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Abstract: Considering the influence of random uncertain factors, the reliability analysis for the working
cylinder body of the 50MN three-beam and four-post forging hydraulic press is carried out. Using
parametric design language ANSYS (APDL), the three-dimensional parametric model of cylinder body
is established. According to the stress-strength interference principle, the reliability model of cylinder
is constructed. Setting the geometry size, load and material strength of the working cylinder body as
random variables obeying a certain distribution, using the ANSYS/PDS module and Monte-Carlo
simulation technology, the paper analyzes the reliability of the cylinder body. Through the sensitivity
analysis, the influence of the uncertainty variables on the cylinder body reliability is discussed. This
study can provide a theoretical basis for the design of the working cylinder body of the forging hydraulic
press, and it has important significance for the reliability research of the cylinder block.
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Fig.1 Structural diagram of the cylinder body
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Fig.2 Finite element model of the cylinder body
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Fig.3 The load and constraint of the cylinder body



%53

ERRfEE . AT ANSYS BUSRIEIR AL TAERLEL I /] SEtk o7 103

XTTHRIZIH ), UX; (3) FERLIR 5 LA RARRS & 7Y
I LR R 2%, ROTX; (4) fERLA PR E
JnH Sy #ias, PRES,

3.2 ERSTHITXH

1T R SRS D B A, SRS H T HES
{8 1 *get fr A3 N i R ETFIRIE LS Smar, FFHE
SEPERE AL g(X) = S — Swmaxo BEHLHE LA PRI
BT FAL SR LA B e 1 e B 45 ) ANSY'S/APDL
A AR, AR B A AT SRR 43 B SO (e S ), it
A ANSYS/PDS 5y Hrisiheift A7 rl St

33 EEMANTENHHTE

FEXHEL A AT Al SE 0 oA it e B HL
NS R 1 Fn. (5 BT e A8 SR A T
B PHERE R B g(X),

2 1 vh GAUS Z/RIE& 4 fi. 12H ANSYS &
Sl A B RN s S APDL fv A, AR R A 5
Py BBt

3.4 BEENSIAE

ANSYS/PDS Hif F f He i it 1 4 Fh m] 58 40 #r
Tk ZFER 2% (Monte Carlo, MC) FTHi 5 1
(Response Surface Method, RSM) i ©, H o, 7£
FHMC BT B, AR A 5 758 B
F AR FIRL T8 ST 5 AR (AR LHS $hAED: )

®1 HIBAAZE

Tab.1 Random input variables

RS & Sy AT HE Frife 2
B2 D1 /mm GAUS 1230 4
1% D, /mm GAUS 1200 4
1% D; /mm GAUS 1210 4
H1 Ds/mm GAUS 1200 4
H £ Ds /mm GAUS 256 3
H# Ds/mm GAUS 240 3
B 1% D7 /mm GAUS 820 3
KBE L1 /mm GAUS 500 3
K BE L, /mm GAUS 1 680 4
KB Ly /mm GAUS 400 3
KB Ly /mm GAUS 300 3
KB Ls /mm GAUS 10 2
YRR S S /MPa GAUS 300 22
NIBESR P/MPa  GAUS 60 12

1 RSM i Hv il A 75 123 B4 v oco A 1 1 TSl A A
FEREAhRE . MC P el B, B, S B wl
FEESHTTT %, AR s B ik T
MC 3R fift ol 5 BERY SR A JBE Ay . i AR AR LS
PRI A 3 2 bR B0™ A N AR AR AR B IBELAE A
X (=1, 2, -, N), 53X N ASBEHLFEA A DI RE R
g, etk A RTEE R g(X) > 0 fOFEA 5L
Ni, F12 200 R A O3 N IN LA ARRS AT 42 R
MC 9 —A 05 F AR Il A — A i T il 19 %
AT — IRAERR E BT AL ST S AR T T RO 2
oA, Bl —dc bR, PR %, Uil ke
BB, KR sbBRE Y T LHS SRRk R
PRE “ICIC” ThRE, nTUAEES A b be i o 2k
H T S O EAE SR E A A Y, s, ASCit
F& MC BAUEAR Ay LHS $lde75 37 07 5o #r

4 HEZERST

4.1 WEXRH S

FEXTRL AR DEAT AT SEVE > M IbE, 6 B 17 B
731000, 24 MC {lFEOHEHR, EHTERITZ
Hif, T SE B E O H AT AE R 3 RS L SE S A
Wyl gEdk, [ 4 S PERE SR BRI hAE o fE. & 4 0]
DAEH, MRk BORT] 750 Ik Z )5, it 2E s
M mRECSE TR, BEEXIEW R R LA
Wi TR X UWIA RO E BT AT 1000 &
FLRBOR 05 OSRL AR FEAS ZE A B RR I, B AR Y
REBUE %, (TEERETER, CREBE SR
WAL (A PR T

4.2 AIEESERS Mo
3@ ANSYS/PDS #i3k1 Prob Results [1 Proba-

140

130 FIE:  0.84675E+02
120 PRAEZE:  0.48883E+02
& 110 FAFRE: -0.54394E-01
2 W fi « -0.10899E-00
5 100 b, B/ME:  -0.73176E+02
=5 90 J—— W AfH:  0.22578E+03
: R S,
E;% 80 'WM . ‘ .
E 7 BREXIE: 95%
T 60 ’M
50
i
40
1 251 501 750 1000
TR REL IR

4 PERE pR Kok o B

Fig.4 Sampling process of performance function
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Fig.6 Random variables sensitivity
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