ES5E WESRERITKREET

E—EYHR T ANSYS SRR TIRE, W AORS SEARBRY AT MRS R 70 A RETE AT PR
JeIR M B IRAT BR TR o A7 BROG W% & 93 JE EA AT FROCEUE AR AU A B R 228,
R ) S SR VS B 45 R IR A o A B A b IR L A0 SRR HEAT I A K1) 4
ARG R MR T RS AR R A R > S A A

51 MAER]SHEE

WA ) 30 S BTG TEIR S AR AN R L OGSRAE . RS A Jlas RIE 3 AR (1 3
IS RURAZE . i, WJURE EYE, GERUFFZARTRI,  E AN SRR (K A
EUFGRAT DRI o RIBE, T AT N AR BB (K ST SR AR R A T
ANF IR EERE AR, SRR 2 (SR A 7 SR, R, SRR A, — 5 20K
6 BRSO BEDR i o

ANSYS $Eft 7 PRk QU AT BROCEEAL R )ik, RIVELRRIR AN S AR R s ) 70 i AR

Q Bk BAEYAL REAMA R RIT, BASE AP RN

JURE AL
QO Mg A, EOTOIE SRR, ARJE R WA 23 TR K S A AR Jal 7 AT R
JURAL

TEVe R MR FROTA RO ik, A ZEMn N A%

Q s R ICEM . FEO BRI S R 2 HT 0 A0 T R T R, B
ANSYS HIGZEH [ IG

Q8 SRR ITSEH . HC S HUR R B e T I R . B s AT L AR R
o R NPIEIN G A G BRECE R S TCIE R B IS B UT . i R R
S8, TETE UMM Z 1T, 204 Sy 30 S B0 5 SO T 48 8 I 86, A A 5
TCIAT A& PEORRE 5 BT AT A7 BRI 2 B B B0 51— 3

Q & XMEUEM . NEFMERAARFR )5 s il Mg T Rk,
X BCRE PRV AE JEAT G 2 50 B UM A 2 BT IEAT 2 o

511 BEHEZUIBRARTENNERSR
FLBEE VR TR A JEA S B AT

(1) & IR,
(2) 5 HILIH KL
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(3) & XM EHE .

(4) G A 4 e  [Main Menu] / [Preprocessor] / [Modeling] / [ Create]
/ [Nodes] -

(5) BCEMHTHRITETE.

(6) BIEHIT,

(7) BRI,

5.1.2 MigX| S EBENERTRE

HIEEAE A RO AP RN .
(1) XAy,

(2) & X HICSH AL

(3) & MRLE T

(4) B SRR,

(5) BE AT ITE .

(6) TIPS &I 2 i

(7) JEPEHITCTEARFI b Rl 23 22
(8) 73 MH

(9) A Mo

(10) AR L g 5 il

(1) Boiin.,

DR T 38 9 s 4l A= A B eS8 () L AR R AN g

52 L ETEME

FEAE R MRS MR 2 T, 7 B8 A G o mtE, AR iR, 5
HH PPRRR BN IR R A

&G BTEALSC R TR TER, Ko RS L B oG E M g iR . o, O
RBSRRARL B S E Ao TR E N ANSYS [ e 5 [R5l
HERE LA IERI S . MR BN A Cs, SRR 2 E A
MRS o BOCARRR R ATELE 2 S, RN B 208 R ARBR R 2 LA KT 10
MIAAKR AR T s W AE SCRICARR &R, RGEERIN N R AR bR &R

A T SRR R it 5 % T P 1) T R £, TUBLSEE PP (K A AN T RE 2 2 55
(K1, SO E0E CHRITICH AL mre R R . R e BB ERE . AT AR T AR A%
AR, AR R 20 IR, B S B I SRR . o T
ZEHIG, WEE SGEOT, AR ETe A SRR A AR SRAT 12 A PR IS A A i AR S5 e
BN ST oy e — T
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521 By

£ ANSYS HLIGFEHATIL 200 2R CRM, (EHATATEROC/ T, HIP AR
5IH) ANSYS HIn e (RS B e i n R, iR E M RICRIR, RS R
HIR A ITTR G S, 73 ldR I ANSYS BT A A TR AL . A BROTREA P B4
TERAT R ITHIR A IS TR MG S, B AEREAT s SN 2 B 3h 51 TZ S u R G
5 BTR ) 1 R TT R R IR AN B TSR A

S SCH GR35 R

m%: ET,

GUI: #ii[ Main Menu )/ Preprocessor J/[ Element Type (i 7035% ) /I Add/Edit/Delete ]
CHE /4w /mERD 5 s W 5-1 Fros i B oeR A0 EHE, AZOMEAE A an R LR A .

I\ Element Types ® |

Defined Element Tvpes:

WONE DEFINED

Add. .. | Iptions. . | Delete |

Close Help

5-1  HICTUNFUGHE

1) _sad . |- S0 A B G RA F A

W 5-1 iR, ek ada . WL, SRR 52 BRI ANSYS HUCHEXIEHE. ¥
I xR AE 2 1) [ Library of Element Types1 (FLIGHE) #1315 7080, 41 “ Structural
Mass” H1[) “Solid” , A F1ZFAME T 37 Z1) 5 7= 20 471 2 v i 326 248 1) 0T 197 1 4 358 B e 2R 70 44
FRANE s Lok h 3L rh B REAS BT R B AR B ) oA I S SCARRE T, el 52 U
HEFT /& 1) “Brick 8 node 185” ; FX#t [Element type reference number] i 3 AHE
AT SR ICRB S S, %S T LR R T RTINS, AR I IR T
Tk U )R, M o (B aeey IR, s OPREIZ R ICII G 1 n )
JCRBIR T FRITIES R T IR B T B AR BT A AT AN [R) 22 R R AT I 88, ARG IR
P SR D REEATERE, Wil 5-2 Pk B n 2 S50 b AR B TR A

PR ITTIE G, 7RO A TAE o 2 R P e U e K w5 m1 3,
Kl 5-3 e
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I\ Library of Element Types |_

Library of Element Types Structural Mass + ||Quad 4 node 182

Link L] 8 node 183

[
fom] »

Beam Brick 8 node 185
Pipe 20node 186
concret 65 >

1|Brick 8 node 185

Element type reference number
oK Apply Cancel Help

Kl 5-2 ANSYS HIT/EN i HE

I\ Element Types | = |

Defined Element Tvpes:

Tvpe 1 PLANEL1ES
Tvpe Z SHELLZ31
Type 3 30LIDL 26
-y 4

Add. .. ‘ Iptions...| Delete‘

Close Help
Kl 5-3 s R u R J5 i B0 PR 1 AR

2) ptions.|: PEINFLH

ptions. . | (Options) %41 H K1 & IR, ZIHIAE A € PR 2 1 & ok
YRR, BEEOEIR. g MM R )E, 3 A v e i T E, Wil
5-3 FiR, ZUiReF B TR IT TARAT A CAnBRIDeFR PN AR . S g B
707N S INIE T M) - AHER. SRITERE. 4R RS R T
JE A o

] 5-3 TR 5ol “4” IR ITHI R P IR, # a0l 5-4 BroR oA FROCIE IOM TEAE .
Kb AE AR i s BT R T 4 5 81 % “ Options for PIPE28S, Element Type Ref. No.4” , Fijt%
5ok “4” , KRN “PIPE288” .

REL: AP TR R EEP v [edn (LA S-4FHF5AE) , HizEafeh+
#) KEYOPT(1). KEYOPT(2). KEYOPT(3)%#LeA, » At rAam ey K1, K2. K3,
A ERHATRE, REetEH ok |armikE. £+, KI. K2. K3 F#¥%5

3) Delete |: BRI .
Delete [$4¢EH SR MH B P ) B R Y, i L AE B AT PR TG R Y 2 i OV R
(1), SEIREER. WREMERER R CRA, NP 5-3 ooy R rEm, 5
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il _Detete [Fi 4] B AT I BRIZ S AL # .

{\ PIPE238 element type options L J

Options for PIPE288, Element Type Ref. No. 4

Temperature input gradient K1 IThrough wall -
Element behavior K3 ILinear Form. vl
Hoop strain treatment K4 IThiﬂ shell -

Internal / external pressures K6 IEnd cap loads j
Section force/strain output K7 I,qt intgr points j
Shear stress output K8 W
Stress [ Strain (sect points) K2 INQNE j
Extrapolated (elmt/sect nds) K11 INDNE j
Hydronamic output K12 INONE ,l
Results file format K15 I,e“,-g (corner nds) j

OK Cancel | Help |

5-4  HLICIELUN I HE

4) clese | SEPHEHL.

WP 5-3 o, Close |6 PTG 58 S TCRMIIIATHE . B o % s 5e 1k
R TCRA )5 X I B B S5 1

5) melp |- FBhFAH.

WP 5-3 Fio, | Eels [ AR AR B XA eI T HE (AR 5S35 ) o

522 HITEEH

& R TUSE A T
w%: Re
GUI: ;[ Main Menu J/[ Preprocessor J/[ Real Constants ] ( 527 %) /[ Add/Edit/Delete ]

CHE /gt /BR D 5 SR A 5-5 s (R S e S BOMUAE, 20 EHEA I T JLRF R AT o

N\ Real Constants S |

Defined Real Constant Sets

——

sdd.. |EELT] pelete |

Close | Help |

Kl 5-5 5 SCHLIGEE HO6 TR HE
1) add.. |o B0ET 0 B0 0 S B
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PN 5-5 R _sae . AL, GEREROCIRMYE, ARG EUE CRIUSEH BN IT, &
5 AN SCH TS B AN SRR S8 SCIT ST UK s, W] 5-6 Pz, iR 2558
SRR TCSEE R, WS B B 5-7 B i) s HOE SO AE .

I\ Note X

@ The S0LID1ZE element type does not require real constants.

Close

& 5-6 ANt e LIS H BN R

A Real Constant Set Number 1, for LINK180 l e
Element Type Reference No. 4
Real Constant Set No.
Cross-sectional area AREA
Added Mass (Mass/Length) ADDMAS
Tension and compression TENSKEY Both -
OK | Apply | Cancel | Help |

5-7 LINKI80 5% #5E SO iR HE

TESEHEOE SOMIRHES Y, 1505 N1 & S0 £ 5 %5 ( [Real Constant Set No.J )
R NS BT, B ko B aeely RS PAAT SR How SUERAE

2) mdiv.. |s G0 K .

R O SURCI R A, R 5-5 A O UM SR S S, S B A
P BT, B NP 5-7 FIoR RHEHE, A5 MO P i 84 52 i OB, sl ok [k
_reely AL, AT R ERAT

3) petee | MHERTEH.

NP 5-5 iz, Delete [FHL P R BR A% P (1) R OG SR B, P B 5-5 op U LB
SCHEGRS BT <17 ), B B AT I R R

4) clese |- SCHIEAL

WP 5-5 Fiw,  Clese DG PATFELIT R 56 P a2 S TGS H BOGATHE . PR hi iz d il 2R og
JONT B TS H B e S G R 5

5) melp |: FEBhHRAL

WP 5-5 Fis,  Eelo (B P SR B 152 i SCBA 0 SR B0 ITHE (A 3 1B

523 #MRIEH

ANSYS Fe 7 BEAR T (e SR kL R PR, nitadpl @ e 25 (Structural)
PNERESH (Thermal) | WiAKTEGESEL (CFD) MLl IEfE 240 (Electromagnetics) %% .
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1. EXMNEEBAZE

fi14: MP, TB.

MP H T e MEM R B e, TB T r B A R @

GUI: i [Main Menu] / [ Preprocessor] / [ Material Props] (#4¥H&EM:) / [ Material
Models] (FPEMERY) , S Wi 5-8 Frsi [ Define Material Model Behavior] & SR £}
B JE VX URHE, Ao A AR R Ca e UM RME R S 5, RGBA I RS AL 2 5
417 AMGER SR a A B EE UM RS £, B R e R AR AT
& Lo

J\ Define Material Model Behavior = 8 R

Material Edit Favorite Help

Naterial Models Defined Naterial Models Available
Wt erial Hodel Humber 1S 5
@ Material Nodel Number 2 Structural

Thermal

CFD

Electromagnetics
Acoustics

Fluids
Piezoelectrics
Piezoresistivity
Thermoelectricity
Diffusion

(=] =
M ] M |

Kl 5-8 8 SCRPRHBIRL & o i HE

2. IBANFRARHEE

Fdin &l 5-8 Fros iR iEHES [Material ] / [New Model... ] 328, SIAFT A E 0
Wk 5-9 Pros. QIS5 “27 MFRARAL, Wil 5-8

%%E@Eﬂn\uﬁu%o M\ Define Material ID 22
3. SHMEAEERESE Define Material ID[3
Help |

it ] 5-8 R 00 IEHE R (1) [Edit]/ [ Copy... ] SEH, o | Coed |
411 [ Copy Material Model] (K IFHRHED MRHE, o o0
(S BUBP R B LR M S B A, B 510 s, g o e RIS
[ From Material number] #2538 B85 ST (OFHEEUR S 5, ALY SN2, 7
[ to Material number )35 & N S I KM B 205, s ok |85 meel [JH AT & AR
] 5-10 B 5o “17 HRPRMBIE LR PR 14«27 53 ok RL.

I\ Copy Material Model |

Copy Material Model

from Material number 1 -
to Material number
OK | Apply ‘ Cancel | Help |

Kl 5-10  SEHIARREA K L8 P AE
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4. MIBRHRHEER

X F AT BRI, 7T DU I BR BRI I UM . JUL R b o5
PR 5-8 J QU oS BRI i, AR S M WS e ) [Edit] / [Delete] 4
&, TTHMAT MR EIE

5. 1RHEXMHHEE

SEIE XA R I, iR FE I 5-8 B (G HE ()52 88 [ Material ] / [Exit] w4,
1B UM BB

6. ANSYSHIHHEEIENAR

Kl 5-8 A1 R Bosizb k) a7 2 ARV B8, ik S AR HE IR 2 LU TR 4t 2
7Ny LU AR ARSI B RN AR L2 P s P ARS8 v 1Ry 39 5 22 R R Stk ARk DA 497 ]
PR R

DSy p Y Rt

8 Structural: A4 73 Hr o (KA RS2

#BLinear: FEHRZANEATH

BElastic: #EVERES L

& Isotropic: £ [n] [Al PR3 PEYERES 4L

& Orthtropic: 1EAZ % [0 Sk PERES 4K

€ Anisotropic: £ [n] e H M 1 B S 40

2) ARLetE AR S 2 2 MRS AR

$8Nonlinear: FEHEHAEZNEAT N

#Elastic: JAFZMh st AL,

#Hyperelastic: MBI (FL&Z MR

& Curve Fitting: 18 AR} SEIGE PR U5 SR B RIS

& Mooney-Rivilin: Mooney-Rivilin #5% ({055 2 | 3. 5 5 9 ZHHA) .

¢ Ogden: Ogden #7 (L 1~5 ISEHI S HBA)

@ Neo-Hookean: Neo-Hookean #i7 ,

& Polynomial Form: Polynomial Form %8¢ (07 1~5 TSR 5@ AL .

¢ Arruda-Boyce: Arruda-Boyce: FH7Y,

@ Gent: Gent Fi#Y,

¢ Yeoh: Yeoh F&7!,

¢ Blatz-Ko (Foam): Blatz-Ko (J{ik) &%,

¢ Ogden(Foam) Ogden:  (JyK) FHAY,

¢ Mooney-Rivlin (TB,MOON): Mooney-Rivlin(TB,MOON) #7#!,

¢ Multilinear Elastic: £ ZZPE#f I RIAL

P I RT 222 ANSY'S ()35 B SCHBEAT AH G B} I 1 1) 5 S

[ 5-11 & XAREHENE

E SN AT A RS R S B S 4
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FER: B LA R R S e — A SIS A I S T E A R, 7E 30°C . 800°C .
1100°C 4411 R Bk A5 5 43 Wi 24 2E11Pa. 1.96E11Pa Fil 1.92E11Pa, JIfAELR 0.3, 0.31. 0.32.
& e

(1) %[ Main Menu J/[ Preprocessor /[ Material Props J(#4 %} )&% ) /[ Material Models]
(MR 54, #Han& 5-8 i~ [ Define Material Model Behavior] %fiGAE,

(2) W& 5-8 HZEA F1) R FR A R R g 5 kg <17 13 50 [ Material Model Number 1],

(3) BHRE 5-8 thAaMAIER D [Structural] / [Linear) (Z14:) / [Elastic] (3 /
[Isotropic] (&I [APE) 4, S WP 5-11 Fros i) @ SCRREE P X TR AE .

N\ Linear [sotropic Properties for Material Number 1 Z§_|

Linear Isotropic Naterial Properties for Material Mumber 1

T1

Temperatures

EX R

PRITY I

Add Temperature|Delete Temperature| Graph

u].4 | Cancel | Help |

5-11 5 UM EHRPEXS 1EHE

(4) MK 5-11 A1 add Temperature (J2EHL, 38 INUERE 0 BRI, 55 AH N A B0 s TH N
[ Temperature] (35/%). [EX]) (3fPhfie). [PRXY) GAMEL) M ARLN, WK 5-12
FiRo

J\ Linear Isotropic Properties for Material Number 1

Linear Isotropic Material Properties for Naterial Number 1

T1 T Ta
Temperatures |30 200 1100
FX ZE+11 1. 96E+11 1. 9ZE+11
PRXY 0.3 0.31 =

Add Ternperature|Delete Temperature| Graph
Q. | Canicel | Help |

K 5-12 MR P B A IR HE

(5) b 5-12 HfF oravh [J040L, 2 5o EX I PRXY WET, £ BX, 7ZE X% O H
Ik BEX SUER e R, [HF, ¥ PRXY, 781 % O HIAK L PRXY 596
JERIR R ML, il 5-13 Fis.
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MATERIALS

(x10%+8)
2000

1384

197¢

1968

EX

1380

1944

1938

1928

1920

EX PREVIEW

ANSYS

R14.5]

AUG 31 2013
18:20:54

K 5-13

SRR EX L5l IR R AR £k

(6) Hulild 5-12 g ox HEAH, AT AP RHE TEERAE,
IAEE SO BB J MR AE R 2 3, sl 5-14 B

SEXGEE, MORHETE R

A\ Define Material Model Behavior == &
Material Edit Favorite Help
Naterial Nodels Defined Naterial Nodels Available
Haterial Nodel MNumber 1 J Favorites -
@ Linear Isotropic B Structural
@B Linear
#B Flastic
5 X5 I % 3 S Bikal
ey ol 12 @ Orthotropic
PRSI R 1 ® Anisotropic
Nonlinear
@ Density
Thermal Expansion
Damping
@ Friction Coefficient
Specialized Materials
J (&8 Thermal j
(] ]

P 514 SR SOPP MBI PR T AE ) 7

b, ESCHRIGR RIS BT E SR ICARRR R, VEARIRAE UL 3 5 3.1.5 T I A A

53 MR 5354

A% ) 42 T s S AR TR Rl 7 WA 1 22 3%, eIk, Y R B TR
N RS R PR AN M P R BN B, R SR g BT AR B AT PR TR
R, B ke BT IR oo i HEf v R e Bk
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53.1 BEIEMIEIZE

BT T T SCR IR, AT ORGSR OGS BONA R TSR
TAHBRTCII T SRR G R 2%, AN TR B0 S o i R PP OGS AN [ R ) BRSSP DASE
XogHotlatE ), il R ANE 1 H 0 R Be 2 SR R A R A 7)o

ANSYS $efit T PR g o il R K 3 B RS SO SRR 7y e s MR AR A
J7 AT IR OGS e 1

(0 4282 A3 X OBt 0B AR MR it 42 b A 440 28 FRATAEA b Bk X,
AR BAER BN, LR ERARA LT mETER . M. TFHRE
AT RS B,

1. BEEARALARESERE M

K B HTT A SRR BE B TC @ 1, A AR S AR 1) S ok A 25 BRI A A R e AR Y
AR AR . a2t AR A5 5 — kR Bk o, AR RO AN, T 22500
AT PRS2, TS AAERUE 56— kR o0 7= AR R A I, e e 31 PRSI B P B 3
PEMBR, AR > B2 SEARRERL I 8 P AR PR 7 SEAR B |-
ANSYS A LRy SEARBE R N OCRE iy 2y T BRSO R0 S o IR Pk, B A
LU
1) h R AN S R 1
m%: KATT.
GUI: [Main Menu] / [ Preprocessor] / [Meshing] (M#%) / [ Mesh Attributes] (%
F&I oy gD / LAl Keypoints] (A3 GBS0, AT B i A0 Tic JB 2k
gk [Main Menu]) / [ Preprocessor] / [ Meshing] / [ Mesh Attributes] / [Pick KPs] (it
ERBERD Ak iR OB R Bl 1k
SCHE YL TYPE CBLUG2EALD) | REAL (SEH 30 . ESYS (HJLAAMRR) .
2) HEX R BENE
m%: LATT,
GUI: [Main Menu] / [ Preprocessor] / [Meshing] (M#%) / [ Mesh Attributes] (¥
WXy @) / LAl Lines] (AT RBERD , WPTH LN Z g M.
gk [Main Menu] / [ Preprocessor] / [ Meshing] / [ Mesh Attributes] / [ Pick Lines] (ff
ERBERD AL I EON R Bl
QO LINK &M, 50 MAT (BMEHEYE) o TYPE (T80 | REAL CGEHHD |
ESYS CHICARFR) .

O BEAM %70, /4 MAT (MEHEM)  TYPE (Bc) | REAL CEHED
ESYS CHIGAARR R D AT S L7 ) S i o

Q PIPE HI&H G, RIGID NIPEH G, COMBINATION E#:H70, /it MAT (#FE
@) .« TYPE CIGKAD | REAL CSEHHD . ESYS (HILAAMRR) .
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3) MR BB E

4 : AATT,

GUI: [Main Menu] / [ Preprocessor] / [Meshing] (M%) / [ Mesh Attributes] (%
Xl JEYE) / LAl Areas]  (FT A RHERD , AT TN 50 Be @ 1%

gk [Main Menu] / [ Preprocessor] / [ Meshing] / [ Mesh Attributes) / [ Pick Areas] (it
MERBERD 5 A (R TN 00 Bl 1k

Q SR CRmpN /N FRETE) 22 MAT (MPEHEMED . TYPE (ff

JERAD) | BSYS (HIGAAMRR) .
Q 5Efnaic MAT (MEHEYE) « TYPE (Fa2R%) | REAL (S %0 . ESYS
(FRITAABR R o

4) HRX BRI BB

4 : VATT,

GUI: [Main Menu] / [ Preprocessor] / [Meshing] (k%) / [ Mesh Attributes] (¥
XI5 JEYE) / LAll Volumes) (A SG8E D , NPT A ML EETE.

o [Main Menu] / [Preprocessor] / [Meshing] / [Mesh Attributes] / [Pick Volumes]
T DG 50D, e T IR AR 5 50 ic & e

PRI TEAMEE MAT CBPRHEYE). TYPE (B eM). ESYS CHIGARRR).

DU 5-2 1 B L2 00 R MR IR A D7 R R

(5 5-2]  hy SEARREAY B 4 1 s vk

TE SN RAEAT N MRS S I R S 4

PR SR BEBIEG AR SRR, w8 SR ICRAFIM RS R, S HoR
TCARR RICTT T o Horh, A 1 AR & IR L sk, S 8O SR N 1.7E11Pa,
JHRAEES 0.3, BTl Solid185; A& 2 MAREN &I A M Ze s A RE, S HUh AR
2.1E11Pa, iAFALLJ 0.33, 70N Solid186.

& e
(1) #%#¢ [Utility Menu]) / [File] / [Resume from...] fiy%, 3 [Resume Database]
MEHE, &P EM SO “5-1.db”7, Wi 5-15 Fios.

Resume Database

Resume Database From Directories: oK
51.db g:hbookbch 5451
Cancel
- = gt - Q
5-1.dbb (£ BOOK,
o Bt o
= 51

List Files of Type: Dirives:
‘Dalabase Files [*.db*) j | = g work j Metwork...
[ lgnore parameters on .db file [ Suppress auto plotting

B 5-15 WESCH “5-17 BdRiE
(2) Hui ok [l FIEEHIINAE T AR ANSYS 1, Wi 5-16 fros.
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K 5-16 A “5-17 szikpim

(3) #%#¢ [Main Menu]) / [ Preprocessor] / [ Element Type) / [ Add/Edit/Delete] 4,
SHEH SRR AUTHE, St aea.. WEeHH, @ CHRTCAY | FISROTIRA 2, e 5-17. & 5-18
Fiw, Hui o [Hedll, Sk TR ARAE [Element Types] Hff_close [Hicl], i
TCRIYE o

( N Library of Element Types |_‘1

Library of Element Types Structural Mass +||Quad 4 node 182 -~
Link [ 8 node 183

Beam Brick 8 node 185

20node 186
concret 65 i

Pipe

|Brick8 node 185 |

Element type reference number
OK | Apply | Cancel Help |

B 5-17 8 SCHRIGCEAY 1 AR C R AL AR R AE

( I\ Library of Element Types |_P

Library of Element Types Structural Mass »||Quad 4 node 182 -~
Link [ 8 node 183
Beam Brick 8 node 185

Pipe

concret 65 =

[ 20node 186 |

Element type reference number
OK | Apply | Cancel Help |

5-18  JE SCHAICIEMY 2 B LR AR T AE

1%+ [Main Menu] / [ Preprocessor] / [ Material Props] / [ Material Models]) 4>, 3
H [ Define Material Model Behavior] 5& SRR Y Jg PEXT IR HE, i a6 il A Hh A ) 51 22
W) [Structural] / [Linear] / [Elastic] / [Isotropic) 4, #Hian& 5-19. & 5-20 i~
(8 SCAERH R 10 T AE 2 I BB R AT 8 o i g SORORMEE Y g 1 6 1 HE T i
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[ Material] / [Exit] x4, 1EHE XA R,

A\ Linear Isotropic Properties for Material Number 1 | = |

Linear Isotropic Material Properties for Material Humber 1

T1
Temperatures IO
EX
PRXT IO. 3

Add Temperaturel Delete Ternperaturel Graphl
ak | Cancel | Help |

K 5-19 tEHEME 1 5

A\ Linear Isotropic Properties for Material Number 2 L J

Linear Isotropic Material Properties for Material Number 2

T1
Temperatures
FX 2. 1et+ll

PRIY o33 |

Add Temperaturel Delete Ternperaturel Graphl
ak | Cancel | Help |

Kl 5-20 MEUEME 2 E

(4) ¥ [Main Menu)/[ Preprocessor]/[ Meshing 1/ [ Mesh Attributes 1/ [ Pick Volumes]
Tk RBE D s, AR A AN S, il [Volume Attributes ] 1A%} 5 J& 1 5E X
WPEHE, WK 5-21 WATWCE .. FREE LR RS e SBAE, wE 5-22 Fros, H
it ok ikl .

I\ Volume Attributes L J

[VATT] Assign Attributes to Picked Volumes
MESE “1” MAT Material number I 1 vl

REAL Real constant set number INone defined -l SCHOR, R
’
R 2 <17 TYPE Element type number I 1 SOLID1&s -

ESYS Element coordinate sys = o — — N
i [ o & bR R, A

oK | Apply | Cancel | Help |

521 AR S E S S

(5) %+ [Main Menu] / [ Preprocessor] / [Meshing] / [Mesh] / [ Volumes]) / [ Free]
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w4, HIATCE R, EME I IR AR SBAEA, B afiih, X SERiEAT g I
S, &l 5-23 Fras.

( I\ Volume Attributes | .|1

[VATT] Assign Attributes to Picked Volumes

MAT Material number lﬁ

REAL Real constant set number W
TYPE Element type number lm
ESYS Element coordinate sys 0 o

OK | Apply | Cancel | Help |

B 5-22  IENWAEEPES T

ANSYS|
R14S|

SEP 1 2013
16:36:24

ELEMENTS

B 5-23 MR RIG) JE s pAk

(6) #E# [Utility Menu] / [List] / [ Volumes] 4>, Bl 5-24 s 4446 %41
2, B THER S o Bgh A St R R

M\ vUST  Command | BY |
File
LIST ALL SELECTED VOLUMES.
NO_SHEL AREAS VoLy H#MODES H#ELEM MAT REAL TYP ESYS SECHM
1 1 1 2 3 4 N-A 168 1131 1 -1 1 a —1
2 1 5 6 7 8 N-A 524 615 2 -1 2 a -1

9 18 11 12

Kl 5-24 A0 GAE BAIEREIR

2. BAARHBRTEESERM
BRI T A A B T A 2 5 e e P i S X 95 i) Jag PR AR PR AN [R] 2% Y BITAT 23 Bl 845 1)
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JEMESE . SRR AT T b i R A e R, AR AR R CEI T ARl 23 1
I PR R PER 45 SEARB R s e B o SRR BB 7 oy e 4 58 PR A
Mg e, RBARZER BT X Be i e 1k

O 428 5AHF XSRBIERR, 5F%EAEE BT S f R an, EEiLK
AT KB4 B VA AR

% : TYPE, REAL, MAT, ESYS.

GUI: #%#¢ [Main Menu] / [ Preprocessor] / [ Meshing] / [ Mesh Attributes] / [ Default
Attributes] (BRINEIE) A4, BRI Lo Be @ ok

%&£ [Main Menu]) / [ Preprocessor] / [Modeling] / [ Create] / [Elements] / [ Elem
Attributes] CHLICJENE) 4.

532 HHBTRTZH

FERN I PR 2 B BT AR 3 L REA T I BNl o 15 BRI BTG I 8 B 3R AT
reA LA R ORI, i DRAEGR A I R (0 o)A B RE AR AR, i i L @l

TIINAE I ST B REAE A, 7 P B AR B I 2T Sheoeesene
R o FESERR TR S, F P USRI (1 1 43 7 R R o Siaterial Frovs
FAO A R 2 I Rl 3 5 B SIGHIE e
I 5-25 Fim e R RIS R, RN B = it
142 1%$¢ [ Main Menu )/ [ Preprocessor]/[ Meshing 1/ [ Size Cntrls] _ % g%‘étﬂ"t
CRSHEEHD (AR R0 Rl [ SmartSize] A LG T
JOsF# ] [ ManualSize 1 F1REL02e 0 #.70 ]RS] #54il [ Concentrat ] %{Zﬁ;ﬁrc“‘ﬂs
KPs] ) k. ACHBM R B I0 R P 2. A s
RS TE R BSOS T B A0 8, JEHERE R4 “HR e
L PR I R At i
fir4: SMRTSIZE. “EiE
GUI: 3%+ [Main Menul) / [ Preprocessor] / [ Meshing] / . ;a?rrksd“
[Size Cntrls] / [SmartSize] fir4. 5EHL F It T3 ey Th gk g
fEnF.

1) [Basic] : AR R HH, Pz, sumnp H5-25 Fofohhbs
5-26 Pronit) [EAR G IC RS IRCE Y X 1RAE
rA Basic SmartSize Settings l-;-r

[SMRTSIZE] Smartsizing
10 (coarse) ... 1 (fine)
LVL Size Level Off -

0K ‘ Apply ‘ Cancel ‘
Off
=

5-26 [LIHEAFRERH TR BEE Y MG AE
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FEARBGE RS HITh R TN “17 (fine: ¥540MH%) 3] “10” (Coarse: FHPIHE)
ANFEGON I TC RS, BOARIR Ge RSFZ0Nh “67 o Jibbh, tn] Dk #e ik A s i s B
MEHEZE T “Off” KGR R RS IhRe. #RE ik, HEwE K 5-26 HRIRRER
P, SRIGAESE R4S [ Main Menu]) / [Preprocessor] / [Meshing] / [Mesh] T, ¢
[Freel CHHMERID) SEAT SR

Kl 5-27 BoR TAEA R RO R NI MRgRIME DL, B 5-27 (a) e ST
Jy“27, 527 (b) RAERERSIRAN €97, GOl “27 BRIk A 2 S ARG Al o

(®
Bl 5-27 ARV RERST GO T s
2) [Adv Opts] : =R RO, WPz, st unlEl 5-28 Frosi s o8 ie
JUFPERDSIIAME, HAIETR BT .

- .
I\ Advanced SmartSize Settings =2 ]

[SMRTSIZE], [ESIZE], [MOPT] Smartsizing
SIZE  Global element size

FAC  Scaling Factor

Used only if SIZE is blank or zera

Interior Area Expansion and Transition
EXPND  Expansion (Contraction)

TRANS  Transition Factor

Maximum angle per element for arcs

ANGL  Lower-order Elements

©

ANGH  Higher-order Elements

Other Options
GRATIO Proximity Growth Ratio

<
o

= m|[ = = =
Gl || e
5

SMHLC  Small Hole Coarsening
SMANC  Small Angle Coarsening

<
o}
3

MXITR  Max Num of Iterations

)

ok | Apply | Cancel | Help |

Kl 5-28 iR BE RO FE D T A
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Q [SIZE Global element size] : & AFICRA, WERSOTZSHE R0, BOA
A 0.

O [FAC Scaling factor)] : H.o0 )T LI R %, A T BAR RGOS 288 0 1.

O Interior Area Expansion and Transition (A 8RS 5 ik 35 R RO 44D .
HHr, [EXPND Expansion (Contraction) ] 4 P9 % ] i %5 e %0 [TRANS
Transition ] >y A8 A% ROST Iek A e 3R 80, 42l 80 e RO I AR A (R 66 B

Q Maximum angle per element for arcs (YR EREANRICI KM ED o« H, [ANGL
Lower-order Elements] A fIGHT 50 N M I d KA & ;. [ANGL High-order
Elements] &y iy 5 00 RE J H1 1) B KA B o

Q Other Options (HABZEINEE) - Hr, [GRATIO Proximity Growth Ratio] it
i K%;  [SMHLC Small Hole Coarsening] Jy/NfLAO7E PIA% &S HIAL, #&
BN “On” RKottl, wE N COft” Koan AR L; [SMANC Small Hole Coarsening ]
/N ER E AS AL, WE “On” Ko, BEEN “Off” RonAHlL;
[MXITR Max Num of Iterations] 4 v+ 8 e N IR KIEAAREL BOACh 4, 3%
RREEZ , B0 RSO RE BE R

3) [Status] : FRB/RFRENT B R EIRSE R, W& 5-29 .

I\ SMRTSIZE Command =
File
"
STATUS OF SMART SIZING PARAMETERS
SIZE LEVEL - 3
SHART SIZING SCALE FACTOR - 1.p@@m
AREA INTERNAL EXPANSION FACTOR = 1.0808
AREA INTERMAL TRANSITION COMTROL FACTOR - 2.0800
SPANMED ANGLE PER ELEMEWT (LOU ORDER ELEMENTS) = 15
SPANMED ANGLE PER ELEMENT <HIGH ORDER ELEMENIS) = 28
GROWTH RATIO FOR PROXIMITY CHECK - 1.58e8
SMALL HOLE COARSENING IS ON
SMALL ANGLE COARSENING IS ON
MAXIMUM NUMBER OF ITERATIONS - 1
SURFACE PROXIMITY REFINEMENT 1§ OFF
ELEMENT S1ZE ¢ESIZE> = 9.10BBRE-G1 a

5-29  BURn B BE ST 1 BEEDIRAS R B

533 AIBTR~HzH

N TGRSR OR A S A, PRI OB R, 2y TRURIASS B (1
JZ.

1. SRBTRTHES

28

fir4: MOPT,

S 4%:  [Main Menu] / [ Preprocessor] / [Meshing] / [ Size Cntrls] / [ManualSize ]
/ [Globall , %3N X740k 135,

1) [Sizel : EFXYRTETA CHE AL 2. HIAARE ME SR, iz 3
QI 5-30 P B A T R4 I 1 HE o
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I\ Global Element Sizes

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

1]

NDIV No. of element divisions -

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

oK Cancel Help

K 5-30  RVAEE R ST RIS HE

Q [SIZE Element edge length] : #H KHocilK.
Q [NDIV No. of element divisions] : #.70(-{{ 7% [SIZE Element edge length] i% i
h A 0 BT
DA b A~ a2 70 i 1 T 1K — T AN e [F] IR
2) [AreaCntrls) : (I ARSI R g o, st il 5-31 Pros i
SV BRGSO TR AE

#\ Global Element Sizes

[MOPT] Global internal element sizing (areas only)

EXPND Element expansion factor-

- use 0.5 (fine) thru 4.0 (coarse).

TRANS Mesh transition factor -

- use value of 1.0 (gradual) thru 4.0 (rapid).

OK Cancel Help

B 5-31 I RAAR T RO S I 1 HE

O [EXPND Element expansion factor] : [l PN FLICEH %Y RE-NTH540 (0.5) %
FH (4.00 P& 28] I EE
O [TRANS Mesh transition factor] : [fil P 4% )OS I8 R -/ T 1.0 (82 2] 4.0 (PO
2 Ta) R E A
3) [Volu Cntrls] : AR AR IT R0l Rz mnt, #liank 5-32 Jisi
VAT RSP DA 1 HE o

{\ Interior Tet Element Sizing Control for RV52

[MOPT] Global internal tet element sizing

TETEXPND Tet element expansion

I

- use 0.1 (fine) thru 3.0 (coarse).

- recommended values between 0.5 and 2.0

oK Cancel | Help |

Kl 5-32 RIS RVS2 PU TR AT R S 5 a HE

O [TETEXPND Tet element expansion) : A& VUM SR oH B RE-NT 0.1 CH4D
3.0 CGH Z A HdE, @ 0.5 31 2.0 Z 8] A .
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4) [Other] : HALVEANFHILEIN . Fizog . 5 W El 5-33 Froc i) 2ot o 14 5
TERST R U, 2065 TEHE HH A B T P T IR A PR il 2 B e 1 e I i) 2 I A Al e
AL ORI O T o

I\ Other Global Sizing Options

[DESIZE] Other Global Sizing Options
These settings are for mapped meshing and while
not recommended can be used for free meshing when

SmartSizing is off.

Minimum number of divisions per line

MINL For lower-order elements

MINH For higher-order element

Maximum number of divisions per line

MXEL For lower + higher-order

w

Maximum spanned angle for arcs

ANGL For lower-order elements

w

LU

ANGH For higher-order element

Element size (edge length)
EDGMMN Minimum edge length

EDGMX Maximum edge length

Target aspect ratio for adjacent line
ADJF For free meshing

ADJM For mapped meshing
OK | Cancel | Help

K 5-33 LAl R AR T RO I T HE

[ MINL For lower-order elements) : 454 FARHT R ocE /N EH -

[ MINH For higher-order elements] : %42k LB #ocim/MIH -
[MXEL For lower + higher order] : #:4c4: b Sl # oo 8 801 B KA H .
[ ANGL For lower-order elements] : 3Rk FARF $. TP o M

[ ANGH For higher-order elements] : KZk I =B 8o KA .
[EDGMN Minimum edge length] : 970K # /M -

[ EDGMX Maximum edge length] : 9. 010K 15 K1H.

[ ADJF For free meshing) : [ i MK 7 I Il 2610 LE 2%

[ ADJM For mapped meshing] : WG WA% &I 20 Bf I s £k () L 2%

[Tl SN 1

Ml Er o R (GRoRpocii ), B0 R S i oo R4l s, (HE
2 11 42 55 FE I OIS

fir%: AESIZE.,

S 42 [Main Menu]) / [ Preprocessor] / [ Meshing] / [ Size Cntrls] / [ ManualSize ]
/ [Areas) , 1ZEH N X 3w F R0,

1) [AIl Areas) : BI04 i vOE % Bl eiizsg o, s anl& 5-34
NIRRT SSTv A i EIP O iy
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{\ Element Sizes on All Selected Areas L

[AESIZE] Element sizes on all selected areas
SIZE Element edge length I:I

oK ‘ Apply ] Cancel ‘ Help ]

5-34 AT IR G FEHHEHE

Q [SIZE Element edge length]) : I KHocilK.
2) [Picked Areas] : JRHUIA, JFdCEILHIOHEL. A dzscmm, #iiuk 5-35 pr
NI T 76 R 42 R A

A Element Size at Picked Areas

[AESIZE] Element size at picked areas
SIZE Element edge length I:I

OK | Apply | Cancel | Help |

Kl 5-35 BTk i o RO P HE

Q [SIZE Element edge length] : #H KHcilK.
3) [ClrSize] = BRI HUA L) 0 R

3. L&k EBITTR-TEH

M T B ResE e R ocii Kep oo si, Boo RN mbh . ol Efoo
FOTEE) 0 e, PSR G3 i 25006 2 11 45 AT o

fiv4: LESIZE.

e 4e. [Main Menu]) / [ Preprocessor] / [Meshing] / [ Size Cntrls] / [ ManualSize ]
/ [LinesY , &M T XU F 10,

1) [AIl Lines) = EFXF 417 I S B & 6. Pz, bkl 5-36 pr
ISR BT A R ) 2 b BT RO DN TR AE

I\ Element Sizes on All Selected Lines

[LESIZE] Element sizes on all selected lines

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

(NDIV is used only if SIZE is blank or zera)

KYNDIV SIZE,NDIV can be changed [ Yes
SPACE Spacing ratio I:I
Show more options [T No

oK Cancel Help

5-36 AR R TC RO R AR
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[ SIZE Element edge length] : # K#IcilK,

[NDIV No. of element divisions ) : Jr3 %+ 04 F [ F.I040 2. (U AE [ SIZE Element
edge length] EI0 A 77 8 0 AT H]

[KYNDIV SIZE, NDIV can be changed] : .o HIRE S IE M, EF “Yes” £
AL, EFE “No” FRRAnMEM.

[ SPACE Spacing ration] : H.70 R~ BRI ERHORERAG /DL E, WA E N IE, &
IR L E — AN RIT T S AN RIT RS2, KT 1 SRR IT RO,
T 1 PRl WAz A, WAL B R s 26 b [a] 50 R 5 P B oo R
P, AR T 1 SRR T NP B R RS, N T 1 . ] 5-36
PR

[ Show more options] : &7 W75 2 L o0 RCF BRI, “No” FonA R
2T R, 18 “Yes” NI R B 8 2 2 80 Rl s &
5-36 O e, B 5-37 BRI I AE .

16 5-37 Fis % HEE T, [ ANGSIZ Division arc (degree) ] Fmil gk b1 70 R ~F 6 v
(1[50 £ S, ANAE B 70 BRI R B el K ok ¥ sk 0 A, FH 2 7R s [TKFORC Modify
lines that have] & B2k R Ic RS I WoR, 4 “Modify all lines” K& Ui F ik
(P2 e F“No divisions "R/ E A & LR IT RS, H ARk 2 ; 1B $“ Fewer divisions”
FoRESUNTARE M B, B IZE; EF “More divisions” F & k% oo RO
PRI 2 1T ANE P RO T A Bl 0 12k

r M
A Element Sizes on All Selected Lines (more options) &J

[LESIZE] Element sizes on all selected lines

ANGSIZ Division arc (degrees) I:I

( use ANGSIZ only if number of divisions (NDIV) and

element edge length (SIZE) is blank or zero)

KFORC Modify lines that have Madify all lines -

No divisions

Modify all lines
Fewer divisions
More divisions

OK Cancel Help

K 5-37 A e 2 b o0 RO P B 2 1 0 T AE

L5 5-3 41550 257 BT 2k 1 B2 4 451l

E U/ G 5 KPL Fl KP2, KP1 7R SR B fAARbR R N IARKR A (1,0,00 , KP2 7R
E MR R N IIARFR A (2,0,0) , TEPN sl AN B 2k . B0 i i 2k e 2 B 340l
WKl 5-38 TR

& BERE

(1) GUI: [Utility Menu] / [ WorkPlane] / [ Change Active CS to] / [ Global Cartesian],
MEFE OIS AR AR 2R Oh BV A ARR R
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(a) NVID=10 Space=1

(b) NVID=10 Space=10

(¢c) NVID=

10 Space=0.1

(d) NVID=10 Space=-0.1

(e) NVID=

10 Space=-10

B 538 AT HEHEROLE L2t R e T A

(2) #%$# [Main Menu] / [ Preprocessor] /

[Modeling]) / [ Create] / [Keypoints] / [In

Active CS] x4, FH WP 5-39 Fros X EHE, Fr A SRHE S 1. 2 BB bR{E .

A Create Keypeints in Active Coordinate System

[K] Create Keypoints in Active Coordinate System
NPT  Keypoint number

XY Z Location in active CS

oK | Apply |

]
[ [

Il |

Help |

Cancel ‘

& 5-39

2 b OCHE B

(3) #%FH [Main Menu] / [Preprocessor] / [Modeling] / [Create] / [Lines] / [Lines] /
[Straight Line] #ir%, MU CBE AL, QU 2 )RR H 2.

(4) #%#¢ [Main Menu] / [Preprocessor] /

[ Meshing]) / [Size Cntrls] / [ManualSize] /

[Lines] / [All Lines]) x4, #H & 5-40 Frosi i £k L oo RH B iEHE . 0 mlfEik
T I NDIV No. of element divisions YAl SPACE Spacing ration Y7 %y AAH Y [ 5{H . [KYNDIV

SIZE, NDIV can be changed] W& X “Yes”,

A Element Sizes on All Selected Lines

[LESIZE] Element sizes on all selected lines

SIZE Element edge length
NDIV  No. of element divisions

(NDIV is used only if SIZE is blank or zero)
KYMNDIV SIZE,NDIV can be changed

il

v Yes

GK|

SPACE Spacing ratio
Show maore options [T No

Cancel ‘

U

Help

K 5-40 2k Eon RGPl E

2) [Picked Lines) : FHHUH LA L, FrneE L IoH . Bdizemo, #a

K 5-41 o BTk 2 570 RO 32 0 T HE .
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a
a

3)

I\ Element Sizes on Picked Lines

[LESIZE] Element sizes on picked lines
SIZE Element edge length

NDIV ~ No. of element divisions

|

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

SPACE Spacing ratio

Il

ANGSIZ Division arc (degrees)

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

OK | Apply | Cancel | Help |

Kl 5-41  Prak g ip o RO P x e

[ SIZE Element edge length] : # K#IcilK,
[NDIV No. of element divisions J: £ I [ Fi. 7040 %, {U/EL SIZE Element edge length]
IRTR 75 5 0 AT H
[KYNDIV SIZE, NDIV can be changed] : .o )T HIRE S IE M, EF “Yes” £
AL, EFE “No” FRRAnMEM.
[ SPACE Spacing ration] : .70 )] [ PR TBOR 646 /N R LG 2R
[ ANGSIZ Division arc (degree)) : FrmilZk b o0 R0 B BR[O A B2 4k, ANAE
A ITTH BRI R PR T R B 0 I, FHRER IR .

[Copy Divs] : EHILHFILH T —44k b Rz o Iia i S DO i bE, &

SEREL—Ak e, ali _seens (Bl ox WA, SRIGIEPED SN HRL, KR4
HICRSTEHIREE L.

4)

[Flip Divs] : 44 FRIC RS A0 A AN, 25 5 ml A 3985 2 40 A b L 1R 7

o g 5-38 th (b) HITRGS, diZar HAy (o) THRIFITR .

5)

4.

[CirSize) : BRI LA so0 R~
XS E BT R

F T4 OB A R BRI, 8 ) I A sl i P T2 et BRI DX I ) B TG 25 52

fir4: KESIZE,

SRS, 1% [Main Menu] / [Preprocessor] / [Meshing] / [Size Cntrls] / [ManualSize] /
[Keypoints] 774, %R T XA W N385,

1

LAl Areas] = B1OXH 2 A B AT 36 Hh OB ol 0 B Pl o PR ki e PRI, L ]

5-42 P BT OB sl B0 )T P A .

a
a

- 144 -

[ SIZE Element edge length] : &K HIcLK .

[ Show more options] : J& 75 B8 2 [P OCHE U0 RO HIE . “No” RIRA
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I\ Element Size at All Keypoints

[KESIZE] Element Sizes on All Selected Keypoints

SIZE Element edge length I:I

Show more options [~ No

OK Cancel Help

542 A SRBE R R TT RO IR AE

I\ Element Size at All Keypoints

[KESIZE] Element size at keypoints

FACT1 Prev size scale factor I:I

(NDIV is used only if SIZE is blank or zero)
FACT2 Min division scale factor

- (used only if SIZE and FACT1 are blank or zero)

OK Cancel Help

K 5-43 P -8 i BT RO 3 8 22 2R KU i HE

e 5-43 FrorsiEHEF, [FACTI Prev size scale factor] HF/xpi— AN IC R ~THI L
%1 %% ; [FACT2 Min division scale factor] i& FH T H G N MIA%, FRon 8 SOCHRZk ot
R) NPT (FH 5. Wi sE X T [SIZE Element edge length] Fi1 [FACT1), WIASEHi%

2) [Picked Areas]) : JRHUCHE S, FFREILPICRE . Pl %I, 3 H WKl 5-42
Itz R B OR B i B o0 RO s D0 T AE , B AR A o

3) [CirSize) : i5ERIGIOCHE S LIRS0 PSR

5. MREBTRT=H

FH T 5050 RS 4 PR B2 53 AT (1 AR K1) 3 1R, BB 50 RS AT S 4 3 T ik 26
) b N B B b e PERR BESG I WAk, 1G5 T 4RI S . R RN A AT, X
W3 BT BESRAR Y 30 S DA 20k oy DA ) RS DAASE il $E s S )2 R o

fir4: LESIZE,

S 42: [Main Menu]) / [ Preprocessor] / [ Meshing] / [ Size Cntrls] / [ ManualSize ]
/ [Layers] , 1Z3CH R X400 FF3 5,

1> [Picked Lines) : FFXF 4y fr A7 b OB Al B 2 S F ], iz o, o
WnlEl 5-44 Frs (0 TEAE .

Q [SIZE Element edge length] : # KHocilk.

Q [NDIV No. of element divisions J: £k I [ 5. 7643 44 . U /EL SIZE Element edge length]
A8 #E 0 B . [SIZE Element edge length] 5 [NDIV No. of element
divisions] P& KA EH—.

O [KYNDIV SIZE, NDIV can be changed] : H.70/SF 5 HIRER B, EFE “Yes” K
AT DME, EFE “No” FoRAnTEL.
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Q [SPACE Spacing ration] = .70 IR (] B BCR 84 /D T EE 2

I\ Area Layer-Mesh Controls on Picked Lines ‘ J

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

—or--
NDIV No. of line divisions

KYNDIV SIZE,NDIV can be changed v

SPACE Spacing ratio (Normal 1}

L

LAYERL Inner layer thickness
Size factor must be = or =1
Thickness input is:
@ Size factor
" Absolute length

(LAYER1 elements are uniformly-sized)

LAVER2 Outer layer thickness

)

Transition factor must be = 1
Thickness input is:
@ Transition fact.
 Absolute length
(LAYER2 elements transition from LAVER1 size to global size)

NOTE: Blank or zero settings remain the same.

oK | Apply | Cancel | Help |

5-44  AEMI Pk EaEAT 2 MR PRI 1 AE

Q [LAYERI Inner layer thickness) : WJZMIEIER . NZHRICHAESRS,
PICIHKAE T L4 R Ic R, ZE IR S HIR e N4 E oo RGTI &
# (Thickness input JE i Al “Size factor” : £ FHRICRSFHIRED , LR
STRECVRTEEET 1 s, i 2 RN AN AT RS AI 5ot 3
BN AT RIS T, DLRHE: 1% )2 o B SR E N “ Absolute
length” : ZXJHRICKE

Q [LAYER2 Outer layer thickness] : 4}z Mg 1)JEE . 4MEH 70 RS A LAYERL 1)
BT RS ZePE 3G I 2 S Ak s RS, )2 RS 3R € 8 — A Mg k% R 4L
(Transition factor) , XRECAHKTEEET 1 MEE, BN 2 R EMARLA5ET
HIT PR 2 £5 ST HG, 3 RoRAm 3 A5 JGT IR, DARHE; s ix )2 5 A

ZHHRE N “Absolute length” « ZXf FICKEE, W& 5-45 fizR.

g B VAR,

5-45 PR SRRSO I
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2) [CiIrLayers] : JHBRIAGENIL A2 11 2800 RT 2
6. HYukimBE TR ~TEH

& TG0 PR RST ¥, F 2N F T W3R ) 2 B 24 S0 0 P A% (1) K1) 53

% KSCON.,

LA 688 [Main Menu /[ Preprocessor 1/ [ Meshing 1/ Size Cntrls /[ ManualSize ]
/ [Concentrat KPs] 4, ZaH N XU R 132,

1) [Create) : & M ELLIu w1 BTG ROST FAS TR o B iz S BRI, it & 5-46
TS IR T ALE o

I\ Concentration Keypoint

[KSCON] Concentration Keypaint
NPT Keypoint for concentration

DELR Radius of 1st row of elems
RRAT Radius ratio (2nd row/1st)

NTHET No of elems around circumf

i

KCTIP midside node position Not skewed 1/2pt -
OK | Apply | Cancel | Help ‘

K 5-46 AU B R BCE X TR AE .

[ NPT Keypoint for concertration] : 4404 i 8 & 1905

[ DELR Radius of 1st row of elems]) : Z4r9um bl i kb 25— 41 o245,

[RRAT Radius ration (2nd row/1st)] : ZEGU400 B s AL 28 —H B e A0 55—
YR IGARZ L,

O [NTHET No of elems around circumf] : Z440 4 i 5 B 55 AL IR G 45 K1) 43 1 e 40
O [KCTIP midside node position] : H[i] 75 s (A1 E . IEH “Not skewed 1/2pt” KR
AME, BPAT I 5 (A7 B iR E) 7Y . EFE “Skewed 1/4pt” 2o E) T 5w
B RO T 1/4 f0E, WA 5-47 P, (a) i (b) 7350 —4EM
=Y RO,

Uood

5-47 v ) RO R v s i
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2> [List] + U2 B BRI R P IR
5.3.4 MRS RE KX S FETILE

FERI SRS, — AT B R 2 BEAT W, ELEA R P BRUCIR S IR (1K 2 s ik
TRUR T LAGS 4K 22 B AR T HEAT WA R 43 o AT T — SRR BRI U0, IR A0k b S A
M, AFAENLI SRR AR B SRR, FER 73 M 2 il B AT 2 B

1. THEMBE R TR

W ZERI 53 RS B TR I E— BR8N BB e TR S/ IS —F
(71 o [ P30 5 7 AT P M 52 B 2 R (AT T D O U Bra DS ST B v b AT v
PLE LA AT i, B = BT

nEl 5-48 Przs PLANEL83 T, CA&AA /NN (I, J. K. Ly My N, O, P) [y
TSR SR TT ., BUADIRATR, Wl 5-48 (a) Fiun, PLANEILS3 FIGNPUIAEIIR, iE
e MR S5 1 KL Ly O B = MIEHIG, WKl 5-45 (b) Fros. Bk, PLANE1S3
HGH LLUB A =B .

I K

Quadrilateral Shape {Defaull) Triangular Cption

(a) (b)

K 5-48  DUILIB SICIB AR = M TR 0

PRETER N T A B DY AR TEAR, /NI PR ool DR Ay DY A5G, thn] LR
Tomi AT, =R (DU T A 2 ) < 7 B o0 o AR R IT R R IR
ANTFIFEAR (75 T A B CATDY ARG, A ol B G 2 i) A B0 3 < 7 B B G kAT H TR L I
Uk 5-49 FioR.

P 5-49 DU THT A P94 A g 7T A 22 T < 00 A A

KL TG B TCANAT AE LI C T ARAS 7] 1 ) 7L
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2. Mgx T RYEE

WP 5-50 frz, ANSYS 245 7 LU JLRIAS R AR R Rl 93 1K) 7 i
D s oukl o

2) okl

3) [Tk

Q —AEmsckls.

Q VUi ookl o).

4) fRFICRI .

QDY A S R AR 2 o

Q NIARIC R 5) o

2. MAEXIERMIETURE

TEREAT Z A T AR R 23 DY R T B TS Rl 23« DY I 44 5370 R A& K1) 23 R 7S 1D
PRF TSR o 2 HT, M S B RS R 3 A IR T, DUET I N AS [R]H h JE R H. G

% : MSHAPE.

S 42: [Main Menu] / [ Preprocessor] / [Meshing] / [Mesher Opts) , it G [
5-50 7 (R0 AE o

I\ Mesher Options

[MOPT] Mesher options

AMESH Triangle Mesher Program chooses -
QMESH Quad Mesher [Program chooses 7|
VMESH Tet Mesher Program chooses -
TIMP  Tet Improvement in VMESH m

PYRA Hex to Tet Interface ’m

ACORD  Mesh Areas By Size [~ No

SPLIT Split poor quality quads On Error -

[MSHKEY] Set Mesher Key
KEY  Mesher Type

' Free
" Mapped
[MSHMID] Midside node key
KEY  Midside node placement ‘Fol\ow curves j

[MSHPATTERN] Mapped Tri Meshing Pattern

KEY  Pattern Key Program choaoses -

Accept/Reject prompt ? [~ No

1f yes, a dialog box will appear after a successful

meshing operation asking if the mesh should be kept.

OK Cancel Help

B 5-50 WSR3 28 ) TEAE

- 149 -



K ANSYS 14.5 H RGO

B 5-50 Froas (0TI A I 08 B R

D
a

Q

Q

2)

4)
Q
Q
5)
VK
Q

a
6)

[ AMESH Triangle Mesher] : = ff FE1HI W% il 43 45 3 0

Program chooses: F#/7BRIAEIN, — gt U IR I, PP A9 Se bt ol A 2l
Sy N AT S e o

Main: — M R4, EHTRZE0m RIS, %8150 775 7E R 5>
RIS AN Y F AR 23 T

Alternate: —ffI JE WIS 55— AR50 45, ISR A0 s e 02, — A s U a6 1,
RURE S B Ak T ) D A% 1) 5o

Alternate 2:  — 1B WA S AR 4%, X RI - a8 50 19 BTRAREL 2 (1 I A%, 4t
WA T IR 2 1 (1) I A 1) 5o

[ QMESH Quad Mesher] : DU JE [fi] (A% K1) 43 2% 35 371

Program chooses 2/ BRINIEI:  — MU0 P I, F L4 S b f ol A 2k
U BuR AT S e

Main: PUiLERIRE R4, @R T RZE0m s RI o, 1% 07 iE e m kg il 5
RIS AN F AR 3 4

Alternate: PUITE A AL o045, POAS R 70l FEAS:, 1%l 90 D7 VEAE S R 23 S e
AN 3= &l

[ VMESH Tet Mesher] = DU A% fil 73 % 1350

Program chooses 2/ BRINIEI:  — M iU Af P 100, 5 L4 S b f o A 2k
FEVY A4 A5 Kl 4328 o

Main: VU AR RS =050, 38 H TR 2 E0m kR X 53 .

Alternate: PUTHIA R A% AL 403, 3G T-R155 p-FRoc k.

[ TIMP Tet Improvement in VMESH Y = VU321 JIZ [T /X % Kl 3 1 % 46/ 15 55 608 1L 20
0 Coff) « ABEATHAR/AT RGN, AL

1 (Def) ~6 (Max) = M RE/NAS[RI G (1) 4/ 15 s Ab P

[PYRA Hex to Tet Interface] : 7N [HIA4 I A i I 21 DY 44 b9 A% e 11, W&l 5-49

Pyramids: /857 MM . EALER B b RS S S A A I U, B
AL 3] P Tl 190 At 10 3 I8 P A

No Pyramids: A4 7L I P o

[AORD Mesh Area By Size] : 7N iAo 5 21 DY T 44 W A% LB 150, 4 &1 5-49 fir

TRo MEFE “Yes” SRR )T AN B AR 73 WA, “No” WAL R) R/l

I PR

7
a
a
a
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h BRINIE T .

[ SPLIT Split poor quality quads] : H 25 7 TR AR 2 VUi T 1H 500 — f B HR T .
Off: <M1 H B E% 73 TR A 22 DU 111 5. 7T

On Error: fT PRI AT AR, B AR IR 22 10 VUL TE S 85 53 2 — 1 TE TG
On Warning: {3/~ 5(5 8, QTR 75 b2
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8) [KEY Mesher Typel : |7 fiKil 5345 ARG K1) 20 5 1 1

Q Free: EH 1 hikilsr4s.

O Mapped: ZEFEBLG L7235

9) [KEY Midside node placement] : 1] 5 5 & I

Q Follow curves: X A& 4 F 50 FAIE AT 5, DA S i i i 5 i 2 TR

Q Follow Straight: FrA7 (¥ ERICAIEEAE (0] £, HFomibll Foh — & H k.

0O No Midside node: AN H1H] 47 £

100 [KEY Pattern Key) : XiI70 WS = FTE IR XS WCE, A0 5-51 Fios

Q Program chooses: F2/FERINEIT, — Ml UL, F274 A 3 PR UE = 1 T
JCH RN ISR AL .

Q Splitindirl: 750 T a5 720,

Q Splitindir2: el EE B,

KEY =1

“Program chooses” “Split in dir 17 “Split in dir 2”

Kl 5-51 = fmAemest ks &Il 4y o7 X

11) [ Accept/Reject prompt] : 25 EGEFER H ;B2 /45 48 %Kil o3 25

Q Yes: BOGHER, ERRHRMAERIDEAEG, 1 2 B2 aldb 48 A i b %,
FE5Z VR IA A m R A& R 40, 5 28 IV 3% >4 i &l 20 A R O, EROB BB AT I A 14
ERIRISY .

O No: ABUEIRR.

5.3.5 Bid XI5 TEHEITMIEX 2=

14k, ANSY ICHRAL T DIREE A A% R o34 TR, DL WA I 53 1 & e 7
WA KI5 T D Be5 A 3 22 D e FE AR ), 1% T H S BE AR A T SRS I X1 2 T g
ERAE TR, IR 2 B 0 R 2% T L3R AT S ARSI 1 9 A 1) 43 1

1% [Main Menu] / [ Preprocessor)] / [Meshing] / [MeshTool] fir4>, B3 k4% %1l 5
TH, i 5-52 fiows.

Kl 5-52 v, pAgRIGr T H A4 5 ARG, X 5 N0 BA AR DI6E, F 2
RE T .

Q FooErESBlsE .

Q  FaekI o WA KT

Q oo RS

QAR o TR F B e A I
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Q Ak R
CAAR e 1 2 B B TR A, 0 LA BT RE 7 Al ikt h

MeshTool

Element Attributes:
AN =Y
Global A LS ﬁﬁhﬁﬂ:ﬁ H:

[V Smart Size

« ; | ek gy BURE KF
%na EJ EualsEJ g i
Size Contrals:

e
Areas ﬂ M

Mesh:

Walumes hd
Shape: @+ Tet " Hex - —
@ Froa O r | PRI AR S

A% o

Jar 4 sided
tdesh Clear

Fiefine ot [Elements | AL AR 47 51

Fiefine |

Close Help

5-52 UK I T HSTEAE

D ooEth il E .

Wil 5-53 Fros o BT @ S OB I R s L, S “Global” . “Volumes”
“Areas” . “Lines” Fll “Keypoints” F/NIEIN .

PR 5-53 i) “Global” , FrehiZi s s Wik, # Bl 5-54 Fros (6 1EAE,
IRe BN e E M, 5 B R BRI S o 1 D RE AR [

I\ Meshing Attributes

Default Attributes for Meshing

[TYPE] Element type number [None defined =]
[MAT] Material number ’W‘
[REAL] Real constant set number ’W‘
[ESYS] Element coordinate sys 0 =
[SECNUM] Section number None defined =

Element &ttributes:

ok | cancel | kelp |

el 5-53  fA IR kAT AL B E A SY T ASE A Fel 5-54 BRI 7 40 L B0 P T HE
HEFEIE 5-53 ) “Volumes” ML, Fiiz s (K se U, b Seymeny, o
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5K 5-24 MU EHE, D Re S BT O SRR e v, 5 bR i R
PN SRR T e JE PE T REAH [R] . “Areas” . “Lines” Fll “Keypoints” =AML fig
SR BT O SR8 4 il B 1k

2) R EeXI o PR AR o

AT 5.3.2 R Re I R d D ae AR, b Kl 5-52 AN, dfH
XPTEHER 5 F 3k Y2 PR HE— 3L

3) BICRGHEL

BN 5.3.2 NTHIC RS AN Gl ShREAR ], i B 5-52 rRATNAZ AL, 5
EH FRDRT R AE 5 _E 3 PN 2 R A — 5

4) PRI T3 TEAR 2 B S A% &) o)

BRI 5.3.2 NTHIu RS AN R G ShREAR ], i B 5-52 FRATNAZ AL, 5
HH AR T HE A B 3 Py 2 R R A — 2

5) gL kg ]

BARF A 5.6.1 FR A6 RS ORI DI REAH ), WL 5.6.1 FR AL b i O3 I T BE AR R 38

5.4 FARARRHG WAER] 2

Pt SE SEARRREAY o SCT o @RI RS R il s, BE AT AR A BR GRS 7o SE4A
BT () A R o EL R0 OB Ry Sy THORIREAT RS Rl 50 o JEAT RS R 20 SR it A a4
[ Main Menu] / [Preprocessor] / [Meshing] / [Mesh] 774 .

Wil 5-55 Fros o M AS R or S B R 5

= Mesh
PAEevpoint |
ALines
B Areas
Happed
A Free
A Target Surf
Bl ¥Yolumes
Mapped
A Free
Bl ¥olume Sweep
Sweep Opts
# Sweep
B Tet Mesh From
Area Elements
B Interface Nesh
# 2D Interface
# 3D Interface

K 5-55 PRI SRR RS
RBL: ATIF MARX] B LA F 49 [Accept/Reject prompt] £ F i ER-TH P L /IEL
AR R, RTA P RTEZRIELIIFO RN, XA T R 48813 GUI IR,

AE R P I AR F R AE 0 R A%,
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541 XEAXDHRELTMIE

7 ANSYS [ty raoerh, A FUE 0 MASS21 J2& S50, TR B c 23 il S
R 7> PR RN, RISy 3R

fir4: KMESH.

GUI: [Main Menu] / [Preprocessor] / [Meshing] / [Mesh] / [Keypoints] .

X S KK T3 P (R 2D R AR

(1) 58 SO TR RN T S 4

(2) 4 BRI BL B e R A S S W RS .

(3) A A28 GUI Jy 200 B A 2EAT AR 70 o

(5 5-41 X S sl 7 P A%

TR XN RBE R R 2 B — S B RUFRTT

& e

(1) & XpoekA, #%$ [Main Menu] / [ Preprocessor] / [ Element Typel /
[ Add/Edit/Delete I 4, 3 i 41 5-56 i3 (11l Element Type RGBT AE, #di add.. |
%4, 7 [Library of Element Types] HLUcRBIFEXUHHE, 14 “Structural Mass” H1[f]
“3D mass 21”7 HIG, HOCKMBE SIEEI “17, S o< WMl B socdan
TRAERYclose [FeH .

TN Eenent Types [ = ]

Defined Element Twpes:

Library of Element Types

ructural ass -~ mass
:

Add. .. | Iptions. I Delete |

Claose | Help |

5-56  RHE R LICIAE

(2) 5 X 52, B . %80 Main Menu J/[ Preprocessor /[ Real Constants J/[ Add/Edit/Delete ]
s, RN 5-57 (a) Fros iR Ics s BO e, %8 5-57 (b) FraBuidi T E .
il 5-57 (b) HXHIEMEH oc [Je, RJEHEE 5-57 (b) XFURHEA ) _clos-
el

. 154 -



5T MRS AT BRI R

A\ Real Constants [ =]

o] Rewll Cametiam Soie A Real Constant Set Number 1, for MASS21 | |
Element Type Reference No. 1
Real Constant Set No.
Real Constants for 3-D Mass with Rotary Inertia (KEYOPT(3)=0)
Mass in X direction  MASSX
Mass in ¥ direction MASSY
Mass in Z direction MASSZ
Rotary inertia about X~ TXX

N E. | Edit... | Delete | Rotary inertia about ¥ vy
Rotary inertia about 7 177

Close | Help | OK Apply | Cancel | Help
(a) (b)

HH AT o

Kl 5-57  BITSEHHUE X
(3) @ 2 e 1 . %645 [ Main Menu J/[ Preprocessor 1/[ Modeling 1/[ Create 1/[ Keypoints ]
/ [In Active CS] fir%-, #tianF 5-58 Fros A5 2 i A bR 2 F B OCHE RO 1R AE, 4% B

A Create Keypoints in Active Coordinate System

[K] Create Keypoints in Active Coordinate System
NPT  Keypoint number

X.Y.Z Location in active CS

oK | Apply |

B |8 |8 |

Cancel | Help |

K 5-58 SR e X

(4) 4y BT g M . %4 [Main Menu ]/ [ Preprocessor]/ [ Meshing]/ [ Mesh Attributes ]
/ [Pick KPs] x4, B4R IOCHE SO TRHE, WM A1, #E &l 5-59 Fro i) B

FATT B XS TEAE,

1% R BT B

I\ Keypoint Attributes

[KATT] Assign Attributes to Picked Keypoints

MAT Material number

INone defined vl

REAL Real constant set number

—

TYPE Element type number

I 1 MASS21 vl

ESYS Element coordinate sys

o

OK | Apply |

Cancel | Help |

Kl 5-59  SCHE A0 R X TR HE

(5) K53 W% . 1%+ [Main Menu] / [ Preprocessor] /[ Meshing] /[ Mesh]/ [ Keypoints]
i, B AR BOCHE SO IRAE, MEPEOCHERT 1, Bk oo [Jedi, 5 OCHESII A A Boe R
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BJE 1, SEHECN 1 IR $ T,
(6) FIERMEFICEME. EFE [Utility Menu] / [List] / [Elements] / [Nodes + Attributes +
Realconstants] 74>, #HAIRGEE L, WIE 5-60 P,

4\ ELIST Command =
File

LIST ALL SELECTED ELEMENTS. <(LIST MODESY»

ELEM MAT TYP REL ESY SEC NODES

i 1 1 1 B 1 1
MASH MASY MASZ IX& Iyy I1ZZ
10.686000 10.86008 10.68608 300.000 3008.808 3Jea.ee8 —

Kl 5-60 B AITEMESIERG R
ﬁé’\%ﬁ:
/BATCH
/PREP7
ET,1,MASS21
R,1,10,10,10,300,300,300,
K,1,1,1,1,
CM, Y ,KP
KSEL,,,, 1
CM, Y1,KP
CMSEL,S, Y
KMESH, 1
elist,all,,,0,1

54.2 % EXI5MIE

76 ANSYS F&/p, pnkiiR%, JFH& A IBMEAAAE—e 2200, A 1 75 DX b
o Ry ITEMT .

fir4: LMESH.

GUI: [Main Menu]) / [Preprocessor)] / [Meshing] / [Mesh] / [Lines] .

XX o W A SRR

(1) & XEpoe R, RITsew . MRS E e ass.

(2) SHEHICH I I E.

(3) FIH w488 GUI J5 206 I th I G b AT I A K1 43

54.3 MELX57Mg

76 ANSYS FifpH, oMK%, JEHS AEMEAE—EZR0, P FH X4
o RIS TEMT .
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4 : AMESH, AMAP,
GUI: [Main Menu] / [ Preprocessor] / [Meshing] / [Mesh]) / [Areas) , H.FZ T
SRR .

1) [Mapped]) : X7 Wb pgA&, A0&EH T = MBI TE 1 U T .

Q [By Corners] : 45 PUilJi kil o W aRh A, 12005 T8 e 41 i ) A1 RRAff o 1T PRy 0T
FALE S PRI, DT RS v R 0] 322 5 560 £ T R

Q [3or4sided) : 25 =B B VY TE 51 73 WSS b A%

Q [Concatenate] : AL RAbPE, HNHEH [Lines]) : W2 BR&EREN %
2, I 52 2% 22 30 0 e 45 S n] ) 53 WSt W A 1) = A T s DY T o 6 T KT D8 4%
T, FERAE PR f5 T DLEAT B R 4

) 4882 ZREBEFFWARATA L6 RIS, ZABGELE AR AL
IR A ABEAT L.

Q [Del Concats] : MIBRTHA A LIERALBE, HNHEH [Lines] : MFRIERZ .

2) [Free) : X1kl o B i H5

3) [Target Surf) : Reifi&il s i H AR S, & H TARA AR 1

1 53 T A ) 2 SR

(D & MoK, FRITSUF . MEME L BRI ARUR T AAbR R 45 .

(2) 251 ICE Ll ET)@ k.

(3) il R Io R

(4) HEH PRI 73 2 R BT AT B

(5) JEFEIE 1 PITHRI 53 20T T EAT PRSI 5

[ 5-51 X5 =B AT e ikl 4 A

PR XA =M I XK 5-61 Fros, A B ERE T sl o), EERia R
JCHH N 6.

) (b
5-61 = ff1 FEE WLSRF T 190 4% S 491

& BiEERE
(1) @ SCATEIRYE, A BIRRA, IRICRE ST 87T A bR 3R 2

(2) GEsZARBEAY, Wk 5-61 (a) FizR.
(3) HEocE T B G .
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(4) HEAT B0 T4 i1 B % B[ Main Menu )/ Preprocessor 1/l Meshing J/[ Size Cntrls ]
/ [ManualSize] / [Lines] / [All Lines] fiy4, #fthunf 5-62 Py £ Lo T4
HATEAE, EIrhREgc Il T H BE N 6.

I\ Element Sizes on All Selected Lines

[LESIZE] Element sizes on all selected lines
SIZE Element edge length

Il

NDIV ~ Mo. of element divisions

(NDIV is used only if SIZE is blank or zera)

KYNDIV SIZE,NDIV can be changed Yes

<

SPACE Spacing ratio

=
=

l

Show more options

OK Cancel Help

562 FITATIEREI L b 8 T0 RO 4R e AE

(5) HEATHITRI4y - 3%E$¢ [Main Menu ]/ [ Preprocessor ]/ [ Meshing]/[Mesh]/ [ Areas]
/ (3 ordsided) w4, BARGM=MIEH, 5EMERIs;, Wk 5-61 (b) Fixs.

54.4 {KLX5 Mg

7E ANSYS F/5t, B o2, hE 3D SRR T, # 3D SR IoHIRE S 3D
SARRICE, KRITRMEVEAAAE e E N, AN X AL B AT e TR AN E
SO TS H BORIAER T o A B TC MRS KI5 TR0 R
fir%: VMESH.
GUI : [Main Menu] / [Preprocessor] / [Meshing] / [Mesh] / [ Volumes] , JL'F
W AR
1) [Mapped]) : Xl 73 Wes AP A% o
Q [4to6Sides) : 45 PYTHIAARE N AR 73 Wb P o
Q [Concatenate] : il FIERALHE . H N2 ¥ [Concatenate] / [Areas] : K5y
AN IER AN AT, DA 5005 7 1R DU [T A4 58S T K 7 Bl SR A< 14 4 5
[ Concatenate] / [Lines] : WM a2 MLl — MR . &N 58 K5I
WAATURG TN Be AT IE R AR B, A 1173085 A WSS DA GF T ) 225K, B DY T 1
Q [Del Concats] : 5l FkHAb . HTF 20505 [Del Concats] / [Areas] :
T BRZERM;  [Del Concats) / [Lines) : & RIE#4k .
2) [Freel : #AERTRAREIAER 7 A VU ARG, & H TAEETER.
K3 AR A (R 2 SR AT o
(1) 8 SAEFITRAL, MORVE BRI R ITARER R 55
(2) SRR I E L It R k.
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(3) FEHIA LR ITT .

(4) PRI X 0 25 R BEAT I
(5) JEFEIE = (R AAKI Iy 2500 T 2EA T RS R0
PR R 23 I B R AT 5.9+ (R 52461

545 {KEXISFIRME

R, BERJLAT AR BAT XA @A (R AU T (Source Area) A1 H Axif
(Target Area) , Ff FLUSIAT H A R0 T 2 T 8 — ZR B ATE , B2 — MR e
RS AR .

R FH A 3R] DRI PO 31 9 BT 2 AN AR CAT AR K 70 AR (R AR A B IG o i SRS T
WA T DU AR AR, AR R BN TR . R il =B AR AL, MR 2 R B
0. WOERTH i =AML eI RANE, AR B AN A o RIS . 49
WA S AR DI

fr4: VSWEEP,

GUI: #%# [Main Menu]) / [Preprocessor] / [Meshing] / [Mesh] / [ Volume Sweep]
Ly TR R NEIT .

1> [Sweep Opts] : HFUIENIRE . FAZIEIRH WK 5-63 F 7 3 F50E WO 17

=l

B

A\ Sweep Options =

[EXTOPT] Set extrusion options used by VSWEEP

[T Clear area elements after sweeping

[7 Tet mesh in nonsweepable volumes

" Auto select source and tarset areas

Mumber of divisions in sweep direction [0
Spacing ratio in sweep direction 0

oK ‘ Cancel | Help ‘

1 5-63 LI T HE
Bl 5-64 BT hfi g gl .

Direction of Sweep EEEwan|

Source Area

Uit

Target Area

ERzNI]

EXTOPT ESIZE 10 was specified
Kl 5-64 2 AR
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FAERTE TN T HE IR & e IR B AT

O [Clear area elements after sweeping) : & 1535 BRI YT k. an S
R WA, 3005 W SRS T LU P A D i, A AN

O [Tet mesh in nonsweepable volumes) : & 75 % AN BEFRAT F15 K11 43 D03 s 110 S AR TR
FH VY T A4 23 2 BEAT A K 23, 38 Hh IR AN BEFIAT F 3081 3 s 1 S A A 24 )
Gy VYT A, ANIE AR 53

O [ Auto select source and target areas) : J& 75 HAERI M5 H bR &, &g
BN E BT H AR, AT N THRE, AN W5 2N T4 & Wi A H AR .
AR IR IR, AEANRE B Sh e YT S H AR S B0 1508 P S N AR E U

[ H BRI
O [Number of divisions in sweep direction) : FI450 7 [ LR Ie 4, @H—x¢
P B .

Q [Spacing ratio in sweep direction] : 9577 ] L% 2R ITEEE L. BRI &2 50T
JEJEAAI, BE A 1.

2) [Sweep) : $ATHHMIELRI 5> WHREFE [ Auto select source and target areas] ]
St S PR AR 73 AR ) SEAARR IR A R AT B ShF 35t RS B o G SR BEE O N T4 E U
TR H BRI, D) St 5 2R 73 RS (R SIEAR RS, R MO 78 Ut A HARTD, A s 2R
BATE R, P 5-65 Fiok. B 5-65 (a) JEALE PIAHARAAMAY, i FAE AL LA B
W DARARIZ AR 7 10 BEATF85, 1305 B AR & 5-65 (b)Y i

(a) (b)

Bl 5-65 WS HTEEAR S ML) 2>

5.4.6 H%IEEAE IR

FrH VMESH g &4 AR s s, Jen] H—H 0 PR $o0 (D A2 peA kg
Mo B, FEIEBIASRER R IR TR 2 MRS ISR VE RAF AR A . Bk, XTRTREAT S
X7 TR 7 AR o SRJE S T ERR AR SOR N BT TG defia, AR A5 AT
TP 76 AR BT AR DY T 4444 BT

4 : FVMESH.

GUI: [Main Menu]) / [ Preprocessor] / [ Meshing) / [Mesh] / [ Tet Mesh From] / [ Area

Elements]) .
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REL: TvEmAR WX A E— T H W 2B & A RAR W A6 W @ AR AR 5% ek
v @ AR B SR 4 3 ) R R A
FVMESH 44 B AR B 69 L @2 R L FH B4k, mRAEA S H % MK, H—AMRiddE
A@EA, FIRRIEEMIKREFER@GET. F FVMESH 444 s 5 — /MK 69 F 4%,
BT R — R R — AKX WA, A BER 6 BT A ARAR X 5 T A

5.5 H#EARAROER

FLRRA A PR3 3T U HL A e 8 H B AT BT, i oo &
i RPILRS. DREMFREARP TR BT ROUE T k, Eead
wL ARIERIIAT B — P8I0, AN HIGAL N FROC R RARE

551 GIE®S

QU KR TEDTR .

e No

GUI: [Main Menu] / [ Preprocessor] / [Meshing] / [ Create] / [Nodes) , H & F
S IR .

1) [On Working Plane] : 7t TAE-1f_Falid AR HUT G5 A

2) [In Active CSY = #4515 mi 5 S A AT EEE AL bR R ARBR(E (XY, Z) B Ao
% o, ] 5-66 FTs IR R AE .

I\ Create Nodes in Active Coordinate System
[N] Create Nodes in Active Coordinate System
NODE Mode number
XY,Z Location in active C§ |1 | ‘1 ‘ |1 |
THXY,THYZ, THZX
Rotation angles (degrees) |1n | ‘20 ‘ |3n |
oK | Apply | Cancel | Help |

5-66 £ FTHEE AR RS R T AT RN G AE

O [NODE Node number]) : 7 g5 .

O [X,Y,Z Location in active CSY : 4G ALFR R T 17 s AR FRAE .

O [Rotation angles (degree)) : %8 X, Y, Z Fesc 1AL,

3) [AtCurvature Ctr] : 7EZEF 1) 3 A5 Rl i th s tpe AT AL, ik 7k
B, B 5-67 BT RIXHEHE .

O [Node number to be assign] : G S5,

O [NODE1, NODE2, NODE3 Nodes that define the circular arc] : & XA JEIRH =4~
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TR .

O [RADIUS Radius of curvature) : 9K }45,

I\ Define Node at Curvature Center

[CENTER] Define a Node at Center of Curvature of 3 Nodes

NODE Mode number to be assigned II'

NODE1,NODE2,NODE3 Nodes that - |1

|

[

- define the circular arc

RADIUS Radius of curvature I:l

oK | Apply | Cancel |

Help |

P S-67 LW AR 0 s QUL 1S AR EAE

4) [OnKeypoint] : 7EF JCHE AU B AT .

5) [Fill between Nds1 : 7538 AP AN 19 i Z 8] B S ML A1 1K) — R 51 G5 5 £ 2R 1K)

R BRI, B A 5-68 BTN RS HE

A Create Nodes Between 2 Nodes

[FILL] Create Nodes Between 2 Nodes
NODE1,NODE2 Fill between nodes

NFILL Number of nodes to fill
NSTRT Starting node no.
NINC Inc. between filled nodes

SPACE Spacing ratio

ITIME Neo. of fill operations -

- (including original)

INC Node number increment -

- (for each successive fill operation)

LT

OK ‘ Apply ‘ Cancel |

Help |

P 5-68 Y ) BT RO 1A

[NODE1, NODE Fill between nodes) : ZEHFE T s (I -2 05 5 .
[ NFILL Number of nodes to fill) : 1EHFE i %= .

[ NINC Inc. between filled nodes) : 7 107 miE 44 5 1 & .

a
a
O [NSTRT Staring node no.] : EFEM T A5,
a
a

-

BE]

[SPACE Spacing ratio] : 75 silmBEELER, 1 AR, /T 1 WREEZE# 46/, K

T 1 ARk,
$% ] 5-68 FiT/s I iESA TR s WK 5-69 Fs .

1 3 3 7

Pl 5-69 b1 U () 3 e B B ORI AE

9

6) [Quadratic Fill] : 5 [Fill between Nds] S 55 5 2L, AH B S0 A0

TEARE I =AY e i kil 2k L.
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552 fIEHET

F AT RGN0 2 BB 2 T 2 SO e BN IT @ Itk . BT AN R B AT 107
MEH WA BIERITI AW .

fr2: Eo

GUI: [Main Menu] / [Preprocessor] / [Meshing] / [ Create] / [Elements] , T
R SNEM .

1D [Elem Attributes] = #5&BRUARZE T QI P IT i)k

2) [Auto Numbered) : A4y i @ o0 H ASh% o5 . M=% [ Thru
Nodes) : dHidH i #oc. [At Coincid NdY = 78 H AP w2 1) Bl 5 15 4 B c,
WIFRE A IEME AR % [Offset Nodes « 75 i e (1) FE (11 U 55 HE 15 it 22 () 41 7
P RIS, AR E BB ES R

3) [Surf/Contact] : & LKW HICFIEMHIC, HRNETRRPAa 2R
%, EEA 2.

4) [SpotWeld] : @I itf oo, MY FRPPHZREEVE, BHE——
ke

5) [Pretension) : QUETIN I, TR TRATHZHEETE, wHE]——
ke

6) [User Numbered] : Fl| 75 i@ 80 HAg 2 H P $ocdn s .
56 1% W %

WA E S WA AN 3, AT R 8107188 S OB A%

FHH 250 RT3 SR A

FH WS I 53 3 0 v B e 52 AR a8 s T T A, SR 5 FEET R4 A
TR WIS, TR SRS E I EE R 2 A

A1 SR B A

el PR GRS T DU TR SR IT IS o

Wil 5-70 Ji A A B ISR L R 4.

(I I Wy Wy W

= Hodify Mesh

B Refine At
56.1 LM AL Sl
A EKeypoints
A Lines
0 55 P 068 190 6 ) 43 R A 0 72 L7 B A X Rk ) E
LNITE, TILEREE IO . PTG e 2 ek I T 40 AL ;ggglm
SRR, I 5 P TE B 1 B TE A 2 LA J I BT Bl Change Tets

1) [Nodes) : hn=4g @1y AL M, P 5-71 Fros. B 5-70 RIS B R G
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MNode selected far
refinerment

Y _ AT
EVAVAVAVAVAY, PRERAOCA S

571 IEEFEE T AR A R A%

fir®: NREFINE,

GUI: [Main Menu] / [ Preprocessor] / [ Meshing] / [Modify Mesh] / [Refine at] /
[Nodes] .

2) [Elements] : Jn% i€ oo K HLTAL IR, Wil 5-72 Fros.

lement selected far
refinernent

AV AVAVAVAVAS IV AVAVAVAVAVAS
V/VAVAVAVAVASRN =<t SO VAVAVAVA
EAVAVAVAVAY} POST = CLEAN P AVAVAVANS

VAVAVAVAVANAVS A VAVANAYY

K 5-72 I dR e oG I R
%74 : EREFINE.

GUI: [Main Menu] / [Preprocessor] / [Meshing] / [Modify Mesh] / [Refine at] /
[Elements] .

3) [Keypoints] : % & B mi K HATALHIRIA, I 5-73 Fror

AVAVAVAVAV ) AVAVAVAVAV
KOOOK) e AT s
Evavavavavie i bl SAIASTEEL

S YAVATAY
Keypoint selected/
for refinement

Bl 5-73 s e e b i o) A
#ir%: KREFINE.,

GUI: [Main Menu] / [ Preprocessor] / [ Meshing] / [Modify Mesh] / [Refine at] /
[ Keypoints] .

4) [Lines) : I35 2 LMz by mias, il 5-74 Fion.

Lines selected for

refinement
B v v "‘_"V‘vev‘k
. LIRS
RvAVAVAVAYi e N v,

K 5-74 N Te Lo ab i A%

fir®: LREFINE.,

GUI: [Main Menu] / [ Preprocessor] / [ Meshing] / [Modify Mesh] / [Refine at] /
[Lines] .

5) [Areas) : I g mi AL M, Wik 5-75 Fios.
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LEVEL=1
DEPTH =1
POST = CLEAN

Area
selected for
refinement

&

5-75  INEE TR E AL KPR

fi¥: AREFINE.

GUI: [Main Menu] / [ Preprocessor] / [ Meshing] / [Modify Mesh] / [Refine at] /
[ Areas] .

6> [ANY : NP rImes

InEs R RS B4R A DT, ARIE R EIRATAT S BRI LAY A n s D, A
WO HE, BN AL B WY Al s, KB 2. ek, s ok [Hiedl, #hk
LT U P 5-76 Firas iz R A% o T ATE o

A Refine Mesh at Node

[NREF] Refine mesh at nodes

LEVEL Level of refinement 1 (Minimal) -
Advanced options W Yes

OK Cancel Help

Kl 5-76 71 s BT Ak o I s o 135 A

O [LEVEL Level of refinement] : PA& 4040050 12k B9 nl ik e A “17 2]
57 [PEEEL. EENG 17 s/ DR RN, N S R TR L IR R T
FERY 12 KRR “57 FRORERFEEEIINES, 0 a5 (R oo K B 29 0 JsUR oK R 1Y)
1/9. 3 5-1 I T LEVEL Jrfy nl BRI BEE SR Fh ik BT IL FA RE UK RE .

®5-1 MERHNSBTIHKHIKR

LEVEL TErYE Sl N:0bviRsS
1 12
2 13
3 1/4
4 1/8
5 1/9

(0 3282. FiA ¢4 LEVEL A48 2040 K 3RAR R A RA NG 3850, B3R M AR dmAb it 42 R34
W A% HLAY. 2 £E .

O [Advanced options] : AT INE gz il. WA “No” WIAMEAT I
B, BB R “Yes” WIMHATRSdithl. 2l o< lpedtl, S 5-77
PP TEAE, TR AR 1T

P4 5-77 v, [DEPTH Depth of refinement] : AR 3% 52 I G F5 il B oc 5Hs e A% 41

P IR IR EE , BRI “17 IF, HON ik B oA i — A ool AT 4, Hpooin e —
K. [POST Postprocessing)] : JGIFALIAME IERIA%, 1EFE “Off” FosCHDGHFIME IE M
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¥, “Smooth” F/NNHBHAT I ALFE, “Cleanup + Smooth” FKI/RNEEHEAT e AbHE L HEAT
MR FE, il 5-78 fian, FEFRRKREFHMSERER, FTREBRGEHEREREG R,

I\ Refine mesh at nodes advanced options

DEPTH Depth of refinement
POST Postprocessing Cleanup + Smooth -
RETAIN Retain Quads W Yes

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

oK Apply | Cancel ‘ Help

Bl 5-77 745 s BRI Ak A et 20 4 TR DG B

Elements selected for refinement Refinement without cleanup (POST = OFF)

Elernents selected for refinement Refine ment with cleanup (FOST = CLEAN]

K 5-78  Hondifb G A AL R BoR

[Retain Quads] : J# N2 A EREFATCN UL, I BEAT AL DI FE MRS I, 3
B & 21 WAL P DX IS ER = A R . A PR A D22 58 AL Soc iR s
bR B FARAN G DU B B0, A RZIE IR E ) “Yes” , JUAT LAIE S iX Fhi o0 5 4

0 RE2: FIAGENAATAIE, KAER I EO@RETRE, doRnEls B4
BRRET, RN EAARLETE, LRAFERXER T, ReHIThERE, £
AR A6 B RS ARA 6 B RE SR ARG S B REEPATIE

5.6.2 Mg

ESCHE A D B AN FH T DY T P A 1R 5 . ANSY'S $RAT X el 2 i o T As 4. 15
ST RFEAR B AR AR I DY AR e OEHE 7R DY AR 1 e 80 8RR
/D W R S FRCE,  D RE SCE T A RS [ R

. A CUH YA AL B N E R T
1) XPASBH T3 —AMA R DY Thi A4 S ool SR AT Bedk,  Sodt ik .
4. TIMP,
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GUI: [Main Menu]) / [Preprocessor] / [Meshing] / [Modify Mesh] / [ Improve Tets ]
/ [Detached Elems] .

2) R E AR P I DY T A S e s SR St AT HTBE DI REXS 7 ANSY'S FF A= ol ) A% 194 A6 At ik
L, AR .

w%: VIMP,

GUI: [Main Menu] / [ Preprocessor] / [ Meshing] / [Modify Mesh] / [ Improve Tets ]
/ [Volumes] .

2. {ERiZThEER an T PR

O BRI 4 o 2t el 4 il ol R n A A

Q6 A% R BT A DU A R SRt (Y BT, A A A TSR A N AT [
M CH USRI I Z5 2 DY I AAC ) {ELDY I 44 B e ARl e /N T AR oo AR 20O .
FEVY T A RIS S 2, ANSY'S MIH FRISERE s 1 08T 70 e 45 8T ) FRoc 4R

[ 3282 v9dmik NAR R RA L AH KL TITE (SEAELAIR) . #lde, ZHE
2 f 3R IR, oS @R few AR E 2 ) A R A AR, 2R B IR AP SR
R AF v AR AT B,

3. fnE T REFITHE Mg RE

3T LA B3 2 LIS R LA DY T A4 o A it

1) [P A6 201 4 sy e P B G B4 S Ty — IR R C4 L k

2) A I BAIL G O T E Y I

3) A FOIMB AR o OF SR RIT IRTMA FD .

3T LR 815 2 BN AN REREAT DY I 4% 0 A it

DIk =iy | ERIR N U e T A i

2) AT IR SEAR b OF SRR Rt LD, HW IS T AN R ITR
210 I

4. [ AR B 7T P A S0 R E A 1 R

1) DUt Aot Ja, oo 5 AT s g 5 T 2.
2) iR ANSYS i8R R EH SRS ERAE, WIMRBA AS. (HE, AR BT R
YEJFAE ANSYS SRR INfIN T A7AE, W ANSY'S B S filh— > El 70 e5cs ) R A

57 ¥ & W &

AP R TC TR Ao A 45 RANE, TR, ANSYS FR/FHEAT Bocks & DLEE I P Y
RN BRAERE AT LB T TARANGF I BT, 5 BT AR A 2
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571 MigEE

WK o e B IG, AT AR AR R A 1) P A A A D e A 2 W At ) i i, 3 ik
wks

fir4: MCHECK.

GUI: [Main Menu] / [Preprocessor] / [Meshing] / [ Check Mesh]) , H. N2
M FEMT o

1. [Individual EIm) : EMEETHIT

1) [Plot Warning/Error Elements] : H THI &I iiE, 70 AU, 285 AR It —
B, JFHEE A SN AT RR, EF%T R &l 5-79 Pros B 1 HE .

A Plot Warning/Error Elements
Plot Warning/Error Elements
Good  Elements (blug) [~ Do not Show
Warning Elements (yellow) [ Show
Error Elements (red) ¥ Show
Plot [v with lines
OK ‘ Apply | Cancel | Help

579 X3 RTINS TEHE

O [Good Elements (blue)) : & WoriFIHRIG, HHRITL R AR E.

O [Warning Elements (yellow)] : J& 5 W& & 1570, 250G SR e,

QO [Error Elements (red)] : /& B/R82 M H o0, HHRRITER N A,

Q [Plot] : RS R Ergs Ry, 2 WA .

2) [Select Warning/Error Elements]) : #&#E & POl impoc, SR S8 ma
Ll 5-80 I s (R0 TR AE o

I\ Select Warning/Error Elements

[CHECK] Select warning/error elements

LEVEL Elements that produce Warn + Err -
OK | Apply | Cancel | Help |

Bl 5-80  JEFFE TS ILEER R LT T A

[LEVEL Elements that produce] : IEFHICHIFRE. EF “Warmn + Err” &R [A
ERES ICHAENR G, &4 “Bre” RO {UEFETIRPIC.

2. [Connectivity] : & MLERYIEEE

1) [Ck Connectvty) : & iZELEME PR A .
2) [Sel Bad Connt]) : MEHIELNAFAE M L IT .
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572 HETH

ANSYS FVF/ERIRE R R A sh AT oo s &, JFRERERE R, At
PUCAIRAST AT, AFFDB R IC IR e BRI, FE% O A TR S 308 A5 RS 52 B il ik
TR o QR PRI T AT R PR, A OCEEA R A5 R, IR S A% K 43 R M
AfEftdE AMESH 8¢ VMESH i 442 iU FR. G .

R g R R

fir4: SHPP.

GUI: [Main Menu]) / [Preprocessor] / [ Checking Ctrls) , . FZ% v 8 e H
wnr

1. [Model Checking] : 1&ZUt&E

FERI S PRSI, SR A REAT SEAR R S A FROCAR R A, iz sic o, L s 5-81
71 R T AE o

M\ Model Checking Controls —
ive status

[MODMSH] Model/FEA checking

oK ‘ Cancel |

5-81  BERLRG AP I LG HE

7. [MODNSH Model/FEA checking] JL{ 547 FROCE UG & i B rp, AT 00 LT
Q Give status: $EIESAARBIAL 5 R TTHR FPIRESE B

O Deactivate check: 7F £ A% ik 2 A 4% 138 I R AT S AR5 A R oA 28 (R4S 2 o

Q Reactivate check: {F F AR oo I b AT SR 54 BROTRI R AS 2

Q Detach: 73 & SRR 544 B ITTHIAL R G .

2. [Shape Checkingl : BT KEE

BHF LK, ook RMAE, Balnizadn, FaE 5-82 Fras X A

M\ Shape Checking Controls _ L_J
[SHPP] Level of shape checking On w/Error msg -

Change Settings -
On w/Warning msg |E
Off i
oK | Cancel ‘ Status 2

5-82  HUICTBRARAL B XHEHE

1) [SHPP Level of shape checking] : & RKEL A, H U NiEIi.
Q On w/Error msg: T HICIERIG A, FFRE TR BEE R .
Q Onw/Warning msg: fIIFHRICERIE A, FERE ERELE .
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Q Off: KHIHITIRK A

Q Status: A& T & WULRE &S E BB RA .

Q Restore Defaults: Pk 5 & TR 25 2 B B

Q Summary: F3& S F P A LT HIOTHEIRK A 4R

2) [Change Settings] : 2 HRILRSEBS]. EFE “Yes” FonHda iR
HSHRCE X UHE, LT “No” , MIMIAKAL ANSYS W% i FEAZK

3. [Toggle Checks] : AFEEHRERINE

Pz, g 5-83 B R AR .

I\ Toggle Shape Checks

[SHPP] Toggle Shape Checks
Aspect Ratio Tests [ On

Shear/Twist Ang| Deviation Tests [ On
Parallel Side Tests [ On
Maximum Angle Tests ¥ On
Jacobian Ratio Tests ¥ On
Warp Tests ¥ On

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

oK Apply ‘ Cancel ‘ Help

K 5-83  JEARRL B TT X EHE

HIUIE

[ Aspect Ratio Tests] : .Gl K LK 2.

[ Shear/Twist Angl Deviation Tests] : .G W] [ ZZ(HA £ .
[ Parallel Side Tests) : H.ookf i AT MR 2o

[ Maximum Angle Tests] : *oci KICfHR A,

[Jacobian Ratio Tests] : FEr] LLAS 7

[Warp Tests] : HLocRIHh RE A .

I Iy Wy Iy Wy

58 FH KR MW %

WA o3k i 2 I 53k 5 0 12 PR S AAASE 28 L T AR BB AR 1 ORI IT . T B — M s 2L
BITCIS, I AR B e b B 8hiEBR, BRAFX SRR BT A S X5 T M. 1
ETCi F b5 A AR I ST T L (Y s A AT Bk i & I AN S e 2

BRI 3 W I AN S B R SR E BR 1 MR T B T H] LESIZE iy & B8 I
WO B A o B AR A | 508 S AR R 0 0 20075 ok R A

THERAS AL RE M OCHE T 2R, B F i BRI A

1) TS 55 BT Ik 5 1) SR B RORH IR 2R IR0 ORI R TT . AT R 2105

4% : KCLEAR.

GUI: [Main Menu] / [Preprocessor] / [Meshing] / [Clear] / [Keypoints] .

2) MHIBR5 Frik g AR R I s Ze s AR R 2151
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fir%: LCLEAR.,

GUI: [Main Menu] / [Preprocessor] / [Meshing] / [Clear] / [Lines] -

30 W By i ade i ARG AR 1) 0 R B, A6 R Ak

4 : ACLEAR.

GUI: [Main Menu] / [Preprocessor] / [Meshing] / [Clear] / [ Areas] .

4) MR P ik i B ARAH IR JR B ROMMA TS, A R A5k

T4 : VCLEAR,

GUI: [Main Menu] / [Preprocessor] / [Meshing) / [Clear] / [ Volumes] .

FE— MRS BRI T, B M EooH 2 /> Cayds b 7. WK
PR TCEC SO BIERR T, I AXA BTt vl A G FR5E T -

Hifir% TYPE. REAL. MAT 1 ESY'S Jigy Se AR A (1 Bt 199 1 Xl 70 () iy 2 11 ok
HERTTJE T, H PR B Sl BRI R TC R . ESIR AT S AR D, IX AT BRI
JE M ) JE kR

59 4EEH— EH R MR

LA 5-84 B SRR AN R AR 23 i, 4 ANSYS IRERI 3 1K) %5 B, 75 2
e A2 ] ANSY'S ANIR] W R R 73 1R 7 ik S ) o3 G R K AN )

ANSYS|
Qe

3 SEP 11 2013
12:16:58

VOLUMES

Bl 5-84 SRR S R

BB R &l 5-84 Fro, SEGISCAT44 4 5-6, 16 ANSYS14.5 o G2 4548 (1 SEAR ALY

BIRES 1

QI E R A 5 AR
AR S BB
L 1 1T S R
LRSI R S AT
UL R i, (e R R4 AL R

Oo0do
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& gitie

1. B B MR 5 AR 5 ZYEST R

(1) #%#¢ [Utility Menu]) / [File] / [Resume From] 74, LA 5-85 FrniikiE
AR HE, RSO IR file.db SCHF, Hh ox [HEEHARIA, AR,

Resume Database

Flesume Database From Dirsctories ok
file. db g:%bookhch 545-B4model
Cancel
file. dbb =Ey 0
ile. (£ BOOK
=CHs _te |
=56
= model
List Files of Type: Diives:
‘Database Files [*.db*) ﬂ ‘ @ work, j Metwark...

I lgnare parameters on .db file ™ Suppress auto platting

[ 5-85 Pk B X UG HE

(2) i%EF¢ [Utility Menu]) / [Plot] / [Multi-Plots] 7%, W/ ilx%.

(3) % $£[ Utility Menu J/[ PlotCtrls J/[ Numbering J iy %, # Hi [ Plot Numbering Controls ]
XFUGAE, /2)3% [KP Keypoints numbers] F1 [LINE Lines numbers] &iEHE, i HRZESAE Ky
“On”, M o< [, PLEIRIRE 5-86 Fisr4h

9 3 14 2
SR 16 4
L8
6 L ox hu.l 8137

e 12 v
: 15

K] 5-86 FAIXIZ TR T ER
(4) %+ [Main Menu]) / [ Preprocessor] / [ Element Type] / [ Add/Edit/Delete] 4>,
&l 5-87 Fronff) [Element Typel ¥ AN iR HE, PRl add .. [$24f, 94 [Library of
Element Types] P CR A FEXIIGAE, 4% “Structural Solid” #[1) “Brick 8node 185” ¥ijg,
WIURM S S HEAE R “17, i ox Wiedl, i e TRHER) close [42241.

LINE

SEP 11 2013

N\ Element Types [ = 11:06:25

Defined Element Tvpes:
JONE DEFTNED

N Library of Element Types

Library of Element Types

Brick 8 node 185

ok | apply_| Cancel| Help |
Add.. | wtione..] Delete |
Close Help
K 5-87 HICHEBLE X
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(5) #%#¢ [Main Menu] / [ Preprocessor] / [ Material Props] / [ Material Models] iy 4>,
s Pl 5-88 Fi k) [ Define Material Model Behavior ] 52 RIS J& MEXHEHE, 20041
KAMEP R O &8 MR S 5, RGBS S 500 “17, ISR WoR
M BL S SCRIMREE K, 121 5-89 Jros i€ M BHEPE

A\ Define Material Model Behavior [=[@] = ]
Material Edit Favorite Help
[ Material Nodels Defined [ Material Hodels Available — |
_ — IRULivear BotropiaBregprties for Maverial Number T [ =]
Linear Isotrapic Material Properties for Naterial Number 1
T
Temperatures
EX 2. 111
PREY s |
j;l || hdd Temperature|Delets Temperaturs| Graph
K| et | Hep |
Bl 5-88 & SUMPRHBURY & o0 3 HE Kl 5-80 58 SUMPRHBUL Ja M0 T HE

(6) 1%+ [Main Menu]) /[ Preprocessor] /[ Modeling] / [ Operate ] / [Exclude ]/ [ Areas]
/ [About Axis] fir4, HILFABOGEHE, EALE P Em, i o< Wedl, mxHI
HOGTEAE, 7EARF T BOCHE & 67 “9”, Bk o< [fiekl, #ith [ Sweep Areas about axis]
XHEHE, 7E [Arc length in degrees] MEI-H# & “907, #ich o< &kl ok BEAEA AL
A A T 1 IE SR P i @], R sl 5-90 Fom IR R

ANSYS|
3

K 5-90 AR HAH S 0 G R
(7) #%F#& [Main Menu] / [Preprocessor] / [Meshing)] / [Mesh] / [ Volumes] / [Free]
frd, PRICZSIURBER, Wi oo [, SO FI RS RIY . RIghEE I 591
PR o

ANSYS|

Bl 5-91  Jad 3 d P Rl 2 SEAR BT PR 45 2R
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2. HAERKMIE

(1) %+ [Utility Menu] / [File] / [Resume From] w4, WMIEE 5-86 AToNIKITK R
BHERTERE, EFESCAT R file.db SCAF, FEHAN, P AR,

(2) #%F¢ [Utility Menu] / [Plot] / [Multi-Plots] fv%, /R EilA % .

(3) i $£ [ Utility Menu J/[ PlotCtrls J/[ Numbering Y1y %, ## Hi [ Plot Numbering Controls ]
XIUEAE, /A)ik [KP Keypoints numbers] A1 [LINE Lines numbers] &iEHE, {FHOREZE N
“On”, Hii feil, MK RE 5-86 P4k .

(4) #%#¢ [Main Menu]) / [ Preprocessor] / [ Element Type) / [ Add/Edit/Delete] 4,
# 1 [Element Type) HLICISAG1EHE, Hddy add.. [J%4, 5% H [Library of Element Types]
FIGIRIPEXIUEAE, JEFE “Structural Solid” 1) “Brick 8node 185”7 Hit, LKA S
SATHERA I 17, i FH, R TR TN TR HEMY _clese [H44H

(5) %+ [Main Menu] / [Preprocessor] / [ Material Props] / [ Material Models] iy 4>,
# ! [ Define Material Model Behavior) & X AR @ M REHE, A RIEF BnEL
E A EHEY )25, RGBOINIM B G5 “ 17, A MIF1R Wosiab kL 75 288 X
IR £, $2 K] 5-89 Fros e UM EHE 1

(6) %+ [Main Menu] / [Preprocessor)] / [Modeling] / [Operate] / [Exclude]) / [Areas] /
[About Axis] @74, HIAGHOSTEHE, 7EPLE s E, b FEA, PR IS X
WEHE, 7ERLE GBS “6” “9”, My ox 4, ﬁﬁﬂj [SWeep Areas about axis]
XHEAE, 7E [Arc length in degrees] &I 3 'HE “907, i Tﬁ‘éﬂ Bk B A DA
B A b 1 AR L 4 @, R &8 R Wi 5-90 F)?TE’J’BEQW

(7) i%Ff [Main Menu] / [Preprocessor] / [Meshing] / [Mesh] / [Volumes Sweep] / [Sweep]
e, EHUZSLAARE, B TR, R SEARTREAT B RAR K53, Rilor g5 R an 18] 5-92
7R o

5-92 I AATAUA A R Gy SE AR £ R

3. B MAEE R 1%

(1) #%#¢ [Utility Menu]) / [File] / [Resume From] 54, HILAIE 5-85 FrniikiE
B P URHE, BEFESCPETE A file.db SCPF, Bk o< [N, SRR,

(2) i%$¢ [Utility Menu]) / [Plot] / [Multi-Plots] 7%, /R ilx%.

(3) #%#[ Utility Menu J/[ PlotCtrls J/[ Numbering 74>, . i [ Plot Numbering Controls]
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XPUEHE, )ik [KP Keypoints numbers] il [LINE Lines numbers) & EHE, i HORZSAE N
“On”, Ml o [Jdll, PP 5-86 BRI R,

(4) #%#¢ [Main Menu]) / [ Preprocessor] / [ Element Type] / [ Add/Edit/Delete] 4,
i [Element Typel H v BRI {EHE, PRl add.. [$%4f, 5 [Library of Element Types]
FRICRAY XS TEHE, P “Structural Solid” H ] “Quad 4node 1827, FICHRAISH S1fi ]
BT €17, B aeey [FedH . 4k4k Jij% “Structural Solid” H[f] “Brick 8node 185” ¥.Jt,
BICRR S S AR N “27 Rk F . L RGN HE () close 154

(5) #%#¢ [Main Menu] / [Preprocessor] / [ Material Props] / [ Material Models] 7%,
it an ¥ 5-88 Jir7 ) [ Define Material Model Behavior] s UM RMBE AL J& P X 1EAE, 241
FHEP B8 O 28 XA B RS, RN B G54 “17, AL MF1R ER
MR EE UM RLH R, 12K 5-89 P XHRHE M

(6) % [Main Menu] / [Preprocessor] / [Meshing] / [Mesh] / [ Areas) / [Free]
w4, HIABOGIEHE, ZERLE g E— T, ek o< [N, W 5-93 Bk,

K 5-93 T E eI o 4

(7) #%EF¢ [Utility Menu]) / [Plot] / [Multi-Plots] 7%, /il % .

(8) 1%+ [Main Menu] / [ Preprocessor] / [Modeling] / [ Operate] / [Exclude] / [Elm
Ext Opts 1174, 3t BT 152 B R UM UG HE , W11&] 5-94 7k ZEL TYPE Element type number ]
k£ “SOLIDISS” ¥y, 7 [VALI No. Elem divs] 4N “107, FoR3EH7 ) H G 5L
AL L 2R 10,

(9) #%F¢ [Main Menu]) / [Preprocessor] / [Modeling] / [Operate] / [Exclude] / [Areas] /
[About Axis] iy, LIS IEHE, fM@EPT/\EXﬁ Sptiox AL, FRIKHIAR R
SPUGHE, (EALEI TP B s “67 “97, i ox [dl, # [Sweep Areas about axis ]
XFEHE, 76 [Arc length in degrees) JEIUH BEE “907, #ihi o< W, HdiBsesi
B A 4 b 1 I A A A E e @, RGeS on Bl 5-95 BT AR R .

I\ Element Extrusion Options [ ] ANSYS|
EEEEEE
[EXTOPT]  Element Ext Options. SEP 11 2013
17:08:20
[TYPE] Element type number 2 soLD1ss E
MAT  Material number Use Default 3
[MAT] Change default MAT 1 B
REAL Real constant set number Use Default -
[REAL] Change Default REAL None defined =
ESYS  Element coordinate sys Use Default -
[ESYS] Change Default ESYS 0 B
Element sizing options for extrusion
VALL  No. Elem divs.
VAL2  Spacing ratio D
ACLEAR  Clear area(s) after ext rn
oK Cancel Help
o] A T N N
K| 5-94 TOHE T 1 B TN TEAE 5-95 DX s 4iE DR %
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4. B HTE AT (R R P A&

(1) %+ [Utility Menu]) / [File] / [Resume From] x4, HILUIE 5-85 sk
B UERE, ERESCIEIEp ) filedb SCfF, b ok [N, SABIA,

(2) 1 [Utility Menu] / [Plot] / [Multi-Plots] @iy, W R4S,

(3) i $£ [ Utility Menu J/[ PlotCtrls J/[ Numbering Y1y %, ## Hi [ Plot Numbering Controls ]
XTiGAE, /2)7% [KP Keypoints numbers] F1 [LINE Lines numbers] &i%AHE, i HREZAE K
“On”, Hiidy__ox [k, PLEERE 5-86 P4 R,

(4) %+ [Main Menu]) / [ Preprocessor] / [ Element Type] / [ Add/Edit/Delete] 4>,
#fit [Element Type] FICRAINIUEHE, Hoili add.. [$%%H, #fH [Library of Element Types]
FICRRIFESHEHE, EFE “Structural Solid” H[1) “Quad 4node 1827, FRIGRM S S ffi
BT €17, P seey Al . AREEGEFE “Structural Solid” H[K “Brick 8node 185”7 AT,
HICRM S S AR, “27 Mk ok [, Bl TR BN HE) close [

(5) ##& [Main Menu] / [ Preprocessor] / [ Material Props] / [ Material Models] #iy4,
g ] 5-88 k) [ Define Material Model Behavior) 5@ X A4 B & P % 1EHE, 2241
RAET 7R 28w UMM BHRE R 9 5, RGEOAMIM B R G54 “17, LR 2R
MR B8 LM B, 1K 5-89 Fm e X RHE V.

(6) ¥ [Main Menu] / [Preprocessor] / [Modeling] / [Create] / [Lines] / [Lines] /
[Straight Line] @4, # A HOSIEHE, ARG IOCHE /i 2 FIOCHE A 4 A plidk L10; ARKIKES
IR n 1 RIOCHRE AT 12 ARk L1, Fiahy ok i

(7) %+ [Main Menu] / [ Preprocessor] / [Modeling] / [ Operate] / [ Divide] / [ Area
by Line] #ix4, SHIFHOSTEAE, FAHE—I, B oc WEEHAAIA . PR IR OGO
HE, FRIZE 10 M1 1T, Fafi ok [EAH, BRIN T OVl =g

(8) #%F#¢ [Main Menu]) / [ Preprocessor] / [Modeling] / [ Operate] / [Glue) / [ Areas]
T, SIS BONTEHE, R =AM, Bl ok WEdH, Wl 5-96 ot ior gk .

9 3 L4 & 10 e~ 2 1
“ i

Kl 5-96 =AM 4 G A AL R oR

(9) 1%+ [Main Menu] / [Preprocessor] / [Meshing] / [Size Cntrls] / [ManualSize] /
[Lines)] / [Picked Lines] @4, #HHFRHOSURHE, F5HLZk 4 Fil 6, FRHFAIZ ERHITR
SPCEXHEHE, W 5-97 Bivs, {E [INDIV No. of element divisions] "4 A “107 , #id;
_ o< A,

(10) %+ [Main Menu] / [Preprocessor] / [Meshing] / [Size Cntrls] / [ManualSize] /
[Lines] / [Picked Lines] @4, #HIGHOSIRHE, JRHNZE 1 F1 8, #HFE I ERIT R
SR E ST, {8 [NDIV No. of element divisions) H#i A “3”7 , i ok |44,
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A Element Sizes on Picked Lines

[LESIZE] Element sizes on picked lines

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

(NDIV is used only if SIZE is blank or zero)

KYNDIV SIZE,NDIV can be changed v Yes

SPACE Spacing ratio I:I
ANGSIZ Division arc (degrees) l:l
( use ANGSIZ only if number of divisions (NDIV) and

element edge length (SIZE) are blank or zero)

Clear attached areas and volumes [T Ne

OK | Apply | Cancel | Help

K597 e B IC RS RHEHE

(11) #%$#¢ [Main Menu] / [Preprocessor] / [Meshing] / [Size Cntrls] / [ManualSize] /
[Lines)] / [Picked Lines] 4, #HH4aHONIGHE, FHHLZ 2, 5’$u”ijEXQ)JZJ:EI/J$7ER7LWX
BXTIEAE, 7 [NDIV No. of element divisions] 4N “6” , i T2 .

(12) #%F [Main Menu] / [Preprocessor] / [Meshing] / [Size Cntrls] / [ManualSize] /
[Lines] / [Picked Lines] fir%, RIS IHHE, Ik 7 419, ﬁtﬂﬁm%iaﬁﬁmﬁ‘
~PREESHEME, 78 [INDIV No. of element divisions] %A “3”7 , #i T4

(13) #%# [Main Menu] / [Preprocessor] / [Meshing] / [Size Cntrls] / [ManualSize] /
[Lines] / [Picked Lines] x4, #fHFRHOSTRHE, FRHLLE 5. 10, 11 F1 13, SRHFREE [
A T0 R~T BEXTIEHE, 7E [NDIV No. of element divisions) F A “3” , A o«
24

(14) %+ [Main Menu)/ [ Preprocessor]/ [ Meshing ]/ (Mesh] /[ Areas]/[By Corners]
A, AR IO TR AE, ﬁ%*ﬁﬂqﬂfcﬁ'ﬂﬁ’ﬁﬁﬁ/ﬁ L H Pkl o PR A O 1%
HE, ARUGEBUOCHERT 2. 3. 5. 4, Hili A, nmn \ﬁul 5-98 iR

9 3 w4 2
Ee=—F—F—F—+—+—+—+F—+—Hix
\JEEC
6 ‘Z X 10 e sMF

Wi w
Telas

Kl 5-98 SCHEA 2. 3. 5. 4 ZH A DR AR I 5 R

(15) #%#¢ [ Main Menu)/ [ Preprocessor)/ [ Meshing]/ [Mesh] /[ Areas)/[ By Corners]
%, AR O TEAE, ﬁ%*ﬁmqjqjlﬁ]ﬁﬁ 1/4 lﬂﬁ i Pl o PO R X
XSPURHE, MKOGEHOCHE S 1. 2, 4. 12, g T4, H’Fﬁﬁ'ﬁj\ﬁilﬂo

(16) %+ [Main Menu)/ [Preprocessor] / [Meshing] /IMesh]/[ Areas]/[By Corners]
A, BUBIAIHONTEHE, EPER AT 1/4 BRI, s ox [, PRSI
XPTEAE, MROUCEIBOCHE AU 1, 12, 7. 8, iy ok W, =AM magkl s anl& 5-99 o,

(17) #%#¢ [Main Menu] / [ Preprocessor] / [Modeling] / [ Operate] / [Exclude] / [Elm
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Ext Opts Y4, 5 HY PR T 18 B IR UG TAE, 4P 5-94 7K~ 7E L TYPE Element type number ]
hik$E “SOLID185” iyt, 7E [VALI1 No. Elem divs] H# AN “107, FKoRHHr i 5oy 5L
PRI 2 5 10,

5-99 =AMk R 45 R

(18) i+ [ Main Menu)/ [ Preprocessor]/[Modeling 1/ [ Operate 1/ [ Exclude /[ Areas]
/ [About Axis) fir4, HIAAHOHIRHE, (ERLE PR ECE, s o< [dl, FRXRHILEG
HORHEHE, ZERR I Fh e B i s €67 97, s ox ekl 9 [ Sweep Areas about axis]
SHEHE, 7 [Arc length in degrees] ZEIHH#EE “907, fdh o< [kl o 5 A Al
P A 1 IE S5 B e @, RGeS on W 18] 5-100 Fos (A R

Pl 5-100 8 3oL IR 1T Do 4% SEE A1 A5 8 £ o 4%

510 3 A

(1) ANSYS ] A5 Mg TAF-F-f ?
(2) ANSYS HHATHREAAER R ? S ARBR R AT A LhAE?
(3) JRTBARAR AR AR LR T 957 W A 2
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