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Fatigue analysis of head board of die casting machine
based on Solidworks Simulation

LI Qiu-sheng', GUO Liang-jie', WANG Wen-bin', FAN Jin-zhen’, SU Ru-ru'
(1. College of Mechanical and Electrical Engineering, Hebei University of Engineering, Handan 056038, China;
2. Ningbo Polytechnic, Ningbo 315000, China)

Abstract: Head board is one of the core components of die casting machine, for the numerical study of the structure affecting service life of
die casting machine, first, the three-dimensional entity model was established. On the basis of the definition of the design fatigue curves(S-
N curves) , the fatigue property of die head plate using Solidworks Simulation software was analysed, and the equivalent stress and the life cy-
cle and other relevant data of the head board were obtained . From this it can be learned that the vulnerable spot of die head plate is the
flange. Finally, optimized to improve its structure and reconducted the FEA to improve the life cycle of the first board. The research results
show that the analysis can predict the fatigue life of die casting machine to provide a theoretical basis.

Key words: die casting machine; head board; fatigue analysis; Solidworks Simulation

. AHF5E 3 T Solidworks Simulation %% £2F X Sk A 32
0 5l & AT B SR 35 7 ) Bt S B4 , 55
AR B FERE TAL RO R R, e DRI ST
WAL RSP SGIE RO RN, ORI TR | gy e g
O B TERHLE TR FERE . BLIS FISE My I 5

ROR BT R A IS5 v R S PN B
TOLE A ALK, & 80% LA L % 5
IR R X T R HIL A 57 4 BT B A i il A
KEHEMN,

St T F L B B T 2 — A AR 2 3
AR BT WA TG B8 Sl B vh AR B AR it
2ot — 5 MR IR U LA 25 5 P R S R

W5 B #3:2010 —05 - 10

Solidworks Simulation f2&— 3% T4 BRJC ( Bl FEA
BB HR BB A 0, B R R TE e AR A
T L e H T T SR 0 4 B AR, g JH P A5 21 ot i
3B 25 SRR FRT BRI v 280 T i () B R v g FH
TERT LAY FEA B Se Bl 58 4 i o s il RO R e
Simulation —fALFE T AL B, 3K A 15 4b 2 3 A8 43
B JUAr AR By 7 SORPRHE P g | A% it 3l 43

YEZ BN 2R (1959 - ), 5 WAL E N, ZEf, Bt A S0, 3228 NSRBI A5 5 0T & TAE. E-mail : 1qs59@ 126. com


http://www.a-pdf.com/?product-split-demo

- 48 - #l L

™ % $21 %

SRIEANGE IR B TR -F A (S-N) [ 7 ik
HEATIE I 50T, Horp A — LA FROCEEABEIE -
(1) BBl )y -7

Ao/2=0,/(2N))" (1)
(2) Hll AR - 75 A il 22
Ae/2=0,(2N,)"/E + ¢,/ (2N,)" (2)

X o/ I ITIRIE R KL e, — I 0T HE JRE R B 0—
57 1R E AR R s c— I T7 AT AR R E— oA i
(3) BB 7 AR AR - T

Ao/2 =0, (2N,)"/E + &,/ (2N,) (3)
(4) Von Mises i 725 .
Ae,/2 =0, (2N,)'/E + &, (2N,)* (4)

2 SYEREALRY T

AHIFEHESL T 160t 85 5 45 Bk Al i) = 2 JL A
B ANIE 1 B, 20k B b — X B A2 g 52
AR NL A TR AL

P SkH = 4E LA

3 WS

TESEATEE R 57 73 AT R, o 2000 Sk AR AT i A5 A
FRICo T

(1) %ESCRHbt R 45 89, oo ph e £ =
205 GPa,JAFALL R 0.29, Jif iR 5i JBE F1 5K 7 5 3 70501 A
355 MPa #1600 MPa, FEHUET L1495 57 S-N il £ (4[]
2 PR AREE BSOS B, W R R = ~ 1

(2) BCEBIAEAT R IR AR b AT 5E 42 18]
LI % 4B X R Y Jr e [ E , BRI X A Y
J7 R T Z 7 1A B R Sk AR Y 4 A B L
BRI, Xk 3 A SCHEAT N 3 98 4 [ 2 4935

(3) Iz a3k M sz BRI I 64 S A1 I ok
/I 1600 kN BLEAZ I3 AR 1 344 em® 4 ASFRMEE
P dhy T ARSI O T, Ok A B B ALt
400 kN fIPER 7714

(4) PRSI 73 BB o i JB AT B S, 190
FEEARIEI /N 44. 993 mm, FLOCHA 31 724 4>,

VRO 49 272 4~ (& 3 R ) 5 fg i de >k A FFEPlus
Bk MR A TR A I o SRARES R AN B 4 (1 &
fif) AL S B (A ks B )

454MS-NHh £k

700

600 \
< 500
[aM
o —
£ 300 -
£ 200 \\

100 —s

¥ > o S O N SRR N

S S S PGS G S

N I NN OIS S SN
TEIREN

K2 45 HIRPRHE S-N ik

\/

VARG
NV

NN
KRNI
S

K4 JiJ1(von Mises) [KIfi

BEOEE U
FS (A 0) Fig

ME 4 ] DUE R ML R B ZF 340 7 Von
Mises' ' Jy 242. 7 MPa, & tE 16 SARAT N G AL, /N T 41
AL JE ARG EE 355 MPa, 5 — 7 1Y% 4> A0, OB AL &
G,

4 WIS

I 55 F i S AR 5 R AR LT BT 28 13 ) 7 i A
TEPR UK P57 IR B e 2 - AR A AR 2R 2 A



4510 1]

Ak, 45 FLT Solidworks Simulation B B kAR 57 207 .49 .

FAT e R B i e e I 7 A B 55 B T e KA ks |
B UM, IR 5 2 J U WS, 8k S e, e
KRSEPEITTWAL . HET, P55 0T 75 254 3 Fi:
4 SUIRE F73 SRR 7 0 A 1 A A PR e
2 SN T3 LA SO 7 it 28, AT REEY S-N it
Lk, ISR FI R, 15 FZ R S-N fhZk,
MRIEZAFHY S-N M2 k4798 55 Bt , 3224 X s
I JE T L 0 v SR D7 o Ry E NN g I AR
e/ AV FE 9 25 83 0% ] A B89 55 5 A i T o 4
PSR LA 24 07 2 B0 S LAk, DL JC 08 0 4 DU
BORFNB LB 5 95 57 RLELH R 8 i) s AR g T
B, VA WG B A sl S B R e Al B o ol
DA 287 ) o PRIE , B D8 25 1 70 A 99 PN B 8 22 42 1l
) — Rl 57 50

SolidWorks Simulation %X {4 %t T+ BALAS A4 97 55 4y
Broe it 144 SORL i 0, Hoo i 7 1 e AR i 2 i i
0 Z A A S B A7 (14 1 7 33 5 10 J5 SR TR L S-N iy
2, R TR S G R AL I ) B T R A A5 MR
(898 55 4 R BT, Sl o A (ELH BRI S-N 2% 1k %
PR S-N 265 5 S P FR 20T 15 660 2 1 1 ) % AR 4l
Miner 2435117 BB AR a0,

U575, TS =1 R R AR AL 150 0000,
FHOCHR AT R IR & i i #R S 20#r, efioh 1,
FEIE 57 JEMET 1 Hb 0 1E 0 i e = R 58 B AR Ol B
AR HARN, SN T 0T Be e S XA )
(von Mises) , VY0 J) 2 1E R TG, e Jm s A7 9 55 3 At
Eie NES i A o g s S AL B 2 0] ES N S R S o7

K7 A PR

7 n]LUE Y, SkZad 1500 000 R A& A5 R
Ji, Hed R A=A R 1..000 x 10", 1 fe /N A= i JE 1)
9 1.239 x10°, K AAE LR G4k

5 AR

FIA Solidworks Simulation A3} R 45 ALk AR 3R T
PET7 53T, SR b SCHERF I B LR B I G L
PR IR B o R ARSI . e Y
2 SEREARNY 7 £ v Il R, X A5 # e Ak Bl , 76 S h I
MXFFR AP, SR I R 186 mm {15 £
B, RIS IV T, R AT FRIT T, AR e o
775 e BEE B =4 SLARBIR Al 8 BTN

K8 M Y — el

XA T/ 0 4K 23 B RUE 55 70 A, 45 45 3R
P (A 9 Frzr ) FA:ai gk (A& 10 R ) o

:::::

uuuuuu

K9 BRI

K10 A=Al

HIPE 10 AT, Sk M ) /A= i [ iR 6. 679 +
007, AT LI H3d i B AL 5 S Al g i 5 1 m 17

6 LERIE

AN 4T 8 3 A PR C# A4 Solidworks Simulation %
FEFEHURAR AT 57 53 B, 45 10 S Al g %o 5 1 7 DA
Az i TR A AR OGBS, A5 S B 15 4y 55 DX, %
AT ARG S, BT T A BROT AT 4 TR
Az i o

WFFEL RZR B T LSk M i A Ak 53t
R VAR PEAE T — 2 B IR AR Y , 78 S Bs TR N
FRAENEREX,



.50 - HL i

e 21 %

2 % 3L 1k ( References) :

[1] LIM BS, KIM B J. Influence of hold time on creep-fatigue
life and metallurgical degradation at high temperature[ J].
Fracture and Strength of Solids Vi, Pts 1 and 2,2006
(306 -308) :1013 - 1018.

[2] PARKY B, MONIG R, VOLKERT C A. The mal fatigue as
a possible failure mechanism in copper intercomnects [ J].
Thin Solid Films,2006,504 (1 -2) :321 —324.

[3] QUISPITUPA A, SHAFIQ B, SUAREZ O M, et al. Corro-
sion fatigue of highstrength aircraft structural alloys [ J].
Journal of Aircraft,2006,43(3) :787 —792.

(4] #itggorim vt R TR T M. 2 JR. Jbat:
HUBK Tkt ikt 1996.

[S] 25N HULBORE D7 ST SR M. 1R JE st Bl
it ,2006.

[6] R, E  J&, 253, 3T Solidworks Cosmos [ [F] 25
WAL 57 0 L) ] R HLB, 2007 (11) 73 - 75.

(7] WHM,EEA,ZE I, 55 T Solidworks Simulation X

e RS A S 55 e e [ ] w3 Ik 45 2.4k, 2009
(5):128 —129.
TN BEGT K R L. T SR ATL S AN F 98 57 Ok RACRIE 9T
[J]. BACHI T ,2007(5) :24 -27.
kNI X RN B ANSYS 9% 57 20 B 76 VE S AL 2 AR
MR T]. 388 T0,2006,34(1) 112 - 14.
REESE G M, FIELD RV, SEGALMAN D J. A tutorial on
design analysis using vonMises stress in random vibration
environments [ J ]. The Shock and Vibration Digest,
2000,32(6) 466 —474.
RN, B AR 78 R P S B AL O L]
BT HLME,2009(6) :16 —19.
LR, R, Wk R, A TR MR 0 i AU 7
IR RS AL R GE[T]. 52 ALK, 2009 (6) : 69
-72.
i, B . HETF SolidWorks Simulation {14 i FE % %
EREF AU K57 43 M [T ] . CAE {7 H.,2009 (12) ;66 -
67.

[ %5 2 1) ]

(&% 46 1)
5 ZEHiE

ASIFFEFERS TR AT A B2 M 0 S A T A I 5
FL PN ] W (bl R SR B S T —
B ZSREE R DR R AR AR AR SO
THER AT FR , HLUN [ IR HE B AN Rl R
A AR AT TAR . 300 AT BT R FH P
AR A BT, SRR AT RISEE T ¢ 10 000
FEBCEE , S B 4 BAR U AP I BEATIC EE , PO B A AR
SRS 1079, REAZHETIRE S K122k
ARSI, o e C B ARV EE AR RIS 5, LA TR IF Y
BN E s AR I T 484 N B3 95 3 56
JE D TN TAGHES R A R TR , B0 T BB T
M A B HERR I, bR T AAREHERY [ SRR

ABIFE T — AT %2 TR AR W I R e
PEATIA , R BRI FH A B0 A SR 7 e A 8t |
THg, LR B AR B A, [, T8 E AN S # AL
T B AT 2218, 3 AR BEE S ) i 4%

2 2% 3k ( References) :

(1] BRmIE, XU S TARREA AT S I [T ] K
HT2F B 41,2002, 18 (1) :54 - 56.

(2] #Jullr, SO, EDCF. RIS QI E [ M ] Je st
N MR H H AL, 1995.

[3] SAVADKOUHI J. Reliability considerations for gas delivery

components [ C ]//Advanced Semiconductor Manufacturing

[12]

Conference and WoAshop. IEEE/SEMI, USA,2003.255 -
261.
WA A, RO KA A 3 DA o AU XA AR R
EERZE RN Sl [T ). rb B R 35E WE , 2008 ,24 (4)
42 -45.
XUMRHE , JASE A, 4255 = B2 A sl I 7o 19 H
HEPr MR ). A IR TR, 2009,16(1) 31 -33.
US EPA. Quality assurance handbook for air pollution meas-
urement systems volume [[ ; Part [ Ambient air quality mo-
nitoring program quality system development[ M ]//Office of
Air Quality Planning and Standards Research Triangle Park.
Washington D C; NC 27711,1998.3 -7.
RRHAE LA BRI, S LT BT U R AR Y 2
SFESH RG] A S b1(3,2008,29(2) 44
-48.
B4, R T A, AR 200 UR I AR BORS E
ot L] BUARRR AT ,2009(3) 19 - 22.
DE V A, VAN C O, GOOSSENA A. Calibration of a multi-
point sampling system connected to a photoacoustic detector
[J]. International Journal of Environmental Analytical
Chemistry,2000(10) ;115 - 133.

X R, A%, A AU U T R T
FELI]. WE5<3),2009(11) :66 - 68.

KRUPA S U, LEGGE A H. Passive sampling of ambient
gaseous air pollutants: an assessment from an ecological
perspective [ J ].  Environmental Pollution, 2000, 107
(31) .31 -45.
PR, SRR R G, 5. AU AT A S e e
(1] TolAR S A s ik & ,2002(3) :58 - 60.

[ 4R35 - SR AT ]



