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Abstract: To study the reliability of automobile parts under the influence of abrasion, the biggest
wear loss is taken into account in the gradual changing reliability model and the model of
reliability state with the changing of time is obtained. Then, the secondary moment and the
random perturbation method are adopted to give a quantitative analysis of the gradual changing
reliability and the sensitivity. Finally, the effectiveness of the proposed method is confirmed by an
example and the Monte Carlo. The fitting curves of the regularities of distribution of reliability and
of sensitivity with abrasion are obtained, which can well reflect the change of reliability of
dangerous sections of automobile parts in wear conditions and provide references for the gradual
changing reliability with abrasion.
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Table 1 Mean and standard deviation of the basic
random parameters of dangerous cross-

section of a tension rod
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Fig. 3 Reliability changing curve of vehicle tension rod
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Fig. 4 Mean sensitivity changing curve of vehicle
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random parameters of dangerous cross-
section of a torsion bar

ZH ¥l PrifE2E
d/mm 25 0. 125
D/mm 30 0.175

7/(N-mm) 6.708 7 x 10° 8.8249 x10°
r/MPa 680.017 3 35.8

i s AR A AT S D A5 2 I AT RE
Bk 1) 25 Ak A4 Bl 25 1T Sk il 4 R R AR i £k, 04
il ik Monte Carlo( HEZR) #4740 1IE.

K 6 H e 1Y iz FH A AR B 51 ] 5 A Y
(SE2R) THEAS B 0 B AT S 2AS m SE M th 4 55
iz | Monte Carlo( HE£% ) ff B85 115545 2 ) %
SR Sh ST SE vk il e A S A 25 21, P & 28 1k
FASAKE— B, W) A 5. DT R 32 FH At AR B 45 ]
SR RS BN VR EHAT S A T SRR A AR
IERY.

7 FIPE 8 4 e/ Y S 3z P B8 B 451 ] 5
PRI 5A5 2 A HLAT 08 R BB o, R FIAR
W2 R oo, L5 Monte Carlo (HEZL) 15 H
SCETH AR B R AE I & LA SR, B
AT LA H 2 (AR AR R 34— B, W) A et D
Tt 328 P Aot A8t P S P R A5 38 0 4
Fah 245 5% U 45 2 TE R ).

1.0000

0.9995
0.9990
#:0.9985 |
0.9980 -

— AT

----Monte Carlo

200 400 600 800 1000
t/h

E6 HMFAEEEHHL

Fig. 6 Reliability changing curve of vehicle torsion bar
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