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2EHAICKLTIK]e ZMAEHETEEAIETR) v A [K](Total Stiffness Matrix)ZERLL E
ER
K]l = X [Kle
4—3. AIRFHDETE
KIOTR)YORDOES DR THERLESH RICHIGLI=RSDITENDEEBEELET.
4—4. BIEFERXDKEE
[Kliu} =t ==L (fHEEFRIZnZ %44 B
EKXOEIHFEXZE T WD ROONFT. BEENDHIBE XN BV T AOEMEGE
(Equivalent Nodal Force)&x Mz . ETVIG WETERFICIXAICETV O T ADEMBMEZEA M
(Anisotropic)Zxt =t TMAE9 (FED).
4—5. RO VT H el NlolEROFT (LRI —2DHKY)
4—6. ELVHRFLAFERBER -ETVIEA)
ETVEFRATFEIT. EEDEERBRFTICHITSEE5E(Thermal Expansion)éERBILE X A T.
AEH XBRICEHOTEZAONDIEAMBHEENHIEALLTHELTWET. 345,
VDT H=NNZEBVTH)HJE.E:BR.EEZZ. ERXDVT &M (dEHZABY T M
Bf1F SiRICEZATEMETHELTHET.

* (Bt EZITHT . BICETVHEZRTLEBEIZE, BEROERFAERREZSBEH
TLTUREEINET.



5. MR- EBOE
L& (Heat Transfer): &5 (Electrostatic Field D HEIIXDIEFTITHhNFET .
5—1. /\URIE
ER - DR ERRITNDRBEZRANET. IOEH(BHE) N, ER-I5H FHERTEE
fLuv®2DOTHADIZHL, BMEE-ERHAERTIXEET O 1 DITEL=0H. BMEE-E
SERONVNEEER -BAFEROFIREICGYET.
MG -BREAERL. TROEKRIMETNVIRDRELT /221 /4(2D) BELRBYFTT .
5—2. MItE<r)yIRDMAHILT

ER-WAFELRKRICLT. ER1D1 D20/ I X([Kle ZRATRHFY. {WHTRE
HOIWLBEE. e HEEANEHINEL(—BR)TY. (0HIRRRHIWEEREETY.

], -+ [{EITIDL 2] dxey
f=t=L.{ele=[Ble{ule , {ole =[Dle{ele

IS A EBIZIXDINGA-UT HDERTH=DIZH L., BIZEHE TIIDIN M ERT
RMIORIZ, BRIAETEHFERTN)VIRIZEEEDYFET. £ RICHLTKle #MAE
hETeAERBIE< ) I RKIZERLET.
K]l = X [Kle
BE.BMREHEORIMETR)vIX[Kle (L. IRERTHEEZEIE[Kcle #&FELT=[Kle ELFET.
[Kle = [Kle + [Kcle
5—3. ERFHDETE

KIORR)IRADESDHTREHDIWEEEEZMRLI-(—EEELE) BRI LIz
DDTESDEEZEELET .

5—4. flEAFEXDKAE
[KHu} = {f} = {q0} + {q} + {qc}

EELANIERICMZSBEHHWFIERTY. BB ETIL. (qOHEERFEE. lIFER
MODFTARE. (o) lFEMEEETY. —ROEBZFE T, SHMEBERHLENGEEIL,

[KHul =0
LERMEARXZREES. LXOELABRLZENETNETEUNROONET .

5—5. Rf={ulh e e RDET



ETVISAEERIZE,

6. StEERDTOvhk

n-l-%:é;h:f"

HE(—BR)ELTETVIG S

: [: i |
mE
OFF g | v |
e [
iz
— WA
14 sfuh | wEEE |
VRS |—
s | g

wiEg | e I| J0uh |

—AhS— (h3— 1 BEFAER wwr—rz 9

u W |U] At
£ Ly £z U
0= aw Jz TR
7l a2 aM AT
T T Ty T
| oFF Qi Qy I
—2r=)
[zr-n || amwb [ g& | 72227 |
—!
vin: (|
— A hELE
u | T | e | s |
saharEs:
O EE: |u—
TR

B4z’ I| 20w |

6—1. BEE -#MH-FE-WEREFHELZEDTOVE

HES-MHE-TE-HREHLEEIFT(TIHILMNEE TIERTR OFF (TH-2TWEY)  [RRI1—
TRRBEI-T7ANUR VIIICTHEELEHETAOVRNET. ETIILEREREAERZRETOY
FEIETIEADRREREICHEOTWET. T, 7IMSAVFBANIERT 35850, T
A—ICT7INSAVRER DT BIGEIERRTEEETICSAV IR ELTEDLELAHYE

ARICAVLRET.

3. EREROTOVICREMDIEAREEIZATILTERTEET.

6—2. AVA—K . ANSMNLEDOTOyvk



BREASHIVERAS—DEEXZIVI—R (FE#R) TTAVLLET. £, £, BEAE.
PBIIRIMNLVKTTAOYNTEET. RAT—DREIXUTDESYTT.

u: ZHIxE 4 (Displacement u)
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EERRE (BREMICEELEVRE) TOMAERADEES TR TREINET.

d ar d ary -
a{kx a]+ 5{]&ng+ QT =1

CIIS T IEEBE. Kk [IRMEEE, Q, (TR

(1)



ORI xARDEEARICEIBEEREL SV Yy ARDEENERICKIBMEEREND
(HABRE)NRRAELOYH LTSI LEZEKRLTWET. —RMIZ, 5L -FEFZRKIE. 4
B2(Gradient)[ZEEAFIL THRIR (7599 R Flux) BNiRE DT80 15175 F2 X (Diffusion Equation) &M

[FhTLET.

[aiﬁwiﬁﬂﬁ&‘ﬁ]
FEERADH IADTEE(Gauss’ Theorem)M s, EIEENEARIBIESITEZ T, RAHKY

_L‘Ei'é’.

LDﬂdS:Qe -'-J.VT'DdV:Qe
(2)
SCIS D EEBREEATIL. Q, [EESH

BRANIMIVE (E,
D =cE = —zgradg

hh(ﬁs 3} ‘i '?Ei d) ‘iEE.LL

BHERNHEINT. Q)X IFELMFEHVEZEZTROKIIIHYET.

39), 8 (, 3¢ )
E . By ay]+Q 0
(3)

BMREELERO7FOV—]
(MMHAEB)KXIER—DHELTNET. LI=A>T, TROIIITE#HEREESESHIETT T

AY—MLGENANTEET.

T AR ETE B ET H
BE T FBIUGRT el @
Mz i e k FEEE & i ITg i I@g
-BENE —gradl TR E Tl g U B
b ] q BEHREE
FEEL Oy ERDI 2

BB R, SHITT7FAD—ERRL T, 65, B, BiGGECLERT HEMNAIRETY .

8. ETLVEMMHE

[EEARER E—HRHIAEE]
EIVADUVTHEGN - BROMEFR. ERFZELICH-EROBEREIRDEESAFERX
(Piezoelectric Equation)&EL TERENFET .



S=T+d'E
D=dT+:'E
(1)

IS S FVTAAGRIL. T IXIEARINIL. D IFBRBZBEANINL E FBRAIMNL
sSSIFAVTSATURTUVIL A IFEBUVT HEHTNI VIR, € FBERTUVIL

—MREIIZE, EZKOBEEMRERDIDIZ, BAITHT HRIEAREXEEMICHT HRIMES
BAZERELET. ROLILIRSN-BIEAREXZ1BOTORTHEGENELNT
WET. ETIIEA. B21TEBAICEATHHELG>TVET .

[ g RN

(2)

LHL. (DK ERBAIMLARI—ARICHI>OTWSIZEDAITEAREET., 455 E (XM
SADIRALETY.

[RIEEIZKDERL]
ATOTSLTIEMNAERDISICERLEBL T, REFETHFEELOTVFET.

S=s"T+48 (T=S-c"48) , S=d'E
D=c'E+4D , AD=dTl
(3)

Fiahb ROBYRLATYT TERGFEETOTVWET . BBILL CEL AR EHAE
FREDAEERANTNET.

1. Ao -BBEELVEMSD M- BREFET S (&EAEAD=0 £F5).

2. ROON-BERE NDVTADBERAS RO, EDEMETELZEZSHET, B0
THIEHEHET S CORRT.ETVOTHZZRLIZBEDEEMENEONET.
3. ROONFIEAT MoBREEDEBIENAD R, TOFMEFMESZAHET, BhL-
BREROD. CORRT.ETVANERRELEZERLE-EEDEFELUEATONET.
4. 1~3%HEYRT.

RKFERF. OTHDEBESAS ZROZEIZ. pBOEZEEFEELTBHOINIKREZIERICEL
STESZICRYRADZ-H. pBOAMEBELIVRESFEERTHR) ZEZE LG DAL
HEETE (Couple)ZEAIBEICL TLVET .

*x CCCOEHAITITUOVIILRETOEREHEZZAVTHET. HIZIX. FIEFEM D D <hY

YOXITHEELET.

x[ETVERMEEITIE. HoMLOABEFELTHLENRHYET.

9. ETVEMBIEE



EXVEREBEE. BUGETVERELRFLGEFEZAV. EREERDXAEREFTE
#EU\EEZIA TES . BRZEEDHDPTE=(Mass)EFE(Damping) @ Z ELEMNGETETHF
FEEAVTOWEYT. ETVHOER(FEMIC(Static)fTtE SN, ERAEAIIZ(Dynamic)itEINE
ER

EREENICEHE TS AEELT=a—<7—Y(Newmark)D B iZEAWLWTWEYT , —a—<—7
DBFETIE.NSGA—EB ., v EFEL. RHABRTYITHNSRDAERTYTDELL., EE., MNE
EEFRILENOHELZENETT. BEDELMRNINL, BERIML, EERILL, LU,
RODATITDEGCRINIL  RERTRIL, IRERINLE,

u:u,u-:u,ﬁ:u uml,ﬂml,ﬂ-xﬂ

ELT.

e AE el o
g™ = g 4 At +?u” + She g — g

=t =y 5 ™ e

EEBILET. RORTYTDEBAERIL,

MIIMI +C-u-?e+1 _I_Kiu;wl =f:'e+1

hh‘hs

M BE=<hr)vyIRX(Mass Matrix)

C BEINIVIA(=CMXM + CKxK &R TE, LB E) (Damping Matrix)
K RltE<k)vo X (Stiffness Matrix)

f B ERTEANYKIL (Nodal Force Vector)

ERENDHDT, RAEZFENTEEY.

AN VW YRR | Y U U
Y 25 B

+ r:{[l - 1}&.&:{* + [1— 1}:;* + iu’*J
28 P i

IKXOEDEIHTEZEBLUVRRATYTHERRIVEMTHAID T, LKIEFRDRATYTDE
PRI AEILARREL>TVET. EBBATYITLEREHBELNS, BEZEDHELETE
MG ERNTHETEET.

INGA—Z B ([FEE 1/6~1/4 DA TEREINTT. BFEL. STENRRIT HEREZEHELT
WETH, BO=1/4 TEFHRELLHENFMONTNET. BELNBRINDIGES (HERE
FIREZABE)EXL=1/6 BEFT/IHNXKLET. Y IZEBEE 1/2 NERINET.

T EEZT ORI MHHOBERBEFRELTHETRE(EE) IR F/NSTHIENTE
F9. BEZRMIL FEM TELFERASNSLEABZ(L—)—/HE), THhHhbEETM v IR ERIHE
TRy ZADEERF. ELTAALET. HEC IR YIR=CM X BETHF) VI ZX+CK x lfE~<~
YO R, BB ERBERE TZGE THEASNIBZEL BEREZZREED L BT
&= ,Damping Ratio) & EDREIZIE. 28 iwi=CMHwiwi) X CK DREZRMAHYET (i (FT—FRE) . &
R QE=1/2¢&0). EBIBETIE S IFEKEICE>TRECEDLYET. CMCK Z[FRE/SRILIT
KOT-EELI-BE . IR EBEULEX0ELT. 1 LLTHAWNIE 2 LLEDERETIX S 1F f1(f2)T
D¢ FYKREGY, f1 E22 DREIZE DERIMENHAIERIZHEYET. CM— K TIEE T CK—



KTIHEEREDOHBEZELET. BE. RILTOIFE >CMCK HEIIH<ETLER(SZE
B)ZiETHEDTY.

I ETIE, LRREIARBRRICEONSISIC. BIMEARBRXDOFZRH (D) ICEEEHERFREIENL
Mhd1=6 ., HEREHEDLVVRETODEELARETT. LML, MO ERZREL:-ERAETH
B, FBICKELEMBINEIERLEHIGEITELWMERNEONEEA. Tz, XKELHE|
KEREEFESIWLERTEELGERR R TCEFRAGBKRRROREMNLZLDOTHY., F5tET
HEHTY).

ERHEELRBIHSNAETVADERFETHNTIE S LR —LEHETITHhNET.

ETVERBETEEZTSRIHONLHDETY DNBTEEZLTHDLELAHYFET. NBHE
FEBRLIGSIEAETERTY TN ERFERRENIBEATLTUNEBEINET. F-. HimEH
CRE)DHREILZIMEES. HAWIE. BRI EHORENLZWMEESIEIEROBHEDANE
BITHYFET. ChZhIV G BERLBEEEL THERTTHE.

S EOREIXMFERIBUICESTEZET. [ETIERI-THHAELRBEIZLTEZON
=T E B, BREMICE T 2R RE I A VROIAERS (B ZFL., S5I2V Tk
EFMEL-ENFNEIFAE I ELTEDNET. MEIIN—RANEELTEZSIELARETT.

10. RaBEFHE

RBEFAELRODRATYTIDREEFRTHETHESNEYT. REDREANINL BEE
ERIEVE LV RDRATIYTDRERIML REEIEAINLE,

T:'e,?'vx Tx+1,zj-'ﬂe+1
ELT.N\FGA—20FANT,
Tn+-? — “-_ R U—;n + 6'Tn+l

jﬂﬁ_& _ Tn+1 _ Tn
A
EEPLET. RORTYTDERIZEDRIZ.
[£+&E]T"+l = g™ +[£—'1— g 'KJT"
Al At
ZZlz.
C BBE=(0Cp)VYrJYIR
K ZBRItE<t)vIX
Q HimEE

EEMNET. NFTA—FO0MN 0 DESHTEZTILL, 01 DESEBETELL, 0N 1/2DE
VIV DFEEFEINTOET. RREMELDOREMNE2ELBLEETHONT
LWET.

RBEAEDOIFEICRE RE) VI ELRAKRICTRERRIICIS TERFY.

11. SAMEEHE
FAF0AEZ (Harmonic Response) ST E(Z&> T, MA AR EMNEZLE THIHIEMRELI=EZD. H

BCHLODHIRFRBEZDEESDERE—FEMDENTEET. AMEDRFMELZTIEKK
sinwt EFTDEBRAGWNGEER, R CMEEHRECLIA>TEELEFY. ELT, BIEAE



RXEEFARR) IRHERAEORIMEARBRIICEENEETHERIE-wMZENTE2OHD
RIZHEYET,

(K—ETEM)M= I

RLOT BAEH Cw/Qr)EHAEMNSIBIZEILSET(THEHEIEHRIE-wMEZRLIZELS
O RYRLERMICHETHIET. HORKRHEH O HIRIKELFILIET LT HIENTEE
7. EROHEIZBWLTIE, MIEICAIMERRMNYIRK BEUVEETR) VIR M ZERRL THEZEK
H.URBRDEHETIEIKBIUMITERET wDHAEEZTEHELTLET.

ATOTSLORMCEFEIREOBEEHELRKRICHEEZZELTCWVERA. A0S
SLTIH. BEDORESHNEEL WKARIRE RO ETHOIRIBZIEFEICRHLIZLITITEEEA.
HIRFRBIZBEL T, BREABIKICKRELTFNIE, BEEEZEELECTUHEOERNELS
hET. ETVRANMLEHEEZTo-5E . RIRERIBGEETIERINIBERELIRFOKE
SITELTHRYDEIZHED=H. BARIZESTIE BRBIZEVWEMS ELRYET. RIEDIHEE
BHRIC.BEEEZZEL TGN, RIRBRBAEDEMD RESHLERITKODHZ LT TESE
HA.

ETVRMGEHELIERTELERAEDRYRLICE>THESNET. Th4hb. Bi5
(BREFE)-ZERUCH)-EEH(BEREE) - ORETHEINET. . ETVEEELH
MBS EIHENTRE (BFURKIRE—FOBR) IZHEZ5—ANHBYET. STENFTRELEL
212G EIE. LT . TETVERRYRLE I ZVHERERORIMIZEEH TETET HLLLERE
POHEERNEONDERICHYET. ETVIRFLETETIEIRIREREICET 5F T OBk
NLETHY . HIRFEFRBUAEDIRIEDELSEELLTCRIDENHYET.

EIVERBEFELRRIC.ETVEEDRTE (BREL.d ) Z1To-EEXBEMICE
IVHEIZAYET. EIVEAEDREZABL-BAE. ERAEOHDITHONET. AHh=h
IWIEBR LM ETEELTHERATEE. )

12. EIFEHE

A0S LTIEHRZ=FE E(nverse Power Method)ZFALYTULVET. 2D LUV FREIES
FMRIZLTWET DT, HREFFEAICE>TENREMSIEREFE(Eigen Value)ZEROHTLKA
ETHTHICERATRETY. HREFFEITEL — XA TEX (EXE[E A {E 8 Normal Eigenvalue
Problem DIZE) .

Axr=Ax

e iy

A TRJYOX

A EEE(A1,12,13.)

x :EHBAYKJL (Eigen Vector)
DFEZRDD=OIZ. ROREEFAEZEZITOE.

_ g1
Tl = A iy

REIZ RDEFESL—)—EDFERISEIMEZRWV-FATYT.
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Ay Ayq

BRBIIZIE. T — BRI E FE {ERZE,General Eigenvalue Problem &L T, BRENIDBE BRIV S
BREZTWVELAL, RRAERELTELTLET.

Ku,, =M,

WREFEAICLOIEFEAEFEEMICITEMTRAMEARARBREHEONTNSILE (FETE) LR
FHIZRBO. TR HEMEREEZ TRAREMLORELEZHNZTNIELRYELA. LHL. ESLTEH
HREHHFRTETETLEWNGE RBIETR) VI ZADNE T OFEELLEVLEERELTR) Y9 X(Singular
Matrix) 72 AIGE) L. FEIN) VI RBE IDEEITERFGEETHETHREFIENTTRE
TY. L. 2OEEICIE. WO DEEFRGRAEE—FEMNEITEC>TEET. ZITO
MEREIMN)VIREBEIX. BEGRAIMETN) IR Ca xBEYMN)vIREZMELTHEHEEFLL
TOOMREZEEKRLET. ATOTS LTI, a=[FEIN) YO RIEBEME] X [F—2)L K/[F—%
ILMIELTWET. + R GHRNEZONIGEIFETN VIR BE T ITHhhFERA.

WREFEATIEIREFEZHNTLS-O, SHEEFIC TN $ITE (Convergence Testing)Z 1T
WET. ATOJSLTIE. HAREIZTRO-BEIHIELFIEIORETRO=-EHEDEILHTIR
HEEMEILTICHEo=EEIHERI T TVWET. IRARESUIIHERRBOHIREZHRITS
F=HICERELETN. IRAREHIFTELLSSIERHFIBECLTEEHELETLELHY
EX

A< R) O REERT AEICRIBICEEIN) Y IRBERLET M., B2V IREX A
A DAIZLI-IEFE = (Lumped Mass) |ELTYER T A EZET 7AILMILTWVET. [
BE X, FEM BIZTR) I RE A LIF =L P BT 5377 E = (Consistent Mass) 1&EL THERKL
B EICHER TNV RADEEENE SO, STERFHNHEEEHEINET. -L. BF
EDEICETOHENELET. (HE . ETVERBFERLVETV ERBAFMLETETES
mEEZRALTHET.)

ATOTSLTIE 2D BIUEHMHRBEERRICLTWVET DT, ST EHEREERAI12L1-5T,
TEMBBETIE. @y [CEEGMNERBTE—F IGEDNRESNTOSIRICBETIVLENHYE
9. F- B FREIETIEE IR T ALY, BTFE—FIGZENBRESINTHET. EF. Fhd
DBRESIN-BEREIEKRO-BEEEDOERERICHYET D THREEREIT >TSS

RE. ABEEFECEK. ETVOREEMRBLVREEZEZEELTLEEA.

13. 5tEHI
* EHEHIYUTILIFAILIE<ARILS PolarFEM500¥ET EHI¥ > ZHYFE T

13—1. 5HE&EH THR-I6H (HUTFILT7A Il platedmdl |, 5TEHER plated.out)

RRIZNDBHWERFRE ETICE2ROMESDEMENAERDET .
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[ERDEM]
1LAFEEZZT1/4 ®TIVEL, BBHEE (F)Z2O~QD3DDMEHIZHEILTEAFT.
2PBEHODADDH—TEHEFT. (BoMLHIRR-FRRRE-1T7VIVITHERT—ILE
01 IZRELTHEEY)
ASEMII1(h—T1)~EfR 2~ ER 3S—EF 4 (Gh = ER)
¥ ctl F—FHLENSH—T DR EFTEEE D )T HEimmERG (hafiEF WS T
EXH
SHEEDZERFFICEHBLET.
A—T 1 ICHI1 #EE 578 (F%F1)
H—T2ICER2%FEE 57 EN(FF 1.2)
Hh—7 3ICELR 3 EIEE
h—T4ICER 4 FEBTE
4RFRICLTHEEQ.Q (5 X 3D EN,FTZE1)ZD21WTE 2~3 DFIEEBYRLET.
5. 28 REVY—LET(BH-28HR<T—).
6.fREET N THIBRLET (BIBRLAELTHA).
[tEfE. R &4
1AW= AL YR EEEELE-R. ERITRTIZEZET.
2ETI EIHEDEHEICTROFRMEEMZAET.
p=05xP/ (FIEZMASEH =%—1) =100 (Ff=ILEH=—1.0E6)
=1L EAImDE mDH L p / 2(=50)ELFET.



SEMBEEOERT R TOEH RDOxERMERLET GHFREHE).
RFTEE D FTIHIT R TOERADYyERRLET (HTREH).
[t EET]
1TFEmENIEERL, TEREEIZETLEY.
2.I5—MEWNCEEHERLETS.
EtE#HRETOVN]
1.ZEHHETOvLET.
2D EA—RETAYRLET.

13—2. 5t&EH BEH (B2 TILT7A Il heatd.mdl |, 5HEFER heatd.out)

P RISEERRAESNTN ARESBMEETHHANSNINHERMEICRETDIRISNZRDF
ER

st IREEITE
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[(ERDERK]
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[BMEE RS H]
1LETIL LR, BIRDEIYDIZERE (h=50To=20) %52 %7 .
2. RINE DD ITYVIZERIE (h=500,To=100) %5 X £ 7.
(BB EET]
1L.IEROT & 12ERL, BMEEHE 1 ZETLET.
2.I5—DHEWIEFERLET.
SAMEHERREZEREREITIIEZRFT.
[AH=HILE R EH]
1EEEBOERT N TOERDxEHERLET (FFREH).
2B DOTImI N TOHRDyEHRLET GIFREH).
[AH=HILETEETT]
1.TEIE A on)ZFyvI L. [EWHEIZETLET.
2.I5—DHEWIEFERLET.
EtE#HRETOVN]
LEE TV A—RETOvkLET.
2EREETOyLET.
3EHomavE—RETOvRLET.

13—3. 5H&E#H ETVARD (2T ILT7A Il piezodmdl , 5TEFEE piezod.out)

REE 2W X 0.6H X 2Dmm DELLE (FhfE 4 B) +HRER (LT 2 B) A oL SERENDETIVR
FICEEZHNMLIZEEDER LG NEROET.
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R FIE
ErREFIEBGHERBIERLEFT ((RT-McERENEE))
[ERDEM]
HEEFZZEELTCETILOEARIIRIEALEL, 1/4 ETIL(FEEHD)ELTETILELET.
{18 R 47 —)L 0.001.
1LEBTEHEOEHNDQN2DONDEREEHL. TOERT. TNTNDEREEHEILET.
EZD : 12 DEN(AFFE 1) # 8 9E|(FEF -1.6)
BERQ : 12 0E|(FEH1) #H 12 DB|(FZ£1.8)
2T RTCOEHREY—ILET.
[EBiZMEE. BEREH]
1E5EEX128E-8FEEL. BRI ARTIZEZFT.
2. BB T AEI RIZEARL OV, 100V ZENMLET .
[EiZEtEEIT]
RO AI1BRL. [EBEHEIZETLET.
[AAh=HILpiEE]
ANZHIYHEEEZEREL-R. ERIRNTEZFET.
[ 3R 514 ]
BTEEOARI R TOE AN, BITHEEDO FiHI X TOEH ANy, (BTEEOA TIHD
BRI xy)ZHERLET.
(£ ¥ 4E D ER 5E]
EIV#HEHEEELTD, QNEMBEZDHIZEZET.
[ADZHILEEDETIARIL
TEXTY onlZFyvIL [ ERFEIZEFTLET. pBLEERISR—THITEDISSIINIE
FHETHILEIHYFEEA.
FtE#HENTOVR
EHRE. ANV E—H, Blii. ERSMETAVNFT.

13—4. 5T&EH NAEILIDLEFR (HTILITFZAIL :N4EL7 1amdl, N{ELT 2amd , 5T E§#E
BANLENT 1aout, N{EIT 2a.0ut )

KEEZ50W X THX 10Dmm DY) —XBNAEJLTDO L TEEEIZ 100V DEEEFHMLI=EE
DEMERDHDET. DA A—TFTRICRLET GTEETILIE2D).
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THMETE
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T FIE
RREIEGHEREICERLET
[ERRH]
BERIMTE2RERICERLET.
[(ERDERK]

1)k 53 E| 100, EEIR—JL 0.1 ELT,. &3 000118 0.05 DEFR%E 1 D/ERL. TDEZH
FEcARIZAMEBARIZI0DEILETS.
[EZMEE. TREHE. DB E]
1.EZER181E-822ERIZEZ. EBEHIZ OV (R R) 100V (LiIFS LUV T OEMLES
ZFET (COBITIED BRI EEEZBELEWV-DEIXEE).
2T 3B E on | ZFIvIL THIBEHELET.
BRFAEE. EFFE]
1L.OBOHECHREL-EMET NTHIBRLET.
25 =ICTIiRDERIZ OV, LIHDEEIZ 100V 5 X F T
I E onlDFvIFIFT LTI EBIGHEIZETLET.
[(AA=HILHEE. RREEHE. ETV YEE]
1.0 F(52e10) , RF7YUEL(0.3) IRE (001 Z2ERICHEZFT.
2EmDIT RTODEH R DX, yEHER(ER=0)LET.
3T RTMERKIZ d31(-1.95E-10) , d33(3.6E-10)E* 5% FT.
[AHh=HILETEET]
1V ESMTH# R AR ELET.
2TETY on)ZxFzv )L [ EMEHEIZET LET.



[FtEHROTOVH

. B CRE) HAETOVNET.

* RO ESGETHIF INKEMGSECH 1 REFRZEATHE HIFISHLTEODIER (X
/M ITRYFET. | REFEHERTHSEEHEIED AV 5EABETT.

* REIDERGFETIE. MBEIVERDHERREFHALETY. ERHAEETILIWVIELT
2a vAmdDIZ[FERFAERENMMRESA TGV RICBEET ILENHYFT.

13—5. 51&#H ETVEE (2T ILT7AIL:vgendi.mdl, vgend2.mdl ,

vgend2.out )

SHEHEER vgendl.out

KEZ AW X 10H X 4ADmm DEEFRFIZEH 30MPa Nz =EENREEFTEROET (GHETE

FILIX2D).
miestE HEERETE
p=30M1Pa
— 100V J'J'J'
§ 5
v Fov
HBErERE
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)
fEHTFIE

FREIEBETEREICERLEYT
[(EREDERM]

HWE R —)L 0.01 &L T, Mg 0.004, 5 0.01, #R[E 0.004 DEZRZ 1 DERL. TOERZENR

ARIZ4RE, EIARIZ102BILET.
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1FEEE181E-8 22 ERICER. TEHEEBERS(Z OV, LEPEMBIZ 100V DEMEE5ZAFET (Z
DFITIERBOIEREEEZELEWVOHEIXEE).
2T 3B E on|ZFIVvIL THBEHELEY.
[(AA=HILHEE. BREE. ETYV YEE]
128 (52E10) /R 7Y L0 (0.3) 4RI (0.004) 2 ERIZEZFT.
2 TFIHDT R TOEH RDYEHR (EA=0)LET. L. EIHDET R DAL, xy DEHZEH
R®LET.
3. LimIZIEF 30E6 #MNZET.
4F RTHEZHRIZ d31(-1.95E-10) . d33(3.6E-10)* 52 F 7.
5 MBDFETHREL-LEBDOEMEZHIRLET. TEHEMIIEEER (OV)ELTHELT
BEET.
[ETVERKETE]
1V EAATH#I A AR ELET.
2112 UIRLEUZ S5 ELT. TETVERAEI1ZETLET.
[FtEHZRDTOYH]
TR, B mETOVNET.

*STERERDRKRER (3.62E-6) kYT I REFH T HL 83E10 LY. ETV NI TOERSHE
EILHEST NI TY U T RN RINTE REGRHIENADYFTT

13—6. ZDthDETE

-2 HT4TRF7 VUt NPGrid.mdl, NPGrid.out
HER2RERZRUVETE Shukutaimdl, Shukutai.out

-7V DEIFEETE Hook.mdl, Hook.out

HIBEETE Heat4_tran.mdl, Heat4_tran.out

)F—DEITYVERMEIETE Sonar dyn.mdl, Sonar_dyn.out
INAEILTDETVEREETE N1ELT 2a_dyn.mdl, N{EILT 2a_dyn. out
A —hrAyL a{FEHH Hasami.mdl, Hasami.out

ETVDRMEEEE Vgend2_harm.mdl, Vgen42_harm.out

14. PolarFEM Q77 AL I4—< vk

14-1. 774V DTELE
BT —3%RETEI7AILIE. T7MILDIRRFTRAILT,
*md BEWETILT—2ERERI7ZAIL
xout ETEERT—ARERIFA
D2 HYET. WTIhDT7MILE, TERNIZAILT, EBITHHSMBETETILT—4]
PNEHITEMMTEY. xout 7ML T, ZTDEIZ, HERRT 21 ERITHREET.
(MBIET LTI IEHEBEI+—< VM)

14-2. F—J—F{T&T—431T
WFRDT7MILE, F—T—RITEBETHOT 2 TOHAEHEDEHKITHE>TET.
BE. F—T—FELTIIUTOEFARREINTLVET.
version(Polar M/\—3 ) title(F A kL), maximum(Ex K 1) parameter(/ N5 A—
4),coordinate(&fi m FEAE),connectivity(BEFR AR I TAE T 1),e_property (BEHRYF



%), m_material BRIP4 E) t_material (B EY) M E),p_material(E TV ¥t
{i&),e_temperature(E ;R ), constraints(FA R E ) tienode(F A A ) force(faf
),n_temperature(&i R EE),n_generation (B R FEA) h_transfer(BMziE),e_generation(BE R
FEEN) polar (7318) ,infinite (FEFR E R) infcoeff (#BFF IE ) static(FRET B 5% 7E )dynloads(ENETE
%) extdll(PolarEXT),line(IE #£),arc(FEl),automesh(F—k Ay 1) output(ET EFE R /NS A
—A) displacement(ZE i), strain((0 3 &),stress(is 1),0_temperature(Bi B ) gradientCR FE
4G)ER), dynamics(E LY ENETE) transient(Ehi@ B 5T E), harmonicFAFIIG & 51 &) eigen(EH
Bt &), iter displacement(ZE{iL),iter temperatureGRE),iter strain((0 9 &).iter stress(fit
7),iter_gradientGE E G ED)
¥ IN—230  INTA—E BLUEZRBKIZET S, ULTOF—T7—FTDERBIEHET., i
BREBDIEFLERTLHILIETEEEA.
version , maximum , parameter , coordinate , connectivity
=1-L. EEZMNLUMEE I, coordinate,connectivity [ EIEAIRETY . LB DFT—T—F1T
EENITHSIT—RITIXERE AT BE (D7 M ILEARIBE) T

14-3. 774 IL~DECak 5]
BREBELT.SDDHRICUTORENEZONTIVDIES.
EimES 11 FBICy ARTEE 50
EmES 12 F(Zy ARIFE 100
BimES 13 &Iy ARTEE 50
COBEREFEDI7ZFAILADERIFLUTOESIZHEYET.

(FIDT—%1T)
force <N / Node-NO,Fx,Fy> :F¥—"—K1{T

3 78T WMEH=3 (UT.3 70T —275%)
11,0,50 T84T ERES 11 x AARE 0.y ARAFE 50
12,0,100 F—A1T HAEE 12, x AEKE 0,y ARAFE 100
13,0,50 F—AT BAEE 13 . x AMEEO0.y AHEE 50

(RODF—T—F1T

* [force JIZD LI <N / Node-NO,Fx,Fy> |[aANT. BXFNDF—T—Klforce | DHMNE

h
* F—J—FTDAAVRTLIERICAT T ITR YA oERL TRk, =M/ 1FHITEE
KRLETY.

* B 2 QERIZTETEF 1D .md HBUM Fout T7MILETHFARITAETSERBLTLESL.

15. A—H—a—F 1% PolarEXT

A—H—H PolarFEM DEEHERWNTIA—T 109 F5EI2&K2T, PolarFEM &5V ERR(a—
TAVT)EDERMAIGEELGLYEST. O—TasoFENfza0—F% DIl OETEILRFTNIE
(PolarEXT.dIl) , PolarFEM MOEHEREEICHFUVEINET. a—T10 7 EHOALHAESN
=32 FILa—K (Visual C++) EHRET A ETRBITERTEET.

* JoTNBEHOFERAELGE X, T74IL PolarEXT.cpp DAAVMESBLTLLEELNTFR
I F 42 TSEEA). PolarEXT.dIl DYERIZ. PolarEXT T4LOK) T RTERILTaAE—L. FD
@D PolarEXT.dsw ZVisual StudioTHREL TLEELY. #RELT-1&. Release Win32 TEJLKFL.
A ENtz PolarEXT.dIl &, 7TV —2a E I, [PolarEXTDERTE 1/ NRILICTEITH
PolarEXT.dIl [ZIE—LTTF&LY,



FlEL T, FEHIETY X2y DENETE (Stackmd) [TEWNT, ELY EIRIT/NAR-T R R E R
LG &0a— Gl (3—T142 7853 & RLET.
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;/ —————— ZOEpIca—FEEMLTLESNWA—Y—a—TFT 1Y) ———
F“mMM:1)|U%U::m) /1 REE., BRETELRTERIC PolarEXT % 1 EE1T
ERROR = 1;
| return ERROR;
//t .
int i;
int nodel = 632, node2 = 633, node3 = 634; [/INREERT HERDES
?%Puunmwﬂ: J/RREETY LD ER, ¥ XDOFEE (y=dx/dt), inEE
ouble uu, yy;
double k = 1.0e7,kp = 5.0e7,m = 0.01,¢c = 10.0; //I\®rEHH B8 4 EVY
double f, fp, fc, fn, dt, r[5], d[5];
%ﬂmdeesmwAmﬂ: //static 73 ((BEZRIFTE D) EH
dt = dTIME; ‘
79 = *(dUY + node2) ; [/INF TG LB RDES
//¥1EA1E
//
%f(iIN =1)
u=2~0.0;
y =0.0;
}
else
u = statU;
y = staty;

}
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V12 s K

/. _ ,
for(i =1, i <=4, i+)

uu = u;

| yy =y.

?Ise if( =21 G =23)
uu=u+d[i-11/20
yy=y+r[i-11/20



else

u + d[3];
y + r[3];

-k * uu;

-kp * (uu - up);

—-C * Yy,

(f + fp + fc) / m;
yy * dt;

ydot * dt;

u+ (d[1] + 2.0 * (d[2] + d[3]) + d[4]) / 6.0;
y+ (r[1]1 + 2.0 % (r[2] + r[3]) + r[4]) / 6.0;

/
%dTIME BOEN, RE, S

uu
yy

}

f =
Tp
fc
do
[i
[

ydot
dlil
r[il

statU = u;

statY = vy;

* (dWOUT ) = u;

*(dWOUT + 1) =y;

*(dWOUT + 2) = up;

*(dWOUT + 3) = -k * u

fn=kp * (u - up);

*(dWOUT + 4) = —fn;

*(dFY + nodel) = 0.25 * fn; [N EEBELEER1ICMA SN
*(dFY + node2) = 0.5 * fn; WAE X =: i ANt i) - WA ) | P Vi
*(dFY + node3) = 0.25 * fn; [/INFEEGE LR 3ICMA SN

*(iIDF + nodel)
* (i IDF + node2)
*(iIDF + node3)
//
//
//
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