[RLREUT [ tevlf quror1El1 ouvsR sl umnrprar { ¢ AR
tof?2vdt ohrhppufpdporD!
L{8VT DR

rr
lrtfdsRrRE UL M RY[HISREHRWR U

. |]. stslstso

g0l t RIT(JRBE BIRERKII13IM
fouvrtrROS L.
fdrte IRt JIOAREA B[]
reandtfrRt LI OVRCE KR T RT
I &1 (ANBYS

ViIso j ey HjjHIES ydsde@s j & MSdd Mse jls
bdzdo jtidlsjlsO o SOyjMmlsaj kyjse

) jted3'8 200



v 5393

s73

s73

t 4 yd der § dalst
Hscbste—exg@flsg@@mﬂz@m@qqs:usam
(RAzMIsdIlskl &j mnOdzd S d M dztsh dzr 7 Mt

HC IsBtzdgjdOfs sdkzRBse stes o
(1 jted®dMSd?2 EfkzHOtfMmlse jdedz" 2 Isj m dzd

stslstsea ¢ . | .

g1t dL Hj dzd? dL C s i3 5L [dtyd jsodgdeg 50 O
ftesyd Mmse HJ ¥ sueld g waGTtNGYSf tajis./
. ]. .shbhBd Rt jtcd3. ¢ i @Q)BF;3HBiy. zdz

ISBN 9785-398001181

RL dztsy j dz' d3sfA et ts 0 O d2dBYS.e Insdi eHjjH j d2" BOISQ-i30Is c
detso ¢ d d BjIstsH' tjhjddw L OHOY fit -iPsd@isCddy jSisigits ot
fMdzj Hse Odzd j A3 Mo tsiBjtEladelz’ nn Codsdaj 'BdRlzaf 2, OdzOdzd L sdfs-f | to,
Yyd MmsesoL gehtgdidrdzd j @3 S tsdzZlsOCIsdzr = L OHOY d Ld@HOYy
IsOdz! dzr | fthted gndzgp@Jw Bj IstsH O € 1§ dzf) deglztizBets d3ledzj Bgz@ztizt b L
¢ 5dzfls te iz Clyafj2H fiyls O o dfjCudriz" Hats f itz ke Ty Q 1 tOedzd € Oe, jcutsy
dzedj SCStBfLdyddzds » BOLjtcdOdztsee, cuvfftozetsMmilg!- O
FOddC O CtliftsLdlsdz » CBdmistez¢ yd?2 ct OmMudls dzO t
CdeflstezC yd2e, ¢ s sdifs ®dzd joddfsts s ﬂ3jsfﬁfmtdm1 Hy Wstcdjcftetso
Zzd?2 dL SO Eard gOgd C O d kM2 yde sfls! ¢ ts d3f
Eyisdesy smsedy [/ ¢. ¢. v iS¢ OdzGlgdzj tedl3 ) T ROOHsp ;
¢ dd ¢. ¢. [ JE& ydtefdaffliste b G PUzddL s BY L ¢ Y dRs@ELZO -
¢. 1 Odptldise ;6 tsfis —1lgjteiRlz., -WMBO® 9f. ) d § &) H kO Iz ugP uggf
Mydifcdzdpdzt dLHJjdzd2 dL ¢ ts@fswedydtsdadz ~ B3O | tod
1 toj H dzOL dWndsjidets) dals so iy L5050 G ds' defedsiidzd] to tsop LOsds{Hj ) Isfo
Jdzd?2 dL CodB3ftLdydtsdd ~ B3O ] ipfOdas6 ddfiiddygds Gf 5
Oded b jO2AWR S sMd3d Wf HfC 2 Isj R dz

v $393

RLHO@EHEGOHRS 08 ftedstedlsjlsdscts @ZOydsdod dscts
l oM C sets cMkzHOkMlse j dzgdgtsets sjRdzduj MS et Jollzd o j t

Wsted3dtetso OdzdW ftetst j MiNdS@z0uas alz" § YAt 6O J detpdeBo Oyd
Cqdsdz® &0 BOL] hbscofosi dd dscs kjrndduyjnMSses L

ISBN 9785-398001181 ©1fuv) J1dtdMSd?2 cdamBRHO

Isd mded ud MG d2é 0@ o |



1l ol iRy

///////////////////////////

| ZOo®y GrtAr e 1t ] ANSYFexr €eéeéeéeéeéélo

] ZzoaDfuuvt [ 1Rl 1rJfes[rY[ [rééér.é .14
21l smeasHwh j | Qquiggebdtetseééééééls
21 1utsL H §Xdeft yj o' & s UujeOyde éfn . dz&d 5
2.12.utsL H fdm(fistsw dzdz” = Istsy s § é &8¢ ¢ /Oy d |
2.13.usL H PdAzffded 2 5 j e gl § € e &zé é € € €1 9
2.14.utsL H PYfdisfo j torn detsiglf j B Oz § € e dz.. é . 2 2
215.u5L H O=ipd dprd Jjoflz 5§ | O3 § € & é dzé .24
2. 2. 1 dmMeasHYhgigdéj§ &g eEqdet6éee. . . 27
2. 2.1. 1 Gosididrcdats iydisderégg €3¢ € € é é é € .27
2211 f simtse r s o3 tOs(® dzff thzo | dod édaisdndsy]
2212 sse ™ fusksch O dzd §f so d 2§ dets M Is
fBjtcrndesmMistfzeg shfiffipRlfir é6éé  éé6é. . 628
2213 4 sfmMse " ML HOda Ve  Hsp | tfolB EGasdydz'd dzts
BscskditBde édp é e ¢ éeéeeéeééeéeéé .28
2. 2. 2. IsEifjsdgdzjdls € €z 3¢ € € € é e é éé .29
2221l df sfmisB " fi)s Lé&HECEdR]EVé éBédEs Cédé é .é .29
22220 sMmsB " Mdsdzd daroiae I 5igafé dsés dse é e 30
22234 f smse r s tHEFEdBEE éfe é € . & é é ...30
22240 f sse ™ s LdHd@jd2dets dijs@ds@e dzle @ é 30
2.2.2.5. uftsimer ML HOdHE®é CéséddimO
2226H1jlsfr]lslBH®dqudel$tB1Bq)H O d Sclissisgigdoé .31

HtSLHOdzd ] dBBH | dzGy dié § stozds 31 &

L Mis Odzts 0 CCY JéBd . ¢f 2¢é épelzéxr) 3™

Jai@e § B e pteejefipjeue e e e 33

4 16Oy diflzddfds.§ @ t@detcdse & Jptc j fn

Jjded@n¢ E f ..B@ié jéHédéde € é é 37

J e@¢Edé ®¢é §RleCaded.& é é 38

JteOydd H| dzfdzg e éte@Epadyj ?

J @& e d € ¢ ¢ 6 g Bteéréledeve .45

Jsteg @y doedd L tH jj teR]l$ Gtz é i& .ét2B46 j

HE®4 RBE e .ézg € € & ¢é éé .47

] ZO8.DJfuut [ 1R s[rulllynif/ekre é €€ ¢é é é .49
3.1. 10LdzOyjdzdj Olstcdab®ls ®at . EEdpp Y dzts
3210 OL dzOyj dzd j frRilddafd BdzGs B | j S IS O~
GJtsd3j Isted yjidph ds@ ¢ @lzsaié é . . €. . é é é é B0é

NNNNPNPNDNPNNDNDNI
I\JI\JI\JI\JI\JI\JNNNN
WWWWwWwwWwwWwwww
OCoO~NOOUITRAWNE

{1
{1
{1
{1
{1
{1
{0
{%



3.31 OL dzO yg fdaftff 3 Is s yaigsdzjstc @ls tztf @& O o dzj dzd j
fesyj Mbs] dedévé dpjdsdé 6 6 6 6666651

3310 tese j dp U EEedgsd . ffecééé6éééés52
332[/fydd MjssydBds éc¢ | dEE@EEE® ¢ &5 3
333ABtledBO C Sdapjdigpicdt 6 666666. 66 . 655
334/ 5COd dFF | MiejHMso O EEEO6 &) &6

3.3.5. |jsdseO09ygdeemnéeée. é. .. . &&é é57
3.3.6. RdMIstelzd3] dzls Sy delfrvy g tdsjsHyfighs edd
G jdejuctsddt 6 6 6 é6ééééé. é. ... &&6 6ééé. . . "

3.3.7.h—dp-d3j Is ts H tzj 1 tisd) O dz(f tef) IHR és.H&f&dp é . € 59
338) tdsicqdlsjlsré éséj.dQyd.2. . 6 & E&. 6 6@

| ZO8.ORY 3 01 OJ RNMZ®RY REEEE 666 666 .61
4.1. )esydshl dsBzdak elsd 68 HS 62 é Odz6 4
421 esydetsmis dzs 2 H  dzO & 6 f g Cdéé . GRgQ dBbL
4217 ddz@dRd § jtej RnsH A8 B é § EEd ¢ f§Mnisd.66
422 BHOd @ZPEEO@REECECEEEEEEE. 666 . 68

425[18C d&zdC dz0 Mo yO éré é e BBEE T 1
43.0 dzOdzdL bR UkiibehBBadeéecééé7?2
431f ddzj 2" 26 A SHEGRMHEEEEEE666. . 66672
4321 jdzd dzj 2 dz' Q6 A EdMé 66 666, 66674
44.5s sdzs ez € Is d o dz'tdfj) lbqajé 2B dajé X de .6 é é 75

451 jdzddzj 2 dz’ j BSHj dzd GHO% ) H Edzd 6 éBTIS,

470 J dzd dzj 2 dz' dfs "ElEEdE 66 6. 6. 66666686
485 ddzj BOS UM EE ¢ Odé . 66 . 666. 66688
496 ] f oMYA OEE € 6 6 6 6 666666666, 690
4.9.1. wlOy(dsdOtc dEOWE dsdj &f SECH dadtsto s H dzts
4.9.2. 1M GuidEe@EtEd 62 été é é é é 93
4.9. 3600 filzfenstE@EEec6éééé. . 666094
4.9 . 4 b fuigadgiEELEO0ME 6 6 66666666 . . 6B0O
4100 dH e80! e H d dzO@éu N &[@é R é . . . 95

///////////

] ZOB.OR1 3 “HdRuU[ [ s[ldgrgdééeeceeel?2
51.) dzsB Odz! dz' | M ddod&isalst € & dsdsdc.Hé . é é . 1 0 Z
52 € Odz! dzr jr frfdueistgéids| elzbdse € é é .é é é 103
53.0 CIsd o dzOvw Mmd iz @ eltetRt@r é € é é 104
54 tso jtern dzsMisd { s5Mie e dzdzs @8 é Ztadslfidzw
551 dMmf dzj 2 dzOw Mmd MmiejedB@ é%@ = e té e dedeols6
56oL dzser j MdMmMdgQie cesB58BR € € .6 é é 106
57.C dzj i3 dzlsdzr | MJdodS©gsezé é &€ dsdsdcdie €. . . 1 0 ¢



584 dMlsj 8O CtttHddzOk {f tods isdse. sédrg8dzd W

| ZOo Qub [t JI13rsufArresbBIYR d1udf 1RO

6.IAEdS ydd ©lsHEmOE E6EGeéé . &6 66 110
6.2. [Cdzs Hd O dfis &P dsdsds Esdedd. & 6 & ié JL112
6.3.5 SO dzH A I C 6 6 6 6 6666666 . 6 114
6.4.5 S tsdzj dzls " Bz €@ AZB@BE 6 6 6 6 6 6 6 115
65[1jt.Oydd ftsjSydd H kv ek @dEEdiz] dzls
667 tkdd) Gf jcOYddétEBBEEE6666. 6118

IO O[F1 [1RE6EGEEEEEEEEEE6E6666666. .. 12C
71 Uto] DOMESRIMEGE ¢ € 6 6666666666, . . 122

72, [ dMmOdedj B3zt ¢ e @asd é ddsdszT &
73. stdkjkddéfebidthbdééééceél29

L ZOo Pr BOL RSO [ O [ LVEZE G ERECE 6 6 6 é é .6 & 133
8.1. 10©0dK] st wiktes & ¢ tesd&de € ¢ .133
82 dMpdj B dOMsd oGCiEEéE EOW 1SWj h ¢
83 1 ydfdzj dzdj § OOk stctsas élété gédazsmls:

] ZOo@uPusuvuvi1dr litRULIIDHPIRGgEEEEE 146
9. 1. APDLEE éééécéeéécéeéeééeeéeécecéeéélae
92. [ JtcOlstdcé é yef& ddd0é ¢ 6 € € é € é é é .150
93. [ JjtOltster o j lsodd dajé é Oazxs .6 & the dz0
94. [ JjtoOlt oM@ ééééeééeéeée. . éééls4

I dezd B tOW d U jéEE@é ddf & 6166 &6 6 é é 157

}Vtod dzts ) # deRY [ ¢
) tod dztsy J.Uades S ( 2
ltoddztsy 2.gzflpyd dedy ®Blséeegpdze 2 éééeé. .. 16
ltod dzsy 3 dzedff OMué.lsée & § &ézé é é é é é é .é 168
l toddztsy 4 dzd | @EPzEle é € 6 6 ééééééééélr2
) tod dzts ¥ 5. dlzde® dzd L dzO tHejv ¥ 15 tebfste ts 0 O dzdzts € 5
MsMmis 5w dzdd¥O cotdrdy @, dzdzts e 5 tsH dets dzOff e O 9 dzj C
ftso j ton dats fiyls defj d§ éHéCoédejéde é é é é é é ..é 177
) tod dztsy .6z s d Y j dp@ dfiPE OS 50 15 ¢ 52 G&EBE dzh |
l od dztsy J.Uzth g o3) dap-dgg pSHO HdzW ©OMYJ O
f dzOMisd dzStgnilsigf g¢mie & p 6 6 € 6 é e ééééé 19
1 tod dzts ) §. dlzce® dzdrLeim d Mils § 3o Isskdehdd e
ftod §omMAWCGiEdip édré é e éecééééééeéé 203
) ted dztsy Q.M MlsOdetso S O kEMdzse 2 Mtse dsj Mls
HyWBtedOydjfdtsadigvmilsdzsets tOL B dJ dzd vV dzO

3 [ ZIQrROCEGE. €é€€é€. éééé. 150
fm JdLEEE EOEzZBE € é 159

Y
o



LOHOYd dL &d 2@ éBétdiAfipe é é é é é é é é .217

1 tod dzts ) JOdedmif tsdz' L tsig) @dedsjd 8 @z dizf dzls s
HdzWsts H § dzd to s atOldd Y dzde'® stezB ' f) dz2OyOdz! «
HjW,jCéstbdg ééééééééééééééeééé. é220
) tod dzts ¥ 11dpdsiH O zRdE O tc d3ts cd XD A L

sB tsdzts Y Uiiist@lz @updéde é é 6 6 6 é é é é é é é 231

) tod dzs ¥ 12deddjdz@ s U j MS d2 S tdelsOSIs Holkn
fl Eykledcdonsdyj NCset HE & &k BROs O
) ted dztsy J3dpdisiH j dzd tetse Odzd j L Ols 04 dedi2b® O dac
) tod dzts Y 14dpdziud Mist 2 Is jof detO=ipSddgbds ts 2

,,,,,,,,,,,,,,,,,,,,,

g

1 tod dztsy J5dgdQmy e ddzlstso sets L OB S22 dzsG s
o Wk 52 f chplt@dezeoétéje e e ééeeeée. eée279
1 tod dztsy J6dedisiH | dzd teso Oded J] HJ W stdalgd tetso Oc
ftcf OMmiswd j azd z+4ff tdddOdnts d yJ M ¢ B8R E & &s./§ 12I5 dzts
1 to N J7dedigjH j dzd eso Odzdy HJ W st tetso Oc
d dzts ) IEEECEEhplse é € € € € € € € € é € 304

Nl 8l tesydesmisdas? OdzOdzd L € s d3tf
Hied Ud ME 52 ity dizsiagf O3 HOD sixy 84%E 3

=8
§0G -0



lejH]dedd

ydfdzj dzdz’ j] BiltsH' J ©Oa joO8 tsizPdzss j to
ydimdzdlsjd dzf | SCStifdjchmr MlsOdd o Mot
OdzOdzd L j] o jHjddW &OjtedOdtss, MtE-H,
e jd3, ftlsjmdzde dz0 olttets? HARAzJAHOEA
shdetse j  sdztsy j dz"

dzls  dzz Ozt dzts 2 BsH j dzd M 1§ 5y dz
SR 2 WekdSyd2 do HdMSCtjlsd
odHj Of CCOs{dgOnHR s degdztsy j Mlse j CGBEHC
s 5 u(jiSdzj dBj dzlsts o )

I ud mdzi dedzts j gqdzsjctcdtetso Odzd J otg Gpddz]j
Hodyd dedv, HisJRREAdedzs jd3 Jto) sSBOL so Odpd W
Oz dz' 7 Rte@odgiOCdpdsdz’ = ftesdessfitac®H @B '
YimStets, §O0LOBtdduyjMitet, cdijtetdd
YiMes2 femsOdse S L OH@afd d&f dd) Phpldzdzp C
ciBwOdudMSCdn EtcOo dzj dzd 2 {fe widss k) nolafze oo
tsdzdz’ B3 BBdnls JH@Bflzy U dzd § BB BOIs § B3OIs dagd ME
descts d mud fdzd ded v

I OL9disc] HMIso © o d dzdr O dzdsis@ dpiPe dp jodgHe d
HY dzj 2MistelzC sz’ tc @ROds'j A d Pir@asE e to j s@-yd d
sso wWOmMayjls®d ydmdzg Odzd BZOYdw , HisHISt O
Mle@R] dzdzs?2 © Mddzz M3z stedd Issdz! €5 J J

I dOMmlsswh j&i3 fsmMsedd ¢ tej HAdMs Od daj- fizdx.
dzZr = L OHOY, ¢ &80 iu®a deii-/VdEtiEddd clz | B s
5 j zOfMm f sdsh ! is Chial fijdst 2037 O ANSY S ANSK Sitals dz -
sy dzj o s RjsHzjdrsizty 2 § OCjls Hdv ftetso j+
4o tef dex J daj tede’ = . H gy d fOEABOJ 5 SHds dL
Fdzd o j tmMOAE Tz Misj &3 d gy dzgs g tzts o O dztizt -
Hested j delsdtotso Odield ngfdasipljt di3j ssH O € ©dzj y
dzd ydz' = ([ 1 © )(CosnurgPdgjEdgméeang ABAQUS, NASTRAN
dJHiezedj) .

[Mdzso def ] BdzOdzdL © d L OH QANEYS. toj h O o
IMsObdud §e@d&Bd dj RS d o Qaxdad J' tc d O dzts o
mMstclzC yd?2, ® I3 ydmdzy dBsHOdz dzr 2 d ¢
ntsHd 7 HJdZOBIUj MSdr fsyj Mhtse, € tsdzls
RO jted OO d MmMAsdhlsr j SskfsLdl', fso
E dz®mils: , fesydasmisdzts? OdzOdzdL M) E§j-lstse
sjtedMmisdS, tOmMyjls 1 Ot dkisls tgsal tlsts P dzts
dzdMds fo§ § sfdzj Hiso Ols j dz' dzts?2 Hj OCIsd o @E]

" Computed Automatically Engineerifigyf dzy j dzjutedz@ oy O f) 1§ Eigifls tc iz
yd?2



d WdLrdud MEts?2 dzj dzdded 2 detsfisj 29 Jic®@BLBY J C
ded € d H J YdsHesdis] tddze | toH 56 Ms didfj dOzE dfdf dg@udpts dzts
ANSYST Structural

iMsOydesdzOtedz" § d dzaj MsOyd tsdzOBdzisjs d3L @
Isj f dztsf tetso tsH dzgsfls |, ¢ ts dzg JftstxtE jvdds d tf O HOJdEDW
Is | tc 3zt ANSIFYST Thermalt

iLOHOYd 1 dzj Clstets dzOG tzfzls i tEE&RO G alzd bis @ ls
ddL Cts d or MsCtsyomlstsisde 2 OdzGdmflac  jdzj fr
O dzO dzdsL] @& dz] dztA\NEY & idEdectromagnetic

iMsOydesdzOtedz § d dzgj MsOydosdzOtedz P- L O
L 59 5@ fz0 dzdsj @& d3af dztA\NEY 8 idFduid, Flotran;

T " Odzdz" 2 (BN HIdMydy dzd dzOtedz” 2) Od
ssd3 udmdzy Ijediskzfttlze sddsy , L GH Quds;d3i » OcC

Isflsddi3dL Oydqw dz0 tsfdese j ofMjn o" M jy

[Mdzsodzr | 1 O tcpisi &g OL @OuiZDGzdEizOB t§
B dzdztsfyls j 2 ) fMdzj Hizs M ]

1. 1 sfhstesjdedj 6B Istedy ME B2 disH J dzc

2. Il Btste Isdf O (Isdftse) ¢ tsdaj ydetsdtsjel dzj
hjMmlse j dzdz" = € tsdzinls O dzls .

3. JidmMOdzedj Mews2Mmlse . BOIsj ted OdzO ( Mtej H

4. V tod dzsy g@ded ydz' = d dzOy OB tzj L@ H dz
®Bd sted yd M&c 52 &sH | dzd

5. 1 J dgj tOydw fmjtsydss?2 istsH j dzd .

6. 1 od dzsygtedded ydz' = d dzOyOdz' dz' = Y-zt
dzts 2 d3tsH j dzd

7.1 7 Bte Isdf O OdzZOdzdL © d LOHOdzed] ¢ Ot

8. 10fkM¢ tjh Olsj dzv .

9. pdzOdzdL toj L kzdz! SOt WOMYJ IsO.

dlstczCIskztcdzs dz¢t B OV {f tc s cRcd@igdts, d ¢ tdsj{ QsdAl
Missdls dL btejr MsmlsOodzw e h dna:

2.} toj f otsyRrapigdessori( B dztids d dzff sH e slstso € d

Hdew ©OMyjk® d Yottddtss OddY ©O@QU tsOf®

.1ty Mste d dRfocetsr® O ldsjjde d3d (BEESK¥S G d d
Solution T B OL O H@dEIH s tojh jdzdWw LktcOo dzj dad v
dzd 2 @(r4 Ist, 8) .

4. 1 smis § tcts Wgsfpdyeswoy i1(B dzs ¢ Bklsd dzd s ©B-tc OF
sOlstss ©WOMYUJ sO (ANBYGH s%)s{ to SfydgybHtsisaEm; dz
3w Hp@elzd EZliIsd dzd Is: )

I General Postpocessor(Main MenuY General Postprog 7 {f tad]-

fls Oo of B HS s dff T esdL o tsH d'HzS P tzdzf y d 2



f s Mls tc Odzff ksesjicdedfrdZDls o L OH Odzdzr 2 Bt gy dals
dzj dzdzts dgs o @JG@*qt:t J

i TimeHistory Postgocessor (Main Menu Y TimeHist Postprg i
ftoj@Mmizjdzgfljzdz' IsOIstse OMYJIsO o sIsHEj-dz! ¢

ydd $O¢ Whkdgyd? mm@%ﬁﬁz@jxg{ﬁ%q h O¢ o

[Mdeso dzr | WEkdCydd d e j ddshisd- §
dzspzd v n  -©.dz09 OR 7

1 toj HMlsOo dzj dzdzr 2 BOIs | toff O &z ¢sfisif As@xtizf § d
cutsftesilsde dzj ded § § ts BEiEs agyfdiedzdzgds fiffls ¢ o3 Glligfta ¢
BOls | g OlsstsdIls j dz' dzOY B R OdzdS O S 5L
Ydls dO ftesydtsmls: d d&ilssH dMercs@edzd ?
f!elsjtodets] BHj doss®ddEsd @tz MifsOH
dzd? dLr Ce®fsoddHpa OB 0 d kfmssByde
dz n Stdibbtekzs ydRd | z/yjd.dis. WisHho &S dezs. o
s j A dds - lizjdes,dBO06.T 66y j SOkSddz ¢. ¢. [ j Sdgdd
fMlstelz ¢ yd 2tsLdd Yy oftidgtf Gizts ayO k. to oy j € Oz o iz dz'
1l jtod3. CcGhp-1l§joakdz, -~ 15800 9. ) d ftoj HdzOL dzC
i ndmydhdzddadLr e dzd?2 dL ¢ diztee dyd s dede

I sftetLimPCdj Jhyj 3 IstsHT yd mdzj dzdzts ¢ s
LdzOjIsj ?

1 OH Odaddzy MOBEMIssRIFFHE thestso C d

1.{LdOCsRdIls! MW M udmdzj dedz” di3d dBB§lstsH
Isj dz' dets?2 d3OIsj BOIsd ¢ d : d dzls j toff tsdzd tc s adhd dzd .
dzsj] ddelsjctcdqotso Odzdy d HIWW J o] dgyd tdaso O
GiBteOdUI MEd [ BLP deppdedudf Mdzd ded i Msisise
edy; ftedBdzdy jdede” § BilsBHT tojh jddWw B
PteOodej ded2 (Jfrv) d Mmdmlsi B HIWWJ tefsdzyd
dL otsHdz ~ .

2.RL zydls: M smtse T’ fsmMistcsj dzedw ©OF § to
ydd, L OHOdztetz® 2 oW @iz, M § sdish 1 8 fif t5dzc
tcOL dzd ydzr di3d G tOded ydz" d@3d bkmdztse dw dzd .



| Z0e O 1
RLU[t AL BY 1t 41 BNSKS 3

100 2MS  § g isddsi 23 . jHse dzv j s  He &z

I Interactivei HJ Odzse M 99tHBHR ttOBBYJ2 HJ
9" HJ d2v jfgBfE Isd fH tOBBU)d §66HEED-dML
cORBFHEESPC Is

I RuniInteractiveNowT L Ot lf igtsPtfitisidzj Hdz]j et fMJ Odz
ANSYS.

1 sfmdzj LOGkzLSd ftoesetcOd3d3" lslthGfaOJ

1. Utility Menui i d Mlis § dgdztsj§ d3d odz¥; ( d3d dz® Is d dzc

2. Main Menui sfydditse] d3j dz®, MH jtey dls Eklilsdd
fesyd MNseo d shMisftesyj MnsO;

. lnputi sC dzts 9 9 BHO C sA3OdzH ;

4. Toolbari € dgts ddeMmistclz d3] dzls ©dz! dzr = MOF H M
Bstc®, MtHjtey O jj yYyoOmbs dhiftsd L k& jsk" |
fsdzdaW Is! 1 Istsls dz@B tRis H g tizwy gl 9 j dzdz’ 3

5. Graphicsi g tc OW¥W d yj M s ¢ dzts;

6. OutputWindowi sC dzts " e sHO MmMtssBh jdad?2  to
odH ] .

ud Mls | dzdesfpsBjj Waf dls Mmdzj HEE gy Y zukIse

I FilleTWO2dztse" J Eilsddzdls' ;

I Selecti st jteOYydd d WEkdzC ydd fipjodzjsdstepd dn
dzj dzls Oy Rfdged M d3. ¢ dzOelz 6)

i Listif jtoj yded fm OlstedBlkzIsOd3d OCIsdoe dzr n
dzd Misddz¢ dzOctclkzL ¢, tj OCyd?2, tjL Ezde-IsOl
otsd3 WistedOlsj ;

i Plotizlsddfifsmscesjc@f Y ud M dr dJLBBLOYJ

i PlotCtrlsT dzOfistets?2 € d d & tc @ Wsdhipjofsg dzd 2 ,L -9
HOdzdj Odzd BOYydd, BOMhIsOBdtetseo Odzdj, k1 t

i WorkPlanei zf cQo dzj dzdj MmMdMmlsj OB Cts{stcH
Mlsi(tmdz. g dzOekz 5)

I Parameters s d MOdzdj M Odzwtcdzr = § OO Is

I Macroi MsL HOdzd ] BOSCfci@is O dzgOls & d VdEm & &
dz3d tc ts o AR, W

I MenuCtrlsi f ttOo dzj dzgdJ ¢ dzOdd ;

i HelpiHtsC Ed3j dzgls Oydw, o S tisddzAuzrendia dzd sids
Ctsdgj ydz » 4t dz i3 desseo, Ibistejlsduydi MSds
ddv t eojttMdd fLsctOBd J sisadd®d )
McQdedlz M ftejH" HEM j2 o jtemdj 2.
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File Select List  Plot  PlokCkrls  WorkPlane Parameters  Macro  MenuChrls  Help

tdm. 1.1. wdMmlsj @desy 3 de®

[Mdats o dats jintsgjjdapdaiijds ez d3j dzlst  H dzZw  fMtst HO
Hjdj2 d OdOd&zdL O tjL kd (Pefreeds § § jOs dzO L
Yide Hdzw HjOSIsdeo Oydd HdOdakze o Js d dzis 5 ©
(ted . 1. 2)0Mmoewigs@dftgdiad © HIPIRE ¢ O dadediffls@ o + Is §
Checkboxr ffislz o5l . dzad 3 dzj 2 yOMmlsd BCdzO or B dtcC

Preferem:es for GUI Filtering

[EEYW][/PMETH] Preferences for GUI Filtering
Individual disciplines) to show in the GUI

[~ Struckural
[~ Thermal

[~ ANSYS Fluid

[~ FLOTRAM CFD

Electromagnetics
[~ Magnetic-Modal
[T Magretic-Edge
[ High Frequency

[ Eleckric

Mote: IF no individual disciplines are selected they will all shiow,

Discipline opkions
{* h-Method
" p-Method Steock,

" p-Method Electr,

tdfm. 1.2. [Cdzs Wddz stcO

s d38 a3y 5 Rjdiabutbon’.

* Checkbox f)ls O dzH OWitsddmis-Q ts d3tf tsdzj dzlsd Y s pPBEBB O f j t
YOlsj dzj 2 IsdiX® o¢ LUnfeepj jozatasf EMC Os h j g5 teOL dzd
9" BistcO.

" Radiobuttoni ) ls O dzH OWiteddmisQ ts i3 s dzj dalsd A MR BELO §
Cdzs YyOlsjdzj 2 Isd4 ®' € al® dry dgs dztif Iz MLy M Cj txOriz-H  dz
Isj @sdfo d® QdOdzls o' BiStcO.
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[MsOd dzr | § zdzS Ist B tednjdgs o s tists miElszs B
Gy j. JIsdsjlsdds dzOd B tsdzilzj o3t @Y to B i OB dafse
S s C d
e oot ddaifytes@ay gt jdzdj B HdO
Lomty | @i qq ) bhsodse e f f

Reset |—fr]Btstsfr] bhlsOdtso 5S¢ d § Vtej o

G 1
Pick All . L
—l—arBtGG)lsJ ofmj Bl JCIsO HOdzdz

_Plot | o ssBOLql: sBI jCl' 5 CEBOYWC

Flﬂplﬂtl_Bde,ng’lsJ dL sBtOY j ddj ;
- OH4gBlstsdz

@ Pk _OClkdoqdietso O! of Bsts B j Gl
CdzOedhd " hd;

Clmpick | OS$dso Ols' o' Bt SBI jCIt
CdzOodh d (] ted ¢ ipda@d IS'Istsls  toj 3 dd3 dBsy dats
CGlOWdyj MS ¢ £ dgXodg@ df; tai@ ohtx2

{* Global Cartesian _ g o g H ddW stedsOydd »- Isy
dzs?2 HJjCOtolssoats?2 MdMmisj 3" CostcH d dzOls;

f+ wr Coordinates _ g g g H ddeW sted3Oydd dOIshd
tcOBtsYj 2 f dzsmC tsmisd;

ﬁ'Single_arBBtG sBl jCIstse fBMmdzj HiSO Ols

T Box_or pstg tsBi jClstso ) fdsh! s

" Circle _or gt Bl jCtse ) §dshi

CPolygom _or gt 5B j SIS 0O dd§ df tod@mhgiHg,
Zzlsts?2 dsdkOdats?2 dzd dzd d ;

' list of Items _ o1 g 51g sl JLCOH Odzd § d5- MY
B3j ese o BCdzgj ©99tHO, dOfteddjtc: 1, 3, 8,

" Min, Max, Inc _ g1 g5t BJ jCIsts0 L OH Odz
desdzj etso o G dzjinco o O PtoddZjhtO 6 sz 10, 2 (
desdzj cOdsd 1, 3,5, 7, 9) ;

_CtRBddzdtetse Odzdzts | 1§ ts dEpmbeBmys H GzCifds dfigH
o' Bitc kdf O ©SelepCtsdy. o1 6T )z

dzd; J
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Keypoints j

Elements
{¥Yolumes
{1Areas
|Lines
Keypoints

tdfm. 1.3. stddBddzdtctseo Odgdztsy § tsdzy o
I mMtse j dzdesisd HJOdzsetse dzOdBtsdzj §J 1 t5dz

| sf cEffzy MOBSS sdstgfsdgy sls dzd yOs Ismw  H
OK d Apply?
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| 08 0
V wovtJruRULSrotrRY s RS ]

dlzh jmMsokzjls HOeO MftsMsBO® MtsL HOdzdW
BtsH j dzd ANSYiBtc j H

ifMseMise j dedz" (3 Mtcj HMlso OB 6 j sd3] Isted

i disf stelstsds d3tsH j dzd CAD #is[LiHsQ RS2, o9 € oz
Ise j tH IS dz/ dzs§  d3fSH § dzd (g 5 ocOEEAfw) o ud ) Sndsie d3
W B te 3OBES, SATH dzv 5B d3j dzQUniGraptads SakdVorks s H3-

f OMUtoCAD,CADDSd Htekzcdj) .

1 sdzvIsdJ ¢ lsej toH sty dial faB@ERRSIH Q Y GO d3
dzd ¢ d Y dHSCsMERRY LJOdED Lisod § tOtern d 4 2 JF Is
MCdB jCIkte, MoMmMlsOodwehdrn cjdj sigd yy
dzso 52 Hdzv G j dzj e Oy.d dr jintg Gitssrydlsts 2 ¢ josdg jj Isizef
Is ts o Hfifldc@ o dzw ¥ lds B jj & blstcs | tc 3RS 6 d d

1.s dz¥ yj 9 OwW IstsyS O,(KeyPsint € KP) dff dzficfsofr) iz
Is 5 y Hatd PointT HP).

2. [ d dzfMnei L.

3.1 59 | tcnidAsemilsA.

4. { B | d3dztsijVollsmeidus
s

fsdsedY cjodkjledyjMSds ©BI jSClsBo

_:c

dzd dzd v s d iy o O jCsdipwy Yo 6 MRS, S ¢
sdfsd (fewdOv, HEZcO, mni ko2 d) :
i fso | R dats'inds® j lasijvg i O3S vglzis BB Z wdzr & d
(L1,L2,L3,.),ftod w3 d&ZsmS dr o jten dsiisj 2
0

2Zd2 f60CIsdui S dondey ¢ te@ Gath 1§ Pieglates S tsizdB 7 g
L Iss MeowL Odes ) GMtse j degdetsMisw dzd Odze Btcd Is
yd jdsydes?  BsH§ dzd ;

I tsBi j d3dats Is § dzts sfdmr e ©4 Ismw fJted

03.,),LO0OBRS dzlss ctcOszds o Oy g  sodcn d
Y dedzts) , fted {Ilstsds Stsdzskzteds | dzdded g - S O
" &3 ffxsodfy] dzif i) d3gf Ydets o | to ks Azs s _

1 meske jlsmMisedd M dJjwOndud MSdd
sB) J OB IANSYStc] OdzdL 859 Odz" HOO JBSHABBHO

Is jdzas?2 di3sH j dzd :
T otsMrtsHwh jj f tdtjffdedoledds sPEA gz Hiso Olsj
ftsL HOddj B jClstse s CBYgFdjor o IssyjS

" ComputedAutomaticallyDesigni & ¢ 1 { , tedj dzZsdtetse Odzdz' j, ¢
20 ML HOdd] OV dujMits? ddii stedkOydd.
lfpds sBi JCIsOd3 3sH jdzd ftedMmMo Odo O Ismw k& dad
drdp dW¥ d S Oydd.
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i dedMmrtsHWwh jj ftotsg BdsgtEEoOoddin sdz’ L
ftsojtendsmisdy 7 d Bl j dgdzr § Gty Este) LUstda@Rdid
dr thdtej dtso’ n ¢ J 54 tscfiay jL fitsSo dzdtg ety B!
wOyd?2, ftd i1lksd OsltsdOsdyj NL e s O
dJ Q@ d kteseo dzv .

[ Odzdz" | §SSHARBHT dzj f totsledodrts tc jgdue@le)® Is
cdBCd] oBLBBYydtsMIsd HAv BFr Mistej2h jaets
Mtcj HMso ORBFHEEBONSESMdzj HiZjIs BIsdgd IsdlIls'd,- Y
yJ medna aJthnq’W:BOd%Izaﬁz U P L gdgts ©2 ddIsd.
dzdd tsH J dzj 2 fnlzﬁjfnlsajdzdzis shdztsy dv jsls ¢
LIssdiz sYfrlsdz J ftsdz' Lesp O ldzad d Y jofd ¢ thjds L dpt
cOs s ¢ Jagd joheosklz ¢ d HOdad ¢ . | |

VtweidHd yYd BB fedmiskzy dils'  ANSKEE H Jifdide) s

dzdlsj ' Mt Mfshsetsd 9otsHO dJdW stedzOyd d:

- dMfsdz Lo Odzedj cCcwOWdujMitsets  tsdz' L
—-GUI");

—dzj {sMtcj HMise jdzdzg" 2 o9 9BH CBOdH Mt
Input ZOftedBI®: 412025, 0. 0 (MSLHOd]] !
101 d SttsteH d dzEIR.E5Z=00F 10 . 4,

- ML H @dzdLjOolrH©2 dzse ddzdf PR gse s
L dzj Bj dzlstseo MlstczClsktodetse s ftosctcOBRM@BL SO !
d3dtts Odzd W d&d®DLY L T € §

2.1. IlsmosHwh ] fesjSkkdse G

1ted s Cldotio O d Mz daGdz@ fsL HOY
ssus¢d (st), (8 ddd3 Mbswswismw dzddzj 2 dz
M O dzC)sls tsterBj ISWRisdzizlistc Ok BEZHEN R f S8
stesdgj bksets, cjtdkjbteduyjmSdj el jCIsr

ML HOd ) ¢ 5dtshiCsiiststizi @y of oj Us@dz' tafs™ . f
s’ MBLHOMIY c¢jitsdkjlstedyj MSdn Bilj-SIst
Mlsolzs hdrn Cdi3OdzH ftodo jHJ (8.0 HPERdB S
Bdfftcdoe jHj @3 sMdzse dz' | MY sMisis 3 Edsdg H @i ¢
oMy J Cisdzsgdd oty Sisizgw ® { to

211y L HEddeEjud 9" nd sy €Oydd Mm dzd d3

df smMsB" MBLHOddWw GCdz¢# yjor s~ Itsyd ¢:
— fisL H Ozl BRESEC SIS © OCIsdodzs?2 MmMdmls

d dzd$ tots to H dietBEsjO%  ff dztsChy RO plaf Gl | dz® :
Main MenuY PreprocessorY CreateY KeypointsY In Active CS

’ Graphical Units Interfae
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Main MenuY PreprocessolY CreateY KeypointsY On Working Plane

[lsdzdydj ‘Idf Hobkn MfsMsete ML HOC
l s jtcoar o, getOu difsudits ] f sL dyd sdzd tetseo Odzd
MdMmlsj &3 Qstsfcigdz cazPBtEr GH Odzedljts S tststoH d da
COBBY]2 §asmSefisd oL By ds lstsd WRs o
qdzd CdisBOd degs?2 HjCOtelssats?2 MmMdMmlsj &j ¢
CsteHd dzZOIs @By jIs BrIs! dzgj HJ S Otlstsor .

] HJOdtsc OR df@Stfidisipt PAYTX dzj L Oo d fisdED t
OCIsd dftids § gtston ¢ Gp@dd OCIsdo dzOW ws daj Ve
Ir Hedydr fMHj &0l & Mdzj dedz i0iZL Gicfrdz
dzd dzH e d U j MSiBiD H ez BY Ried uj MS 52 d dedetsts st
or j ¢ istc HAf{dgls dzyOdzdé® L OH Of Is@Wic pL IBdz'Ols @l
9 ©OHJOA&OR .

[ dzy | RANSYS7rd o 'fifislse jlsMlso ks h dj My kzd
f sdztsy § dz" :
Main MenuY PreprocessolY ModelingY Create..

— g 5L H Gddef jy j o t52dz0Is Lhdj Mls o z;#Ck 3@ dgtizg dzd
q o dz® : ) ) )
Main MenuY PreprocessolY CreateY KeypointsY On Line
Main MenuY PreprocessolY CreateY KeypointsY On Line w/Ratio

I fjttotsd MdzkyOj ESOLT 90jd fsdsyje
olststeB®H OJ d&3 ¢ siRat)d yts(lg disf fsH JLgzv s " d 2  f &
ssylgdesmdls j dzi dzts € tsdzytso LinedRageEd5ls sop@f@s dsc
Hils MLHOMO fsMmtcj Hddzj dzddzd d.

— 4L HEdEjY] o BARjISEWRS gHo zd3w MmEzh jinise k
o 3d Is =Sy RWBDBBHETW d ddfj dz® @
Main MenuY PreprocessolY CreateY KeypointsY KP between KPs

— s LOHdzddgj MC AR/ A Yyjor n Istsyj & d3d déH-2  +
"B Cdz¢ o EisEsERILE @datf) dz*
Main MenuY PreprocessolY CreateY KeypointsYy Fill between KPs

—fisL H Ol yj o ts20 Isygiylflsfic] Ctkzetsots?2 HE
stedfg " j Miso lz¢ N d BB Is © U8, QHEIYO dBLENTER o dzdfy -
dzs :
Main MenuY PreprocessolY CreateY KeypointsY KP at Center

rezedd 6ty dOoyHdas s ¢ odad:

— O d ot & Cabkzd P o ES d30 dEGEN d datfdz®:
Main MenuY PreprocessolY CopyY Keypoints

~fisL H Oz U j o 5 kisds S dicC Odz' detse s Gl tsB
s5jdz degs GBHdE2 dL § &shs sl S0 dsSmd L 2
d daifj dz*

Main MenuY PreprocessolY ReflectY Keypoints
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—fisL H OQUatry yJ o 5o Fg Y d e OMY sdztsy § dad v
L &zO S-sdzj dgglztizls dits 230 tENGDE d dadfj dz®
Main MenuY PreprocessolY CreateY KeypointsY On Node
- o i34 MCjddzfyd o\ dzd Yo e OB o Osststct
H i 52 ;S g0 dElRAN d dzdfj dzs
Main MenuY PreprocessolY Move / Modify¥ Transfer CoordY Keypoints
~ fisL H Odaf{f 196 & C Is  of di jrdzj € Is  taf=tpdO dadzr 8ot ¢
dz Rzt YjosE) Cd R ) OSEpONEMIET d datfj dzs
Utility MenuY ListY KeypointsY Coordinates +Attributes
Utility MenuY ListY KeypointsY Coordinates only
Utility MenuY ListY KeypointsY Hard Points
Utility MenuY ListY Picked EntitiesY KeypointsY Coordinates Only
Utility MenuY ListY Picked EntitiesY KeypointsY Coords +Attributes
_WstsBtcOdej dEftg O d U j S & FoStre drl Is t§1§ St -
50O dZPROT d datfj dz
Utility MenuY PlotY Keypoints
Utility MenuY PlotY Specified Entitie¥ Keypoints
-~ s i jUrfC OO ¢ dzérlp ol Cis &30 dKSEL d dzd
B34 dz®
Utility MenuY SelectY Entities
— b Odzj Qatfy oG] Cdzj by L ijdkis y dzts: Xt -t H
B3O dAKDELE d dzdfj dz® )
Main MenuY PreprocessolY DeleteY Keypoints
- o yd fdzip @z f) 18 Y ofzef b Iz Wz y J ds'scgch; Osiigie
H ®DIST d dztfj dzs
Main MenuY PreprocessolY -Modeling Y Check GeonY KP distances
L d3j dzj ded j CStzswmp gUzDls stsyj S (S dzkyyj o
Cs2 Mmilkd d §j tojasuyee don jt5e i ¢j jCusdsjol® & s d
dzVStaR O dZKMDDIF it | iz
Main MenuY PreprocessolY Move / Modify¥Y Set of KPs
Main MenuY PreprocessolY Move / Modify¥Y Single KP

2.12.4 sL H Qfddijls svisizstandr S st j tOydd fy dzd o

] sfls Y dzdz’ HardBag) ¥ & dzf & Isfqw My j yd @dz dz'
ujeras btyjS, ds dj mMewLOod M ki tsdt
[ded fto HdAdzOL dzOYJ dz Hdzw  ftod dzsy j ded W st
HOdzdzr 7 ) bktsyCd &0 ddddd ddd §sojter d
& BEdjfls N B@&r Reys 2 J dzd dzl a3 jatzlesdz€ 3 di) y
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sf s’ MBLHOd]Y §omisswddr 5 lstsyjs
~ fisL H Offzs fj Is ts Usdedf&O fkh j Mlsoa ks h j 2 Sded da
dzts ) R © AR TTREATE] daifj dz :
Main MenuY PreprocessolY CreateY KeypointsY Hard PT on LineY
Hard PT byratio
Main MenuY PreprocessolY CreateY KeypointsY Hard PT on LineY
Hard PT by coord
Main MenuY PreprocessolY CreateY KeypointsY Hard PT on LineY
Hard PT by picki
Main MenuY PreprocessolY CreateY KeypointsY Hard PT on areaf
Hard PT by coord
Main MenuY PreprocessolY CreateY KeypointsY Hard PT on areaf
Hard PT by picki
g d dzls OF thydf G)HETCREATE
HPTCREATE TYPE ENTITY, NHP, LABEL, VAL], VAL2 VAL3

GHTYPE — sdtfBi J 2@ @& Is tsigts dzH Of tisfiply s Msdsde L jE
d dzeREA); ENTITY — dzts d3tp 5 € JNEP — dzts a3l &y CABEL- M f -
ftsBts L H @droRD d dzHATIO); VALL, VAL2, VAL3 - C S5 tc H oXA¥Is T
d iz s W % d f dsd dgly) d s dzddgitspHoudzdzy \ de' sdgick @zdzdzd d
i tofd tin ts RATIO (VALL).

reedy tfjttOydd M ftshmistswdds 3 bty

— s B tff s W dadag 1§Sts d3O dZ8ED;

—tdseEAd @d) OCIsdodz dzd ¢ smisWsvdgRAEBER] Is 51
b -—tsBtfttse J i WMsIPE Isd o dz' i3 § sls Evdgi@nd oz
SEL

rdzw efnpjnr i jtcOyd?2 GlsBtstcO d3j dzt :
Utility MenuY SelectY Entities

] Hd Odzts G s 9 ts dComloRRf] 99 "fBjtcDIES A Mistsis o
Isd{f tsB iKgyfolatslaineq Areag, o 5 o BytsirddPdgnts

—uts L dgdpgzd MiOPRds Jo dz" = (MJ dzj € Is d toc s O dzdz
U J; Sts 3O IS d ozfj dzs
Utility MenuY ListY KeypointsY Hard Points

— fis L dzdzd M ls daipetad @ ¢ dnd o dz" dsd § tsfls t5;%tEzdz" d
BOdALIBT d dzdgj dzt tSlsizlsmiseo zj Is

- L depgzd Misddzd Q tc- dztsis j 2 M OCIsdadz o3
C Ottt BOBHUIBT, i3] dzt SlsmizlsmMise z] Is

—tdstseigQizg j ctcOW d yj M¢ ts @ ts MdzjssaEfieE s o dzr
30 d2ePROT d dztdfj dz® )
Utility MenuY PlotY KeypointsY Hard Points

— M O dzj folzs[f s tssABRSts ozi® BIPTDELETE dadfj dz®
Main MenuY PreprocessolY DeleteY KeypointsY Hard Points
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213461 HQEdgE]2 d &6 jwOydd M dzd d

s dzd dad MIPBANSYS S Is dets W Is  dzd dzj 2 dg" J  Ydte d d3c
ddd, GStkydsflsd d Hkzed, MfdkO2dr ;-0
sOlsy BRAjs"n SfjtOyd?2 (f§Jjtej M uj dd™,
dzd dyHig Issyc oOodzd dzO f tetsMmistcOdzmise J dzdz" =

g smtsB" ML HOddW dzd dzd 2 :

- fis L depdzd 2By » H 2 @ ez w3y ds'sgdzsd o OMisd o
Is§ B4 ¢ t5;60c03 @ demp@iuf ) dz® )

Main MenuY PreprocessolY CreateY LinesY In Active Coord

gtSL HOdzdzOW 1OSCdds M smtsB sd3 dzd dzd @ - dzj
ftod dgfipdzd OSCIsdodets? ws o HWHaE d2H @RS iyl
W J e Oowishm L 1 Codgda@ifes ) § s e 'dles'O dz!

—usL dePf tos@zd zdg] Y HEZ Hokzdw IstsyC Gz, dz
COCOW fMdMmisj B0 CtttcH d dzO O Isig OBz G
LSTRd dzdj dzs
Main MenuY PreprocessolY CreateY LinesY Straight Line

—ficL depiff os@d dzff sSH L OH Odzdz” d3 k¢ dzts dg - d dz
" jMlse v 1 ;O dEedet o daf) dz*

Main MenuY PreprocessolY CreateY LinesY At Angle to Line
Main MenuY PreprocessolY CreateY LinesY Normal to Line

) SV HEBS Hj2Mise d2 :dz0g Oistciodszdz Jdaf)dzd & o
Cdzs yjobvo lsum€tics? BLHjls L OSOdydo Ols' fi
diy sH dzOW dzddzed™vY BEZHjIs ©OLBdIsO dzO Ho9 j ¢

—utsL dePizd def sH L O DddBddgzy J tcf j dzH d € & dzw
H o irgdMz dfts (30 dzBAGIG d dzdfj dz¥
Main MenuY PreprocessolY CreateY LinesY Angle to 2 Lines
Main MenuY PreprocessolY CreateY LinesY Norm to 2 Lines

- fsLe®@d s $ OMOlj d dzts?2 § o' B tcO dzdat
¢ sdzj ydz' Fts BBAZHAR d dadfj dz®
Main MenuY PreprocessolY CreakeY LinesY Tangent to Line

—fisLdePgzd def s C OMOSB | ezb tztk?; CigiErdraddN
q iy dz® . ) )

Main MenuY PreprocessolY CreateY LinesY Tan to 2 Lines

~fisL dz e Ols | @hdek® 1 5o j tof detsfisd Q@B N H b
Cts ogi® @AREA ( dxdfj dzb
Main MenuY PreprocessolY CreateY LinesY Overlaid on Area

—fisLdep I 5 Istcj &3 IssyYS O3 d dzd ; Ssodh@®d Is ts
LARC d dzdfj dzs
Main MenuY PreprocessolY CreateY ArcsY Through 3 KPs
Main MenuY PreprocessolY CreateY ArcsY By End KPs & Rad
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| cBsBz@YS O jdz f stewWHBEC . 6 0OL{Ojdsovts dis t
MdzOyodzd lsdj yor Ismw ¢ s dzg futedds ggj Mskslayts bz
Il 5 otttz d2z®@ j slsdzj yoOs smw € sdzj Wdz J
Ck [s), LOIjd3 ftesdz Y zlstsydzOvY IswETEE, d
ZOf tcOQo dzj dzedj yYj dzlstc® HEZcd, HRAEPp tsa d B
tcOHdEM HEGJ. lted 1 Istsd3 MdzjHizj s Eydlst
B' Is! dzj Btsdzjj 180

— a5 L ez fef dzd € teflf Nsdats|f lsizls 5ls d3p dAEROUHZ
d dzdfjdz:

Main MenuY PreprocessolY CreateY ArcsY By Cent & Radius
Main MenuY PreprocessolY CreateY ArcsY Full Circle

I 1ldh Mkzyows: dj bktjsbkslshy L OKO
Il sLdydtsddtetse Ols! ygzdatizte? d3ts j 628X 6D & s B ©
CsstoHd &zOSOF ®SHBMEQGYY Y Wiskisdy SL Odzj Mj dzd j o
sCdzgj] 99tSHO HJOEeBotsets BCdzZO (yYyjtedL
ssYC O) ddd kS OL Odd jOdkS dgbts O to s tods™ dafs fr
olsste’ 5 MysMsesd, mMshmssdls dL 4 e dz
Odze Zdz i gfle] tcOyYydd M ssydzs? d3sHJ dzd) .

)6 MLHOddd Sty dsmlsd dqdd HEced
CststeH d dzOls | dzls s HeCdPAay 6 @¥ IS5y to§ H j dzv & h
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- BBl JHJdzj dzdj dzddzed? Hdzv 1d=Od dadyyj dA ¢
d Hddets?2 dzd dzd  dzj wAaldff] d dgtiz) 5 1O M d e ts o
fn dzts 3 JLARDY; ¢ 5 3O HACAT; d3j dz® : )

Main MenuY PreprocessolY MeshingY Concatenat&’ Lines
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33514 dz) c@OYGY

1 0 EME 64 dzaj 6OIs s B M ldzd M etz BSOSl dz fi
ljyH] MAzinkjl Sksdilsdls! twn OMNYj
~ jfikd CwdmstkSydy mshlssdls dqL f sH
teOL B ddi dfyid stz @ sl d3;
~ 9 fSHds?2 € todan lsssCdasd dsyj IsOdzd § C 6 OL
O o )i ta), delz’ 98 5 dzfs U jlswpdg toH 5 1s | dlsdatznn d S 6
- JitwjH GjdjteOydi2 Mmjlsd tj ¢ sy def z
MmMild® Ise jtHBIsSjdzt dg' =« BBJ J CIsOn
] LOodMmMddisMmisd tsls tOL d3j tcdzts pl® d cly -G H3§
tedud MC dr stz j M@y | s shaidizs " d B o
- ML HOded§ Istsud YydegMASSELYo (dgigArfflsteif~d3JtdeO )
dzd v € dzs yJ & sRBOKHESH; ¢ jods
Main MenuY PreprocessolY MeshingY MeshY Keypoints
- ftsL HOdzd § dzd dzj 2 dzf LINKH K dzO( dedfyf Setfelsti disi C
LMESH, jd#5
Main MenuY PreprocessolY MeshingY MeshY Lines
- MsLHOdzd] Ho Y KCUIBNESY dzO0 f tso J ton dat
¢ s &3O MESH, AMAP: jdd§
Main MenuY PreprocessolY MeshingY MeshY AreasY MappedY 3 or
4 sided
Main MenuY PreprocessolY MeshingY MeshY AreasY Free
Main MenuY PreprocessolY MeshingY MeshY AreasY TargetSurf
Main MenuY PreprocessolY MeshingY MeshY AreasY MappedY By
Corners
- ML HOd]] lstjn diskBOLDI%S I edzQifdedz A
C 5 3OMMESH, jdds
Main MenuY PreprocessolY MeshingY MeshY VolumesY MappedY 4
to 6 sided
Main MenuY PreprocesorY MeshingY MeshY VolumesY Free
- MLH@Jed zdzv todes?2 Ho k3 todets?2 ( de@tf 15 tc .
Bite, | NTER®EBLR)JtckzdzO tc@d dzd Yy dzd § dzddzCY titfotgj tc
gzqa tsdzj o @ d ;nd3sg § tetkd sted U M 4 5 BWERH Q) s
. -
Main MenuY PreprocessorY MeshingY MeshY Interface MestY 2D In-
terface
Main MenuY PreprocessolY MeshingY MeshY Interface MestY 3D In-
terface
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3.36R dzlis oz Bj dzls Odz' dz' jodztzg ¥ Mlso O L
fj lstsydze @ tstg st

Element Attributes:
| Global | et
[ Smart Size
kil i
Fine b Coarze
Size Controls:
Global Set | Clear |
Areas Set | Clear |
Linesz Set | Clear |
Cow | | Fip |
Layer Set | Clear |
K.eypts Set | Clear |
b ezh: ] Areas j
Shape:  © Tii * Duad
" Free i® ME&F Sweep
| 2014 sided ]
bl ezh I Clear |
F efine at: ] Elemeris j
Refine |
Cloze | Help |
tdf). 3.6. [d @
Mtcj HMise M jits ® s i

1 BdzjjJ] bkHtsBde a3 fte] Hf
dzdw OlstedB kzlsdsdd ffJ Issdi dgyj ds
HdOdzie { smtc jMeshBool(s tigd fis.C
36).AzdzC ydd H OdzdztseusO HIE[:O
- &ZOL d&zOyd dzdj G dztsB Odz! dz
ddzd OltdBlkzlstse dzO G- s
Is O(ElementAttributes;

- EMsOdzso C © ktetso dav ddf dzts
HJ dzd GpadtSizg

- OO YLSHEd J d s Eldn) dz@- (
B Odz! dz" n f Ot Od3d Is tdfis@is tc C
Bj stetseo OLBdjddwY dO &
J SIsOR;

- 9rBtste Bl J CIstsa (Kaydzw
points Lines Areas Volumeg d Mmf smts|
fsmistes | dzd v M BTE QR d
Free Mapped;

- 9" BBt WEtcdzr s

- LOfEMSE 6 J dzfMeD)lstz t8 @ oz j
dzdfp 4 KCea);

- dzs ¢ O d&z fdalzstg Is dzj dzfefing gPls d
sBl J CIlsOnA (ddzd o sC e
G A3 stedyd MEs?2 ddd M
(Nodes Keypoints Elements Lines Areas
Volumes.

[ IsH j dz¢ dzts slsd3d ISd d3
L tePedzdzy Mlsjfjde s ek
tewyJddYw Milsd ot dasdzzls
o jtondetbfipldn? 3. 3), HBLO
dIs: Btsdzj J Ctstetej Clsdz J
SHdso t6j o3 dedzts, -D ¢ s-ddts d3d
Mibbyder | d@BsHjdzd. 1 0 6
ftod d3d teF Mo sBSH MG tC
()@ M S WWdydj dzlstsdz 6O
ts B dzOEKPND = 25( B ) . [ HdZOC 5
dzzyh d?2 twjLkzd Ol { dk
L Istsd3 L OHOIs: Cs1 WW dJ
~nSHO BIs BBdzj J Gtolz 2
dzOf e JTBANGE=1.3( cdMmo ) 3
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%) 6 )
{ dB7ulf sMse®s dzjfded ¥ § dzslsdesis! ¢ fjlsd o d

3.3.7.h-dp-Bj Is shifffidzj H 50 Oded ™ M= &HJ B

g4 foodish s ydmdzj dedzr = d3j ssHtse, fip-OL C
Ctojlsdzr =7 OdzZOdzsegtso ' 7 BsHj dzj 2, Bsy dats
stsydetsmils: toj L zdz' sOlstsotf @ OO df gty dz< f @Jf
mMdagdd BOL dMdzr = WEdC yd2 ff dtzlsabydl@ /- Wdist
L dzy a3 delsdzts? MmJ Isd, Cotetej Clsdesmis!  sMlsO
Htse tjh jddwv tdzzyOj 3?2 MdMmilsj &3 BtOs
H' .

lticdMmf sdz! L tso Odzed ¢ Istpcfifipdej dpdzrOMzOdizd L jj- to 4
SO wkzCsoatsHMmMisoaks IsMw fsdWwisdwdsd MmatsH dd3
detsfisdes?2 Meajd3" . vteOHdydbdadetsy ftoj Hfgls O
dzdw MmotsHdIsMY 1ICOHAR® zt8 h " @Rkzls Hw  ff tedis-tcOL
fisd Mmjlsd; JiHpds? deOs jeteQuald fted fjtej ~ntSt
tcjLbkd sOIr Ctdzdyd Mlse j dzdzts d SOy Milse j «
ddgglzj tcdzr = twOMyjbtse 5.. .10 %), Iss Mmyd
J MstczS skztodzsdz OdzOdzdL j © COyj Mmlsoy ¢
MtcOo dzd o Ols!  t5dzvd ~dzOW ey lg tg fatf@ dz' dz" §| HL dzO
dzr j] WRtEbjyt jdzj 2 MotBtsH' ( zC|dBo iZE sty te(
Motslse j WffldsHEESIs 2 € dMMmdzj H SlonCHACE s fipk Stei |
Yyojoe, dOftddhit, (td LOMUgflsd.f Odkpless s
Htso Olsj dz dzgse s Mekh jddw MmMilsd s¢ o] 5 t
ddv d o i MO~ BM M2 sMydddy ydid df
1L WWjCIlsdoe dzr os.

[tczets?2 §B8u&&sYOjlsmMw o dhYf sdz' L e O da
Ldzj a3 dzlst ) , o € tisls telies ) AdztinGdzs Y jsdz® " g Cad W
Mdd3Ooydd BOL dfgdztst tely indsSdappdndsd sMse ' K- Ists
COd GCtdeo jtoej dzydd, sts Isjr ftste, HECO
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desfls! . v OCOW MY tshtss dats ) lss@3 s Cj dae & oy C
sj dz' de' 7 f o] FuaRtsa @y His?2 dlsjtOydd
tojh j,dd® Coddypstkgn jkr gt st Cf 5d
ydd, sfdfmreoshj? HOYOLiHjjtazOfL d3ifdz oyt
vd ndzsdzse d W g flsi3g A dede® Y tod 3j e teiN-J da
dzdd HagOMisdor ojLtsd3 ST dMOdO o tod dztsy j
ROwWHE ) dsCod d' &d SCtdlsjtedwy &3d B SH
BOdz! dz" § Stedls) o dzgla@{ fod (39 tof tetsyJ dils dats «
dzd?2 1 dzgjteécdd HjWBteRdteses Odzdw o fpj 24 Id
dlsj tOydwn .

3.3.8. lwdstedljls' ©fjtoyd?

1 Oy Ofplsszsdzd $ O s C tsdzW dAfftE ds dz® ¥ dzjimte BsEPdy
GHO ®HMdtotc] d3d dzdes dz2OL dzOYJ dz@ f tetsls fse Ste,
BOdz! dz" § d dzsSCOdz' dz" §j) wOLBdjdzedwv MmJgiIsd
Mcj Hdzd 2 s COL BEBHO fScicOBBO tokC tsodtsH fl
sjlsdsisd ®fjtOoyd2, k. j. Jjmdd BftjH]
57jeOydd fehbysjmedehy Gy bR ©hs O
sj lsdsfij))eOyd g ¢ tz0n 5§ to.d d3j dzj dzd v

RjOtRdY o' je@mgddy Osdidls ©lk dstsat
Ldteseo Odzr Hted s dMmoOded;,d MfftOdc O3 tsdg ' oldtp O H
B2 wodw jlsfw & BOY wmydw, toj ¢ O] dak
dzd dzqf H.dzdP H @ d@'tc © 3§ s dg O BAESIZE (Main MenuY Preproces-
sorY AttributesY SizeCntrlsY ManualSi2Y GlobalY Othen, ftcj H
veshdj OS] ROLOSljtedmlsdsd s¢, ¢€OC¢
te@L] jdzd 2 dzO dzddedw rn, dBdded 3Odz! dz' j d d3C
s¢ d HE. , sty sfifer]siteelOjsl) @@ @sdqs ' dj HEZs

1.1Q dz0y § tedzf g fie® G dz3OESIPE).

2.10L d&zOyj dzdj Mtej Hdzj ¢ BisWLODmBUEO™ T dzfs
C s BOKESIZE) , jMmdzd dzj L OHOdz 4Z0 te Ol BC
e 9o . 1.

3.10L dzOyj dzed § Mte] H dzj G(B s dzORSME) tg @ dad dzjda]
L Odz'© 2O twOMmMmdsOIstcdoa Oj 3" = tsBi j SIsOR fC

4.1 mMdzd dzi s dzOL dzOyJ dzd 2 ,-3 i J & u g f@zi tze
tt O3] l4stz® dzDESIZE

SBECEHOH AR OKS 5O GMRTSIZE st fted msd s,
ydq2 OS2 yj fted Mdzj Hsfste"] jHdgsdidigflztsD df O d
DESIZE Hj2Mlkobksls dOMlsts2¢d 6 b dsdyod
dz' 4 4§ yddSMREIFABAZH '

I sftets H&¥ MOKREOEdPRIstsdY ¢ j dzj tOydd
L WY jClkdojdz fted OdeOcedL j G tsdzj 2 dzOf tew y
dzO Pitg dzd 2 ?
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| &zOd O
uR}Z G010 RONMPZRUL [ R

o tsC iz dzgsfls HdMCtejlIsdzr = B dZOMIsj 2
mMsets?2 9o Cdgj ydesdz ydmdzy Itsyj € ( RL-dztse
mMC ke dsHJ dz mMdmisj d3r , fsojHidd] &It
dz" o3d Ledgjififlls dz' dsd W o dz*fipoldshipWs Hf Is jiztl jedmth] d¥ tstalz jda
BsHjdzd. s Mijfjdvdy MotsBtSH' Blsdzsiw Is
skzter |, HOo dzj dzgdwv, MEBtesMmisd, f Blsj delgd Odz
dzj 2 ; dr SCtdStcjlsdetsy MBHjjY Odedj Yt t
oW L Odz Mdas@dzdgds st j sise dd Mt Misj § j dav
1 dzj d3j dzgls© dBtsH j dzd Wistediddtclzs Isfqpwv  BOIstd yr
o sH dztsils d) d mMofteslsdeodzy dzdwv (ddzd BEHJ C
ftcdosHYIls Ctofid Mspgaz@dz zfigOo dzj dzd 2, CBlststsc
dzOL ] 30age[j " O G.dz

1 0Btste MiIsjfjdzgj 2 MoetetsHT, Htedmizdkmlse
dzr 2 s dzj dzls, ZOL " 9 0] Ismw otdzdzsor d3 W tot
M smw s dgjtej Istsets, COC dzgjdL o j Mmisdz |
dm¢ dz¢ yoOs Ismw dL dzj 4 o stztizigdzfs G 5 tc th & s ggis P dz
®Bd dels™ d or ydmdzj dedw oeMmin~ dzj dL o Mber
ftosyd Mtstedets? tBtOBSISSd H&YW BGlssBtcOY |
o 2 msjigsdzd o

t " 0OIsjdzd wWodssegts sdf O, ¢ CBolststc’ &3 ©
SftcJHlp s sydetsy twJghjdedd HdzW Mtse d3d fnis dats
dzd 2 . ANosdzls Odz! dgr 2 tej h Olsj dz s H dzts o jtc-j o3
mMétsdzr Cdr {1 dzj i3 delsse  BBOIsted ykz x4 MisC tsfls
BOIltedy +{ dzj d&3j dz2stse, d tjh Ojls MmdMmls se3kz
o0k jdzts ftesHOadGEO jIsmw yYjtejL o e d3tsH § d
tcOo dzj dzd v , Motslse jIsMmisezs hdj Mmisj j dav d3
1Iss 3 otejdgw wftcjHjdve sy tthdese dg™- J
o j BjIssHO | OkMMO) dL GBMN pYlsBOIgBEY:”
dz" d3.

ANotsdzlsOdz! dz 2 tejh Olsjdz2 ftetscteOd3Id3j - AN
3" 2 RanXdzetstedlsds, tBjMfjydeOsh d2  OtC
FtcOodzj dzd 2, Is. j. or" ydfmdzj dadj tsmdatse dz' =
rdzv sflsddzOdz detse s d i <Odf fLOcoO0scdef W= tipddy o+
ter J] ftoMmMisOodzwe Isimw dzO tor des$C toOL dzd ysdz' dc
mMyv or ptstetsdy twOL BJ O ftcjHJdzvj @32 Oetolz
tcOd3j stc® n. ANotsdzls Odz dz" 2 tej " Olsj dz' ' o j f
htses d MciHdz] et tOL d&3j .6 0O.

] es@desds© ANSYS tOmMf sdzOcOjIs + WV HdGIsd
fO HAzv ©OLEKYYJdd » dBOKL]Y, dimf sdz L Iz
OdzOdzdL j. Clstsls tjhOlsjdzr dsyjls ftcddi3j dzg
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ey "N Olsjdvd HdzY MisOsdui Médr d HJdO&dY
sdls! dzOH jydesls! tjLEzdz sOlsse M Gz d3
fesdz LezjlsmMw ftewdhks] dmMedze yjdedj EtcOo dzj «
®BObtedy MdMmlsj ¥, Ut §tsdzyjddj tiihJ da
h Olsj dz/ 9" EHdes dMYf sdz' L s@dABdzd LGjQS St
CdzZlsOCIsdzr = 1+ dzj 3 dzlstseo d3tsy j Is o3 dzv lvi- st
dzdj dO "rdioddz o tdzdseo séts Wictsdzls O, Is ©¢
ColtooldzgOKC O J dz2 HtojHMIsOoadzw jIs MBS
ftcdosHwhEzs ¢ dzjofCd di t€ 5/ddls Codiy dzdEsOC o M
HJMCO ddzd or mndzsf degse s Ctsdzdz] CIsstc O tsSO@o Is
9 Ols stsdz! €8 HddzW 9 jh jMmlse jdeder » Mmddzdzj Is
stsf sdzsedd dBsHjdzd tOMmdzOlstcdo O d3r 2 toj
EmMC tste] ded J StentcOdedizj ddff ©* M W tctsdzls Odz' @~ o3
Isd dzj &3 Wo desets Isdf O.

l COyjmlsej Odz IsjtedzOIsdor ¥ tectsdzlstO-dz' d
9 Ol! dzgBts?2 dL dbjttOlsdodzy n, Ctltster j f
Csf ' 6IsjtcO® Htod OdOdZdJL | BtSd "dn f &BHJ
OdzOdzdL O ftedrsHdIsMw dd3j Is Hy dzts e Mmd M
dzJ dzd 2 . RlthGOIsq’adsz tcjh Olsjdzd HOBIs Mm=a
f tod B dzd ¥ § dZdZ»ISJ ted h J dad J .

]l ftosctcOBBd3j ANSYS dmftsdy L8 Isiyw- Ist
MeCtst WWiChkdodz 2 OdzBtcfigdzgsdP p welj SBH @ e
iy oWy Jdzgdzr = GOHdj dzlsse (PCG), Odketstedl
GicOHdj dzlsts o c¢sBd (JCG) d tj Odzd GOy J*
H jdalsssdlnj MCd (1 CdG). RABJW o Motsj dd -tcOf
L so Ols j dz! s’y j B2OPE BdEjO] fSHAtSHWH j | HAd
Motsj?2 fJtesBdzjd3r . 1 tBh jd3 Mz yoOj dlsj to
dmf sdz' L s9 Ols! H dzw BtSdZJhC[.-. d Mmdztsy Hzt =
ydls: Btsdzj j 1 WWjCIlsdodesy tojh jdedd Gotsi
Lduyd MYtexHftc( fsdzy Isj &3 jtcOlslzte, OFC sfhlsd
dzv) d Htkzedr bttkzHtsjBSCdr o9dHBo 0OdzOdzd
sfdmr e 0j s ©WOL W] Y J dedz’ 3, Mdd3dzd deted y
dz'@ i3 d30Isted yod(q .

t M Olsj dz Power Sol ver d m¢ dz y disdgaie! y
cteOMY L dz@ 8§ BHzj dgglzeizr dzj d3j dzls s o . Clsts J H
tcj"Oljdz2, Clttecr 2 dGsyjls MftcOo dIlsiaffw |
dzj dzd- 5 BEEOded yj dedw didd. [ dz HOjIs o tsL d3tsy detsf
LOHOY, dmMftsd L kv dzOMm,ls sfis diz” 1) Is ted® B Hsdg'(] j B
sBj M jyuydoOjlsmw dz0 teWHSS BBdZj j BT T
HdBSs?2 dOdWIsd. [ tsHEZdzw PowerlBlodzjvdgjrdzlsds
Is O¢ ted dzffj dzj dzls O dzd , o CO0OyjMmlsej 0Odz' Isj tecdzO
BsHOM datse ) Bz L PsH csMistc OdzMmis o . S to
MoJtemaB Mstetse s toj h jdedw Hd&zW dzddzj 2 dztsa ts
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or MsCsets YsWHCO dqdzd ydIsr toj n G tc Odadz" dic
IsdIls! L OIstcOIsr oty di3jdzd d gOBWISd Jhj o
] cBetcOBBO ANDYIF ) MlsdddE qdi3d tcj " O
mMeseMmMise jdedz" = L dzOyj ded? L OHOYyd, ¢ CBlk
dzd d3 tslsdzsmdIsmw d3sH iz dz! Bl ock Lanczos
OdzOdzd L O) . Rz ¥ smw toj hOlsj dzd (Mtej Hd
odHBe MAdzOSE(ILMY j udeo O " dj §tdzzuj ddy- t6]
CsHABRS d d { dzj Slstesd3BOGdzj IsdL B3O ( Md3. Mt
[y des dMf sdz' L s9 Ols!  toj h Ols DN AW 9 dztisd
BsHEd f(tojHMisOodzY jisd MEBRE] sy fiy@Eaf
ANSYS, mMfjydodz dzs ftedmtf smse-x)y dkde3 D, {1
toj h Olsj dzw dztstHst® dddafstf &, Hd®L e BHEsScts f OC j
Software chnol ogy. t 4h Olsj dz HOJ Is
HqdzZOBdud MS¢d2 0doddL, of¢ dOy®* ffd Btz
dz" § ( B tsdz J MEtstwsMmMisd d HJWBtedzOYdd;
Y
¢

5 1N 4 =%+

tcso Odzd 4 d MmMtse MistsdzC dztso j dzd 2 dO-0Oo
Isj ted Odzts o , dzs yow 3§ lsOdzdzr , Milsj C dets (
dsmw M §sydshlsds dap dzff g6 dzjndg@B3diz" § tc qiz
codzr 2 dBjIstsH tihjdedw dzj btejBlzjls Wtstec
dH] Odz! dets ftSHaBBHdI Hdvw yYydmdzj dzdetse s s
o Cdzs yos hdrn CtdzlsOCIsdzr j] oL OddissH j21Mflse d
dzj 2 dets | o B to g Gedzfpo o3

t dhOlsj dz ANNAS/ LD Mtsyjloddd Mm
Mul ti physics, ANSYS/ Mechanical dsdzd
9 Olsj dz dgts d MY tsdzwio a9 0 dzdzld W alxdelsdBsH @D dz0 C
fteddsj 6, ftod ydmdzj dzdesds d3sH j dzd te 50 @xzd
Isr dsydets dMf tsdz' L tse Ols!  dzgj Weods 2 tejn-0Ols,
dzj dzd v ZOctelzL ¢, O LOLjdkz ftosHdydIs-
ANSYS/LSDY NA. ‘Uitted®ls j dz@ dd3j j Is
¢ dz¢#B" d3 L dzj 3y dzlsOds ¢ sdemistelz €
sOC 82 f toj H QDO sjj dicztdds Qds dzf Is
ANSYSILSDYNA sy dzs sOSy j dMmfsd? L s
fsoC] ddmbsoatet d&j lsOdkzdzO, d dz' L zw v
O LOIjdgz oaLwIs!  sdzizyj dzder yj fiylsmOjy j dQ O diz
1 dzj di3j dzls© SHELL181 d o' fftsdzded s’ dzj dzd o
w o ylstser dz02Isd ¢ tsdzyOlsj dz! dal
fsdz LY tjhOljdz WwWodss@ts Is
d?2 Odp@ddfiinOCoydudOH @A~ otc ffirdzlz 1
yd ftod Wottdseo Odzdd d3j Is @ ezdzO
fmts

H
Y
9
e
d
d
s
9

9 9 ol dedet®Ac dfisq figds pats] .dzOG to
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41) s ydsilsdzs?2 MisOduj MSd2 Odz

l 5L sy dets s d MsOlsdyj M @t i totsydats
ANSYS dmftsdz Lkzs Isiqw Hdzw tsftcjHjdzj defw
BOYd?2 d kmMddd?2, C(tskter j oL dd$ OHfnls o
swas o tjLiEzd O] ftoddztsy 4BRv. d3y s Olslzf oy,
OO dzdd tsHjtedz Hdzvw L OHOVY, o CtyldtcrdilzdH jf Aot
tcOmMMmjwdzedw 1 dzgjteedd dzj sCOLMr 908 ls MmMizh
CodemMstezCydd. vOC2 Isdf OdzOdzdL O dglsxdz
dzd W 7, zOf tod d3J to, HdzZw fftejHjdzj dagdW € scC
Ctsdemistclz € Igdfjoddts tho 1 fxizdf OH Y BE PBPlsztcdz” 7 d

stsdzmlstczC Istster fnu’;uquzqfnlsf 9 5B dzl
odJHBdR OdOdzdL © d, 9 J teBW IS dzts, toj " Ofded o
fsdz L v CdZOMMduiMSdy &BjlstsH dJdzd OPsts
otsydzed S so . | { toctsctdg@dgdsled WA NLSIsYdSe HLA®'H By
dzj dedz" | By IstsHT . 1 OLjhOsh jj EtcOo @f dzd
dIsmw o odHj

[K]{u} ={F}, (4.1)

GHE] -B3O0Isted yo » jufieijtshsiasite [ j{tej &34 " § dzd 2 .
St sdz] dzls' d dzff} § Isdgdectiz Isl) f 6 H MISs O o &Y IS
Y dedz’ | Mddzr, Isjfdzser j dzOctelzL Cd, SHO»
oHdl! OMyujlsr 5 SftiHjdjdds katdn

fjuydoeOsls MsOlsdyjmMEéts] EZtcOodetse jh do Odzd J

HlsOlsd U@ dgOdr@L o  totse tcOd3d3zy ANSY;S-dz,ls
dzd dzj 2 detsfisd, GCOC § dzOMmIlsdydesmis: d { tsdzL
Btsdz? hdj HJWBEdRBOYdd d SCtdzsOClsdt] jeL O
MCd2 0O0dzOdzdL B Yydes o' f sdzdgw j Isqw o d
Yylets dsydets B dzts f sdzzydls! o jtodatsy toj h j

tdHm. 1. RMatHAOW (fERzdSlsdteds j ddddd)
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4.2. tOMftijnjdiddy +Sodo Odzj dzlsdzr =
2 o tojdgjdedes? f jtejHOYJ (Isj dk3dze ¥ Byo
Bisdzj J& pds L dzOyJ ded W d3 dzOf tew » j dad 2 )

421 esydesmisdzs?2 HJdOBG U] MSd2 Oo

ltesydesmisdets?2 HddzOBBdyd MSd2 OdzOdzd L
Mlsoedwvw dzO CwodmstckzSyds ddzd jj MmMthls
j 34 ded . 1 slsdduydi s Hms ddsiifuwd M dddzoa
woets odzd i3O0dzdj t6OMMjwdedj { dzjtcdd
gde dzOctclzL 5C. 1T toddBjeOdd IsOSdrn dzOc
- Yyqedzdudmcdj dOctekzL Cd (o @AMWQHEN d |
- odej LOf dets ftcdC dzOHT 9 O 3" j dzOGtclzL ¢
- fMHzyo22dz j deOctelzL € (L j d3dzj Istew i dac
— dze BrJ Htokedj HJjted d3j deder | dzO&tslzL
L ¢ dz0 dsmisr .
l ftoscteOd3dzj ANSYS ofnj odH'™ HJdAdO®B]
zO fipdrjjHiz sBh j 3 ktcOo dzj dzd d-+ ezp B} delzdzis 2 o W

[M{u ¢ -©[Cl{u o+ [K[{u} = { F(t)}, (4.2)

[M] T B301Is te d y OC] th@@) sl J BY W d to;S[K]O dg s te dju O
Chfuh do jClsste L dzso ruPpi EHS EHdzg? s '
jBioJCltste kL dzser AR g jog 835t j i et | 5 ¢
g fodshi s 1 ssédts kZteOodzj dadw tstftcjHJ
{fup, Ctsltster j o dz#Bts?2 dBsd3j dals o tcj d3j ezd
v Mmdmisj &g fted dOJyudd MmMddz dda tyd
FtcOo dzj dzdV o' f Sdzdzw jlsmw dzdets oW disady o3
BjIstsH O EimdyddetfW stedz S tsdzj B Odzd 2 .
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l et OBBO ANSYS M tshtse &z0 of f tgkdzy Is
mMedr tlOMmyj lstso: HdgdZOBdSC O f jtoj-tSHEZ -
Cdzd ¢ dzO e Otdizasded yd ME sy oL Hj2Mlse dzj-, f
YyoAdzze o dBtOYdE .

4211 JdZOBGS O fjtojitHdy & ftesyj f

¢de)dzdL fjtojrtsHder 7 sy Mimtse (jpaj 21
Isfpw Hd&vW BGftejHjd]ddY OO stc&o H
: Cslstster | YBSHO jtea O Ismw HJj2Mlsode
J Mo lzs Is Istcddaddy lptigHhQ ffsidizdzf j2 H d dz20 d&3d
SH ftdeojHjdd¥ d o&jbtsH MifjtfsL d
d34d24dchq’ sBh jets kZteOodzj dzgdW Hd dzOd3d € ¢
Odetsdzj § tBhdd  Bshdr 3 WeodzW jjlsfmw
Hdzf: HddoBdud M dn f Bty ] figfht g .ded Ms - )t
ftsdzdz” §, dzj toj HEZYdtotso Odada ] "D Qapp" |
L OH Oyd: MBOIs akodsedidr@n) ig £ O dzdz® s s y ©
K] . 1 &zOetsHOteWw 1 stz d3j ssH  dsyjIls |
desfisj2: § zOMmsighdstdlk | §d @dz€@zL zrjts dz' !
BOYydd, dLBjdzjdedd dMmsCsmisd Mdetsh
desfilsd. stetsd3j Ibets, wWOLWjh jdz @« BT
Ls¢ C€0O0¢C o kL d&OR (MMt Hislssyj dader j
d fo(hagdjdetply d Isj B3fJjwObkzie’ )L,- O
(LO Mmudls Mmddz Isvye Mt tefts finlg 20 Isp gk
1 sdzdz" 2 HddzORByd MSEd2 dBilssH dMmf sdz!
e .
J

J

d dzd 2 d dzOY to¥ - ded -
o O@zs M@z i3 v Bsets ddzsjctedtotse Odzd v
d?l*-‘f Bt 6 dz0 ( H daxj ! W
d

N O,
> 4O 04—

q&q:_dg.

&
—_

s @ Wagjjdg Istse ) .
fcdzdetsds d3j ssH ] HtsMiskzy j dz 9 Oted Odzls
Bjded. CkO tsfydw ffoLeotdvjls ddMhmftd
Hisls doRjLdadidzts e s B OdzOdzlMO® iBj Y HEZ Istsy
J“lSJtGdZJ: tcj MztemMso .
(] BHdts?2 L OtOCIlsjtodats? tsMmtsB j dzdAs s
O wodwjlsmw aISLd3ls>|dz,ls1‘nlsJ B3tsH J dzd teHs® Ols
d > dz" d3q anJ ddzj dzd W o3 . 1 dzV digfseH ) telAg @ds'e
Otcdzd tcts 9, JmMs¢dr d edBSdms Mower j2,
mis
!

NI O
ﬁ-ﬁ

tej yos h dn fr]W 9 dBOhddzOr d d3j =~ Odzed L d&30
YydqdOdz: distSo { dizj s ydzj dzj ded j kL dztso .

] sjr MmMdzzyowsa, CBEHO dzj dzd dzj 2 dz- dzd
| Wwdzw EmMEstejddw tjhjddy HJdOBdUd Ed
H ftecdeo jHjdadwY (tojHEZYydtetse Odadz 2 3j Ists
S COYHM2 &jlssH ftojH]SEZOCO, s dzd dzj
Tl fiojHf sEZOCO] sy wlikzkhb&sd Pz

T CrTE S Tox
(Flif“—
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slsmw My jydoOd d j kfmasedw LOLBEO, - yls
dZdw. Cisd Ho O dijksHO fdjLdd Hdvs-fts]
kS ydd fjtjH of fddzj dzdj &3 Bsdzj j IstclzH
dz' ~ {figtsaj

I LiHEZYydttse Odzdzs d3 §dsiclsts HOjdzOH dz@d3 df usif
Ybsts KONy K [[tOLteih Ol jets EteOo dadad "
Clsd ®BOLtedy' MmMcekhjdr KjssHs®E t8jHEZS Y
Mlsjdif @3 Mo tsBtSHN . | dzw tjh jdedwV EtcOo dzj dzqd
ftov s s ddzls j ' cucdf @D @,dzd™ O § s o tcj B dzd
wdadz" d3. 1 OctelkzL € d o9Cdzx yoOsls EMmddzdw de k
dzizwy Ig My ls d

] dBilssHy ftdojHjddw ftetsyjHlzteO toj!
l jteor 2 hOe MmMthmissdls o ftejHjdjddd kL
fisj § jndejsB sH '™ . [ Mdzd dzzy dets § sdzzydlsy - L d;
dzd2, Gitswd o tLjO0Cyd2 d .., It dd3j
h Oef solststeds’ 2 ftesatsH, yYlse' sdzyjls!
dzj 2 Hos® IstcjBlzj 3" j] dBdj dls™ otej d3j dzd .
[ dn My fuisHtsedyal d3j ssHEz ftede j HJ dzq

Jets BYfistdz o f sdzdzy J sw  dBidese 8 Octso " 2 dzd c
hOetsdz s otcj dBjded. [ HAOSCEB dd3gj s lsfqw d t
mMzdsdzdtctseo Odedj MieMmise jdzade" 7 Wistcds € sdzj B
OdzO dzdzvj ,stsets yYlstse" dz02Isd tBhM d2 tdsC dzc
or &3 hoOoetsdy tojhjdedw wodzwjlsimw ftetso jjHJ da
Hyjdedd HBBHOMZ dzesets OdzOdzdL O dd3j J sfmuz- o ts
dzrn J, tjHEZYydtetse Odzdzr | BOItedyr ddzd HE Sz

ot

te ts ) Is e @ Jzfi

I T atHde § oj dzdydde §sdzzyj ddetsetsj 464 h
hjdd?2, HJjWBRBOYyd?2, dOftwwyjdd?2, ENmdd
BjssHtse ftojHMsOoadwels M2 WkdSydd
By des 9" 9 jMmisd dzO 1 CtcOdglsed eosdsH jo tegi i Wolz¢
sstets? HEEZEB2 (jto d3gd dedets?2 f § sdlishg ¥
dzd v .  Isisjifipfiftcte BN j 6t dzOL dzgOyj dedw f sL 9 &
OdOdzdL © f jtejrtsHdE ftotsyj MMO HdAdv dz¢
fsCOL Ols' ¢ Otels4 gziib St ®fste 'Oxlzpalzdzts MtsMils sW da

lr Bt dZOdBtSdZjj fBHABHWH jots dBidstH (
yj MedrfimesyPoadmdls s Ctsdtcj Isdets?2 Or OH
sjdw. 1 dv OdOdZzdLO LOsdmwhdrn tsls picj d
GOWOY teas) BOGY j 6] OBESBEOGEY &Y s
ftod 3 dad ded 4 § & qzdgere( 5 daBfdd ez @ dz" § + W] Sl
BOdzr (dOftedd3jte, o HwsMmMisra Mibwa dtek
Zsoern fjtijHOYORr d Is. §.) ddd JjMmls: {§t
OdzOdzd L  dzgj dzqd dizif 2 dztlsds dgtelay ff sdzz yj dzd W Otgj b
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SO oty d3j dzd disy des o sMYf sdz! L 59 Ols4j W
ded v ddzd MmizfjwfsLdydd.

I nsftsddzj dzdj ¢ f§jted udfmdzj dedz” a3 8+ M j
dz2" § Mrd di3r ftovdsets ddzsj ctedtetso Odadfiy -4 ts
ZzOcOjls toj" ODYKXAGZ ANIYEIsstctsdz toj Odzfft 59
kEHO. Cltslk d&jltsH fLotdvjls 1%W,jClsde
Hdzw ©Eigidzddzj 2dzr =« Hd 2Oy MSda L OH Oy,
®BOIted y" MmdMmisj &3 ddzd tej " jdeds MmdMmisj d3 &

422.f sHOdz! dz" 2 0OdzOdzd L

ltedd3d dzj dzd i dRBSH Oz dese s OdzOdzd L O jff- 5 dz,
dzd vV n, 68 ~C s HMIsOQoadzv jIs ddzlsj tej i L dzOdzd
(tcd®. 100ftcddsjte, H IO d kL d BBtk
sO¢, ybtser dL B jJdfOls! L ¢ ADelzfip@ ldrs>PH JJ L Mts
YoOmlstsls gorn kzimdiptodzz Ols Oy d d .

tdm3. twcjls'w, yYjleojtlsOw d HJjowIsOw
(f2dzC sdtede” d3d dzd ded W d3d If 85'C dad O)dets  ( f

[SHOd d& 2 OdOddL ftjHMisOodw jlsj s
Hjdefw MmBMmoe jdedzr 7 yYOMmlstsls d Wsttd St
9 O dets?2 MtsMmlsOo dets?2 YOMmls! 8 oMW tsEts OH d dz
ddj WkdHO®j dZsOd dz & Wsteds d yOflssl
syd ddls: JJ HdOBdUI M) o Hy dgf] .

dzts iy Is EMmlsOdztse d Is ydmdazs Wsteds € tsdzjjs Odz
dzd, ubt Wy jls ISBanUJud ! dzOH j ) det§ld- te
Hjdzdd mMdMmisj o3 ) j zMlsOdzso doh j dsmws-tcj

H' f sdzz yJ daed W tGJthZC{W H dzv Off jst)j' - DR jrL
SO ®BEHOM dtsets OdzOdzdL O. g4 f sdish O
dzdL d@eydes o' f sdzdzv Is! € GBYls talzd@Wy dd4j, dzUscOLlz
dzj dzd dzj 2 dz" @3 tcOMyjlssds M Eyjlsda Bsdz h dr
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| focccOdBd] ANSYS idtsHsO dgjdy j2zdGEzQ

BiSHdZ n (dzjo' dgzyHjcdzdr R), L ObLEZROs dA
HdMStoj sdes?2 MdMmisj &, CclkseOw s dfij-9 0,
dzd W

[M{ud}e- [C] {} &1 [&K{u}=0. (4.3)

CltsBz btcOodzj dzd® GtdHOjsMv Wis teelf®,
flso jdedz” &7 L dzOyjdedWn. [ dzv MkzyOw daj L O
fdyudzsets Hdzvw EBsHOd dtsets 0O0dzO0d{u®) 1 ta
bieQezdzj ftedotsHdlmy € odHbE

(K] T ’[M])}{u}= O, (4.4)
GHy ( S o OH tc Oldzdzdg @ B iy l@dmstB B)ls) j dzdzts ju} iLipe@vy dz
ojdzdzr | Witeds, C#$&zim@Ed dj MY ¥ bk dzC gyt
LOIszrOshdrn Ctdzj BOdzd?2 EtcOodzj dzadj dd3j 4 k

([K]+i o[C]T o’ [M]{u}=0. (4.5)

rdzv ffteso jHjdedWw BsH Pizs dzte @tz P dzA B Y S
dets dzgj MCtsdzr S5 Bj ssHise. 1 Oddzeyh dr toj L &
Bj stsH [ Odeysh © d di3jssH H H tesMistc OdzMls
BObtedy" XNJMsSshmisj?2 d @OMMm MdMmisj &B-; |
Isd o dzts, l]’lsulsajdydzcj(blslg'tdja‘nus%@ ftsdzl L so Olsj
i JOdzdL s Odgdzr 2 o BtsH kzdzj Power Dynami c
(Bd ssH Ut sHftesMIstcOdzMlse o Msyd sOdzedd MM
Bisdzj j YBHAatHdIS HdzW &sH]j dzj 2, Cslstster 2
1 dzj d3j dalsts o .

llsjr Mdzzyows, C¢BEHO dz HisMisOIssydz j
fOWIsd ftojfwismlsolkze s q’fnu’tstJLtsaOdqu)B- ]
Isjdz¢ dBsyjls 9" BteOIs! twjHEYdtetse Odadz” 2 3y
B IstsHi dimf sd L I jykthn v lsig] B isdg ¢ sipa@ue|teHo j
BOMidilstg § j ded, ddzd o jHEMd) Mmisjffjdad),
MicOo dzd Isj dz' dets BOdzs?2 t6OL di3j todetsMmisd. 3} Bdz
dzts o' BtcCOls j hPtp j cf sMCsdz? Sk dgj 2H Oydz
0 Ldasdslz ©OMY 6] 1 dzj dalf n ipCIY diy (UBKS PO ¢
ujded v o5 Msefise  dzdr B uOMssls. 1 jfdddsgls
Mdziz yOw ~ Ji didsdgjniste ddg dz B0 s to ¢ yiief3 Ofls) tdiplsu-Gs frds
Yylsts ddzd jIs d3d Mlss, d&Ofteddzite, © L OHOYO
o OCkMmisduj MFuesd ftoffp zfH 1§ SH Oo dzj degff* d
wo, CES8GEHO djdzr v ftejdeiBtej y' twWOMidsw dz
ZOd3d yj M< pleds ftcsmlgtitcse IskzteB sdz30ON" d dz.
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423) Otedzsdzd yd ME d2 OdzOdzd L

¢ dZ20dzdL cOtediisdzedyj MSsets otsLHj2Mlsadw
f Owlactse EMlsOdzgsoadoeh jetsmw Ho dyJ deddfv- dz
HOdz! desdz Mddzsetsds etsLBEYHjddd. Clts o
dedd o dzdw dzdv zOCtekzL ¢, Bjdvsh dafms- ot
dzz, IsdfO Isjnrn, vyt dmiriIsr e O Is firfils Cbcktel dz
hosh ddd fivdsd yOMIis

t OLtej h O hjj EZtcOodzgj dzedy HOZW L ISBGEES ©
M jydodz dz"@ 2 Mz y®©?2? BN jes ktcOo dzf dzd W
hOw  mEtgEO Wi dzv j IsmMw MmddkzmMsdH Odz! dzs?2 Wikd
Odsfflslz HAISd YOMbEHEMHRO &3 ¢ ¢ dzs d3

{F()} = {Fo(cospt + @) +i sin(mt + ¢))}. (4.6)

Vitej 3 M jdedw o34 dev s Isfpw ) codzlz s d el dz'tsd
Mso f OH OIs! fs YWOL] M or dzzynOeh j2 Mmdd
L ditseor 7 Mmddz, dzOy O dzddz tcqO iflf jtetg jH dg jd2 Jozda 23d
[ dzZv L OHOdzdzts?2 yYOfmlstslsr Hdzr LsoOlsjgz- d
dzdwv ddets © odH] dOBBKLO OB dzdlskznH d Wi
Bded di3ts?2 yOfmlsj 2 tejh jdedw.

rdzv ftesojHjdedw cSOtdizsded yJ M sc s dzO dzO
dz 2, WJHEZYdeseoa Odedz" 2 d d3d stsH My jtef sSL
dif sdz/ L 59 Odzd § f Sdzde" », o L @3yKiRs, [dif]fmdd
Clsts HjdZOJj s oL@y d" d3 o f sdzdzj dzd j Jdzj € |
Mitses O0dzOdzdL © o B dzOMIsd @ BffldapTeffFS d 1
hoshdafmw o Odztso . Al dzj nstsBtcOL dzs MY 5dz
Hdzw 1sO¢dr L OHOY, COC wsftcjHJjdzj dadj  daC
o Odzts o ddzd § tsdzlzyg ded j YOfmils tsis dats 2 n Otc C
CosizMtBEIcspdzy . Clssls djslwH ts@dLsdzdIc® ow agizw

[dlstsH ftedejHjdzdVw (tjHEZYydictse Odzdz” 2)
Csdzj BOdzd?2 By dets dMf sz L s9 Ols H dz#3- dzd
B3 Isted ydz" d@3 dBOIsted y O 3. t JHEYdtcso Odzdz 2
KOs tekly, [[ MY gMBEEChd3 § tod o jHHOjjdsd “Wie j 1N bzj Wlrg"
h OO (tejhjdedj Htedo jHjdedesets ktcOo dgj- dzd
~n SH" O ©OMh qtej dzdv toj " jdzdw) . [ desegsh Oc
Bkjls ftwjHoOtdlsj dzt detsets ftetso jHJdzdw dits
mMdzj Hize h drjh f &dse fto

424 fQlstcOdz! dzf 2 OdzOdzd L

[ftejHjdjdd] MfjSkttd ¢ ddsO ¢ dzmls
Jd oo jHjdedw fted EHOtdesd3 dzOctclzy J dzd d
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IsOlsr BsH Ody dasivs HQAAEDA LY@ ME 52 dzOG
j Clstetsdy Y tej HJ dzW & Is fighsd W3S frjec]j dgigy o’ j cizefj2
o CtdmstckzSydd dzO0 COYHB2 dJL i MM
Jdi3 M jClstcOdz! desets OdzOdzdL O W o degw j Isf
Colbister 2 ftosotsHdIsMY HdW dL Ezyj dzd
szszq’W, fO€o hy tsaf, lsac@Bdd d dGEsmisr .
tiLkd Ot M jStcOd desets OdzOGd L C
fr]W“ch sls yoOmktslsr . [ sydas  sdzz ydds! -

Hdzw fjtej BB M jded?2, MEsttsmisi 2, Ef
OL Ol tsHa&k dL( g¥dzefzS fyidtd d sts ISt tef] SHPRUL - dats 3
tctdw) o tWH] ilslktgj Blzuise j tkd dzcW¥ OC Is ts tc dz'
fsdzzydls' dzgj mMitsdz' C$ts Isdfse WhkdzCyd?2 ls!
RBdesc sW OC Iststcdz” 2 OdzOdzd L . gt jCter lsCd
Cddtbsdgm se s otsLBEYHjddYy MdMmlsj i3r , 1OC

lted orf ftsdzdzj dedd MY J S IstcOdz dzsets jOdzO
tod BN jddw o CwodmlstckzSydd HdAzvw COyisB2
¢ dzd € LOjd dBtsyjls BT ls! fsdzzyd dz M
Wilson-CQC,¢cH j MW s+ Istfemes g S dzdzO0ve, ¢ tgizs@ ¢ 9 OH
dL Mz kR edaH ) listBa t@yedsisdy {Us fziz] 3o

]l o mjdstmdEC sd3 Wdhzslsy wz¢ HAzvw dMmfipdzj H
dmMfsdz' LEzjlsmw ®&jlssHdS O HJZOB]yj MS cts
B ssHdCO B MPLigthic@ B Ouz@ddiL f tclf- df
odlssdE EZtcOQodzj dzd?2 d f OtcOdRj Istetso .

425 18C d&zd ¢ dz0 Mz yO22 dezé o d B ts O

¢ dz0 dzd L Mz yo2dzr 7 Ctsdzj BOdzgd?2 wWodzv j
OdzOdzdL O, Ctlstster 2 ftodd3j dzv jIsmw Hdziz- o
hoshdj Mmdpded djdgw wH j s tedsd dzd tetso Odzadz’ d3q
ftoeddzj cOBBd IOSCdr Mddz d@Bsekzls Mdzzy dls! d
tcj OCIdodzr » ddzd t©€OCjlsder = HoadcOlsj dzj 2.

liesyjHizttO ftejHjdjdd bdadto d&O
CltcOdzt degs gz O dzOdzd L kY p dzds's d3ls to jydslisj Ist i
Odz: dz" 2 0O0dzOdzdL . [ldzdydj, HdDODOE,
diismisd M jSClstcOdz! dets?2 ff dztslsdetsmisd ¢ tot
sdMmisdyj M2 ~OOSIjtedMmMisdSs?2 1 dzj to
| CIstcOdz! dzOWs yYjdRts Isdztdsils ‘o TdE Oy § d2O0 Y ted L

EmMC stcj dzd v , HOo dzj dzgdwWw ddzd EkMmd dzdv
L OHOI! ®Hdkz dL oL dtseo dH ddsMhis 2
n sy $ tOMmyJjlsdes?2 disHj dzd ( tsH dzts
sdzj & wOL de' » M jCIstese  dzslsdasMmis
sstedz” 2 OdO&zdL . [ tydts dMfsd Lo Ols:
IS4 3" , oS d fMmdadz

go-°
]

—
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ltoj H sdzOGC O s  detsted3Odz! detsj tcOMY toj
tcOdz dzts?  dztslsdetsyls o itz Gzdzd § d fisfh 15
ANSYS, 1OGCY cOMY toj Hj dzj dz-
dgdzj j sMw oL dizgtsy detsmls afuc{fr]dchls
z H JIS ftcjotsMatbHdIs! tOMyYJ Isdzr 2

Oodmd &t sl dMfsd (k) dses SHYLO
tGG)fr]l]’lstGW jdedd {(tsdzr L so Olsj davif jgfixizj ©
j Jaf v (@ J te J%J“Jdmlfvt@wx_idchw, H J WotH)t€ ds@tpdnds
C s ftidsidds) " j de@ Qe y j dad 2, olzM§ dbF detfSls .
daff J'ted i3 N Jde@Rtew ¥ § ded 2, 1 dzh) 2@ Azt G tE-. @
jIs BT Isjdetstf ztzR 3] dezy desj ydmdzts 1 Isdrm  to,
O dz2OdzdL Mz yO2 dz' 7 O dzjizeo@zifafi2tc & irpdidd
sd3r " dzj dzdzts s d GHJ ZL dzr d HJlsGkzd
s+ mMqw  sO¢, Ylstser 9" Hjtoy do Otisd d3jlstdziz H ek
J BB EMSBtej ddwa, Colsster j dMmfr ©-9 O
C MYy jSCltcOdz dets?2 f dzslsdetsfyls d dzezO ¢
H dzYdzjtdifcfievj HSISC dzd S O kL dzse 6 OC jIsr  dzO

-

%8 Qs
O &

O o
oFgg
PIET

grgoe= Xgog3
REOR I

;]
— ©
©)
7}

43.0 Z20dzdL EMmks2ydesmisd ¢ tsdflstsl

] oddzO@fptf ists2 Yy sz thtz L y@dRIs vy tsH d2O0 L

- tsftcj HjEAp R dzY dZOGlzL ¢, ftod Ctlsts
Emlsts?2 ydoe tsfls

- MrtOdzY jIs dzd C demlstclzC ydw M8+ 2 y
CtolzL ¢ .

Cltsls Isdf OdzOdzdL © 0 Oy j dz HJdzW ) tetfrif lsts) WHi
dzs B n a2, dzj Mkh d RS QEO @ dadz , d didsP ¢ it
CtcOdBd3j ANSYS dd3j jlsmw oL @3y desMmis? - o
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4. 3. Hdzj\2daz? Y BSHABH

[dzv BBdzjj bydsets ftej HJ dzj dzd - S to
fsdz L tso Olsy dzj dzddzj 2 detsj tej N jdzdd .14 sBdzd e
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] jlzd ytbde®d §j MS 52 dz0ctlkzL $d,  sdrzyj c
AtsHj, BT ydts dedyj 2, CtlstseOv Bftej
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lted daj dzddzj 2 detsdz OdzOdzd L § BOISted Yy Y
CtokzL ¢ dBsekls LOadMmilk! Gls tjL Ekzd 4SOOI
dzr . g dzv ftoj sSHESdzZj dgdw 1 IssEts L OlstelzH dzj dac
dlsj tcOIsdo dzOv ftesyJ HEZtO dgO0O NidiidED, | &) Ids
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o0t hda MatsHdBsMIs! sy MMO ¢ dMmigddzds
dzd dzj 2 detsdz OdzOdzdL J Hd&zW bk§ tcOo dzj dzd Wd3 =y tals
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I &34 stsH j {10 Wiiseiddd BAsEla@ddg j Hls®L
Gzl ¢ dgtmedsiipfiy d&zO0 SOy HES2 dilsjteOydd. R

[K]ia{Au} = {F} i {F"%, (4.10)

GHIK] i1 T dBBOLtedy® St WWdydj dzstsea s Odzd j day
b stesd tso Odzdets 2 i) s dfjsly D) PAfCE S tc, © s &Y
B Cohttesets Wwodwslsfmw (deoOh jddY §jt
dHeQd 2

{Au}; ={u}; 7 {u}iq, (4.11)
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1 s sgddd Msdz®, Mstslse jlsMmlsoakzy hdr f jtej d3g
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1 sdz L tso Olsj dz! dgdd&3j JIs oBL BB detslse - &4
Cd HBfBdzdedIsj dz dz" s M Oc OB dzO W #5- dzj
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uj e ohy dR fjejd dsj udhds. [ d o
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Il BBdzt " ddeMmise j dzgj dzd daj @z H dz*f) IsfOtsdf A jM
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yddzz h 0¢ 0.
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2 hOe dzsjctedtotso Odedw, ftod dzd dzOWB -9 5
ojdedzr | yoOmlstslsr MmMdMmilsd a3 d Htkzes-j |
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td OkO. | O0Ctdz bkftetsyds ddv, §toddj ded B 3
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- OMmisWy jddj o fashmitsmisd (MHeadg) ;

- SHdstsMmdesy My OlsdJ ;

- tOoHasz - sMdztsy MY Olsd 4 ;
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dzedj] Lktosodzw dzOfftewy jdad?2 Htod ¢ tslsts®-dadz
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lted dz2Odzdydd BBdZ! hdr HJWBtedOydw- d
dedd dO Y JiMmkitsmls: MmMdMmisj d3r . 1 st Istsedsz H
hi2mv mEMHistebtsBrtsHdBO dlsj teOlsd o dzOW - in .
dzd dzv § Ismw  d3j i OV ins'dzOls s dg@izv MiIsOls d YU sc
d3ts ) dzf fslsyew EfMmMsts2ydesmisd ddzd f Jjte] f
f ted 6 5H J dztdafj jSldstfHts X6t d = H 2 G .

CWWJ SIsdoe dzOv y J MiygGEplE: s mMde® , d L ©d g ¢
ZOctclzL € d o oy jtej ydesds ¢ sMmdetso desdglz da

ddd ddzd bkdjdz " jddd xJMmsssmisd Mmdfls] &
cts MmMlsswdzdw. o WdLdyj ME¢s2 ©tsySd Lt
o lIdBts o dzd W dzddg’ df te s HOts Jyder = ftesedBts

st J to
LWWJiClsO EddiMmisjd HdzY efMmjr CtdMmistelzC yo
ftogdg dzgdJ Hdzv CodmMlstczC yd2, dzjHsMIsSOIsB
Bsy des wiIsdzj Misd d3j 3B tc O dz' fsH HOo dzj dad
Bsdzah didntste = o tOh j dzd W .

] fecctcOBB] ANSYS fO0wOdijlstt’ dzOf to
dMysd LEs kMY HdY ©OMYjlsO SISy dQdEd
HsBOo dzv jIsfw € B YdetKP . BP s & B apj Is of tg s C
NiMisCsMmisd dMmYf sdz' L Egsleh H diz0 Y EHatf2 DF dede!
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([K] + [S){ u} = { F}. (4.15)

I tsd MEzyOj Hov tojtHdy dz@ ' feisiz d
@ZOv ks, Yyt ftedhjdvjlsmy ftod OdzOdz L
ANSYS ddsjjlkmw oL By dsfls! ftojHo Okdls
fitcjw jfigdedjd5 O0dzOdzdL O OC dFR dzd dzgj 2 dzr 7
dzd dzj 2 dz" 2 H d dzOd3d wJffFCdd? . d G ds@sts dpits) drdOd] -Is fiy W
5j dz detsets dz@cGtelzy j dzd WV Oy bdes?2 BSH | d
dzq’dzJ?dchls OOdIL ©. vOS, dOfteddijtd, &
pOs N g7 dOfEYYjdzd2 o dsfOLCOR ot@™ 0L
B JoSksgbiziEMis§ smisd ddd &0 fseflse j dadz .

r dzv o tcOh O h doafmw Isjdz jhj tsHdded d3 5 O
Wodw jIsmmw dJLdgj dej dzedj L WWJSIsdodats?2 X J Mis
1L WWjSIsdeodzOw ¥ jMmMlsECsMmis! Hted dLeds js- 5L
Misd Mdmisgag" J (kP Yyddydddy) L O Mupbbk
dzOw 3 iMmksSCtsmls: fHtod otcOh jdadd dBsHj d&]lz,
sdoe dzw Is* Mw tsMmisk § jtcj d3dj M j ded 2 Iscldeir](dzc
CMmisd otcOn j ddw sOC ftcOoaddzts, +WWCIs
hdedd MdzjHEjls EZydlsr 9 Ols: fnisad3;fr]lsdz¥ﬂs- f tc
WiGCldedzOw y jMmisC tsmls! ftcd otOh jdzdd d3t
Fdzj dz' " jdzed j a3 S 54 W WK d Jj dslistsias Mds® Is[tE gD - €

85



hjddw, dO oj dzdyddk, t©Oesdzt { tcslfdoo j H
20 fMtlse jlsMisokzs h d2 ¢4 Mp drdy dzlf s g1 e
9 j HJ dadzets 2 Kd3O1ts @ gf dpts 2

K=K - oM. (4.16)

477 j dzqddzj 2dz § 1 dzj oBj dzlsT

1 ddzddzgj 2de" § Codj-udst IsSiORjddgd dzlsdzy g dzls
zOH OBl IsHg dzdz" d3 dzj dzd dzj 2 dzr d3  ts9 J H J td J O3
odw © dBBHJjd&d HkZeda 1 dzJ 3 dzlstse . 1uF dzd
dets & twjLCBdB dL d3 dzj dzd L O J dnusdg jsdpisded " dzij
mMemissw ddw ( dZ2Ofteddzd o, CtsdzlsOC Isdzo fs s+ fixj
Mswdzdy © LOsadMmMddsMmisd B©ls ke, slsCts
ftedmizh dj Ctsdz yde" &5 1+ dzj Bf dels O3, tsB JsMY J -
mMsd, SCtbtster j, ¢0¢ ftcOo ddzts, dzj H sMiskzy
dzj dzd dzj 2 detsfyls § 2 MmdMmlsy d3" . dzj dfp alif tsds § YA S
ANSYS oS azqd®ld jMmdz] dzddzj 2 dzr jJ | dzj d3j dzls '

Cdzj 3 dzls™ € sdzls OC IsHAZzYts BAR t5] HG tstiz (fatadfsHo GBsdzd W
o jtorndzsMmisj 2,0 custe@ ) Pezh des] JtotsME OdD-L 1
GtezL € d wyjtedtL Qtsdzls(DQIs. [ iyHE f(teogtn d
mMerts] Ckdzsdtse s tcjdedj. Clbls {1 dzj d&3j dzls
LOCtr Isr &3 d dzj fEHeg dsyf dB. 3 d dzd 5

C dzj d3j dzls’ gzdzls](mﬁj’m(alsdzdaow tt o aajitc n
MlsQodzwels M2 fjtejHBoatsy Miej HMisOEBs
dzdwvw CtdzlsOSCIsO HeglpwggeicBz B s J BRgets s j=2-, &
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Isjdzt dz" » G it Istedyui MSdr fHteddzdlsdo ticoe o
BOdz, C0O0¢ MW Jjtr, Codzkzfmr d yddzddzHe: .
mr e O lsmwyjaradzd IRdl3d 4 sMW o 5L d3ts) dats fipls- &
dzzs G jtsd3jIsteder Yy iMmMksedr e jtorndetsisj 2
hdr kZHtBdts] toj h jGaAYy . CtsdzlsOCIsdzr = L

dzv hdqtosCsets Ctolze® LOHOY o' ff sdzdav §
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