))

M VALUE #54 SF. SFE. SFL 1 SFA F1(f)Z¥{l, COORD Jyi fihbr.
S SR BEANAE T A0, 5 T e S BN B AT T 1T

— HE T AR L, UK I S ) et 8 iy 2 A K

HOH 86, WM TES 4K SFGRAD 4.

% SFGRAD,STAT HJ &/~ HATHIPIRZE . a2 ANGEXT PIPE R 41 B G jiti indh
fi#l, Hazam A HeR RS B A6

H 44t SFSCALE. SFCUM. SFLIST 1 SFDELE 254 F 77 5 /i 725 4 4
HBlo {H SFSUM A5 difEfT 845 R (SF 2 M in a4k, %+ SFE. SFL K SFA
TR

(2) it fin 54 T Ay %K,

O 750 kit o 4 2%,

fir% SFE.

SFE, ELEM, LKEY, Lab, KVAL, VALI, VAL2, VAL3, VAL4
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ELEM: fjthninmr sk i) oo, ey ALL 8ionff4.

LKEY: SHfa# AR 8dzh 24, Bl 1, Ao a vl .

Lab: [ & brilfF, S5t 44 PRES,

KVAL: 4 Lab=PRES I}, KVAL=0 5§ 1 %/~ VALI~VAL4 AJE /)52, KVAL=2
F/n VALI~VAL4 JJE T3 1) 5 -

VAL s 55— A faf 3B 3K R AR 10 T 25 1 2 PR, B LR R R AR TR A28 1 AN |,
TR R A B G R B A A

VAL2~VAL4: A ET5 58 2. 3. 4 /N E(E, WHiA7, M5 VALL A5
WK 0 s AR Z NN 05 X 2D FHi#IG, Al T IE—TH (SN ITIE D
JitE O TE i 28t 0 192 B G TR 9 AR 19 05 GRS e R R 104 5 e 20 R 48 H B Ak
D, AR AUEE AT AN

Xt 3D #HIt, FH SFE Mahniifg ki, e S 07 A fEfREIER (AR
P BT S AR A TS, [RRE ATt AN (5] 1) i A A 4512 101 %715 i A A
]
XIF SHELL #.7t6, HOMOUE AEIRAITE, HAa i ().

SF #1 SFE LC#LIfi &, Xf 2D “FIii e, SF b yc i A s #8878, 1fi SFE
W 5t 0 B A — A T A ek A T A8 6P T 3D AR BRI, SE b T AR o6t 8% A Sl
() CBRAEE A SFFUN 5 X0, 1 SFE R it 111841 A AN S5 1 A0 25 (2 7 P 1] 47 2K o

X7 SHELL $.76, SFE ¢ SF 77, — M5, AT J U8 A B R oA
A1, JEid SFL Al SFA iy & it e £ SE A4,  HA ) e .

@ 75 2 R0 it o0 T i 4%

#ir4 SFBEAM.

SFBEAM, ELEM, LKEY, Lab, VALI, VALJ, VAL2I, VAL2J, IOFFSET, JOFFSET

ELEM: fjthninmr sk ) oo, ey ALL 8ionff4.

LKEY: fi#i5EAN 1), ERDNZER TR a 3 .

Lab: [ & brilfF, S5t 4 4 PRES,

VALLVALIJ: 55 1A ) A3 8UE .. 0 VALY A=, W5 VALLMIE, 50N
HimNE.

VAL2I,VAL2J: 4345 H .

IOFFSET: VALI faf 48 FIEH AR IF 11 B RE S .

JOFFSET: VALJ fai A8 F/EFH AU I 1 35 s BE s

%A 2 X G BTG (BEAM R 41 ) Jih I 5. 70 ar 8¢ PR e — i &>, Tt b 122 B 6 42 (LINE)
R EA R B RO . RRITATEA BN A A R . B
[ ) =Fh o

Xof 152 B0 A T BRI ) ) o0 A5 1y 3R L B R « /A B, Tk S A R A ¢ )

MDA A0 e T AT AR T IR AR EERE I ql A q2, M AN
sfbeam,elem, 1,pres,q1,92-

R RN AT, ql B R TRy al, q2 BN R0 T INERESY a2, W Ar &0
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BEOSE
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sfbeam,elem, 1,pres,q1,92,,,a1,a2,

PEAEF ). W IR pLBIT A L FIFEE N al. 74 A4: stbeam, elem, 1, pres,
pl,..al,—1 \VE& JOFFSET 4% -1,

Fr A i B ARN T T &, WS RIT Al i 2 A LKEY AR A7 E, EXT[F
— LKEY {8, R feftihn—#. & BEAM3 #.55, LKEY=1 Ay B .o 2147 21, LKEY=2
NAT B ICHIZR B A A %%, 1 LKEY=3 8 4 B oy ocum il sk (J1);  [FIarF
keyopt(10) % & & & 50K & Eifi 2 IOFFSET B¢ JOFFSET.

(3) R THI R0 B 7 Tt o T £ 2

WFTAA, MInEA LKEY S8 ier s 5 Rk MA0C, X1 2D [ o]
FEF T b B Gt ERINAT T BT AT 8 T 3D AR, AR N B T TRV )
[RGE o

P 3D SEELTG, RTINS TG I ) A BRI E BTl Bl B BT AT T 8T
TR AT 2o

B N By 225t 0 B Ao AN S8 T IR 400, A9 2 T ) 70 1) ey 2k B A A R v 1 A
AH B T S P 2 1 A B T i P S AT B K R I, I R X S B T A D TE T N T
fi#. W 2D TGN 3D FITA[ 4 HE ] SURF153 #eAl SURF154 ¥t

(4) Tt AR At

TEEM T, ANSYS BRI AIEE, HIRRF N TEMP. A # 4
mE 5-6 Fizs.

*56 FREAHE®S

hr & LR ke (VAZH i Sk
BF XA B A 2 A BFE 1E BT BRI
BFSCAL FU A 248 AT A A e BFESCAL ELAg 245 i 0 e A v
. BFCUM ST AR LV BFECUM EYIEITRG S A0
BFUNIF P 5 r N A et BFELIST VWIS S euglIES
BFLIST W R 512K BFEDELE T e s i
BEDELE I A A BFL TELk P n A 4 o
BFK TERBE i L I A 27 BFLLIST 2k bR 5113
KA NFKLIST ES Joluti s duplEs BFLDELE T 2 b A A
BFKDEL I 5 B A A BFV FEAR L BI04 o
BFA FETHT B0 28 A {GS BFVLIST e AR 5
i) BFALIST T LA 51 2 BFVDELE ER GRS 4]
BFADEL BIERIEES 2] g/ BFTRAN B A

JUAS E BRI Ay 200 R o
BF, NODE, Lab, VALI
BFE, ELEM, Lab, STLOC, VALI, VAL2, VAL3, VAL4
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BFK, KPOI, Lab, VALI

BFL, LINE, Lab, VALI

BFA, AREA, Lab, VALI

BFV, VOLU, Lab, VALI

HARH kS Ena e, sl 1 ASEEAERRS, Wil ALL
b4, % 2 5% Lab = Ui, ROTi (i=x By 8% z). TEMP & FLUE; VALI~
VAL4 JyREi{E, Hrp VAL2~VAL4 N o ARG E ERAREHTE: STLOC Jy VALIL
FRE — X R R A AL E

(5) Jot A 2 A

PRPE AT AT DN BE L A B A I R 5-7 P

R 57 R

i Sk I
ACEL XA B Ao ek TESAEMAARR T
OMEGA o e 2 A2 it A £ 3 TESRE AR R T
DOMEGA o TG A 7 TERBEE MR T
CGLOC TE X257 R MR R AR TR B A bR R
CGOMGA TINS5 bR 22 T 1A Ay 5 TEZHBIR R T
DCGOMG TINS5 Sahm 28 T A A s TEZHBIR R T
CMOMEGA FEELTE TG EHEIN S % A bR 2R 1 862328 A bR 5 e e il
CMDOMGA FE BB TT T EHEIN S8 A bR R T 1 A e 86278 ML bR A e e il
IRLF BRSO
STAT,INRTIA HI R B BET 5

WU R A B2, SR Ee, Ho R T 50y 0 BI] s HBH e
AR A -

ACEL. OMEGA 1 DOMEGA iy 473 F Tl 1 2E 4 B A AR AR 28 Hh (R e FiE
F R N . T EE M ACEL s &N IEE, ARE LY, MEL
IIE R B 75 1 5 8 ) 5 AR . PRI B —AN-Y 5 R E )3, A I — AN+ Y 7
AN . i CGOMGA Ml DCGOMG iy 4 5 X — 1 Bl AA (A Ik B R0 £ sk i
{EAAENS T 55 A hn RS VB GZIARS5 %5 A hs R 65D . CGLOC 4+
i & 275 A bR ZARN T BN R R AR RN E

CMOMEGA #I CMDOMGA i &£ H. ooy bt in 225 AL bR 22T 00 £ FE AT A1
I

ANSYS & M) = Fh BB .

B NSRS R E AR R 5) (OMEGA 1 DOMEGA fir &%\ );

B USRS AR RR RS (CMOMEGA Ml CMDOMEGA 14 );

B ORE AR RSN S KIS ( CGOMGA. DCGOMG Al CGLOC 4 ).
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PAE=FSRA RS, W P AL 5 RNt In 2 450 b BEARINA 4] ACEL fin & M
T, .
4 ACEL.

ACEL, ACELX, ACELY,ACELZ

H i ACELX. ACELY. ACELZ 735098 R EAAAR R X fl Y SA1 Z B 454
LN AR

(6) HAnHh &3 38

FERRE AR, EEREES A P IS RN 28 A M A e B,
s AT R T AR BB SR, (E NIRRT I B S A ot TR S
BT o ARS8 (165209 LDREAD 5%, %5 2 MRS Bodls, 28
JEAFNEAT OB o PRI, % @ AL RIS S a8 A, a3
(1L = N P VP DS s 2oy AR VI RPN (B A K (Wb 2w S T = AT

4 LDREAD.

LDREAD, Lab, LSTEP, SBSTEP, TIME, KIMG, Fname, Ext

(7 WL I3t B

WIN. /) (Initial Stress) 0] LA & A—F0 “#ifar” SEATHEAN, (HAXLERRS 7B F 4 %
oM el MEHT, W DA TR skcAR 2o e AT . B Fy 38k A HBEAE 238 — N b
HH it i -

ANSYS SRV 3 B ) ot 28 5 . PLANE2. PLANE42, PLANES2,
PLANEI182. PLANEI183. SOLID45. SOLID92. SOLID95. SOLIDI185. SOLID186.
SOLID187. SHELL181. SHELL208. SHELL209. LINK180. BEAMI188. BEAMI189.

WIS I3 2 B e bR R N IME, R ICAR bR RE SRR RAF ROE . HIRL
D13 K RETE SR AR 2 i o

T 348407 P it 0 e FH 78 25 7 2, B 22 e I e i T iy 4> 45 R 78 55 BT T 1) iy 2 45 2R o
WIS 8 A N EOE BRI T b, R B G B N P BN R e s, AN
BT 8840 21X Le BT |

BRI 8 A A A AR 5-8 PR

*58 FENNNHBEHS

fir ik &
ISTRESS TN G 8 I8 73 3 A TE SRR 215
ISFILE MNSCA BN TE SRR 15
USTRESS FH P R 7 B I 82 3 g WEFEM TR
ISWRITE A BRI 3 S A TESR AR AL

@ HEINYISEH )BT
fir4 ISTRESS.
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ISTRESS,Sx, Sy,Sz,Sxy, Syz, Sxz,MAT1MAT2,MAT3,MAT4, MAT5, MAT6, MAT7, MATS,
MAT9, MAT10

Sx,Sy,Sz,Sxy,Syz,Sxz: UG N J11H .

MAT1~MAT10: #4005 m ] A ek 5, WA +ae, Wkns g el b,
A A X BT 36 1) S T it N — A0 4 0 . 9 4E

@ M AN RL J3 Aa

%4 ISFILE.,

ISFILE, Option, Fname, Ext, --, LOC, MAT1, MAT2, MAT3, MAT4, MATS5, MAT6, MAT7, MATS,
MAT9, MAT10

Option: HIN. /Ji A E4EmI S48, HAERTHU R .
=READ (BRIN): M SCHFSZ NI )54 5
=LIST: I H i NIV ;5
=DELE: Mk & NIV AT
Fname: 24 Option=READ i}, Fname A— HFM 4.
2 Option=LIST 3§ DELE ff, Fname A5 okMIR 805 LRIVIR /).
Ext: XY RABZS, 4 Fname N7, Ext ERINN IST.
U1 Option=LIST =¥ DELE 0| Ext NEFHICHIES
LOC: SN EArd, TGN InNYIR Eimi e &, HAE IR .
=0 (ERIAD: EF TG BRI 77
=1: Fofsr s BRI /7
=2: R CTRE N B BRI Ao BY EHATIRE ) S e AT 8 4 28Tt
A E, &S BTN AL E AT A A ] o
=3: FNIPRE . WIS ST A i 5 — AN B B8 1 BT G S vaa i o —
AN RLT .
MAT1~MAT10: 4] 8 4805t 0 2 A B o 1228 BT i 48 (1) 51 o it n ) . )
Tr#%, WL )BT 5 5 P 5 1 BI85 AR XS B
@ AR A
4 ISWRITE.
ISWRITE, Switch
Hrr Switch S HIWIN /) 3CAF RS E RSO, HAmT .
ON: VATAESCHE Y B4 IST AR St 5 NEE
OFF: A AR /) SCAF o

A S IAERIFRA R, R OA A SAFAAENE R .
ZAr & ASFF CDWRITE 54

F ISWRITE 1545 H IR AT SN ), X FAERE b, BN 5L
PRSE R Sgs RT3, RSRARTE RS BIRTT o BRI AT ) ST b i X s
A eis,elemno,l, HH elemno NHEICT, 1 1 RN SN AL B AR

fER ISFILE &3 ARy, WA ERREN 0, WERH & RITHI — AR 0%
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HOE
moo#
MR EFREN 2, WERAWIR SRR ERE (B D R EAREAR 3, T
KR SCA B 5 — N B 304

B A E Y I

FER R AT e In 2 R AN Bar o A SEA b 3£ 4 62.8rad/s e JE I B0 7, £
P 1l oA LI 1T s ) S T Ar A [ 5

1) ARSI R 12 T ke A FLI 0T s B I e A% e, it il 1) 6 4%
T AR R B ARFR RS, RADIRINT

M SZ ik $ Utility Menu > Work Plane > Change Active CS to > Global
Cylindrical @74, HFHH0HE AR RUJH B SR ARFR R T

M E K H % Main Menu > Preprocessor > Modeling > Move/Modify > Rotate Node
CS >To Actives CS fir%, FTI17 RULFRNTEAE, FERGEEAIIRHE 1) A8 05 R 1715 1

Huay Pick A2, SEFEPTE IR, IR 1 5 BT AR SR IR 21 2 BT RO AR
P R AR ARFR RN .

S FH 32 A % 4% Utility Menu > Select > Entities (S2AAESE) XFiEHE, W 5-2 fr
N FES X IEHEH % HE Node (9 50D LI, 40l 5-3 Fros. £ TR T his &bk
#% By Location Cliid 7 Bk &0, EAEEIh a0 1A B @R 3 ASeT T CEp
FRRDBLE ) 3 MkbRr ), il X coordinates (X ABFR) FEFEAIE H Ak, FRE
T X ARFRRIEATIREG, TR EOE AR ROVEE A FR R, X AR AR .

I\ Select Entities Bd

Nodes -
By Location -

% X coordinates

Y coordinates

" Z coordinates

M I\ Apply UROT on Nodes 3
l:l [D] Apply Displacements (U,ROT} on Nodes
Lab2 DOFs to be constrained All DOF
% From Full
© Reselect Uy
© Also Select
* Unselect Apply as Constant value -
Sele All Invert If Constant value then:
Sele None WVALUE Displacement value I:l
OK Apply
Plot Replot OK ‘ Apply ‘ Cancel | Help |
Cancel Help
K 5-2 SEARE R IEHE Kl 5-3 Bl I F 20 RO EHE

FESCAHE AN T B KA A B ME R B EITE L, BN 5, FORGEFRAR A A8 ER Y 5 1)
WAL RIS R AL By OK 4424, K AT & SR IS AN B ik £
M FZE % FE Main Menu > Solution > Define Loads > Apply > Structural >
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Displacement > on Nodes 74, FTHF 17 s B BEXURHE,  ZERGE AN AL FE 29 17 13,
Hafy Pick Al ¥4, IEFEURTEFRE TG 17 5, 4T Apply U.ROT on Nodes (f£77
BTN LR RHERE, ] 5-3 s, @4 UY (Y TR, 7 A bs &
FREAARRER, Y JT Ry A, R0 A # 2R

oy OK %41, ANSYS 7RI € 17 Ak br R BN & M #2400, i 5-4 Fis.

M\SE FH 3% B i % Utility Menu > Select > Every thing a4, EEUTA B . HooAl

(2) Jiti R AR 1 A8 A B R 38T o

M EZEH A % $E Main Menu > Solution > Define Loads > Apply > Structural > Inertia >
Angular Velocity > Global 154, 1 Apply Angular Velocity (iR ) XiGHE, U
Kl 5-5 s .

7t Global Cartesian Z-comp (K Z R B0 &) CARREF M 62.8, FEFEN
T, OB AT T AR R KRB RGN, B rad/s. il OK %41, e s 5|
S YA 1 28T o

el
M\ 2pply Angular Velacity )
[OMEGA] Apply Angular Velocity
OMEGX Global Cartesian X-comp D
OMEGY Global Cartesian Y-comp E
OMEGZ Global Cartesian Z-comp 62.8
oK | Cancel ‘ Help ‘
P 5-4 it on i Al 1) 2 78 249 5K P 5-5 it in A i B0 1R AE

MAEFKHFHEE Main Menu > Solution > Define Loads > Apply > Structural >
Pressure > On lines %, FTIFREFELL AN URHE, WP MHBALIL, Hdi OK #2Hl.
SRJG 4TI Apply PRES on lines %[ iFHE, 7F Load PRES value SCAHE 4 A 5e6, B OK
P, AR s S AR, dniEl 5-6 R

I\ Apply PRES on lines B
[SFL] Apply PRES on lines as a Constant val
H Constant value then:
VALUE Load PRES value
1f Constant value then:

Opticnal PRES values at end J of line

(leave blank for uniform PRES )

OK ‘ Apply ‘ Cancel ‘ Help ‘

P 5-6  Jite In e 5 6 1 HE
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185 SRS
SEHEAREMPREN S A, BE54R TR LEN T SRR R
551 B4

ME e —H Y B AEMFENEHE, —REAW IR
B HIGEGRE RN A B BRI, 1 UX. TEMP 4.
B ][R T T R BT S
B ORGIE PR SERE B B EETT AR AN R BT A BT R R AN E .
B G RE RSB B EREES TR, A B BRI
B TSR G B AR E W AT I, BT ERfE R R E
SR PAEE E BN A T8 =F
W A A RRIE TR R S . BT A X AR, P T A i
PR AR EFE AN, BIRT AT RS
FEWA AT AR . B8E M PGS, W TR, R
7] —or BTSSR S O B R G R, AR SR B HE, Wk
R -
B ORI S . WERPAS L B XN, PRI OR R, ] 2R
FERE H A2 U Ze e, D s ik (SRR & 2 BT S 10 %) ) bR B SR ABE DL i
i ARG B A BE R SR ) 76 AR R TR AR AR Rt 1 T
BRI S )
e LJTEmR
FEIE SR AL A R, B EGE S B HELR, AT DALE SR Hih i 4 Preprocessor >
Coupling/Ceqn > Couple DOFs x4, EHFEREGHIN A, Hii OK %4, #H Define
Coupled DOFs X i&HE
W AT LR A CP iy & Kt AT 44

CPNSET,Lab,NODE,NODE2,NODE3,NODE4,NODES5,NODE6,NODE7,NODE8,NODE9,NODE |
0,NODE11,NODE12,NODE13,NODE14,NODE15,NODE16,NODE17

CP 2 M T2 & H HE.

NSET: #HHHE RS .

Lab: #i#EG 00 E HEARRSF, W UX. TEMP %5,
NODEI~NODE17: Z5#& 07 g5 . ol LMEH ALL 82044 .
i CPNGEN ir & 1] MBS O A FI# & B B L.

CPNGEN,NSET,Lab,NODE1,NODE2,NINC

NEST: KEAAEK EH HEER S .
Lab: HHEMRIRST, @1 UX. TEMP %,
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NODEI,NODE2,NINC: 4. £ 1E57 55 5358

CPINTF,Lab,TOLER

CPINTF I T-7E 4l b g SOl B B4R

Lab: HHEMRRF, W UX. TEMP 45,

TOLER: & X HEEY MK RVHE. RGN s EEE R VHEN, A AR 1
REEH.

F PR BAZE GUI S kAT #R 4, 78 3 ik #% Main Menu > Preprocessor >
Coupling/Ceqn > Coincident Nodes 74>, 7 Couple Coincident Nodes X} 1% 4{E .

P N EEVOE R 2 1E, By OK #4HRIW] .

—HHTABEZAMEEE, HP LA CPLGEN. CPSGEN fir 4 LA R 45 /05
EAFE R E b ERRFT RS .

CPLGEN,NSETF,Lab1,Lab2,L.ab3,Lab4,Lab5

MEA RIS B B ERAERTEEE, 5SS ERAGHET A5, HAA
[0 5 BRI

NSETF: CAFERIREG B HEER S

Labl,Lab2,Lab3,Lab4,Lab5: [ HEFRIHTT.

DA E#RAE AT DLE GUI St #E4T, 78 3¢ B i #% Main Menu > Preprocessor >
Coupling/Ceqn > Gen w/Same Nodes 174, 31 Generate Coupled DOFSet w/Same Nodes
XPUEHE, FRYE TR 58 AR E R AT .

CPSGEN,ITIME,INC,NEST1,NSET2,NINC

MG B HEERH RS BHESE, SCHMNEESSERLAMEFRE HER
W, (HAANFET AT

ITIME. INC: {AEREUHE & 95 (&

NSET1,NSET2,NINC: 5 mg b4 5 50 & .

DA /R A DLAE GUI S 47 #4F, £ R B rp ik # Main Menu >
Preprocessor > Coupling/Ceqn > Gen w/Same DOF 774>, 31 Generate Coupled DOF Set
w/Same DOF XJ 1 HE, {45 4275 56 AR BRI AT

552 HERFIE

LIRTTREE ST A H B AT TR &R . B3R A T LERL & Sl I I He 2 1 5K,
4~ PR

constant = i (coeffficent(i) x U(i))
i=1
H, UORBHE, n 207 RPN 5 .
LT A R E 1 s AT B AT AL A, BARRSEBR B B 5 [ fE AN
9 BRI REANE], AR 4 AR
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AR AN TR B A
AR AN R B BTG R Y
R Hes

AR LR L2 T AR R L
1. EEEXARAE

FLE LAIRTT i8] LRl i 4 CE
CE,NEQN,CONST,NODE1,Lab1,C1,NODE2,Lab2,C2,NODE3,Lab3,C3
NEQN: 3745 .
CONST:  J5 f&H (1 20
NODEI,Labl,Cl: M mdS. BHERRRT. R
PAERAE AT A GUI Frmm ip b 4T #4F, fE B AP L # Main Menu >
Preprocessor > Coupling/Ceqn > Constraint Eqn 7%, 7 Define a Constraint Equation X

TEHE, ARG S R R AT
2. HE NI

CERIG i1l LU T2 BRI X 350
CERIGMASTE,SLAVE,Ldof,Ldof2,[.dof3,Ldof4,Ldof5

MASTE: Jfr 25 LRI X 1 E 5 k.

SLAVE: NI MY Lo

Ldof: ZyH I ¥ E tHEE bR IRAT o

L E#AEWR T BLAE GUL Fi b #4785 4E, £ k8P it $ Main Menu >
Preprocessor > Coupling/Ceqn > Rigid Region #E# = 17 fi 5 M7 £, 3 Constraint
Equation for Rigid Region X[ 1HHE, ARAEHE/R T8 et/ RI AT

3. EEREARR SIS M1

FEREMNTH A AR TTRE . AR — AN WA B0 X ) ke 9 /05 — AN WA L X3

Cl B TR R, AT, AMEHm 2.
CEINTF,TOLER,DOF1,DOF2,DOF3,DOF4,DOF5,DOF6, MoveTol

CEINTF: P2, Hlas foo R e,

TOLER,DOF1,DOF2,DOF3,DOF4,DOF5,DOF6: £ 7 FE e t) F H AR RS .

MoveTol: TR RVFREANMEEES, HELTOAAAR RIUE

DAL B /E A DLE GUL S 47 #4F, £ R B rh ik # Main Menu >
Preprocessor > Coupling/Ceqn > Adjacent Regions &4 15 50 5 M1 &, 7EBHE K
Constraint Equation for Adjacent Region X iEHEH, HRHEHE R 56 R ERD ] .
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REBING

O AT LA TSR b Citn T4 i, Ze5F B SR BRTEAAY - CGitohn 15 ek
HIEED o TR EAT AR MIN T SRR A IRITH b, SRS P A 2 A IR TR
b, TN T SER BB AE T AR SR, K B SR B A PR TR I R S ot b

AT AR TR R DA [ I s P S AR 2R Jon AN A PR e RS AR in 3 Ay 5, P AT AR B
ST RIRE R, AEIERE, RERIENEIEREMEEW, R0,



e BRITHTALBE G , T AR 25 4 76 AR SE B i N a2 7 S A M aaer i1 0L, oK
HSEBRTE B Z5 R 2 I, 7E ANSYS H, WTRLRBFHZEMINAE . 7. K. iR
E. EAE.

F S BAR:

B EPRRAAE A FERE RN,
B R ANSYS RRHI T

SRERLA

ANSYS KR ARSE FnT DL S fif S0 . BROTMR e AU Eat b, @it i
AR EAR R

ANSYS F JUMsR i : BiEGE MR JCG %, ICCG ¥, PCG ¥, ITER
%, BOANERENEL. SRR G, BREE Ut R, REFIEIELERmE. v
CAFFUE— A8 10 20 b7 B8CEE BT — AN CAFAE I 44T

FRAR I, — e e IR LI S R R R

B YA, XRAE NI ZER, FEHPMONIE;

B AR RS R

W YSRGS

LI SNl SO 5 TS [

EQSLV,Lab,TOLER,MULT,--KeepFile

R s, ALLEFEAA SPARSE. JCG. ICCG. QMR. PCG, HA[LIfE GUI
FUH AR N 4

Main Menu > Preprocessor > Loads > Analysis Type > Analysis Options
MainMenu > Preprocessor > Loads > Analysis Type > Sol'nControls > Sol'nOptions
MainMenu > Solution > Analysis Type > Analysis Options

MainMenu > Solution > Analysis Type > Sol'n Controls > Sol'nOptions

A 6-1 FT7~ | Solution Controls X 1EHE, A DA SRAEZEHEIT X E -
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A\ Solution Contrals (=)
Basic 1 Transient Sol'n Optinns} Nonlinear Advanced NL
Analysis Options Write Items to Results File
[Small Displacement Transient | & A1l solution items
I" Calculate prestress effects © Baslc quantities

© User selected

Time Control

Time at end of loadstep|l
Automatic time stepping |Prog Chosen j

@ Number of substeps Frequency:
 Tinme increment [Write last substep only -]
Number of substeps 10 where N = |1

Max no. of substeps ul
Min no. of substeps ul

6-1 Solution Controls X1 HE

ffi il ANTYPE T $55E S Hr K.

ANTYPE, Antype,Status, LDSTEP,SUBSTEP,Action

Antype FJ4RE 73 HTRAL, FTLME A0 T 24
STATIC 5% 0: /17041 (BRIA);
BUCKLE = 1: J il 7347
MODAL 5 2: #2507
HARMIC 5% 3: #5347 5
TRANS 5L 4: a5zl R Ge0H
SUBSTR 5 7: T4 534t
SPECTR B 8: 43 #7.
MR BLE GUI F i rh e R iy & 24T B E
MainMenu > Preprocessor > Loads > Analysis Type > New Analysis
MainMenu > Preprocessor > Loads > Analysis Type > Restart
MainMenu > Preprocessor > Loads > Analysis Type > Sol'n Controls > Basic
MainMenu > Solution > Analysis Type > New Analysis
MainMenu > Solution > Analysis Type > Restart

MainMenu > Solution > Analysis Type > Sol'n Controls > Basic
FEF I NIE] 6-2 7R New Analysis XIEHES, S FEPT TR M TR, BB S
Jei, BIRTUAOTARSKRAR, mTLME AT i %

SOLVE

BAE GUI FHf g # i M e 22—

B MainMenu > Design Xplorer > Solution > Slove
B Main Menu > Drop Test > Slove

B Main Menu > Solution > Run FLOTRAN



B MainMenu > Solution > Solve
B MainMenu > Solution > Solve > Current LS

M\ Mew Analysis
[ANTYPE] Type of analysis

" Tra

" Eig

oK Cancel

" Modal

~ Harmonic
(” Spectrum

" Substructuring/CMS

nsient

en Buckling

Help

K] 6-2 New Analysis Xf i HE

s W 6-3 B s B 518 5 18 6-4 o (R B AT 1ERE .

£ 6-3 o thifE B8RS, #ilMEER)E,

Bt 6-4 B RIS HE

Hf) OK 4%4H, BRFFGARAE, FEatti il 6-5 FrmsREse liden, B 5e MR il 72 .

LOAD STEP NUMBER

PRINT OUTPUT CONIROLS
DATABASE OUTPUT CONTROLS

N\ /STATUS Command (3l
File
SOLUTION OPTIONS
PROELEM DIMENSIOMALITY. . . . . . . . . . . . . 3-p
DEGREES OF FREEDOM. . . . . . UX UY UZ ROTX ROTY ROTZ
ANALYSIS TYPE - . . . « o« o o o 0 oowoow . STATIC (STEADY-STATE>
GLOBALLY ASSEMBLED MATRIX . . . . . . . . . . . SYMMETRIC
LOAD STEP OPTIONS

TIME AT END OF THE LOAD STEP. . . . . . . . . . 1.9088
NUMBER OF SUBSTEPS. . . . . . . . . . . . . .. i
STEP CHANGE BOUNDARY CONDITIONS . . . . . . . . DEFAULT

m

NO PRINTOUT
ALL DATA WRITTEN
FOR THE LAST SUBSTEP

K63 nirfE AR

=)

I\ Solve Current Load Step

[S0LVE] Bezin Solution of Current Load Step

N\ Note

@ Solu

Review the summary information in the lister
window (entitled “/STATUS Command”), then press
0K to start the solution.

Cancel | Help

tion is done!

K 6-4  SRAFRHIIIIEHE
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55R

e ESCHE, RGP .

(1) 7£ GUI FtH, 1% +#¢ Main Menu > General Postproc > Plot results > Contour Plot >
Nodal Solution 74, #H 41& 6-6 fiT7x 1) Contour Nodal Solution Data %} 1 HE . %#% DOF
Solution %1% H ] Y-Component of displacement, .7 OK #%4fl, BIW]7E T/EX HEZ] Y
Tk =K, ikl 6-7 Fiis.

N\ Contour Nodal Solution Data ==

Item to be contoured

Favorites

& Nodal Solution

£ DOF Solution

@ X-Component of displacement
@& nt
@ Z-Comp
@ Dis;

Stress

(84 Total Mechanical Strain

Elastic Strain

Plastic Strain

Creep Strain

Thermal Strain

84 Total Mechanical and Thermal Strain =l
ol 2]

Undisplaced shape key

Undisplaced shape key [Deformed shape only
Scale Factar [auto Caleulated ~I[149. 613983468

Additional Options ®|

o | ey | cace | Hew |

& 6-6 Contour Nodal Solution Data X} i HE

(3)7F GUI i H, 1% $ Main Menu > General Postproc > Plot results > Contour Plot >
Nodal Solution 774, # Hi 41114 6-8 AT 7~ ] Contour Nodal Solution Data %] 15 HE . £ Stress
51 FH 1) Y-Component of displacement, .7 OK #%4fl, BIRJ7E TAEXHER] Y WM
=B, i 6-9 Fror.

'\ Cortour Element Soluton Data =

e Ny
) D
« .
H -
. y -
Undisplaced shape key -y - ‘.
Undisplaced shape key [Deformed shape only K| ‘ | =
Scale or [Auto Calculated ~I[149. 613973389 V q
Additional Options @|
oK Apply Cancel Hep S ypere VHE" sagess o scEe1 — 1108011
6-8 Contour Nodal Solution Data Xt 15 4E Bl 69 Y HMMNI=E

(4)7F GUI F1f H, 1% $ Main Menu > General Postproc > Plot results > Contour Plot >
Nodal Solution 74>, 3 H 41 6-10 iz~ ) Contour Nodal SolutionData X i E . 1% 4% Stress
B FH ) von Mises stress, H.ii OK #2410, BIWJ7E TAEX &R XY 8N 1= -,
K 6-11 o



parad ==
HO6E
Ky v 144
KRR
/\ Contour Nodal Solution Data. ==
Tten to be contoured
@ T-Comporent of stress =l A
@ Z-Component of stress h
. ./f d
o
rail j ¥ S
m| Y =, 5
TUndisplaced shape key 4
Undisplaced shape key [Deformed shape only ~ I ‘S
Scale Factor [Auto Caleulated ~I[145. 613983463
Additional Options ®|
presee ATIEe10 7886410 L110Ee11 \4ee11
. N . S
K] 6-10 Contour Nodal Solution Data X} i HE Kl 6-11  von Mises 5534 M. 71 4317 &

SKIEGSCE

ARFENG TR GRS, W ARER G TR, Rl —Leni et &
BRI PR H P i VR, T A

D,NODE,Lab,VALUE,VALUE2,NEND,NINC,Lab2,Lab3,Lab4,Lab5,Lab6

4 D F T3k s AN B 2R

NODE: Rt Ny s i) 5 si s, v LME A ALL BiZ 4 .

Lab: HHER, W ROTX. UX 4, W ALL, WA RMAE 8 EHE.

VALUE: [ B 20 A7 B (A 3R B AU 2 75K

4 D AT 45 8 SRR S —MME, A 2 J5 AT = i . B i
e e DA X —HWE, BfE 2R DDELE 4K H MR .

FNODE,Lab,VALUE,VALUE2,NEND,NINC

4 F TN 8 1 st g v 2 4

NODE: K EIE M7 sidm's, a7 LMEA ALL 8444 .
Lab: SEHEMARHART, WFY. MX %%,

VALUE: 49 8 A (B 5l = B 3020 4 PR

SF, Nlist,Lab,VALUE,VALUE2

4 SF 55— ZR F1 7w it I T 2 A o

Nlist: 5551, WAHH ALL 8R44E4%, BN x4 .
Lab: [H#AFRIRST, W5 Hr ) PRES.

VALUE: [H#¢fuf (A 80K B A 20 2 FR

VALUE2: 5 %% N\ B TH 2407 1 52 3B AE

SFE,ELEM,LKEY,Lab,KVAL,VAL1,VAL2,VAL3,VAL4

4 SFE A -T-7E 570 b B[] Th0 #5407
ELEM: H.o'5, tn]bUdiH ALL 88154 .
LKEY: SH#EMAARNEMERH S, BN 1.
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Lab: THEMFRIRAF, 45t T4~ PRES.
KVAL: #fi5E VALI~4 ASZERE .
VAL1: 55— [ 8R B A A K
VZL2~4: T B s ) H AR T E -
LDREAD,Lab,LSTEP,SBSTEP, TIME,KIMG,Fname,Ext
#4 LDREAD F Tt i &3, 259G s .
Lab: #farbril e, wfLAHC ~E:

TEMP: 3k 5 #Hr 1388 B AE s

PRES: >KH FLOTRAN Z3HrHR % 115

PEAC: kB AFAT 441 SRR R 77 o
LSTEP: #E L ARIEGE, BRIAA 1.
SBSTEP: 7t LSTEP #fif 8 W%, 78k 0 Xonwla — T4
TIME: 34 LSTEP 5 SUBSTEP ¥ 425, #4 B A\ I ) 2.
KIMG: 243K E T M 45 B, 12002 5085 il 1\ 5230 Bl i 3 40
Fname: H3gE K4 . BRI TAE B R TAESCHE 4.
Ext: X B4, BRIAA RST.

RSN
ANSY'S [FsRAEES A 0T AT U BT . B TCAR S ALY o i 1) 2 Al _E 3L = Jr A
IMETREAA RN

ANSYS f 6 FioRfigvk: BEE. MBI R L. JCG 7%, ICCG ¥4, PCG .
ITER %, BOANEBSE. EAKRMIRG, BB E ki, REFEAELMEm
S, AT LAFF R — A8 I 2 BT B TS — A EAEE I T



5 &b I

JE AR TR SRR G P AR S R, AT RIS AR . XA BR G o M i R A
NEB IR, FISCHTA AR E B RS — AT LU T 45 R T 0. ATAT
SFTIIR A HIOER N T 7 A T S 5t BT R IR . Al DU 0 i Ak
THESA PGS . I S AR SR ) AR S AL TR S . A TR ESR A2, 3 ANSYS fE
WIETA A BRIC T H, ZBOUE T H, g Ras &0+ - 1) b ig

F S BR:

SR (0 )5 A1
B I 8] P AR AbBE T i
TR L0

B *GET A& K 7%,

EBEGAMESS
B GAEESE, B POSTL, % HTEE SR S Ergh R,

711 SR

Kt e, AT LA OUTRES #4878 ANSYS %2 HE 4R e 1 8] 1] B ik 2 1 45
RENG R, S5 50 SR e T H o i 2R A

xst: ZEH 5 KT

rth: Mt

xmg: HLfE T

1fl: FLOTRAN 434

X+ FLOTRAN 434, SCHERIY RS2 N ofl, ST AR T, XY R4 N st
Birsh, HURT GG HEM A HE,

% 7-1 AR TS s A R a4
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RT7T1 IZRERBEXGS

fir s Bk
INRES 8 78 GRS S B

FILE RN S e

SET NG FESCAF i i
SUBSET IPTIRARBY N 45 R
APPEND NG SRS A e 5 A R 0 B 24w e 12
LCZERO RIS REE
RESUME R BT EL

FESRAFSEUR BLARREN R AL B, ARG 2R, W0 /5 3 ANSYS, W5 24 A &

B <.

INRES , Iteml , Item2 , Item3 , Item4 , Item5 , Item61 , Item7 , Item8&

INRES i H T4 & W& RO s, — Moz & AH SR, BRI
AFTADL. HA2, 8RR AR, nr DU AT & Z M EER TSN

Item1~Item8: #55& FIEHEIL, 7T LA 40T AT A .«

ALL: 28 (BN

BASIC: #:A%#E, 45 NSOL. RSOL. NLOAD. STRS. FGRAD.

NSOL: 15 &1 [ tHEE A

RSOL: i piJx 7o

ESOL: H.yuff, &HLLTFHLIH L.

NLOAD: H.6717 m 34

STRS: HIGH RN ).

EPEL: FRIGHPENAR

EPPL: HLICIEVEN AR,

EPTH: o wAr, PIRAR. BERKR 77,

EPCR: HLIGIFAE AR,

FGRAD: HJC R

MISC: HAth # otz .

LA &t m] DAd A GUI F1i A ] Main Menu > General Postpro > Date&File Opts

TE#H anE 7-1 BTz~ ) Dateand File Options XJ i HEH, 78 45 B3 B # 4k -



A\ Data and File Options

Data to be read

Results file to be read * Read single result file

.

" Read multiple CMS result files

oK | Cancel | Help ‘

K] 7-1 DateandFileOptions X i HE

J A8 AT FILE i ] DR E B A3
FILE, Fname, Ext,--

Fname: H3x(fF4.

Ext: # &4,

RMPER GUT Fhmm i M #RAF,  tn] AFE € 223N B ST AF

B Main Menu > General Postpro > Date&File Opts

B MainMenu > Time Hist Postpro > Setting > File

B Utility Menu > File > List > Binary Files

B Utility Menu > List > File > Binary Files

MPER SET g ) UM RSPt th 5 5 B2 . 1B, X B2 SET, A
*SET.

SET,Lstep,Sbstep,Fact, KIMG TINE,ANGLE,NSET,ORDER

Lstep: ZULHUIEATHE, BRMER 1.

SBSTEP: %4t Lstepde FP4, X TR T, MEIBIAEL.

Fact: 132 NEH 1 4 750 R 45

KIMG: X2RH.

TIME: 45 & 15 2 AR I ()8, 0F T 1 Wi ISz 23 A ) 32 AR
ANGLE: BHfIE, FFigma .

NSET: HZ AB %5

ORDER: % [ 5 T e 7 2O W B 73 A 25 R e

FE GUI FHHIH, I fiy &t m] DLEAT 40

B Main Menu > General Postpro > List Results > Detailed Summary

Main Menu > General Postpro > List Results > Detailed Summary (Freqordered)
Main Menu > General Postpro > Read Results > By Load Step

Main Menu > General Postpro > Read Results > By Pick

Main Menu > General Postpro > Read Results > By Pick (Freqordered)
Main Menu > General Postpro > Read Results > First Set

Main Menu > General Postpro > Read Results > Last Set
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Main Menu > General Postpro > Read Results > NestSet

Main Menu > General Postpro > Read Results > PreviousSet
Main Menu > General Postpro > Results Summary

Main Menu > General Postpro > Results Summary (Freqordered)
Utility Menu > List > Results > Load Step Summary

a0, i%FE Main Menu > General Postpro > Read Results > By Load Step, 3 H 1
7-2 7] Read Results by Date Set Number X§1EHE, 7E Read Results by Date Set Number
XPUEMEIR B, i OK 4% 4RI v .

7.1.2

\ Read Results by Load Step Number £2
[SET] [SUBSET] [APPEND]
e e o
LSTEP Load step number
SBSTEP Substep number LAST
FACT  Scale factor
ok | cancel | Help |

K] 7-2  ReadResultsbyDateSetNumber X i HE

L Th

ANSYS °] EAFFF 7 s i 45 R — G Bon 551 i
1. BRETRER

f£ ANSYSGUI Frifi i) TAE X EAR Son 45 RS oy EDW M A ), JE AT Ab B 25 7T DA

HEAT AN 77 X -
B = (contourdisplays)
B BRJEMEIR (deformed shape displays)
B KERK (vector displays)
B %K (path plots)
B {EM /) (reaction for cedisplays)
B RS R EE (particle flow traces)

= B LS EW e B oRTE e g R il. B4 PLDISP #74m LR R
AR SIAR

PLDISP.KUND

KUND: #5400,



KUND=0, ¥ &/R~45HA8 K
KUND=1, WA ERAR.

KUND=2, &% )E E‘Jﬁﬁﬂdﬁ%ﬂ%ﬁﬁﬁﬁﬁ‘]%?o

P DLFE GUI A& Famd 2

B MainMenu > General Postproc > Plot Results > Deformed Shape

®  Utility Menu > Plot > Results > Deformed Shape

®  Utility Menu > PlotCtrls > Animate > Deformed Shape

TE#H 4 7-3 ATz~ Plot Deformed Shape XFUFAER, AJ PLIE T /R )T,

I\ Plat Deformed Shape
[PLDISP] Plot Deformed Shape

KUND Items to be plotted

oK | Apply |

" Def + undeformed

" Def + undef edge

Cancel | Help ‘

K| 7-3  PlotDeformedShape Xt i HE

F {4 F PLNSOL 54> AT DL /R 9 i 45

==

Ko

PLNSOL,Item,Comp,KUND,Fact,FileID

Item: SIRECRIARARFT, WL 7-2 Fios.

Comp: FrRFFo &, WK 7-2 iR,
Fz 7-2 ltem 5 Comp
Item | Comp ‘ e
H H BEAE
u Z. SUM EX. Y Z AR ER
ROT . Z. SUM WRX Y Z s R
WARP i
v X. Y. Z. SUM BESSH RN M Xy Y Z EEB AR
A X+ Y. Z. SUM A5 AT B R X Y Z s R R A
HITfE
S X. Y. Z. XY. XZ. YZ ISWAD; NS
1. 2.3 £
INT I8 3% i
EQV NS
EPSW TR I
SEND ELASTIC P AR i 2
PLASTIC IRV AR R
CREEP AR AR Fi 2
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KUND: 4 PLDISP #f[d].
Fact: 2D BoRi HIZH A EL, BRAR Y 1, € SO0 Bl 9 i) 2R o
FileID: AR5,
R BLE GUI F i rh e #1247 R A
Main Menu > Drop Test > Animate Results
Main Menu > General Postproc > Plot Results > Contour Plot > Nodal Solu
Utility Menu > Plot > Results > Contour Plot > Nodal Solution
Utility Menu > Plot Results > Animate > Animate Ove Results
Utility Menu > Plot Results > Animate > Animate Over Time
Utility Menu > Plot Results > Animate > Deformed Results
Utility Menu > Plot Results > Animate > Dynamic Results
Utility Menu > Plot Results > Animate > Isosurfaces
Utility Menu > Plot Results > Animate > Mode Shape
Utility Menu > Plot Results > Animate > Q-SliceContours
Utility Menu > Plot Results > Animate > Time-harmonic
1E 38 B 7-4 BRI Contour Noda Solution Data X iEHEH, % 2 5 7 10 T A
i OK %4l
TEUNE] 7-4 Fr7s i) Contour Nodal Solution Data XfiEHEH, Item to be contoured 1|3
FEA AT DA B2 2 2 I, AT DGR st AT LU B TT AR

N\ Contour Nodal Solution Data =

Item to be contoured

Favorites
£ Nodal Solution
DOF Solution
i Stress
3 XComponent of stress
[ X7 Component of stress

& Z-Component of stress
& XV Shear stress
@ TZ Shear stress
@ XZ Shear stress
@ 1st Principal stress
@ Znd Principal stress
i 3rd Principal stress

i Stress intensity |
o =
Indisplaced shape kew
Undisplaced shape kew ‘Defnrmed chape only j
Scale Factor [suto Caloulated I[5. 21828373
Additional Options ®|
ok | Apply ‘ Cancel | Help |

Kl 7-4 ContourNodalSolutionData X} ifAE
7t Undisplaced shape key eI, nJ DAk #2528 RAB L A s e 5 AR,
CIN =R A A
{4} PLESOL iy 4 0] DL 7R BTG -
PLESOL,Item,Comp,KUND,Fact




IZE
ZH5 R PLNSOL #r4, F P Al BAE A GUI i R i) R Bl 22— BEAT#R A -
B Main Menu > General Postproc > Plot Results > Contour Plot > Element Solu
B Utility Menu > Plot > Results > Contour Plot > Elem Solution
S & 7-5 Fion Y Contour Element Solution Data X5 4E Ff, UL 55 i 158 35,
F AT LIk 3 2 5 R Y 0

ez

N\ Contour Element Solution Data ==
Item to be contoured

Favorites
2 Element Solution
Stress
B4 Total Mechanical Strain
Elastic Strain
Flastic Strain
Creep Straln
Thermal Strain
Total Mechanical and Thermal Strain
@ Swelling strain
Energy
Error Estimation
Failure Criteria

Structural Forces |
o] 0|
Undisplaced shape key
Undisplaced shape key |Deformed shape only j
Scale Factor Auto Calculated j|5.21828373
Additional Options @|

oK ‘ Apply ‘ Cancel | Help |

7-5 Contour Element Solution Data %} i HE

AP RTBME ] PLVECT fiv & 4E TAEX A AR B R R R . AT BLE R IR EH
GV, ¥z, WIRER . BOBR%E., RalE. R, WREE. FN %,

PLVECT fit &# M F .

PLVECT,Item,Lab2,Lab3,LabP,Modal,Loc,Edge, KUND

Ttem: REMIRRF, ZIEK T7-2.

Lab2. Lab3: /'@ CHIFRIRAT, U12R Ttem AFUBHIARIRTT, R4S,

LabP: &HUREFRRRT, ERAFE Item.

Mode: {777 25 o

Loc: R HIuai RIVRENE.

Edge: oo F RT3

M B AT EAE GUI Fri AT 84, fE GUI Rk FAlar @2 —:

B Main Menu > General Postproc > Plot Results > Vector Plot > Predefined

B Main Menu > General Postproc > Plot Results > Vector Plot > User-defined

B Utility Menu > Plot > Results > Vector Plot

B Utility Menu > PlotCtrls > Animate > Q-Slice Contours

FEH & 7-6 A7) Vector Plot Predefined Vectors XHiGHEH, 4555 2L R 1) 15
HRIAT .
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{\ Vector Plot of Predefined Vectors 23
[PLVECT] Vector Plot of Predefined Vectors

Item Vector item to be plotted i Bl Translation U
Rotation  ROT
Strain-mech+thrm
Strain-elastic

Strain-thermal " translation U

Made Vector or raster display
&+ Vector Mode

" Raster Mode

Loc Vector location for results

{¢ Elem Centroid
" Elem Nodes

Edge Element edges [~ Hidden

[/VSCALE] Scaling of Vector Arrows
WN Window Number Window 1 -

VRATIO Scale factor multiplier
KEY  Vector scaling will be Magnitude based -

OPTION Vector plot based on Undeformed Mesh -

OK ‘ Apply | Cancel | Help

K] 7-6  VectorPlotPredefinedVectors

F P 4§ B PLPATH 54 0] LR s 372 - .

PLPATH,Lab1,Lab2,Lab3,Lab4,Lab5,Lab6

Labl~Lab6: fEXEkHHAR A RIRIIEER

PR PMER GUI S i F a4

B Main Menu > General Postproc > Path Operations > Define Path > OnGraph

B Main Menu > General Postproc > PathResults > Define Path > On Graph

B Utility Menu > Plot > Results > Path Plot

FEFR H#) Plot Items on Graph X[ iEHEH, EFEE WI/RIIERIE, iy OK LT,
/PBC fir & B J7iE I T

/PBC,Item,—-,KEY,MIN,MAX,ABS

Item: 2/ TFIFRIRET, ATEU R E .
U: “‘FaIHHE.

ROT: #3HHE.

TEMP: i#J%.

PRES: T[HI i -

V: AR

SPOn: J5fi &4 4.

ENKE: Jiiinzhie (FLOTRAN).
ENDS: A EFER (FLOTRAN).
VOLT: Hi [ .

MAG: PR .
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A: RERH.

CONC: RJE.

ForFORC: #EH#fr (1),
MorMORE:4EF #ifaf (J1%H).
HEAT: #JiE.

FLOW: JifkifiE.

AMPS: Hiji.

FLUX: MBS,

CSG: FEimE.

RATE: yREUAE .

MAST: FHHE.

CP: AT A,

CE: ZyWJ7FET .

NFOR: 177,

NMOM: i /5 /15

RFOR: i s AEM 7.
PATH: 4%,

ACEL: &gk .
OMEG: 4= JR il .
WELD: #2550 (ANSYSLS-DYNA),
ALL: FTA W RFPRRRT.
KEY: Item fJ4%6 2%, v AR R A
0: ANEIR.

1:

BIR.

2: Box HERHUE.
£ GUI A, P Bal BUE A R Sl & 2 — BEAT#R A :

MainMenu > General Postproc > Path Operations > Define Path > On Working
Plane

MainMenu > General Postproc > Path Operations > Plot Paths

MainMenu > Preprocessor > Path Operations > Define Path > On Working Plane
MainMenu > Preprocessor > PathOperations > PlotPaths

UtilityMenu > PlotCtrls > Symbols

FEFH AN 7-7 PT7n i) Symbols X TR AHE R, L6 2R R (I H I i OK #2441 E

LI

ARSI S VAR 70 P B 27 NS0 E3 L R0 7= WA I [11B2, 91K £ AR 0 berer] P i A
TR R TR HURE S R BB S .
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I\ Symbols P
[/PBC] Boundary condition symbol ﬂ
E2llEcrRanciicn]
¢ All Applied BCs
£ All Reactions
 None
£ For Individual:
Individual symbol set dialog(s) W Applied BC's
to be displayed: ¥ Reactions
W Miscellaneous
[/PSF] Surface Load Symbals ’h‘
Visibility key for shells I~ off
Plot symbls in colar ¥ On
Show pres and convect as Face oul tines -
[/PBF] Body Load Symbols ’h‘
Show curr and fields as ’m
[/PSYME] Other Symbols
CS Local coordinate system - off
NDIR Nodal coordinate system [~ Off
ESYS Element coordinate sys - off
LDIV Line element divisions W
LDIR Line direction - off
ADIR Area direction - off
oK ‘ Evedl | Help
|

7-7  Symbols XF1HHE

P8 TRPON i & i) DA B AR LI E g S s

TRPOIN,X,Y,Z,VX,VY,VZ,CHRGMASS

X Y. Z: PRER SRR E

VX. VY. VZ: RFE X Yy Z D7 RS &

CHRG: Hi ¥ Hifif .

MASS: K.

F P AT PAFE GUIFE I, %695 MainMenu > General Postproc > Plot Results > DefiTrace

Pt 4.

HI 8] PLTRAC i % 7] LAE B0 B BORIBIIE, felrlN & 5 Bori % 50 .

PLTRAC,Analopt,Item,Comp, TRPNum,Name, MXLOOP,TOLER,OPYION,ESCL,MSCL

Analopt: 73 TIE T, AT LAEAD N H

FLUID: BRESRF R E (B,
ELEC: REFRF Y.

MAGH: R EFRL 1 H 3 I3 (A7 LE
Item: T H bRiRTT o

Comp: HJ/ @ LA

TRPNum: ffi F C A7 IR B8 12 2 U S 5
Name: HZHHI4FR.

MXLOOP: — Mk R ER 1 85 2 A IR AL
TOLER: H TRLFH AR K E A 2% .
OPTION: il & FREREDT, A LLHCT FIMHE .
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0: f& FINARTEHI R RS o
1: fEHATE R .
ESCL: HUIZZa R4, BOAN 1,
F R LU GUI F o i1 Fl iy & 22— JEAT B A -
B Main Menu > General Postproc > Plot Results > Particle Trace
B Main Menu > General Postproc > Plot Results > Plot Flow Tra
MSCL: W34 =%, BA 1.
B Utility Menu > Plot > Results > Flow Trace
B Utility Menu > PlotCtrls > Animate > Particle Flow

2. JIREBTRER

o R R 25 R o DS BITH S R BN R, (B7E 75 08 25 IR (1 Ve g s 3k 47
AFAE B N AD B R AT AL BN, DU 5 B 2 45 R A R B

BB R AR, AT PRNSOL #ir %o

PRNSOL,Item,Comp

Item: #Z251 AT H FIFRIRTF, W1 UX. SZ %5,

Comp: FIJ7 5 I, n] LIS 28R A1 ik, 2RJ5 M ALL.

MR LR GUI S ik R ol &2 —:

B MainMenu > General Postproc > List Results > Nodal Solution.

B MainMenu > General Postproc > List Results > Sorted Listing > Sort Nodes.

B Utility Menu > List Results > Nodal Solution,

fESE I AN 7-8 Fizni¥ List Nodal Solution SHFEHE, EFHEFEFIMMIE, Hi
OK ZHIEI AT . 4 7-9 Pron NSRBI Y 5N 1.

J\ List Nodal Solution IEI
Item to be listed

Favorites -
& Nodal Solution
DOF Solution
& Stress
@ X-Component of stress
[ M7 Component of stress|
@ Z-Component of stress
@ ¥ Shear stress
62 Y7 Shear stress
62 ¥7 Shear stress
i 15t Principal stress
@ 2nd Principal stress

@ 3rd Principal stress

& Stress intensity ~|
E1) o
Value for computing the EQV strain
ak, | Apply | Cancel | Help |

P 7-8  List Nodal Solution X i HE
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\ PRNSOL  Command ==
File
PRINT §  NODAL SOLUTION PER NODE

sesexx POST1 NODAL STRESS LISTING sscwesce
PowerGraphics Is Currently Enabled

LOAD STEP= 1 SUBSTEP= i
TIME= 1.8888 LOAD CASE= a

NODAL RESULTS ARE FOR MATERIAL 1

THE FOLLOWING X.¥.Z VALUES ARE IN COORDINATE SYSTEM i

NODE 5K Y §Z SHY SYZ SHZ

1 -B.19882E+@? 0.36866E+10 0.0000 —0.13588E+07 ©.0008 0. 6066

2 B.18642E+11 A.18204E+11 ©.0808 A.51436E+180 0.8888 a.8088

3 -B.14658E+87 B.38786E+18 ©.0808 —A.84871E+B8 ©A.0888 a.8088

4 -0_80183E+B8 @.428%93E+10 0.0000 —8.61363E+B8 ©.0888 8. 8086

5 -8.52226E+88 @.45951E+10 0.0000 @.33254E+87 0.0808 a

6 —-B.33921E+B8 B.48781E+10 0.0008 @.106895E+82 0O.0008 a

7 -B.3983BE+@7 B.52166E+10 0.0008 @.23885E+87 0O.00608 a %

7-9 Y J7IA AN RB
FH 7t 7] ] PRNSEL 1451 H 8GR

PRESOL,Item,Comp

24 L[] PRNSOL.

AP R B GUI Fri B fiy & 22— 34T # A

B Main Menu > General Postproc > List Results > Element Solution

B Utility Menu > List > Results > Element Solution

FESRH & 7-10 Fi7R i) List Nodal Solution X FAEH, EHEFHREFIHAIWIH, il
OK %A1 RIAS o 4B 7-11 Frs NAIRBoR Y Jr AR /7.

A\ List Element Solution ===
Item to be listed

Favorites *
& Flement Solution
£ Stress
@ ¥Component of stress
@
6 Z-Component of stress
i XY Shear stress
6 YZ Shear stress
@ X2 Shear stress
@ 1lst Principal stress
@ Znd Principal stress
@ 3rd Principal stress
@ Stress intensity
@ von Nises stress
6 Plastic equivalent stress =

oK ‘ Apply | Cancel | Help |

& 7-10 ListNodalSolution X}iEHE
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I\ PRESOL  Command =

File

PRINT 8 ELEMENT SOLUTION PER ELEMENT
ek POST1 ELEMENT NODAL STRESS LISTING sseex

LOAD STEP= 1 SUBSTEP= 1
TIHE= 1.66808 LOAD CASE= @

THE FOLLOWING X.¥.Z UALUES ARE IN COORDINATE SYSTEM 1

ELEMENT = 1 PLANE182

NODE SK sy SEZ SRY SYZ SRZ

5060 @.186B3E+10-0.63063E+08 ©O.0000 —0.20461E+@% 0.0060 06008

4839 ©.18724E+10-8.59687E+G8 ©6.0006 —0.20347E+87 6.0060 06008
12384 ©.19133E+18-0.47230E+88 0.0080 —B.208678E+@? ©.8808 8.8888

1441 @.18917E+18-8.55768E+88 ©.0008 —0.19928E+89 0.0800 a.0008
ELEMENT = 2 PLANE182

HNODE SK sy SZ SRY SYZ SRZ 2

B 7-11 Y J51e) T AN IR SIER

FIF RN G R, )R] UK 1R B #EAT F
J17 8] NSORT i & ] EAK 5 s il () 91 R 34T HEF o

NSORT,Item,Comp,ORDER,KABS,NUMB,SEL

Item: HEFFAIRIIFRIAFAT. W UX, LOC 4.

Comp: ZHATHEF 44 .

ORDER: #7750, W0 NfEF, W1 ATHF.

KABS: 77720, B0 NSEse, B 1 4B .

NUMB: & ElgHE 7 5 177 g Rl gAML BRI 1 .

SEL: HE/¥Ja (75 i e #5710 s

NSORT 5 BRI AT 55 THF RS

AP R DU GUT ?%EEPE’JﬁDT A2

B Main Menu > General Postproc > List Results > Sortsd Listing > SortNodes

B Utility Menu > Parameters > Get Scalar Data

M P AE# 0Kl 7-12 Brzs ) Sort Nodes XfifHEH, w224 i, Hidr OK
TR,

I\ Sort Elements X
[ESORT] Sort Elements

ORDER Order in which to sort Descending order -

KABS Sort on absolute value? [~ No

NUMB Number of elems for sort I:l
Item,Comp Sort elems based on - None defined -

- selected element table item

OK Cancel Help

& 7-12  Sort Nodes % iFEAHE
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MM FEWE ANSYS ERINIIHEP 7, ATBMER] NUSORT 4. thn] LIAE
GUI S H i $¢ Main Menu > General Postproc > List Results > Sorted Listing > Unsort
Nodes 774, # A 7-13 Fros iAo 16 HE, By OK #EH AL RI AT,

I\ Unsort Elements

[EUSORT] This function unsorts elements and restores them to

original order.

Cancel

22

Help

K 7-13  Unsort Nodes Hfii\ &7~ 4HEHE

5 RS, H tn] DO ST S R BEATHE o X BT R i AT R AT DA

F ESORT %4>

ESORT,Item,Lab,ORDER,KABS,NUMB

tem: FICEERFRRSF, HEMA ETAB W H .
Lab: JH ) 7€ ETABLE 4 & AR R
ORDER: %L NSORT 74
KABS: £ . NSORT 174

NUMB: Z: i, NSORT iy 4. iX B2 S e i AN 4L
F P ] BLYE GUI Ft 1 H % # MainMenu > General Postproc > List Results > Sorted
Listing > Sort Elems 74, 5 H a1 7-14 Fros i Sort Elements X 1HAE o

I\ sort Elements

[ESORT] Sort Elements
ORDER Order in which to sort
KABS Sort on absolute value?

NUMB  MNumber of elems for sort

Item,Comp Sort elems based on -

- selected element table item

OK Cancel

3

[pescending order

™ No

MNone defined -

Help

K 7-14  SortElements % ifHE

IR BN RS 7 202 LU e 5 TH RS

PR o BRI RS 5 AT LU

EUSORT 74, B(#7E GUI H1i%# MainMenu > General Postproc > List Results > Sorted
Listing > Unsort Elems 774>, #H 41 7-15 A7) Unsort Elements A A X TEAE o
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I\ Unsort Elements 3
[EUSORT] This function unsorts elements and restores them to

original order.

: OK | Cancel Help

K 7-15 Unsort Elements ffiiAXT 15 HE

Hf7 Unsort Elements fifi X TEAE H 1] OK #2411 DA BRI AT K B B IRAS

PRRSOL 4 ] LA T A R AT AR R A7 -

PRRSOL,Lab

Lab: FIRIIFRIRST, W FY. MX 55,

H PR BLE GUI S ok £ R i 4

B Main Menu > General Postproc > List Results > Reaction Solu

B Utility Menu > List > Results > Reaction Solution

75 B 7-16 Bz f) List Reaction Solution XFIGHEH, IEFEVIRMIXT SR, Hf
OK #AREP AT . &l 7-17 fizs A FY J5 513

I\ List Reaction Solution 2

[PRRSOL] List Reaction Solution
Lab ltem to be listed Struct force FX

ok | Apply | Cancel | Help |

K| 7-16 ListReactionSolution %FiEHE

I\ PRRSOL  Command =]

File

PRINT FY REACTION SOLUTIONS PER NODE

wstenx POST1 TOTAL REACTION SOLUTION LISTING ssewss

m

LOAD STEP= 1 SUBSTEP= 1
TIME= 1.08888 LOAD CASE= B8

THE FOLLOWING X.Y.Z SOLUTIONS ARE IN COORDINATE SYSTEM 1

NODE FY¥

1481 8.78793E+88
1482 @.69680E+88
14@3 @.21655E+89
14084 -8.24114E+89
1485 @.76777E+88
1486 -8.22288E+88
1487 —0.52364E+88
14@8 -@.48925E+88
14089 -8.77175E+86

7-17 Y J5 AT s A AR
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BRTOTMNITEREE (B2 kD)
FH P45 F PRNLD 754 1] L H 55015 5 3 ) A

PRLD,Lab,TOL,Item

Lab: 151/ /1K%Y, [A] PRRSOL.

TOL: AHXSZHIRZEMR, DT HRE R B AZZE . BRIAN 1.0E-9. B0 W51 H
A

Item: 9 RiiEFEAE, BRI 4.

HLP i R] DAE GUI S s £ 00 N &2 —

B MainMenu > General Postproc > List Results > Nodal Loads

B UtilityMenu > List > Results > Nodal Loads

TE#H AP 7-18 AT~ List Reaction Solution X iHHEH, EHFEVIRIIXTHR, Hii
OK #Z#IRITT, 4ni 7-19 B FY J5 & 412 .

N\ Ust Nodal Loads

[PRMNLD] List Nodal Loads
Lab Load to be listed

Struct force FX

FY

74
All struc forc F
Struct moment MX

TOL Tolerance about zero -

- within which loads are not printed

ITEM  Selected Nodes ALL -

OK | Apply | Cancel |

7-18 ListReactionSolution X 15 HE

{\ PRNLD  Command
File

‘ -

PRINT SUMMED MODAL LOADS

scexex POSTL SUMMED TOTAL MODAL LOADS LISTING oo

LOAD STEP= 1 SUBSTEP= 1
TIME= 1.06880 LOAD CASE= a
THE FOLLOWING X.Y¥.Z SOLUTIOMS ARE IN GOORDINATE SYSTEM i

NODE FX Fy

2 -256.88 512.008

122 256.88

142 256.88

262 -256.88 512.80

282 -256.88 -512.88

4082 -8.78820E-86

422 B.68067E-85 512.88

542 -256.88 256 .08

562 -bi2.@@
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F P dH PRVECT a2 1] LAAI R 8 K /NS 5 R 5% .

PRVECT,Item,Lab2,Lab3,Labp

245 XA PLVECT.

HIP i R] DAAE GUI F i £ 0 dr 42

B MainMenu > General Postproc > List Results > Vector Data

B Utility Menu > List > Results > Vector Data

7E5 H WK 7-20 Bz List Vector Data X UEHE, EHEFTEGIFRMKE, HFiff OK #%

EHAARIT]

I\ Uist Vector Data 2

[PRVECT] List Vector Data
Item Vector item to be listed

Translation U

Rotation  ROT
Strain-mech+thrm
Strain-elastic

Strain-thermal
e aoply_| cancel | M

7-20 ListVectorData %} i HE
& 7-21 Proas s SR R .

\ PRVECT Command ==
File

PRINT U NODAL UECTOR COMPONENTS

s POSTL UECTOR COMPONENT LISTING seswsx

LOAD STEP

1 SUBSTEP=

1

TIME=

1.8060

LOAD CASE=

THE FOLLOWING DEGREE OF FREEDOM RESULIS ARE IN COORDINATE SY¥STEM

1

NODE usuM DIRECTION UECTOR <X.Y¥.Z>

1 8.2924 1.006008 B.00844 0.880848
2 ©B.3448 Ba_99888 A_86192 a._s8a88
3 B8.2928 1.006808 -8.800858 0.6880048
4 @.2948 1.A888A8 A.AAARG A._/saa88
5 B8.2958 1.0068008 B.88175 0.68000a8
6 B.2982 A.99999 A.AR419 A.88088
7 8.3815 B8.99997 B.80738 0.6000a8
8 B8.3857 B8.99994 A.01124 0.880848
? @.3111 B_99986 BA._81662 a._88a88

K 721 FIRERMBRE

FH P48 F PRISOL i 2 1] LA H 454

LT S

PRJSOL,Item,Comp

Item: ZZRITH IFRIRTT, W DISP 9 12, REAC N3HEM 1555,

Comp- BN IAR AT o

Zm 4 HHT MPC184 #t, HARELE GUI FHEHT#4E .
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7.1.3 ZERAE

ANSY'S [#53 F J5 AR B AT DA S5 R BEAT — %€ VAL, T5 (M 2D i . X2
Rk ES RALFERA . SR T RS, wRMEH 6 W3k 7-3 Fis.

RT3 FHHRERVEHS

i Bk
FSUM TRk
NFORCE T sk
SPOINT TE I SRAN L AT
KCALC TSR R T
INTSRF XA TH T R 45 R

FSUM #r & H T3R5 R 1E 71,
FSUM,LAB,ITEM

LAB: SRR S BOIANTE SR TR KA R 6 B 9 s 5 iR,
HURSYS I, DUAE 4 A0S B AR bR R sk A

ITEM: 5 fi%E. BRIAPTILT £0, B CONT Jyfil5 £{, BOTH Jy Bk P,

F P AT LAFE GUI AL, #%$F Main Menu > General Postproc > Nodal Calcs > Total
Force Sum 74, fE5# H 4] 7-22 Froxff) Calculate Total Force Sum for All Selected Nodes
SHERET, SR E T Hid OK #24l

I\ Calculate Total Force Sum for All Selected Nodes £
[FSUM] This function calculates, for all selected nodes,
the total force and moment contributions of all selected
elements attached to those nodes,
LAB  Perform Summation in -
ITEM  Selected Nodes ALL -
OK Cancel Help

7-22  CalculateTotalForceSumforAllSelectedNodes X i HE

NFORCE g2 H 13K )5 /1M B4, 5 FSUM X AAE T [R] i 21 H 25755
RIS JiHE A
NFORCE,ITEM
ITEM Z¥{[7] FSUM.
PRI PAE GUI St i%# Main Menu > General Postproc > Nodal Calcs >
Sum@EachNode 174>, #H a1 7-23 B~ Calculate Force/Moment Sumat Each Node
XHEAE,  5E R BE B I #dy OK $%HIRp AT
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I\ Calculate Force/Moment Sum at Each Node 52
[NFORCE] This function calculates, for each selected node,
the nodal force and moment contributions of all selected
elements attached to the node.
ITEM  Selected Nodes ALL =
oK Cancel Help

7-23  CalculateForce/MomentSumatEachNode X HE

F 48] SPOINT i 4 A LASE AR &AL E
SPOINT , NODE,X,Y,Z
NODE: K5 UL E 175 i -
X\ Y. Z: RFEE AL E R 2R E R R AR, B (0, 0, 0).
“HEATEE L
AP R LAAE GUI F i s R i R i &2 —:
B MainMenu > General Postproc > Nodal Calcs > Summation Pt > At Node
B MainMenu > General Postproc > Nodal Calcs > Summation Pt > At XYZ Loc
P 73 e SO L B 5 SO ARARAE, B 5 R BOMHEE 4R S T, $aBUTT
s 22 ) R RIAT
KCALC i FAER 22t b it SEam I 1

KCALC,KPLAN,MAT,KCSYM,KLOCPR

KPLAN: & SR JPIRFS, HCO B, i R R FR &4 (BRI HL 1 I AT
THN IR o

MAT: 5.

KCSYM: WARMEEI. HC 0 BCHL 1 B, SATERSIu I AL bR 22 IR 1 X FRid 5 2%
RO B2 5, AR 0 Bl 1, (HERRROSIREA: B3 I, ARIER (X
M, M EFTRES AT A (Rig—A, AN _EHAS).

KLOCPR: AHTEIA#IET0. HL 0 I, JATEIAMRSOm A S, B, N
5 FHAT ENAME R ARAT ERAC LA 2

P AT B A GUI #41i A Y) MainMenu > General Postproc > Nodal Calcs > Stress
Int Factr 74>, {E58 H 4nk 7-24 Fr7xf) Stress Intensity Factor X iEHEH, HRHE KR 5E %
H, Hii OK fZEHRI ],

I\ Stress Intensity Factor 23
[KCALC] Stress Intensity Factors KI, KII, KIII
KPLAN Disp extrapolat based on -
MAT  Material num for extrap
KCSYM  Model type Half - symm b.c. -
KLOCPR Print local disp's? I~ No

OK ‘ Cancel ‘ Help

] 7-24  StressIntensityFactor X7 iFAHE
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4 INTSRF A LATH 5050 AT 8 (A, AT 8T AR AR AT 45
INTSRF,Lab
Lab: 3 FUARIRAF, R LA B fE
PRES: /1.
TAUW: EETHIBTR 7).
FLOW: [&JJRIBEHITIR /7.
F P n] BLYE GUI Ft [ H % $ MainMenu > General Postproc > Nodal Calcs > Surface
Integral, #H 41 7-25 Pz Integrate Scalar Valueover Selected Nodes XfiEHEH,
i ORI, Bty OK 4Z4HRIH] .

I\ Integrate Scalar Value over Selected Nodes £2
[INTSRF] This function integrates the chosen variable over
all selected nodes.

Opt Scalar Quantity to Integrat

 Wall Shear
 Both

ok | Apply | Cancel | Help |

K] 7-25 IntegrateScalarValueoverSelectedNodes X i HE

714 FHREER

7E GUI Ft[H H %+ MainMenu > General Postproc > Results Viewer iy 4, 345 B &
B 7-26 FiR.

Kl 7-26 Results Viewer

112



[FakE

WK 7-27 iR NERBEBERRE .

A\ Results Viewer - chapterl3.rst @
File Edit View Help
&l Z

@Hchoose a result item j‘ ~| Mﬁﬁ
| ' | ' '

" | | | el 2] 5

2754493 [ 1 [ 1

K727 SREFHED

eI 7-27 FrospggEfl s, nr DASEELE H 5 AL BRI R 2 ThRe .

TEANE] 7-28 Fros AT s it R AR A, AT LUk #E R SR n e TAEX i, i
7-29 FiiRo

TEXANFIRMES, A Uk B ARG SR, oo, SRR SN SRR,

Favorites

DOF Solution

Stress

&4 Total Nechanical Strain

Elastic Strain

Plastic Strain

Creep Strain

Thermal Strain

B4 Total Mechanical and Thermal Strain
@ Swelling strain

Energy
- Failure Criteria
|Ch|:|cnse a result item j @ Body Temperatures
Kl 7-28  IEFFRRK R FIRAE Kl 7-29 WA RIIE

FEUNE 7-30 Fros i TEAZZH T, WA EA & ERGE R, AlE R, SRR
ZhE LRI BN EIREAC G A Ay IR e shmE ., s R
FFE. FTENEIL. S RFEmE K.

| 5| | 3| W) @] ]
Bl7-30 AR
FELNEE 7-31 Fros Bt Ia) Al b, mT DA i) 2 7 9 s 2 B TR R
ar.5d493 | 1 [ 1

&l 7-31 A

RiFisHai REEA, WU EEH R R, ol L7t LE A Rl 0
HOES]
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Gl m

I 6] I FEAL B RS (POST26) 1J LAF TR A A AU i 5 1) o M & SR S5 I (] AT 45 1 bR
HOR AR AT B s i 2 2182 % B A 249 T B 5E ko

7.21 BIEHETE=N RS

ANSYS [ [a] JIREALHE S (POST26) [ GUI FLHThRETRA, /43t bA
GUI AT Wi 7-32 B, B i [a] b A2 A8 5 ) Y 4%

J\ Time History Variables - chapterl3.rst =
File Help
x| B B & & [Hone -1s)31 Real E

Variable List @

¢ ) \ =l El
NIN CONT

M&X | a+ib| LN | T ‘
RCL

STO | | L0G | 4 ‘ B ‘ 6 ‘ * ‘ - ‘

INS MEN SQRT
ABS | ATAN 272 | 1 ‘

INT1  INAG
INV |DERIV| REAL | 0

o= m

B 7-32 I (] R ) 2

I [F) g A2 B ) 6 2 e R AT ) ) DO R S AL B ) 2 1, fEIXAN T O LR P omT LA
HEEAN AR . Sllthgk. HHAT — e A A .
i 1) R A ) N ) T B A%, B 7-33 AT

H X & B & | Ml |Hone R
K 7-33 TEZ4
THIAMNERLHESY, BEARMIIREWNE 7-4 Fros.

F7-4 TERMEINGETIR

124 Tige
AN FTTFA NN )22 B 15 AE
TR Eeds MAZ BB PRI E AL
22 MRIETIE SO P2 e 2 AN A R 2
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27E
ISR lsE
&R
e i
LIERT TN e Sl 6 MR R
Ja it R Ak ()
SS € EEEis NG L
5 Hodfi S B — Ak
Kb & R b i &
VBRI 1) R K b THERITA AR, IR BB ENENINEME (R
Tl s AR
BESR TETRANRPIEFRR AR (RIS, M, JRIBEUAND Hrdg

WnB 7-34 P, A IREAR BN S AR I AC SRR, X B R F P S N ) AT A
B EE

Name Element |Node Result Item Minimum N2 mum A—hxi ;l

K 7-34 AER

B 7-35 PR, A P REAR B AR B THA X B THEL DO — B s
BEST, AT DAREAT e A A AL B

( ) | =l o

NIN COonT e'x

MAX | atib | LN | T | 8 | 3 | / | CLEAR |
RCL
5TO | | LOG | 4 | 5 | £ | * | k- |
INS MEX SQRT
ABS | ATAN | 2 | 1 | 2 | 3 | - | E
INT1  INAG Pl'I
INv | DERIV| REAL | 0 | . | + | g

K 7-35 HEXE
T X AT PLgkAT A B an R 7-5 oo
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R7-5 HERXEINETIE

Evil| Sk
EiRs fE S
MAX/MIN HRRKE/RME
COMPLEX/CONJUGATE A AR e S B
LN/erX SRS EIEEE S
STO/RCL FEAE /S S A
CVAR UVE=
RPSD THELW R T2 2 (RPSD), A TRENIRSN (PSD) 4347
RESP NI 8] T R SR B R D e 3 (RESPD, WS4 #r
LOG R SUE¢
ABS/INSMEM ECRaR(El
ATAN JIEY)
X"2/SQRT VI3 19T R TT
INV JA & R ST Rg
DERIV/INT SRR
REAL/IMAG PR S AR 1) S/ R
Ky HANEF
/ Fid:
* Feid:
ERPS
+ hnik
CLEAR R
BACKSPACE M5 — Az
ENTER e

722 EXZE

f£ GUI Ftifi, i%4% TimeHistPostPro fir 4 Bl A/POST26 fi4-, #E NI [H]HHE )5
WhPREE . PRy VariableView, RIRJUHH B[] G2 M WA . SRS INE R,
i 7-36 Fias i) AddTime-History Variable X 1FAE

£ Resoutltem IR PG HERINAEAE, £ N B EDi Rk E, $ifi OK
FikH,  RIAT 58 AR B E

a2 e B s . WIER 7-6 B, 8 RS T HEAE A 2 FhoRiE.
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N Add Time-History Variable @

Result [tem

Favorites i‘
# Nodal Solution
DOF Solution
i Stress
@ ¥Component of stress

]

4l ]
Result Item Froperties
Variable Name [s7_2
The force results are the |t0tal forces j

Shell Results

Result is taken from the |tDp j

Ok | Apply | Cancel | Help ‘

K 7-36  AddTime-HistoryVariable X {FHE

K76 EXZETHBL

ANSOL RRRED=E ¢
GAPF 1B 71
EDREAD BIREN I EE R
LAYERP26 B THE
SHELL 5& SCHUF SHELL [{af 4k
ESOL BT R
NSOL W AR
SOLU SE 9L ARHE
FORCE* VALRELIEN
RFORCE W

ANSOL 14 DL 345 s e UE =

ANSOL,NVAR,NODE,Item,Comp,Name,Mat,Real,Ename

NVAR: ZE#, TE5KT 2.

NODE: #ZHEHE 17T 5o

Item: AR AR, WS BIR 1. F N1,
Comp: ZAAF4FK.

Name: A4 .

FH P {8 Fl GAPF i 4 LATAIBR 77

GAPF,NVAR,NUM,Name
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NUM: [8]fi%m 5 .
HESHE LHE .
FAILL Ear 4, R 7-6 Bl B e BRI G4S, HAEEREARMLL.

723 BTRTE

SE XA A, FTUMETAEX Per 2k, thnl ISR E R EE Sl T HAb
BAF M. W 7-37 Fron, EAZESIR PR i A &, Al TR P2
flHhek (WK 7-33), TAEhZE R prik 2 B 5 ek AR .

I\ Time History Variables - \Gear.rst =]
File Help
H X[ B & = Hfpvone R Real El
Variable List &)
Hame |Element IﬂDdE |Result Ttem M nd mam Maximm |3-twid ~
TINE Time 1 1 &
SY_2 averaged 1773 T-Component of stress 3. T5838e+009 3, 7H833e+009 [
Y _3 T—Component of displacement 0. 02334492 0. 02334492 £

=
< | |
Calcul ator ]
| SY_2 =|ansol (1773 , 5, ¥)

( ) | ]| [

NIN CONT ex

X atib LN | T | 3 | 9 | / | CLEAR |
RCL
STO | | LOG | 4 | 5 | 6 | * | - |
INS MEN SQRT
ABS | ATAN | 22 | 1 | 2 | 3 | - | E
INT1 INAG Efq
INV | DERIV | REAL | o} | . | + | g

B 7-37 G FREL 2 AR B

AEWANEN YR SR, ERRIRPEFESIRNAZRE, Pl TR R
7R, ANSYS Rt s AR, M mE AT BRI 513% 6 MACE .

AE I\

Ja AL SR SRR e A5 A I 4 R RS . AT AT IR H ER N T T 1R
Bfar s AT BT o RS . ANSY'S ] DU (¥ )5 AL B 28 A @S
AT 3 5N 8] PR AL EEAS o

B Lo —HUMEE R S SR, 7T LA b & N8 Lo 1, 5
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=g (51
P FE A T 557 (R BT T SR s SONERAT T 2, e mT LA 3L 99 ANk T, TEEdE
JE R — R A B 1 AN ER A L

SRR AR (UX. UY. ROTX %), #E (TGX. TGY %), MJj (SX.
SY. SZ %), R4 (EPPLX. EPPLY) 4§, iXUe¥iidf S DAY fiAL bR R B JCALAR R AT
B RN 25 SO T o SR 45 S B T8 AR 4 B0 I 45 Ak AR B2 BRI AR
WRRAAR R, HTETAEX BoReig#.

*GET #r 4 T & — MaAH K et — M 2 S HEE A S 80— 5. *GET
A 0] U iR B, RUmT DA T /5 b2, tmT DLA TR Ab 2

TERAEGRE RIS INECR ARIE 2 SR A 5E ) G b B, e s #4kiE Fl*GET
A BE O BT AR AR RS, AR B L CE N = BB
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H_sirD S

e tRE - A =
.u#W#ﬁj'f

W TR A AR AT T N IR, 52 ANSYS A IRICHr Bt .
5B ANAR R AT 5 0 7 18 IR AT A 8 e PR i L S ] AR A AR NG Sl i )57
ST AN A AN BEL 2 B R R

F S BAR:

ARG 1220 B I A S B
BB R 55N I EE AT

R BRI A R BEAT 73 T 0 75 s
ERER KL 55IRSE RN TTE;
ERBELIRNI) MFe . LRRIIFESHITTE,

G DHTRRR

8.1.1 HHTITHEX
ZE K 73 W AT IR TT /A 5 R R T — S B AU S XA AR — AT IR

&, EORE LRI, WFFRAMETY, TELH, MPESER, s, W
RAZERY: BisgEit, kLS AR RIS EREIURE AR, IiEE. fLahihds.
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8.1.2 EBHhENHELRES

#5153 BT U SRR [ e AR BT N SR RN, e AN AR B 1),
UG5 L) 52 A I T AR AT BRI Lo (HAE, 5 0 20 A AT DA 580 3 2 AN AR FR A58 14 2 s %of 45 44
(RIEZNR CUnEE Sy FIES 0 1), BASCAT RATHSRE AR A S A i 0 1 AR Bl s TR AR A B far (i
TAEVE 22 U P I SO SEAN AR 8 27 ) o

(Ao a0 i R A== (W N R 2oy o i ] S W=y YA O = g (DS B2 s 1 ol e e
Bk Ry NARFN g [ 5E AN AR () s A B — FhviE ,  BIVECE B80T R 285 4] 1) o 7
I [) B AR A AR 2248

#5053 B BT N B B e B AR U T o

W AMESEE N EIYE R R

B SRR G I RTES G D)

B RS

B R

8.1.3 #HHFNENRITTIE

GEMIER SIS NI IEAIRARE S =AM B B, INES R AR S5 AT,
1. B

B, HPROZiE e e A M rhs i, A5, @id/PREPT AT ALEEFR /T & X Houk
B OSTHEL MPRMREME. BEEYRLACER . XD IRR 2 i R AL AR [H 1 .

TEATE 13T, A ATE R I,

(1) AT LR 2Rt al 2 e 2R 1t 45 4 BT

(2) MBMRRIE T DL 2t B JR 2k, & [RPEEE A2 & ik, WHEE 5iR
FEAADEI o

(3) Wfu R e LRI Canssp i BX, R,

(4) WA RS (e 58, WAE X ETHE TR S, W% DENS.

(5) X TR, WaE LIZIK R 3 ALPX.

(6) XTI EE, N NARES CRREIEL) WX GEE A PSS
X3, F5EELRL BN AR T T B X I A s 7058 FE ARt s ma iy, LA 2
ST R AT BN AR LRV RS 3B 23 B 75 EAE 4 AR o) RV RS, DRI OE =y BB M A T
J5E IX 3k 75 LA T A

2. g5 KEE

SERER AN ST G, BDRTIFAR AR . g /0520 e nl DS B B 8 Anr A an R J L
(D ff% (UX. UY. UZ. ROTX. ROTY. ROTZ)
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XL AR N B AL A b, Boe SRR SR . BT T DU TR e
MR T KA, AL CHISEN . AR5 38 € I 7 1A 2 4 BT R AR F 08 ).

(2) 71 (FX. FY. FZ) FJi5E (MX. MY. MZ)

XL E PR R MO A b, 7 A R A IR AR R e L.

(3) J£77 (PRESS)

XORRMEBAT, EEEHTRAIMNE. EE S 8iEmEE GERIESE8R) .

(4) #HFE (TEMP)

TR T R B R4 (RIS R 7)o Gn SR BT AR 1, DA A0E X

Ik &%, F P T LA T (LDREAD) Hist NiEE, 8038 EiR e E Galt BF

unv)

(5) ¥ (FLUE)

MK (T R a5 R 51 R R S0k AR 12408 . AN 7E
i NI IK B30E A2 7 RIS A R A o

(6) H ). ekt

HEANCER B BT o G SR RAR R RS, e B (EREERAE D

i 17 5RO ST LAA, F P AT AZE R ) J LT SR OGRS, 26, THD
BOEA PR CEEY 5 A ) b L .

HRA

1T G RARAE TS5 0 M 45 55 (Jobname RST) Hr, AFHLLTN A%

L %N

B AL (UX. UY. UZ. ROTX. ROTY. ROTZ);

B R

BT RERIT ) RN NS . BT T R TIAE.

SRS J5 AL PR AR A0 LR

(1D BRI E

I.F PLDISP 34 (Main Menu > General Postproc > Plot Results > Deformed shape)
KRBT . PLDISP fir4 ) KUND Z40r] LLik F F7EJR 46 1 b & B T .

(2) FH M g

I.F PRESOL 174 (Main Menu > General Postproc > List Results > Reaction Solu) %]
AR R R A 5

(3) FIH™T A5

[.F PRESOL. F (8¢ M) 174 (Main Menu > General Postproc > List Results > Element
Solution) 5 g S AR . AT LB HE Bk £ 1071 AR O P 15 s M. B 5E
R A, ARG HI AR TR 5T i LRI BTR 0.

APDL 14

FSUM
GUI Ft[#4E: Main Menu > General Postproc > Nodal Calcs > Total Force Sum.
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ETE3
EHEE TR
FiL P T LA B 45 5 R BT RIS . 0 T TP RS S 1,
W e P ORI 72 08 S BSR4 2 b SLRIRAEN .
APDL 754

NFORCE

GUI Ft#4E: Main Menu > General Postproc > Nodal Calcs > Sum@EachNode.

(4) &gk

X2 e (g, #F. &), 1@iE ETABLE (MainMenu > General Postproc > Element
Table > Define Table) KEUF SECEE (AnpJfy. NARSE) . 45 R H—Mr5 M —A
P35 B & B o4k Xl

(5) RZEVHE

TESCAR RN S BT 2 EfE J1 0 #r . @iE PRERR w4 (MainMenu > General
Postproc > List Results > Percent Error) 41 H W% B #0572 22 I PPAL E -

A2 RER B (SEPC) THEAMBIHRZE T /b, AR —NRr sl A% B
RIAHXT R 2 o

(6) ZEMReRIRZ G

iid PLESOL. SERR & RitHHoc5 oc (a4 HRERiR % (SERR). fE4E
HZ KT, SERR UK IX 3802 ZEREAT PR A0 40 R iz a6 [X 45

(7)) L TR

Al#E I PLNSOL 1 PLESOL #74 (MainMenu > General Postproc > Plot Results >
Contour Plot > Nodal Soluor Element Solu) &7 L-F- BT A 45 RIS L, W1 (SX.
SY. Sz %), M4 (EPELX. EPELY. EPELZ %) FIfi# (UX. UY. UZ %), PLNSOL
A1 PLESOL fiir 4 [ KUND 384 Fil J* 7T BAFE R 4R 454 b B o .

JExt PLETAB 1 PLLS 74 (Main Menu > General Postproc > Element Table > Plot
Element Table 1 Main Menu > General Postproc > Plot Results > Contour Plot Line Elemtes)
P TN S TVE 1 E R ALES A v €/

s, W), B2, FENH PLNSOL i &I N5 'EJ:E{'JEFi'JTE XA
(25 Foxt T AR BE AR EFE ) e sl HA A E SR, 215 AR

N T EGIX R R, N R e A SRR ERAR R RE . AR E R B SE, SRIE A RE
N PLNSOL 4. j'%‘ AT, &R Power Graphics [z AVRES i 4 LUEFEAS B 44
Bl ANFEFER) FE EAF R T

(8) REER

J#IL PLVECT %74 (Main Menu > General Postproc > Plot Results > Vector Plot
Predefined) KW 22 % & 1) .7, 1L PRVECT 74 (Main Menu > General Postproc > List
Results > Vector Data) KM EE R & F1| K,

PSR EAAIFS (DISP). # /1 (ROT). EMJJ (S1. 82, S3), KEE/R CF
PSR ERSRE) &—MWA 807,

(9) FHEFIR

IS Ny A KT R SR

APDL fir4: PRNSOL Cfisigi), PRESOL (Ht5Hitgi ). PRRSOL (jx
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VADRE B
GUI FtH#4E: Main Menu > General Postproc > List Results > Solution option.
TEFIZR R, i NSORT A1 ESORT 174 (MainMenu > General Postproc > List Results >
Sorted Listing Sort Nodes or Sort Elems) #EATHHEHEF -

TSRS DA

At LA TR A AT e S35 50 0T, WIERENTE, s A5l
8.2.1 [o]@RHIA

W 8-1 Fron L TAR, BEATE000 m, JEEEN 0.02. MR, P4 & A 209E9Pa,
TFARAEE N 0.3, JEIRILIR A 245MPa. JEESE S, THEEA2 % E W R AT 1.5E6Pa.

K 8-1  JU AR
WAMTIZEBIN ST NAR, FEf 8 S fa kB .

8.2.2 WENININE

(1)) 3l Mechanical APDL Product Launcher, # { Mechanical APDL Product Launcher
% M. fE Mechanical APDL Product Launche % "1 # Simulation Environment A
ANSYS, License &y ANSYS Multiphysics, £ Working Directory F#i N\ T./F H s 4K,
Job Name ¥ ANt H 4K 8-1.

(2) Hifi Run 424, R E— PN AR HRAELE, W 8-2 frmim
ANSYS Mechanical APDL Product Launcher Query X} 1A

I\ ANSYS Mechanical APDL Launcher Query x|

Tab. File Management
Field: ‘Working Directory

4

The directory you selected (E:\c) in the above-referenced field does not
exist. Do you want to create it?

Yes No

8-2  ANSYS Mechanical APDL Product Launcher Query X} i&#E
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EHER D
(3) fEEFHRHIEFE Preferences 4%, WA 8-3 BRI Preferences for GUI
filtering X} iHHE . LD HTIEALA Structural, 7 OK 444, FERAITIAIHE .

I\ Preferences for GUI Filtering 3

[KEVW] Preferences for GUI Filtering
Individual discipline(s) to show in the GUI

[~ Thermal

[~ ANSYS Fluid

Electromagnetic:
I~ Magnetic-Nodal
I~ Magnetic-Edge
[~ High Frequency
I~ Electric

Note: If no individual disciplines are selected they will all show.

Discipline options

@ h-Method

oK Cancel Help

K] 8-3 Preferences for GUI filtering % {FHE
8.23 EXETEMHEM

(1) 7£ GUI #ti # i $¢ Main Menu > Preprocessor > Element Type > Add/Edit/Delete
4, WK 8-4 AN ElementType X 1 AHE o

(2) By Add #2451, # H aniEl 8-5 Bz Library of Element Types X {54 . 7£ Library
of Element Types X 15 HEH, 6% #7087 SHELL182, ¥ OK #4240 . LEis [71 1] Element
Types X iEHEH, BIA]E 27 IN5E B 500, W& 8-6 s

A\ Element Types

Lx

Defined Element Types:

I\ Uibrary of Element Types =

Only structural element types are shown

Library of Element Types Structural Mass ~||3D  4node 181 -
Link B L
Beam | | Axisym 2node 208 i
Pipe 3node 209
Solid Shear panel 28

8nade 281
Element type reference number -
Add. .. | Iptions. . ‘ Delete | -

oK ‘ A | el ‘ Help |
Cloze | Help |
K| 8-4 Element Types X} i&HE 8-5 Library of Element Types X1 if#{E
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(3) {&£ GUI #tiH, #F: Main Menu > Preprocessor > Material Props > Material
Models 3 H 41 &l 8-7 iz~ ) Define Material Model Behavior Xf1f#E, #£#% Structural >

Linear > Elastic > Isotropic (RIZ5#). et k. Hm ), 3t Wil 8-8 Bt
THHE .

A\ Element Types (=)

Defined Element Twpes:

A\ Define Material Model Behavior [= ===

Material Edit Favorite Help

Material Models Defined Material Models Available

Naterial Model Humber 1 J Favorites et
@ Structural
8 Linear

@ Elastic
@

@ Orthotropic
@ Anisotropic
Nonlinear

$ Density
= (@ Thermal Expansion
Add. .. | Iptions. . ‘ Delete | J Ejn?in%h Fihrm o ﬂ
1| o 1| ]
Close Help
] 8-6 Element Types XJifHE ] 8-7 Define Material Model Behavior %} 1&#E

(4) i\ EX=2El1, PRXY=0.3, B E# B EH 200E9Pa, JHIALL 0.3, Hifi OK
M E . B3] Define Material Model Behavior % i54E, G450, &, #BnKE 8-9
Fr7~f) Density for Material Number1 X {5 HE

I\ Linear Isotropic Properties for Material Number 1 @ A vl e et @
Linear Isotropic Material Properties for Naterial Mumber 1 ey B Meiawel, Mk 1
Tl -
Temperatures
m el Temperatures
PRIEY 0.9 DENS 7200
Add Terrperature‘Delete Temperature‘ Graph Add Temperature | Delete Ternperature‘ Graph
0K | Cancel ‘ Help ‘ ok | Cancel ‘ Help |
K 8-8 5 I [l P 2R 31t A4 L S 4 ] 8-9 DensityforMaterialNumberl i HE

(5) SAMELERE 7800, i OK #4158 %, JSH] Define Material Model Behavior
XFTEHE o

(6) fE GUI #ii#, 1EFE Main Menu > Preprocessor > Sections > Shell > Lay-up >
Add/Edit, #H U1 8-10 Fiznf Createand Modify Shell Sections X% HE. #F Thickness %
MNMEF N B ICIEE 0.02, Hdi OK #4401 58 il
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N\ Create and Modify Shell Sections =

Section Edit Tools

Layup Section Controls|  Summary
Layup
Create and Nodify Shell Sections Name | mf1 |
Thickness Raterial ID Orientation Integration Pts Pictorial View
1 ooz 1 ~Jfo.o 3 |
Add Layer | Delete Layer|

Section Offsst Nid-Plans | User Defined Valus
Section Function|None defined M KCN or Node |

oK ‘ Caneel Help

€] 8-10 Create and Modify Shell Sections X} 15 HE

8.2.4 EiEE

(1)TE GUI F1fiH, 1% Main Menu > Preprocessor > Modeling > Create > Keypoints >

In Active CS 7%, 5 H & 8-11 Bz Create Keypoints in Active Coordinate System Xif
THHE .

\ Create Keypoints in Active Coordinate System 52

[K] Create Keypoints in Active Coordinate System

NPT Keypoint number

X¥Z Location in active CS ‘0‘5 Ho,s H\ |
ok | seply | Cancel | Help |

8-11 CreateKeypointsinActiveCoordinateSystem ¥ 1 HE

(2) 7£ NPT S NAEFHIN S AR 5 1, 7E X Yy Z 90 1 SO0 sl AR bR
0.5, 0.2, 0, i Apply #AHAIN, FFAREEHA T —DREEA, HEEME 8-1 Pkl
Fi A S m e o SERGE I 4 AN OCHE it ] 8-12 P

(3) f&£ GUI #Hifi#, 1% Main  Menu > Preprocessor > Modeling > Create > Areas >
Arbitrary > Through KPs 174>, #H Create Area thru KPs X 1HHE

& 8-1 FARAYI 4R

Kk s X Y z
1 0.5 0.2 0
2 -0.5 0.2 0
3 0.5 -0.2 0
4 0.5 -0.2 0
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Kl 8-12 SERE LI AR T

(4) FETAEXHRFREL 1. 2. 3. 4 5585, WK 8-13 fias, Hidi OK %4, 5EMk
TH 5 LU 8-14 s e
1 1

K 8-13  #AECTAR TN A B 8-14 AT

(5) 1£ GUI #1ii#, £ Main Menu > Preprocessor > Modeling > Create > Areas >
Circle > Soli Circle fir%, #HH#11& 8-15 firzs i Solid Circular Area X EHE. i AP+
() [ L g AL b B AR ] 8-16 P, iy Apply $&4, AR A 18] 59— AN TP AR HH TR 1
B2 0.1m .

I\ solid Circular Area B
* Pick " Unpick
WP X =
o -
Global ¥ =
e
3 e
Radius
0K | fApply |
Reset | Cancel |
Help i
K 8-15 SolidCircularArea X HE Kl 8-16 & X H A FL

(6) 1E Solid Circular Area X 1EHE H, 4k S5 N A2 A WM R LA BR A 242, A2 FL
X=-0.3,Y=0,R=0.05, AL X=0.3,Y=0,R=0.05, #x)5 i OK &4, 5¢mIEAJLATE G
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MIEEST, SERCE SCHIZEA L B e an &l 8-17 Fis .

o () O

Kl 8-17  sERE A LA E T

(7OTE GUI FHii 1, 1% 4% Main Menu > Preprocessor > Modeling > Operate > Booleans >
Subtract > Areas iy %, #fH Subtract Area XJ I HE .

(8) e TAEX AT Il 8-18 s, Hidd OK #%4fl. kb TAEX 1y 3 A,
Wi 8-19 frow, Hdd OK #%4H, SERIHARIRN AT /KIs 5, 45 245 FLIEAR 0 T LT A AL 4 P
8-20 Fi7R .

K 8-18 ikHHHTE

K 8-19 ik =45 K 8-20 JLfAI#kTY

(9) ZEI5ER T LR B U A R g 3 37 . AR BB AN R, BZBE R AR AT,
¥+ SAVEDB #n A Binf,

8.25 X9 Mig

(1) 7£ GUI FHiiiH, i%FF Main Menu > Preprocessor > Meshing > MeshTool fi74, 5
H A 8-21 Bz ) MeshToo MR RI 2 T A

(2) TEMKE RIS T B, #%%¥ Size Control > Global > Set, #fi U1 8-22 Fin (1)
Global Element Sizes XJ i .

(3) 7£ NDIV fANHEFHIN 10, BI%E L8 10, Hifi OK #%Zlifil.
MeshTool H[1] Mesh #%4l, 3H Mesh Area XTUEHE, 3% TAE X ARy J U452, &
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8-23 fior, Hidy OK #4241, SepMIAg Sl 73, 58 ) 70 A i i oo i 1 8-24 Pl

MeshTool

Element Attributes;

Global -~ Set
I Smart Size
(] |
Fine 5 Coarse
Size Controls:
Global Set Clear
Areas Set Clear
Lines Set Clear
Copy Flip
Layer Set Clear
Keypts Set Clear

Mesh: Areas -

Shape: T " Quad

5 &) i
©* Free O Mapped M\ Global Element Sizes

B
T [ESIZE] Globsl element sizes and divisions (applies only
to “unsized” lines)
T e SIZE Element edge length l:l
NDIV No. of element divisions -
- (used only if element edge length, SIZE, is blank or zero)
Refine at: Elements -
RET oK Cancel Help

Clse | Hele |

8-21 MeshToo %%l T A P 8-22  GlobalElementSizes % i&HE

B 8-23 i ST AR A & 8-24 Ry MHs

8.2.6 TEANIAF KM

(1) 7 GUI A1, #4% Utility Menu > Select > Entities iy4>, 3 H 40K 8-25 fin
() Select Entities X[ 1EHE . fELEHENT RFFH11EFE Lines, 148777\ From full, Hi Apply
751, 9 Selectlines M IEHE, 7E TAEX HiiH-FAR Fid%k, ikl 8-26 Frox.

(2) £ GUI A1, #E$ Utility Menu > Plot > lines %>, ik £k tn &l 8-27
PR o

(3) [81#] Select Entities A 1&HE, WX R A Nodes, 16774 Attached to, &
HnK 8-28 fn, Hah OK 124, FE R Mk %,

(4) 7£ GUI F1i i £ Utility Menu > Plot > Nodes 4>, sk (975 s &l 8-29
BN o
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I\ Select Entities 2

=
By Num/Pick =

& From Full
" Reselect
" Also Select
" Unselect

Sele All Invert
Sele None| Sele Belo

0K Apply
Plot Replot
Cancel | Help

K] 8-25 SelectEntities X} 1 HE K 8-26 &Nl

I\ Select Entities 2

Nodes ~
Attached to <

" Elements

 Keypoints

" Lines, interior
 Areas, all

© Arcas, interior
 Yolumes, all

" ¥olumes, interior

@ From Full
" Reselect
" Also Select
" Unselect

Sele All | Invert
Sele None| Sclc Helo] GO EEHEEEEGEEENEEGEEEGEGEGE DA
oK | Apply
Plot | Replot
Cancel Help

K 8-27 kKL [ 8-28 SelectEntities %} iFAE K 8-29 iEHAIT A

(5) 1£ GUI #1ii#, %# Main Menu > Solution > Define Loads > Apply > Structural >
Displacement > On Nodes #74>, #ft Apply U, ROT on Nodes XJiFHE

(6) F5iE 7 0N Box, HEIE TAEXHEIPTA Y, Wil 8-30 fow, Hiifi OK 1%
1, A 8-31 FizsiI Apply U, ROT on Nodes X 15 HE o

I\ Apply UROT an Nodes 2
[D] Apply Displacements (UROT) on Nodes
Lab2 DOFs to be constrained All DOF
_X

..................... Apply as Constant value -
If Constant value then:
WVALUE Displacement value I:I

oK | Apply ‘ Cancel | Help |
Y > BN % N
8-30 &I 8-31 ApplyU, ROTonNodes %] iFHE
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(7) i%&$# ALLDOF, Hii OK #%4Hl, 58mRiAZ R 8-32 fizn. i&## Utility

Menu > Select > Everything 7%, #A8J5i%%¢ Utility Menu > Plot > Elements #ii %, /856

BRI K 2 SR U 8-33 Fiois

K 8-32  JEi [ E LR K 8-33  SEEERIMEAL K 4R

(8) 7E GUI FL1H ik % Utility Menu > Select > Entities 74, 3 Select Entities X
THAE .

(9) TEIEPEXS G B R FIEFE Lines, 1EHE From full 773X, i Apply $&41,
K] 8-34 FIT7~HY Select lines X iEAE

CLOFE TAF X thife 3 P4 Bl %%, tnl& 8-35 fiton . A6 GUI Ff thik % Utility Menu >
Plot > lines 74>, WonikH 28 & 8-36 Ak

(11) [A]3 Select Entities XF iHHE, BF kN 450N Nodes, %77 20N Attached to, %
Bl 8-37 frow, ik OK #44H, S8R mik+%.

I\ Select Entities 22

M
By Num/Pick ~

* From Full
" Reselect
" Also Select
" Unselect

Sele All Invert
Sele None| Sele Belo
OK Apply
Plot Replot
Cancel Help

8-34 Select Entities XTiHHE 8-35 ik i
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I\ Select Entities 2

Nodes e
Attached to <

" Elements

" Keypoints

" Lines, interior
" Areas, all

" Areas, interior
" Volumes, all

" ¥Yolumes, interior

& From Full
" Reselect
" Also Select
" Unselect

Sele All Invert
Sele None,
0K Apply
X Plot Replot
Cancel Help

K 8-36  iEHAIZ & 8-37 SelectEntities X iHHE

(12) £ GUI Ftiii g% Utility Menu > Plot > Nodes 4>, ‘ianigHH (117 St &l 8-38
Fr7R o

(13) f£ GUI i #1i%$: Main Menu > Solution > Define Loads > Apply > Structural >
Pressure > On Nodes 774>, it Apply PRES on Nodes XJ iHHE .

(14) TETAEX FAERATA 15 A1, #eds OK fckl, #Hh W&l 8-39 AR Apply PRES
on Nodes X[ 1HHE, HIAEIME 1.5B6, Hifi OK #4l, BIA] LG Bt in i 48 i 8-40
H7R o

(15) #E#% Utility Menu > Select > Everything 74>, #AJ51EF¢ Utility Menu > Plot >
Elements 7%, ‘7R a8 MR J 4801 R 2k A Un il 8-41 Fio

I\ Apply PRES on nodes 52
[SF] Apply PRES on nodes as a Constant value =
If Constant value then:
VALUE Load PRES value
X
OK ‘ Apply ‘ Cancel | Help ‘
[l 8-38 I AR 8-39  ApplyPRESonNodes i HE
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P 8-40 it 5 I E 7

8.2.7 Kf##

K 8-41

SERA TR A F N

(1) £ GUI A, %# Main Menu > Solution > Solve > Current LS #p4, #H 40

K 8-42 A7~ I¥) STATUS Command % H, & H A B8 T 300 H KRS B A b kT,

IF]

A 5 HH B3R A Gan P 8-43 Bz i) Solve Current Load Step X UEAHE, ) 7] FH 7 /2 &5 4G HEAT

BN

(2) H.i7 Solve Current Load Step XFIHHEH ) OK $%c4H, FFaf=kff, 45t & 8-44

7~ B Solution is done! 3E/R, SRR

I\ /STATUS Command

File
SOLUTION

PROBLEM DIMENSIONALITY. . . . . . . . . . . . .
DEGREES OF FREEDOM. . . . . . [IH3 uy vz
ANALYSIS TYPE . . . . . . . . . . . . . . . . .
GLOBALLY ASSEMBLED MATRIX

LOAD STEP OPTI
LOAD STEP NUMBER. . . _ . . . . _ . _ . . . . .
TIME AT END OF THE LOAD STEP. . . . . . . . . .
NUMBER OF SUBSTEPS. . . . . . . . . . . . . . .
STEP CHANGE BOUNDARY CONDITIONS
PRINT OUTPUT CONTROLS . . . . . . . . . . . . .
DATABASE OUTPUT CGONTROLS. . . . . . _ . . . . .

OPTIONS

ROTX ROTY ROTZ

STATIC <STEADY-STATE>
SYMMETRIC

ONS

DEFAULT

HO PRINTOUT

ALL DATA WRITTEN

FOR THE LAST SUBSTEP

Kl 8-42 STATUSCommand & K

M\ Solve Current Load Step

=S

[SOLVE] Begin Solution of Current Load Step

EReview the summary information in the lister
window (entitled “/STATUS Command”), then press
0K to start the solution.

S e

N\ Note

@ Solution is done!

| Close

I 8-43  SolveCurrentLoadStep i iHHE
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8.28 ETRTHE

(1) 1& GUI #ii A, 1% Main Menu > General Postproc > Plot Results > Deformed
Shape...f7 %, #H W& 8-45 i) Plot Deformed Shape X 1H4E .

(2) £ Plot Deformed Shape X ifi#Ei% % Def+undefedge ¥, H.oi OK #41, Hiw]
1E TAEX R sl 8-46 FriAL T Kl .

DISPLACEMENT
STEP=1
SUB =1
TIME-1
#\ Plot Deformed Shape = DMK =.288E-03
[PLDISP] Plot Deformed Shape

KUND Items to be plotted

" Def shape only

" Def + undeformed

8-45 PlotDeformedShape X iH#E 8-46 ALK

oK | Apply ‘ Cancel ‘ Help ‘

8.29 BTHERZEHE

(1) 7£ GUI S+, % Main Menu > General Postproc > Plot results > Contour Plot >
Nodal Solution 4, #H! #1114 8-47 iz i) Contour Nodal SolutionData X} i HE . %6 #% DOF
Solution 415+ ] Displacement Vector Sum, H.ifi OK #%4fl, BIn]7E TIEX R EZINE =
K, & 8-48 fin.

= NODAL SOLUTION

& DOF Salution
@ X-Component of displacement
@ T-Component of displacement
@ Z-Component of displacement

2

=]
@ X-Component

o
rotatio
@ Z-Comp of rotatio
@ Rotat:
Stress
& Total Mechanical Strain

& Flastic Strain El
& i)

Undisplaced chape key

Undisplaced shape key [Deformed shape only

Scale Factor oss [t75. 304491983
Additional Options ®|
K | b | el | Hep | ”_3195':—”4 sl e o TIeREOs o aseE0s
8-47 Contour Nodal Solution Data X} & E K 8-48 EonfiFe

(2) 1E GUI FtiH, #F¢ Main Menu > General Postproc > Plot results > Contour Plot >
Nodal Solution 74>, 5 H W1 ] 8-49 Fr7x[#) Contour Nodal SolutionData X} i #E . 164+ DOF
Solution %13 # ] Y-Component of displacement, M.t OK #%4fl, BIA[7E T/EXHER] Y
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FimbhiE =B, i 8-50 fias.

NODAL SOLUTION

N\ Contour Nodal Soluti

€ Nodal Solut

@ Displacement vector s
Stress
&

& Total Mechanical Strain
astic Strai
<
ai)

(& Thermal Strain
(2 Total Nechanical and Thermal Strain =]
(] iz

Undisplaced shape key

Undisplaced shape key [Deformed shape only

Scale Factor [Auto Caleulated ~[[1e5 613983488
Additional Options ®|
ok | _sewy | s | e | —— e S s _———
P 8-49  Contour Nodal Solution Data %} {FHE Kl 8-50 Y HRN 1K

(3)7£ GUI FtH, 1% $¢ Main Menu > General Postproc > Plot results > Contour Plot >
Nodal Solution #F4, # H W1 8-51 A7~ 1) Contour Nodal SolutionData XJ 54 . £+ DOF
Solution 413 H ] X-Component of displacement, H.i7 OK #%4H, BInJ7E T/EX &S] X
T, Wk 8-52 .

A\ Contour Nodal Solution Data ==

NODAL SOLUTION
Item to be contoured STEP=1
. E SUB =1
Favorites TIME=1
sx @ave)

@ Z-Component of displacenent
@ Displacenent vector sun
Stress
 Total Nechanical Strain

Elastic Strain
 Plastic Strain
Creep Strain

Thermal Strain
Total Nechanical and Thermal Strain E

o il

Undisplaced shape key

Undisplaced shape key [Deformed shape only El

Scale Factor |Auto Calculated ~l[149. 613983468

Addi tional Options ®|

ok | ey | cwed | v | _— s i T o
- ceereos U nigeos U ssmeos on T saimeos

K 8-51 Contour Nodal Solution Data ¥ i HE K 8-52 X MM i=E

(4) 1E GUI Ft1iH, #£F¢ Main Menu > General Postproc > Plot results > Contour Plot >
Nodal Solution 4>, 3 H W1 8-53 7 [] Contour Nodal SolutionData X 1 AE . 1 #¢ Stress
B FKH ) XY Shear stress, H.ii OK %41, BIvJ7E TAEX &R XY B 1=K, i
8-54 7 o

(5)1E GUI FtiiH, #FE Main Menu > General Postproc > Plot results > Contour Plot >
Nodal Solution 74>, # H W1 8-55 Fr7 ] Contour Nodal SolutionData X 1 HE . i #¢ Stress
51| HH[F) 1st Princial stress, ®.i7 OK #%4l, BIAIEE TAEXHEHERZE —FEN =K, W
8-56 P7m .
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| e |

Help

N\ Contour Nodal Solution Data ==
Item to be contoured
Favorites g
8 Nodal Solution
DOF Solution
& Stress

@ X-Component of stress

@ TComponent of stress

@1< t of stress

=] ar

@ TZ Shear stress

@ XZ Shear stress

@ 15t Principal stress

@ 2nd Principal stress

@ 3rd Principal stress

@ Stress intensity =l
[if |
Undisplaced shape key
Undisplaced shape key [Deformed shape only E
Scale Factor |Auto Caleulated ~|[149. 615973389
Additional Options ®|

8-53  Contour Nodal Solution Data X i5#HE

A\ Contour Nodal Solution Data ==
Item to be contoured
Favorites 5
o Nodal Solution
DOF Solution
o Stress

@ K-Component of stress

@ Y-Conponent of stress

@ Z-Component of stress

@ KT Shear stress

@ V7 Shear stress

@ KL Shear stress

@ 2nd Principal stress

@ 5rd Principal stress

@ Stress intensity El
| |
Undisplaced shape key
Undisplaced shape key [Deformed shape only k|
Beclle Postiar [auto Caleulated ~l[149. 613983458
Additional Options ®|

oK o | Concd | Hen |

8-55 Contour Nodal Solution Data X} i HE

EHEE N O

NODAL SOLUTION

SIE+08
MK =. LJFEFTS

() (J

| —
~-ssac+oe ~s13E-08 ~7asEr07 L= “BDaEro
7338408 -.283E408 JEPEE .smeEs0e .103E+08

K 8-54 XY BN 1=K

NODAL SOLUTION

s1 (avE)
DM =.288E-03
SMX =.533E+08

— —
0 _118E+08 237E+08 355E+08 L474E+08
5926407 178E408 296E408 41SE408 533E408

K 8-56 H—ERSInKE

(6) 7£ GUI F1HH, %+ Main Menu > General Postproc > Plotresults > Contour Plot >
Element Solu, ## i #1F] 8-57 iz Contour Element SolutionData Xf1EHE. 1E#F Stress
5|2 H1[1) Y-Component of displacement, .7 OK %4, Biwa]7E TAEXHER Y 7 H$
TN, i 8-58 fis.

A\ contour Element Solution Data ==
Item to be contoured
# Favorites 5
o2 Element Solution
& Stress

@ ¥-Component of stress

Py Componcnt of stress

@ Z-Component of stress

P XY Shear stress

@ YZ Shear stress

@ XZ Shear stress

™ lst Principal stress

@ 2nd Principal stress

@ 3rd Principal stress

@ Stress intensity

@ von Nises stress &l
(] |
Undisplaced shape key
Undisplaced shape key [Deformed shape only -
Scale Factar [auto Caleulated ~I[149. 613973389
Additional Options ®|

ok | eew | cencel | Hep |

% 8-51 Contour Elemrnt Solution Data % ifHE

ELEMENT SCLUTIGH

STEE=1

— I—
~2eeE+0s —zoiEees ~ tasE+0s —EeETee =-32E+08
-.2az8208 - 1708408 -.107208 —.s4sEs08 101808

K 8-53 Y HHITN =
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(7) 7£ GUI F1iH, %+ Main Menu > General Postproc > Plotresults > Contour Plot >
Element Solu, ## i #1F] 8-59 Fi7s[f) Contour Element SolutionData X iEHE. 1E#F Stress
5|2 H1[1) X-Component of displacement, .7 OK %4, BRIl 7E TAEX HE B X J7 [ H$
TN, Wi 8-60 fis.

A\ Contour Element Solution Data == ELEMENT SOLUTION
Item to be contoured
Favorites
@@ Element Solution
(& Stress
P¥—Comwonent of stresd]
@ Y-Component of stress
@ Z-Component of stress
@ XY Shear stress
@ YZ Shear stress
@ 12 Shear stress
@ Lst Principal stress
@ 2nd Principal stress
@ 5rd Principal stress
@ Stress intensity
@ von Miscs stress |
o I
Undisplaced shape key
Undisplaced shape key [Deformed shape only El
Scale Factor [4uto Caleulated ~I[149. 6130973389
Additional Options ®|
0K ‘ Apply ‘ Cancel ‘ Help ‘ - — —
_— —szaEros —srezvos —szres 3soc+ae
- 1028408 - ezomron - _z1amv0e 1same0e eotesne

8-59 Contour Elemrnt Solution Data X} 5 HE K 8-60 X JFHIEITCN 1=

(8) 7£ GUI FHiiH, 4% Main Menu > General Postproc > Plotresults > Contour Plot >
Element Solu, i un& 8-61 A7~ Contour Element SolutionData X1EHE. £ Stress
B R H) XY Shear stress, -7 OK #4411, BIAJ7E TAEX A ] XY $HIcBIN 1=K, an
K 8-62 Firo

K 8-61

Contour Elemrnt Solution Data X {5 HE

A\ Contour Element Solution Data == ELEMENT SOLUTION
Item to be contoured
Favorites
@8 Element Solution
o Stress

@ X-Comonent of stress

@ T-Comonent of stress

@ Z-Component of stress

Y Shear stress

@ V2 Shear stress

@ XZ Shear stress

@ 1st Principal stress

@ 2nd Principal strees

@ 3rd Principal stress o

[T

& Stress intensity l.\:c':&"

@ von Mises stress &l .”Q"
| ol a
Undisplaced shape key
Undisplaced shape key [Deformed shape only El
Scale Factor [suta Caleulated ~fftas 613973389
Additional Options @

on | ey | cams | nes | _—— ~zsEE ~T0EeaT e “BisE+08
- - so1zs08 - — _1oa+0s

K] 8-62 XY FaITEI[A N )

(9) 7£ GUI #1iH, 4 Main Menu > General Postproc > Plotresults > Contour Plot >
Element Solu, #fH 1P 8-63 Fr7~H] Contour Element SolutionData X 1EHE, £+ Stress
H) R ) 1st Principle stress, 9.7 OK %40, BIn[7E TAEXHERHICE —FN =M,

& 8-64 Frs.
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A\ contour Element Solution Data ==
Item to be contoured

Favorites
& Elenent Solution
& Stress

@ ¥-Component of stress
@ Y-Component of stress
@ Z-Component of stress
@ KT Shear stress
@ YZ Shear stress
&P KZ Shear stress
Lellst pal stress|
@ 9nd Principal stress
@ 3rd Principal stress
@ Stress intensity
@ von lises stress 5|

(el ]

Undieplaced shape key

Undisplaced shape key [Deformed shape only H
[auto Caleulated ~I[149. 613973389

Scale Factor

Additional Options ®|

L D I

8-63 Contour Elemrnt Solution Data

8210 EEXR=EE

ELEMENT SOLUTION

—
o .140E+08
L701E407

—
. 280E+08 L421E+08 .561E+08
1E+08

2108408 351E408 631408

K 8-64 FICEE—ERMN T

(1) £ GUI #1iiH, ## Main Menu > General Postproc > Plot results > Vector Plot >
Predefined 774>, 3 Wi 8-65 Fr7nI) Vector Plotof Predefined Vectors X 1 AE .

I\ Vector Plot of Predefined Vectors
[PLVECT] Vector Plot of Predefined Vectors
Item Vector item to be plotted

Strain-elastic
Strain-thermal

Translation U

Mode Vector or raster display

Loc Vector location for results

Edge Element edges

{* Vector Mode

" Raster Mode

% Elem Centroid
" Elem Nodes
I™ Hidden

[/VSCALE] Scaling of Vector Arrows
WN Window Number

VRATIO Scale factor multiplier

KEY  Vector scaling will be

Window 1 -
Magritude based  +

OPTION Vector plot based on

Apply |

Undeformed Mesh

Cancel |

Help

=

K] 8-65 Vector Plotof Predefined Vectors X} 1 HE

(2) HEFFRIRHIREN Translation U, Hiily OK #Z4H, WEIRUNE 8-66 Fosi1-12
K&, EPRIREIREN Rotationrot, Hoy OK 4241, W Zoxink 8-67 Prosii sk,
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1
VECTOR

—
g2t J—
st et
B
ROT
TOP TOF
NODE=12
NODE=374
o bt
MAX=_288E— ‘ MEX=. 877E- ‘
‘ |
iy \ ! \
/] N | 5, 7
; iy } %) )
k. pi |
“““ M ‘ \
J |
[ R — | — S
: = e e e s e e s —
I I P s21ms - s 0s om0 R e e

K 8-66 “FRKE K 8-67 H:phRiE

8211 BEBFARRKRN

(1) 7 GUI #fivh, #%#% Utility Menu > PlotCtrls > Symbols fi74, #H f1 /& 8-68
Bt 7~ ) Symbols ¥ B X THHE o

(2) fEIKE 8-68 Fr7nf] Symbols XJiEHEH, 1%+ ALL Reactions, H.ii OK $%4H.
7f GUI FtH Hi%# Utility Menu > Plot > Elements 74>, LA/EXBIA &7~k 8-69 Fiw
LR SR T

I\ symbols

=
[/PBC] Boundary condition symbol i‘ ELEMENTS
 All BC+Reaction NFOR
 All Applied BCs
& Rl Reactions { ;‘25
€ Nore
" For Individual
Individual symbol set dialog(s) % Applied BC's
to be displayed: ¥ Reactions
¥ Miscellaneous
[/PSF] Surface Load Symbols ’h
Visibility key for shells I~ off
Plot symbols in color  On ®
S rr— -
/PBF] Body Load Symbols ’h
Show curr and fields as m | —
[/PSYMB] Other Symbols
CS Local o [~ off } ‘ T l/
o llllllxylllll 1
I off
e =]
I off
I off
Cancel Help
i~

[ 8-68 Symbols ¥ & X iHHE El 8-69 IoRZIRAT R

8.2.12 Tl & LER
(1) % FCAE, ETIEX R ERE— LR S EEE, W 8-70 Fik.

(2) £ GUI i, #%FE Main Menu > General Postproc > Query Results > Subgrid
Solu fiy4, FHHUIP 8-71 Fron ) Query Subgrid Solution Data X} 1HAE .
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(3) £ Query Results Solution Data XJiFHEH1164% Stress > 1st principal S1, .7 OK
Fi5H, 3 40 & 8-72 BT Query Subgrid Results $FHEHE . 81 MAX 40, Query Subgrid
Results % 1 HE R 7R R ) i R I AR BR B AAARAE BN, RN 12 5 (0 2 4B AR TAE X s geb
H, W 8-73 AR

(4) B TEF AR QUIT 24, HILaE 8-74 Frn i Exit from ANSYS Xf1fHE .
i+ Save Everything, fRAEFTAEINH, i OK %4, B ANSYS.

HODAL SOLUTION

0 L118E+08 L23TE+0E L3SSE+OE -4T4EH08
.592E+07 .176E+08 .296E+08 L415E+08 .533E+02

K 8-70 FH—F N 1 AR

Query Subgrid Results

¥ pick (" Unpick

NODE No. = 81
Global X = 0
T= 0.1
z= 0
B 51 = 5.33031e+007

I\ Query Subgrid Solution Data

Query Subgrid Solution Data
Item,Comp Item to be viewed

[T generate 3D Anno

Apply
3rd principal $3 Q

1st principal S1 Reset E
Min Max

oK Cancel Help —
==

DOF solution

Strain-elastic
Strain-thermal

el

8-71 QuerySubgridSolutionData X G 8-72  QuerySubgridResults X i HE
B N et =
e - Exit from Mechanical APDL -

" Save Geom+Loads

" Save Geo+Ld+Solu
+ Save Everything

" Quit - No Save!

oK ‘ Cancel ‘ Help

K 8-73  TAEXH B RN 77 5 K & 8-74 Exit from ANSYS XiHHE
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BRI

TEAG A, G ER o SRRV T N A B ) 8, (3 2 S PPl SR A FE T e 2 i 3
FITELEEER, HRIASFIE ANSYS 2D Byt 20 H7 i)

8.3.1 o)A

ST EFER TR A — AN AL (W] 8-75 s ) o AR AT A4 R 3 1 45 By
E=10'MPa, iHFALLH 0.3, WHFLIALHEIN P=1MPa 7. W1 05 AR IR A B ik

8-75 rfL AT HRARAY

8.3.2 WENININE

(1)) 3l Mechanical APDL Product Launcher, # 1} Mechanical APDL Product Launcher
HWH.

(2) 7E Mechanical APDL Product Launcher % 1H#'# Simulation Environment A
ANSYS, License &y ANSYS Multiphysics, £ Working Directory F#i N\ T./F H s 4K,
JobName ¥ N i H 4 FK 8-2.

(3)Hifi Run #24, iR E— A K TAE H AL, W23 ANSYS Mechanical
APDL Product Launcher Query X i&HE . XHEHESE R H 7 E— P50 TAF B RATELE,
R R EIE, B Yes 08l #EA ANSYS EJE S (GUD.

(4) fEFEHRHIEFE Preferences w4, #HH WK 8-76 Fi/rff Preferences for GUI
filtering X} THHE . EFF D HTIALN Structural, T OK %41, SERD I BEE .
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I\ Preferences for GUI Filtering £

[KEYW] Pr
Individual

s for GUI Filtering
pline(s) to show in the GUI

¥ Structural

I~ Thermal

I~ ANSYS Fluid
Electromagnetic:
I~ Magnetic-Nodal

[ High Frequency
[ Electric

Note: If no individual disciplines are selected they will all show.

Discipline options
& h-Method

oK Cancel Help

¥ 8-76  PreferencesforGUlfiltering X 1 fE

8.3.3 TEXJLMAZE

(D) AHERI, ESH0e 7iRe 1/4, BITRESE a, BFLFESEr, K ps
MEIZEE Mv. EJUISE, BIEWT.
(2) 1E GUI FHfi A& Utility Menu > Parameters > Scalar Parameters 74> o
RV TNINTTE %18
a=10e-3

r=7e-3

p=le6
E=lel3
nu=0.3
(3) Hi Close %40, 5% ScalarParameters XHEHE. BT NS E0M A 2 B
BN, XX NHZSEO T RERA R B . fEME S iEd, e
YHEZEUE O 0] o 2 . Wil 8-77 B, A XIS

Scalar Parameters

Items

1.000000000E-02
1.000000000E+13
3

= 1000000
- 7.000000000E 03

&
E
NU
P
R

Selection

Accept | Delete | Cloze | Help |

K877 EXSH
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8.3.4 EEHIT

(1) £ GUI FtiH, %% Main Menu > Preprocessor > ElementType > Add/Edit/Delete
4, #H Element Type X iHHE . By Add #2241, 3 H an &l 8-78 Tz~ Library of Element
Types X i&HE. 7E Library of Element Types X iHAEH, 2%+ Structural Solid, 7E45 1]
5% FE Quad 4node 182, Hii OK #%4H . LEAT[A] 2] Element Types Xf i&HEH, BRI & 2|
IINTE R BT, Kl 8-79 FR.

A\ Element Types ==

Defined Element Tv‘oes
vpe 1 PLA

I\ Library of Element Types £
Only structural element types are shown
Library of Element Types

Quad 4 node 182
Element type reference number Add. .. ‘ Iptions. . ‘ Delete ‘

ok | spply | Concel | Help |
Close Help

P 8-78 LibraryofElementTypes X iGHE Kl 8-79 #EFEHIT
(2) HANf %

ET,1,PLANE42

IXBF7E Element Types XFifHE R/~ O L HIGHRA! (defined element type), HA
PLANE42 BLoeH#k, Wil 8-80 Fizm.

N\ Element Type for Real Constants  [mtam)
Choose element type:

0K | Cancel |

K 8-80 FTikPEkE
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K Planed2 HITHIVEAIEE, 2 ANSYSHelp SCfF, #EWITF.

fE GUI FtinH, %% UtilityMenu > Help > HelpTopics 4.

MR (Search) F5r%%, Hi A pictorial summary N8R, HEHEFIRER (List
Topics). FI/" A LAE £I51 i Pictorial Summary .

X7 H Pictorial Summary of Element Types ULTHI, 7E Structural 2-D Solid %138 £ 4£
Plane42, 13245 % Plane42 H17s ¥ MR AIULHT .

VEAH 4 52 PLANE42 #.5CH) Element Description, B A& ILIX A 8 et 0] LA T Fh X
PRI AT, R s B R TIR I, 8 ey, otk ANSYS il
# (PlaneStress). X[4] Element Types XJ 15 HE o

8.3.5 TEMXIEH

(1) £ GUI FtifH, #%EF Main Menu > Preprocessor > Real Constants >
Add/Edit/Delete > Add 774, 1 Element Type for Real Constants X{ 1iiAE, BT Hi%E T
—HMEIT, BT “1,PLANE42” ¥ HBhkE, Kl 8-81 frn.

A\ Element Type for Real Constants  [sem]

Choose element type:

| Cancel |

8-81 HILikFREkE

(2) B OK %41, #H#EEE{E & Please check and change keyopt setting for element
PLANE42 before proceeding, 11 8-82 firzx, KM (& mAHEEM S HHCRER., AT
FRIE IR S L, AR PLANE42 $ St

A Note @

Please check and change keyvopt settings for element PLANE4AZ
before proceeding.

K 8-82 HREEFR
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TE L TTH AR (PLANE42 Input Summary), &34 KEYOPT(3)=0,1,2 It}, .70
WHSLHEE . %% KEYOPT (3) MERR 4= E . #EANRITEE (ElementType) Xf
THHE .

(3) f£ GUI # 1+, %% Main Menu > Preprocessor > Element Type >
Add/Edit/Delete > Options 74, MFH B 5, K3 Bl KEYOPT(3)# 7~ *F i 5 /)
(Planestress), {EHICHIAMIE (PLANE42InputSummary) H, &I KEYOPT(3)=0 i,
Xt RN SPTR M. /7 (Planestress ), #fi#& Pleasecheckandchangekeyoptsettings... 5 X o < [
ElementType 3¢5,

8.3.6 TEXHHIEML

(1) 1£ GUI #iiH, EF$E Main Menu > Preprocessor > Material Props > Material
Models > Structural > Linear > Elastic > Isotropic 7% . fE#IEEE (3 KELE, Young's
modulus EX) %N\ E, fEVIFALL (Poisson's Ratio PRXY) A=#iA nu, U1K 8-83 AR,

I\ Linear Isotropic Properties for Material Number 1 @

Linear Isotropic Material Praoperties for Material Number 1

T1
Temperatures
EX E
PREY 1
Add Temperature | Delete Temperature | Grarh

(u]. | Cancel | Help ‘

K8-83  E MR Tk

(2) 1E Define Material Model Behavior X iGHEH, i%£#¢ Material Model Numberl >
Linear Isotropic #7 2% F N & 1 1IEWf, W11 8-84 Fivn. M ANSH LK, ANSYS H3)
S E A T .

A\ Define Material Model Behavior [ea=]
Material Edit Favorite Help
NMaterial Nodsl p\ tinear Isotropic Properties for Material Number 1 ==
] 2
® Linear Linear Isotropic Naterial Properties for Material Number 1

T1

Temperatures |0

EX 1E+013
PRET
Add TEmErﬁturE|DElEte TEranrature‘ Graph ﬂ

4 o | 1P

Cancel ‘ Help

K] 8-84 IuEEE ANAH
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PP
2

MPDATA,EX, 1,,1E+013
MPDATA,PRXY,1,,0.3

8.3.7 fIEL{RER

BT UMY . MRS EONE R 00T K B E AR, Brbl, R RE#L
JIRRI) 1/4 BIR] o BUARKR IR o9 BIFL AL, B2 EAIR 14, EORHEYE a AR, A
JEIE AN 1 14 [

(1) f£ GUI #1fi, 1% Main Menu > Preprocessor > Modeling > Create > Areas >
Rectangle > By Dimensions 774 . 1X B X1 F1 X2 43 5% REFE T [ 76 I FAT 32 17) x ABARAE
BX1 280, BUX29a. Y1HY2 73 5% MBI RTUA K] y AAFrE. BUYT 80, BUYI
Hya, Wi 8-85 fian. il OK 4441, fERITEXIEHERE 25T, Wik 8-86 i,

A,

<
RECTNG,0,3,0,a,

I\ Create Rectangle by Dimensions 23

[RECTNG] Create Rectangle by Dimensions

X1,X2 X-coordinates |D ||a |
¥1¥2 Y-coordinates |D ||a| |

OK Apply | Cancel | Help ‘
8-85 Kl 8-86  HHEJE

(2) 7£ GUI #tiH, %+ Main Menu > Preprocessor > Modeling > Create > Areas >
Circle > Partial Annulus 74>, 7ESRLHXEHEH, WPX Al WPY 4371 37 [ A O % B [
X B Y RhAshr. By, BILHOONE AL BEL, BCWPX. WPY )y . Rad-1 &R
WA T EDS0E, AFFEARE, X HE Rad-1 AF. Rad-2 KRIME
AT, B 24 € RAFLE4% 1, BU Rad-2 4 ro Theta-1 F Theta-2 43 A 4 R SN2 46
LA IR . FEAE Ry 1/4 [/, BTEAHK Theta-1 9 0, HX Theta-1 4 90, i OK
fZA4l, WA 8-87 Fin.

PSP
IJD/7\:

CYL4,0,0,0,0,r,90

IAEAERR TR R 1/4 1/ B XHEREF n] DUE B [ 46 Bon H CAE R 1/4 [,
K] 8-88 7o
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I\ Part Annular Circ Area b
* Pick " Unpick
WP %
¥
Global ¥ =
v -
Z = ——
T
Ur X a
ur ¥ A \
Rad-1 A \
Theta—1 a \
| \
Theta—2 \
on | em1y | \
Reset | Cancel |
Help
Kl18-87 wX 1/4 F8-88 1/4 [

(3)7E GUI S, #%$% Main Menu > Preprocessor > Modeling > Operate > Booleans >
Subtract > Areas. 7 Input XJi5HEH, ANSYS #27K pick or enter base are as from which to
subtract, %1 bR B 2w ik, WK 8-89 Araw, Tk, Hiy OK 4%,

(4) ANSYS #2758 pick or enter are as to be subtracted, EHU[E T, i OK %4,
K 8-90 Fii7 .

% 8-89 EEUITHR K 8-90 ik e &
W FaRERETC R, W W E 8-91 Frin.

A A
e

ASBA,1,2

TR, ARIEERAESY, WAL, (AR R SRR LR R A, B
IERAE T EL B R X, BT PAHERE holding-down-the-mouse-and-releasing M. 15 &A1)
AR T E, AT LABOT G, R SRUbR A S B B T
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K 8-91 1/4 Seiffsry

8.3.8 IXTEMIER~TFH XI5 M1

B St MeshTool Xfi&AE, £ GUI %iffi A #%# Main Menu > Preprocessor >
MeshTool. i#Hid MeshTool il A& SEOIFXI > PIkE . T HI 28 A% ST S HUR BE K
FLRI 73 MRS I R

(1) & XM H TR O IR ITRAL., SEHBONAT RS HOR” A8 A% Xl 73 1
FEHH N H . 7t Element Attributes £2i%£H Global, . OK #%4l. 31 Meshing Attributes
XPUEHE, 1% B g OGRS 2 (& 8-92 AR BN E T &k e MfE), 3
i OK %41, ANSYS HITE 1 R 73 I BT L0 50 KA R 24

I\ Meshing Attributes 2
Default Attributes for Meshing
[TYPE] Element type number ’W‘
[MAT] Material number ’l—L|
[REAL] Real constant set number None defined =
[ESYS] Element coordinate sys ’D—L|
[SECNUM] Section number None defined =

oK \ T | Help

K 8-92 W E HIuIEM RIS AL

(2) BEMIER T, B WE SmartSize {H, 1k FRSEH 3N E BN ILIMIE R .
Hifi SmartSize fr4ef=, Bonth—AMEsIEL, WK 8-93 fFrn. XH A FFILEFE SmartSize
ZHRI], R RSB WA . B oo RSO e o Mg RR R, LU B R B
&, HX SmartSize fH N 5.
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MeshTool

Elemnent Attributes:

Global hd Set
v Smart Size
K1l _ 2
Fine B Coarse

K] 8-93 % SmartSize WE

(3) RN BRI . fEFTA S 8E e fa, R B A% . 7E MeshTool X iHHEH
A Mesh N Areas iR €, PRuE LT 544 DL B 7% 20K 73 A& (5 22 06 B 1) A2 B
o KA AERIG, Frl#ilER (Shape) BRINKE NIUAE (Quad). MK
77N Free CH I . Bl Mesh 124, #H MeshAreas XTiEHE, EFEE R 7 W% 1
o HT RE—AFERSWHE, i PickAll #5410, MBI EHE 1 B AR S . ¢
4] MeshTool 32 H#.,

RIS AR

TYPE,l 155—Fhpi%

MAT,1 N# MR CXERBE MR, RGN 1H#)

REAL, VA & CHEH, P s B

ESYS,0 VRITAKR RN R LAERR R

MSHAPE,0,2D | 4Es k%l 5y

MSHKEY,0 & XMk 773: 034 F Free ¥117> (BRIA), 1 FonKH Mapped %)

7, 2 Ko E Mapped X453 7747, WK Mapped 7720k 50, @A
17, M¥E SmartSize K Free 7730kl 57 o
AMESH,ALL 1§53 B4 SiE4A
XBF, fEft (Output) XTUEAEH B IR A% R 5 B0 T -
** AREA3 MESHED WITH79QUADRILATERALS,0TRIANGLES**
**Meshing of are a3 completed**79 elements.
NUMBEROFAREASMESHED=1

MAXIMUMNODENUMBER=104
MAXIMUMELEMENTNUMBER=79

TRAFEE 76 GUI S H %+ Toolbar > SAVE_DB 4.
14 : SAVE

8.3.9 HMEANEFLTTH KR
TESR AR MDA B G580, MO, SRR SRR 7€ ANSYS RIEHINZAH, b

FRZNBAT (Loads). T4 26 SUBEALIZI TR, 87 B8l 40 A s A FH 7 28T 5 S AT
(1) &R, 78 GUI Fti+Hi%E$ Main Menu > Preprocessor > Solution >
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Analysis Type > New Analysis a7 %, &5 /15041 (Static), WK 8-94 Fizx.

I\ New Analysis &2
[ANTYPE] Type of analysis

o ]

" Modal

" Harmonic

" Transient

" Spectrum

" Eigen Buckling

" Substructuring/CMS

OK | Cancel ‘ Help

K] 8-94 New Analysis S iHHE

(2)78 XL o T SEARBE A Je F At 29 AT, it DA F X FRVE 8 2. ANSY'S
PRUELTTRE, T E IR R WX PR % B symmetry boundary condition, #:{F
LU

7E GUI #HiH, % Main Menu > Preprocessor > Loads > Define Loads > Apply >
Structural > Displacement > SymmettryB.C > On Lines, EF8)iQ ML CSEAARKR R 1) Xt
FREED, Hodi Pick AEHEH OK #%4H, #k 4 BIRXFRA R H /N s, Wil 8-95 iz,

TE S MRAIH, fr T

DL.8,,SYMM
DL,9,,SYMM

K 8-95 N Pl E LA

(3) N . WAL G B er, £ GUI Fifi ik Main Menu >
Preprocessor > Loads > Define Loads > Apply > Structural > Pressure > On Lines.

(4) EFERINLE, i OK #%4l, 784 Apply Pressureon Lines X[ i&HE. 7E Value £
W NBATE p, VYRR AL B NGk, Fi kT RS 07 1), ik 8-96 Fas.
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PP
i 2

SFL.5,PRES,p

8-96  HRMHN ) IAT

B ik IR R, R A NN E SO A AR IR, SRJa k& 8 e S e . Bk
BRZUR, BRAFIR .

7E GUI Ft[i #i%&#% Utility Menu > List > Loads > DOF constraints > On All Lines.
AA

A
A< :
DLLIS,ALL
A DLIS  Comman d =
File
LIST CONSTRAINTS ON ALL SELECTED LINES
LINE LOAD LABEL UALUECS)> NARER
g SYHH 0.00008 0.0008 3
9 SYHH 0.00008 0.0008 3

K 8-97 HRAILH

MLIHRAF R (i 8-97 Fizn) &, L8 ALY 4. BR%iIFS, Wib(s S is
HERE BRI, #IEmT.

7F GUI Jtii i $ Utility Menu > PlotCtrls > Numbering ..

7K Line numbers, i OK #8l. ML R0 WHER] DL H L8 Al L9 J2& 17 /2 ]
BERRRAIH
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LIREE R, N A O N R A A e A IR
ER TN Lt R (S
7E GUI Ft[i # i+ Utility Menu > List > Loads > Surface Loads > On All Lines.

PP
i 2

SFLLLALL

WIS Pt N o0 A — P, A4 VALL Al VALY XA E B4 17 #far
FnsEe, ANFHEERLF S, KPS ER, BIEWT.

7£ GUI FH1H HRi% ¢ Utility Menu > PlotCtrls > Numbering, # Line numbers ‘&7~ I fE
KM, i OK 444 .

PN
T2

PNUM,ELEM,0

miesete, R EEE, BIEWT.

7£ GUI #tif HHi% 4% Toolbar > SAVE DB,

i

SAVE

LIRS AT R SCHERIEAR, HEASRAEE 43
8.3.10 Kfi&

RARATE L AT B2 T 5642 EH (check f1 4. WRMHTIEFEIEMTC R, LK
AN BIRAT AR B & (E B o X B, 7E Output XHEHEH, 7] L& 2 The analysis data was
checked and no warning sor errors were found.

AU B R G R, PGSR, 7 GUI Fti %+ MainMenu > Solution > Solve >
CurrentLS. HAE — M2 AT 55 H/STATUSCommand X 1EHE(S B o K PIRRXTIEHE,
Hiifi OK #%40.

PSP
IJD/7\:

/solve

ANSYS R ARG FE, SEHE a3 B AP R M TEHEWT T

Solutionisdone!

IXBITE ANSYS TAEHF T AR T platerst, SO 45 o0t B 28l .
8.3.11 EFEHSMER

HOCIRIE R, I A RS B IR . SRS A AT T, HIWT R AR
BREMFERHEENR, REHEMURR. EHRE.

BENJGAEHE (POSTD) HExK, &4 R
7£ GUI S Hi%$% MainMenu > GeneralPostproc .
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s
iy

/POST1

(1) BERREEE. f£ GUI Fti+ &S Main Menu > General Postproc > Plot

Results > Deformed Shape, fE3# H (P4 EHE H i £ Deftundeformed, Hiii OK #%4H.

iy

PLDISP,1

(2) 7EEJEX A HR R T HT JE TR . AEL 8-98 1541, e KZE TN DMX
N 0.899E-08m. MU RG], AR . HARMEFOR, #IEWT.

(3)7E GUI #Hi Hi% #% Utility Menu > Plot Ctrls > Style > Background > Display Picture
Background, 4B REEEYE SA -SRI ERE, MZKHE G, BEAKE
HHREE, N ERE SRR,

DISPLACEMENT
STEP=1

SUB =1

TIME=1

DMK =.899E-02

X

K] 8-98 ARG fE X LI

(3) BRI E ERH R, #IENT.

7E GUI FHi Hi%$E Utility Menu > PlotCtrls > Animate > Deformed Shape..., i%&#%
Def+undeformed, 5 OK %4 . 7E3)H % %% (Animation Controller) H i #f Forward
Only.

BRI, AR S GG E AT, R TTRIASIE R T
WX R AR A, TR I 2 WA T B g SR ZI A IR o [ 9K A4 7 [ 45 52 4% [7) [F)
SE IR A IEAR — B0, PR, MBS W A B AR TR 5 B e SR 2 SO i

(4) BEHEFMMN ] (NodalSolw). 1L EFRN JEMELE, SR M. iR
NG J1EE 2R, 7E GUI Fiti HHi%# Main Menu > General Postproc > Plot results >
Contour Plot > Nodal Solu.

MIEA B I FE Stress, MAMIF R HIEEE von Mises SEQV, i OK ¥4,
8-99 T/ AR Y S5 RN ) S 2 1

i

PLNSOL,S,EQV,0,1
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NODAL SOLUTION
STEP=1
SUB il -
:é:;imv_l (BVG) |—7
DMK =.295E-08

SMI =0005.02
SMX =.702E+07

L x

—
8005.02 ~157E+07 .312E+07 L468E+07 L624E+07
T8766L . 234E+07 .390E+07 ~546E+07 . T02E+07

K 8-99 SR (LR

ML 8-99 1541, R H/NEFERN JHEUE LA E, B MX FI MN 737 327 i
KENFEYURL ST AHRA AT EAZ RN, RIEEAHEHEF ERH SMX A SMN, £
KN IIE . BT B H s B RON J) 6 T R FHEEFR, A A 22X 2

TR AEL . N7 T RAE, B DL (HardCopy) 4 E{R A7 2IFE &
AR, MR

7£ GUI i HiE$¢ UtilityMenu > PlotCtrls > HardCopy > ToFile. #id Saveto i%&#: H
CAEE R SR N SO 4, ity OK 444 .

JER, {EEI7N NodalSolution B, ANSYS it an 4 EAS R 2 HIM S R s
I B TTAH SC I A 5 R B~ B AR A BT N, 8 B A A DRAIE %N T5 RZ [H]
I o

(6) AESFLI] (ElementSolu) . &I B /75 %N 570 A 43 A A2 75 32 &) F4) 1) I
EERGEH, JESR T ELMR.

T ElementSolution AN 5 fi4ifi (B 1V AL B, DRIk B 50 P 35 B ) 20 A1 i LU
. TNIHAHEE ElementSolu S8R0 /7 I HAE T 72 o

B ARE RN /7. £ GUI FHH A, % MainMenu > GeneralPostproc > Plotresults >
ContourPlot > ElementSolu, 7E 3 Hi X 15 AE A2 41 R $E Stress, £ 47 M 41 3% ik #%
vonMisesSEQV, H.ii OK %4, PAHLM IR /T

A4

PLESOL,S,EQV,0,1

1/ 8-100 ffi7x, 4 ElementSolution “5{H 4k o K IR ORAF B HNTE (1) S0 AR, 7 (8
DU, #IEmT.

f£ GUI Ft1i H i+ UtilityMenu > PlotCtrls > HardCopy > ToFile.
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ELEMENT SOLUTION

sTEE=1

B =1

TIME=1

SEQV (NOAVE) -...
DMK =.899E-08 - '. =
207 —12852 . ' .

SMH =.719E+07

L
12852 L161E+07 .320E407 L480E+07 L639E+07
510386 L241E+07 L400E+07 L560E+07 LT19E+07

K 8-100 ZERN /) (ElementSolution) Z5{H %k K

ElementSolution ££%F/™ 5§70 A #E I 4e E AdiAE 2 AT 11 b B2, (HR AN FRAR SR AN
FOBAT P 0 P, FITlRIANIES:, WO R IT AN )R . K 8-101 o
TCNEBEIRL S AES:, AT B2 [BAR/N, HaRZEn] LLZABE AN, X R #.o08
BHILRAH.

(7)) BEEHTEER . WH RN E S —F N sigmal BEE ANSYS s R 25 &
P, 1F GUI Ftif #i%&# Main Menu > General Postproc > Query Results > Subgrid Solu.

(8) 7 QuerySubgridSolutionData XJ1EHE, MAFIZK A MIEEE Stress, ATk
¥ 1st principalS1, i OK #%41. #H Pick XJi&HHE, P& O Bt BT A & i) 55—
ESINWIP

P TR EE RN E, A B B — N ) BRI ARRR S BAA N DB R TE Pick
TEHEH

ELEMENT SOLUTION
STEP=1

SUB =1

TIME=1

SEQV (MORVE)
DMK =.299E-08
SMN =12852

MK =.TLIE+0T

—
12852 -161E+07 -320E+07 ~4BOE40T 633E+07
810386 .241E407 -400E+07 -560E407 .719E+07

K 8-101  HRIT N HEBHIN /1
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8.3.12 W&

ANSYS 4T

/COM, Structural!
/PREP7!
*SET,a,10e-3
*SET,r,7e-3
*SET,p,1e6
*SET,e,1el3
*SET,nu,0.3
FINISH!
ET,1,PLANE42!
SAVE!
MPTEMP,1,0!
MPDATA EX, 1,,¢!
MPDATA,PRXY,1,,nu!
RECTNG,0,a,0,a,!
CYL4,0,0,0,0,r,90!
ASBA,1,2!

SAVE

TYPE, 1!

MAT, 1!

REAL,

ESYS,0!

SMRT,5!
MSHAPE,0,2D!
MSHKEY,0!
AMESH,ALL!PickAll
FINISH
SFL,5,PRES,p,
DLLIS,ALL
SFLLLALL
/PNUM,ELEM,0
/REPLOT!
/STATUS,SOLU
SOLVE

FINISH

/POST1

PLDISP,1
PLNSOL,S,EQV,0,1
PLESOL,S,EQV,0,1
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PRRSOL,F

/PREP7

SMRT,4
ACLEAR,ALL
AMESH,ALL
FINISH
/STATUS,SOLU
SOLVE

/POSTI1
PLNSOL,S,EQV,0,1
PLNSOL.S,EQV,0,1

RSN

AT T ANSYS Z5REF 1221 A scil . Frilss Jia et R aefovEs
HRENZSERENESAEN, XAMEZHEM. B th A% EEHEM ez, |
B 5 O3 AT AT S0 L ] 5 AN A2 15 A e ot £ K A 52 CAn e g A /305 BLRR
L] AT AR S5 04 E) B I 8] AR A B AT O 1

RS AMI D I ERBI TR S S5 ENR I I H (e, AT IERZE R,
AE S IR N R AR AN 2] ANSYS A FRIT /77
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& ) ==
r /\‘v‘
B

A 407 PR 5 £ O O R R, DA SR AR . 7R BN B
MA R, SRR RS, R, BT BRI A s
SIS VNI BRI AMBTAE) HIVIIS AU LR 5

F S BAR:

B ANSYS BT Rl
B RSN,

B AMEEAEIS

LEVER: SRR R RN, BIAR T4 AN AL 65 T 51 A Al ) 55 1 2% 5
MR G, Ha AR al F— HZ M Iy T REokatiiR . 7 BRI, AR ARZ
Frtk, dn¥ErE. R spoess, BIAEE SCT ORI .

I ANARVEARBE: SIS AR EANBEI (8] 224, DRI, s 5 R i R 80 S I (]
TR HEHL

AR L BRBRATIR 0o 1) 2R e sl 254 P T 7 2 1) s AR Al R P e

S Maxwell .5 PEE B : BIFESEHIET i mUm AP SRR j RN, 5554 j sl
ISP 1§ RN PR AR S5 A RIS RN . NI BERE R L FELJE R R A Ry
HOEFEH R T X FRHAERE .

BT

7E ANSYS 1 LR JURRBUSEAS 7775, F2H 6 i, B BlockLanczos (R,
Subspace. PowerDynamics. Reduced. Unsymmetric. Damped /% QRDamped, J&FFH /7
ESCVFES R TP A S BHE o A AT RS SR BT vk 32 R TR R RN RS T3 5L
TSR D MEARKR S

BlockLanczos %7 LAMER 287G ], e — R DRe = RHITE, 2T 2RI
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HRARLEY KA (5000~100000 4 H HED) FIRBRE (=400 B, XFMITTEREGR.
225 N ATE B Uk oG B e oG R AL, R BT BB I AA AU AU R AL (o
VPR TG E MR IR ED, B nT DUR G s A BRI R T, (B 7 B2 = 1 AT

Subspace 7% LGS & T HEHCH B BRI ED 3R EL (<40). 75 TSk oo Rl 3%
FITlE, MY EA R R IO R R NAR B AT Re 2 B SR /B, 2 7R
AERTED BN AE . R B AR T R AN I 7

PowerDynamics 7238 F T HEURE K AIEEAL (100000 4™ F 1 PLED R R (<20),
X P77t BlockLanczos #8758 [AVE TR, (HJ2 45 T ARA I B B S H BRI,
KPR RETCIENSN: TREAR KIINAT . W% 7 A E A 5 KA Y i — o 4%
T7iF. FAMNREF R, SITER TSRS Power KiEL (PCG) Ml—HE
FERE, T HWARAT Sturm FRylfeE O TERIRRS), X2 MEEHRMEN T RESH
SO o 0 — NS WA RS AR R R AT 4 BT Is), UL 2B AT RIGID fip 4 (B £ 53 #r
W EAIEHE R E RIGID &)

Reduced i A B b AR b BT B AN 2 1S R EIR B B 1K 00, i, T,
CRITATTE R, T R SR B N AR R ] . FL R Bl — 2 R
PN KTRHIM I RIS, 247 93 B0 I S8 RO (KD R 0 ) (L4 ik ) o 4 O [ ML ALY
T ADURE FE BT 3 H EH R B4 AT B o 7 S5 AP S B8 7 R I AN A e 5 vk,
PUEHENS IRy b

Unsymmetric G H T A 228 (AESMBAEER) RHADSRR B A X FR R
SRR B (MO AT B R R (K P I @ XA R AR AT 2 (i R a5 M A A S5 R s, )
FROEAEAVRRAE [ S5 2 A, I SRS 70 i e B AR, R AGH 7r Fon B AR e 1,
fERRARE, EEBRRAE. TEERNZ, ALK Lanczos Hik, AHAT
Sturm PR E, P Lot s im A o

TERES i — 2RSS, H2 W iR FH e B RCR L I e, st BT B8, %
JiEFER T HFEARS) )12 . fE ANSYS () BEAM4 fll PIPE16 #.ocH, v BLERE & X
SCHHFR R SPIN (Rl B, JNEE/FD) TR it B PR IR N . 1% 7V [RIFE 2 5] e 45 1
PSRRI, ARG = i A8 B I L, AN (R3S SR e S R] BEAEAEAR A 22, T 5
i ) 55T S0 5 R F O B A

QR [HBMEEH Tt KIHJE R4t, BHETTCLRAEEBHERAY, Ht5H0k B HG T
MU, T L BGERBUR  F EEAUE A, R AAN WO Tl 5 sl
FHIE RS, FEERME, ZNEM N ERAEE CGRACONZE) SRR A & .

WA, AEXRRIE. FHJBIEFT QR FHJBVETE ANSYS/Professional = i H G AL -

1. BESTHSR

AT RE R 4 D EZOPIRALSG RS INBORRAR . 3RS, UL ERS
R b

(1) @, FREIH A Hrbri, J8)a HATALEES: PREP7 5 SCHRITIM ., HLopsk
HR PPRHE R R LT R . i 2t s i IR R EX (BERE RN 1% 2 DENS
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Parad

9
RIS

(EREMIE BT ED, MBI AT DR ZRPE ARG it . & ) [F) 1 B IEAS % 1\ S, B
TEE B TR A R, JEZMER R 4 2
(2) MEFIRAR . FEIXA P IR A A R BA S AT IR I, Wz s, #85E nEk
BrBOZIT, AT AR A PR ek . R RIVIAG MG, NS HTY RUMES .
ANSYSS $ it ) TR 70 i e i an .
New AnalysisfANTYPE]: &84 #r 2K7 ,
Analysis Type: Modal[ANTYPE]: & & 7t R A AR 07 -
Mode Extraction Method[MODOPT]: RJIEM TR TVEUT .
B BlockLanczosmethod(BR1N): Z33REI 2R ML, B0 T R AU FRAFAE R K i i)
A, R AN A SRR U SO

B Subspacemethod: FZ[AE, & FH T KA FRAFALAR 1] 75

B PowerDynamicsmethod: &M T-JEH RHIEA (100000 > HHELL ED LK f#
SERIBOHT LB RS, DL RS A an e e R R T o 1% 07 VR FH AR v ot B R

(LUMPM, ON);

B  Reduced (House holder) method: 1 HJl4A M RS FEFER MR, R, HET
P45 o B MR AAHE R, P LAKH RS B BRI s

B Unsymmetric method: FT R G JyAEXT PRI RE B 1) &, 49 trim Ak — S5 44 Al
[F /£ H; Damped method: F-F-BHJEAS AT Z2H& ) i) 7 5

B QR Damped method: ¥ ki BIBHJEBETHE R 2 7@, FrLltt Damped

method 7772 5P S50 RE RN BE A R T SRR

Number of Modes to Extract [MODOPT]: B& Reduced J77E4N AT A 1 A5 $REU 7 V4R
WhZRVE BRI

Number of Modes to Expand [MXPAND]: {{7f ¥/ Reduced Unsymmetric 1 Damped
JIERT ER W B T, (H AN TR EAR B T R AR R, AN R T A 52 5T
VAR EAF B B TT SRR A R, WA R F AT A S SR U7 V240 75 1 £ Calculateelemresults
HIRHE.

Mass Matrix Formulation [LUMPML]: {5 A 132 I ] DA% 52 >K FH BRI B 5 =6 PR T B
JrA IR O s BE MR T 2, WA R ZHUE O T RER BRI TE i
773 AENE e S B A A ) R, ngBR R AR 5T, SR AR R o A PRI A
LT ERIFAER . 1A, RREP R R AR AR, FENFD.

Prestress Effects Calculation [PSTRES]: 1% F % i& 100 n] PATHSHAA TN /1 45 M RS o
BN it ARG TR 7, BRER 2 4 T I RIS 1

SERAREZS AT IE T (Modal Analysis Option) X iEHEH iR $E G, i OK #%4H. —
ANAH R T 8 IR TR TV AR 2 R B IR HE TR 25 i R s A5 .

FREQB, FREQE: #&EMRSIENAFIIRTEE, KEZHIEN LMK E.

PRMODE: £t st %, A% Reduced 75954 %

Nrmkey: & THRAIH—HEE, PESEEAT T 5T SR FE (M B A H B (1479
— AL EE,
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RIGID: B $E O CLAIAT WA Bh 45 K HEAT 778 (R AR 0 B i B | s, )
Subspace 1 PowerDynamics /7754 %o

SUBOPT: f8EZ M T2 0iEETT, R X Subspace il PowerDynamics 71546 % o

CEkey: fREAERLHRITHER T, RXF Block Lanczos 77 256

ESCHHEE . 4 Reduced BEASFRIGER ER @ L H HE .

B GUI: Main Menu > Solution > Master DOFs > user SelectedDefine.
AN
i}

e

M

FERARY BN o AR LR PRSP b — A R B 7 REAB LA, WRAE
FA DOF AMEE T — MR LH, W UAFAF2 LK 10i% DOF AL E . w] LAt
INERALAE L R Z AN FAR B AT, (H e RN . AERIMARATT A E, R 1 i 5 A
iEs) CEHD el AEEHD B iR, 8ol DOInE e AR (al, A
EECMER RO (I E.

o E AT P I o BREAS3HT rHR] BT AP R UL 9-1. BHJE A AEH] Damped #5225
RPUEN AR, AR IRBGE TR 2 . RS e, H R Damped #25HR
Wik, SRR HEAE N A KR -

R 91 EES R AR S E R

35 s GUI #4%
Alpha (iifE) e ALPHAD MainMenu > Solution > LoadStepOpts > Time/Frequenc > Damping
Beta (KD [ BETAD MainMenu > Solution > LoadStepOpts > Time/Frequenc > Damping
H 2 BA e b DMPRAT MainMenu > Solution > LoadStepOpts > Time/Frequenc > Damping
MELEJE b MP,DAMP MainMenu > Solution > Other > ChangeMatProps > Polynomial
HITlE e R MainMenu > Solution > LoadStepOpts > Other > RealConstants > Add/Edit/Delete
PrintedOutput OUTPR MainMenu > Solution > LoadStepOpts > OutputCtrls > SoluPrintout
RGN
B GUI: MainMenu > Solution > Solve Current LS.
T
SOLVE

SRRSO % N 2 R BN S B4 SCF 2 Jobnarne.mode R Y AR H I A AR
WA LA B R 2 5 R 13, X TR E W o A e T s . T ERAE
PRAY R 5 BB e Bl SR b, BRI AN BT &5 S AT f Ab 2

WK H Subspace BEAFERGE, T4 H A F Al e A5 45 : STUR m number = n
shouldbem. A1 n Fl m HN#E, RREMBESPIREEEEE m FrAEE n s rsiEEH
A, 7K 4 H A A A 2R m YRS

WHR A Dmaped BEATRAUCT %, KA VRS FVRHIE /) 200 2 S0 . FRIEE R
MEEBARR B G A, SEEA RGuke e =
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iB Y SOLUTION.

B GUI: Main Menu > Finish.

PP
i 2

s |
A |©
i

&t
3
=

FINISH

(3) ¥ etz

MRS R X R, R RS R 4E R R B 58 B4 1K) DOF 4E b T4 sl H H 3=
DOF X1k, {EBSOHr Y RIBEBIRE S NG R, B EEESEH T Reduced BZs
FEITT AT B )9 ik BFL A A A BTSSR O VAS B 1 Se R Y . PR R 7R 2 fS
BT EERE, VASKIRMNE NGRS ST RESRIRE! Jobname.mode.
Jobname.emat. Jobname.esav & Jobname.tri {4 (WIHKH Reduced J7¥%) WhZifi1E H
U e A B A 2 SRS I i B AR [F] ) 0 A A A, T RS R D IR R .

BEN ANSYS SKfiftgs, "R 4.

B GUI: Main Menu > Solution.

PANPA
i 4

/SOLU

EY A AT L AUR H R AR, FHEFE AN (/ SOLU).
PG AL EE SR SCIE T (AN 9-2 Fiar )

RO-2 RAIIER

I LIy GUI #4%
ExpansionPassOn/Off EXPASS MainMenu > Solution > AnalysisType > ExpansionPass
MainMenu > Solution > LoadStepOpts > ExpansionPass >
No.ofModestoExpand MXPAND
SingleExpand > ExpandModes
MainMenu > Solution > LoadStepOpts > ExpansionPass >
Freq.RangeforExpansion MXPAND
SingleExpand > ExpandModes
MainMenu > Solution > LoadStepOpts > ExpansionPass >
StressCalc.On/Off MXPAND
SingleExpand > ExpandModes

Expansion Pass On/Off [EXPASS]: &+t ON ($]7).
Number of Modes to Expand[MXPAND, NMODE]: &EZY EIEEEH. i, X
BASY RS TEG LT EER. BRINNEITHEST E.
Frequency Range for ExpansionfMXPAND, FREQB, FREQE]: X/ 7 —Fhfzi| "
JRIASEI 7. MRTRE —MERJEHE, 4 RA 2R E NS S E.
StressCalculationsOn / Offf MXPAND,Elcalc]: s&7&it5H N 11, BRI THHE. BE
M BRI AR G R SRR 77, T RS2 4h tH— N S MBS [RIAR X R ) 53 A

RIS o

TRE BT R I, LAY TR AL B b ME— A A U i
B GUI: Main Menu > Solution > Load Step > Output Ctrls > DB/Results File.
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S
fiiT 2 :

OUTRES

FHGY AL, ¥R B ROy RIIRA, 1 Hab v DLE SR & S EES
L ERSINA N INAR i

B GUI: Main Menu > Solution > Current LS.

A
fiiT & :

SOLVE

WA & AP CInASESRE I AR ) R UL FDER, Rky AP &5
R RAE I BD g 2

iRl SOLUTION, FLAEJG AP s & F 4R

B GUI: Main Menu > Finish.

i

FINISH

(4) BEGRMNGAEHE

RS HTHIEIR (Y B AFE SR B AL 4T Jobname.rst SCAFHr, Horp
BFEE A A OF RAIRBURIARXS R A 70 A Cn SR E R ), AT DRI J5 A0 2
@ (/POSTD) HEFRBSIHER.

BESREE OB GE TP MEEREE . B BESE LS RO h IR — i
METH. WMy RET 6 A, ZRMETRA 6 M TR AR — L.

B GUI: Main Menu > General Postproc > Read Results > By LoadStep > Substep.

A A
nn/v\:

SBSTEP
GUI: Main Menu > General Postproc > Plot Results > Deformed Shape-.

DA
nn/v\:

PLDISP

AN AR RIS AT

90.3.1 [o)EREiA

CERBERR ST ARKT IS, i 9-1 FoR. BRSPS IR S8 m3808 0.4m, MK
3.2m. ST Oy — I IR . AR A O AN, R A 16%2.5mm?,
SR RN 2.1 101IN/m®, JAFALE N 0.3, FFF#E A 7850kg/m’. WA ANSYS 5%
ZERITET 6 MY A SR AR
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s |
& |©
% fak

K 9-1 SrAKRMTALEEH

9.3.2 &th

VIS5 R P [ A AR R T g TS 20 BT M) R, S THI 26 R LINK180 ot i 32 A R
JURERYL, SRS X H AT RS T
9.3.3 ®EINET=S

(1)J& 3 Mechanical APDL Product Launcher, # H} Mechanical APDL Product Launcher
% 0. f£ Mechanical APDL Product Launcher % H ¥ H Simulation Environment N
ANSYS, License J ANSYS Multiphysics, £ Working Directory " N\ T.1F H & 4K,
JobName % ATil H 485 9-1, i Run #%4H, 1217 ANSYS 7,

(2) fEERHPIEFE Preferences 74, FRHUIE 9-2 BRI Preferences for GUI
filtering X} THHE . EFF D HTIALN Structural, o OK %4, SER T IHIEE .

I\ Preferences for GUI Filtering 2
[KEYW] Preferences for GUI Filtering
Individual discipline(s) o show in the GUI
¥ Structural
[~ Thermal
[~ ANSYS Fluid
Electromagnetic:
I~ Magnetic-Nodal
[~ Magnetic-Edge
[~ High Frequency
[ Electric
Note: If no individual disciplines are selected they will all show,
Discipline options
& h-Method
oK Cancel Help

K 9-2  Preferences for GUI filtering X 1iFAE
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9.3.4 WEMHREILE

(1) 1£ GUI F1f #1i&# Main Menu > Preprocessor > Element Type > Add/Edit/Delete
4, #H Element Type XJ1fHHE. Hoy Add #4H, 58 H Wil 9-3 Frzs i) Library of Element
Types XF 1 HE . /£ Librar of Element Types XJ 15 HE #11%£ % Structural Link ] 3D filitstn 180,
i OK 4241, FRMIXHEHE. ¥t Close %4, 5%M] Element Type X iFAHE

I\ Library of Element Types 3
Only structural element types are shown

Library of Element Types Structural Mass 3D finit stn 180
actuator 11

3D finit stn 180
Element type reference number

oK Apply Cancel Help

K] 9-3 Library of Element Types i i HE

(2) f£ GUI Hti+ i%& $& Main Menu > Preprocessor > Real Constants >
Add/Edit/Delete > Add 7%, # 1 Element Type for Real Constants X} i #E, B Add %411,
# 1 Real Constant Set Numberl,for LINK 180 XJi5HE, W&l 9-4 Fr7, & Cross-section alarea
AERA HIAFZHHIA 0.000106, i OK 154, KMIZXASIEHE, Hidi Close #%4, KM
RealConstants XJ {H#HE

I\ Real Constant Set Number 1, for LINK180 £3

Element Type Reference No. 1
Real Constant Set No.

Cross-sectional area AREA 0.0000106

Added Mass (Mass/Length) ADDMAS

i

Tension and compression TENSKEY Both

OK | Apply | Cancel ‘ Help |

K 9-4 Real Constant Set Numberl,for LINK 180 ¥ i HE

(3)7E GUI Ft[f H 1% $ Main Menu > Preprocessor > Material Props > Material Models,
5 i Define Material Model Behavior XJ iF#E, 1%+ Structural > Linear > Elastic > Isotropic
CRIGEH) . 2ot s, S mfEE), st anE 9-5 Fros i Define Material Model Behavior
XA o

i EX=2.1E11, PRXY=0.3, HIBEHMIEEEY 210E9Pa, HFALL 0.3, Il 9-6
Fis. B OK 241 €
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(4) A1 3] 9-5 f7 [ Define Material Model Behavior X i HE, MERE4EM). &E, #H
HAn & 9-7 Bz f) Density for Material Numberl XFi5HE, % ABEI#E 7850, #idi OK
L sE R, <P 9-5 A Define Material Model Behavior X7 i%#E. 7E Define Material
Model Behavior X 15 HE H % £ Material > Exit 74, < AIZX TEHE o

N\ Define Material Model Behavior = ===
Material Edit Favorite Help
Material Models Defined Material Models Available
[ Qlaterial Hodel Munber 1S Favarites =
B Structural
B Linear
@8 Elastic
[ A1 =otropid

8 Orthotropic
8 Anisotropic
Nonlinear
@ Density
Thermal Expansion
@ Dampiny
El : amping

Pt Popet s (=
= L] = ]

K 9-5 Define Material Model Behavior X i HE

N\ Linear Isctropic Properties for Material Number 1 @ N Density for Material Number 1 @
Linear Isotropic Material Properties for Naterial Number 1 Density for Material Number 1
T1
Temperatures T ’L
BX 2. lell e
PRIV O DENS 7850]
Add Temperaturs ‘ Delete Temperature | Graph Add Temperature ‘ Delete Temperature ‘ Graph
Ok ‘ Cancel | Help | oK ‘ Cancel ‘ Help ‘
9-6 Linear Isotropic for Material Number1 X} i&HE ] 9-7 Density for Material Number1 % i&HE

9.3.5 fIZJLHEE

(1) £ GUI S1i 11 #¢ Main Menu > Preprocessor > Modeling > Create > Keypoints >

In Active CS 4>, # H 41 9-8 A7~ ) Create Keypoints in Active Coordinate System X %
HE

I\ Create Keypaints in Active Coordinate System £

[K] Create Keypoints in Active Coordinate System

NPT Keypoint number

XY,Z Location in active C5 |-0,2 | |D.2 ||3.2 |

OK Apply Cancel | Help |

K] 9-8 CreateKeypointsinActiveCoordinateSystem X i HE
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7E NPT iy NAEHF TN B S RS 1, £ XS Y. Z W 1 558 i AL bR e dn P 9-8
Fion, i Apply ffl, JFAREEN T — AN CHE s, BRI 9-3 FrniI T S
FI5E o SERGE ST 4 AN S an i 9-9 s

K 9-9 #AT5E 4 NICEE S RIS R
F 9-3  FARBYTH = AL ER

KRS X Y z
1 -0.2 0.2 3.2
2 0.2 0.2 3.2
3 0.2 -0.2 3.2
4 -0.2 -0.2 3.2

(2) E il K8 5. 78 GUI FtH Hi£F Main Menu > Preprocessor > Modeling > Copy >
Keypoints 774>, i Copy Keypoints #8HCEH, WK 9-10 fion. Hiady Pick ALL %4,
# i Copy Keypoints X iHHE o

1f DZ Z-offset in activeCS i A= #iAN-0.4, i Apply #2401, BEAS e S AR N 8
A SRE IR Copy Keypoints 35 HUHE F 1) Pick ALL %40, 7& Copy Keypoints X} i HE
1) DZ Z-offset in activeCS i AF:H % AN-0.8, H.55 Apply $Z4H, BLA IS8 228N 16 45

¥ IR Copy Keypoints $5 HUHE 11 Pick ALL %41, 7 Copy Keypoints X 1 AE
) DZ Z-offset in activeCS i AF:HHI AN—1.6, H.55 Apply %41, BUA S8 2 AR 32 45

Ba, F RSk et S 1. 20 3. 4, M3 Multiple Entities X i54E,
WK 9-11 Frax, WESH ET mdms 2 HIE, WAIER, i Next 8 Prev {44
TR, A5 Hd OK 44

4 I S AR R, Hii Copy Keypoints X 1EHEH ) OK %41l , 7 CopyKeypoints
XHEHEF ) DZ Z-offset in activeCS H K- I A-3.2, Hiddy Apply #%8l, JEi S8 A2
H36 A4, I CHE L TE .
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I\ Copy Keypoints B
[KGEN] Copy Keypoints
ITIME Number of copies -

- including original
DX  X-offset in active CS I:I
DY  Y-offset in active CS I:l
DZ  Z-offsetin active CS

Multiple_Entities
KINC  Keypoint increment l:l
. - There are 8 KeyPoints at this location.
NOELEM Items to be copied Keypoints & mesh - Picked FeyPoitis 1
Continue picking or select 0K, PREY or NEXT
oK | Apply ‘ S | el ‘ oK | Prev | Next |
K] 9-10 CopyKeypoints X 1if HE K] 9-11 Multiple Entities %} {5 HE

HEE, APEFIH Copy Keypoints iy & Pl #3717 FrA I OCEE &, ] L%
HR L PEA TN T R AR R ST O R o

(3) MU TT M. f£ GUI Ft H1iE$ Utility Menu > PlotCtrls > View Setting >
Viewing Direction 174>, #H} Viewing Direction X} 1 #E, 7£ XV,YV,ZVCoords of viewpoint
BN 1 20 3, HAREDURAEGNE, & 9-12 fiizx, #ifi OK 4% K ]
XFIEHE. UEET, ANSYS /R ® HuilE 9-13 Fion, AT B 5 45 R

s
£2 ¢ =
s
2
ogent 1 a
[VIEW] View direction 1
XVYV.ZV Coords of view point [ I IE 1 S
[/VUP] Coord axis crientation Voasis up -
/REPLOT] Replot upon OK/Apply? [Replet =]
s
: n
ok | Apply Cancel | Help |
K] 9-12  ViewingDirection i 1 fE B 9-13 A pfirf et i i ah

(4) 7£ GUI Ftm+Hi%#E Utility Menu > PlotCtrls > Numbering...f74, #fH Plot
Numbering Controls X[ 1H#E, %" KP Keypoint Numbers 2 iEHE, off 254 on, U1l 9-14
B, B OK #2480 5¢ Z AR HE -

(5) 7£ GUI FtiH % $E Main Menu > Preprocessor > Modeling > Create > Lines >
Lines > Straight Lines 774, i Create Straight Lines 5 HUZH .

IRUIEFEOCHE A 1,20 RBRE AT 2,30 SRR 4,1, JGBE AR 1,30 ORBEA 1,50 R AT 2,6,
RUERT 3,7 KT 4,8 RBER 2,5, SRR 2,7 KT 4,7 MRHE AT 4,5, AR 13 5%
s R MRIRALIR EIR IR A AR P 12, 45 R 9-15 Fios .

(6) fE GUI FHiii 1% # Utility Menu > File > Save as Jobnamen.db, {7 i #/E

M =

J\TI.%IO

169



ANSYS 16.0

BRITATMANZIEE (F 2 b

I\ Plot Numbering Controls B
I/PNUM] Plot Numbering Cantrols
KP  Keypeint numbers W On
LINE Line numbers - off
AREA Area numbers I~ off
VOLU Volume numbers [~ Off
NODE Node numbers I off
Elem / Attrib numbering No numbering -
TABN Table Names I off
SVAL Numeric con tour val lues [~ off
/NUM] Numbering shown with ’W
[/REPLOT] Replot upon OK/Apply? m
oK \ Apply \ Cancel | Help \

K] 9-14 PlotNumberingControls X} & HE Kl 9-15 ApiprA Zrgs R

90.3.6 XI59Mig

(1) £ GUI #iiH &+ Main Menu > Preprocessor > Meshing > Size Cntrls >
Manulsize > Lines > ALL Lines 774, 5 Element Size on ALL Selected Lines ¥ 1&HHE. 7
NDIV S AKEFHIA 1, RIERREy— D oc, Wl 9-16 fios, i OK %4, KM%
X UEAE o

I\ Element Sizes on All Selected Lines £3

[LESIZE] Element sizes on all selected lines

SIZE  Element edge length

NDIV  No. of element divisions

il

(NDIV is used only if SIZE is blank or zero)
KYNDIV SIZE,NDIV can be changed V¥ Yes

SPACE Spacing ratio

|

Show more options

=
=
o

OK Cancel Help

9-16 Element Sizeon ALL Selected Lines X 15 4E

(2) £ GUI FHi #i%# Main Menu > Preprocessor > Meshing > Mesh > Lines #i7 4>,
3 i Mesh Lines $ B, Hiili Pick ALL % HI RIS 5.

(3) 7E GUI JL1H ik % Utility Menu > Plot > Element fiv%, ANSYS R 105 &
AN 9-17 B SLARMT SR B el r 85 R, B BR e

(4) £ GUI FH1i %+ Utility Menu > File > Save as Jobnamen.db, fRf7 Lk #/EiL
F2. %% Main Menu > Finish 774, 1B H AT EESS .
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9.3.7 MeMMLIR

(1) 7£ GUI Ft # 1% $¢ Main Menu > Solution > Define Loads > Apply > Structural >
Displacement > On Nodes 774>, #H Apply U,ROT on Nodes #5HU .,

(2) I R PRI B4 1 33,34,35,36, B#ili OK %411, 3 Hi 1 9-18 FTzn ] Apply U,ROT
on KPs X[ ifHE. #£¢ ALL DOF, il OK #5415 X 1HHE, ANSYS & FURF SRt inZy
RIGHEER, Wk 9-19 Fiox.

?‘_;x
I\ Apply UROT on KPs 3
[DK] Apply Displacements (U,ROT) on Keypaints
Lab2 DOFs to be constrained All DOF
ux
uy
uz
Apply as Constant value b
If Constant value then:
VALUE Displacement value l:l
KEXPND Expand disp to nodes? [~ No
0K Apply ‘ Cancel ‘ Help ‘
B 9-18 Apply U, ROT on KPs *Fi%HE K9-19 o 2005 i 46 R

TER, IR 4 A5 ST e AR 20 0R, R SE 4 IR 4 A5 A AE 3 A5 AL
1A .

9.3.8 WENTED

(1) 7£ GUI Ft H 1% $¢ Main Menu > Preprocessor > Solution > Analysis Type > New
Analysis 774, 7} New Analysis X 1HHE, LA (Modal), 11 9-20 Frx, H
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BRTOTMNITEREE (B2 kD)
o OK %41 HfA

I\ New Analysis 3

[ANTYPE] Type of analysis
" Static

" Harmonic
" Transient
" Spectrum
" Eigen Buckling

" Substructuring/CM$

oK ‘ Cancel ‘ Help

K] 9-20 NewAnalysis X1 HE

9.3.9 RESITIEMN

(1) 1 GUI F1iH1%E+#E Main Menu > Preprocessor > Solution > Analysis Type >
Analysis Options X} 1iHAE, 5 H Modal Analysis Xf UFAE, #7725 K H Blodk Lanczos,
RIS EREN 6, VRESHREN 6, & 9-21 fx.

(2) ¥ OK #%4ll, 3 Blodk Lanczos Method XJifitE, 7£ FREQB START
Freq(intialshift)fy A~ %1 N\ 0, 7£ FREQE End Frequency i A£2H %A 1000000, 7E
Nrmkey Normalize mode shapes i 51| & HE H11%+F To mass matrix &0, 41E 9-22 Fios,
Bl OK %41 S HZAHEAE .

I\ Modal Analysis 2
[MODOPT] Mode extraction method
@ Block Lancze
" PCG La
¢ Unsymi
" Damped
* QR Damped
" Sup di
Ne. of modes to extract
E I\ Block Lanczos Method B3
[MXPAND] [MODOPT] Options for Block Lanczos Modal Analysis
Expand mode shapes 7 Ves
NMODE No. of modes to expand l:| FREQB Start Freq (initial shift) El
Elcalc Calculate elem results? " Ne FREQE End Frequency IDDDDDU|
[LUMPM] Use lumped mass approx? I No Nrmkey Normalize mode shapes W
[PSTRES] Incl prestress effects? I No
oK ‘ Cancel ‘ Help | oK ‘ Cancel ‘ Help
o e 0 N 5 N
9-21 BT E 9-22 BlodkLanczosMethod X {5 HE

HE, 580 thAE, ZaRlE RIS ERATES 0 ik W) v &
I, AT PLSE i B AR A TR v SR A% AR A

7t Blodk Lanczos Method XJ iFAE T B, ZA47E FREQE End Frequency fii A\
F N 1000000, FEWHIKR, EXANEEAZBEAZRR), HRE57 0 KR,
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9.3.10 Kf#&

(1) 7£ GUI #tiiH, #%F$ Main Menu > Solution > Solve > Current LS 74>, 3
STATUS Command % I, & B 1 0 H FRARE B A H IR T, [F]R 58 El"] 2% E]
Solve Current Load Step XJ&HE, ) n] F 7 & B I 2R 31T 3K it

(2) H.if; Solve Current LoadStep XJiEHEH¥) OK #24, FFaATHEALASME, Mot
K] 9-23 Al 717 Solution is done $E7ni, SRARETE .

A Note (==

@ Solution is done!

Kl 9-23  Solutionisdone!

9.3.11 MEEBIMELER

(1) #ENEH JEAHEEE POST1, £ GUI Ft i H 1%+ Main Menu > General Postproc >
Results Summary 4>, #H SET.LIST Command 53&AE, & 9-24 FroR, MFIEHEF
A DLW EZ S5 HT 6 B[ A e g 5L

A\ SETLIST Command (=]

File
|

=wxxx  INDEX OF DATA SETS ON RESULTS FILE s

T TIME~FREQ LOAD STEP SUBSTEF CUMULATIVE
1 26.813 1 1 1

2 26.861
3 125.46
4 14@8.28
5 141.88
6 176.31

R R R e
oon s
oo W

Kl 9-24  [EA S LE R
TR, MR A AR AN Hz.
9.3.12 IEAKIELR
(1) 7£ GUI #1i # i $¢ Main Menu > General Postproc > Read Results > First Set i
L, BANE DI ES R

SRJETE GUI Fti Hi&+¥ Main Menu > General Postproc > Plot Results > Deformed
Shape...fi7 %, ##tH Plot Deformed Shape X i&HE
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7 Plot Deformed Shape X} iEHEIEFE Def+undefedge T, i OK #%4H, Riw]7E L
PEDX H Rt 9-25 Firoi B 4546 B — I RS HR L

(2) EE FIRERE, N85 R AEPE &+ Next Set B¢ Previous Set a4, 1J LA 2| H
flr 5 B R

DISELACEMENT
STEE=1
SUB -1
FREQ=26.0131
DMK =.827036

Kl 9-25 1 MR

0.3.13 MEIRBIZEEZLER.

(1)7E GUI i [ # 1% $ Main Menu > General Postproc > Read Results > First Set #ii 4>,
TN —#ifar D A

(2) 1£ GUI F1f #13&# Main Menu > General Postproc > Plot results > Contour Plot >
Nodal Solution 774>, # i Contour Nodal Solution Data X I HE .

(3) 1%#¥ DOF Solution %13 [f] Displacement Vector Sum, 7t Undisplaced shape key
N RLFFAE R i%EFE Deformed shape with undeform model &1, 1P 9-26 fiizx, H.ii OK
TR, RoREERIIES 1 MBS R S 2 A5 A

N\ Contour Nodal Solution Data ==

Item to be contoursd

Favorites
8 Nodal Solution
@ DOF Solution
@ X-Component of displacement
@ Y-Component of displacement
@ Z-Component of displacement
)isplacement vector sui

A Total Mechanical Strain
Elastic Strain

Plastic Strain

Creep Strain

Thermal Strain

6 Total Mechmical and Thermal Strain =
& I
Undisplaced shape key
Undisplaced shaps key [Deformed shape with mndeformed model k|
Scale Factor Jauto Calculated =l 193481879801
Additional Options ®|

o | eeb | cecs | Hen |

9-26 ContourNodalSolutionData X} i HE
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(4) HE LR, ATRREIHAL 5 BriR B SEELLER, WK 9-27 .

NODAL SOLUTION

sTEE=1

SUB =1
FREQ=26.013L
usTY (ave)
RSYS=0

DMX =.227036
X =.227036

.183786
.091893

(a) 25 1 BriR%Y

NCDAL SOLUTION

- .367572 . 551351
275679 459465

T
o .165488
082744

. 330976
.248232

(e) 58 3 frRAY

NODAL SOLUTION

sTEE=1
sUB =5

FREQ=141.792
usT (@ve)
RS¥S=0

DX =.761978
S =.761973

206464
372

579209

338

(e) 2 5 PriiR%Y

169329
084664

K 9-27

.827036

.661853

761979

744697

NODAL SOLUTION

o .183508 .367017
.275263

—
1550525 .734034
.001754 771 .642279

(b) %2 Bk

.825788

NODAL SOLUTION

—
o .165922 .331845 .497767 .663689
L0B20861 .z48884 .414806 .580728 .746651
A A TS T
(d) 54 iR™
e —
—
! Sees oo <o o
.08G086 .289959 .4800931 .699904 .8G0876

) £ 6 BriRe

ZEREHT 6 PR A A e 45 R B

EE, XBERIME RN GRS, %A LhRE .
(5) Hdr THEFPE QUIT #41, # M Exit from ANSYS XJiEHE. #%EF% Save
Everything, fRAFFTABIH, i OK ¥4, B ANSYS.
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9.3.14 W&k

A i 2 W T -

/prep7 L9,13

*do,1,1,33,4 L,10,14
k,i,-0.4/2,0.4/2,8*0.4-(i-1)/4*0.4 L,11,15
k,i+1,0.4/2,0.4/2,8*0.4-(i-1)/4*0.4 L,12,16
k,i+2,0.4/2,-0.4/2,8*0.4-(i-1)/4*0.4 L,10,13
k,i+2,-0.4/2,-0.4/2,8%0.4-(i-1)/4*0.4 L,10,15
*enddo L,15,12
L,1,2 L,12,13
L,2,3 L,13,14
L34 L,14,15
L4,1 L,15,16
L,1,3 L,13,16
L,1,5 L,16,14
L,2,6 L,13,17
L.3,7 L,14,18
L4.8 L,15,19
L.2,5 L,16,20
L,2,7 L,13,18
L4,7 L,18,15
L4,5 L,15,20
L.,5,6 L,13,20
L,6,7 L,17,18
L,7,8 L,18,19
L,8,5 L,19,20
L,8,6 L,20,17
L,59 L,17,19
L,6,10 L,17,21
L,7,11 L,18,22
L,8,12 L,19,23
L,5,10 L,20,24
L,7,10 L,18,21
L,7,12 L,18,23
L.,5,12 L,23,20
L,9,10 L,20,21
L,10,11 L,21,22
L,11,12 L,22,23
L,12,9 L,23,24
L.9,11 L,21,24
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L,24,22
L2125
L,22,26
L,23,27
L,24,28
L,21,26
L.,26,23
L,23,28
L,21,28
L,25,26
L,26,27
L,27,28
L2528
L,25,27
L,25,29
L,26,30
L,27,31
L,28,32
L,26,29
L,26,31
L,31,28
L,29,28
L,29,30
L,30,31
L31,32
L,29,32
L,32,30
L,29,33
L,30,34
L3135
L.,32,36
L,29,34
L,34,31
L.31,36
L.,29,36
L,33,34
L3435
L3536
L,33,36
L3533
BT,1,LINK180
MPTEMP.....,

MPTEMP,1,0
MPDATA,EX,1,,2.1E11
MPDATA,PRXY,1,,0.3
MPDATA,DENS,1,,7850
R,1,0.000106
LESIZE,ALL,,,1,,1,,,1,
LSEL,ALL,,,.,,
LMESH,ALL,,

FINISH

/SOL

DK,33,all,.,,,
DK,34,all,.,,,,
DK,35,all,.,,.,,
DK,36,all,,.,.,,

ANTYPE,2
MODOPT,LANB,6
EQSLV,SPAR
MXPAND,6,,,0
LUMPM,0

PSTRES,0
MODOPT,LANB,6,0,1000000,,0FF
MXPAND,6,0,1000000,0,0.001,
SOLVE

FINISH

SET,LIST

SET,FIRST

PLDISP,1

SET,NEST

PLDISP,1

SET,NEST

PLDISP,I

SET,NEST

PLDISP,1

SET,NEST

PLDISP,1

SET,NEST

PLDISP,I

SET,FIRST
PLNSOL,U,SUM,1,1.0
SET,NEXT
PLNSOL,U,SUM,1,1.0
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SET,NEXT
PLNSOL,U,SUM, 1,1.0
SET,NEXT
PLNSOL,U,SUM,1,1.0
SET,NEXT

PLNSOL,U,SUM, 1,1.0
SET,NEXT

PLNSOL,U,SUM,1,1.0
FINISH
/EXIT,ALL

AE I\

RS AT PR RE A B RO IR RSVE B SR AR o £ 7K 52 80 253
Mgt it h, ENTRIEE EENSH. FN, BAMTHRLHAME) s Gk
ST VAR AT RIS ST AR AT A AT
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VI N2 M R AT S Y SR T LRI T RO L, R A3 — LB AR, Gl R RR
XA AL . AIXLE il 2 b AT CLAR BN,k — 20 X S U R 3 X 2 RS A
GHARR W E AR Z18R3,  MAE R AR BT aa I B IR 5D .

F S BAR:

B fi# ANSYS 80 N o BT ) SR
W BRI R HT

BEIRRI4H KR

VIR L 3 A A FH T8 0 e 1tk S5 M E 7R SZ BE RS R 42 IR 5% (AT AR AR A0 I 3 am7 B 1Y)
AN LK) — B R o 73BT () B R 2 T B G5 A 2 T LA T 1 o 8 45 38— L8 mi S A (G
WA XIER M, MIXLEHZE FRr ] CORfE” mp R IR — P A R I AR X
DAL

X AT ER RUH RS AR A RSN,  KAEAEBUI T 4E I R Bk S PR BN AN 15 1
R R& . AR —PENE T, %5 M RS AR AT RIS O e SR ARGt e, an 2Bt
AEf CRIBRD) FoT. (] VA HERIFRFERE, o M R — St Al BAE ) R 1
Wi S5 3 AT R 0T T2 WA TS AT RS589, /N B0 5% (AR 79 . 7 BU SO A A 7
VAUNEEDR

W B4 AT ] LR W 3 Mgk

(1) Full 77 (GE4). ZITERH FEB R RGF B v N QA FE R4,
FERE ] DU X AR EE X BRI, AR SR .

B AN, BRI ATIERE T H HE R,

S S B R, DRI AN P B S5t B B ()AL

SOV AERTPRFERE, X B £ P 27 sl K i) R R U

FH B — Ab BRI R v S BT A R R 5

SOV AN SR M 8, 075 s 7 ANy (B AW (Jk7)
FR D
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B RV SRR BT A .

RN =N I N

W TN ETUR T, HF HSRA Frontal J7 FEsR ARSI, 8% H At J7v2s 47 i A

Koo HRRM ICG KM JICCG RMENT, %I LR R .

(2) Reduced J5i%. 1%J7EIEH K 32 B HHBE AR R B K R 45 10 i R pRAsE, T4
FEBELAMMEE, T LAY BV 5E % DOF 4 F, HA ST,

B /iR Frontal K fEZSHT LG Full 75k 5 R

B DL E TN IR

RN =N I N

B VAR R A RN . AR, R R AT

BERRONT e AL BE R — D Ab 3, B J A 3 A S e Sy Ay B FH RO T I R

B ORREHEIN R ITEG R ANRES:

W A e IR P S E R b PR TSR SRR b B0 # A

(3) ModeSuperposition 7775 (FEZEBMD . 1Z 7 EEIEI S IS 2 FIRE CRF
fEF & e BRI R A kg ma B2, AL SR

B T2, E Reduced B Full 75k R

W ERS AT I DN B # AR AT LB LVSCALE iy 4 18 B2 47 s

W ] DR S A I [ G A AR, T AR T T EL TR A A e 8 4 1

L I IVR RS [T ALE

B RUFEREE (e RERMRED.
EREINN /=N I N
N IE == A
TERLAS /3 M o % PowerDynamics 7575, W14 A A ASBEA TN A 407
W R 3 b VR G0 [ R PR -
T 38 A 0 2 T 1) 42 1 52 AR AR AL
FIT A 388 A 6 250 A ] ) A2
ARV AL AR

B R EBES RN

3 Full J7¥E AT W00 R4 R FR 16 2 BB BON @A . gk R IE, CAKERS
R G B

1. B

FEZL TR H AR E AR AR, SR )5 PREPT 3 SCHITRA . HITsei B,
MORVRFIE S LAY, e A 2 R
o HLIEAT RGN, WRAARLIERIT, MAZLE s ukb B,
® AURE N KR EX (LA AR A 5 DENS (HCEEM I 3 L&D .«
MOBMRRPE AT N ZRNE . & [ R BRAE [F k, BLRAE SE AR AR ORI, iR
LR RVRS A

N
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2. gk

FEZD IR E SO T RBIRE T, I, 48 € B DI WO TR A RTK g, 752
VERLHIAR, AR L7 A R A 7 BRI AN 85 PO [ A B AR S5 o A5 3010 i 82
fRZHT, PESEPATIRAS M, DARARE £ 0 B [ A AR

HEN ANSYS SKf# 2
B GUI: MainMenu > Solution.
/SOLU

5 TN S AT i i,  ANSY'S SR HI T~ 10 8 73 Bt BRI TR 3R 10-1
& 10-1 TS0 R S 4T RYIE T

IR Lise GUI ##4%
NewAnalysis ANTYPE MainMenu > Solution > AnalysisType > NewAnalysis
AnalysisType:HarmonicResponse ANTYPE MainMenu > Solution > AnalysisTyp > NewAnalysis > Harmonic
SolutionMethod HROPT MainMenu > Solution > AnalysisType > AnalysisOptions
SolutionListingFormat HROUT MainMenu > Solution > AnalysisType > AnalysisOptions
MassMatrixFormulation LUMPM MainMenu > Solution > AnalysisType > AnalysisOptions
EquationSolver EQSLV MainMenu > Solution > AnalysisType > AnalysisOptions

NewAnalysis]ANTYPEGE S5 73 4, £EIE I N 73 A1 ot Restart ANATHH o 40 5 75 225 0
FEMOTEEEAT, AR ANHEEAT — OH T .

AnalysisType: HarmomcResponse[ ANTYPE]: i%& 7 #7287 4 HarmomcResponse (1%
Wi 82 737 o

SolutionMethod[HROPT]i% 4% Full. Reduced 8¢ ModeSuperposition 3K fi# 77752 —.

SolutionListingFormat/HROUT]:  #iff & 75 % H SCAF HR 8 i 8279 B B A2 52 fie ofe] 51
A% A realandimaginary (SEZEAIREHS) (ERIN) A1 amplitudesandphaseangles (fE{E
HAAHALA D o

MassMatrixFormulation[LUMPM]: 4 5 K BRI B B R 1y 20 (RT3
AL B A B E MR

EquationSolver[EQSLV]: &K f#25H Frontal (ERiL), SparseDirect (SPARSE).
JacobiConjugateGradient (JCG), VL IncompleteCholeskyConjugateGradient (ICCG). X
REHAER, #ICRH Frontal 5% SPARSE SRR .

FRAE 7€ S, VM S S AR It 6 B el A B Y T 4 1788 (IE 5% FURARtk. 1R
E— N SERE A RE AT RN 3 N, Bl Amplitude (FR1E), phaseangle (AHAZ A1) Fl
forcingfrequencyrange C5Rffil|AZ E D .

TR € B AP B I, IR N 3 A T F IR LR 10-2.
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F 10-2  TENE L 547 AT A AR

IR e GUI &%
FIEET (GeneralOptions)
MainMenu > Solution > LoadStepOpts > Time/Frequenc >
NumberofHarmonicSolution NSUBST
FreqandSubsteps
MainMenu > Solution > LoadStepOpts > Time/Frequenc >
SteppeorRampedLoads KBC
Time > TimeSteporFreqandSubsteps
7)) /)443 (DynamicsOptions)
MainMenu > Solution > LoadStepOpts > Time/Frequenc >
ForcingFrequencyRange HARFRQ
FreqandSubsteps
ALPHAD,BET | MainMenu > Solution > LoadStepOpts > Time/Frequenc >
Damping
AD,DMPRAT Damping
i R A R 15
(OutputControlOptions)
MainMenu > Solution > LoadStepOpts > OutputCtrls >
PrintedOutput OUTPR
SoluPrintout
MainMenu > Solution > LoadStepOpts > OutputCtrls >
DatabaseandResultsFileOutput OUTRES
DB/ResultsFile
MainMenu > Solution > LoadStepOpts > OutputCtrls >
ExtrapolationofResults ERESX

IntegrationPt

peplebusy LN

NumberofHarmonicSolutions]NSUBST]: i =K i+ 5T £ H {38 e B A, fif (720)
W AT T 48 2 ARG N [HARFQR]. 140, #2RAE 30Hz~40Hz JEH N K 10 4

fift, WTHELESIZ 31Hz~40Hz A MM R, T ASTHE LA b o

SteppedorRampedLoads[KBC]: #fif LA Stepped % Ramped /5 20454k, BRI A Ramped,
B s IR A B # 10 iZWnEK . inRAH Ar 2 [KBC,1) W& T Stepped #fif, WILESIZ
O N () I 0 80 1 DR R e R AR

EIPAES RN

ForcingFrequencyRange[HARFRQ]: 7E i1 W73 A1 o 04 201 4 7 s il i il (LA

/ BT TR A ), SR IG5 RE AR R A B0 S A R AR

Damping: W AifE € M ERFIFLJE, @ Alpha (i) FHJ/E[ALPHAD]. Beta (K|

J%) BHJE[BETAD]={HE 5 FH J& b [DMPRAT] 75 A5 3 Ak 9 i 24 EFRK o

THERAR

B GUI: MainMenu > Solution > Solve > CurrentLS.

A A
A

SOLVE
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WA S A B AR L (RIS A B A2 ), B DL FP IR n LB 18] |
FRIGAREE (POST26), W— AT P I3 — A8 far A0 [P Ju [ (Al AN e AF AR S
B SOLUTION.
GUI: <] Solution 32,

PP
2

FINISH

3. EELRMEAE

IR S 23 HT 4 235 RARATAE S5 4 M Jobname.rst SO A, WSS 52 SCTBE, W
¥BEEmRD. A SRR EHOLAN, JE USSR EE A7 .

i H T LA POST26 #1 POSTI & & 45 4. — RIALBRINT /& FH POST26 £ 3l 5
PG oh S R A i R A (BUNE ) I ROHEE, SR )5 T POSTI £EIX L6l F7 5]
AR AL AL PR

POST26 %L B4 RIS X N K 2%, Bl variables (&), MR EHA 12
B, 1 SARRPWAE NI, Hh EEREWT.,

B GUI: Main Menu > Time Hist Postpro > Define Variables.

T4 s NSOL H 7 X EEAKH (35 pifiikg), ESOL F & SURAEHHE (FRociul,
IR 7)), RFORCE HIT & U A HI i #ids o

25| A R AR A AR ) Ok R h 2k, SR )5 Y PLCPLX 48 %€ MR (B/AH 2 A1 05 2Ek
SR/ KEFR T7 A

B GUI: Main Menu > Time Hist Postpro > Graph Variables.

B Main Menu > Time Hist Postpro > Settings > Graph.

PP
T2

PLCPLX

PRAZ AR . R A BR A AAE, ATH EXTREM #r4, #RJ5H PLCPLX fi&5E H
i (L AR A A 5 2K s s/ e 8 7 AR A

B GUI: Main Menu > Time Hist Postpro > List Variables > List Extremes.

B Main Menu > Time Hist Postpro > List Extremeso

B Main Menu > Time Hist Postpro > Settings > List.

i

PRVAR, EXTREM #0 PRCPLX

IS A MR T O A B TR I RREE R, T DA B T — 22 POSTI Ja 4b 2
AR

ff H POSTI W}, f# H SET #v % (GUI: MainMenu > GeneralPostproc >
ReadResults > ...) A FTFE 0B HT S5 5, (RN REIR) I 13 N SEERERE . 45 5 R/
HI S ER AT LR SRSS A1 CEIFAIBCE IR 45, fE POST26 H rl {5 R AY 45 i £
WO FLSRAE R, AR AT HofhE S AR B
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A RGBT

10.2.1 |9 8RR

Wi H B E RGR W) I F R S, TR 2 8 180 R 2 MR
Z HH ARG, SEBR TREH A Z 0] Dt Gt W E i FEBE Y 0 T RE S o (R,
VE NV I B 43 BT S, 6 B 10-1 B 17 [ E B SE R R, 7577 sk A FH 1 1 S 2
fif F=20N, AHJuH 0 3] 50Hz, THE I RS0 o

FOEUE MR . BRPERCR 2.1x1011N/m?, 25/ 7850kg/m”, JHFALL Y 0.3, #akiH
RNTE, RSP RO80x40x4, BAZT LK, RSFA 6200x6, HEN 3.79g, 45
i 10-1 s, HAN mm.

8054054

| | f
! I |

N

1500 1500

3000

K 10-1 P B EEES rpA

10.2.2 EBEMETE

(1)J5 8l Mechanical APDL Product Launcher, # tH Mechanical APDL Product Launcher
W,

(2) 7t Mechanical APDL Product Launcher % H## & Simulation Environment A
ANSYS, License &y ANSYS Multiphysics, 7£ Working Directory H % N\ TAE H X4 FK,
JobName AT H 4% 10-1, iy Run #%4, 21T ANSYS F2/7.

(3) fEFRHPHIESFE Preferences w74, FHHUWIE 10-2 Firzf Preferences for GUI
filtering X} iHHE . LD HTIEALA Structural, 7 OK 44, FERAWTIAHE .

Gz
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I\ Preferences for GUI Filtering =

[KEYW] Preferences for GUI Filtering

Individual discipline(s) to show in the GUI
[ Structural
[~ Thermal
[~ ANSYS Fluid

Electromagnetic:

I~ Magnetic-Nadal
[~ Magrnetic-Edge
I High Frequency
[~ Electric

Note: If no individual disciplines are selected they will all show.

Discipline options
@ h-Method

oK Cancel Help
K 10-2  Preferences for GUI filtering X i HE
sfL Sz s " /\ Element Types. ==
10.2.3 ZEMNEMN
Defined Element Types:
Type 1 BEANS
ype 2 NASS2

(1) 1 GUI S HiE$E Main Menu > Preprocessor >
ElementType > Add/Edit/Delete #7 4, 3 H Element Type X115
HE. Hili Add #%40, %8 Library of Element Types X 15 4E

(2) 7E Library of Element Types Xf iFHEA, 7E £ Mi%E$
Structural Beam, 7E47fl1%13i%+% 3D 2node 188, Hiii OK

$4T . FIFE R MASS B CASIERS A, B OK 39441, 2% add... | wrions.| Delete |
RZXHEHE . AT 5] Element Types XHEHEH, I 51 o] el

ANINFERRET L TT, Wi 10-3 Fos.

(3) i MASS21 #t, FdrZAiEHEF ) Options #% 1 103 ElementTypes 4 1 {E
#l, #H MASS21 element type options XfififE. 7E Rotary
inertia options K3 "~ 4 #7138 AHE H11%&$¢ 2-Dw/orotiner T, o OK $2 41 ¢ FZ AT A,
L7 Close 141 5] Element Types X & HE .

(4) 7£ GUI F [ i+ Main Menu > Preprocessor > Real Constants > Add/Edit/Delete
4, #H Element Type for Real Constants X 1HAE, H.i Add &, #EFE MASS21 .z,
34t Real Constant for MASS21 Xf1fifE, WESHNE 10-4 Frox, H OK %455 1%
XPEHE, Hidr Close %% 7C [ Real Constant XfiHHE .

A\ Real Constant Set Number 3, for MASS21 B
Element Type Reference No. 2
Real Constant Set No.
Real Constant for 2-D Mass without Rotary Inertia (KEYOPT(3)=4)
2-D mass MASS 379
oK ‘ Apply | Cancel | Help

Kl 10-4 Real Constant Set Number 1,for MASS21 X iEHE
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(5) 1£ GUI t1i #i&+ Main Menu > Preprocessor > Material Props > Material Models
4>, 3 H Define Material Model Behavior X} {&4{E .

(6) MR ETT Structural > Linear > Elastic > Isotropic #£I0, #H 41 10-5 A
Linear Isotropic Properties for Material Number 1 XJ1EHE, 7£ EX AL FHIA 2.1ell, 7E
PRXY HIAFHHIA 0.3.

(7) Hi5 Density B30, {EUIE] 10-6 Fr7~f) Density for Material Numberl X} i&HE -
i\ 7850, i OK 4l 5% AIGHEHE. 7E Define Material Model Behavior S i5AE HH 1% $&
Materia 1 > Exit a7 4, JRHNZAFIGHHE .

A\ Linear Isotropic Properties for Material Number 1 == A\ Density for Material Number 1 =

Linear Isotropic Material Properties for Naterial Mumber 1 Density for Material Mumber 1

T1

T1
Temperatures n
Fx [2.1e11 emperatures
PRYY 0.4 DENS 7350
Add TE]TFDEI"EIU.]I‘E‘DEIEYE TEranrature‘ Graph Add Temperature ‘ Delete TETUDEI"ﬂtUIE| Graph

ok | conedl | e | o | e | hee |

10-5 LinearlsotropicPropertiesforMaterialNumber] X{i5HE [#] 10-6 DensityforMaterialNumber1 X {5HE

10.2.4 EiIrfEE!

(1) £ GUI S1i 1 $¢ Main Menu > Preprocessor > Modeling > Create > Keypoints >

In Active CS 7%, 58 H W& 10-7 Fr7n i Create Keypoints in Active Coordinate System X
THHE .

I\ Create Keypoints in Active Coordinate System 52

[K] Create Keypoints in Active Coordinate System

NPT  Keypoint number

XY,Z Location in active CS |D | ‘0 | ‘D ‘
oK | Ry | ] ‘ Help

K] 10-7 Create Keypoints in ActiveCoordinateSystem X 1iiHE

(2) 1E NPT Sy NAER A S 9 S 1, £ X Y. Z 1 S8 S Bk
0,0,0, i Apply #Z4AHIN, FH4ESEm AT —N o080, HRFERMEK 10-3 Frasi g <
A E o SERGE X 3 AN s S 10-8 Fias.

F10-3  KBEAER

KRS X Y z
1 0 0 0
2 15 0 0
3 3 0 0
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(3) 1£ GUI F1f #1i&# Main Menu > Preprocessor > Modeling > Create > Lines >
Lines > Straight Lines 7%, ! Create Straight Lines X[ iHHE, #%&F 1 A2 5. 2 FAl
35T RAIES. Fdi OK #AH R IZAIEHE, A sk e 45 R &l 10-9 Frw.

Kl 10-8  SERRE LI 3 AN HE AT 10-9 ALk fa 45 R

10.2.5 X9 M&

(1) 1£ GUI F1f #1i&#¢ Main Menu > Preprocessor > Meshing > Default Attribs 174,
# HH[TYPE]Element type number Xf 1iFHE, i%£#t Beam3 ¥0, HAWE WK 10-10 Frws,
Bl OK H%4H G FIZAHEAE -

(2) 1%+ Main Menu > Preprocessor > Meshing > SizeCntrls > Manual Size > Lines >
Picked Lines 774, # i} Element Size on Picked Lines A HUCE ., HRARTE ANSYS EIR
W IR 2 2k HEL, Hi Apply %4, 7E No.of element divisions f~H#i A 5, #.i7 OK
FEANIR HiZ 5 U HE . £ % Main Menu > Preprocessor > Meshing > Lines #i74, B Pick All,
XA AT ISR

(3) 1£ GUI F1f #1i&# Main Menu > Preprocessor > Meshing > Default Attribs 74,
3 4 [TYPE]Element type number X1 i&HE, 1645 2MASS21 Hot, H R B 10-11 fiw,
B OK %4, RHHZATEAE

1%# Main Menu > Preprocessor > Meshing > Mesh > Keypoints 774, 3t Mesh
Keypoints 5 HUHE, FH BUbR Lo S8 A 2 FIOCHE ST 3, i OK #%4H, RPNZAHEHE. K
7y W% JE 45 R A 10-12 ffras.

I\ Meshing Attributes 3 I\ Meshing Attributes 23

Default Attributes for Meshing

Default Attributes for Meshing

[TYPE] Element type number - [TYPE] Element type number >
[MAT] Material number 1 v [MAT] Material number 1 -
[REAL] Real constant set number 1 - [REAL] Real constant set number 1 =
[ESYS] Element coordinate sys 0 - [ESYS] Element coordinate sy o =
[SECNUM] Section number None defined v [SECNUM] Section number None defined -
oK | Cancel ‘ Help | oK cancel | Help |
K 10-10 MeshingAttributes X 1HAHE K] 10-11  MeshingAttributes X} 15 HE
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10-12 - K7y WA i R 25 2R

10.2.6 hn#k

(1) 1£ GUI F1f #1i&# Main Menu > Preprocessor > Loads > Define Loads > Apply >
Structural > Displacement > On Keypoints 17 %, it} Apply U,ROT on Keypoints ¥ R H.,
FHERARFEEL 1 G885, $.i5 Apply #%4H . # 1 Apply U,ROT on KPs X i&HE, i+ ALL DOF
I, FL OK $24H 9K PAIZN 1 HE o

(2) 1£ GUI F1f #1i%&# Main Menu > Preprocessor > Solution > Analysis Type > New
Analysis 774, #HWIE 10-13 Froni New Analysis X 1EHE, %% Harmonic. i OK
TN o

7E GUI Ft[i %+ Main Menu > Preprocessor > Solution > Analysis Type > Analysis
Options fi7%>, 3 Harmonic Analysis Xf1f#E, 7£ Solution method %1]3& H1i%#% Full J7i%,
i 10-14 Fros, His OK %40, 984 Full Harmonic Analysis X UEHE, {REFERINIK B,
Fifi OK 241 H:

N\ New Analysis =]
[ANTYPE] Type of analysis
LSt M\ Harmenic Analysis 2
whzal [HROPT] Solution method I -|
Ll amiond
 Transient [HROUT] DOF printout format Real + imaginary -
" Spectrum [LUMPM] Use lumped mass approx? [~ No
¢ Eigen Buckling
" Substructuring/CMS
oK | Cancel ‘ Help ‘ OK | Cancel ‘ Help
K] 10-13 NewAnalysis X EHE & 10-14 HarmonicAnalysis % 15HE

(3) 7£ GUI Ftf H 1% $¢ Main Menu > Solution > Define Loads > Apply > Structural >
Force/Moment > On Nodes 74>, #itH Apply F/M on Nodes £ ..

R Fik$E 7 (G um mEkAL), ®dd OK #%41, 3 Apply F/M on Nodes X1
HE, 7E Direction of force/mom FHi%|FRHi%EFF FY T, 7E Real part of force/mom Fij A\
RN 20, 7E Imag part of force/mom ¥ AFEH I 0, 41 10-15 Az, Hiidi OK %
R

(4) 7£ GUI Ftf # 1% $E Main Menu > Solution > LoadStep Opts > Time/Frequency >
Freqand Substeps 4, i Harmonic Frequency and Substep Options XJiHHE, BE
Harmonic Freqrange JG[H 4y 0 2| 50Hz, #ifai ¥ P41 Number of Substeps X 50, #ifaf
1E#E Ramped, #11& 10-16 Frs, By OK #%4HIB H .
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I\ Apply F/M on Nodes 73 I\ Harmonic Frequency and Substep Options. £2
[F] Apply Force/Moment on Nodes Harmanic Frequency and Substep Options

Lab  Direction of force/mom e - [HARFRQ] Harmonic freq range D
Apply as Comatant value - [NSUBST] Number of substeps

If Constant value then: [KBC]  Stepped or ramped b.c.

VALUE Real part of force/mom ' Ramped

VALUE2 Imag part of force/mom D " Stepped

OK | Apply | Cancel | Help | oK | Cance\| Help |

K] 10-15  ApplyF/MonNodes X iEHE K 10-16 HarmonicFrequencyandSubstepOptions X7 1H{E

10.2.7 Kf&

(1) £ GUI #iHi%&$: Main Menu > Solution > Solve > Current LS 74, 3
STATUS Command % 1, & H s 730 H KRS B g T, [R5 s A
Solve Current Load Step XJ1&HAE, 1 8] F /7 A& 5 FF 4G 3E 4T SR i

(2) i Solve Current Load Step XJiHHEH 1) OK %%, JFaa-RfE, Ui

Solutionisdone $27~ T, RAFETEK
10.2.8 FALIE

(1)7E GUI #tif v i% #% MainMenu > TimeHistPostpro i 4>, 3 ! Time History Variables
SPEHE, W1 10-17 s, S, #0 Add Time-History Variable XJ & HE .

A\ Time History Variables - chapter10-1.rst ==
file Help

H x| 1 Bl e = Wl eene RS Real B
Variable List ®|
Name [Element  [Node |Result Item [3ini mum [ =]
TINE Time 26. 0131
w2z 2 V-Component of displacement -0, 0177323

Uv_3

.
Calculator @|

( ) \ -l |
NIN CONT e'x
Max | atib | N | 7 | 8

| El ‘ / ‘ CLEAR ‘
RCL
STO | | LOG | 4 | 5 | 6 ‘ * ‘ - ‘
INS NEN SQRT
ABS | ATAN | %2 | 1 | 2 | 3 ‘ - ‘ E
INT1  IMAG I'I!
INY | DERIV | REAL | 0 | ‘ + ‘ g

10-17 Time History Variables X} 1 HE

(2) M\HIEFE Nodal solution > DOF Solution > Y Component of displacement, ## %
HOSHEAE, wSinAs & UY 2, i OK #%4H, 3 H Node for Date FAHUME, 45 BB ALY b5
2 (e RBRAL), L OK 42H1IR H .
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(3) HE Fdk#RfE, H A 7Y JilME XA UY_3. f£ Time History Variables X
TEHE A B 9|36 % 35 UY 2 I UY 3, ®if Graph Data #41, ANSYS &5% 0
W RN BB AR 2%, & 10-18 .

(4) #%H¥ Utility Menu > File > Exit iy%, #H! Exit from ANSYS XJiF4E,

VALU

-o8

K 10-18

-24 -4

-l& W32 -48

FREQ

T P 7 A A A BT 2

Everything HLiE#%40, Hof OK %4, <M ANSYS F2/%.

10.2.9

AN
AP == JIL

-64

1% HF Save

/CLEAR

JUNITS,SI

/PREP7

ET,1 , BEAM188
ET2 , MASS21 , .4
R,1,3.79

R,2 , 8.96e-4,22.01¢-8,0.04
MPEX,1,210E9
MP,NUXY,1,0.3
MP,DENS, 1,7850
K,1,0,0,0
K,2,1.5,0,0

K.3,3,0,0

L,12

L.23

LATT,1,2,1,,,,
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LESIZE,ALL,,.5,1,,,
LMESH,ALL
TYPE,2

REAL,1

E2

E7

/SOLU

DK,1,ALL
ANTYPE,HARMONIC
HROPT,FULL
F,7,FY,20
HARFRQ,0,50
NSUBST,50

KBC,0

SOLVE

FINISH

/POST26
NSOL,2,2U,Y,UY_2
NSOL,3,7,U,Y,UY 3
PLVAR,2,3

FINISH

BENE

ARFEAD TV LA AT o W RS BT 7R B SRS A B AT — P AL,
F P L2 ing 2] AR IX — 43 B =

VTR S 73 AT A FH T 0 e 1t S5 M E 7R SZ BE RS TR 4% IR 5% (AT AR AR A0 I a7 B 1Y)
RS e B2 PR — 4R o S0 AT I B B2 THE A AE TUR IR T ) o] 7 45 31— g 37 (Gl
WAhiFE) XA AL, MIXLefhsk ErrRE] CUEE” R, FEE— DA R EEE
X LR 77 o

T 43 B AT AR A Full 572 (5845)« Reduced J577%. ModeSuperposition /775 (1
BB 53 M7
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o

P = 2l /N4
BRSO TIFE S h

Wk 2550 7157 0 B Fe T T 23 W G5 A 7 S AT 3 A 1) 38 A 38 31 g i 2 ) — Ff 7 3%
PP RTRAE ] ANSYS IR 2580 70 A BOR T A M PR RG34
S T RIBERS R RAG R RLRE . AR L N2 K g e AT AT ) R AR DGR A A3 AH %
WA e A LA ., W SRS DRI BE e AE AN 2, sn] LA 122 40 M AR
AN S35 e

F S BR:

B [ fi# ANSYS #3501 At
B RS R TE

N

BXIMA

WA J15 50 M CINRRISTA] A2 7041 A T 7 52 A 2 o 1) 7 A 38 A 5 440 1)
BN 1N L — M, T L TR E S A AE AT o oA 8 A A T 1 B A 1) i 2
HAEFH NBER RIS AR ) Je T e A RIS [R] R AH G M S 45158 14 77 ATRELJé
TERI LA R 2, WS I e E A B 2L, R a] & 15 i R B S 4

B Hi AR

BB I M LeE D2 e i S Ak, RN 4% TAER [RITHE, %o Mrid s 2 5
ZTENLBIEAEE Z N Ty, AT DA ) T AR DU 4 R & B

WM LS AR 2, T DOdak AT E 75 0 i i 1 AR AR Ze MR o] 52 v 25
R e 52, A I LE SN ) 2 0 i AN b AR AR Stk

TS M v SR A R B A ZE AR A, BRI A AR A A I 5 ) T e
Mo [l AR R0 S IR A AR 4 i ) 2D KA

BEAS B J152 50 BTt a] LR H Full. Reduced 8¢ ModeSuperposition /772

m PR
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EXED
BRSHNF

{0571 Full J7EEHEATIRAS S AT R LB BN b BRI, DA
G,

1. B

FEZD TR 48 E S AT Re L, 28 )5 HY PREPT JRGE SCHLTRAL | BT S H H
MORVRFIE S LR, f e A2 o

R EMEAT AT RN, WERAARLNE T, WL Z M oAb

AR E M IR EX (BEAEAMINIEE) % DENS (BRI ED .
MORURFIERTONZRIE . 25 1 R PEERA ) e, DLBAE E RO BONTRLBEAR SR, 2 AR AL
FHRFIE -

2. gk

EZB A TR, k. e b®m, I iaERITRE.
HEN ANSYS Rff#s.
GUI: Main Menu > Solution.

P
il &

/SOLU

SE X MR e T, FH T8 25 30) 27 82 53 i R ade T L3R 11-16

New Analysis]ANTYPE]: &5 04T, Ot /12= v /158 Full 77 5B 5 1%
AT E A S AR [B] PO A2 e HF Restart, FHT)E 80— ORI AT IEZPE 0 #7

Analysis Type[ANTYPE]: &4%5; #7251}y Transient Dynamics (2530 /1507

Solution Method[HROPT]: £+ Full. Reduced 5% Mode Superposition K i 5122 o

Large DeformationEffectsINLGEOM]: % J&J& T J U IEL M AR T (s i gn
W) BURMAE (s A D 1, FT9F (OND d&5. BRIAA/NRTEFI/NNAR .

Mass Matrix Formulation[LUMPM]: 221 AE K 2 B8 A H R BRI 258 BRI A7
3 ORI I o AENS A5 A, 25 Ve B 25 ) 1) 1) R, SR FH 8 v Jo B PR U DA 22 7 A A e
SR, IEHRAER AR, FENAED.

Equation Solver[EQSLV]: AR fi##s A Frontal (¥Kil). Sparse Direct (SPARSE).
Jacobi Conjugate Gradient (JCG). JCG out-of-memory. Incomplete Cholesky Conjugate
Gradient (ICCG). Preconditioned Conjugate Gradient (PCG) Al Iterative ( Hzlik#E, X
F T HRZME 55 100 A /Full IR 3N /1 I BAa A /B As #1 52 ote, SEBCRAD .
PR, EUCRH PCG KIf#: .

Stress Stiffening Effect[SSTIF]: N /JWIALJE T JLTAEZ A%, £/ NETE 73 Hh A BE 45 1)
N RGN (BRI SR WIEE, RS2V ) R BB T, B AR R T
3B vhon SR R A ke TS B WS i By ON (BRILH OFF).

Newton-Raphson Option[NRORT]: 45 & 7 3K fift HA [8] 17) Z& 0 B4 Er AR BE o A AEAF
TEAELRMERT R, mliE i +E Program-chosen (ERiL). Full. Modified /% Initial Stiffness.

FERER BN, 4%5E X, BR300 A8 3 B0l o i TR] s A B far, B4R e XA
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FRUARAAT 5 R AT XS I ) 4 5% 2 T 2 Xl 70 PR B G O BT 20 o AE AT/ 18] it 2k E B
AN — AP, W 11-1 frr.

T 111 B TR FEMN S HER

T Lils GUI #1%
NewAnalysis ANTYPE MainMenu > Solution > AnalysisType > NewAnalysis
AnalysisType:TransientDynamics ANTYPE MainMenu > Solution > AnalysisType > NewAnalysis > TransientDynamics
SolutionMethod HROPT MainMenu > Solution > AnalysisType > AnalysisOptions
LargeDeformationEffects NLGEOM MainMenu > Solution > AnalysisType > AnalysisOptions
MassMatrixFormulation LUMPM MainMenu > Solution > AnalysisType > AnalysisOptions
EquationSolver EQSLV MainMenu > Solution > AnalysisType > AnalysisOptions
StressStiffeningEffect SSTIF MainMenu > Solution > AnalysisType > AnalysisOptions
Newton-RaphsonOption NROPT MainMenu > Solution > AnalysisType > AnalysisOptions
o

Stepped (KBC 1)

@ . %Stsppad WBC 1)

fief [ A
(a) (b)

B TI-1 /i [5G 2 2R ) S

55 1 AN IRGTP I ARG 26, AR5 48 Ja 4R S 380 S B e .
TR, WELRE WA EA A, DA B 2P T, WA 4% Steped
5% Ramped 773Ut 0, LARGR A BB 0K 5. fm i — 38 5 AU
ERASE SN RNk

JRENE A 3T 155 1 DR BRI R (RVERZI BB, BRSSh J15 0 Bk 4%
FEVIEHRIRE U0 MIRIEGIEE VO PIFTIEGR 2. iR BATBCE, U0 M Vo #fEEN 0. 4

AINIEE a0 —fARARE Y 0, AHA] DLIE I 7E — AN /0N RIS 15 150 58 PAY it Jon 453 ) 3k 2 28 A
KR E AT HIFILE IR o

FEFHIR LA /B AR TG L IR B TR .

B GUI: MainMenu > Solution > DefineLoads > Apply > InitialCondit'n > Define.

A A
nn/%:

IC

BRAUER A AL, T DAE SRR (OB, SR B PR CEA (7T
AT R RN . BB B HRmT DU B a7 Bl /R S 21 R s

IR TR

Time[TIME]: 45 5€ % faf 20 45 i []
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SteppedorRampedLoads[KBC]: & & 7£ % fif 2 [KBC]N A Ramped (EZ ETh, BRI
77 8K Stepped (FMER) 5 N EAT

IntegrationTimeStep[SUBST ¢ DELTIML]: FA53 [A25 K2 H 12 3h 77 #2 I (A R 43
[P IASE Al . w] DLUE 4% H a5 2 [DELTIM ] 8 Al 2 FH 720 B INSUBST#E &€ . I [A]25 4K
RIERRIRSE, HAEBE/N, KSR

AutomaticTimeStepping[AUTOTS]: 7EBEZ 73 # H oA (R 2PKpith, FafEFHisit
Ry S HE IN B A A A A . TR 2 A, O R TR E BT RR

B FETTT

TimelntegrationEffects[ TIMINT]: 25 &5 14 A1 BH J& 520w i 05 204 T T (8] R 43 20 3, 75
WIHATE I 5387 BRINAAT I IR B0 LA ) 0 A U6 B A8 3 ) 50 i iRA H, - B
B 1 N AP SRR IR 5GP IR [R] AR 73 R0

TransientIntegrationParameters[ TINTP] (BEZSH 3 Z#0): 5] Newmark I [B]FH 737%
FetE, BRI R A E B I s B T %

Damping: £\ 2 &5t AEE R RO U BEJE BN AE /- #r b m A% 18, fEBEAS3)
J1% MR AT HE 2 Alpha (FifE) BHJE[ALPHAD]. Beta (I ) BHJE[BETAD]AIE & Bl
JE LL[DMPRAT]3E 3 FijE s HIBHJE -

LR L I FEA YA AR AR LR I BV, e o A AR 55 A H .

iy tH P ) 1 TN T

PrintedOutput{OUTPR]:  $i5 i& % H SCAF A0 25 1 45 SR Ak -

DatabaseandResultsFileOutputf OUTRES]: #& il Jobname.rst A4 H AL & 148 -

ExtrapolationofResultslERESX]: & B K F R 45 R 2 61 275 i kb 77 =X, i BRI A4
77 AT B B TC ) i 4

TRAF 24 R A0 B B BB far A2 S

B GUI: MainMenu > Solution > LoadStepOpts > WriteLSFile.

PP
i 2

LSWRITE

Xof AT /N ) 5 B G AR R BB DL BB BR . W RE R AN I A i 3 B A
A Ea e — NI TR AN BT 2, DA S I 25 Ay Bt J 2 4 B T

IRGRN N

B GUI: MainMenu > Solution > Solve > CurrentLS.

PP
T2

SOLVE

B H SOLUTION,
GUI: %] Solution &5,

i

FINISH
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3. EEFELERMELE

WS BN )5 00 BT I 5 R A CR AT B 2544 73 Mt Jobname.rst X, "I LLA] POST26 A
POSTI #FH 45 R

POST26 I BIE5 I / ST NG 7%, B variables (Z&) . SN EAA A4
S5, 1 SRBENENIER, Hh EEREWT.,

GUI: MainMenu > TimeHistPostpro > DefineVariables.

fir % : NSOL HI T SIEAS G (55 /00F8), ESOL HIT & SCIRAEHd (sl
iR 7)), RFORCE HITE RAEM 718, FORCE (&1, Bi& 1M1, BHE
oA 78D & SOLU (NAIBHG, AT ik A BN RIFA A5 )

2t AR AR A i A B H AR B A, S I A A R S B AR H I R P AR B R
B AR 20 FH T3 — 20 1 POSTI Jig A2 I S0 18] A

B GUI: Main Menu > Time Hist Postpro > Graph Variables.

B Main Menu > Time Hist Postpro > List Variables.

B Main Menu > Time Hist Postpro > List Extremes.

22 B A 2R R i

PLVAR
A EAHBIR A 2
EXTREM

fit F POSTI i 5 EEHRAE AR
N SO s NSRS KR
B GUI: Utility > Menu > File > Resume from.

i

RESUME

AT EMSIRE, M SET S MRIa 8 b [ 10 5 B [A) HfE 45 52 Bt 46
B GUI: MainMenu > General > Postproc > ReadResults > ByTime/Freq.

A A
nn/y\:

SET

URARE N ZIBA T G5 ER 1920 A 25 FORE 2 A I Z A PR AR G P 7 A I 18] 0]
GERZ B L AR

BOREEI IR TEARGL, L K AR A (A 2, Bl 1) 1) 7] & IPLVECTL #1455
¥ F %M, {£H PRNSOL. PRESOL ik PRRSOL %.

B DisplayDeformedShape.

B GUI: MainMenu > GeneralPostproc > PlotResults > DeformedShape.

A A
nn/y\:

PLDISP

B Contour Displays.
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B GUI: MainMenu > GeneralPostproc > PlotResults > ContourPlot > NodalSoluorElementSolu.
fir4: PLNSOL 2{ PLESOL, KUND Z¥if £ /2 ¥ R R T TR B I B s 45 R
B List Reaction Forcesand Moments.

B GUI: MainMenu > GeneralPostproc > ListResults > ReactionSolu.

s
iy

PRRSOL

B List Nodal Forces and Moments.

B GUI: MainMenu > GeneralPostproc > ListResults > ElementSolution.

s
iy

PRESOL. F B M

A H 18 U — 2 R T DL g, IXREED AT — AT OSBRI AR
Sy S BRI

B GUI: MainMenu > GeneralPostproc > Nodal > Calcs > TotalForceum.,

LS

FSUM

[l B AR AT DA A 5 T s AR R IR AE, TR TP S R, BRaAEST
FEA AR B AT S A PR A8 s 5 DU BT A 5 R AR D i By S 9

B GUI: MainMenu > GeneralPostproc > NodalCaics > Sum@EachNode.

fir4: NFORCE.

EF AR EEAR W MR, WE BRI, #ia08E. g iamsidiit
Iy

B GUI: MainMenu > GeneralPostproc > OptionsforOutp.

Py
T4

FORCE

B Line Element Results.

B GUI: MainMenu > GeneralPostproc > ElementTable > DefineTable.

Py
i 4

ETABLE

B Vector Plots.
B GUI: MainMenu > GeneralPostproc > PlotResults > VectorPlot > Predefined.

i
PLVECT
B Tabular Listings.
B GUI: MainMenu > GeneralPostproc > ListResults > NodalSolution.
B MainMenu > GeneralPostproc > ListResults > ElementSolution.
B MainMenu > GeneralPostcroc > ListResults > ReactionSolution.
B MainMenu > GeneralPostproc > ListResults > SortedListing > SortNodes.
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fir4: PRNSOU 75 fi45 ). PRESOL (Fyg-Hiusi). PRRSOI (S fFH 7 8dE
%) J¢ NSORT F1 ESORT O %diHEFF ).

S B ER BRI

11.2.1 [81ER#EiA

RHL AL SS PR TR AT Z R, HARE T S B A L 3R R s Im] 45 (A
M MRARAIETISE) 4. MRS BRI M R B 18, IR S5 fE — e RE BT
DUHEERREBN, M R R LR AT IO, S5 BERE 11-2 FroR.

HEER LA 1N, UL 1.0s/m KR ENN, TSR b2 B R a5 i
(ORE Y ITPAL IV

_%

2000

2000

B 112 F e g

SER LA 11-2 s, BRKON 3m, REH: A B 2 [ o i B B B
2m. GRIIAEHE N T BAMEREE Y 2.1x1011N/m?, YRS EE N 0.3, 255y 7850kg/m’,
BRI R ST 0.4m*0.25m, AR A A 0.004m’,

1122 EEINETS

(1)J5 5l Mechanical APDL Product Launcher, # tH Mechanical APDL Product Launcher
W,

(2) 7t Mechanical APDL Product Launcher % H ¥ & Simulation Environment A
ANSYS, License & ANSYS Multiphysics, 7E Working Directory *#ii N T.AE H X & FK,
JobName S AT H 45 11-1, # Run %41, 1817 ANSYS f2/7.

(3) fEF KB FE Preferences @4, #HUE 11-3 Frsi Preferences for
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Bz hZESH
GUIfiltering X 1HHE . JEFEHT2RALN Structural, i OK #% 4, FERMO IR IR E .

I\ Preferences for GUI Filtering 3

[KEYW] Preferences for GUI Filtering
Individual discipline(s) to show in the GUI

W Structural
I~ Thermal
™ ANSYS Fluid

Electromagnetic:
[~ Magnetic-Nodal

[~ Magnetic-Edge

I~ High Frequency

[~ Electric
Note: If no individual disciplines are selected they will all show.
Discipline options
# h-Method
OK Cancel Help

Kl 11-3  PreferencesforGUIfiltering X iFHE

11.23 REMHEM

(1) 7£ GUI Ftf H 1% $¢ Main Menu > Preprocessor > Element Type > Add/Edit/Delete
4, #i Element Type X 1EAE.

()5 Add 441, 5 H wEl 11-4 FT7s 1 Library of Element Types X 1% . 7E Library
of Element Types X[ i&HHEH, 7EZEMIEFF Structural Beam, 747313 %+ 3D 2node 188,
Fif OK %4

[F] 3, L Link10 BLooRER, By OK $24H % FAZ X UG HE o HhF [ 2] ElementTypes
XA A B AT BV 0 58 B BT

I\ Library of Element Types 22

Library of Element Types 3D finite strain

3 node 189

| Znode 188

Element type reference number

oK Apply Cancel Help

[e=]

K| 11-4 Library of Element Types X il AE

(3) 7£ GUI Ft[iH % Main Menu > Preprocessor > Real Constants > Add/Edit/Delete
4, #A Element Type for Real Constants XJ 1iFAE, .7 Add £, &+ Link10 #.5c,
# 1 Real Constant Set Numberl,for Link10 B0 EHE, & R AR A 0.004m>,
7 OK FHI R A THAE .

%% Main Menu > Preprocessor > Sections > Beam > Common Sections 774, #H!
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Beam Tool XJ1fHE, 7f Sub-Type #= £ 77 81, JHAE By H A= 4 5l AN 241 0.4,

0.25, Fir OK %415 FHIZ A IEAE .

(4)7E GUI Ft i # 1% & Main Menu > Preprocessor > Material Props > Material Models
4, # i Define Material Model Behavior XJi&HHE, KX JEIF Structural > Linear >
Elastic > Isotropic i1, 3 U1Kl 11-5 Fi7~ ) Linear Isotropic Properties for Material

Numberl SfiFHE .

E EX BN 2.1el1, {E PRXY AL FHHAN 0.3, Hii Density i£T,
K 11-6 Frz ) Density for Material Number1 X iEHE -5\ 7800, H.if OK %4 5 X iE
HE . 7F Define Material Model Behavior X} 1 HE - i% % Material > Exit a7 2>, RHIZAT G HE

e

A\ Linear Isctropic Properties for Material Number 1

TL

oK | Cancel ‘ Help

==

Linear Isotropic Material Properties for Naterial MNumber 1

Temperatures

EX 2. 11ell

PRXY 0.4

Add Temperature|Delete Temperature| Graph

A Density for Material Number 1

Density for Material Humber 1

T1

Temperatures

DENS 7300

Add Terrperature|Delete Temperature‘

0K ‘ Cancel ‘

Graph

Help

==

11-5 Linear Isotropic Properties for

Material Number1 Xt 4GHE

11.2.4 EILtER

11-6  Density for Material
Numberl X} i5HE

(1) £ GUI S1i Hi%$¢ Main Menu > Preprocessor > Modeling > Create > Keypoints >
In Active CS 7%, S H a0 11-7 Fizr ) Create Keypoints in Active Coordinate System Xif

TEHE

NPT  Keypoint number

XY,Z Location in active CS

I\ Create Keypoints in Active Coordinate System

[K] Create Keypoints in Active Coordinate System

oK | Apply |

]
[ Il B |

Cancel | Help |

K] 11-7 Create Keypoints in Active Coordinate System X i&E

(2FE NPT Hy NME Py N S8 S 9w S 1, 7E XY Z P 1 5 50 SR AR AR {E H-1,0,0,
Bt Apply fAILEIIN, FRESHEN T — A0 A, EE SR 11-1 BT 8 51

E X o SERUE I 3 AR S WA 11-8 Fror .
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F 111 XBLHR
KAk X Y z
1 1 0 0
2 1 0 0
3 0 0 1

(3) 1E GUI F1iHi%&+# Main Menu > Preprocessor > Modeling > Create > Lines >
Lines > Straight Line #74>, %l Create Straight Line XJifHE, MKKIESE 1. 2, 2. 3 5%
PR, B OK $&4 C IZ TEAE o

3

B 11-8  SERE LI 3 AN HE

11.2.5 XI5 M1g

(1) 7£ GUI #ti# % $¢ MainMenu > Preprocessor > Meshing > Meshing Attributes >
ALL Lines 7%, 5 Lines Attributes X 154E, 16+ Link10 #.75, Hdy OK #%4H K 1%
X TEAE o

164 Main Menu > Preprocessor > Meshing > SizeCntrls > Manual Size > Lines > Picked
Lines 74, 31} Element Size on Picked Lines fAHE 5., F RARTE ANSYS o H
PR, i Apply #%4ll, 7E No.of element divisions £~H# A 1, Hof OK #4118 %
X TEAE o

(2) %% Main Menu > Preprocessor > Meshing > Lines 74, H BRArralikHFR, #
ot OK 4% 4], X3 & H It

[ 5L B A & 73 JE M Beam10 2T, K48 10 4, Wil 11-9 FrosAdlor
W% 5 A BR oA . e J5i% % Utility > Plotetrls > Numbering...#74, WE BRI AT .
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ELEMENTS

I X o4 s 3 7 9 10 11 12 1

K119 Rl oy W% 5 AT BR TR

11.2.6 FEnETT

(1) 1£ GUI F1f #1i%&# Main Menu > Preprocessor > Loads > Define Loads > Apply >
Structural > Displacement > On Keypoints 17 %, # i Apply U,ROT on Keypoints ¥ HUE .,
FBRBRIEEL 1 SR8 AL, Hili Apply 124,

#H Apply U,ROT on KPs XFi%#E, EHL ALL DOF %3, FIFE$E 3 56854
W UX. UY. UZ, Hidi OK $%415K HIZ A IEAE .

(2) 7£ GUI Ft % $E Main Menu > Preprocessor > Solution > Analysis Type > New
Analysis 74, #H 40K 11-10 Frsf) New Analysis X 1EAE, IR PR /-4 Trasient, H
7 OK #%%H, 5t TrasientAnalysis X i5HE, 7£ Solution method ¥~ H &+ Full 777, Wik
11-11 iz, i OK #24Hik.

I\ New Analysis 3
[ANTYPE] Type of analysis

¢ iStatic

" Modal

" Harmonic

& Transient

" Spectrum

" Eigen Buckling

(" Substructuring/CMS

oK | Cancel | Help

11-10 New Analysis X} {5 HE

(3) 1£ GUI F1i #13%&4# Main Menu > Solution > Analysis Type > Sol’nControl 74>,
A Solution Controls X iHHE, 7F Basic #EI£ 5 B i B 45 WA RN 1.0, #faf T25
oM 10, HAETCRHBRIANEE, WE 11-12 Fiw, #d OK $%4H 58 FHZ X EAE .
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M\ Transient Analysis B
[TRNOPT] Solution method
 Full |

" Mode Superpos'n

[LUMPM] Use lumped mass approx? ™ No

OK ‘ Cancel | Help

B 11-11  Trasient Analysis XJ i HE

A\ Sclution Controls ==l
Basic ] Transient |Sol'n Options| Nonlinear | Advanced HL |
Analysis Options Write Items to Results File
[Small Displacement Tramsient = ® All solution items
I" Calculate prestress effects  Basic quantities

" User selected

Time Control

Time at end of loadstep[l
Automatic time stepping|Prog Chosen |

& Mumber of substeps Frequency:
 Time increment Write last substep only 7|
Number of substeps 10 where N = [1

Max no. of substeps 0
Nin no. of substeps 0

11-12  Sol’n Control X} HE

(4) 7£ GUI Ftii % $¢ Main Menu > Preprocessor > Loads > Define Loads > Apply >
Structural > Force/moment > On Nodes #4, £ i 3 B1'Y J7 A N-1000N {77, 4o
11-13 fizR.

7E GUI Ft[ Hi%& ¥ Main Menu > Solution > Load StepOps > Write LS File 74, ¥ b
A A B AT 1 BN S

HE FIRERE, RERE 1.0s BB BRIRE ST A 4~12 b, JhnEer i F 2% E
— 5 At B it 0 %) 2847 AR

I\ Apply F/M on Nodes B4
[F] Apply Force/Mament on Nodes

lab  Direction of force/mom -
Apply as Constant value -

If Constant value then:

VALUE Force/moment value -1000]

oK ‘ Apply ‘ Cancel | Help |

Kl 11-13  Apply Force/moment On Nodes ¥} 1 HE
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11.2.7 K##R

(1)7E GUI i Hi%# Main Menu > Solution > Solve > From LS File fi74, 3 H Solve
Load Step Files Xf iFHE.

(2) RHEIHEA N 1, FEREAH AL BN 10, WK 11-14 Fron, i OK %4,
KHNZATENE, JFaGTHREBES . KRIBL A S5 Note XEHE, #275 Solution is done
B, SRAETERL H.i7 Close $2H I AIXTEHE o

I\ Solve Load Step Files £2
[LSSOLVE] Sclve by Reading Data from Load Step (LS) Files

LSMIN Starting LS file number
LSMAX Ending LS file number
LSINC File number increment

oK Cancel Help

K] 11-14  Solve Load Step Files X i HE

11.28 RAIE

(1) 7£ GUI #ti % Main Menu > General Postproc > Read > By Load Step 774,
# 1 Read Results by Load Step Number X{1FHE, 7 Load step number £~H% AN 5, H.i
OK #Z4H, BHIZXTURHE, R ANEM P 5 54 R .

7£ GUI i H1i% $ Main Menu > General Postproc > Plotresults > Contour Plot > Nodal
Solution 174>, 41l 11-15 Fr7x Contour Nodal Solution Data X & HE

%% DOF Solution #1)3 #1 ] Displacement Vector Sum, .7 OK #%4, HIAI{E T4
XHFERMEZ A, W 11-16 s,

A\ Contour Nodal Solution Data ==

Item to be contoured

Favorites
o€ Nodal Solution
oF IOF Solution
@ X-Conpanent of displacement
@ T-Conponent of displacement
isplacement

suny

@ X-Component of rotation
@ Y-Component of rotation
@ Z-Component of rotation
@ Rotation vector sum

Stress

[ Total Nechanical Strain

B3 Elastic Strain El
(& |
Undisplaced shape key

Undisplaced shape key [Deformed shape only |
Scale Factor [uto Calculated l[55434. 9412253
Additional Options @|

L I - |

K 11-15 Contour Nodal Solution Data X} 15 HE
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T
—_— 3 6 7 B 5 18 u ﬂ\n:

—
«41E6E-08 BIIE-0E «125E-05 « 166E-05
LBZ4E-0E _104E-0% L 14EE-05 L1BTE-05

K11-16 =K

(2) i&F Utility Menu > File > Exit f74>, 3 Exit from ANSYS XFi1HAE, #HHF
SaveEverything, H.ii OK #%4ll, <[ ANSYS F£/¥.

KNG

e S35 b CISRRIN TR) DR 734 ) 8 1 5 7R S AT S OBl N 1) 2 AL Ay 54
Iz A3 2 Wi SE K — R, T EL o B i g S A CE AT I 2 A AR 3 1 8T R B
AR RE R IIREAS  RAS EA J AT BAr RS [R] FRAR 5GP A A48T 128 7 A PEL
JEAERILLAR 25, an S /AR e LA L, BIRT s 0 22 e AR s 0 #r
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Fg12E

__‘.—"J:*r_i‘:;-};&;_‘_ S
b0 N\ 4%
W 4y

IR — MRS M 45 R A5 — A T RA R RE IR AR R oR T SRS RY F) 5 A% S g £
IR WM B BRSB 1 220, B T S5 xt BE AL e sl E I 1] A2 A 4
i HOEL N, AR . KB TR R . KET R SRS AE B 5l i 21 150

FETREBEE Y, AW R TR R G0 B b BT 08 F S B SR Rqe,  RIIRSD AL
P BN B e KB AR TR, v SR R (B I 38 2 RGEHI e, i
THELAE R T2 Ao SRR AR5 0l AR 26> 2 B 5 2 ol 0 B A i 17 1

F S BR:

B [ ANSYS i Hr i L,
B EEESTRTE.

ANSYS 4R

TS AR I 5C AR LL, Sl 1 I I] - D RE AT R 3 B AR 22 R IR 2R o MR
BEARTR RGNS — AN 1] D AR A R BRI L, — e SRR 5% 2R it 2k

TR MR — MRS 70 BT 48 RAN O 5 B R ) T SRS W S R e T ik,
JFH W 72 65 AL 0T AL A A I T AR AL AT RT3 Wi

VG T AT 70 I T - 3 R 23 B AR ) V% 0 BT o ST 1] - A 1 20 B 3 8 T I 25 3
oMt WG AT AT LA SR B R - DO AR A, R T A AL AL A N ()
A (R KL BFEROR . WUUREILE YD KEF R EIHLIRENSE) 13 )
VAT phAS

WM N AR Bt GRS, HLECE T CRAL/SS), 98 K
BT TRBLRIE, A AT 7 B2 i 2 At AN R DU 8y ) S R BAA A, S ST SRR 255

DI HE (PowerSpectrumDensity ): e 45 #4) 75 FEATL 3/ A5 B A IURN T i 2 1) 4 v 45
R, Rk UFRIEEEE- AR KR IEZ, Hrh PSD 7] LL2f#% PSD. M PSD.
MEE PSD. /7 PSD 5. #% b, PSD-#i#e R Mh4k Rt &y 2, R
LA A4 i 22 E) - 7 18
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ST

ANSYS 158538150 R LLE 3 MR,

B R EES 4T (SPRSORMPRS)

ANSY'S i 37 3% 43 Sy B 5 0 15 R 22 i R, BT PR AR — A 4R (NRBR T
—NED X RMRIEE 5 FIRERIR R 2 S E L KR

B 3kt (DDAMD

1T =& — P T A AR S PUB PE R

B BENIRSN T (PSD)

BEALR N 7 7 32 B T 45 0 6 B BE AL SR A e VR T o B2

L R 4> M R8N, BEALIR ) AT AT DU B S s s . TR B S BE LR B 2 AT
W, BRTELEMIM— NS4 L3Re—A PSD; 1EZ SBEHLIRSI /BT, TR 7E AR L 1)
ANF RAR B AR AN PSD.

1. BRNRiE SR ER SR,

O A
@ RGN
@ KIFIE
@ ¥R
® G
® Wgidh
(1) AAY g ST
RAVFLNEAT N, ARMTHAEZRME R I E NG AR B, B EZRIEAT N ERL:
— g e SRR EX FI% E DENS.
(2) THERRA R
SER B[ A AR NS YR B 7 A B e Z B, AR AT 0 AT SR AR T 7R 2 St
AR .
m 58 H] subspace, Reduced 7%H1 blacklanczos ¥2:;
B RSN AL DARAEAE B BR 1) 991 3 0 [ P 485 ) P 2L ) i 7 5
B SR GUI SHERAE, RS EXNEHEFTIT T Expandmodeshapes 1T,
BAERS TP AT R IRAE, S R AL ok ik e idkir (B
BY R AEBS R A R S, AT e 7 A USSRy )
A AEIAE S I BHJE 25 ZRAE AR A 43 B HH e S
o T RE 1 06 25U Tt T Vi 5 B S N ) EH RE LR
X J1E 10, IR 73 AT I ik s
B CRAESEAUR H solution AbEEAE.
(3) it A
O WE Wik
T8 AT RALA single-ptresp CERL fi M B 1) ;
no.ofmodelsforsolu (FEZSH" FEH);

207



ANSYS 16.0

BRITATMANZIEE (F 2 b

Calculate elemstresses (U1K T HHRITN /), FTIHZIETD

@ WE B IL I

Typeofresponsespectrum i 5 i ] & & ;. Seismicdisplac fi % (Units:length) .
Seismicvelocity i# & (length/time). Seismicaccel JI1i# & (length/time*2). Force spectrum /J
(force amplitude multipliers). PSD(acceleration®2/(cycles/time))55; b T J1ig 2 b, HARH
HAT LA R R, BRI TR E A T AR L R AR A b

JIvEAEF FEA LR 2, nTUUH F 85 FK a2 50N, 775 FX. FY 1 FZ
Fox. PSD JtiNAEAEREA T & b (PSD ##h(in/sec2)2/Hz, & NM#EE PSD, ANSYS A
HeF77E SPRS 8 ] PSD 0 #1), (4 sytyp).

Excitationdirection W BRI HE 77 7], JHit 3 MBFR D EFIE (58 sedx,y,z).

@ & SLHUE - Aok R ZL (freq F1 sv)

@ wEME

® FriHKAE.

(4) ¥ s

B UGS RS RS AT R,

B FREEA ARG I

B RN TR

(5) BIFHE

E IR HT S E N ANSYS Kfg# .

@O FRESHTIETA Spectrum

@ LSRG IFITIE

B Mode Combination Method;
CQC V%
GRP %
DSUM ¥2;
SRSS :
NRLSUM 2.

Type of output ¥& &t &5 R (i disp (i Ny, BArss), HEE velo Gl
B RIS AR NS acel (I, N JTMIER . i EEE).

&I 3K f# Solve-CurrentLS.

(6) MEELs

B R S5 4B (R 25 A BL POSTI i 2 T S NG I3 Jobname. MCOM
W, XA SRS G I T R R M T AU IR KBS N, 2T B A
(Y AT 97

S N A SR (BURESE . SR DL RS R R R B 4 R —
SR TY (B RN TR S S ) AR (B R AR TS | B B AR T )
S RAER 7 (B S A D33 B S AR s D .

m G NEAEL RS POSTI;
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B %A jobname. MCOM {5

m EoRgER.

R, f#H PLNSOL i AT S N /7. NARREAT AT 55 P10 AL B, S EURIF
PR AN 58 B B B LA AN S B o AT I SP3BT Bk

TG IX B /L, FEHAT PLNSOL @2 Hi, 46 SELECTING &+ T B B A [
PR MR SRR R S ok ok, For AT PLNSOL #2347 75 s P51 b 2

2. FEHLIREN AT

D E 2 g (PSD) &4t LR SR 7 & L B STk, AT RENURSh 4T
GRS, e S R S EUE R Re TR Ok R R, HAUE M REZ B — MRS A

FEADRUT

O A

@ TS

@ bR

@ ¥R

® GRS

® MR

H@®, @, @5 5 g %57 AH [F] o

(1) R ST

RAVFRMEAT N, ARATIEL MR I N2t b 2], RIAEZRPEAT AER, B,
ot EAERAD R TS, TR W B B AR RS R T L B 5 AN B e

— g EE AR EX 1 DENS

(2) THERRAE

SER B[ A AR 2R B SR B 3 7 A B e Z0 R A, AR EAT 3 20 A SRR D 7 e Tt
CRIR N

B FEM subspace, Reduced 7AF1 blacklanczos 123

B SRR N A DR AN LR IO R 1) 4 22 90 [ P4 &85 40 B LA ) e 97 5

B USSR GUI AR, RSB EXNEHEST T T Expandmodeshapes 12610,
BAERS TR AT IR, S R ok e dkir (B
AY BRI FErh Set, WA RS 4 DU Sy )
A AEIAE S IR BHJE 25 ZRAE A A 43 B HH e S
X 1 7 B 06 25U it U 1 P BN N B BE 2R
YT IR 10, IR 73 AT i ik s
B RS HGR H solution AbFH AR .
(3) &M R g
HEN ANSYS Kffds, W E K400 Spectrum.
© W E ik
B RE TN P.S.D TR AT
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B no.of models for solu(fEZ5H FE%0);

B Calculat eelem stresses (U1K T Z i H BTN /), FTIFZIETD .

@ BB B %0

Type of responses pectrum M i {27 Hig & Acceleration (Acceleration ~2/Hz),
Accal (g "2/Hz),i# & Velocity (velocity ~2/Hz),fi.# Displacement (displacement ~2/Hz) ,
77 Force spectrum (force ~2/Hz)A1JE /] Pressure Spectrum (pressure *2/Hz) D) 2 1 % F 4% 5
Forces pectrum F1 Pressure Spectrum W BEAE ™7 Uil , H b SERS /M wlin#k (w
4> PSDUNIT, TBLNO, TYPE GVALUE Value of acceleration duce to gravity arbitrayunits for
ACCGPS Dtable.Defaultis 386.4 in /s"2).

@ & LS I - Aok R HHZL (freq F1 sv)

@ it 0 T Z 8 % VU

Main Menu > Solusion > Define Loads > Apply > Spectrum > Base PSD Excit/Node PSD Excit

AN FRAR OCHE : FEAEUR R BR UM AE 8 U AR R b 9 SRl BR AR
A3 I BTN %) 70 B AV R BT R

® 5 PSD 25K T

Table no.of PSD table $i 7€ T 1T ) PSD 4% 5 Baseor Node Excitation.

W PSD WUih i 2 AL R S A UEh L 2 Y AU fr 4 (PFACT, TBLNO, Excit,
Parcor).

® B

B {7 LoadStep3;

B f# LoadStepd;

B f# LoadSteps.

@ FrisKfg

(4 YRS

B HERAHEE RS HETY R,

B FREEA ARG I

B OEEN I

(5) BIFHE

GRS EH#EN ANSYS SKfgas, BENIRSN 71 B0-& TSR 5 B i B
T AT AN R 2 ALAE T BEALIR S 708 B 90715 R PSD — M, 7873 S0 1l AE H 75 2448 e
G IS

(6) MHLEER

BENLIRS) 70 b 45 55 N &5 BT jobname.rst H, AUIERISIRAY . SRS ihis /1A
RERBfA . A FEMREFIIE FEA#, W POST1 M1 POST26 ML4¢45 R .

@© @A G S POSTI

A jobname. MCOM ({4, Hn&E R,

@ POST26

LRy ESEIh
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STOR, PSD;

TE XG5

THE R PSD F A7 N &
ENGLLINAHEE T,

fird PLVAR [H H #h 42

AR T E AR R R EE LR

=R AEHIEINRIHT

12.21

o] B e A

=MFEANEM=MIE, PEMLRIAKN 1.414m, FHEIKON 2m, FEHTEN
Im. =M FE AR R IR E I 12-1 (7 EBAFR IR 12-1) FivR, BAA m.
R B LR -

PEREE Y 2.1x10"'N/m?
N 7850kg/m’
RN 0.3

KA R SF A 800%400%16
T EAREFE N 25mm

THEAE X 5 3 R AL AR AR R = A7 G AW R O, MR W R AN 3R 12-2

Fos .

=

K 12-1 =M TFEgmpn
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F 121 RFRELE

AT A AR (xyz)
1 (-1,0,0
2 (10,0
3 0.0,
4 €0,1,1D
5 (-1,1,00
6 (1,1,0)

F£12-2 HENMEIL

% Hz £z /mm
0.5 2
1.2 9
2.4 8
3.6 12
4.8 75
6.0 86

1222 5

2% 1) @ - 5 5 e S AR A AT ) A, AR AT, ARFEIA 12-1 ZE LU AR, iR
BEAM188 £ #5081 SHELL128 7% 871 20 MR AR 34T 20 #r o

1223 KENETS

(1)) 3l Mechanical APDL Product Launcher, # 1} Mechanical APDL Product Launcher
I,

(2) £ Mechanical APDL Product Launcher % 715 & Simulation Environment A
ANSYS, License &y ANSYS Multiphysics, £ Working Directory F#i N T./FE H s 4K,
JobName iy AT H 44 %% 12-1, Hiili Run #4, 1247 ANSYS F2f7.

(3) fEF R ESE Preferences iy 4, FHHUIE 12-2 Fr/R[ Preferences for GUI
filtering XJTEHE . IEFE D HT2RAY N Structural, oy OK #2451, SER TR 1% &
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I\ Preferences for GUI Filtering

[KEYW] Preferences for GUI Filtering
Individual discipline(s) to show in the GUI

Electromagnetic:

kv Structural
[~ Thermal
[~ ANSYS Fluid

[~ Magnetic-Nadal
[~ Magnetic-Edge
[~ High Frequency
™ Electric

MNote: If no individual disciplines are selected they will all show.

Discipline options

oK

& h-Method

Cancel

Help

K 12-2 PreferencesforGUlIfiltering S UEAE

1224 ZEMHREMN

(1) 7£ GUI Ft % $ Main Menu > Preprocessor > Element Type > Add/Edit/Delete
4, 7 Element Type X i&HE. #.i7 Add #%4H, 584 K& 12-3 Fr/R [ Library of Element
Types X[ i&HE. 7E Library of Element Types A 1HHER, ZofliE+: StructuralBeam, 7E47 1l

HF kP 3D 2node 188, Hi OK %4H.

(2) [FAH, EFPE SHELL28 ol F ek, i OK %4 PHIZ X EHE . Lis [A] 2
Element Types X HER, BP0 RIS INSER R IC, WK 12-4 Fiw,

I\ Library of Element Types

Only structural element types are shown

Library of Element Types

oK Apply ‘

K] 12-3  Fios LibraryofElementTypes X 1 HE

N\ Element Types =3

Defined Element Tvpes:
Type 1 BEAN13E

Add. .. | ptions. . ‘ Delete |

Close Help

K] 12-4 ElementTypes X G HE

(3) 7£ GUI Ft[iH % Main Menu > Preprocessor > Real Constants > Add/Edit/Delete
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4, #H Element Type for Real Constants X 15HE, .7 Add &, 9. SHELL28, 5
H Real Constant Set Numberl, for SHELL28 X iHAE, & XM JE N 0.025m, WK 12-5 fix,

Fily OK %] 5% HHZ X TR AE o

(4) #FE Main Menu > Preprocessor > Sections > Beam > Common Sections 74>, #f

th Beam Tool XJiHHE, 7E Sub-Type £=HUIEFETT#IN, FFE W1, W2, tl. 2. t3. t4 4=

R BN %8 0.8 0.4, 0.016. 0.016. 0.016. 0.016,
F A O PAZ OV B AE

I\ Real Constant Set Number 1, for SHELL28

Element Type Reference No. 2
Real Constant Set No.

Panel thickness

ok |

Ultimate shear stress

Added massfunit area

5

Il

Help ‘

K 12-5 RealConstantSetNumber!,forSHELL28 ¥ i HE

Wi 12-6 Fias, il OK

| Beam Tool £
oo
Sub-Type (] -
Oftset To Centroid ~
—
-
[
w!
we
"
N
N
“
0
] 3
Coarse Fine
0K ‘ Apply ‘
Close ‘ Preview ‘
Help ‘ Meshview ‘

Kl 12-6 BeamTool X iEHE

(5) 1£ GUI 5t1i #i&# Main Menu > Preprocessor > Material Props > Material Models

4, i Define Material Model Behavior X 1 4E .
WK JEFF Structural > Linear > Elastic > Isotropic 10,

AR 12-7 A7~ Linear

Isotropic Properties for Material Number1 XJi5HE, 7E EX i AAZHHIA 2.1el1, {E PRXY

AN 0.3, .7 Density £,

FEUNE 12-8 fi 7~ Density for Material Numberl XFEHE 14 A 7850, .7 OK %41
KX TEHE . {F Define Material Model Behavior X 15 HE H1i& ¥ Material > Exit 7%, M

IZXTEAE .
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&S
A\ Linear Isotropic Properties for Material Number 1 == A\ Density for Material Number 1 ==
Lincar Isotropic Naterial Properties for Naterial Mumber 1 Density for Material Number 1
TL T1
;;mperatures T Temperatures
L1 ’7

PRIV O T— DENS 7350]
Add Temperature Delete Temperature| Bt Add Temperature | Delete Temperature | Graph

ok ‘ Cercel ‘ Help ‘ oK ‘ Cancel ‘ Help ‘

& 12-7 LinearlsotropicPropertiesforMaterialNumberl XJi&HE [#] 12-8  DensityforMaterialNumber1 X iEHE

12.2.5 EirfEE

(1)7E GUI JH1i #1 % % Main Menu > Preprocessor > Modeling > Create > Keypoints >
In Active CS 74, #tH & 12-9 Fi7R [ Create Keypoints in Active Coordinate System X
THAHE .

I\ Create Keypoints in Active Coordinate System 23

[K] Create Keypoints in Active Coordinate System
NPT  Keypoint number

I

XY.Z Location in active CS |-1 | |0 ‘ ‘Dl |

OK | Apply | Cancel | Help |

12-9 CreateKeypointsinActiveCoordinateSystem X iFAHE

(2) £ NPT i NHEP NSRS 1, £ XL Y. Z 9 1 5 SR AR brfE tn
K 12-9 firzs, il Apply %410, FE4REEMN T —AN 0, EHEEHE 12-3 s
HIFTA B P 7 o SERE T 6 NI S an i 12-10 Fiass

F12-3  KBRAHER

Kt s X Y z
1 1 0 0
2 1 0 0
3 0 0 1
4 0 1 1
5 1 1 0
6 1 1 0

(3) f£ GUI #1f #1i%&# Main Menu > Preprocessor > Modeling > Create > Areas >
Arbitrary > Through KPs fi7%, # i Create Area thruKPs XIHHE, EF 4. 5. 6 517 54
AR
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(4) 1£ GUI F1i H1i&# Main Menu > Preprocessor > Modeling > Create > Lines >
Lines > Straight Line 174>, #f i Create Straight Line XJ 1HAE, KIGEF 1. 5, 3. 4, 2.
6 TRBE AL, Hdy OK FHICPZIEHE, AR R A 12-11 ffror.

somrs ANSYS
5 R15.0|
MAR 11 2014
21:56:36

TYPE NUM

A
Kl 12-10  SERGE LI 6 N B A B 12-11  fgpkin
12.2.6 XI5 Mg

(1) £ GUI FH1f i # Main Menu > Preprocessor > Meshing > Meshing Attributes >
ALL Lines 74, 5t Lines Attributes X[ 1iifif, #%+#% Beam188 H.yt, Hiii OK %4 H
X TEAE

(2) 1%+ Main Menu > Preprocessor > Meshing > SizeCntrls > Manual Size > Lines >
Picked Lines 774, #f i Element Size on Picked Lines A HER., H BARTE ANSYS &R
T ORISR 3 METEZL, il Apply %4, 7E No.of element divisions £~ 14 A\ 10, H
7 OK AR o ih e, B Ros ik 12-12 Pos.

(3) %4 Main Menu > Preprocessor > Meshing > Lines 7%, H BAR A& FEAE T,
Hih OK %241, Ry Reoc. FB, BEME L&y SHELL28 $t, KHKI7 =
MG, BIuMESEN 10 4y, WKl 12-13 B vkl Wk G A R oA,

B 12-12 My kRl B 12-13 RIS e A BR oA Y
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12.2.7 FeNETT

7E GUI Ft[i %+ Main Menu > Preprocessor > Loads > Define Loads > Apply >
Structural > Displacement > On Keypoints 77 %, 5 tH Apply U,ROT on Keypoints ¥ R H.,
FRAREEL 1. 2. 3 508, i Apply #&41. 3 Apply U,ROT on KPs X[ 15HAE, i
I ALL DOF £

12.2.8 KfiR

(1) 1£ GUI F1i #1i%&# Main Menu > Preprocessor > Solution > Analysis Type > New
Analysis 74, #H New Analysis X HHE, EFHES T (Modal), Wil 12-14 Fiox,
Hiih OK HZE1#A -

(2) 1£ GUI S E+$E Main Menu > Preprocessor > Solution > Analysis Type >
Analysis Options X1 1HAE, 5 H Modal Analysis XF UFHE, HEASHEE 772K A Blodk Lanczos,
PRSI E N 10, ¥ REESHEN 10, WA 12-15 Fios.

. OK #24, # i Blodk Lanczos Method X} i #E, /£ FREQB START Freq(intial shift)
BRI 0, £ FREQE End Frequency it AF=H%i A\ 1000000, £ Nrmkey Normalize
mode shapes T 7 51| FKAE H1 1L Tomassmatrix &I, WK 12-16 fiw, Hidi OK #4 H]
A TEHE o

I\ Modal Analysis =2
[MODOPT] Mode extraction method
@ Block Lancz
£ PCG Lanczos
C Unsymmet
I\ New Analysis 3 Cpamped
[ANTYPE] Type of analysis ‘o QR
C Static © Supemode
i No. of modes to extract
 Harmonic R
Expand mode shapes W Ves
 Transient
NMODE No. of mades to expand
® SpzEiun Elcale Calculate elem results? I~ No
¢ Eigen Buckling [LUMPM] Use lumped mass approx? ™ N
" Substructuring/CMS [PSTRES] Incl prestress effects? N
oK ‘ Eores ‘ Help |
ok T Help ‘
K] 12-16 New Analysis X {FHE K 12-17 Modal Analysis % i HE

I\ Block Lanczos Method
[MODOPT] Options for Block Lanczos Modal Analysis

R

Nrmkey Normalize mode shapes

oK cancel |

FREQB Start Freq (initial shiff) l:l
FREQE End Frequency 1000000

To mass matrix -

Help ‘

K 12-18 Blodk Lanczos Method 5 HE
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(3) #£ GUI $t1fi % $ Main Menu > Solution > Solve > Current LS 74>, #H STATUS
Command & H, & H o 7R 1 5T H BR ARAE 2 S0 H k1. [F] I 58 HH (#1384 Solve Current
LoadStep XTi&HE, ) in) FH 7 22 A FF 4G 304 T KAl o

H.517 Solve Current LoadStep XJ i HE ) OK #2481 - 4f sk fif, 43 tH Solution is done!
PRIy, SRAETE .

(4) EFAE GUI F i H £ F: Main Menu > Preprocessor > Solution > Analysis Type >
New Analysis i1 42>, % & 7 H128 4 4 Spectrum . % $& Main Menu > Preprocessor > Solution >
Analysis Type > Analysis Options 7%, fE Spectrum Analysis XJ TEHE H1 % B /3 AT SR K
Sing-ptresp, RARMELTY 10, WK 12-17 Fros.

I\ Spectrum Analysis =2
[SPOPT] Spectrum Analysis Options
Sptype Type of spectrum

{* Single-pt resp

" Multi-pt respons

" D.D.AM.
" PS.D.
NMODE  No. of modes for salu
Elcalc Calculate elem stresses? I~ No
(for P.S.D. only)
modeReusekey for MODE file [ No
OK | Cancel ‘ Help

K] 12-19  SpectrumAnalysis 115G HE

(5) W E RN 7). %48 Main Menu > Solution > LoadSetp Opts > Spectrum >
Single Point > Settings #74>, #H Setting for Single-Point Response Spectrum Xf iFHE, &
Type of response spectr 7513 H1 %+ Seismic displac £, 7E Excitation direction £~ H
BN 1. 0. 0, W 12-18 frox, Hiili OK 4Z4HR H .

I\ Settings for Single-Point Response Spectrum 53

[SVTYP] Type of response spectr Seismic displac -
Scale factor -

- applied to spectrum values
[SED] Excitation direction
SEDX,SEDY,SEDZ
Coordinates of point |1 ‘ |u ‘ ‘u

- that forms line to define excitation direction

[ROCK] Rocking Spectrum
CGX,CGY,CGE
Center of rotation - |o ‘ |n ‘ ‘n ‘

- for rocking effect (global Cartesian)
OMX,OMY,OMZ
Angular velocity components - |D ‘ |u ‘ ‘u ‘

- (global Cartesian)

oK Cancel Help

K] 12-20  Setting for Single-Point Response Spectrum X 15 HE
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(6) H A FEm R . 1E$E Main Menu > Solution > LoadSetp Opts > Spectrum >
Single Point > Freq Table 774, i Frequency Table XJi&#E, 7FE FREQI~FREQG6 =11
JHN 0.5, 1.2, 2.4, 3.6, 48, 6.0, Wil 12-19 ffizR, Hdi OK #z4HiRH .

%% Main Menu > Solution > LoadSetp Opts > Spectrum > Single Point > Spectrum
values 74, #H Spectrum values-Damping Ratios X1 1HAE, WEBHLELL N 0, WK 12-20
Fizn, Hah OK #%4H, & Spectrum Values X 1HAHER] FREQ1~FREQG6 #iy A= A4k I3 N
0.002, 0.009, 0.008, 0.012, 0.075, 0.086, 41Kl 12-21 ffizx, Hdi OK #Z4HIRH .

I\ Frequency Table

P
[FREQ] Frequency Table i‘
Enter up 1o 20 values of  Frequency
FREQL

FREQ2
FREQ3
FREQ4
FREQS
FREQE
FREQ7

FREQS

FREQD I\ Specirum Values - Damping Ratio g

[SV] Spectrum Values

Damping ratio for this curve -

- in ascending order from previous ratios

FREQ10
FREQLL

FREQ12

ES

FREQL3 Damping ratios for previously defined curves (up to 4 total)
DAMP1 =  0.000
DAMPZ = 0.000
DAMP3 = 0.000

DAMP4 = 0.000 Maximum curve limit reached

FREQ14
FREQ1S

FREQ16

T

FREQL7

oK Cancel | Help | & ﬂ Help
-
K 12-21 FrequencyTable X G HE 12-22  Spectrum values-Damping Ratios X {&HE
I\ spectrum Values £
[SV] Spectrum Values for Damping Ratio = 0.000
FREQL = 05000 SV1 =
FREQ2 = 1200 SV2 =
FREQ3 = 2400 SV3 =
FREQ4 = 3.600 SV4 =
FREQS = 4300 SV5 =
FREQ6 = 6.000 SV6 =
ok | Cancel | Help

K] 12-23  Spectrum Values X} 1G5 #E

(7) PEHRAR. 7E GUI FLifi 3%+ Main Menu > Solution > Solve > Current LS fir
4, i STATUS Command & I, & HH RN 730 H ISR MRS B A H L0 .

[] ) 58 H fR 36 A5 Solve Current Load Step X UEAE, ] B 7 2 ST aa i Tk . i
Solve Current Load Step XJEHEH#) OK #2414k fF, 45 Solution is done!$&7RHT,
KA Hid Close #&E1 K FIZAEHE, FFIBH RS

(8) HA&AHH. %EFF Main Menu > Solution > LoadSetp Opts > Spectrum > Single
Point > Mode Combine 174, 34 Mode Combination Methods X} 1G4 .
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PR G 177N SRSS, 7 Significant threshold £~ 54 A\ 0.002, £ Type of output
T HHIFRHEFIEFE Displacement I, QI 12-22 Frax, Hifi OK #%4HE H .

(9) BEEIFRM. £ GUI FMEFE Main Menu > Solution > Solve > Current LS iy
4, #fH STATUS Command & 1, & 9 o T 10 H 1R AR5 5 S H g T

[F] 3 )38 Solve Current Load Step XJi&HE, 1] H P& B 6347 K. Hdi
Solve Current LoadStep XJ Ui HEH [ OK #ZAH T 4h K fif, 43 HH Solution is done $&7-HT,
KRR Hidi Close #&EH R FIZAHEME, FFIB H KRR

I\ 5RsS Mode Combination 2
SIGNIF Significant threshold 0.002

LABEL Type of output Displacement -
FORCETYPE Forces combined -

oK | Cancel | Help

Kl 12-24 SRSS Mode Combination X i HE

12.2.9 MELHER

(D NGB GBS, SAG R, k4% Utility Menu > File > Read Input from
e, FEFTIT IS H g £e4s B0 Jobname.meom, Hid OK %4 .

(2) 1£ GUI F1f #1i&# Main Menu > General Postproc > Plot results > Contour Plot >
Nodal Solution 74, 5t W1l 12-23 Ar7r¥] Contour Nodal Solution Data X 1fi#fE . Contour
Nodal Solution Data X[ i&HHE . £+ DOF Solution %13 H1[#] Displacement Vector Sum, .7
OK ##il, RIAIfE TAEXh BRI A2 =, W&l 12-24 Pros.

A\ Contour Nodal Solution Data ==

Item to be contoured

Favorites
2 Nodal Solution
& DOF Solution

@ XComponent of displacement
@ TComponent of displacement
@ ZComponent of displacement
[% 001 splacement
@ ¥Component of rotation
@ ¥Component of rotation
@ Z-Component of rotation

vector sum

@ Rotation vector sum

Stress

8 Total Mechanical Strain

Flastic Strain &l
| |
Undisplaced shape key
Undisplaced shape key |Defﬂrmed shape only =l
Scale Factor |Off j‘le*030
Additional Options @|

0K ‘ Apply | Cancel ‘ Help |

& 12-25 ContourNodalSolutionData % i HE
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A5 VAN
&5 1
HODAL SOLUTION

STEP=3999

SR (AVG)

RSYS=S0LT

DX =.148422

—n — —
0 .032983 065965 .098948 .131931
016491 049474 _ 082 115439 .148422

K 12-26 A3 0 An S E £k

AE NG

AT T = A1 B SRR AL VR T ROMA R, VEARAAR T I AT SRR
BRAEVRE . I R IR AT I RS DU T, AR 7 #r
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_ %138

3,

B— s

#53 AR

KBS G, AT TR A RGBT IR A A AR S E,
PRI R R E (aBED 55, RN EVE 2 TR i E
MG, WAL, PPl B B RS, T outeE.

F S BR:

B i ANSYS Mt a
B EEHRRRE N .

PN

13.1.1 Ao RyERE

(1) LR RGRIRE AR HZ2AL

(2) WAt RGRIRE I BEN 8 B A2 .

(3) FhE T FREARITANT LR 518 T R EE 20 TR (W2
A2 XAFFIRAR LR o Bl S A )8 1 a5 A i AR AR L, B 2ol T
JITHE AN RS BT SR KL A Rl L, 2 TR e HABRE & 3 0 i A7 I — N TRk &
oM, R G T, RS T, BB G T MR — SR S B SR

13.1.2 ARoBIERILE
(1) g
ffi 7€ jobname. title. unit; A PREP7 AUACEE, & X ok, BEBInEdl; ©

SCHRTTSE R B M EHAERES B, W T RSN, —BAFEE CRAL, B
DIGRAEE [, AT CABEIR AL, B ) LT AL I J) 20 WA
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(2) Htwpnar it

SE AT MTRAL: WhE BT, B RS bk T, Eh B i R A
AN A e T DL ERAE SRR R B TR A BN S FhEifr GAF AR
PEE R JEH AN B L AN T B SR i R b

PR R: RRFIMENT SEPERN, FEHTRROHER R G LA
ATt I BRI B B AT, W RN E D IR, AR AR A, B
JOAREUARGE . a0 IR B 5 PR R N e — 5 5 b, ) ANSYS SEHUE
BATIHE

X WA A SR AAE T O N T SR AR T, THES SR ARSI, B
AN T SEARFISEREAY b, X 2R AL, mT DU IS XA 4% 506 LINK34 5 &
X o

PRLE T PRI TR — PP AR . 2 B T AR AR R A B T
FLOTRANCFD THEAZ RIS, W] LLLERS R R A 40 TH it I Ram 26 5 . n 2%
ANHERNIE, RERRRANFTC. AR WOOEN TR M TR IT. PR
JE 5 %54 AT LA N AE Rl — AR T, H ANSY'S A3 i B g5t i it i A4 T 4k k4T
T

AR AR AR T T b, AT DB 2 B R A B HL It AR A
BRI A

(3) By 5E A 2D I

XTI, AT DA E R I AR T DL At A
W MEGET RIS RE, T AR AT R U B S PR R B L

e T — 7 BB W BB 2 M 2 7. B P R R
IFIAE RN, X TIREME T, BB [EZ AT kel Bk
W e Y BRIR I, BT A AR XA B A NAR AR G S ok I, 2
Ff e b — A P B A BT P AR — P M.

LRI JE MR T SRR B B — TP RV R 2 KA. BR
WA 25, T REHIAGHT R L. HB AP, KT R4 % n]
A LA E B E AR A AT P3G, ORuE SRR AR e HEANE R P . W SiiR 22 AT AR
PRl . AR RIStk o SRS AT, 1 an SRAE R e 3%
ARIRBNIEAZIEL, ANSYS 7] LUAF 1B SRR N — 2 D gk sk il . 26148
Z A ffi ANSYS A Newton-Raphson /523t 47 26448 2% . Tl 1E vl s & — 7
B — RN B SR A B PN I

Sy R P HAT B TR AT 4 SR AR ) * out ST s A5 RSO
FEil* rth 2

(4) B 5E 73 HT (I

PR AT AT EFEOR AR T — DTSR
(5) KA

(6) JEAbH
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ANSYS Ko BT 45 5 N\ rth SO, B S a0 T HE -

o RHEE: TR

B SHEEE: TR ARIT R . W R TTH IR . TR TR
S AR FH R 3 e Hopth o

A LAHEIE AR 3 FOr AR SR

B ROASEER,

B REZEER.

m SRR,

R IHEE DATILE
AR BRI BT ST, A ANSYS A—B1J7 8 2 R A BT R
13.2.1  [BIRRIEIR

—MNEAWFRI G R, X AR AR RECAF, BFIERAER—1NZ
FULE 0 5L F, JMEW OISR BN R0 R — 5, Mg R AR RO s .
SE HH S T ) AS T AL R o FEAL (R o IR RRE, B — MY G ] 131 B

RAE:

f 5%, k1=k2=5BTU/hr-in-°F

MRL1:

PPERLR: El=10e6psi

WIZHK 2B al=13.5e-6in/in°F

MR 2:

PPERLR: E2=10e6psi

WK Z2E: al=2.5e-6in/in°F

JUFRTRAT

K. L=10in

JEPE: t=0.1in

B Auf -

FRMEE: T,=400.0°F

TRMEIFEE: Tw=400.0°F
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B 13-1  WPRREE R
13.2.2 ZBMETE

(1) MSEZHIZE s 4% Utility Menu: File > Change Jobname 74>, #4477 Change
Jobname (B4 XHEHE, 1l 13-2 fis.

I\ Change Jobname

[/FILNAM] Enter new jobname

|chapter13—1 ‘

MNew log and error files? [~ Ne

OK Cancel Help

Kl 13-2  BCCt 20 iEE
(2) {E Enter new jobname SCANHE F1 iy N 3L “ chapter13-1, AR 5341 SEAGI ) SCAF 44
By OK #%4, eIz
(3) MSZHZE A $ Utility Menu > File > Change Title 774, K477 Change Title

XHEAE, 4nE] 13-3 Fizs o 7 enter new title SCANHE #1465 A\ S5 Bimetallic beam under thermal
load NA T SEBIFIbR 44 . iy OK #2451, 58 R b il 44 36 X .

I\ Change Title
[/TITLE] Enter new title

%

|Bimeta||ic beam under thermal load |

oK Cancel Help

& 13-3  ChangeTitle %iFHE

(4) M\SZHISE s i $E Utility Menu: Plot > Replot 74>, #8 %€ 45 @ Bimetallic beam
under thermalload ¥ W/~ 7E B & D72 T f o
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13.2.3 ZEMREMN

(1) 1£ GUI F1f #1i&# Main Menu > Preprocessor > Element Type > Add/Edit/Delete
4, # i Element Type XJ 15 HE . Bt Add.. 324, 3 H W1 & 13-4 Fros ) Library of Element
Types XJi&#E. 7E Library of Element Types X i&HEH, A MM%&+ Couples Field i%£101, 74
%1% %% Vector Quad13, i OK %41,

I\ Library of Element Types £

Library of Element Types

»

Circuit »||Tet 10node 227
Elec Conduction Scalar Brick 5
Diffusion Scalar Tet 98
Thermal Electric Vector Quad 13
3D Line 68

Vector Quad 13

4« Lm

Eloment typs refarence number
ok | Apply | Cancel | Help

K] 13-4 Library of ElementTypes % i HE

(2) H.i5 Option #%41, FTJF Vector Quadl3 element type options Xf1FHE, X} Vector
Quad13 HLITH#ATIE, WK 13-5 Fin. Hii OK %4, JCH Tk Iiis B 1E HE R [b]
B b —AENES, i Close &1, KPR ICARBNENE, 25 R e Busin .

(3) 7£ GUI St1f #1i%#¥ Main Menu > Preprocessor > Material Props > Material Models
#tH Define Material Model Behavior X§ 1FHE, &%+ Structural > Linear > Elastic > Isotropic
(Z5H. 28 sk, HmFEPE), R 13-6 FaRfIXTiGHE. A EX=10E6, i
OK %4

I\ PLANE13 element type options £ N\ Linear Isotropic Properties for Material Number 1 (=)
Options for PLANEL3, Element Type Ref. No. 1
Linear Isotropic Material Properties for Material Number 1
Element degrees of freedom K1 UX UY TEMP AZ =
Extra shapes K2 Include - u
Temperatures
Element behavior K3 - EX ]
Element coord system defined K4 Parall o global - LT
Extra element output KS No extra output -
Add Temperature|Delete Temperature Graph
oK ‘ Cancel ‘ Help | ‘ 4
oK. | Cancel | Help ‘
K] 13-5 Vector Quadl3 element K] 13-6  Linear Isotropic Properties for
type options X 1 HE Material Number1 Xt 15 HE

(4) 158 B M EHMT X TEAE 4K X #.5 Thermal Expansion Coef > Isotropic.
Bl 13-7 fiios e T MBS B EHE, 78 ALPX 2N 1.45e-5, Hidi OK #&4l, W
Kl 13-8 Fiw .
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A Thermal Expansion Secant Coefficient for Material Number 1

Reference temperature

T1

Temperatures |0

ALPY

Add Temperature Delete TEmpEratuIE|

0K | Cancel

Thermal Expansion Secant Coefficient for Material Mumber 1

=

Graph

| Help |

K] 13-7 Thermal Expansion Secant Coefficient for Material Number 1 X 1 HE

N\ Define Material Model Behavior
Material Edit Favorite Help

Material Nodels Defined

8 Haterial Model Nuber 1 =
@ Thermal conduct. (iso)

@8 Naterial Nodel Mumber 2
@ Thermal conduct. (iso)

P ¥iaterial Hodel Number 3
@ Thermal conduct. (iso)

[E=8EoE =5
Material Models Available
Favorites =
Structural
68 Thermal
8 Conductivi ty
(31 sotrapic
€ Orthotropic
@ Specific Heat
@ Density
@ Enthalpy
@ Emissivity
@ Convection or Film Coef.
@ Unis Prmmms f o B ]
[

K 13-8 Define Material Model Behavior X i&HE

(5) EBRBEMEMT N IEHE P AKX H i Thermal, Conductivity,
XHEHE, £ KXX A 13.5e-6, i OK %4

Isotropic. I 44k}

(6) TEREMEMT A IEHEHIEFE B8 4E: Bdit > Copy, i OK #%4H, &
Material Model Number1 %] Material Model Number2. Material Model Number2 ¥ 7E % &
MORAT R TEHE R 22 B Al 13-9 P

() R BEMEMT NXIEHES, ¥ Material Model Number 2 Al Thermal Expansion,
I R EOSTEAE, B2 ALPX {H0h 2.5e-6, iy OK 4%, Wil 13-10 Fror.

I\ copy Material Madel
Copy Material Model

from Material number

to Material number

oK | e ‘

T | Help |
K 13-9 wEMES

N\ Thermal Expansion Secant Coefficient for Material Number 2 ==

Thermal Expansion Secant Coefficient for Material Number 2

Reference temperature

T1

Temperatures [0

ALPX 2. BE-006

Add Temperature|  Delete Temperature|

Graph

oK ‘ Cancel ‘ Help ‘

K 13-10 BRI ZH
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13.2.4 &

(1) 1£ GUI F1f #1i&#¢ Main Menu > Preprocessor > Modeling > Create > Areas >
Rectangle > By Dimensions 74, G+ @ i ARAR G FTE FIXTUEHE, 7E X coordinates
SCARERHIAN 0~5, £ Y coordinates SCAHEH A 0~0.05, WKl 13-11 Fios. Hidi Apply
2, FEETEE DR R BLE R T T .

I\ Create Rectangle by Dimensions £

[RECTNG] Create Rectangle by Dimensions

o s ——

e C—
ok | apply | Cancel | Help |

B 13-11 BT

(2) MFEZHHIEFE Preprocessor > Modeling > Operate > Booleans > Glue > Areas i
Ao PRI TEFESIEME, b TARX F AT, Hdr OK 24, FepmmfIRiSs, Ktk
JE B B 13-12 Fs

13-12 KERJE 1A

13.2.5 Mgkl 5

(1) 1£ GUI F1f #1i&# Main Menu > Preprocessor > Meshing > Meshing Attributes >
Picked Areas 7%, HILAIEFEXUGHE . FERME R FE LI AIFETE, 285 £ T H THAE
s OK 44, ¥ B B MEXSUEHE . 7F material number £~ %1\ 2, 9.7 OK #24,
W 13-13 fioR.

I\ Meshing Attributes B4
Default Attributes for Meshing
[TYPE] Element type number 1 PLANE13 -
[MAT] Material number ’2—L|
[REAL] Real constant set number None defined -
[ESVS] Element coordinate sys 0 <
[SECNUM] Section number None defined -

oK | ] | Help

B 13-13 s
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(2) 7£ GUI FtiH £ #: Main Menu > Preprocessor > Meshing > Size Control >
Global > Size fir4-, #fitH Global Element Sizes X[ ifi#E, ¥ & w1l 13-14 fiuw, Hidi OK
PN 58 1B T R 78 X

N\ Global Element Sizes B4
[ESIZE] Global element sizes and divisions (applies only
to "unsized" lines)

SIZE Element edge length

Il

NDIV No. of element divisions -

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

oK Cancel Help

K 13-14  BARRI 7 AR F ]

(3) f£ GUI #H1f #1i%&# Main Menu > Preprocessor > Meshing > Mesh > Areas > Free
@4, FIFF Mesh Areaspicking X iHHE, i PickAll %41, XJ A AT R 73 A%

(4) EEUGKEH.&4% Utility Menu > Select > Entities, 3t Select Entities % [, £ —
A NHOEHEH IEFE Nodes, 1555 AN FHLEHEH1i%E+F By Location, 1%+ X coordinates %
B X JiAAbR. 7E Min, Max #2951 0 (Wil 13-15 fron), i Apply %4 #EHF Y
coordinates W & Y Jy MIAAHR, FFEFE Reselect, #H4TiE#E. 7F Min, Max FH#iA 0.05,
Hih OK 4%24H, i 13-16 s

I\ select Entities 3

Nodes -
By Location -

# ¥ coordinates

¥ coordinates
" Z coordinates
Min.Max

0

* From Full
" Reselect
" Also Select
T Unselect

Sele All | Invert |
Sele None| |

0K Apply
Plot Replot
Cancel Help

K 13-15 A1

I\ select Entities 3

Nodes M
By Location

" ¥ coordinates

* % coordinates
" Z coordinates
Min,Max

0.0%

" From Full

" Also Select
" Unselect

Sele All | Invert |
Sele Nune| |

0K Apply
Plot Replot
Cancel Help

K 13-16 #EPETTA2
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13.2.6 In#Ek

(1) 1£ GUI F1f #1i&# Main Menu > Solution > Define Loads > Apply > Structural >
Displacement > On Nodes #74>, #fH Apply U,ROT on Nodes XJiFHE

(2) Huifi PickAll, K3t 13-17 ATt Apply U.ROT on Nodes XfififE . £ UY,
if OK #%4H, FEMLIW .

I\ Apply UROT on Nodes 22

[D] Apply Displacements (U,ROT) on Nodes
Lab2 DOFs to be constrained

Apply as Constant value -

If Constant value then:

VALUE Displacement value l:l

oK | Apply | Cancel | Help |

13-17  Apply U,ROT on Nodes %} HE

(3) JEHCGEHI&4E Utility Menu > Select > Entities, #H SelectEntities & 1, 7E25—1
ThEEH LSS Nodes, 7E28 AN FRLEHEHIE S By Location, i%#¥ Xcoordinates X X
J7AERR, FEiESE From Fulle 7€ Min, Max #2HiN 5, #d OK #4, W1 13-18 iR,

(4) 1£ GUI F1i H1i%&# Main Menu > Solution > Define Loads > Apply > Structural >
Displacement > Symmetry B.C > On Nodes @4, #H 1K 13-19 Frzri#) Apply SYMM on
Nodes M 1EHE. 1ZEVNEE, Hdi OK %4, TEMLIH

I\ Select Entities =

Nodes hd
By Location -

" X coordinates

* % coordinates
" Z coordinates
Min,Max

|

" From Full
* Reselect
" Also Select
" Unselect

Norml Symm surface is normal to T
Sele All | Invert 4 -
Sele None| KCN Coordinate system no. |:|

0K Apply
Plot Replot OK Cancel Help
Cancel Help

I\ Apply SYMM on Nodes 23
[DSYM] Apply Symmetry Condition on All Selected Nodes

P 13-18  SelectEntities S #. K 13-19  ApplySYMMonNodes X 1% HE

230



O

(5) e EHE Utility Menu > Select > Everything #74, EHFA (AlD.

(6) 1E GUI F1f #1i&# Main Menu > Solution > Define Loads > Apply > Structural >
Displacement > On Nodes #74>, #fH Apply U,ROT on Nodes XJiFHE

(7) Huifi Pick Al #%41, K3 ai B 13-20 A7~ Apply U, ROT on Nodes X 154
% F Temp, 1E Displacement value F2H i 400, Hif OK ¥4, SERRLIN, & EH AT
Ja FRE R B A 13-21 P

I\ Apply UROT on Nodes B3 A
[D] Apply Displacements (U ROT) on Nades /\\
Lab2 DOFs to be constrained Al DOF W

¥ [

(AZ
Apply as [Constant value v
If Constant value then:
VALUE Displacement value I:l S
oK ‘ Apply ‘ Cancel | Help ‘ \
K] 13-20 ApplyU, ROTonNodes ¥ i 13-21  WE B EREY

13.2.7 kf&

(1) £ GUI Jti # % $ Main Menu > Solution > Analysis Type > New Analysis i
4, #H New Analysis X[ i5HE, EHFFHAED (Static), W 13-22 fin, i OK
FE RN

(2) & GUI FHf #i%&# Main Menu > Solution > Analysis Type > Analysis Options i
4, B 13-23 Fios i Staticor Steady-State Analysis X iEHE. 1%+ Largede form
effects option, H.i7 OK %41,

M\ New Analysis 2%
[ANTYPE] Type of analysis

& Biske]
" Steady-State
" Modal

" Harmonic

" Transient

" Spectrum

" Eigen Buckling

" Substructuring

oK | Cancel | Help

K 13-22 NewAnalysis
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2 RO

I\ static or Steady-State Analysis
[NROPT] Newton-Raphson option
Adaptive descent
[STAQPT] VT Speedup

rogram chosen B

OFF -
Ne -

[EQSLV] Equation salver

Tolerance/Level -

- valid for all except Sparse Solver

Multiplier -
- valid only for Precondition CG
Matrix files -

- valid only for Sparse

[MSAVE] Memory Save -

- valid only for Precondition CG
[PCGOPT] Level of Difficulty -

- valid only for Precondition CG
[PCGOPT] Reduced I/O -

- valid only for Precondition CG
[PCGOPT] Memory Mode -

- valid only for Precondition CG

[PIVCHECK] Pivots Check

- valid only for Sparse and PCG Solvers

Program Chosen -

CTTyrTE——
I~ off

[rrogram Chosen 7]
[rrogram Chozen 7]
Program Chosen -

oK

Cancel

Help

K 13-23

BE TR

(3) &£ GUI FH#£F: Main Menu > Solution > Load Step Opts > Nonlinear >
Convergence Crit 7%, # H I Default Nonlinear Convergence Criteria X iFHE. &5 F Al
Replace, fE Minimum reference value %A\ 0.1, i OK %4, XHAFERIE EXIEHE, H

7 Close ##41..

(41F GUI 7 i%# Main Menu > Solution > Solve > Current LS x4, # H 4] 13-24

Fi7~[f) STATUS Command % 1,

B RS T I RRARE B I

7 B 5 4

A Solve Current Load Step XFIEHE, 1A H 2 5 6 3EAT K
(5) H.ifi Solve Current Load Step X i&HEH 1) OK #%4H, FFaA=RfFE, 43fh & 13-25

P 7~ Solution is done $&7~I}, KfE7E

I\ /STATUS Command
File

==

soLu

PROBLEM DIMENSIONALITY. . .
DEGREES OF FREEDOM. . . . .
ANALYSIS TYPE . . . . . . .
NONLINEAR GEOMETRIC EFFECTS
ELECTRO-MAGNETIC UNITS. . .

MUZERO . . . . . . . . .

LOAD STEP MUMBER. . . . . .

NUMBER OF SUBSTEPS. . . . .

TIME AT END OF THE LOAD STEP. . . . . . . . . . 1.0000

MAXIMUM NUMBER OF EQUILIBRIUM ITERATIONS. . . . 15
STEP CHANGE BOUNDARY CONDITIONS . . . . . . . . DEFAULT
TERMINATE ANALYSIS IF NOT CONVERGED . . . . . . YES CERIT>

TION OPTIONS

A Note

@ Solution is done!

 Close

Kl 13-24 STATUSCommand % &
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13.2.8 FRLE

(1) {ESZHZ A+ Utility Menu > PlotCtrls > Style > Displacement Scaling 4>,
1E Displacement scale factor £~ Hi%&+ 1.0, Hii OK #%4, W 13-26 Fias.

(2) 1£ GUI F1i H1i%&# Main Menu > General Postproc > Plot Results > Deformed
Shape...f7 %, #H AT 13-27 7R Plot Deformed Shape % HHE .

I\ Displacement Display Scaling =
L/DSCALE] Sealing of Displacement Displays

WN  Window number [Windowt |

DMULT Displacement scale factor

© Auto calculated I\ Plot Deformed Shape b
@ 00 (trie scale) | [PLDISP] Plot Deformed Shape
00 (off) KUND Items to be plotted
C User specified " Def shape only
User specified factor P @ Def + undeformed
[/REPLOT] Replot upon OK/Apply? Replot = s ‘Def + undef edge '
ok | Asply_ | cancel | Help | 2K | Apply ‘ Cance] ‘ Help
. A g — 2 N N
13-26  SH{E LR TR 1T U X AE Bl 1327 PR

(3) £ Plot Deformed Shape X ifi#Ei% ¥ Def+undefedge £, H.ii OK #41, Hiw]
1 TAEX P B R an B 13-28 B A 1K .

(4) 7£ GUI Ft[H % F¢ Main Menu > General Postproc > List Results > Nodal Solution i
4 B B 13-29 BT List Nodal Solution X #HHE o 7F 51| HE 7 % B Nodal Solution >
DOF Solution > Displacement vector sum, .7 OK %4,

(5) f£ PRNSOL Command & M AFEE LR, Hidr Close %4, WA 13-30 Fiors.

N\ List Nodal Solution ==
DISPLACEMENT
sTEP=1 Item to be listed
i Favorites
DX =.888751 8 Nodal Solution

@ DOF Solution

i@ Nodal Temperatury

@ Z-Component of magnetic wector potential
@ Nagnetic vector potential
Stress

|
|
Value for computing the EQV strain
oK ‘ Apply ‘ Cancel ‘ Help ‘
13-28 K i 13-29 List Nodal Solution X iHHE

(6) %FE ANSYS T EEH ) QUIT, EFFHEMARII, R )5 OK %4, BH
ANSYS & .
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I\ PRNSOL  Command ==

File

PRINT U HODAL SOLUTION PER NODE

w=xxxx POST1 NODAL DEGREE OF FREEDOM LISTING wxxax

LOAD STEP= 1 SUBSTEP= 1
TIME= 1.0008 LOAD CASE= @

THE FOLLOWING DEGREE OF FREEDOM RESULTS ARE IN THE GLOBAL
COORDINATE S¥STEM

NODE ux uy Uz usuM
7  0.6800 6.88842 0.6080 0.88842
8 ©.88307E-A1 B.ABAA 8.8888 B.88387E-A1
9 ©.48371E-81 B.31658 @.0088 8.31914
18 @.124@3E-B1 B.56531 0.6080 8.56545
11 -A.32265E-83 B.74435 8.8888 8.74435
12 -@.27547E-02 B.85233 0.6080 9.85234

MAXIMUM ABSOLUTE VALUES

13-30 FIFKER

RSN

RENET ANSYS AT HTTIRE. ANSYS HI# BT DHRELE AL, JREEHL. Hedhy
an EBAS. HToufE s A EENR.

AR IS B T 5, ANSY'S 74 al BLop N Fa s v tr S S 380t . R
XHIX 8y SR LLZ 25 458 o M b (3 70 93 5 80 0 o3 A idb AT B

AT ANSYS S RASD IR E S5 7 R0k, BRI VAT B IR K
Ja AR, AEAEIN BRI AN I S A i s g, R L B ARG 2 B b AL
o, MR . FERMEANIIIS, TEINHIL TR R B BT — IR T 545 R
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ANSYS LL Maxwell JiR22H/E A BB AT R R A IRGIETH SRR JE (H
M FERBEEEGEE, HARSCO RV EE T DA L ) dy B R . RS ik
B BT MR TR IR AN R, ANSY'S 5L [ H1 BT DUR AR AL SRR Bl
LS EE

R st R 2R R RS EE ARG P, 2R Y B Ry
Y. BRERL. BarE L. ESRERSE Wi iE TR BT Z M, W
DRI 22. Lo Rz

F S BAR:

B AR HT AR
B ERARTL R ITIRREAT R T T
BRI,

BSHDHT

ANSYS A7 #5551 4 i r s, s J S RS S A IR BN A R
e ERA. BNl BRSNS, WS REES . BHEGERRAEESS. IBIRE.
FEW A [FINE NS .

1E— MR AT R BT e SRS B . RERVHAE. REESE . WA .
W M isE S BEAT. HIE. R, FIEIRAE. SR TR, AAEHRR. AKRBARIAMING
H 2> WUAh S 75 A W )

XFH AT, REBOT, JedT Bt 2o, 5803 REEET#a . CfhE
DR £ H AT S BRS04, AT DUTE AR S i 2 G BRI T A o b, A E R
Wr=tE Gy . AT R ENBRSBRAE SN ST T

ANSYS 0] PUEAT B G A A an T 2848

W CEEESEBSA YT AT B R KRR BT AR R, AR EAL T

B YRR T AT RS IR H R B RS I R BT AR R s T R i
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W EBRSHI T AR AR AL Y R ER SN P A s, A K
BEVRIRIRONL, R B T3
W YERRSEI T b B AL KRR BT AR R, AR AL
W YEER I T TR B A S, AR ROt R E
PR 7 iR AV B 37 73 H o
W AEBRSHI T AT AR R A AL R BRSNS P A s, R
Tk VR BRI R IR 37 73 .
BT RUNEN =g S W i, HRERTHE.
BT RUNE =S i, IREALTNE.
BTN RUNE = LEBRS W i, IRERLTNE.
= ATt A = HERE AR LA o M A S ) o SEEBR R FH AR OK 2 Bl ) 7 = A Y
HRAEATR . SR = HERE A A A B2 BEAT TSR TR A B R 25k L, AT
fE, DL T AR EAT EOR AR
RS o AT BT B A BRI T beifn. REMINE, NEAT R

4.

1. BB TE

BB H Itk ANSYS SR+ T R T5 7

FEAR R 22 K = ZE I IS AR A& ) JOURS AR ORI ek, (BR300 T 4k
[ AN o

BB IiEH I H S S RITA A R AR, M5 R RBR R IR =4 RN
F S AN ZN 25 LR 7 BRSO T T AT AR G R SR A RE 7

SRR 5 AN B 0 IR B Lk R A SR A A AR 7] eR R R R AR Y, 7 B
. 8RR T, RIATTIR RT3 R R EA A EA R

2. #RENLE

X TR B = e S 0 B BT bR AL % TR R IR LA ST 5 20
FACEE, TN SRR 2 AT PR IS A% o T AR A O AT BR T R AR R
H—# o, EABRERY), HibREALTERA LN R
SCRENIR . B 78R IR IT.

R ASE T 7 30E 30 (SRR IR, AL
AJ 5 K ARG B o
SRAFLENE AR LA 15 ) Lo

GRS EREI=Y - F= g ESD g

BEAh,  RhbR B Ty IR R AR R R, DA% R B & 7 BN R Y 2
Jo (ERREIAL. 9IRL . ATFAMEE), At n] DARSLDL R R 37 A 52
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3. BRENE

FhR AL ANSYS SCRFITPIANE T4 Rl B I I — Rl (B Bk oo —Fhdk
T RMTE) o IXPIRERT TR = LR AS WHE . BRSO

WhR AL E T IR R B B AR EATES . POVEAE XS Y M Z T
DB AHRER AX. AY AZ. AERJEBHRER G, IE5IN T 55 3 N E
B HRFEAT RS . 4R ST T AUR I RER AL, et B A AZ,

FERL R BRI CRURE T X0 E/E RN IRTRA N — s,
TENTREHELEL, Frelteiibs a7y 2% i i Fok e — L,

WEOR AL TR B T =4S . I IEABRS KR it 5, (B TS XS
SPREMBIR, 2 IE =Y 2Rk (RONEAN R SRR 70 i b, i TR E AL
R EARE R, TSR,

EBIHAHT

1. BRESRRESSH

PR FLIRLAR T 20 BT AT A M o S5 VA R URUR R L o AR R LR S AN LA 0 AT . W]
PAREAT PO RIINEL:  HL AT LT
FaS AL T A LA LR R PE G &, RIS BTl A s A LE

2. BREIAS

it L7 g0 A P LA 5 b FRLA 0 A BRSNS B R I U A bR AL (R )
Aiio ZHTREINSHE MR MR R A AT B
LI TR BE N TER,  FIAIE LT T

3. BEESH
FL I 70 BT AT DA S0 R R L A FL B P S ) B S A R A o 0 BT 5 el A
TIRESERPUE .

B ST

B ERES

m BER A A BRRS AT

B WL S AT v A IR RAAL A B e 3, gl Db B 4t 2 06 1) R M SR ARADL It
HLRE L% . ANSYS FEF 0 T FLBK T A I R RE .

P22 5t Gk (R 2 T s (R 0 AT 5 SRR A s 3, 0 20 (it A2 08 1) RV 1 SR A
A G %%, ANSYS R/ T F B /A T PR .

B A G IR T S o AT R L BT
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W] DU S SRR AU SR E R G

W YRR =R AT AT R A T

W STRFE. AU (AR S AL

ANSY'S F2 7 i HL HORR SR UL T BERG A AR AU 22 Pl il 18098, iR ek, LRl L A2
JEas SSRGS .

RIS RSB BRI

14.3.1 |9 @R¥EAR

WK 14-1 s, WoNBFRC IR sk~ 2 B . SR IZE o=10cm, o=lcm,
TERMAERNAHE 6=1, BRI BEER 6=10.8{0 08 V=10V, V=0.5V. 71
YiorAn. WAL AT, BALK GG RE LA R

BRI ARRR, WA AT LR AT A 1A i 53 it

a

VO
it JBF
Vl
Er R <
VU W

14-1  JUTHER 2K

14.3.2 KEINETSE

(1)JA ) Mechanical APDL Product Launcher, 3 4 Mechanical APDL Product Launcher
.

(2) £ Mechanical APDL Product Launcher % 171 & Simulation Environment 4
ANSYS, License J ANSYS Multiphysics, 7t Working Directory H#i A\ TAE H & % FK,
JobName ¥ \Til H #4 F5 14-1, Hiifi Run, HEA GUI FHl.
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14.3.3 ZEMREMN

(1) 1£ GUI F1f #1i&# Main Menu > Preprocessor > Element Type > Add/Edit/Delete
4, ¥ Element Type X iEAE, $i Add #4413 HH 40 & 14-2 Frzs i Library of Element
Types X[ i&HE. fE Library of Element Types X 1iHEH & #H. 0K M N PLANEI21, iy
OK #2458 B TR AL E X o

(2)7E GUI i [ H % #¥ Utility Menu > Parameters > Scalar Parameters 7%, 3 i Scalar
Parameters X 1HHE, & X SHUNE 14-3 Fis.

Scalar Parameters
Items
W0 =05
W1 =15
I\ Library of Element Types =
Library of Element Types A0 Quad 121
3D Brick 122
SoTet 123 Selection
|
Element type reference numbs
ok | apply | Cancel | Help | Accept | Delete | Close | Help |
] 14-2 Library of Element Types X} {5 HE K 14-3  Scalar Parameters X 15 HE

(3) 7E GUI Ftifj H i Main Menu > Preprocessor > Material Props > Material Models
w4, # 14-4 FT 7~ Y] Define Material Model Behavior Xf i #E . i #%
Electromagnetics > Relative Permittivity (FHXf/rHLH &) > Congstant, #iH a1k 14-5 B
7] Permeability for Material Numberl X5 4E .

M\ Define Material Model Behavior |EHE”E\
Material Edit Favorite Help
Material Models Defined Naterial Models Available
) Material Model Number 1 J Favorites el
h°WMaterial Model Number 2 Structural

@ Permittivity (constant Thermal
@ Flectromagnetics
Relative Permeability
@ BH Curve
Coercive Force
8 Relative Permittivity

§ Orthotropic
€ Anisotropic

=l (Pt e =l

K 14-4 DefineMaterialModelBehavior ¥ 15 HE

(4) 7F Relative Permittivity for Material Number1 XfiEHEfi A\ PERX=1, i OK %
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F7s o

(5)ER ER#RAE, & R 2 B HLH BN 10, SERE LM EIZ N K 14-6

N\ Permeability for Material Number 1 (==

N Define Material Model Behavior
Material Edit Favorite Help

q a7 q Naterial Nodels Defined
Relative Permeability (Constant) for Material Mumber 1 ateriat fodels Jetine
& aterial Nlodel Nanber 1 = @ Favarites

Pery ons @ Structural

T1

Temperatures [0

NORK 1
Add Temperature ‘ Delete TEmpEraturE| Graph
oK | Cancel | Help |
& 14-5 PermeabilityforMaterialNumberl 5iEHE K 14-6  SERATRISEE X
1434 #1%

(1) 7£ GUI FtiH % $¢E Main Menu > Preprocessor > Modeling > Create > Areas >

Rectangle > By Dimensions @74, 3 H W 14-7 Bz (P Create Rectangle by Dimensions
XHHEHE o

I\ Create Rectangle by Dimensions 23

[RECTNG] Create Rectangle by Dimensions

¥1,%2 X-coordinates |0 ||0,5 |

¥1¥2 Y-coordinates |0 ||1| |
OK | Apply Cancel | Help |

14-7 Create Rectangle by Dimensions X 1 HE

(20 B NFEIC RIS A RUAAAR AT 14-7 B, Hiadv Apply #2481, AERGE — R0

K 14-8 Flias . 4652 7E I 14-7 Bz F) CreateRectanglebyDimensions X 1 A HP iy A\ 1 A
RABBRAATE :

X1=0.5, X2=5, YI=0, Y2=1
X1=0, X2=0.5, YI=1, Y2=10
X1=0.5, X2=5, YI=1, Y2=10
AR 4 ANMER IR 14-9 Fios.

(3) £ GUI i+ i%#$ Main Menu > Preprocessor > Modeling > Operate > Booleans >

Glue > Areas fiv %, fE5 HIRIHE S Hidy Pick ALL #2041, KT R %

(4) 7 GUI Fmig$ Utility Menu > PlotCtrls > Numbering Ctrls > Compress

Numbers 174>, #H 41K 14-10 A7~ Compress Numbers X iEHE. £+ Area numbers,

LN
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AR

K] 14-8 A pEE—AMER

Ak

K 14-9 A4 METE

I\ Compress Numbers 23
[NUMCMP] Compress Numbers
Label Item to be compressed m -

oK | Apply | Cancel | Help |

] 14-10 CompressNumbers X i HE

(5) 7 GUI F1i ik % Utility Menu > PlotCtrls > Numbering...fr 4>, ##H a1 14-11
y

Fi7x#] Plot Numbering Controls XJi&#E, £ Areas Numbers EiEHE, off &4 on, H.ii
OK 441155 H1iZ X G HE, 1% 4% Utility Menu > Plot > Areas i 4. I, %5 7E ANSYS [
B & H v SR ani& 14-12 fos.

I\ Plot Numbering Controls ]
[/PNUM] Plot Numbering Controls
KP Keypoint numbers I off
LINE Line numbers [ off
VOLU Volume numbers [~ Off
NODE Node numbers I~ off
Elem / Attrib numbering W
TABN Table Names I~ Off
SVAL Numeric contour val lues I~ off
[/NUM] Numbering shown with W
[/REPLOT] Replot upon OK/Apply? [Replot <]
oK | gy | ] | Help |
K] 14-11  PlotNumberingControls X i HE K 14-12 BRSNS

14.3.5 XI5 Mi&

(1) 7£ GUI FtiHi%$¢E Main Menu > Preprocessor > Meshing > Mesh Attributes >

Picked Areas 74>, ¥ Area Attributes X i5HE, F8HX 1 S5 2 5, i OK %40,
#H Area Attributes X[ TEHE. W BEM BN 2, i OK %452 .
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(2) 7F GUI #1H ik % Utility Menu > Select > Entities 7%, 3! Select Entities %t
TEHE, & Y=1 H X=0.5 £k,

(3) 1£ GUI F1f #1i&# Main Menu > Preprocessor > Meshing > Size Cntrls > Manual
Size > Lines > Pickes Lines 74, #.il7 Pick ALL #5411, 3 H 41 & 14-13 Fi7~f Element Size
on Picked Lines X 1fifE. % N\ NDIV=8, #iZZK73H 8 fir., Hidh OK &4 58 .

I\ Element Sizes on Picked Lines B
[LESIZE] Element sizes on picked lines
SIZE  Element edge length |:|
NDIV  No. of element divisions

(NDIV is used only if SIZE is blank or zero)
KYNDIV SIZENDIV can be changed ¥ Yes
SPACE  Spacing ratio l:l
ANGSIZ Division arc (degrees) |:|
( use ANGSIZ only if number of divisions (NDIV) and
element edge length (SIZE) are blank or zero)
Clear attached areas and volumes I No

ok | pply | Cancel | Help |

14-13  Element Size on Picked Lines XJ i HE

(4) 7E GUI JL1H ik % Utility Menu > Select > Everything, #RJ57E GUI J i ik %
Main Menu > Preprocessor > Meshing > Size Cntrls > Smart Size > Basic iy 2, 5 H Ul
K 14-14 Fi7r ¥ Basic Smart Size Settings X 1EAE, 15 B T 2E400N 3, Hidi OK 441 5 il

(5) 7£ GUI Ftf H 1% $¢ Main Menu > Preprocessor > Meshing > Mesh > Areas > Free
T TAEX AT, B OK 424, SeRUMRE IRtk 14-15 Fos, Mg
WerE SCNPIFAS R AL L o

|
L

L W L L W W W W WL

A\ Basic SmartSize Settings =

[SMRTSIZE] Smartsizing
10 (coarse) ... 1 (fine)

LVL  Size Level ’i‘ [ HH
HH SEsss
0K | Apply | Cancel | Help | — i§t
14-14 BasicSmartSizeSettings X TG HE 14-15  SERKIS>
14.3.6 fn#

(1) £ GUI FH1i % 4% Utility Menu > Select > Entities 74>, # 1 Select Entities %
TEHE, & Y=1 H X=0~0.5 95 55, Wi 14-16 fioR.
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(2) 7 GUI #1HH %+ Main Menu > Solution > Define Loads > Apply > Electric >
Boundary > Voltage > On Nodes 74>, #.17 PickLL 74>, # 1 W1 & 14-17 A7~ 1 Apply VOLT
on nodes X EHE, HIAFRIEEA V1, Hdi OK %4, Mhnr ke, ik 14-18 fivs.

4 35 34 33 32 31 30 29 28 27 26 25 24 23 22 21 3

K 14-16 A A

I\ Apply VOLT on nodes 3
[D] Apply VOLT on nodes as a Constant value -

1f Constant value then:
VALUE Load VOLT value

ok |

Apply |

Cancel | Help ‘

| 14-17  ApplyVOLTonNodes % 15 HE

(3) 7E GUI FL1H ik % Utility Menu > Select > Entities
4, i H Select Entities XTiHAE, #EH Y=0. Y=10 [ .

Y=5 BT AL, Gk 14-19 Fioso

(4) 7£ GUI Fti # % $& Main Menu > Solution > Define
Loads > Apply > Electric > Boundary > Voltage > On Nodes i
4, Bifi Pick ALL 4, 3t W& 14-20 s 1) Apply VOLT
on nodes X iFHE, FIAHEAEN VO, iy OK #4581, i

R, W& 14-21 Ars.

(5) & GUI FHiH%£F: Main Menu > Preprocessor >
Modeling > Operate > Scale > Areas 7%, H.i7 Pick ALL, 3
H &l 14-22 Fizs i Scale Areas X UEAHE o Fy A i il [ 2 200

K 14-22 iz, R OK #2458 .

1
IEEREENERRN

LR

{
T

{
VY

ALY

i
TRy
7JI%

T
i)

A

14-18 N2

A Apply VOLT on nodes
[D] Apply VOLT on nodes as a

23

Constant value -

1f Constant value then:

VALUE Load VOLT value

oK | Apply ‘

Cancel | Help |

B 14-19 g A

& 14-20 ApplyVOLTonNodes % iEHE

M\ Scale Areas
[ARSCALE] Scale Areas

RX,RY,RZ Scale factors -

- in the active coordinate system

|o.01 ‘ ‘0.01 ‘ ‘0.01

oK | Apply ‘

KINC Keypoint increment I:l
NOELEM [tems to be scaled Areas and mesh -
IMOVE Existing areas will be -

Cancel | Help \

K 14-21

HEINZI R

14-22  Scale Areas XTiEHE
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14.3.7 Kkf#

(1) fF GUI Fm ik $% Main Menu > Solution > Solve > Current LS @74, 38 H
i 14-23 i~ ) STATUS Command & 1, & F A 278 1 30 H SR RS B 5 4 A% T .
] s e 3R A U B 14-24 BT 7R 1 Solve Current Load Step X G HE, 1) i) A J /& 5 - 4
HEAT R M

I\ /STATUS Command ==
File
SOLUTION OPTIONS
PROBLEM DIMENSIONALITY. . . . . . . . . . . . . 2-D
DEGREES OF FREEDOM. . . . . . VOLT
ANALYSIS TYPE . . . . = o & o o v v v v v = w & STATIC <STEADY-STATE)
GLOBALLY ASSEMBLED MATRIX . . . . . . . . . . . SYMMETRIC
LoaD STEP OPTIONS A\ Solve Current Load Step =]
LOAD STEP NUMBER. - - « - - - o o o . [SOLVE] Begin Sclution of Current Load Step
TIME AT END OF THE LOAD STEP. . . . . . . . . . 1.8000
NUMBER OF SUBSTEPS. . . - + « =+ v o v oo - 1 Review the summary information in the lister
STEP CHANGE BOUNDARY CONDITIONS . . . . . . . . DEFAULT WindDW (Entltled /STATUS Cﬂmand ), _then press
PRINT OUTPUT CONTROLS . . . . . . . . . . . . .| NO PRINTOUT OK + + t ‘th 1 ‘t.
DATABASE OUTPUT CONTROLS. . . . . . . . . . . . ALL DATA WRITTEN 0 star e solution.
FOR THE LAST SUBSTEP
0K | Cancel ‘ Help |
=g >
K 14-23  STATUS Command % [ K 14-24  Solve Current Load Step X} 1fHE

(2) H.7unP 14-24 ATz~ Solve Current Load Step XF G HEH ) OK %41, FFafKfi#,
2t Solution is done &7, SRAETERK.

14.3.8 /FALIE
(1) FERCRgIE, F RT3 NJE ]G A B8 HEAT AC B 0 #r o 4 GUI F ik 3%

Main Menu > General Postproc > Element Table > Define Table fi7%, 5 H a1 14-25 Fow
(] Element Table Data X} & AE .

A\ Element Table Data ==
Currently Defined Data and Status:

Label Item Comp Time Stamp

sd... | Update | Delete |

Close Help

Kl 14-25 ElementTableData X5 HE
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(2) iy OK #%5H, s anl&l 14-26 7~ ) Define Additional Element Table Items X}
TEHE. %I\ Lab 2 SENE, i%£#f Item A Energy > SENE, H.ii Apply %40 .

(3) 4k4 ¢ X Element Table,Lable=EFX, i%&+% flu&gradient > EFX, H.i Apply $%4;
i\ Lab=EFX, %% flu&gradient > EFX, Hii OK #ZH5EHE, 5ERE L Element

TableData X & HE N U1 & 14-27 A7 .

I\ Define Additional Element Table ftems. £

B[ Elec energy sENE

Elec energy SENE

(For "By sequence num’, enter sequence
i ection box. See Table 4303

in Elements Manual for seq. numbers)

oK Apply Cancel Help

A\ Element Table Data ==
Currently Defined Data and Status:
Label Item Comp Time Stamp
SENE SENE Time= 1.00

EF¥L EF X Time= 1.00

Time= 1. 00

add .. | Update | Delete |

Close Help

[% 14-26 Define Additional Element Table Items ¥ i5HE

K 14-27 5ERGE X

(4) 7£ GUI Ft Hi%$¢ Main Menu > General Postproc > Plotresults > Contour Plot >
Nodal Solution #74>, #fHi & 14-28 F7~ ] Contour Nodal Solution Data %I HE .

M\ Contour Nodal Solution Data
Item to be contoured

Favorites

& Nodal Solution
2 DOF Solution

=il ectric potentiall

Flectric Field
Electric Fluz Density
Magnetic Field Intensity
Nagnetic Flux Density
Maznetic Force

|

Undisplaced shape key

=5

|

Undisplaced shape key [Deformed shape only

5

Scale Factor [Aute Calculated

Additional Options

=Ifo
@]

‘ Cancel ‘ Help ‘

] 14-28 Contour Nodal Solution Data %} {5 HE

(5) ##% DOF Solution K f¥] Electric potential, .7 OK #%4H. £ TAEX F4 i

K 14-29 o 55 a2
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K 14-29 ZE LR

(6) 7£ GUI Fti Hi%$¢ Main Menu > General Postproc > Plot results > Vector Plot >
User-define Vectors 174>, 3t Vector Plot User-define Vectors X 1HAE, 152 & W&l 14-30 fiy
No Ml OK %815, Ll 14-31 Prosifiigsmas.

(7) 7E GUI F1fi H 1% #¢ Main Menu > General Postproc > Element Table > Sum of Each
Item iy 4, #tH WP 14-32 B[ Tabular Sum of Element Table Item XHifitE. i OK
2, SR REE .

I\ Vector Plot of User-defined Vectors J
[PLVECT] Vector Plot of User-defined Vectors

Item I-component of vector F
Lab2 J-component of vector

Lab3 K-component of vector

LabP User label for resultant

LT

Mode Vector or Raster display Raster Mode -
Loc Vector location for results Elem Centroid -
oK | Apply | Cancel | Help |

& 14-30  Vector Plot User-define Vectors ¥ 15 HE

1

lnnuuoun

T
1

T
pununnt

T
1

I\ Tabular Sum of Each Element Table Item 2

i

- .
e gu5# [SSUM] This function calculates the tabular sum of each

element table item.

T

— cance | _nep_|
K 14-31 I5mRE | 14-32  Tabular Sum of Element Table Item % {EHE
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(8) fEfAHINMEF BT W N4 .
*GET,W,SSUM,,ITEM,SENE
C=(W*2)/((V1-V0)**2)
C=((C*2)*1E12)

H ERAASKRSE C 1, W 14-33 Fion. 78 GUI FHi ik Utility Menu > List >
Statua > Parameters > ALL Parameters f7 %, 5 H 4118 14-34 Fr7n*STATUS Command
.

K 14-34 Fix[f*STATUSCommand 7 11 H S 7R T BBk (1 HE A48

N ssUM Command

==
File

SUM ALL THE ACTIUE ENTRIES IN THE ELEMENT TABLE

TABLE LABEL
SENE
EFX
EFY

TOTAL

A.444978E-18
5967.08

—134.542

14-33 SSUMCommand % H Kl 14-34 *STATUS Command & [

(O TR A 1) QUIT #2241 , # tH Exit from ANSYS XJ 154 . £+ Save Everything,
RAFFTATUH, Hidi OK #44H, 1B ANSYS.

REING

ANSYS [ 1 o] ABEAT 2544« I Arah, W] DABEAT st i o £ — ORI 2 Hr
TS R MR R . RERHAE. BOEEE . WIORRE . WA R FHAT. RS
WA EREARAE S R T AR AELE RIS AKREAR AN AN 8 S SR 75 0 B B3 o

e FLIALAR 0 BRI BL o B v S5 LI R URURT R I R AR R LR AN LA 3 AT, T
PABEAT AN AR F S AT LA

FaS AL T M A LA LR B PE G 2, BRIV AR5 TN i s I L

R 37 70 M I AR A el L 20 A BN FL 55 B AR R S A bR . (R o)
Ao W HTREPIAE . R AT B . BRI AT R BUE NERTER), W%
IEEE TR %

FEL B 70T T AT S0 P I AT PR A R R 5 AR ) S AT IR A, T i
VRHIRIYR IR E -
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ARSI

b TR VB S AR B2, B8 TG B W AR 2 R AR,
BB o MR AT O R A i A, (S SRR A A B

AREREAN BB E AT EOR, B PRX — . flan, £ (CREA SR
FERE SN PERERIE DU, T oA H R 7 7 AR IR A A AR T, KPR AIAKAE, #
AnfRr s R SRR L ? RS SRR AR S, HLP BIWT DUREF] ANSYS #4720
IR IAL 3 T

F S BR:

B ARSI S IR
B ERITRG T
B EEEBERG T
B EEANEGE NFRAG T B E RS T T
iRt

ME I i AR Z IS A B AN LA 2 1A AH EAE 204 o 90 S s 2347
5 RSSO AR ELAR Y, SRR Eh It I o7 A2 38 A ) RS 0 AT R B R o LA
GBI BT TR T

G T R RO T R G I EY, (BRI LA . I R & AN B 4

15.1.1 RFES

W R 7 i AR P A B A — € T HES I 0 H s R — e T AN R 2
Iy AT, DR R — S A RAE 9 B N 2058 A A i 5 ST R A . R
P17 R IR SN RS G 0 M, A sP A 20 IR BEAE DR “ a8 7 i n 2 i e fr) 152
VAR

WGPy 22 370 5 2 TR AN A AR 2 MR EAE R SR & b, SR — D e B TR
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SYNBIARE S
W TR, AREELG AN TTREZERR AR T AR R I FE A — M . Y
— NI AT VM 7 — S W 4 R, A MR R A

FHEelE A “Rmm” . B, THEREKIeBE IR AL 7R AT 45
R AT R J188 s o R 151 RS, Iad >k a2 ma s ) B s i LR . sEfs b
WA UATRAZAAR /)N, BT LA ZREANTE, PR, b ELR PR AR M f5 s . 4
SR, RS AT, WA ICH T KRB, MR IoH TR AR TE o

— N AR AR RN AR @, S R M S R E IR B s, B
Z2 A AT FE T T00 B () AR 5 TR BE A o AELLE PR AN 20 B Ao R ) 2 B 0 A2 o e T
AR, 3 AR AR ) SR MR R e, IX T E R R AT 1 S B AT

P #E A A2 T 2 ML BT — AN —NMET 8. B — NS RN
NE TR . RIS ER, WA AT ISR N S m s —
ANEL I HTIEIN A ] oy AR B A SRR A T o SRR B B AN A2 At
YVEL AT B RR AL, XA Y 44 SUH TR R G e R A B A BT I 4 R

R ANSYS TR G AT S, ARSI ) BRI BN e, FRSR-45
MG WG . SSRGS . e -5

ANSYS F2J7 BeM s FH— N SR AT 2 RS & o0, A A R — /M E BR TR .

15.1.2 EHIERBEHH

BERE W 75— R R — b, RIS A L AR AR
TGo I THE AL E i T R I O R R B A ) ) O AT R B R H T
FIFH TRANS126 $.76H) MEMS 73446

XA A B LA IR AR R A R AR m I, P A E A AL, R
e PUNPAS M Z TR A BN . B, 2EFARN PR A A, r Ui T IR
MBS, SR BT MR 10T . W] DUB RS B AT AT — B A 25 ) T A
(04T S5 A AT BN B B b eb e T R T DU AR 2 [MAS B 4T, H
BB — RGNk

YA MM EAE R R m IR, HE S EA Y. AT E—
UCRABIS RN R . BERE BT R, WS A0, mg-Hiisy
Mro IXEEIHT A A T RRIR BOARR A RT B SR AR G 3 A A LA

RS B B AT

15.2.1 [9)@R¥EAR

ARG — D RURE IR o
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ugid

e

15-1  JUTHER 2K
WK 15-1 Fros, US4 B R A R B0k 2E B ok B e —ife, MR 1 S5k 2 1)
PERLE T AN 15-1 Fis.
£ 151 MRSH

FRPEALE 2.00E11
kL1 AL 03
LRIk R E 1.00E-5
PAPER 1.10E+11
L2 HELVNEA 0.34
2.7 1.60E-5

SBBERES, HVAE A 100CTH FI]RAE,
15.2.2 XBINET S

(1) )55l Mechanical APDL Product Launcher, # tH Mechanical APDL Product Launcher
W,

(2) 7t Mechanical APDL Product Launcher % H ¥ & Simulation Environment A
ANSYS, License & ANSYS Multiphysics, 7E Working Directory *#i N T.AE H X &K,
JobName ¥ N H 4 #5 15-1, #ifi Run, #EA GUI .

15.2.3 EMHEM
(1) 1£ GUI F1f #1i&# Main Menu > Preprocessor > Element Type > Add/Edit/Delete
fr4, #H Element Type XEHE, $id Add %1, # 40l 15-2 B Library of Element

Types XJ 1t . 7F Library of Element Types X 1% HE HH i £ 5628 41 9 SOLID186, iy OK
P 56 B TC R Y ) 7E S
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M\ Ubrary of Element Types

b

Library of Element Types

Quad 4 node 182
8 node 183
Brick 8 node 185

m| s

concret 65 -

[ 20nod=185

Element type reference number

i

oK Apply Cancel Help

15-2 Library of Element Types X i #E

(2) £ GUI i+ i%$¢ Main Menu > Preprocessor > Material Props > Material Models
4, i E 15-3 FiRH) Define Material Model Behavior XHEHE. A4 BHERL Ky
Thermal Expansion > Secant Coefficient > Isotropic.

(3) 7EF#H W 15-4 Fr7n# Thermal Expansion Secant Coefficient for Material
Numberl XiEHEF, BEME 1 LK R, WE 154 P,

A\ Thermal Expansion Secant Coefficient for Material Number 1 ==
A\ Define Material Model Behavior = e ==
Kttt ie/p Thermal Expansion Secant Coefficient for Material Number 1
Naterial Nodels Defined Naterial Models Available
[t crial liodel Number LS @ Favorites =
@8 Structural Reference temperature|d
Linear
Nonlinear T1
9 Density T e s
8 Thermal Expansio e s
& Secant Coefficient ALPX 1e-008]
LA sotropid)
€ Orthotropic
Instantaneous Coefficient
@ Thermal Strain
2| 5 Pt o ~| Add Temsrature‘ Delete TEmpErature| Graph
k1] | (5l I
oK. | Cancel ‘ Help ‘

15-3 DefineMaterialModelBehavior X} i K 15-4 AR 1 bk

(4) 1 Thermal Expansion Secant Coefficient for Material Number1 XJ i AE ik 7] DA%
BB Reference temperature (Z5ii ), fEAFIM A IHEERESHERERN 0, H
A MESE NS G R — B SR EN 0.

(5) [AFE 15-3 AT~ Define Material Model Behavior XJiAE, &M R Y
Structural > Linear > Elastic > Isotropic, & X & [ml[F {3 R 240, i 15-5 Fios.

(6) EHE FR#EME, THME 2 KSHUE L, MR 2 lZH0E LR 15-1,

N Linear Isotropic Properties for Material Number 2 ==

Linear Isotropic Material Properties for Material Number 2

T1
Temperatures
EX 2211
PRYY 0.3
Add Temperature | Delete Temerature‘ Graph

oK | Cancel ‘ Help |

15-5 ME15ESH
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15.2.4 18

(1) 1£ GUI F1f #1i&# Main Menu > Preprocessor > Modeling > Create > Volumes >
Block > By Dimensions 74>, 5 Create Block by Dimensions X1 .
(2) INFBE—NKITTTEBIRA A AR I 15-6 Bias, B Apply %41, AREE—
NI, ESHNE AN KITTEASEW T,
X1=0,X2=0.04
Y1=0.0005,Y2=0.001
71=0,72=0.005

e OK #41, SERAEAIE ST, b 15-7 B

I\ Create Block by Dimensions

[BLOCK] Create Block by Dimensions
¥1,X2 X-coordinates

R

¥1¥2 Y-coordinates |O ||0.0005 |

7172 Z-coordinates |o ||0.005| |
OK ‘ Apply ‘ Cancel | Help |

K] 15-6  Create Block by Dimensions %} & #E

15-7  SERJ LA

(3) 7£ GUI 5t H & Main Menu > Preprocessor > Modeling > Operate > Booleans >
Glue > Volumes 7%, 7E# HFRIHE 87 Pick ALL 4241, KT iAki#% .
(4) 1F GUI F1f H %4+ Main Menu > Preprocessor > Meshing > Size Cntrls > Manual

size > Global > Size 74, #H U1K 15-8 AT7~ [ Global Element Size X 1EHE, ¥ & H.I0 N
~}>4 0.0005.

N\ Global Element Sizes

[ESIZE] Global element sizes and divisions (applies only
to "unsized" lines)

SIZE Element edge length 0.0005

NDIV No. of element divisions -

I

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

oK Cancel Help

Kl 15-8 GlobalElementSize X} iHHE
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15.2.5 XI5 M&

(1) 1£ GUI F1f #1i&#¢ Main Menu > Preprocessor > Meshing > Mesher Attributes >
Default Attributes 7%, AT 1, i OK #ie4Hl, st 159 Fiami Volume
Attributes XJTEHHE

(W BB Z N 1, By OK $24H . /£ GUI F[H H 1% $ Main Menu > Preprocessor >
Meshing > Mesh > Volumes > Mapped > 4 or 6 sided 7%, fIAAZ S 1, B OK #&4,
FERL 1 SRS R 7 o

(3) 1£ GUI F1i #1i&# Main Menu > Preprocessor > Meshing > Mesher Attributes >
Default Attributes fir%>, AR5 1, Fidf OK #%4H, £ Volume Attributes X #HHE $11%
BEMER S N2, B OK #%4 . £ GUI Ft[f] # 1%6#% Main Menu > Preprocessor > Meshing >
Mesh > Volumes > Mapped > 4 or 6 sided 774, $AEIw'S 2, Hii OK %45, TERM%
R 53 AR I 15-10 P .

I\ Meshing Attributes B3
Default Attributes for Meshing
[TVPE] Element type number 1 SoLD1g6 -
[MAT] Material number =
[REAL] Real constant set number None defined -
[ESYS] Element coordinate sys 0 -
[SECNUM] Section number None defined -
oK | Eore] ‘ Help |
. - . - e
15-9 1 54%l4) 15-10  SEp TRl oy
15.2.6 Nz

(1) 7£ GUI FtH & $¢ Utility Menu > PlotCtrls > Numbering...fi7 4>, ## H a1 15-11
Flt 7~ ) Plot Numbering Controls Xf i&HE, %&£+ Areas Numbers ZiEHE, off &4 on, Hiii
OK %4l 5% FHIZAHEHE, ¥E$E Utility Menu > Plot > Areas v 4. UL, %5 7E ANSYS [
K& O Bos s 15-12 s

(2) 1& GUI #H1f #1i%&# Main Menu > Solution > Define Loads > Apply > Structural >
Displacement > On Areas 7%, 5t Apply U,ROT onAreas XJ iFHE

(3) 1£ Apply U,ROT on Areas X iHEHE-RHIA 5 5, 38t a1l 15-13 Bis ) Apply
U, ROT on Areas X iliHE. B EL MK A HEZ N ALL DOFs, Hidi OK #2158 .

(4) BE FRRAE, 490 16 S H4H H HE . 5T HE HEAREWE 15-14 i,
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I\ Plot Numbering Controls g
[/PNUM] Plot Numbering Controls
KP  Keypoint numbers I off
LINE Line numbers [~ Off
AREA Area numbers I3 iDn
VOLU Volume numbers [~ Off
NODE Node numbers [~ off

Elem / Attrib numbering No numbering <
TABN Table Names [~ off 5
SVAL Numeric contour values [~ off
UNUM] Numbering shown with [colors & numbers <]
[/REPLOT] Replot upan OK/Apply? ’m

ok | Apply_| Cancel | Help |
K] 15-11 Plot Numbering Controls %} & #E K 15-12  BoRignS
I\ Apply UROT on Areas x|

[DA] Apply Displacements (U,ROT) on Areas
Lab2 DOFs to be canstrained

All DOF
Apply as [Constartvaie ]

If Constant value then:

VALUE Displacement value I:l

oK | Ay | Eone | Help ‘
Kl 15-13  ApplyU, ROTonAreas X} iifiHE K 15-14 5ERAH

(5) 1& GUI #1f #1i%&# Main Menu > Solution > Define Loads > Apply > Structural >
Temperature > On Volumes 74>, *ii Pick ALL %41, 3% H an &l 15-15 Bz Apply TEMP
On Volumes XJiEHE, AR 100, i OK $%4 58 B & Yo

(6) 7£ GUI FtH #i%$¢ Main Menu > Solution > Define Loads > Settings > Reference
Temp 74>, #H 1K 15-16 Fi7n i Reference Temperature X 1EAE, 3 ESHEEN 0,
By OK 424 58 . WIHEE XM RHIN ik C &8 NS H L, WAL ERATE I

I\ Apply TEVP on Volumes H| A Reference Temperature
[BFV] Apply Temperature (TEMP) on Valumes
Apph [TREF] Reference temperature -
PPl as Constant value hd

If Constant value then: . 5
onstant value then: - for thermal strain calculations

VALL Temperature 100
ok | apply | Cancel_ | Help | a3 | Eancl | lisle |
K] 15-15 ApplyTEMPOnVolumes %} {5 #E 15-16 ReferenceTemperature X {5 HE

15.2.7 Kfi&

(1)fF GUI F 1 % Main Menu > Solution > Solve > Current LS fir 4, # H & 15-17
Fr7n ) STATUS Command & H, & H 2o 7300 H FSRRE S A Ik I, [R5
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AP 15-18 AT7~ ) Solve Current Load Step XJi&4E, ) 1) F 7 & 5 FF 4R 3- 4T SR iR
(2) Bk 15-18 Fizr Solve Current Load Step X UFAE FH ) OK %40, FFafRAE,

243 Solution is done $27x I, SRARTE Ao

N\ /STATUS Command ==

File

SOLUTION OPTIONS

PROBLEM DIMENSIONALITY. . . . . . . . . . . . . 2-D
DEGREES OF FREEDOM. . . . . . Ux UY Az  TEMP
ANALYSIS TYPE . . . . - . . . . o . . .. ... STATIC CSTEADY-STATE>
NONLINEAR GEOMETRIG EFFECTS . . . . . . . . . . ON
ELECTRO-MAGNETIC UNITS

MUZERO . . . . . . ... ...
NEUTON-RAPHSON OPTION

CLOBALLY ASSEMBLED MATRIX . . . . . . . . . . . SYMMETRIC

LOAD STEP OPTIONS

LOAD STEP NUMBER. . . = &« v v o v v v w o a 1

TIME AT END OF THE LOAD STEP. . . . . « . . . . 1.0000

NUMBER OF SUBSTEPS. . - + . « o = & « v a oo 1

MAXIMUM NUMBER OF EQUILIBRIUM ITERATIONS. . . . 15

STEP CHANGE BOUNDARY CONDITIONS . . . . . . . . DEFAULT

TERMINATE ANALYSIS IF NOT CONUERGED . . . . . . YES CEXIT> k4

K] 15-17 STATUSCommand % I

15.2.8 FALIE

A Solve Current Load Step @
[SOLVE] Begin Solution of Current Load Step

Review the summary information in the lister
window (entitled “/STATUS Command”), then press
0K to start the solution.

0K | Cancel | Help |

15-18  SolveCurrentLoadStep X iHAE

(1) 1£ GUI #1f #1i%&#¢ Main Menu > General Postproc > Plot results > Contour Plot >
Nodal Solution fi74, S H 41 15-19 fi7~ ) Contour Nodal Solution Data X i54HE, G+
Body Temperature, H.ifi OK %4, £ TAEX Frexhan& 15-20 Frs iR = K.

(2) #%F¢ DOF Solution %15& H ] Displacement Vector Sum, H.i7 OK #%4fl, Riw]7E

THEXHERNZE, W 1521 Fir.

A\ Contour Nodal Solution Data
Item to be contoured

Favorites
¢ Nodal Solution
DOF Solution
Stress
otal Mechanical Strain
lastic Strain
lastic Strain

Creep Strain

Thermal Strain

& Total Mechanical and Thermal Strain
@ Swelling strain

Energy

Failure Criteria

=

Undisplaced shape key

Undisplaced shape key [Deformed shape only

Scale Factar [auto Calculated

Additional Options

@/

Apply ‘ Cancel ‘ Help ‘

K 15-19 Contour Nodal Solution Data 5 {5 HE

255



ANSYS 16.0
BRITDTMANZIEE (5 2 O

RODAL SOLUTION

1520 HE=H

ETE ] L ATET=0% TAE9E-03 EET
JBUSE-04 «Z44E-03 - AOTE-02 « $TOE-02 «TIIE-03,

B 15-21 iR

GOHFEUE 15-19 A7 Contour Nodal Solution Data X735 HE 77, #£4 Von Misses > 1st
Principle stress, A PAEEE 11 /M /7, @0l 15-22 fivs.

HODAL SOLUTION

STEP=1
5UB =l

o]
0 [—
-1B3IE+09 N _GEAE+OE CISIERDH . 3LEE+DS

J121E4+08 -A01E+0T -129E+0% LT ] -ITHE#0S

1522 s N
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SRR E
(P Hs T HAZ ) QUIT 4241, 9 Exit from ANSYS X i&HE . i #% Save Everything,
RALFTETE, Hid OK 4%4, JBH ANSYS.,

KEINGE

AT ANSYS REE T HrER R LLZ BT RIS 0. #vor b, mami o irssn
SERK Y, HP NGRS S B M Hr Thee, SEMEHMTA S, A REE BB
BR

FEGE FH B B I R & o A R B, B % 789025 R 70 A Xt R I R 2k 1k
—AT LU TS RE T, SRR IR

T RGO EAE AR SRR AR R S SO, IR E a3, R
o BN 73 M 2 T A AL (o a0, AES PR & o3 A, al e EAT Ak
LRV M, SRR FE AT EERE 108 o AT LICREIBE 25 A I A A — i 20 BN ) i
AT R R B A N BT RN 3 A PP AR & T LU A A B 2 M2 B T, B
PSR — ERE N IE

U A MR LA R s AR R, B a R A, eAmeLE—
UORMFAGRIER . HEA G HIB747 IS0, SR sh i ILRefk o i, Rt — oy
o IXEEIMHTAR, TR T ARRIR AR & BT LSRR S 3 1] AR ELAE A
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TAE RIS 73 W oy R B i S AR b . FEAR R Z BT IR I BT A 2451 4552 A
LR IR, BV 32 1 52T . RS 5 AR 2 18] 4503 e 2 PR E

Kb LR, JUTF ARG BARLEAT NS5 o O 1 AU AR 45 ) B H3 SR,
AN G B AT AR LA 1) R SR A o

F S BR:

B RAREAE TR
B ARARLAE M AR R
W BRI LT ARLNE K T %

N

EHFE AR, SEEBERSWARLIENE, i, AT BEET, &Rk
A i — AN FERIIR, W0 16-1 () Fiass GRE—NRZE FCE B, SR
[ FER e ORI N E, W 16-1 (b) fiR; MERFESRE LRBEN, Btk
R T % 1 ()RR B B SR B R T ARk, W] 16-1 (o) B WSk b o]+ 1) e AR
TE 2R ok, R IVENTRRE R T B VESS M B ANRAE,  RIZARAL O 25 44 WP

16.1.1 JELZ R

SLESSH ALY R RIRZ , ERTRL BREA =Fh 228,

B RSN (IR

V2 WA R DU — R SRS R AL ATy, B, — R A BEho iy e g mT
RERMRSI, HATRERINEN; HRE AT REZ MY, WATREZ A, R ReR
HRESH, AT RERRLHY .
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E&EEE o
F
() 4744t
u
F
t, t, ot t
Ar=Zzoo——zzz=7A
(b) A% u
F
©) (0
—| <, —! b,

(o) ®#hf
Kl 16-1  FELR M SEMIAT NI ) 1

RERGMINIE, BT RGURENEAE, AR ERREL . RSB BT
AFSF EARA R AR RSIEIL ), Wl fe 2R oM R SR (e ok A g 25l A
JIE56A) . ANSYS B2 /F i LT YIS 5 AR SEIE T, FI R IX AR AL 2 L

AL — AR IR A AE LT, B RS AL AR LR S rh — R Bk 22 1Y
T

L IDIRIIE (52 3

WRE AL KA, CRUR VTR B = SRS AR LRI N . — AN )
WIPE, Bl = A BT G0, AT AT i, DAEEh /B W R, S S0 i s AR
AT N AR EIRIE, ] 16-2 s

IF==r
Fop
A B
B
A
CEP I Uppp
) iy}

16-2 Pyt toRia ) LTIR Lt
m PR
ARLANE 1 L T - A2 5 A A R AR Z A A4 K57 LR IR o VF 22 DX 3 vl BASE ALK B 7
-NAENT, BLEINE S CARAE S-SR ROR DL R ), PAELROL CAIED, I
6] i CHNE SR AR W SR T )
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16.1.2  HWi-hFR %

F ANSYS T2 () 5 FE R AT — RV 5 72, KT TFE R S0 1 Y
SR, ARZRPEEMIMAT AR HI XA — RN TT R R . HRE— R RIER
BT AR R AR LM 7] 2

BT IR G AP T AR o — MU BA A HE 2 M SR AR S R AT 0 i — RV B i &
A RALE JUAN 8 A2 N BB A — DN BRI LA T2 NN 8 s & . 78— M B SR AR 58 ik
Joi, MREEHAT N AN IR B B, R U R N R R R DA S ke 4 ) NI R R R 2R P AR
fH2, 2l0RE R 1G ST DA P St e B B — NI B R IR E, RBEREALE
P, W 16-3 (a) Fias.

ANSY'S 2y 385 A A 2 iy AR R AR R 1 XM R e, e AR AN AT
8 () R i R A B PR B (FE A2 BRVE )

Kl 16-3 (b) i 1 7E 5 H H ARG it 2 A v A iy AR s AR A . ERRIR
KAEHT, NR bR ZERE, XNMRERLBEE D) O NI 570N &) A
IR ) 22 1H

TSR Ja A AR 3T AT e e R A,  HUR A URSIME . W RN R e S, =
Wit AR B, BN BRI, IRIFHTE. RS Fhis AU B 3 ) S s

F calculatedresponse F

| <[]

u R
true response

u U

(a) Ay &R (b) AW S AORAE 2 DTSR
Bl 16-3  aipesg B LS 2R - AL A K &

ANSY'S FEFP4R L 17— ZR 5 i & R A 5 fm AR AL S e, i EE N R B MBS R L A
ENFATLD L A, R HEEE RIS RS A, WRA B B, AR e Bk Sk
TR — AN R b T CHRHE P B3R 70

XL R S AR E ARG ARLEFR S 0, WEARIUUAER NR Jrik, B DI
JERE R RT REAR N R AR, U™ B AR o SR A D0 B4 A ST S M T R 2 T
TP IS AT, A EGE SRR R 1 MEERA AR S
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(% 16%
LR N SR
. SHSCREROTIR, T BLBGE 0 — RO 7I%, RIILK 7ok T R R

K7 S NR PG AR — B, I B 24 T LI B iy ok
GBI, AL LRI B A SRR ik LT S 16-4 3%,

F

Sphericalarc

Fe "
r3
s
2 Convergedsolutions
FA: Fl
) rl - The reference arc-length radius
Convergedsolutions 12, 13 - Subsequent arc-length radii
rl

u u

K 16-4  fE50H) NR Tk 59K TV 0 H i

16.1.3  FFLMEKRRRIALAR 5]

R R AR Bb. To5. Tkt
“TRUZ” G52 <IN 3 R R SR . (B BRI B
R
o TG AHEEA, NTIESIME, WURHEREAIGT B YRR (T
R
o TG ATHN, KT RIICTEHIE, LIRS
I 16-5 YT T — PR M4 SR A

Load
| Loadstep2
Substep | : O Load step
. ® Substep
Load step 1 : ! :
_________ [
| : |
| |
[
ol
| | |
Loy
oy
| | |
[
[ )
Tirme

0 05 10 15 178 2.0
B 16-5 #Hfib. 7. K “Bfa”

1. WA R
20 P S A T SR BRI, A8 DA il
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BRI R, RO R A IR ?
m AR (DUEREED LW RPN, AN ZO X EEAN A (156 H
AN R ST SICE ) 2

L e WS I, ANSYS FE/7 =45 t— R 5 I, BI AT ORI SIis: & e 3 AE
JIFE ¥, HeahEX B H R R4S oS4, BANTUE AT DA A RSSO BRAE .
XF 2 E LI, [ A A SIAE U P e 6 el AL

L ECSE NI, R (E DUy R SR O T IS X B i AAEAS e 2k
At S PR 1 RS AR B . DRIk, WRFREE, (A (Bl dE
DNFERRET) WCSUR IR WRTEE, DA DAL RS Ak a (BRULRE SN N ERE ) sk
&, (ERIEE A R R EAT.

B 16-6 Fiow, & — RS F A A Y Sk & SO AR IS O . A58 O UaR, itF
SRIIAIAZ AR, TRV RS, R R RS AR B AR i, B A A
R, B SR A

F

Le— small Au

iter, #1

u

Bl 16-6  SE A AL AL WO SIS 245 I AT BE 7 AL A IR R 45 R

2. REFTASERTFITH: FTEKBE

WA AN RA R SRR Y BAE L E R, XN RGN, e
A RGHFE (Wit TN AR B SR, R AR R, — AN RS E RG]
T 16-7 Fias.

— MRS RGN T S FRRTEOS, I8 W] DA ARTIRT A DT 5 1S Sk, 1
Ao A e R e MR, — N AERST RGM A 5 BEAHSG,  BlbZ2% K ERBE R4 sL
Bring s s, CUORISRERME R, R4 e B mria i, nl oA 2 T — AR 5L
(1) CANAE FARHEAL Sp AT ), X FE R 70 At AT RS FE A O ) o SRR AH DG i e i SRk 2%
BmEk (B, [FHTZ ) BImANEmE.
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MR REEE
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Kl 16-7 AFspfE GEREARSCH) %

3. FF

B Z AT, RSB Z BT, B2HTPR (B, b
I E]20 ) 38 S BUR I RS BE, (H UL s AT I (8 AU . ANSYS $2EEPH T i2oke%
il T AL

o ILHEIN K

A DLIE AR 2 SERR R 70 R, AT DO fi E I TR PR ] TR A

o HImEMK

ANSYS FiFp, FETS5M IR A RGNS, SR B [A] 2K

4. FHE

AR SEAAEREA TN S IYIT8) 7 v P A AR R R o, T ELG 85 R AT D9 T AL
g, W UABR ORI BN, A A ZBRENS B S /NI TRID A, H AT (8 0
A — IR E - (5500 Fo VR 2 0% KIKFATIEARE0 .

5. B ESY

USRI B G5 M AT AR R M B AR 2R AR AE, VR BEAE R G0 N () FR 28 1 358 00 30
AR D . FEIRRE—FRE O, 1T LB E S 8] 2320 DL B8 75 ZE R R P K
AFHRE EE AR 2 0] ) R4l [FIRE, SRR el 0K e sh e, AT A 1 shis 1)
9335 KE ANSY'S FEFF 1) 005 1o

TR T — RO SR IR B Bh R IE R T T T, B ERE AU SIUR K,
TG AP K O, ARG RGN TP BB E R S, W A R [E]
RIS, i Ry BN R0, SR EHE S, FEx —d R 2R
WS ERBE fe /N TP CR A P 4R ) .

6. HKIFTFLIBHE
MG A RAZTERS, NAZE BRI A kAR T A8 . fE2 8N H, Bibds
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P AR T, it N 28 4 R IO BT ORIFAEE (107 TR o 107 55— 2e 5 0, ke el ey i,
5 H T A R B T AR AR o

ANSY'S R Fp 3 I P A OU AR T LA, AR T it in (0 280 8 8 o sk FE A £
K ANE BTT T3 17 (0 SR T DR EA T e I B0 5 ] 2 iy 11 P A6 A8 1 B0 3R T (92
FLAT AR “BREE” 7. B AIEREE 7100 B 16-8 B o

EE, R, AMEIET RAbR 2RI, Bk, TR AR A R AT T
[ S o

AT BT HITT 1A B JEHITT 1

JIerd Zi:l:;?

|

!
A }____J %ﬁ\\\l
BIER pb Yy égégé%g

K] 16-8 AT HT 5 #Anf 75 )

16.1.4 JFL 4SRRI

FF oA AR RS AT R, S0 MER ST R BEARMRL, DD 3G SnEk,
RS — DT AR, SIS MBRS AN EEAN, SERSTRES I
TS T AR BN o Rl TEBRAS SRR e, “BIR” SR RORSERR IR P . H B
A S R R RS TR S R T

W RZRME AT R B 4

181 -5 HAAT AT B 2B B TRl — R B & R @A AT IR LR b . [RIRE, TBig
IEAEREAT IR 230, o A P B S TH GUI I 38R AL 4D TSk A AL S i il A

AR JE AR M S AT (v, o T AE AL 77 ANSYS 40—k
LMW — R I 4. 55— WEEL M6 8 (GUL 735, SRR T
ANSYS ) GUI H 44T R 74T

B RSP IRGR

RAGIRLEME AT LR PE T s E IR 2%, (HAREE 7y A AR . WAL i)
TR, T TR AR R

AT HEAT AR R ER S b, ARERMERRS TR F S T I — PR e 2. AR
ST, AERRFR EE LR = A R ED IR AL

@O .

@ NS 2R,
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@) Fuish

(1) BUE 1. #HL

KRR AR AR A T L TR, R IR/ T 7EIX — 2D b il e A R Rk
(R T ECAE LR MM R 0, o SRAB Y A, 5 DK AR RN, g — 7% B 0 AR s B 5
JIRIESE (HONHD RAFERR.

(2) BB 2. NI HA R

EIX— i, TR BAED, FRE AT PRI, A RICRE. BEARE
LM RBEHERZAPAIGE, HORFEPFEIER, AR TEMERME, b3t
FRUF.

@® HEN ANSYS RAif 2% .

PANPA
i 2

/Solution

GUI: MainMenu > Solution

@ & TR EY K o i I

ST RBIRN MR DA 2 — N AT e (e, fERHE—A SOLVL 42 J5)
ARER A . ANSYS $ LI S 1 H T s 04

I F RSt (ANTYPE).

—fEH L 2% NewAnalysis CHTIZ3HT)

W AR, §A (ANTYPE), i%#% Static ().

I RARTEECR N AR IR (GEOMD .

HARFTA WAL ER = KA. SF MR LR 6 R R it —
PARR

I IR, (SSTIF), WIRAFLERL SRR R iE £ ON.

I A i-F g ARG (NROPT) .

AAEIRZENE /3 B FR A P IR AR T, X NG TG 72 78 SR AR 1B) B B 2 A B 2ie— IR IED)
FERE, mT DR X L H 1 — A

FEF kS (NROPT, ANTO), 273 THIA R A7 /R AR LR PERR S, 135 1 Lk 1
W AN, LR TR BN AR — R AR TV B SO BN R

4= (NROPT, FNLL), F2FPfi FH 5 & i 411 — i AR AL B J5 vk, (EXRhALEE 77k,
REAT — UCPHTIEAR, BN RE— IR G0 BE RN R R R, 7R — P
IEAHAE H IEVINIEE R RE . — AR BOC I HE B B, AH 2 BV R IR A ] e s A
o R EEN TR (BRN), HEEARE e (e, HERRRTUR/D,
HEA A AL T2 RS A VIR R o n SAE — kAR ) 21 & st i
FEF PO T R B BB R AA R, B IE DI IE BN AE R R AL . iR R
BRI govg W Y Y A ER TP A (R S s v | 1)K S =R U E |58 e LIPS S By DA N S
TR E R T RIS SR e

EIER) (NROPT, MODD), F2&FF & IE M 2R40 — Fris #k 7k, X Fp ik IEY)
WIFERE R — TP TR B IR . A2 — AT 20 P AT A TR HE B AN B8 o XS T
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AERHTF KB M. BIEN N REEATHT

WILERIEE (NROPT, INIT), FRFER—CPATIEARH, #fE F AU NI R PRI —
I L SE AR L5 5 KRB, H'E 4% R T 2 IR IR Rk, EREH T
KATEATHT EHIEN N AT .

I FRERAER . TR, R AT SRS CERIAETD.

@ FERA Eng, 104E, ERARAY S AR 0 R R RRIE E 1) T 1), HER
T /7% “BRBE” 4R .

@ f8 7w A IR I o X He 3 I 0] DAAEAT AT 347 20 v s, R AR IO JE L M B 14
S iIp DA E R

® LimiEI

WIRIE AT T o

® Time (TIME)

ANSYS &7 18 B e & — N3 2 R o 45 € 1 TIME Z30R 5 B 38 P 720
TIME iy 452 S5 e Le s bR s g (e g a), i inim i, 55550 BRI TIME
B FRF I8 X AN TR 58 B 0 1R A g B 1] o

HRE, ERATRE TIME ER, TR BINME B s & — 354 1.0 34
TIME (££55 — M7 A8 1R 3 DL TIME=1.0 JF46).

® WP HEEH (NSUBST)

® A}l (DELTIM)

RN T B R G — AN P AR 2T EUREE . XA ARG RS0,
M ANSY'S /] DLt in i 25 € R #far, 43 2SR K% . NSUBST Al DELTIM iy - #
PAFFEFERIBCR (e BAd P ets, &/, MLAEmKRPK) . NSNBST & XAE—13
i 25 WARHAE FH 0722 %0H , T DELTIM B S TR o an St B B[R] R DR 1,
W aketh T KA TR D BRI, BENEHE—AT5.

® ik AUEU BRIk

125 PR ZRTER M EMT NI AR R ERR S /i b, WA TR B g XA LT, KA
WRPEERIN, SR AR it I R E T (KBC, 1), Bk T 7E R — MR T s R
GFAR BB, TEFES @ s AR L.

® [FmfE4s (AUTOTS)

X IR VFAR 71 58 T2 (R a7 S B K/, R TE SRR A 18] 2 338 ks 2 980/ isf
| (728 K, ERAR & OFF (SEHD.

A LA AUTOTS #4371 A shis [ B KA =03k, @ #os B shintlab K, arelik
FEFF YO T — N 2 A 2 /DA RS

E—NRDERA G, N — A TSR RN E T DUR DURP R & .

®  {ERITIE J I A] D A B P ATRARE H (B 2 IRIIE AR A I E] DA i/

H A 5

® XTAEZRMEHIDIRAS SUR T CHRAS SR I I B gk /N TR GO 5

® ARSI I KN
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® IEASIEINII /N

® Mk

P2 P T S AT P AR AR B B R S ) (B B 30E B 5V RSPk AR 5ok
¥ (NEQIT). nJLARHERA RS, ] L E o SOk .

® LSUEN (CNVTOL)

BRAANFIUSCSE N, WRIEERIA, FERH LI VALUE » TOLER [N /1 (80 fiE) ik
TSk & . VALUE MIBRIME 2 TE P nglamr (BB A%, Netwton-Raphson [H15 J7)
[*) SRSS #1 MINREF (HERIMEA 1.00 o, HBUEIKFH . TOLER HIERIAME R 0.001.

R RS 2 . T RARINALRS (BB ) WS . XA, R
SR B ST AE AT () MBI G-1) VAR AR A k.

T, GRS T USAEI (CNVTOL), BRIAHENDE “2:20” o Bk, e
T ARSI B, AT E S & (24> CNVTOL 4K E L2 AN
SEAEND 6

® T/ SkHAEN

Al LA SCH P estE, BARERIA A .

A FH AR TS SSCHE MUK B2 45 RS B2, ELDLBE 2 P AT AR RN . i R AR ™ 4%
Chnyges ) e, R4eg48 TOLER PN E M. —Meth, B 44k %28 A VALUE FIERIA
1 Hmt2iEid 8% TOLER, 1fiA+& VALUL SR Sat ] . 7 2475 {% MINREF=1.0 ]
BRUELAE 73 BT Y6 BBl A A 2 3L

® (¥ —F1% DOF R4+ A isy

BAEREME (DOF) REHFAERS, X DOF i+ AT 11, SR )G xR
25 8 B SAEN] (VALUE*TOLER) ZF IXAME[[FIFE AT LA §2— DOF fIfr#% (Filjie
FE) U TR A ). SR1, 7EZ DOF R4+, VR AR I e 72k,

ANSYS PP AL LR = FAS [R5 A TS £
TE R FEAE AR AR A e (1) 5 — > DOF Zb B H . —DOF % .
® LI MK USRI T DOFS HIAFA 71 (J1HE) (240 B s AR R .
® L2 MYEfE FH BT DOFS ANl ) (B ) I~F J7 i R F 7 AR AT S S 7
5

. LB

SFF R AT, W B ) (FEFE—A DOF Abftfs 25 ) /N T 845 T 5000%0.0005
(a2 2.5, HURAMABHSEE (LRI RS E) N FEEET 10%0.001 (7
AE 0.01), TERIA NS .

CNVTOL , F, 5000, 0.005, 0
CNVTOL , U, 10, 0.001 , 2

o THHEAKIERKE (NEQIT)

Al PRI AN IE O AERE— A7 28 AT B S P RS AR SATBR #1) (BRA=25). 10
RAERZA AT IR K Z WA RE T 2SN, B iR B3P K211 (AUTOTS),
MR ik IR T MR RANTREN, A, s reiE &k, sBE AT —
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AT, IKPETE NCNV a4 & H BIFE 7R

® RFLILIET (NCNV)

TXAN I T Ak B T AN R A 28 1 HE T
WERALRE “ K7, WS —ANF T2 b B FIAR P 0T B HEN .

X BRI A H v B BRI o
Yo A B (] 152 5 PR A1
XN CPU i [i) 4 B BR il o

® JKikli (ARCLEN).

U HRE FURE 25 A4 7 347 17 S P 2 ARSI B R L AR e (B, S5 M B3R A -
PR IR R N 0 BFAED, AT LU FH I J7 vk 35 BhAs e SUE SR

Wog KT L R R 5 ey & R R .

R, GIER, wf LRI vk — il V2 A i) o pr A Pk . AR, A
REFISIA T — el R Ak T A EAE 44 % (LNSRCH) \ i [E] 25K Fiill (PRED) .
Hi&RMN % (NROPT,,, ON). HEINf[EPK (AUTOTS, TIME, DELTIM). #TJFHf
[ -F A RS (TIMINT) .

® RS KTN—2YIEiET (PRED).

TR A TP R — P AT AR AT LABE A1 DOF SRAFAT [ T o 3X A5 A0
S SR 2R ) S ARSI T, BRI A . TR ORI B EOR, B 43 B
BIARIEEHH.

® ZHZiET (LNSRCH)

EAEDUE X HER TSR SBEeERT, TR a RO RL, XNk
T AR RO LEIR T (A oA 1 ZEEME) Febhit5 s &
NI R AP RN HIEN FFIETT (NROPT) BHTIIBAR, R Rk miiT T,
EREANANC N SN R N SN AEI R a7 & i =P VA N

MAEERIEA R, BERIERF RS - RBEA - MR REEE A 2.
ANSYS {75754~ DU K&, WiGmiaf B &0, B 7 5iE DOF d—AN N #4E
R R A . BERERP R AR 1 MR RME, ANSYS A& .

® FEARMEN (CRPLIM, CRCR).

WIR AR I IEARAT 9, o] LAFE e i AR HE U 1 B B DR . F2 78X ey
BTG TT SRR N AR S B (FE Rl B ()20 AR AR A8 4k s e R AR ) LB . a0 SR E Bl
P4 (AUTOTS) AZFTHI, XGRS TR Wi K LA, 27
D AN N 1 N 113 70 SR B2 S A -7 0 4 N M1 P2 2 SO 1 = S £33 L WA = )|
I [P AP EE AR, R AR R IOIRAS SR, DL BB M A S B I R
IR TR 25 KR U 48 B0 X B T H A AR AT — AN B S s ME . R BB R T 0.25 1Y
faE AR,  HAan et (a3 SR kN, AR OTREAE,  Hor Ml i T RS B k.
XA 7] R DI A e /N R DA R %5 /N 4 (DELTIM, NSUBST).

® U AR T

7£ ANSYS/Mechanical F1 ANSYS/LS—DYNA 77 §hHr, 7] LU 2 FE 180 8 o0 K p
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PR BTV 2 A0 0 o
FERF @R — R /MO CEH ESTIF fr 43 E) LT IINIEE, MR B
HEBERIRE “RIL” —NHEIC. MO IC oo (K. #ulifE. AR
FIFFRE AR . TELEATE i AT AT REII G, AT HESE SOLUTION H /= AR5 i)
ST
SIMTRIE TR B “ AR BIARES AT, AR — AN S D BT R M B R IE, SRS
TEIE 2 3 A0 TR I B B0 , M o EBOE T, e R A RRARRE, H (W
R NLGEOM, ON) ‘EATMJUFT OFk&KBE, MRS e, SeEirfiimEaE
A& N
® {4t (EKILL)
® 4% (EALIVE)
o WTMEWERZ%S (MPCHG)
Ty FLE SR AR BR800 B TCAT N I IR OB B M EHME RS 55 . RN R
TE AT A5 0] 2R — AN BT A R R
EKILL i& A TR ZHUR e A, MPCHG &H T ey,
® ik T
R AR R
® JTE%it (OUTPR)
R IX/NED, f# % S0 (Jobname.out) ELFE BT AR ZE 1) 45 L3R .
o At (OUTRES)
XA 1% T 428 i) 225 SR S R B (Jobname.rst) .
OUTPR #1 OUTRES F 45 il 45 S 5 N X e AR A e
® AN (ERESX)
AT, AKRHEERIA, B — AN IC AR 53 s B R S AR 45 BB AL, T AR
SMEEAT, WERER TR ARG M G, G, KD MG, B AR AL e
Je s DUEIHT
R, AT N .
® [AX{fifIZ£ 1 OUTRES B OUTPR 4, AR AJREH — A/ MIHIS.
® (KRB, RIS RARE— N TEENG R EENTAE T,
% & OUTRES 1] FREQ 3~ ALL.

® IRKFEERIN, HA 1000 NMERE (T ATLLE NGRS W T XA
H (T OUTRES #5:&), BFHHEE ML, /454 /CONFIG, NRES
SRS XA TR

® Al B AER 2 BILA T 53— 3

4 : SAVE

GUI: UtilityMenu > File > SaveAs

® FriERAE T
4 : SOLVE
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GUI: MainMenn > Solution > -Solve-CurrentL.S

@ WMRFEE LA, N ANHRWBm P EEPEREGRO.

B JF SOLUTION AhF %%,

74 : FINISH

GUI: X Solution ZH,

(3) DI 3: FHgER,

KEHAEL MRS S TGSRTEERNFE. N B, DURRIER T4 8. w7 ELH
POSTI. @5 2S, 503 FH POST26. W] JiFR /5 dbHE A%, KB Eix st oL,

WM, A POST1 —AXH LAt — A28, HORBADFEME R4 E S5 A
Jobname.rsto % faf P LI iy 4 OUTRES 4% il — A28 1) 45 A7 4% T Jobname.rst, HL7Y
(1) POST1 Jiz AL BRI 4 76 N T A

O ZAEME S

® i POST1 HELE A, Hds P b B A 201 55 FH TSR v H B B A L A [

® LA (Jobname.rst) W22 A FH.

@ H POST1 HH451,

® At S (Jobname.out) & 7TEFTH KT8 4 BT # U ST

® NHEAULSH, WREAMEEERE R, TG A A SR .

® FSk, HBAYkSIATE AT

® it POST1. HIRMITKMAIBAALEL IS, K iH RESUME.

fiy4: POSTI

GUI: MainMenu > GeneralPostproc

® ULIUH EMBSIAL TP AR, A DRI D 7 5 B I RDRR A, AR
A B AR IS TR) TR 1) Y T 46

4. SET

GUI: MainMenn > GeneralPostproc > ReadResults-Loadstep

[F#E, T LMEF SUBSET 5# APPEND fiv4 5% ik H () #4020 W 7R 3 B el 3 45 46
el XAy & IET— LIST 24, FIH &Rl FFE, ar bl
INRES i 4 PR i) I\ &5 SR S0 B AR OR 38 S 8RS & . 7348, WA ETABLL 4%t
% B AT JE A3

FE, MBIEE T —NEE SRR Time 18, ANSYS P AT N k1T
B Time MRS R INRBITEAEL M rh, X Fh 287 Py 4 4 5 35 Lk B 41k
(LK 16-9). Fk, XFFAELRMES T, 385 BN S TE— MR BT 2R 725 (1 TIME &
AT JEAb R
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BT NS RS HENRE

i vhHE Sl S A R
Azl R

T — HTE

K169 ARZbESs R AL ME AT BE 51 R ALk 2

® (il THMERIETUR REIR
W o CARTERITZIR .

PSP
IIID/7\:

PLDISP
GUI: MainMenu > GeneralPostproc > PlotResults > DeformedShapes

FERAF o Href, — LS L Se el 2o (IDSCALE, , 1),
I HHEEE IR .

PSP
IIID/7\:

PLNSOL &¢#& PLESOL

GUI: MainMenu > GeneralPostproc > PlotResults > -ContourPlot-NodalSolu &%

ElementSolu

NI LR TR RN Ay A, Bl HAb AR AT IO H i A 2k . an SR AR BT

HAARFEMEAT N (TR T2 sl s AR BT, AR RIRRLE R, 8]
H T AR BT HIAETE SR AR AN R 2 A2, B 2y R A A5 R T R P AR

IR, T DA i) B o 3R et A2 B e B ) S B 2k

PSP
IIID/7\:

PLETAB , PLLS

GUIS: Main Menu > General Postproc > Element Table > Plot Element Table
Main Menu > General Postproc > Plot Results > Contour Plot-Line Elem Res
{i ] PLETAB 7% (GUI #$4% Main Menu > General Postproc > Element Table > Plot

Element Table) KB LR EIEHFIZEME L, F PLLS (GUI 4% Main Menu > General
Postproc > Plot Results > Line elem Res) £l 28 B e 58 S5 {H 2k .

I B3
e

PRNSOL (5 f4559)
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PRESOL (455
PRRSOL (J A Fi i)

PRETAB

PRITER (F 815 5.
NSORT

ESORT

® GUIS: Main Menu > General Postproc > List Results > Nodal Solution

® Main Menu > General Postproc > List Results > Element Solution

® Main Menu > General Postproc > List Results > Reaction Solution

fii i} NSORT Al ESORT i & £ i 51 & B A TEATHE T -

m o AhEERE.

V2 HALR)Ja A PR 3, AERRAR BRI IR L k. SR AIERSE, £ POST1 gl
A= A e 2 4 g = X i VTR RS p i P YA A D

® Fi POST26 #5453

[FIRE, FTLMEH] POST26, I [A]- DA Ja Ab B 4% 25 S AR e 11 45 My R 38y — P R M
i/ POST26 LA~ ANSYS ZZEXt 75— MERRIR R Flun, nfUUHEER SRR
TR BIAL AL 500 L BTN AT B 50 AR, B T DA H RS 15 n Ak B0 S A I AR X 8
TIME {82 [Af15¢ . JLALY) POST26 J& AEHE A LLBAR IX L5 IR

HRARHI M SO (Jobname.OUT) Ko & 75 4EHT 47 R I B 25 1 B 0. A
IR TR SRR SLAE AR S S R S b .

URAR AN SR, #E POST26, WURIUER AR IR N, Kih RESUME 4.

A A
fiiT & :

POST26

GUI: Main Menu > Time Hist Postpro
5E SCAE i A0 B A a) 4 Y ) AR 4

S
fiiT & :

NSOL
ESOL
RFORCL

GUI: Main Menu > Time Hist Postproc > Define Variables
SY AR E RTINS

A A
nn/y\:

PLVAR (HEHRRALR)
PRVAR
EXTREM (%A &)

® GUIS: Main Menu > Time Hist Postprac > Graph Variables
® Main Menu > Time Hist Postproc > List Variables
® Main Menu > Time Hist Postproc > List Extremes
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HoAth 1P B

VR 2 HoAh ) Je A2 e H0aT H T POST26.

IR IEAEIBATIN AR HE3).

Al PLES A — A “abort” CAF (Jobname.abt) {5 1E—ANIELMESHT. — HIRRAR
DIere, BB SRR A, #2015 ko

WER — AR LA RT I e R T —IREE UGEAR, ATRLB IR E B 5.

ST —

16.2.1 [9)@R¥EAR

A ANLRK R RIEE, BRI R & 16-10 Fros, (B 1554 b2 5 0
K 16-1, (R NEEARSZ AN 5 18T PAIVERT, SR R R AL N
JURZH: 4ME R1=20mm, WiZE R2=5mm, #fi N 80Mpa.

Y

K 16-10 BRI
#1611 #MRISEE

T1/C Al/Mpa B1/Mpa T2/°C A2/Mpa B2/Mpa PRXY
20 40 10 40 120 30 0.5
16.2.2

e B 5 PR R, 2B o RN, $2 - 1 AR o) AT M [RIRT AR 4
YRR, R E R R R T 1) 1/4 ZES7 JUATAR Y, 0%+ PLANE1S2 oot Tk, £
R, KA mm, AR Mpa.
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16.2.3 REINET=S

(1) MSEHZRH A EFE Utility Menu:File > Change Jobname 74, ¥4 Change
Jobname (EBCAFA4) XHTEAE.

(2) 1E Enter new jobname SCAKEF KA examplel6-1, NAHT LI IS4, H
dr OK %4, eI B

16.2.4 1RERM

(1) 1£ GUI F1f #13&# Main Menu > Preprocessor > Element Type > Add/Edit/Delete
4, 38t Element Type X 1FAHE . $o7 Add $%4H, 3t 40 16-11 Frzx Y Library of Element
Types X & HE. 7E Library of Element Types X 1HHEH, 7E7EMliEF: Structural Solid, 7E47
%1224 +$¢ Quad 4 node 182, Hiifi OK #%41l.

(2) RMPFICIEAIXSIEHE, [FINTIR [0 2] Element Type X[ 1HAE, H.i7 Option $%4H, #T
P& 16-12 A7) PLANE182 element type options X iEHE, X} PLANE182 itk Tk
B, WEWE 16-12 frox, Hifi Close %4, JRHHZAHEHE.

I\ Uibrary of Element Types.

Library of Element Types Structural Mass

Element type reference number

oK | Apply | Cancel | Help |

K] 16-11 Library of Element Types X1

I\ PLANE182 element type options 2
Options for PLANE182, Element Type Ref. No. 1

Element technology K1 W
Element behavior K3 -

Element formulation K6 ’W‘

(NOTE: Mixed formulation is not valid with plane stress)

oK Cancel Help

16-12 PLANEI82 elementtype options X5 HE

(3) M FZEH A1 $E Main Menu > Preprocessor > Material Props > Material Models i
4, ¥ 4T HF Define Material Model Behavior (& XA RHMERIJE M) &0, KK HA T
Structural > Linear > Isotropic, J&FF A4 BHE 1 KIS T 4504 4 T FF 1 5 AR FA B PRXY
XN 0.5, B OK #%4l, KX IEHE.

(4) 1£ Material Models Available #=91, {K{XfEJF Structure > Nonlinear > Elastic >
Hyperelastic > Mooney-Rivlin > 2 parameters £, 3 1 Hyper-Elastic Table X i&HE, b
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Add Temperature %41, ZHE 16-13 X[ KT SHE, iy OK #%4H, KAIZAIEHE .
I FE Material > Exit 74>, KHAIZAIEHE

N Hyper-Elastic Table =)

Mooney-Rivlin Hyperelastic table (2 parameters) for Material Number 1

T1 T2
Temperature 20 40
C10 40 120
col 10 50
d 0 d

Add Temperature|Delete TEmpEraturE| Add RDW|DElEtE RDW‘ Graph‘

oK. | Cancel ‘ Help |

K] 16-13 Hyper-ElasticTable X} 5 HE

16.2.5 Ei&

(1) 7£ GUI Fti H 1% $E Main Menu > Preprocessor > Modeling > Create > Circle >
Partial Annulus 74>, #fH Part Annular Circle Area X 1FAHE.

(2) 7£ Rad-1 S ANFZH4IN 5, 7 Theta-1 SARZHHIAN 0, 7E Rad-2 fy AR HIA
20, 7E Theta-2 fIARLHHIAN 90, W 16-14 FoR, B OK #&dl, KHZXHEHE, At
R 16-15 FiR.

I\ Part Annular Circ Area 22

& Pick  Unpick
WP X -
v -
Glohal X =
y =
z -
Theta—1
Theta-2
oK | fpply |
Reset | Cancel | \
Help )
K 16-14 Part Annular Circle Area X} 5 HE 16-15 L FIBIA
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16.2.6 XI5 Mg

(1) i#&#% Utility Menu > PlotCtrls > Number 74>, 3t Plot Numbering Controls X i
HE, %A LINE line Numbers &IEHE, MTHARZS M Off 2205 On, HARIETCR BN BE.,
il OK %4, R IEAE

(2) 1£ GUI F1f #1i&# Main Menu > Preprocessor > Meshing > SizeCntrls > Manual
size > Lines > picked Lines #74>, #H Element Sizeon $5HEH., FEHIAFLFHIAN 1. 3,
¥ OK ¥4, # 1 Element Size on picked Lines Xf1GHE, 7E NDIV i AMESHiA 10,
Fify OK F24H SR FHRTHEHE o

(3) 1£ GUI #1i #1i&# Main Menu > Preprocessor > Meshing > SizeCntrls > Manual
size > Lines > picked Lines #74>, 3 Element Size on JAIEH, TEFI AN 2. 4,
i OK #%41l, 34 Element Size on picked Lines X i, 7E NDIV i AHEH 4N 16,
ity OK F24H SR A RTHEHE o

(4) 1£ GUI FH1f #1i&# Main Menu > Preprocessor > Meshing > Mesh > Areas > Free
fir%, i Mesh Areas 8BS H, Bt Pick ALL #%24H % i1 B

(5) i%&#¥ Utility Menu > Plot > Elements 7%, ANSYS &Rt FUR o WA Rl 43 45
R, Wl 16-16 i,

K 16-16 Mgk H45 R

16.2.7 fnZk

(1) #EF¢ Utility Menu > Select > Everything 74>, 1EFFTH LK,

(2) 7£ GUI Ft % $E Main Menu > Preprocessor > Solution > Analysis Type > New
Analysis EFEi /15347 (Static), ¥ OK #%4, KHAZAEHE

(3)7E GUI S A % $% Main Menu > Analysis Type > Sol'n Controls iy 4>, 5 H{ Solution
Controls Xf iftE, I 16-17 fizn, i Basic 1R, ZHE 16-17 #HrSHikE, #
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i OK %4, RPIZA 1EHE .

A\ Solution Controls ==
Basic ] Transient |Sol'n Optiunsw Nonlinear Advanced NL
Analysis Options Write Items to Results File
‘Large Displacement Static j @ All solution items
[" Calculate prestress effects " Basic quantities

" User selected

Time Control

Time at end of loadstep|l
Automatic time stepping|Prog Chosen ﬂ

# Number of substeps Frequency:
" Time increment |Wr'1tE every Nth substep j
Humber of substeps 50 where N = |1

Nax no. of substeps 0
Nin no. of substeps 0

B4 16-17 SolutionControls X ifHE

(4) 1£ GUI FH1f #1i%&# Main Menu > Solution > Define Loads > Apply > Structural >
Temperature > Uniform Temp 72>, ## 4} Uniform Temperature ¥§ 1FAE, 7E[TUNIF] Uniform
temperature i AFEHHIA 30, WK 16-18 s, My OK %40, FRPANHZATEHE,

I\ Uniform Temperature Y
[TUNIF] Uniform temperature
OK | Cancel | Help |

K] 16-18  UniformTemperature X i5HE

(5) EPEEHIEE Utility Menu > Select > Entities, 5 Select Entities XJ i&HE, 7E%6
—/NTRAR P ESE Lines 1T, HAREDUCRAHBOINKE, i Apply #%4, #H
Selectlines FAHCRHL, fEMIAFEHHIA 2, Hdi OK #4H, KFNZXTEHE

(6) EFEEHLIEE Utility Menu > Select > Entities, 3t Select Entities XJ & HE, AT
S E, Hfi OK %4, RHUIFTIEHE.

(7) EFZHIZIE Main Menu > Solution > Define Loads > Apply > Structural >
Displacement > On Nodes, ## i Apple U,ROT on Nodes 5B 1HAE. H.i5 Pick All #2411,
#H Apply U,ROT on Nodes % M, # Lab2 W E AN UX, fE Applyas FHrgl& ik
Constantvalue %3, 7 VALUE Displacement value fi A& %N 0, i OK #%4H, 5%
PZA A AE, BRI % 203G 45 R an & 16-19 Fios .
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K] 16-19  FEING RS2 5 il 45 51

(8) EHFFKHIR1E Utility Menu > Select > Entities, 5 H! Select Entities X 1&HHE, £
—AFH AR P IESE Lines BT, HARGHCRHENKE, $d Apply %4, #it
Selectlines FAHCEH, fEMIAFZHHIA 4, Fidi OK #%4H, SCHIRNEHE.

(9) &P IRIE Utility Menu > Select > Entities, #fH SelectEntities X 1fHAE, #H4T
SHONE, i OK #4241, PN IEHE,

(10) &P IE1E Main Menu > Solution > Define Loads > Apply > Structural >
Displacement > On Nodes, # it Apple U,ROT on Nodes F5 U1 AE . H7 Pick All #2401,
# i Apply U,ROT on Nodes % [, ¥ Lab2 & &N UY, f& Applyas iR F ik
Constant value £, 7E VALUE Displacement value fj A2 HIAN 0, B OK %41, %
PHIZAIERE o

(11) ¥R Utility Menu > Select > Entities, 1! Select Entities XJif#E, £
TR AR IR Lines BT, HARIETUERH BN E, $i7 Apply 141, 5t Select
lines ¥R, RN RN 3, Bidi OK #&4l, RPAIZAEHE,

(12) HEFESEHHIZ Utility Menu > Select > Entities, 7 H! Select Entities XJifHE,
ITZHRE, i OK #%4l, G IEHE.,

(13) & IR1E Main Menu > Solution > Define Loads > Apply > Structural >
Pressure > On Nodes, it Apple PRES on Nodes & UM TEHE . 7 Pick All #%4, i
Apply U,ROT on Nodes % 1, ¥ Lab2 %E 5 UX, 7t Applyas %K+ i%+F Constant
value &, £ VALUE Load value i AFF 4N 80, Hiih OK #%8l, SCHIZXiHHE. i
AL RS 210 5 i 45 R a0 ] 16-20 B

16.2.8 Kfi#
(1) HEFEEHIRE Utility Menu > Solution > Solve > Current LS, /& 16-21 fif

/¥ Solve Current Load Step X1 HE, [F]H 38 Hi/STAT Command & 1.
(2) fF4H1L/STAT Command & HKIME S, )57 Close %4, 5% M]/STAT
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=3
Command & .
I\ Solve Current Load Step @I
[S0LVE] Begin Solution of Current Load Step
Review the summary information in the lister
window (entitled “/STATUS Command”), then press

0K to start the solution.

S | ~— | . |

16-20  Jiti N7 8 293K Ji5 () 45 R 16-21  Solve Current Load Step X 1 HE

16.2.9 FLE

(1) 1£ GUI F1f %+ Main Menu > General Postproc > Read Results > Last Set 7%,
IR e — AN Efar 2 1SR

(2)7F GUI Ft[H 1% #¢ Main Menu > General Postproc > Plot Results > Deformed Shape...
4, # i Plot Deformed Shape XI1fi#E. £ Plot Deformed Shape XTI 1 fE i %
Deftundefedge 151, Hidy OK #4H, RIFE TAEX Hh BostnEl 16-22 Froasi 2.

DISPLACEMENT
STEP=1

SUB =10
TIME=1

DMX =1.38269

K 16-22 ZIEK

(3) 7£ GUI #tii H i $ Main Menu > General Postproc > Plot results > Contour Plot >
Nodal Solution 4>, #fHUTE] 16-23 7] Contour Nodal Solution Data X 154 .

%% DOF Solution %1)3 Hf¥] Displacement Vector Sum, HARIETCRHEBNKE, #
o OK 124, BIFE TAEX HhE BN I 70 A E A K, & 16-24 s
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N\ Contour Nodal Solution Data
Item to be contoured

Favorites
& Nodal Solution
@ DOF Sclution
@ X-Component of displacement
@ Y-Component of displacement
or_sur

otal Mechanical Strain
lastic Strain

@ Total Nechanical and Thermal Strain
@ Swclling strain =l
o =

Undisplaced shape key

Undisplaced shape key [Deformed shape only El

h

Scale Factor [True Scale

Q|

Help

Additional Options

Apply ‘ Cancel ‘

B 16-23 Contour Nodal Solution Data {5 HE

HODAL SOLUTION

STEP=1
SUB =10
TIME=1
usTIY (AVG)
RSY5=0
DMX =1.38269
M1 =. 32976,
M0 =1.38269
380762 610412 831062 1.05171 1.27236
.500087 720737 .941388 1.16204

Bl 16-24 3o fiss{H LK

1.38269

(4) 7£ GUI Ftii# % $¢ Main Menu > General Postproc > Plotresults > Contour Plot >
Nodal Solution #4>, FH UK 16-25 iz~ Contour Nodal Solution Data X &4 .

280

N\ Contour Nodal Solution Data =
Item to be contoured
€ llodal Solution =1
DOF Solution
& Stress

@ X-Component of stress

@ T-Component of stress

@ Z-Component of stress

@ XV Shear stress

@ VZ Shear stress

@ XZ Shear stress

& lst Principal stress

& 2nd Principal stress

@ 3rd Principal stress

@ Stress intensity

|
| |
Undisplaced shape key
Undisplaced shape key [Deformed shape only 5|
Scale Factor [True scale K[
Additional Options @|
oK ‘ Bpply | Cancel ‘ Help ‘

K 16-25 Contour Nodal Solution Data 5 {5 HE
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1 H¥% Stress 51|R Y von MisesStross X 1HHE, HARIETURHEAKRE, i OK 1%
i, BIYE TAE X & 2] Mises 8N /13570 i S5 EL K, i 16-26 Fiw.

NODAL SOLUTION

—
13.7588 45.0004 78.24 110.481 142,721
29.8791 62.1197 94.3602 126.601 158.841

Kl 16-26  Mises SR8 J13% 53 A S (H 2R 1K

(5) EPEEHIEE Utility Menu > Select > Entities, 5 H Select Entities XJ i&HE, 7E%8
— AN HRLHIFR LR Nodes LT, 7E28 /N FHLFIRH LS By Location I, EH Y
coordinates HLi%E$% 4], 7F Min,Max i A= HIAN 0, 1 From Full BLkiZ4, Wik 16-27
Fiw, iy OK %4, KHIZAIGHE.

(6) 1t GUI F1f #1i%&# Main Menu > General Postproc > List results > Nodal Solution
4, #H List Nodal Solution XJ 1iiAE, £ Item to be listed %138 # 1% DOF Solution Jiji H1
() Displacement Vector Sum, & FU SR X Bl ERrA 7 Al 245 8, i 16-28 Fros.

I\ select Entities =

Nodes =
By Location -

" X coordinates

. PRNSOL € d

% ¥ coordinates IF\‘ MMMMM ==
ile

" Z coordinates [

Min,Max PRINT U NODAL SOLUTION PER NODE

#xxxx POST1 NODAL DEGREE OF FREEDOM LISTING s
LOAD STEP= 1 SUBSIEP- 18

&

iromlbull TIME=  1.9000 LOAD CASE= @

" Reselect
THE FOLLOWING DEGREE OF FREEDOM RESULTS ARE IN THE GLOBAL COORDINATE SYSTEM

" Also Select

" Unselect NODE ux wy vz usUH

1 B8.3897%6 0.88008 0.0000 9.38976

Sele All Invert 28 1.3827 9_0000 ©0_oo0a 1.3827
Gele N 38 @.48854 0.8080 8.6080 9.48854
w 4 39 @.42919 0.9080 0.6060 9.42919

48 B.452082 A.8680 B.45282
L Apply 41 B.47737 A.8660

Plot Replot 42  B.58569 8.8660 :::;::Z
Cancel| _Help | st wor: oo Pt -
16-27  Select Entities X iFHE K 16-28 X Al BT 1 RIS 45 R
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16.2.10 W<k

At i U R -

/PREP7

ET,1 , PLANE182
KEYOPT,1, 3, 2
MP,PRXY,1 , ,0.5
TB,HYPE,1 , 2, 2, MOONEY
TBTEMP,20
TBDATA,1 , 40, 10
TBTEMP,40
TBDATA,1 , 120, 30,0, ,,
CYL4,,5,0,20, 90
/PNUM,LINE, |
LSEL,S,.1, 3,2
LESIZE,ALL,,,10
LSEL,S,,2 , 4, 2
LESIZE,ALL,,,16
AMESH, |

FINISH

/SOL
ANTYPE,STATIC
NLGEOM,ON
NSUBST,50
TIME, 1
BTUNIF,TEMP,30
LSEL.S,, 4
NSLL,S,1
D,ALL,UY
LSEL,S,, .4
NSLL,S,1
SF,ALL,PRES,80
ALLSEL

SOLVE

FINISH

/POSTI
SET,LAST
PLDISP,
PLNSOL,U,SUM
PLANSOL,S,EQV
NSEL,S,LOC,Y,0
PRNSOL,U,COMP
FINISH
/EXIT,ALL
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SEfGI43 4T —

16.3.1 [o)EAHAR

— /N R BD G e, ERA A BB AINIE ER, B JIK/NA 1e6Pas.
BPIEAN 10, FERN0.01, #HBERN 2.0e11, AN 0.3,

16.3.2 INETEEE

(1) BEEMMEN A . MSEH S H % $ UtilityMenu:File > ChangeJobname 174,
F4+THF Change Jobname (B4 ) XTEHE, Wi 16-29 Fizx. 7E Enter new jobname
SCARHE R ST example16-2, AR SEBI SO 44 . B OK 4241, 58 44 1Y)
B

{\ Change Jobname 22
[/FILNANI] Enter new jobname ‘chapterlﬁ—? |

MNew log and error files? [T No

oK Cancel Help

16-29  AEHOSCAF A XSG HE

(2) MSzH3E ¥ ik $ UtilityMenu:File > ChangeTitle 74, 44T JF ChangeTitle %}
THHE, 41 16-30 Fi7. {E Enter new title SCAHE H 4 A 3L large displacement analysis of
aplane, NAIHTSEBIRFREEA . B OK 1241, 58 MO brdl 4 145 7€ .«

I\ Change Title 23

[/TITLE] Enter new title ||arge displacement analysis of a plane |

oK Cancel Help

16-30  ChangeTitle X} {F4E

(3) NS S B % 5 Utility Menu: Plot > Replot £ 4>, 18 i€ B #5/8 large displacement
analysis of a plane ¥ 7~ 7E EITE & LA ZE T # o

(4) MFEFHFESE Main Menu > Preprocessor fin4>, 547 F Preference of GUI
Filtering CGRHLIJIESEUETE) XMHEHE, & Structural ZEHE, iy OK %40 E
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16.3.3 RKERM

(1) 1£ GUI F1f #1i&# Main Menu > Preprocessor > Element Type > Add/Edit/Delete
4, 9 Element Type X1EHE. iy Add. #%4H1, #H WK 16-31 A7~ Library of
Element Types X 1EHE. E Library of Element Types X/ i&HEH, 7ol $ Structural Solid,

TEA M%) K% $E Quad 4node 182, Hiii OK %4 .

(2) KPR ITRAIGEHE, R [A] 2] Element Type X 15 AHE

I\ Library of Element Types

Only structural element types are shown
Library of Element Types

Shell
Solid-Shell
Constraint

Element type reference number

ok |

el ‘ T

8 node 183
Brick 8 node 185
de 186

K 16-31

Library of Element Types X} i&HE

(3) #.if Options %4, FTIFU1KEl 16-32 i) PLANE182 element type options X i
HE, % PLANE182 #4745 E , v T 1A PR A @ . 78 K1 75138 ik % Simple

Enhanced Strn & .

OK #&liR bl . P Close #%4H, JGHIIZATTEAE .

7t Element behavior K3 7413 H1ik+% Axisymmetric T,

Hl

\ PLANE182 element type options
Options for PLANE182, Element Type Ref. No. 2

(NOTE: Mixed formulation is not valid with plane stress)

OK Cancel

Element technology K1 |Simp\e Enhanced Strn j
Element behavior K3 -
Element formulation K6

Pure displacemnt -

Help

K 16-32 PLANEI82elementtypeoptions X i HE

(4) M FZEH A% +$E Main Menu > Preprocessor > Material Props > Material Models i
4%, ¥44$TJF Define Material Model Behavior (& XM EHMERE M) &0, KR L
Structural > Linear > Isotropic, A EHE IR SR WA 16-33 . WFTIF 1 544
FHG#a BT EX @ 0N 2.06e11, JHFAEL PRXY & M 0.3, Hiddi OK %415 HIXHEHE,

W& 16-34 Fios.
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FELKIERR IR
N Define Material Model Behavior (=R =R =
Material Edit Favorite Help
Naterial Models Defined Haterial Nodels Available
aterial Nodel Murber LS Favorites B
@ Density 68 Structural
@ Linear Orthotropic 8 Linear
B Flastic
R sotropi
@ Orthotropic

@ Anisotrepic
Nonlinear
@ Density
Thermal Expansion
Damping
£-3 L.

| Bt et =l

16-33 & A BME R & 1

A\ Linear Isotropic Properties for Material Number 1 @

Linear Isotropic Waterial Properties for Material Humber 1

T1
Temperatures |0
EX 2. DEE+011
PRXY
4dd Temperature | Delete Temperature | Graph

[u]. ‘ Cancel | Help |

K] 16-34 linear isotropic porperties for material number 1 X} 15 HE

16.3.4 Ei&

(1) MEFH %P Main Menu > Modeling > Create > Areas > Rectangle > By 2
Corners g4, EFH WK 16-35 ProsfIxiiEd, A X=0, Y=0, Width=10,
Heigh=0.01, i OK %4,

16.3.5 Mgkl 5

(1) X B HEAT WA I 43 o DA T2 B R % 3 Main Menu > Meshing > MeshTool fi7 4,
17T Mesh Tool XFHHE, 41K 16-36 F7m .

(2) Hifi Line 1) Set #%4H, FTHFGIEFERENE, ZRik#FEw BTk 754 .
e FIEPE L1, i Apply 1240

{E No.of element divisions SCAHEHHIA 100, K L1 540 100 43, Bk OK #44
£ Mesh #=H ik #E Areas i£10, 1E Shape LT H E+E Mapped 1, HEATHLS 20, JEF
Mesh $%5H, ANSY'S K42 BT 26 i 42 il dE AT A% K1 4
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MeshTool

Element Attributes:

Global - Set
™ Smart Size

Fine 3 Coarse
Size Controls:

Global Set Clear
Aieas Set Clear

I\ Rectangle by 2 Corners | 53 Lines @
@ Pick ' Unpick oo | Fie |
uP ¥ - e _sa | ]

v = Keypts  Set | O |

Global X =
v = Meshi " areas -
Shape: " Tii * Quad
Z =

€ Fres (% Mapped©

Wp ¥

Width 18 Mesh Clear

Height B.81

Ford sided -

Refine at: | Elements hd
Reset

OK Apply

Cancel

16-35 Rectangle By 2 Corners X} 154 16-36  MeshTool S iEHE

16.3.6 NN

(1) 1£ GUI F1f #1i&# Main Menu > Solution > Define Loads > Apply > Structural >
Displacement > Symmetry B.C > On lines 74> o

(2) B Apply SYMM XFifHE, BN R LRIZE L4 CAimRE L), Hidi OK #%41,
I E 16-37 Frs.

A\ Element Sizes on Picked Lines 2
[LESIZE] Element sizes on picked lines
SIZE  Element edge length
NDIV  Ne. of clement divisions

(NDIV is used only if SIZE is blank or zero)
KYNDIV SIZE,NDIV can be changed v

SPACE Spacing ratio

ANGSIZ Divisian arc (degrees)

L

( use ANGSIZ only if number of divisions (NDIV) and
element edge length (SIZE) are blank or zero)

ok | Apply | Cancel | Help |

K] 16-37 element sizes on picked lines X7 iFAHE
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(3) 1£ GUI F1f #1i&# Main Menu > Solution > Define Loads > Apply > Structural >
Displacement > On lines 74 . HIUEFXEHE, EHFENE L% L2 himREZL), 3
i OK %41, Hi¥l Apply U,ROT on Lines % 54E, 41 16-38 7. 1% ALL DOF 3£,

7 OK 444 .

(4) 1£ GUI F1i #13&# Main Menu > Solution > Define Loads > Apply > Structural >
Pressure > On lines fif 4. HILAIEFEXEHE, EREFRBTK NL, Fd OK %4, HI
Apply PRES on Lines X 1EHE, LK 16-39. 7E Load PRES value XX AMEFHAN 1e6, i

OK %4,

I\ Apply UROT on Lines
[DL Apply Displacements (U,ROT) on Lines
Lab2 DOFs to be constrained

Apply as
VALUE Displacement value

ok | Apply |

All DOF
Constant value -

Cancel | Help |

K 16-38  Apply U,ROT on Lines X} iFAE

I\ Apply PRES on lines

[SFL] Apply PRES on lines as a

Constant value -

If Constant value then:
WALUE Load PRES value

If Constant value then:

Value

Optional PRES values at end ) of line
(leave blank for uniform PRES )

1lef|
L]

Sy ] Help |

16-39  Apply PRES on Lines Xf i HE

(5)#F GUI Ftifi % #% Main Menu > Analysis Type > Sol'n Controls fir 4>, # H} Solution

Controls X 1HHE, H.if; Basic i,
i Set convergence criteria i1,

Basic Transient |Sol’n Options| Nonlinear

Write Items to Results File

Advanced NL

o | cowcd |

R

="\

] 16-40 34T S H% B . 1E Nolinear 32351 1
W 16-41 fios.

A\ solution Controls.

Basic | Transient |Sol’n Options

Nonlinear Options

Line search [Prog Chosen |

DOF solution|Prog Chosen =

predictor

VT Speedup  [0Ff =
Equilibrium Iterations
Maximm muber
of iterations 708 Chosen

Creep Option

I Include strain rate effect

Nonlinear | Advanced NL

Cutback Control
Limits on physical values
to0 isection:

Equiv. Plastic strain 0.15
icit Cr io 0.1
2

o
ement 10000000
13

& Cutback according to predicted
mumber of iteration

Points per cycle

+ Always iterate 1o 25
equilibriun iterations

Set convergence criteria ...

o | cma | b

K 16-40 Basic &Ik

& 16-41

Nolinear &I

(6) FEERNARLANME BB XRHE I F, By Add #28, WlEl 16-42 Pros. 7EIRZ
PEFEHIXSUEHE) Convergence is based on FFRHEHE Structural, TEATLMIFIFR FIEFE
Force F, f£ Minimum reference value SCAMEFHIA 1, i OK %KM, i 16-43
Ji7R. fE Solution Controls & H H #d OK ##5Hl, 45 AR gz il 5 &
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A\ Nonlinear Convergence Criteria

Currently Active Specifications:

Label

Tolerance Norm

Ref. Valu

E+09

add... | Edit... | Delete |
Clase Help

16-42 nonlinear convergence criteria 3 5.

16.3.7 kf&

I\ Norlinear Convergence Criteria
[CNVTOL] Nenlinear Convergence Criteria

Lab  Convergence is based on

VALUE Reference value of Lab

TOLER Tolerance about VALUE

norm

MINREF Minimum reference value

(Used only if VALUE is blank. If negative, no minimurn is enforce

oK.

16-43  nonlinear convergence criteria X i HE

(1) HEFEZEHIRE Utility Menu > Solution > Solve > Current LS, i H fn/& 16-44 fif
7 Solve Current Load Step X1 HE, [F]H 58 Hi/STAT Command & 1.

(2) A4 EL/STAT Command % HHIME S, RJ5H T Close #%4H, 5%H1/STAT
Command & . ANSYS 2 B/RAEG skt B U Slod 78, & 16-45 Fos. KRAE5E
B, IR KRBTSR AIRERE, Fdi Close #41, KHZATIEHHE.

M\ Solve Current Load Step

[SOLVE] Begin Solution of Current Load Step

==

Review the summary information in the lister
window (entitled “/STATUS Command”), then press
0K to start the solution.

oK | Cancel ‘ Help |

K] 16-44  Solve Current Load Step X i HE

16.3.8 FALIE

nvergence Norm

Absolute Co

1.08+415
1.08+14

1.08+13

1.08+12

1.08+11
1.08+10
1.0B+09.
1.08+08
1.08+07
1.08+06
1.0B+05
1.08+04
1.05403
1.05+02

1.08+01

1.08+00

Time = .01

1 11
6

16 26

Cumulative Iteration Number

Kl 16-45  ARZetER L RZ S #2

(1) 1£ GUI #1f #13%&# Main Menu > General Postproc > Plot results > Contour Plot >
Nodal Solution #i 4, 5 H WKl 16-46 iz~ ] Contour Nodal Solution Data % 1 HE o
(2) %% DOF Solution )3 #1 #] Y-Component of displacement i1, %% Deformed

shape with undeformsd edge 1T,
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FERIIIFEER 2, WnlEl 16-47 Ffras, B J5 i 3 W AN R o 1o (14 KA -

Favorites
2 Nodal Solution
o8 DOF Salution

of displacement
i Com of dicplacement]
@ Displacement vector sum
[ Stress
& Total Nechanical Strain
Elastic Strain = -
& Plastic Strain T T e— .
[ Creep Strain — '
Thernal Strain X i -
@ Total Nechanical and Thermal Strain
@ Swelling strain Il
) |

Undisplaced shape key

Undisplaced shape key [Deformed shape mith undeformed edse El
Scale Factor [True Scale =t

Additional Options ®| —— —
; T 153507 STTIT 987815

o | ey | caesl | wep | 70431 T Cle173ee T 864338 T 111129
plane

large displacement analysis of

K 16-46 Contour Nodal Solution Data ¥ i HE K 16-47 ZILHE

(3) 7£ GUI Ftii H i $ Main Menu > General Postproc > Read results > By Load Step
74, 17T Read Results By Load Step Number X[ 1HAE, o OK %4, & 16-48 Frs.

(4) MM H s % 4% Utility Menu > Parameters > Get Scalar Data 772, $JH Get
Scalar Data XfiF4E, 7E Type of data to be retrieved T H7FRAHEH %+ Results data, EAEF %
# Nodal Results, H.i7 OK 241, 41 16-49 Fros.

I\ Read Results by Load Step Number 23
[SET] [SUBSET] [APPEND]
e et T -

LSTEP Load step number
SBSTEP Substep number LAST

FACT Scale factor

alil

OK | Cancel | Help

16-48 Read Results By Load Step Number X {FHE

N\ Get Scalar Data B
[*GET] Get Scalar Data
Type of data to be retrieved

Global measures B
Nodal results E
Element results

Modal results

Elem table data -

oK Cancel Help

Current settings

Topo opt data

Kl 16-49  Get Scalar Data X i HE

(5) ¥TJF Get Nodal Results %J iFHE, 7E Name of parameter to be defined SCASHE H % A
UY, Node number N X AHEF#i A\ 1, Results data to be retrieved %1 HE H131% 3¢ Tanslation
UY, Hif OK #%4H, Wil 16-50 Frs.
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(6) {£ GUI H1f #11%# Main Menu > General Postproc > Element Table > Define Table
%, FI7F Element Table Data X 1FHE, H.ifi Add &4, WK 16-51 Fizx. $THF Defines
Additional Element Table Items XJifHitE, 7 Eff NU for EQV strain SCAHE F1 % N\ CENT,
User lable for item CAHEH% A SEQUENCE, Results data item %] 3 HE Hi% £ By sequence
num R, AAFIRFIES LS, NHESCREFTRA LS, 5, Fii OK #4l. Ha Il
FATTHN R BoRHE

N\ Element Table Data (==

Currently Defined Data and Status:

Label Item Comp Time Stamp
SEQUENCE LS 5 i

I\ Get Nodal Results Data =
[*GETLParNODEN Get Nodal Results Data

Name of parameter to be defined

Node number N

Results data to be retrieved

add.. | Update | Delete |
ok ‘ Apply Cancel ‘ Help | Close T
16-50 Get Nodal Results X 1 HE 16-51 Element Table Data 5 i5HE

(7)7E GUI F1H 1 1&#F Main Menu > General Postproc > List Results > Sorted Listing >
Sort Nodes 174, #ii A\ Number of nodes for sort £{{E N 5, HRWE WA 16-52 Fix, H
it OK 4%4ll. ANSYS ZAT I MR B/RKIXAEHE, EHJGIH, WA 16-53 Frm.

I\ PRNSOL  Command ==
File
I\ sort Nodes. =
INSORT] Sort Nodes s POSTL NODAL DEGREE OF FREEDOH LISTING s
ORDER Order in which to sort
LOAD STEP= 1 SUBSTEP=999999
KABS Sort on ab
TIME= 1.0008 LOAD CASE= L}
NUMB  Number of nodes for sort
e e THE FOLLOVING DEGREE OF FREEDOM RESULTS ARE IN THE GLOBAL COORDINATE SYSTEM
List sorted nodes for NODE w
Superimpose nodes on 105 B.18483
Ttem,Comp Sort nodes based on 205 6.18375
206 ©6.18348
1 ©.18328
3 8.18132
MAXIMUM ABSOLUTE VALUES
NODE 185
oK ‘ Ay En=s ‘ Help ‘ VALUE  @.18403
\ o E N
P 16-52  sort nodes XiiHAHE K 16-53 53R B RN EHE

(8) M ZEH Rk $E Utility Menu > Parameters > Get Scalar Data 7%, ] Get
Scalar Data XJ i&#E, 7& Type of data to be retrieved | $i7 R AHE 1% Results data, 7EHEH %
¥ other operations, H.i7 OK #%4f, 41k 16-54 Fiw.

(9) 7EFT I Get Data from Other POST1 Operations X 1iiHHE 1, Name of parameter to
be defined CAHEH % X PRSCNT, £ Datas to be retrieved 13 #1i% % From sort oper n,
TEAIN AR A IEFE Maximum value, .7 OK %4, 1l 16-55 Ais.
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I\ Get Scalar Data

[*GET] Get Scalar Data
Type of data to be retrieved

OK

Current settings
Graphics data
Model data

Design opt data
Topo opt data

Cancel

] »

Elem table sums -
Elem table misc

Path operations
Other operations

Time-hist var's

Help

Kl 16-54 Get Scalar Data X 15 HE

{\ Get Data from Other POST1 Operations
[*GET],Par,SORT_etc

Name of parameter to be defined

Data to be retrieved

OK ‘ Apply |

Get Data from Other POST1 Operations

PRSCNT

From sort oper'n

From force sum
Strs intens fact
Surface integral
NodeSolu Contour
Error estimation

Cancel |

Maximum value
Minimum value

Help

] 16-55 Get Data from Other POST1 Operations X i HiE

Scalar Parameters

Items

=
MAXLAYER =0

Uy =0183204272

Selection

PRSCHT =0.184032819

Accept |

Delete |

Cloze ‘ Help |

Kl 16-56 Scalar Parameters ‘& 7~ HE

LR N SR

(10> MW s i 4% Utility Menu > Parameters > Scalar Parameters 74, 17+
Scalar Parameters ‘w7~ HE, 1 16-56 7R .

/FINAME, example17-3,0
/TITLE,large displacement anaysis of a plane

ET,1,PLANE182
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KEYOPT,1,1,3
KEYOPT,1,3,1
MPTEMP,,,...,
MP,TEMP,1,0
MPDATA EX,1,,2.06E11
MPDATA,PRXY, 1,,0.3
BLC4,,,10,0.01
PLST,5,1,4,0RDE, 1
FITEM,5,3

CM, Y,LINE
LSEL,,,,P51X
CM, Y1,LINE
CMSEL,, Y
LESIZE, Y1,,,100,,,.,1
MSHAPE,0,20
MSHKEY, 1

CM, Y,AREA
ASEL,,,,1

CM, Y1,AREA
CHKMSH,AREA
CMSEL,S,S Y
AMESH, Y1
CMDELE, Y
CMDELE,_ Y2
CMDELE, Y3
FINISH

/SOL

DL.4,,SYMM
FLST,2,1,4,0RDE,
FITEM,2,2

/GO

DL,P51X,,ALL
/AUTO, 1

/REP,FAST
FLST,2,1,4,0RDE, 1
FITEM,2,1

/GO
SFL,P51X,PRES,1E6
CNVTOLF,,0.001,2,1
ANTYPE,0
NLGEOM, 1
/STATUS,SOLU
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SOLVE

FINISH

/POSTI

/EFACET, 1
PLNSOL,U,Y,1,1
/AUTO,1

/REP,FAST

SET,1,LAST,!
*GET,UY.NODE,1,U,Y
AVPRIN,0,CENT
ETABLE,SEQUENCE,LS,5
NSORT,U,Y,0,0,5,0
*GET,PRSCNT,SORT,,MAX
*STAT
*GET,PRSCNT,SORT,,MAX
PLETAB,SEQUENCE,AVG
/EFACET,1
PLNSOL,U,SUM,0,1
prnsol,,

SAVE

FINISH

BN

AR A% i) A e TR S B A E LA, AR )R O LT AR 2k . APRHEL
PeL ORESARLNE =38, R =ME AR AE H W AT AR 2 SEBRE SR, B
PABE AR AR LA 7 W0 i R S Ky (] R B G B . AR F e A4 AR PR St 1 sedpl, e T
DIARE SEBIBEAT AR AL AT 0252 50 o R, ZEREIE ANSYS S5 ARLRE 1 70 A, 3 25t
ANSYS #/154 Bh 1%, VRIS — €W T iR, ABESEEWULGEZ, ANmE

PR

293



i

>
g
&j
B
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W] RERE RIRARALI o
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REHE A, VR 2 & RO IR LA D SRR i

TSR A A — e B Rk (2R, AEIX AR OL T, MR A AR AR AR O
FAARIRIRE ) o RV 22 A — R SRR - A A
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RAT-1 ERMERSH

WS K
W E AR 48
WK EAE 30
g 10
JE 4
PR 2.06el1
PEVE B 0.1
ARy 40

1722 ®REINET=S

(D BoE T R4 . ISR HHig % UtilityMenu:File > ChangeJobname 74>,
#4+TJF Change Jobname (BE{CiF44) XUEHE, 40 17-2 A7, 7E Enter new jobname
SCASHE i N SC- Chapter] 7-1, AR SR ) SCAF44 . Bl OK %40, 58 O 44 1
B,

I\ Change Jobname £
[/FILNAM] Enter new jobname |chapter17-l ‘
New log and error files? [T No

OK Cancel Help

B 17-2 BEOoCfE4 XHEHE

(2) MSEZRZE A H Utility Menu:File > ChangeTitle 74>, #$]JF ChangeTitle %
TEAE, U1 17-3 Fi7n. 7E Enter new title SCAHE H1%i A\ SCF contact analysis of two gears,
AT S PR 44 . i OK 4%8H, 58 O A i 44 [ 46 7E

I\ Change Title 23

L/TITLE] Enter new title ‘ contact analysis of two gearsl ”

oK 