IYRBR , RERESE , ARES .I 7
B, RETETHESHAR , SIFEY N IFESEH)

HSERTH (BT ) , HEIESE 385GB

=

ICAXTE N H M #H]

\

NANSYS

workbench

17.0 BRIt AT 12 kil







SRR

A B A RE PR T, . RGN T ANSYS Workbench 17. 0 7EF FR TCAMHT AT
WIRLARREF » Wit T 48 K050 F P 7 B4 A (i o AR Fodie M TRT SR 31053 2 . A1 5 2 39 9007 1B 5
BRI SLOIHR, WA EREH & EARNASL, &—AELHI ANSYS Workbench S 4,

EPIC19 B, VEANA T AU LATEERL. RIS . 45 R AR AR, RN 4 A TR
AR T L MER GRS IR RIS T . BENLIRBN M T . BRSNS 04T BaRE 24
RO AR AT SRR T B BRI R TRAREN ST . BT R 2
BEARE A T

AR TREBIFEE. UHRER, WRZHHEFE. WKL, ESRREMMEE. ABiEam T
BREARTHE. PIBTE. %, R TRESHCEWRIARE . FFFAE S T4E T, R T 4R R TR A
ARMNFE LRSS H A,

AVHAME FEXFHMAGNIRE, THREERENE.
FRALFRE, RINL5. BIEERAEIE: 010-62782989 13701121933

EHERESEB (CIP) #iE

ANSYS Workbench 17.0 A fRIG/HT M T TEIREE/ T g . —Jbat: iEfeke i bist, 2017
(CAX TREN MNP
ISBN 978-7-302-46694-9

[. @A 1. @7 . OF W —RABAE V. ©0241. 82-39
b E A A B 0 CIP $diA% 7 (2017) 4 038739 &

RERE: T4k
HERIT:. T M
RERLX: [HFE
SIEENH. ik %

HAR& 1T LKW R A
] ik : http://www. tup. com. cn, http://www. wgbook. com
b HE: JEROER KR EERJE A 1 5. 100084
# B #. 010-62770175 HB M. 010-62786544
RB5EERS: 010-62776969, c-service@ tup. tsinghua. edu. cn
B B R 1%:010-62772015, zhiliang@ tup. tsinghua. edu. cn
s bR EFERY AR A
s TR T )
: ZEBERE
: 190mm X 260mm El 3. 26 = . 666 T
: 20174F 4 HES 1l - Ep W 2017 4F 4 HEE1 ER R
: 1~3000
: 69.00 JG

=

o =
S & N oI ok

Al 2 &F H B KD

-
En
£
do

: 072662-01



ANSYS v #]ff] ANSYS Workbench V- & /£ A Z W37 KA/ & 5 SLERAE T %0
R K I P 5 A B 1) FLUENT K& CFX BB BGEE R, [RIB 0K BUBEAT Ml 0 A A e ) ANSOFT
RV R RBN -6 p, I B M T8 2 M B IERE S, AT PR T B R ER.

H il ANSYS A& f#iit ANSYS Workbench 17.0 A1) CAD X1 2 $kk 3 5.5 |
I H BAE A ERHUE . 2N SEER, TaERNNRT TR, ff ANSYS 7 “4
FIRBN =Bt (SDPD) ” HTHIER) T ATFTAA K&, R ANSYS Workbench 17.0 B4
ik, Midk. #. BB A EREE T ThEE.

YE Rk S B i TR LB RS F 4, Workbench 17.0 #2486 T 23 “TiHALE "
Dhee, MEMIAREEMEFMASE &, B RNIESRE ] SR E R 2 Y
5y HrifiRe B 22 W B I ARAL 73 Thide

1. AHHE

HIRNR, fEF#H: ABLUY. PEEERNNR, BAEMNGRITHZEARFHE K ANSYS
Workbench ff)ffi I JErtF#S, T4 L ANSYS Workbench 75 TF2FF i H 61, #HBIEER
P fE ANSYS Workbench #E4745 BR 7G4BT I H2 BE

PRIER. AEFA: L P4 E1EE LM ANSYS Workbench i I 258 5 5 PR TF2 M
%61, ¥ ANSYS Workbench (48 F 7 ik S H T VEARUFARG 1L . A-BAEYHRIL A2 b
ABRVER . WAERHL U FER AR f, A AR e — H TR, A tRdE 47
b Eridk 2

2. XFRE

AL B ES MR R b, 38 K E B R HIx ANSYS Workbench 73 #7F- &
BT VEAE AN 4R, 45 G S b TRERT 2 51 R o 4 D 1o R AT VEAR VAR, PR RS
BT, A ANHH—HEERE.

APAFE 19 F, FENY T ANSYS Workbench 17.0 FEIELEM . HLlE. B HAAS)
71555 U A BR 7o o i BB AE i AR

o % 1~4%: N4 7T ANSYS Workbench 17.0 # 4. JUTEAEL FAF £, Mtk
BRER TN F R, SROERBRESF BN L.

o F5~10%: A4 T ANSYS Workbench 17.0 F & M ¢ ks AT A 2, ELIEL M
BRGNS BEASW. Wea B o, vh RS, MRS SITARBESS
NFESWEFF BGA R,

-



ANSYS Workbench 17.0 Rt MNI1EI4E 8
o % 11~15%: /"8 7T ANSYS Workbench 17.0 F & #6434 h bk, T E6045
BXHAFSM. RO, ARG, SHIEZR ST AR S5 F
A %
o % 16~19 F: A% T Workbench #£4bikit. #Hiksh HF oM. BT, $4
EHIB ST EFNS. L watyrriisk (Maxwell ) &2 Z 2002 % 5 TR .
3. EEWR
AHiEH T ANSYS Workbench 17.0 4] 2% 3 AU 28 4 i A BR 7o 20 A S A 4 B T2
HRE R b, BAAASE.
XF ERRGFITERE
BRI LDy “FL
J- KA TAEAR
1% ANSYS Workbench 17.0 #4938 £ AR}
A8 K IFD| WA 6 F T A= ]
ANSYS Workbench 17.0 & 4%
4. KBEE

APBERD T RIS E, £55. AR, \RIE. B, ER. FFRE. R, 207,
MRBERH . XK. ®K ki, 2505, SRR, SKOUH. RERE. SR, KIS, XAk
HE Pl TR, WEM. RER. S, AEESAEHRSS T ABRSS TIE.

5. BMAXH
ARASIRMEF B BRSO, 5 BT CAE LR Huhk R AR
http://pan.baidu.com/s/1kVa7iD5 (X 43307 8K/ BB 7 F i)

RGBS T8 8, 5 REB{F “Workbench 17 if8” % booksaga@126.com 3KHX
#Hh.

R A AE 2 2] 3 R rp ol B0 A DU 1R 1), w7 DUR IR B g # BRAE, gl & RARG T (0]
H. & MF: comshu@126.com.

6. EERS

BIMEBEEAR PSSP S RBORAER . 5638, HlBTAPAER, BhRZZAE
PTG, A BB A R e s AT 4R R R EA 1 R 4 5

\ i H
2017 % 1 A



%’ 1 ﬁ *ﬂ-‘bﬂ\ ANSYS WorkbenCh ............................................................................... 1
1.1  ANSYS WOrkbench 17.0 REIAR «++-eeeesresssssasusssmininnsensisisietsis st ss s st s s e 1
11,1 5T ANSYS WOrKDENCh «+veeeeeesrrnrsesserummsitnieittcste s e 1
1.1.2 U BRIG A BTABLIR cveeeree e 2
1.1.3 T H B B BB T oo 2
1.1.4  Workbench N BB cooverree e e 3
1.2 Workbench 17.0 FZEASERAE FLU wereeeemerrreeeemrsmem i s 3
1.2.1  JBZ]) ANSYS WOrKDENCh w-ewswsersessessserssnmnistniinsinse sttt 3
1.2.2 ANSYS Workbench T2 FiH «eeeeeeeeeerrerresmsresssssssssmssunssisinmsiiasstssssasies st st s st 4
1.3 Workbench T [ A7 FHL <+ eveeeereesses ittt tis bbb bbb 2
1.3.1 I JZBHIBRITL H =oeeevereererrmesernrnemssssine e e 7
1.3.2 JCIREITT ] vreevrreerrrnssrsonsnestsinnninentnstssssssestses e e s 7
1.3.3 T H B EHRRAE GG --vevereereerrmremeres s s 8
1.3.4 LB I B cvverremeree e e 9
1.4 WOTKDENCh SUA A FHL coovseseseretstrmetiins i s SRR 9
L O B ¢ = 553 /3 R T T e R R 9
142 OB LR YR St +overessererssnsssssessesssssrussnsssssrsssssssssonssess sass shesssshissnsbrssssssisnsasnsssesssssasssssnsasssnesses 10
1.5 WOrkbench SEAFI N [ 7] reeeeeesemnem e e S e 11
1.5.1 %gﬂfrga ................................................. S3sssuasssnesssnssisesisatsonesnsasssyrssanensanssanases 11
152 Ja%h Workbench FEBE ST APHTIFL H «werereererrrememsersmsessisinis ittt s 11
1.53 SR AN ZEE J LRI overneremnnrsermsnnnemsensn s 12
1.5.4  FRIIA IR cooeerenees oo 13
1.5.5  ERDIABRY R IRE SR coeerere e 14
1.5.6  RIATIRAE oveereenenrmenen et 15
1.5.7 TG ZR AT IG5 20 B -oeveeereeee e em e 16
158 %%)’E‘&tﬂ ................................................................................................................................ 18
B I L A | 3 R e R R 19
1.6 zlgg_,J\gt ................................................................................................................................................... 20
HE2E )32 Workbench JLARTAERY ---cceeeeremmimiini i 21
2.1 TATH DeSiGIMOdEer -+ sssrsserssorsersssrsserstrmstrissistie st s 21
2.1.1 i DT 1 L L R 21
2.1.2 DesignModeler IR AR JRL I oeeveeemeremesmmemsne st e 23
2.13 DesignModeler ) BRARERAE - \ .............................................................................................. 24
214  BETIEHLGIE ] oreeerererrenreinensss i 25
2.1.5 DM JUAATJZD soeeeeeeenermemneiet e s 25



ANSYS Workbench 17.0 & BRIT ST MNITE 58

2:2

2.3

2.4

2:5

2.6

2.7

2.8

DesignModeler E@H‘ﬁiﬁ ......................................................................................................................... 26
221 BT TTH] soeeerreerernes e s 26
222 BUERETELE ccreverreerrencrimsrisissiiiiiisstststss s sttt s s sr s ssssasssneste st saasrs s e s s et s nass 26
223 BRI T e a3
224 B R B e e e e s s et s ne s e s s e be s n et 28

BUFE 3D JUARI A overenrrermenessretiee bbbt ne 28
231 GUFE 3D JFAIE soreeereeenerenenet e e 28
2.3.2  BRIEARFIUR GEA oo 29
2.3.3 BT HRAIE - eeeereere e 30
FBA IR o weesvmnmsiireiisnionsstusenssbudiedsssmmusesessatsensantsssseniesses oot ogassha inesdesnsatssmasesssseb dossnasiribissssssonsonss 30
2.3.5  JHIE[E orrveeeeressivesnormsineiiienieininnsisisniscssisnststentnssessassssassssscssossussnsessessasssonsiosssssnsantsssnssnssessasasesses 30
2.3.6 TEFEE AT HRAE socrorsssnsiosssonsassnsnsssainsinssssnsinsssiosessonsisononsnsmsssnissesssisessasboionsossassorsssdasiisissssionssss 32
2.3.7 BB BARIEAAR e ey iR Vi s e e e T R s S A b S p e e e e 33

SR NARTE CAD S oeeeee et 34
2.4.1  HEIRERME BN STt coeree e s 34
242  FRERME SN SO e e 35
D43 G N I veereereneenesrernnss R R et 35
2.4.4  BUBLIZIB TLAT A - ovreeieesesisisisnitissnnisisissisaisesitssstotasssmatossmsmaaseamssssatsssasssasasisssssasssasstonsssnsasnsses 35

1@‘1@3@1‘5‘5 ................................................................................................................................................... 35
2.5.1  MAAE LR - ooeveeeere e e e 36
2.5.2 MBI R AR <oeeeereern e 36
2.53 MDA FLER A cooeneermeen 36
2.5.4 FESBRRRTE] -ooveeeeeremsresesimnmiiiiiisiieiiiniisssinit et snesesaestssessesnsasstasesasat s ussasusssastassssassinesussnasasien 36
2.5.5  PNERAE IR veevreemmereemsmee s 39
2.5.6 M EEH BRI coreenrereeersenmmmmmimitiniiiiistiiiiesn sttt s st e s sne s e st e bbb ens 39
2.5.7  MNTHTAE BRI <reeeereenreermemmen e 40

BB LTS B ST c-erreresesssenssssuscunssssnssansssusssunassonsstssassuseasssmssssasssnsanssisnsssaaiissassassessdassisshasassusassssanss 40
2.6.1  FHEN DM FRH] rovererereresersesemnmses sttt s s st e 40
2,62 Lo EREIRERL = ovoveerersersosmsrssnmmssninstiisinsess srissussnsmsmesssas s essnsnsd sk soamesssussasassaessssesasasass 41
2.6.3  BUBEEARRAE «ovsessiiniiniininimiiiiniiii e sttt st e s 42
2.6.4 A JRERA e 45
2.6.5 ARSI oo 45
2.6.6 fRIFSCAEFEIB HY ooveereresimmmesnsisnisnsnnusiisanisesiisasstsisiussenasmostssessasosnssnstasinssnnssssssssastonenmssesnaseen 46

L SN - R 17 1 N OO RO 46
2.7.1 M CAD BEN DM L] -veeeeeeeees s nme s AR ey een s s saes s e s s e a e mi e SR s Fen e R Sy we b e Sh b rome s e dua e e aes 46
Dy S MR [T 77t O P e NS W o Nt oy, e SR CIE RPN S et 47
2.7.3 AR eeeeerermm i 48
2.7.4 GUEEREARTI - orvoonveeeenrsremrrori ittt sttt s st s 49
2.7.5 NERAKIS AR e e L e e e 50
oA I S o Y e T A e N N PR L1 S, < SRS L e 50

21;%4\% ................................................................................................................................................... 50



E3E
3.1

3.2

%3

34

35

3.6

3.7

F4E

4.1
4.2

4.

w

4.4

Workbench W*g-kuﬁ ................................................................................... 51
m%i”ﬁ%@ ..... A A B S e TS e B T DA S S S S AT R TS O RV b S R S e S T ST R S s A B IS S A i PO 51
o [ I 5 2 R 51
3.1.2  PRBBRIAP TG coreerersessssmnasunnsnissensssconesississssssassassssssssssnssonsssnsasnsassssessesissnstensassasessesssnsesensnssens 52
313 PREE R PG TG cerenererremee e e e 53
314 PR RI AP TR cwoveeeereerrmerese e s 54
31,5 PR R ST BRI coeveerenreeme et s 54
B0, JLART IR A ssoncusnascrnsieasscarisemsasnasesssusscssnsrassnsencasasnasassssssas sbeuss snsssssisnsesssssantss R NP RSAR SRS e 5 s 0 S 54
3.2.1  PUTETR PR BIAR I B ceerrernmsmmniniuniiiisiiiiiiiiiiisiiissiiionssesnessssnsssssssssssssasssssssssrensans 55
3.2.2  VUTH A2 PR AR R B BRI FE R -eveeeee e 55
3.2.3 PO By e eeenenestine e 55
324 UUEERIBIE oeeeveererreeimmceeresiitstinnit sttt st et et ssse s st s st e e e ss e s e s aasaesaesan e e s s b s 57
PR A B BB T v emeree e e et s e s 57
331 BRIABBEE e s 59
3.3.2 Rﬂ‘ﬁﬁlj ................................................................................................................................... 59
3.3.3 0 PRI s ieorrsnisiisssissiseaseissirms ivisernes et crbevs e et AN PR T VOO ISR M NPl . o b, 62
T 0 N 7 = e PRt 64
S IR Rt drvvssrsonsspramsssvsssnssmmsssssussrassnsssnnssssnissopunsssssssspmasesdenst e e A e s Hi b s RS 64
R0 G 5|7 o OO RN SOIIOC SO OORIR TSR I SRS . 64
3.4.2  FHEERHAEEE ] coveneererrmsene 66
ggm%ﬁug& ........................................................................................................................................... 66
3.5.1 B EUAT TT I erererererrmminnninsn s s e 66
3.5.2  ZZ DK IRABFASH <vevvereonrmmsmenieee e 67
O ] Bl sabsimssnissdoss st e e A 4 RS RO (ISR TA B SRV RS R TSSOV 68
RG & TR R LB covess teinvvsobostussinssrminsit sioss s spomorossea torag e abin s VLs B Toc LR s cmsiomsntssebuiosis 68
3.6.2 PRI AT FEE R GEAI <ereereenmremmmsmnesnr e 72
2[;%,]\% ................................................................................................................................................... 79
Mechanical ZER -«-rreererrrmmmmmrer 80
JETF MECRANICAL +++++++vessvrrersreneeseent et e e s 80
Mechanical [ AR «oereerrmerr et s 81
4.2.1  JEZ] MeChanical « - s--eseesermsesmrrtentete e 81
422 Mechanical $AEFLIH] -owwerreereermmessimnmiists s s 81
423 BRBRAES ] corerrenerrrree e 84
P e E g AN T T OO T S OO 85
43.1 HEA Engineering Data R F TR et 85
432 FRBFEE coovee e s 85
433 UNHIAARRE oo \ .......................................................................................... 86
434 FRIIAEREBE coreeere e 87
Mechanical Bl AL FH R «ocrrrerererrren 88



£

\!

ANSYS Workbench 17.0 HR TS MNIIRIFE B

4.5

4.6
4.7

4.8

5.1
52

53

5.4

441 JUAI AR I converereerersmnii e s s ettt n s e s e sas s e n e nans 88
442 FEMHG FER e s 89
443 ABERZR rereeererrereriin e e e e s et 91
444  APHTARLE crveerererrrereset s e e e s s er e et s e nenes 92
BB v ssvn s isat e O AP e Brept i mmss st sadasnsnasns rorssrnsis Fpmdirn ANl b anss rsss obasotensgonsansss 93
4.5.1 ﬁ%jﬂ]ﬁfﬁ .................................................................................................................................... 94
4.5.2  JHETIIZ TR covreeennenensessnnnnnteninasiicntiintiiisins et b bbbt skt a e 96
ﬁﬁl}ﬂ%ﬁ .................................................................................................................................................. 96
D i P O 98
4771 GG R T e s 98
4.7.2 ’E%E% .................................................................................................................................... 99
4773 RETTRIRIR cooeeeeereinnistient st st e e e e s s 99
4.7.4 FEMRGE G oo N A SRR A S LM S SRS 100
4.7.5 EEX%%E% ...................................................................................................................... 101
j;ﬁd\g_ub ................................................................................................................................................. 102
%n&%?&%*{gﬁ*ﬁ ...................................................................................... 103
PR MR IR .o e reiomnivsamistposssgmrasammgoassip i asmsesiasis monssenii R AU Kosss despb afspsonsns 103
é&ﬁ%i&%mmﬁ*ﬁ/ﬁﬁ ..................................................................................................................... 104
521 JMEHE@L“ .................................................................................................................................. 104
5.2.2 B oo 105
5.2.3 T8 A -oovererernrsmrine s s 105
0 | 5 3 PP 105
525 ﬁ@bnﬁﬁfﬂﬂﬁ,%{% 105
526 ﬁﬂ;ﬁ%}?w .......................................................................................................................... 106
527 %%E&t}g .............................................................................................................................. 106
R B HHLH B B AR GE R AP M woeeevererremeemrmmeenmnsiinsicnnisinnns e TR AR o BN H B snmeswinans 106
5.3.1  [IERBAHIR coereeeemmen s s ks e e e a s s st R e s e s b e R b sh e s 106
5.3.2 J33l Workbench #@jﬁ»*ﬁm H ceeneremmeneenn 106
533 E'F)\[Hqﬂg .............................................................................................................................. 107
5.3.4  RHIA L s+veemeeee s s 108
535 ﬁ’@j}u*ﬁ@*ﬁ*,l,}a& .................................................................................................................. 111
5.3.6  RIAFPRAE -oereerreeenen b e st s 113
S0P MR S R i scnssrttossiocias ssus st ioniygeee ok ibies il i sendossbembi sovamesson 114
53.8 LERISAMEE GEEERMBIT) oot 116
539 ;ﬁﬁg#ﬂ%j{ﬂ%% .............................................................................................................. 117
5.3.10 %[ﬁﬁ*}“@:ﬁ%*ﬁ%% ........................................... 119
5311 ARTFEEIBH cormeerememc s s s et st e 122
j;ﬁ,_]\% ............................................. \ ................................................................................................... 122



F6E
6.1
6.2

6.3

6.4

6.5
BTE
7.1
72

7.3

*ﬁ?&ﬁ*ﬁ .................................................................................................... 123
FEEASAIHTRILIR «oveeeseemmmmmmmsi i 123
Workbench BT AR BT IR ++ereereereresmeer st 124

6.2.1  JUAATAA R T J coevreenneneersnnemntit ittt b 125

6.2.2 BRI DK IR -+ eveemeene e e 125

623 Arprkm R 3 A A et SN e M G e et e st 126

6.2.4 BRI TR TR coeerrereee e 126

6.2.5  SRIBFETR coeorem e 127
%mmg*ﬁ‘j&ﬁﬁ ................................................................................................................................. 127

6.3.1 [ FBFHIR oveeereere et e 127

63.2 JEZh Workbench FFEENTAPHTIT E +oeveveerermrermessemssssssssimsmsssiss s s e 128

L T L= 3N L 7 P 129

6.3.4  URTIIAA IR oo veeeremnmnmne e 129

6.3.5 ABEUELIEURA LB eoere e 131

6.3.6 B AT PR eneveeneene et e 132

6.3.7  JHEHIIE] GE LY TR vvereemsernsesnesesn e b s 133

6.3.8 ZEHJGHETE BB RMEITI) oo 134

630 BRI T ARG Bl sismsmmmsssssrssosssssnssssessinfod s isdeassssssntsissmsr s s Ehsans s oo pung st sos s 135

6.3.10  ARAF G IR HY coreererereren e 136
R BATLIH: B TR LA A AT vesnesesssorsassssassenssssssesasssssssnssssssnssassnsessssustessssosausssaserssn ossassmsssnssonssias 136

6.4.1  FTFFGEHIFR AR AP -ooveeeremeees e m st s 136

6.42 BTN AJRELAS SPATIF ] -oovemeeremmemimemieisis s 27

6.4.3  BE B T DT coeeemeere e 138

6.44 RARFFEIRIRIBLEJL correrrerermn 139

6.4.5 ARAF G AR HH rovereeeer e s 141
2&%’]‘% ................................................................................................................................................. 141

1%:;1@,;_:‘2%1:}? ................................................................................................ 142
I%u[ﬁ]&ﬁ*ﬁﬁzﬁ ..................................................................................................................................... 142
T N TR e 143

T2 1 THETI T VR AR -veveereerenenenerme e 144

T 2.2 SRABE TG cvererenemreen e 145

723 B T B e 145
ﬁﬁ%iﬁh H{Jigmqm%*ﬁ- ......................................................................................................................... 146

730 JALEBIFHEIAR o eveemereeeremm e 146

7.3.2  Workbench FEREHERAE «-vrevererererm e 146

733 A5 LA AAR LI coveeeee e 147

7.3.4 PNAESEELE veerermmeemeinennns e e 148

MRS TR L5 MY ovesrvsswonsssovnassstontense vvsinssassessamessssesaesessvesossocss s el ussasssetvg cons s sosvadis 150

7.3.6 B SR TI -oeevererremmeese e 152

Vil



ANSYS Workbench 17.0 RS MANITRIHEE

T3 SRIBIE B FoRHYBELE BLeccocrvismsviirsssimanansisvorsinonsiesssisisss siiss o3 sssusss i asmsiasssni sassiei o odisspessinssvmeivans 152

FRE - BB BT v ovvorvtvssssvstn et sy s S s AT S A PSSRSO RASS 155

B = ] P 155
% 8 JE'-': ﬂfﬂﬁf“éﬁ*ﬁ ............................. S RAS PR RN S A S A S RS S S R N RRE S R R RS AR 156
8.1 BRI ARIEIAR +vverneenermmee e 156
82 ﬂ@}‘_‘?b‘%ﬁﬂf/ﬁnﬁ' ..................................................................................................................................... 156
8.3  HUFEATEE T M O 43 BT eeevereneensnes s 158
e I T 151 D TP 158

8.3.2 Eﬁ] Workbench lﬁ)\ DM ﬁ.ﬁ ............................................................................................. 158

8.3.3 AT v 159

83.4 pj‘(j‘]mq;pr .................................................................................................................................. 165

8.3.5 TR IAS AL soeveeeen e 166

83.6 ﬁjﬁ}lﬁ]% .................................................................................................................................. 167

83.7 ﬁﬁbﬂ@]ﬁ?"]% .......................................................................................................................... 169

8.3.8 FRHUKEA BB B e 169

8.3.9 AL R A T Gl L oo 170
8.3.10 I I AEEATT FE «veeveerrermemmmmmititintne et e s s s 172

8.3.11  HEEUI N FE AP HTAE B -veermemeerrmreeeeee e 172
8.3.12 E%ﬁ*ﬁ-%% ........................................................................................................................ 173
8.3.13  RAF IR HY v s 174

8.4 2‘;%,]\% ................................................................................................................................................. 175
%’ 9 ﬁ Fﬁ*ﬂﬁﬁﬁjﬁ*ﬁ ............................................................................................. 176
Qi IR R A BB ot aaasttoese e s it e A S8 A S g BB Do TS 176
00 BRI B Bcie-romsommsinsisssssavasinassnsqmamstssussusasguassasasasasssasessony yassssompatacdiibitiogss o s osssquoppasrassssuiion 177
0.8 B LA T B LRI S B~ sorme =it v s S s S Wi sa e onem st i s s e SR 178
.31 ] RIUIAR cereermeesere e 178

9.3.2 35 Workbench JEEELAPHTII [ «weeeerveremrersmsemsenmnie e 179

933 1@3&&@ ................................................ 179

034 AR BRI e 183

935 tjjﬁm% .................................................................................................................................. 183

0.3.6 TSI [E] 5B ZY T ceerveremsssnennensntn st s 185

9.3.7 %ﬂx*ﬁ;{&%}&&ﬁ .................................................................................................................. 186

0738 BB R AR B i ensissssmmusminssssits s ssnidiomsrsvssios st sombibdosdiioboissbsolonastomsmsenss 187

0.3.9  ISTNINZRREAT FE oveeneneeseere e e 188
93.10 ﬁ%m%m%@%ﬁﬁ%% .................................................................................................... 189
93.11 Eﬁlﬁﬁﬂﬁﬁiﬂﬂﬁﬁ*ﬁ%% .................................................................................................... 190
0.3.12 ARAF IR H roreerveremmremes e s 192

CIE 7 " N SSUUY SR A ——— Y tmrey it s e s e A By e £ s Sy s e 192

Vil



®10E

10.1
10.2

10.3

10.4

FN1E

11.2
11.3

11.4

ﬂﬁ?.sij] j] i.?_ﬁ.}*ﬁ- ....................................................................................... 193
WEAS T ST EE DI TR v vevererre st 193
B A I A BT L e rsneessonssssstaessvsnssncres tussrsss somons mscivsbas s b e ST Rotse gy A bt nbsinns KSR 193
1021 JLAATAELTR ot 194
10.2.2 IR JH] A ereereeremee e e 195
TO.2.3  JBBIE] rreeeererreesrrem e 195
10,2 B e 195
TO.2.5  PHJB sreererrrneemsemsmeets 196
10.2.6  FRARTFIZA T woreerrrrrasssmnsmrensress st s s et 196
1027  JEAEFR A B 45 HL oo 196
DS ST 0 By 20 196
103,17 JRJ IR wemereemeere e 196
10.3.2  Workbench FERHHEEAE - 197
10.3.3 ARSI coerererree e 197
10.3.4  BUERABER ZR -oeereeerermesmn i 198
1O.3.5  BI AT IR A covereerree e 199
10.3.6 TR AR 5 A B -oveeneeeremseseeei 200
10.3.7 VLB SRMBEIE I +oveereeemnesmmee et s 201
10.3.8  SRABTFF D A SR AR HL -oveerereers 204
10.3.9 AT EGIE H coveerrreeeemmee i s 207
R B /N e 207

iﬁﬁ]j}#‘ﬁ'*ﬁ ....................................................................................... 208
ST EH T A BRI -+ eveveeemee e 208
1111 S 5 B S B [ [ ] weveereeememmmenen s 208
11.1.2  ANSYS R FRBN S 2L e 209
RN AL o T § o e R —— 209
R S AR B B RN JT B DA vereersssssssesssssusssssosuossestassssonsssssassssansssssusstinsssassssessssisnssosasssssnsonss 210
L1301 AJ BRI ceeeeeemremee et 210
1132 J2%) Workbench FFZENTAFHTII ] «oererereremmmssssseinii 210
11.3.3 7 J LA R oeeeemee e 211
11.3.4  URIIIABHERAHE -ereeeee st 214
11.3.5  ERHIAE T RA R B A «oveeereemmese s e 216
11.3.6 jﬂj/ﬁﬁ”ﬁ ................................................................................................................................ 218
11.3.7 T IIER AT G TR - ererereeseem e e 220
11.3.8  FREUE FNHN J7ZEAHTLE B oo vvvereeeseremessmesss s s 221
11.3.9  SRABFFE IR RABLEE L covvveerere s 222
113,10  fRAF IR HH cveeeemeerereemeseee 225
I s sessins o34 5454 k3 e s e 226



ANSYS Workbench 17.0 BRTHHMNIIZEIEE

%12% ?j'!ﬁ.*ﬁ ...................................................................................................... 227
12.1 4?%‘*%525 .......... e S e s sS4 297
AR AR DR cccoconsnsasmsisiyssassastaomss oo sosnsisas aasesonsiassassssnscongs o i PN E AT -+ e 227
12.1.2 AT ST oot 228
MR = BRI B <rvwsrsssssmmssmapintsss s usstmmssanssossamesssscepasssasasiskomssmsas issses ot nssagasss ssoveoss 229
12.1.4  JU 25 BRATIAE ZE Al -+veveevereesmersesemme et e 229

LT 7 T i T e 229
12.2.1 LR ZR e s 230
12.2.2  SEABRIFEL oo eovrmeeremmre e e s 230
12.2.3 B e 231
1224 ﬁ@ﬂﬂiﬁﬁ ................................................................................................................................ 232
12.2.5 D GGt oo 232
12.2.6  FAURE JJAP AT roeeererseeeeeee e s 232
12.2.7 G5 T AB T coevee et 233

12.3 BB PR AR T oo 234
12.3.1  JAJTFHIR cveeenmeneemmmeneen e e 234
12.3.2  J3Z) Workbench FFEE LA HTIH H ooeveereremrmimesnemminiiiiiiiiiisiis s s 234

12.3.3 B A LT cemeeeeeeee e s 235
12.3.4  ZRHIAA IR <+oveveereemesmereee s e 236
1235 FBRHIBLIUBARL B M o 238
12.3.6  RI A PR oveneeeene e 238
12.3.7  HEHHNZRART G LA TR -eeereerereeeee s 239
12.3.8 L5 RJGATE GEEE SRIRITI) coevreerrremremm e e 241
12319 RIS T RIBLL IR -or-rereosiorreomessonsmsasesiionissiadsbiadis S imiiusss s dbonsstosbistossasmssisnsssssssussssssisivns 242
12.3.10  FAURTAE P AT -oeeeerernererssmne e e e 242

12.3. 11 AR SC A oerereenvesmens et e 244
12.3.12 BB EAT SR -+ vveereserenemm i 245
12313 ARAFFFIR HY cooereeemrmeeresmm e s 246

124 R B 7N erereerne e s 246
%’13‘5 ﬁﬁﬁﬁﬂﬂﬁm ....................................................................................... 247
13.1 S TR IAR -+ ceeeeee e 247
13.1.1 T RRARE R HH coveeeenermermsnmsnm e e 247
13.1.2 2R I B B e 248
13.1.3 2B S HH AN BT (A A e 249

132 2R S B 2 T I oveeeee e 249
1321 Rﬁ]{dg*ﬂﬁ‘ﬂ,ﬁ& ................................................................................................................ 249
13.2.2 BRI DK I - veeeeeeemne e 250
13.2.3 ﬁﬁ%g{];ﬁ\ ................................................................................................ 250
13.2.4 S LB oo 250



13.2.5 R SR AL «+oeveeremerms e 251
13.2.6 G R G A cveeeerereee st s 252

VL0 L A e A B R Bl S Ao smmssisnimmnssessismpisoseosbvopasnssommisranyssssce s isnne b essavesssns o sasssssihssorsesssring 252
13.3.1  [RIFGHIR -eremerermme e s 252
13.3.2  Workbench FERHERAE <o eeerereme s 253

I R T S I S IS SRS L BT DI TL R (B TR 254
13.3.4  PRAG B T rorerrerremmrernerie s s s 255
13.3.5 TEHNBRFRT G LT coveereerer sttt s s 256
13.3.6 BB SRMEITCIIT -+oevererremrnmnentneeetet e e b 257
13.3.7  SKRARTFF I ARSRABLE JL o eeeeeeremee s 258
13.3.8 fRAFEIBH e SRR L LRI S T i TN R A T GOSNy 260

E38 R EANG orrsrersssossisssmsssvscsasassisssssssssemsprasmsssmsgssenssssssrsensiseasssassynsgssesbyp ssessiigssissed o e e 260
ﬁ14§ éﬁ*ﬁjE&'Eﬁ*ﬁ ....................................................................................... 261
SO B B LRI o cocmbiobriniape coses s venis A 145 AR SRRSO R TR SRR D s g eeraiina o 261
(AT v et e e R AT TR .o ombadimovasses s moiosson dod ok ndi unasnasphorsnembd Rt oAb DS LA 7 s meab o ek sn o dabesnas 263
14.2.1  BGHPE AL wveveeree e 264
14.2.2  FBHEAAIL cooereevimmriit i e s s 266

14.3 BRI G5 R AELR M A0 AT v vereere e 270
14.3.1 AL IR oo 371
14.3.2 J23) Workbench FHEEEILAPHTITLE vroeeeerermermmrnsiimimiiins it 271

14.3.3  FIFE J LRI coovereerermesee e 272

14.3.4  ERIIBEEUAA LB P cweevreerereeee e 277
14.3.5  RIAPPH AR o veeenertesne e e s 280
14.3.6 RABERAT BRI E - overrerersenmm 282
14.3.7 G INZRAHT G LT wovreremees e 283

14.3.8 S5 JGACEE (BEBESRMEIT) oo 284
LG e B T S R I U VR U A 286
14.3.10  AFFF G IR H woeeeerrrreems i e 290

14.4 /4:%4\% ............................................................................................................................................... 291
F A5 T FERRBIRR AT - veee e 292
15.1  FEAR] RBLAT T REEIAR +oovereerseseme e e 292
15.1.1 S5 R BUS B AR AR B ] Y2 eveeerermeee e 202
15.1.2 ﬁ%%ﬁj@ﬁ% .................................................................................................................... 293
15.1.3 22 Ja iy s 203

15.2  Ff ] BRI AP HTIERR woovererersemmersensessnsmet sttt st st s b e s s 294
15 M B BHIREESIEIRE (o vesion bisnal et adionstidvssiiirinsisvsssdiuivssses sosdvesibassanss dovns robasssoatioelysbbisiussivionss 204
1522 4B o, \ ............................................................................................ 295
15.2.3  KFHRIAETS AT R oveneeeremnesnss ettt s 295
15.2.4 AR BREEML - ereereeeeee e 206

Xl



i

16 =

Xl

ANSYS Workbench 17.0 B RT3 AN RIFEIE

15.3

15.4

16.1

16.2

16.3

16.4

15.2.5 KT EMIGE R v e 297
’fﬁiﬁ(l"]&'l‘ﬁﬁ‘ﬁ%ﬁﬁ*ﬁ ....................................................................................................................... 297
15.3.1  JAIBHEIR oot e e s e e s e 297
15.3.2  JA5) Workbench FFEE ST AFHTII | -eoerereremereremeemmeeiee e 297
15.3.3 BB TLARAER +-creeemesinsstvsivnrsoninsusnsssssinsssnsnonsansonasusssassesinsassssnoganssohansnssssmssasasssassian sosssisassnsaasonsas 208
154 R R tinior mabreo e sssisasssntonsssnssionsnonsstih 0T AL b B ores oS ensedh s 306
15.3.5 B B IO T v veneenee et 308
15.3.6 Kl 2 PR <veneeee e e s 309
15.3.7 TR AT S5 200 B oveereneereneene 311
15.3.8 LEHRJGAEHE CEEBIRMEIT) oo e 313
15.3.10  ARAFEG IR H vereermrmrieresii s e 316
2&%4“;’5 ............................................................................................................................................... 316

Workbench HEHaG i ----ccoeeeeerssnmemmmmmmisniumiinnuiimii st M7
Design Exploration FEETZR +eeee e 317
16.1.1  SHLGE M vervosscsrriseestassussassenssissasivasisssosassssasnsssnsnanspsssssssasssistonsossasnssssonsssssnsarssssssassanasasassssasus oo 317
16.1.2 AT AN T 15 weeerermrer e 317
16.1.3  Design Exploration JEIi- s eessessesseuieminisimeiiiiiinii s 318
16.1.4 Design Exploration B e 318
16.1.5 Design Exploration BEAE T oo evvreereeresmeess s 319
Design Explotation AL BELFERRH «--srmrssseorcorsasassshiserscssasnastionsoessasasessssosssssstessssssissmnssssssssssssecssssnss 320
16.2.1 BB AR B -eeveeeeereeem e s 320
| G2 S e P s o cegimmes fativmns srzrissvmtfon imnma s e ssnomssissnvs s sosamasminsssssnsasszagsssasnss sossnsessonessasnssisosss 391
16.2.3 T N TH] sveveereeneesnesnensstmeie e s 323
16.2.4  SZIG AR L] reeeerererrermreenemi s 324
16.2.5  FSTHARED AP T -eeremeremenmntiniii s s e s e 326
@%’F}iﬁ’ﬂﬁt{t&ﬁ ............................................................................................................................... 327
16.3.1  JR]FBREIR ceveeeemeee s s s 328
16.3.2  J5 5 Workbench FEEE L APATITL [ «-oeeeeeremremeemmrenimsiis st 328
16.3.3 AL AR oo 328
16.3.4  ERINAFILEE coresssossisiisnsnsiunininiiimsiisiisesacnsnisesessanenssasinsassnracs sesensasssssossnssnsasstossasenasessesastnsiins 330
16.3.5 IR NIAR TR R AHE oevvereesee e 331
16.3.6  RIZIF TR ovreeereemee e 332
16.3.7  JBIZ A G ERART ooveereerereeree e s 333
16.3.8 L5 R JGACTFHE CEBERMEIT ) e 335
16.3.9 SRR FIRIRMBLE L -overerrmremmmi i e 336
16.3.10 }mgﬁmtygjg&‘ ..................................................................................................................... 336
16.3.11 T REHITH] sooveeeeesvessessessessuesuisscassssassrsssesnsssiesssossasmessnasssassassessssssantonssonsnsasansssnssasasssessessansaassones 339
16.3.12  MESH VT S gs e T 342
16.3.13  fRAFGIB HY eeerrreererreee e 343
7 1 7 PO 343



g7 =
7.1

17.2
17.3

17.4

F18F
18.1

18.2

18.3

KRB FI B R oo 344
AR B g i v oo e 344
17.1.1 ST E JT R ceeerrrerrmrre st e e e 344
17.1.2 B AFE JT R v b s s s st 344
17.1.3 BB B P E I R cooeeeerermer ettt e s 345
17.1.4 T 20 e 345
TR TN T S R 2 BT U R <+ eveeeemess et s 346
FET Fluent 1) S ARTN JJZEAFHT -oreermreermrmesrmn s s 347
0 T 7 1 o2 e PP 347
17.3.2  JA 3 Workbench FEREEVLAFHTIT [ ceevevereremreremmmeesinsi s 347
1733 SN SRR coeree e 348
17.3.4  RIAFPHAR <overeenemesenee e e 350
17.3.5 PR RE B G AR TR cooveerereesenee 352
17.3.6 X BYFRFERIFUBEL oo s 354
17.3.7 BB BRAEBRIERIII B o ovvrverersnssesimisintieniniisii s st st st st sanaens 355
17.3.8 VB RARTTIHERNEEH ZREL -wveeeremeemeree s e 356
17.3.9 VB WS LIRNATTUEAL, --overereeeremmmemetiin st b b s 356
17.3.10  SRAGFITIB HH voeeeeeeemremmmeme e s 359
17311 TFE G B JE AR FE oo e 360
17312 fRAF IR HY oo 366
R Z N e 366

Iﬂiﬁiﬁﬁ*ﬁ .............................................................................................. 367
FE T 37 0 AR v eeee et s 367
18.1.1 FETERTTS T FRL -ovvvevererreerereorsmstsnsnsensinsssronsssnsnsasssssmstsnesssstsssssisnsonasssunsessstssasssssstssasssncssssssnsas 367
18.1.2  HLREIZTUAT FT TR vervreremrerenmrerssem e s e 368
18.1.3 ANSYS Workbench & HLIZE P HT «erererserrersssnsincsmniiinsssnissinsisssmsisiisissisisisisisisssisssionns 369
18.1.4 ANSYS Maxwell B BRI A -wevereeeremrmmers e s 370
E‘Fﬁ;w%ﬁ.g ....................................................................................................................................... 371
182.1 J33h ANSYS Electronics Desktop 2016 F£EE NP HTITE -oveeverevmmeemsesmsminsiiinns 371
18.2.2 BT J LA ABI IR oot s 372
18.2.3  BEBE SRMRIIL - ooeveeremsmmmim 372
18.2.4  SE MBI B «+ovveeemrerisenen 372
18.2.5  JHFLEAE G -nvvererermereremmsem e 374
18.2.6  SRAA T B e 374
18.2.7 [ FR I IS sooeererneeremeres st e 376
18.2.8 MR Maxwell T FE S ftewerereeremremrerninintiiininiiiniiies s s 377
18.2.9 ARAF IR HY ceeereremererememe 377
TTE A R S IR b AR M R g it e R I 378
18.3.1 8% Workbench FEER ST AP HTIILH «ooerevereermrmmesnerssmniiciiniiississin s sasisssssssassanienss 378

X



E19E

XV

ANSYS Workbench 17.0 HRITH AN EIFEE

18.4

19.1
19.2

19.3

18.3.2 T J LA BRI oo s e 378
18.3.3 G VESKRARBE FLSRABIR - vvvververmmmmiimiin 379
18.3.4  FRIIMEL covoeeerme s s 379
18.3.5 ARG R A coeemmeerememnesimen s 380
18.3.6 SKRABTHEL -+oevrerrereemerentc s s e 382
18.3.7 ARAFIGIBHY worererereererrremmmietni ittt s s 383
B N T 383

g %ﬂiﬁﬁ%ﬁ*ﬁ .................................................................................... 384
YRR B BRI - oveeeesrememss e P i e s 384
e 7 < 385
19.2.1 A RHFGIR «vemreemeemmem 385
19.2.2  BRAESE B GARAE ooeererrremmesseee s e e 386
19.2.3 BV HLIE AT ovevreeermremserens e e 386
19.2.4 B JLAAAET covvinnnininnniinnniiiniiesisisiisiie i s siasisss s sis s s st sissssnsstssssnssisssans 388
19.3.5 ~ FEBEIRAEIE ---r- - 3erererasansenssusesassnansiasssasnassssnssifbhodtosiBinbonaiipenghbiorss WILHEE b sinsdpt kst e sacssosnien 390
19.2.6 TR TR B -orvereereeememee e 390
19.2.7 GBIl vvvevsvreenmenesnesmee st b s 391
19.2.8 IR AT 25 e e e 392
19.2.9  BEIURG B it B e 392
19.2.10  JEADHH ceevveererreni s e s 393
19.2.11 G ZEEE L EE o 394
19.2.12 B TEFAE oo 396
19.2.13 BRI AF AT -weevmmrmemenee e e 397
19.2.14  RINID TR A MBI +oveeeee e 398
19.2.15  SRABTF L oo s 399
19.2.16  JE AR corvevere st 399
TRREIEE 5acasisnssismisimsemsonsssssaisssmsssansonssisinerssts RO T ok oy AT DR s smrsbasga i ompasoaressns 400

\



