JRAREE TORAAR LB GBSO

SRt R BRIT St

TR aEA . R TR HUM=3F 48T HUM: i
m R

X FERE R AR TR AR, B A 15 1 v 7 vt 21 DR B L W S 2R RE S
IEFREHIZAT o R SCEERRIRE AR W AT RO 2l M s R 48, IF
FLC & AH R I U S5 F4) A5 V3 S AR RE 0 5 BRI SE 1€ 1R %% s A AN 5 2435 21 10
ROR o W SCAGRAESR SR AR A = h A AR i m A o, SRt
LA P R 25 . ST IR IR, AEBUS ORI A e, 32
Rz Al FEVE DR SOR R E R, AR AR SO T O AT SR A SR R
FRIBIF T N 2 o

ASCIE I DIEA AR 7 26 B DU RE SO 7 Qs SO BT WU R 42 Y
B LA IR e i, g AT R i it

TSI I AU SR AR PR A AN R, TV SR R
RGBEAN Pl# . T O SEEAT 70 b Wil A5 B O, #Eify 221
FH SRR [ 6 1) R G A R B I

BERIASCH 5 EE SRR S, SR =4 S B B Pro/E #E4T
SRR ARE ANSYS, BEATAHICRIE Rt . Wt 0 S S A R R A T e 2
HrH TR BN AR AR O, e A5 B% = 4R A U S 2R AN
TR AR T2 BN T B RIN ) = o 3l B )z B R OG5y
B, AT BT STIRAE BT B 32 77 0 BT vt 5 2 Il S A 80

ARG UATBR TT o0 A 3 GE i SL s A Gt 9 A (1 BARBE T3V I S B b
HY WU ORI 58 4 et BAT — e AR SC,  THE BRAH SR I D RE A R i) AT
— 3 B A R S

KB MR WERG 4R AT ANSYS



JRAREE TORAAR LB GBSO

Design and finite element analysis of
hydraulic support

Abstract

As the fully-mechanized face in the coal mine, the work of coal mining need to
be high yielding and highly effective. And the key to the mature work is he hydraulic
support could operate normal and stable. Effective hydraulic support in coal mining
face support is through the application of the hydraulic system, and cooperate with
related mechanical structure of the hydraulic support can complete the pre-set each
movement and the need to achieve the effect. Hydraulic support in coal mine fully
mechanized working face of equipment most frequently used equipment, is also very
important, of course, production technology and equipment. For these reasons, in the
process of the development of the hydraulic support design, the safety and reliability
of the stent and focus on the technology, is based on the existing knowledge content in
the research of hydraulic support.

In this paper, taking a mine production under the condition of four pillars support
the shield hydraulic support, the design of the hydraulic system and the finite element
analysis on the design of science.

First of all, through the analysis of the working conditions of hydraulic support
and external load characteristics, basic circuits of the hydraulic system of hydraulic
support, working condition and so on carries on the analysis to the relevant data is
obtained by calculation, and then draw out the basic principle of the hydraulic system
diagram.

Then using 3D software Pro/E to complete three-dimensional modeling. finite
element analysis software ANSY'S, and then will be after the completion of the three-
dimensional entity model into ANSY'S, to carry on the related model simplification,
meshing and so on related operations, finally get the 3D modeling of hydraulic
support under different working conditions of different parts of stress nephogram of

stress, load, etc. Through the correlation analysis of stress nephogram, finally get
Il
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hydraulic support need special attention during design and stress analysis effectively.

This article is based on finite element analysis and system to build hydraulic
system of the practical application of the modern design method, the complete design
of hydraulic support has a certain meaning, to solve the problem of related

engineering knowledge has a certain application meaning.

Key words: Hydraulic Support; Hydraulic System; Three-dimensional modeling;

Finite Element Analysis; ANSYS
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FHAR AR SC AR 8] 1R (3RS T Tl ol LAF R [ 5 Ss fanpL, 38t S SC B AR E IR B
28]

(4) RISl SO 5E s S8 BB S8 TR it 7 2z S M LAHERS 21
B TARAL, KRNI 7 3T RIHER AL, B3t = SOk S E N SR IR IE RS 2
BITR —ANBT TARALE
2.2.3 BIEZRRIERFHIEAR B

TR SC AR5 1) R G LG P BN AR I e 1 R RS A s [l
P o WURIEH RS ESE T AIESRN . 28 E8. e, BIREENNTFZ A
A ) [ 5

(1) fHefa) [l %

e 160 5] 328 2 Xof %%V L B8 AR Jis o BVBORAT JE DT TR HEAT 208, AT 4%
TV Bk 3 4 (BT A H AR H o A — R A P BTt ek i, 4 1 Bl )
A TRT SR 22 2% P P 48 ) [ 2

O e [ 8% A 2.5) BT, 12000 8% 3 0 I E A = A7 DO 388 e )
[RGB, T LI o A He ) 1 I B A ) B ANV R R AT e ] o T SR A8 ) [ 2
BA W Z 8] AT DA Sr A, AT USRI AL 01 RGBE, (ER X HEAE A5
SR ERAE KA RE . ANRER B R ARERAE X SR B IR

@Z Pr e ir) Bl & 2.5(b) s, BRI 3 2Rt LA HIE R e,
Wt — METFRAE, WURSLZ ) H B8 — RSB . 2 B 4 ) m] % 1) B — A T
AL NS LA B VR AN, A2 B RERAE R SCARIE BARIR, DR 45
N SRR K FIE BEEE SR A R AR
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—55
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iR

(a) {2380 ) o (b) % 4 [ [1] %
[& 2.5 (=)o) B%

(2) JEH A%

YU AT P52 BB AS 5] B A 1 42 ) R A, e ] B 1) I FH ] A ASE A5 At A7)
Z IR RIEIAE TR AR L T (20, SRR s RE R 1k i 2N SRR ER AT oK 1™ 2L
Ja k.
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O \’“@4 LT

S Eﬂﬁ AN
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=
o

]

o

& 2.6 %50l E&

] 2.6 (a) fA [m 6 A 05 P17 78 A R i T ) LA 4 1 4 ) 1 2L ol 1) 322 [
B, A LB Ak BN SR A ST [R) B B A I 5 A TR Y 455
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2T R ALAE 1 REAT BEAESIVRI, P HE IR v e Y VA B ] 5 1
2 IBREE A B i 3 Sk B LA 5 B M [RlEE, HSLEE b IEFESCIER, H
[0 1] 2 A9t 2 TR O T 703k B Sfe BERE IR IR AT IS0 AT 1 S8 B AR 1 4
SLAE 5 WALAEREAE (BRI, WUl B2 B2 I R AN R AR 8 [EA,
SEAE 1 BUCVE SE B AE R BIAT, NI ORAUEVRUE SR UG 28 SEAEAE SCEE TG 24
SEAE 5 AT ONSCHEIRAS IS, BRI 8 AT NFTAL, WMo B NS
5 [N REAE 5 ST HEER TRARGEEAT SC4%, SR JG SR I 18 2 B 4T PRSI 1
SERMPEAEBER, Rz, BEXFILAE 5 AT AT (AR R A =P R 1S
Olo BZ, XFFRVIEBRE AT DLORUE GG 2845 SLAEX AR HEAT 34

B 2.6 (D)3 H] 1 PR/ E% B TR R, O ) AR A [t 1) P AR SZAE AN RE [ o
ERIORSE S Yib R Se o A

FE IR AR AT (0T V00 2 rR AR 22 1 PR/ SR I, 24304 13 52
P, WO 1L A R, XA DB BRI 12 1ESIAE 9 SE R
FERIERAER, [z RASIHE 9 S A4 REibarkE 13 SE At mah e, 7Ei% i
A PREAR—FERRAE R, 10 A1 14 2 FSRBE oAk T Rs Rk 0, 7R E W
IO ME AR 10 A0 15 XS s 42 h], f5 Zik e TP E IR Tar
HESCERIN B e /NSO I A BEPRAIE ST I 2 Ak

(3) BHtlnl i

N T AEAF RS BLAE AN R AR IRt B8 A S 18] 6 sy T ARV e ol o BRI
T PHAE RO L) AR R, SB[ B A RE S LI — H o VRS B Y i Js s
PH I BE TSI ZEATAE [l 4, XA BETA 21 L0 V3 L 5 8 2K S 4E 77 5381 H Y .
SV LA AT S AT BETBIE ZEAT B AT S Y, IR gt BE A B G
A 2Z G E nara =41 NE N0 P =TI =Y o il & L R A N A BT 2
BRAR BRI ) 53

TR, A 1] r S P S R e g A SIS It £ A R IR
BB S BRSO A B 2.7(b) . FERE AR IRl o, A e i
H A N EHERS T 7 T0 DA S e T P T [ 2 b, A 2078080 B B
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aln n ]
IOy WIIEIXY  WIISTR

| | |
(a) Sl S (b) 31 S (c) Wi B

2.7 ZHiEEE

(4) TR #%

BHJB 151 2% Re 6 LE AL T2 BIPIRAS N IR RLYE — 52 YE I N B b i S
VERE,  [RII I4 AEAE YRR GL S AR AT AR GBI . BHJE [l it S B R AE S e
ERERIRECE IR R, W 2.8, % AR IR 2 B E AR LT E
s S 2, i AN L B B2 TR YR PR T 2% 24 v HC S RS 2 VA FH
111 368 3o T s S B v L B R S AN TR R AT ORI T S, iR
RELE RIS A REIA BRI H 1, XRF sk Bl DR UE TS SLZE 2 1 45 [m] 1 B {6 R %
FaE M TE AN E, I B BA &2 — @ Hhi e . 56T BH 8 1] 8% 4
P, BT CA— B0k HF 1T T B SO A i s o

2.8 fRfEEE

2.3 ERGIRIEE
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T AT SO R RG RN 0 8] 3% DL R HIs T R EE, 2456 Bl &oa rlE
THRWIRE RGN RIS TR, A ST 58 112 TR T S 2R ¥R [ 6 Jit R
i 2.9,
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EI3IEF REXIRRERZRT
HAT, BUS SOOI R GE R80T 7 E £ 2 BT A I vt X Py
Ko W ITHELESH M T H AT O KBS SCBEMBUE 298, ARG HHRT
TSR A T Sk E A P B AT T E AR, A
K BITEE B 230 T E RN . BT DIASCH R 2 38 W5 ok T A
SRR RGBT

3.1 RIEXREXSHHIFHE

TSR, SRR MR SRR R G, R BT E BT A T T TR A
FOLRERIBE , SR EEROE 85 ks LR R, T e IR 3R SR T AR
PR SCHR i R 282 L Thiak B ER S BT R I E S B, X2
RS B 2 5 s RE e HZANEUE RGN R G0R 12,

3.1.1 ZREMMNIRSF

R FGER TARHIRGL, %k G T TR TR BRI 4 055
SRR TOER. LR AT, R SIS 5 T
W2 WAL IR, A R, ST R Bk
Sl BUZMRANE . BT AT IR 1.

SO S A PRI A S5, HEMUREIEH = 5.8-68m. 4t
B 21.631.2° S N A S AUE T IR e MNSERRINE P 1 2640
KR, RGP ST LB £ A SR TR R AP TR
312 BASHITHE

RARBH BRI EP 2%, FRGATA. TIEMEN. AERIL. T
B PRI AU PRI B A TR, A SRR S AR R
2300~4500 mm CHtdflak H TR —).

(1) T AR HSE

Dt

AT, — A TR R TR ML A S T AR V6 2 0
L DA TR SR X S L BB R0, Sl Aot
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q=Ki qg (3-1)
Horp, @SR TAEMATHR RS 8, MPa: Kt BEARTIR AR AR
B FH RIEBRAE R RIS R, HUN 1.6; q o2 BRI )2E )7
HIRTT, q = hy: yRITBCEZRE, W24KN/m® 5 WEEEHREE, &
SCHRAE S bR AR PR 22 50 B 13 me
FIt LS BRI AP 5 B A
q =Ky q;=16%24x13=499kN/m* ~ 0.5 MPa (3-2)
OfEHE EIE
q = nhypy
Hrp: gRAEREAL, QUEEEH 4~8, XEBEFATIURKE 8; hyp &K,
X BRI KA 3.5 ms yRTIRAZAE, B 24kN/ms.
JIT LA SCHRB SCAP B A
q = nhy,y = 8 x 3.5 X 24 = 672kN/m3 ~ 0.67 MPa
FREE| M AR R, W HE X PRV SR S 5 O
BORHEE, PRI AR ST 58 (M S BRI S s R KT 0.7 MPa.
(2) BsE LA I €
P=q (Lg+Lp) *B (3-3)
Horbe PRSCHEMEE TR, kN q R SCZEMSsnig, it e
N0.7MPa; LT, XHE 0.35m; LpRRTRMITRKKE, XH
4.8m; BRI, XBEBCH 1.5m. N
P=q(Lg+Lp) B =700x(035+4.8)x1.5="5407kN  (3-4)
FIEB| R ARNE, HHET LRI RS e A A = 5
W, A SCAE T BLR TTAEPH ) 7€ 9 5600 kN

3.2 MREZGRRERIRIZIT
3.2.1 :FE

(D P EfE
ARV SCRE R 3.1
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S

o

a N

3.1 ZEHIPIRE I RE R E

H AT AAS -

cosa = —= (3-5)
HZ,+a?

T T
; T

cosf = (3-6)

:

HZ+b2

gty BIRAI A3 RN AR I A SCAE SR EE M et BUAH DR B 20 BEE Y
SR, RS RIS B SCORAE T iy PRSI AT HE AL B a = 5 JRHEAE
i =3° .

N TAET TNBEATAORRAR, A ORI S b 2B 7 A 6 i 52 19 2 IR i A HESE
FEIE] FRECN 1080 mme.

(2) EERS

SEAE RS N A

F, = 2P,A (cos3°+ cos5°) (3-7)

Hrr: P23y, kN ARSCAEMIBERTTR, cm?s P2 L
JE 5%

ARAER T SRR BT AR e, SO FLABCR sl R AUE TAF IS 77 5E
28 MPa, & IITREIUR G PN 22.4 MPa. it AZ I 55 45 2 SLAE
HIN4ED, =22.6 cm, IZMEAHRWIHFRHERUE 230 mm. MRYE (RE Rgwit
a7 BT ) R 2-3, TEZEATH EAR R UL ELAT AR 0.7 1%, RIAT A4S 257

AR N 161 mm, %A AR HERE 200 mme.
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(3) SEHWIFES
THAR G TR P2 A 3% 1 RN

P =120, (39

i ANBHE AT

F, = ™2« 224 = 1163 kN (3-9)

4
(4) SEAE [ SEBR AT A K SrAt A 22 2 W R 52 1S 70
B HEAR RIS AT, T DU 2 22 4 TR E I E (ELP, -

_ 40Fz

P = (3-10)
F,<—fm (3-11)
Z = 2¢0s3°+2c055°

F T S AR B R 30 S BEL T By, 52 31 3C 2RS4 R THIAR DB S R LA 1 S 4
iR JEE P 3 [R] 52 <
F, = qF: (3-12)
Hrpr, FRSPHAR, R gt 15210 .
CEAIX SRR, W UIFEAS P, =33.61 MPa, ARYE DY L NER 2 4 1R )
W€ K /18 33.7 MPa, DRIAS 2 SAT B TAEFE

F, = ™4 pr — 1400 kN (3-13)

4

3.2.2 BTN

W S AR L A 28 0 RO HE I 0 AR B TR S 2R I S L SRR
JE . AERRIERTICIRGL . F BB RIR S, U SRR 48 7 i HUE Vi Bl AE
150~300 kN . £ 7 (I EUE YE FEl#E 100~150 kN B E s B 1 R B2 1 458 1
136, R A ORI S 24 T PR R AN TRURR [ 25 At AR SO IX B RS 248 g e
T8 7753 I EUE A 250 kKN AT 125 kN

VRIS, FRATT A T B 22 B [l AT X I AT B

nD?

_ , m(D%-d?
Fp="3P "

) pr
" P (3-14)
P GRS, ) A R EEARE A I U S A 2R S HEAT TR A
m(D%?-d?)

F= P’ (3-15)

4
2 AR, SR SCR A RSB AR HER BT 2288, ASCKT
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TREIAZBCND = 160 mm, F42EC~Nd = 105 mm.
3.3 KiR=EAR% 1%t

AT REMAE ST Bk, B0 58 DA RHERS S WL A8 % ) i [ 47
R, — POk S ARV R SR TR B R K R G, DME T B RO hiE 3
AR I i U R 2K
331 #iERS

R SRS JT R AR IR, 8 R SR ) & T AR RS AN
R ZAE SR AL AU AR, V% SRR ORI 25 LA B AR B PR RE I B 3R
52 B FLAL R 0 () B Bz 5 e 37 381,

(1) e Rk )

ARV SRS BR AR PR BT 28, B SRR BRI ) LT T T K
X HI R 7 S e T AR S TR AT

OME AR 7

_ 4X1000

Py = 2000 ¢ (3-16)
Horr: Py R RS e ST R E R TAEL /1, kg/cm?; D s& AL
7, em; foRRSHERVIEET], om.
QMR T 7 T e KA )

4x1000
P, =
bz nD?

f (3-17)

Hr: P, R REFEWRMEN TAEE T, kg/om?s Dy &SGR,
em;  fi R T AT EAHETT, cm.

R SCHI PR ITE T A B AACBR S I R 2 5, WIS e B
RAB, [R5 B8 — S B v (0 o 1 0 2R 2 JE 45 ALV 1) AR 77
TR SRR R G R 2R BRI %, i DU 7400 R AR K HAVE T A
RV . ARYE B AT SERR A PE RIS 3R B, — KR S SRR 4
R IVE I BOE A TAE R I a2 T EA 2 =

FrURIE IR ek B, RS R, AR SORIZA SR M AL RO i
i AR BB Y 28MPa.
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(2) e Rk
I I R /N e SR RS B (R e skt o — MR 5 7E BT HRUE
SCHREE, FRAT TR B S AR AE RS A B 2 o T B AT B R U B A
KimEAE A fe I 20 € AR ut MBS,  [FIIN B TR AR A RSt 1nix L
IR AEAE, BT ARG 19 B 1 320k 1) S brift AR T AR B B iR i 209,
FUAL R B R E TR A -
Q2 K(ZQ)Lx 107 (3-18)
Horh, Y5 6 SCHR T SEAEAN T T T0LE [R] B 3 1 Bl 75 22 )t 140,
em®; K2R R AL, — M 1.1~1.3; V& RENLIAE51 8, m/min; |
RSB E LR, mo
TR E A5 & 5~6 m/min, BUAN 5m/min; KHUE 1.1, N
Q , = 194.56 L/min (3-19)

LTI E BRI AR S T, ORISR R SR I A 514 200 L/minfi
315 L/min®i#f, MR WA KK ERRER, FAIRELFRIHGEHE A &
R e A= LA R R E S AP RO ERRE, B LA AR R ik
200 L /minl®l,

(3) T ZEuli i LN 2

TEARSCHIRTSCHP A T AR SRR S R . R AIE, AT BT
DA 5E AR sl i T, R A 2

N =28 (3-20)

612y

Hr: PREWHEE T, kg/cm?; Q 2R WHEME, L/min; y&Ruk
BECE, y=yy -y, yBBE, y 2 UReE.

(4) HE AMNBAG IR

FUATRAR I S 2852 it TARIN ) TARM, H2 TP BR S, 2L
ACIBAE B R /N5 AT R U SR TR TAR BRI T, XA REId 0 KffifF %
3. WS RRAEE SR, Bk, WRIEAERITERASCEHES MRS [
IR R BRI R 2, SR IRIEAT R, BB AR K — &2 i 2= ]

PRBNBUR AR, DR A 75 ZESBIT v T A 2 R i oK o ARG S PR i A= e B
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P& A BT R A2 56, 00 I 4 £ ek 7 56 A 40 I ok e 4 52 o e 3£ 1 80%
Yoy

A, B LA B2 AR KU [ B 3 75 B 0 2 DL R A4

OFALIBAE R LR T AR AR 3 %

OFRIN TG 2o e SR EIN =g SR EIRRE

@FLIBFE A AR AR 22 AN R R i AR 51 1 S B BT 5 e 22 1290,
3.3.2 BEERT 5iEHI Tt

AT AR RN RIS BN A I 78RR, 2 00 R I
AR B, DR O R R B AR R P KT 3R (R, A
THTVAL I S 2 R 0 Z5UAH IS0 B8 v RS BRI R, IR B R H A 7E T
JCIFIRIEEE, T RETH R X FEESR I B T3 E R, e MBI L. fikF
R FER B BRI . A5, TETE— R Lo il g R
HWORSE S #4070, hlr S — S 1R A

MR IO RSB, — T T AT DA 24 11 S 48 e PR3 oA i R
S, =I5 AR AT DR A B W RV RO Sl — SR R AR B . ARSON Tk
J [ B B A B LA SRR T, GBI S TR, LIRS R
BRI F 24, R K & 1¥E v 100 m, ERBREEEN
@31.5mm, FREVREELNO32mm, FERIESEE P E 8] R B
N1 mm, AR R R R P Dy s e sk, U e e R A S A v
g,
3.3.3 #=HIF AR

W S AR i O R — MR UL F3. B sl bzl @
7 ) E B R AR EIRE . 24, SEEW M T
N

PR A A SO e 1 AR T AT E I E WA 2 21.6231.2 i ATEIX R (4R
FAENEE KA FFAREN G BRI R, AR T TALEH R
SRR TARRT AR = 22 4 o BT DAAR SCIE BB 1] 4 442 i) Py 428 1) 7 2SR TR AL B
Be N2 AR R R AR

LA e
H &

HIZEfE T A

24



BT AR B (30

3.4 WHE Hinsk

3.4.1 JBIEE Nk

AW E TR S RZ ek BB K N 100m, WA ANP31.5mm, & RKimiE

& 0.5 L/so PSURIHBAE U & 1 2 TP AR S B A A

V=%
T4
N BTS2 s
0.5x1073
= 7r><0>.<03152 =3.95 m/s
4
HIEHCN:
d
R, ==
i ANEE
R, = 222093 _ 2388 > 2300
4.3X10

(3-21)

(3-22)

(3-23)

(3-24)

A1 B ZR AT BUE B, A B i A IR B RRES, BT

THBAE XA DL N I RE R 77 R 2

0.3164
1= 0.25
Re:

R I3k -

AN ESR TG R], [RVERE K-

0.3164X9%3.952x960
AP, = = 0.117 MPa
23880-25%0.026x2x106

3.4.2 FERESIK
YRS T B S s K -
AP, =¢ Uz—zp
RN 55 -

2
AP, = 1.2 X % X 960 = 0.009MPa

(3-25)

(3-26)

(3-27)

(3-28)

(3-29)

RIS TT AR 7 A ) JR F8 i I R AP 1 KN 5 ZEAR I 7 AR AS LA KA SR R T
B, MIMf52]AP; = 0.88 MPa, Pt AN, B G AT RE P L R G 1
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R A:
AP = AP, 4+ AP, + AP; = 0.117 + 0.009 + 0.88 = 1.006 MPa (3-30)
WAL LA B AR, TRk 1 7 R S BRE  AE B A SR B E (R ATE
71, I AABFAE A SRS H RIS R A B
3.4.3 BERAZLE %
FEAZIR R [ 5 v A7 11 J 30 s /45 2 DA RIR AR s 7340 2k 1R B R gt e 2
JE RGP AEAE T B SR JIBIRAP,, /)

APy = YAL+3E% pTAP (3-31)
it 5,
AP, = 0.652 + 1.006 = 1.658 MPa (3-32)
3.4.4 BERRGENDYE
My = (3-33)

Hrp, PRGN A, (ERTCP IS LRG0 22.4 Mpa, HIGTHE
I R G [ R

_ 22.4-1.658
M =22

=0.93 (3-34)
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FAE BEXR=HREPET
4.1 ZHEERMGAIESE

H AT =483 AR %2, 40 SolidWorks. Pro/E. Inventor,

UG. CATIA B HEILAE AT ML i A3 2 2N SN [RIRE BE (1 bk . ARGEAE
H ORI S LA TAR RGO, ASORAE ] Pro/E #EATAH S S 40 = 4k
1o

Pro/E #23& [ PTC 2 FIAE 1989 FFH-Uf R A [ SEARBLRY A, 7E 20 R
FERIA RS, Pro/E CECN H T4 53 b i i) —4E CADICAM Frifk
Bk, FEERKEHMN AN, SR, Todi. BF. SR, "E. K85
W2 AT . Pro/E A% O3 AR sln T

(1) FHARFESBEARM: RAEH BB W e R €, 2
Pro/E Fift 2 TR (CAD)IIR KX, XEMIRTT RIEARR S T N2
I WA BRITTI A BAH AR WU 3B« DA™ il B8 AN A= i Jo) S0 38 380 7
BRIV 2 AZ, X e A 55 8 B AR B R .

Pro/E f KR s AE T [F — A AR 8 ok B [J) — A3 e, b
ANST R RS [F 0 — AP s R R AN R TAE . AR R SEHE RS R
R ARSI, AT LA R B B AT I R 2 AR LR, i
Y TR P S BAR 1 e, k2 Lk BT e T I 224 = GRS B AH S 14 H A 21
HAEEsl,

(2) DIReRsiyFe4: MW=4ERrt M BER UL, Pro/E FE AR PR
FRARRAE N4, i, T, RERCBL. Surface HiiHIREER
2, ATDAXT M SS SRS AT S . SRR, Wi A S T T AR

(3) ARMERSR. HATRYE, Pro/E GEMEPURAG X576 BR oo #r i 1
ANSYS 1 Cosmos. —#E#it 1 AutoCAD. =4EREAE{E UG, MLk H) ¥
43 it MotionWorks #1 Visual Nastran Desktop PA Az 5 54 4 38 PDM
(Product Data Manager) =5 ¥ TH R {4 S B 0 44 e 25 1 21441

(4) GiHEAEFIEYR: Pro/E 7EAR 2 1) = 4E EEASTER A 2 vh (808 5 e, A
ST & E A IR E LU T B 5 2, [RIA RE 8 B It N SRS MR K 5 R 2% 1) 45
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P00 5 R A R S S0 T ST LU i IR s
4.2 ZEERMES

ASCHIBE T VR SR I = 4B, R Pro/E SR T =45 TAF
(). ASCEJetd TN, MR, AEA . R SOk, T TR
S5 R S ARG, He FEAT A ORI S 2 A R TG A AT
421 XRTHH=HELEMIER

(1) JRPEASEAI g, W 4.1:

JER P B PO ALY v 3 LR P SR SR e 5 ST R R S, L =4
LU

—y

797,

r7

()% (b=
4.1 JREE=4FEH

(2) TREMEAIR S, i 4.2:
TG B = HEAR TR o 32 B SR TR 5k Fom i s A, =4
K
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[ 4.2 TR =4EARE

(3) IR, Wk 4.3:

[ 4.3 PR HIER
(4) 7 JEEFETIFIES, WK 4.4:

(@) HTZEFF (b) 5 HEFT
[ 4.4 HIFERN ZHRE

(5) FIRRAERENL, Wk 4.5
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[ 45 BIRR=YERE

(6) AR ST, i 4.6:

& 4.6 MAF=4EER

4.2.2 ETEMEHNAEISRE

FEL R R B R M =@ TR G, ot HRE R F e e 1
BT B SR =AY AT B AL RO A . SRR b, AR R B e o5
FOt R AR L TR B A 2 TR G RO e B R Y [ 2 R i R, Ry
Pro/E HJH—HR R R, BE0 58 I B AR A AL AT SR Be A AR 12 B TR 1
W EAR R R EHIRFE . Pro/E H LR 7 X — a6 80 . SERAE = Fh.
JECEE F Tl A (RS, RN T 5 EAROE B 0 B B R AR UG, R Ak TR
SR PR AT R AR, A Bese i N oRIM 24 LAE.

2o B 5 VR T S BRI 4.7
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1- BI%E; 2- Tk 3- SifE; 4- HEPGE

5- FIIEN; 6- JEIE; 7- KEE

4.7 TRE ST AREE LR A
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ELE BEXREESNGRFIRTOH

4 R M R P AU SR N et B S et a5, I8
RIS BIE (CAMD, (A FRITIENS AL 1) = 4ESEARRE R AT A IR
Jear b, AMELEAG BB SRS B, i AR 7 B )
IS th g ek 1 VU S ER B R Y

5.1 BIRTEREIE KR ANSYS 4

5.1.1 BRTEERFIE

F A BRATC AT /A v B B BRI, 4552 AR B B A TRAS
A BN A Z IR AEBR R ARG, BN BRI A T 500 A 4
[el, Qo F e, FF EEARE SEPR TR TR AU RSB, A ERA G HEAT R
gy, AREHITHIEH . MEE MRS ARG TR ICI ) S TS
TCWIEERE RS, THESERCT SR E I ot BT, RISk 71 1) P %
PRI SR S AT RS SR TC I T BURBAR A IR T 2, e A9 3 1) 33 14 oK i
J& AR 748,
5.1.2 ANSYS 3¢ fEi/r

ANSYS /A &l #E Hi ) ANSY'S Workbench 15 35— 1R 15 CAE 4347 ¥F-85 A1 57
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B =

fiik—: XREEERSE

=N /N R =N /N R
Hipgx/m Hipin/m Hipax/m Hypin/m
1.0 0.5 3.1 1.6
11 0.55 3.2 17
1.2 0.6 3.3 1.8
1.3 0.65 35 19
14 0.7 3.8 2.0
15 0.75 4.0 2.1
1.6 0.8 4.2 2.2
1.7 0.9 4.5 2.3
1.8 1.0 4.7 2.4
2.0 11 5.0 2.5
2.2 1.2 5.3 2.6
2.5 13 55 2.7
2.8 14 6.0 2.8

3.0 15

fiie—: XWIFTIEENESE

T SCORNAE TAR L 13 B b ifE /N

1200 3200 5400
1400 3400 5600
1600 3600 6000
1800 3800 6400
2000 4000 6800
2200 4200 7200
2400 4400 7600
2600 4800 8000
2800 5000 8600
3000 5200 8200
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