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Missile Suspension Structural Life Reliability Analysis Under Implicit Limit State Equation
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[ABSTRACT] The relationship between fatigue life

and the basic variables (size, materials, loads) of a mis-

CELRE

sile suspension structure is difficult to accurately express
through a analytic way, which makes reliability analysis
methods based on the traditional stress-strength interfer-
ence theory difficult to use. In this paper, using MSC/
PATRAN, a finite element model is built to get the re-
sponse between fatigue life and the basic variables of the
missile suspension structure. Taking the size of key parts
as random variables, the limit state equation of suspension
structure is fitting based on weighted quadratic polynomial
RSM. AFOSM is introduced to perform for the reliabil-
ity and sensitivity analysis, and the suspension structural
fatigue failure probability is obtained. The results of sen-
sitivity analysis show that chamfer radius is the main influ-
encing factors of the suspension structural fatigue life and
dimension error is the main reasons leading to dispersion
of fatigue life.
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Fig.1 Assembly drawing of missile suspension and rail
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Fig.2 FEM of missile suspension structure
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Fig.3 Diagram of stress distribution on missile
suspension structure
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Fig.4 Diagram of life distribution on missile suspension structure
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Fig.5 Flowchart of second response surface
reliability analysis method
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Fig.7 Histogram of mean value sensitivity analysis results
by second response surface method

20

15

05

0 1 - 1 1 |
B C R H
B8 TRMNEEIREEREEDTERE
Fig.8 Histogram of deviation sensitivity analysis results
by second response surface method

PR AR o SR AT AT LA 58 A R4
R 55 7 i ) AT SRk B R AR , 38 o 2R
R R e 7 i ] S

3 #Zig

ARSI A BRICAT T, S 0S8 e £ £ 3 A
TN B A S5 R T i 55507, FL Von Mises
RN J1 R 302MPa, 3255 754 K 367000 ¥R, M E 14
FARESYHIT , 2 RA T L 8 B RN 55 5 e R . % 1 F
P AT 1€ 0 E I L VAT b e A
P AR, S8 A AR % 57 R AR 0.1548 , ANRE T
SRR AT TR . R R, B
SRS S R RS A I 57 A A i R ELR R HOR
Bl DX H R TR, ROSE e o 8 i B 45 40 F A i
MRS R, PR M AE S o B A 4 M S I 7 3 24k
AR R RE  HEAs 4a iin T iR 2%

£ % x M

[1] Bullougha R, Greena V R. A review of methods and applications
of reliability analysis for structural integrity assessment of UK nuclear plant.
Pressure Vessels and Piping, 1999, 76: 909-919.

[2] XIeid, 5k A, il . SETROE I R A TTSEE AT .

MU T R4, 2010,46(6): 195-198.

[3] Di S M, Lomario D. A comparison between Monte Carlo and
FORMs in calculating the reliability of a composite structure. Composite
Structures, 2003, 59: 155-162.

[4] sk, SRR . ATRETE RBUE S HTRY & N SR, T
F71%%,2008,25(4): 80-84.

[5] Lu Z, Song S, Yue Z. Reliability sensitivity method by line
sampling. Structural Safety, 2008, 30(6): 517-532.

[6] Cheng J, Li Q, Xiao R. A new artificial neuralnetwork—based
response surface method for structural reliability analysis. Probabilistic
Engineering Mechanics, 2008, 23(1): 51-63.

(7] s, XERE, 220, A8 | TRPLILREE A0 ] SE L R A%
SAHT AU T AR24R , 2010, 46(14):194-198.

[8] Jhojan, Enrique R. Stochastic and reliability analysis of fluid—
structure interaction problems using finite element models. Multidiscipline
Modeling in Materials and Structures, 2010, 6 (1): 6-22.

[9] BN . ASFHLI AT KT R RIS . dEst: Bl
i, 2009.

[10] /535 . Lty - bR SREE . dbat: T L, 1996.

[11]  HGEW, BESE, FE %55 BT Patran ZIRITFEINEIE
IREZER AT ST EIARKHETRR | 2009, 32(2): 175-179.

[12] MSC.Software. PCL and customization. Los Angels: The
(Bt )

Macneal Schwendler Corporation, 2005.

(E#%F 68 1)
227 LM E®@IEAE

FERR G 4 BB I T F v, 75 2R FH AR T 2B
A RS Y Rl A RS SR I By 1A R S AR EUR
L2 R TN, T ORE A 7= IR 261 T T
BRI I TR JEEFE FURG 25 T W25 i, 75 DD 52 i)
i S, TR SR e T R v R SR AR

3 Zig

kA 4 W P24 b 9 2 i B R — A &2 7 T
B S R, A e 0 2 A Sk B SRR o, O
AP SSRGS L SR R i RS R R Y
— B ER TR A TR R — ek K A A B r
THTHEA TP K R IR T+ 15, e bR I 4342 o 7
BRI B 90 B P L ASIE 5 M R R — B s Gk, 1R
7 R R ARAIE A RS R TS T] B — B0 5 TR, 78 J5UR
FHRAE IR BEEEA T KBRS R B EL I /NG 220
FHEL S AN T 22 bRk 3 T Ve Vi 39 e A 4y
SCEL A SRR, A R A BRI 5 i 2 5] —
B, W SR AT A AR S B 27 i 7 Bt — By T Y
R,

& % X #
(1] kA4, VAR, BB, 5 JedE CHLUGE B . Jbat - J5 8%
Tl AL, 2000:134. kg & &)

2013 AE58 11 ] - BBl 73



