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Life Distribution Model of Products with Variable Probability Density of

Exponential Attenuation Oscillation

LIU Yongming', ZHAO Shuaishuai', ZHAO Zhuanzhe', CHEN Yu', ZHAO Hongwei’
(1. School of Mechanical and Automotive Engineering, Anhui Polytechnic University, Wuhu 241000, China; 2. School of
Physics and Electronic Information, Anhui Normal University, Wuhu 241000, China)

Abstract: Most of traditional reliability models for traditional mechanical products ignore the oscillation
characteristics of probability density caused by periodic faults, which affects the accuracy of the models. The
reliability model of the exponential attenuation oscillation distribution and the corresponding reliability, failure
rate, and average life calculation models are constructed on the basis of the traditional life model. Then, the
effect of parameters including the attenuation coefficient, oscillation amplitude, oscillation angular frequency
on the probability distribution characteristics is studied. As an example, the failure time data of automatic
transmission of a forklift truck are fitted with the proposed probability distribution model. And the fitting
results are compared with those of the exponential distribution model, the three-parameter Weibull model and
the bathtub-shaped curve model. The results show that the probability model can better describe the
probability distribution characteristics of the fault-free working time of automatic transmission, and the model

can obtain a smaller root mean square error.
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Fig.1 Effect of attenuation coefficient on probability density
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Fig.2 Effect of attenuation coefficient on reliability
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Fig.3 Effect of attenuation coefficient on failure rate
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Fig.8 Effect of oscillating angular frequency on reliability
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Fig.9 Effect of oscillation angular frequency on failure rate
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Table 1 Partial failure time of automatic transmission

i 4 B 17 /h Feo 4 B I ] /h
1 0.7 31 247
2 5 32 250
3 10 33 259
4 15 34 260
5 18 35 281
6 23.8 36 285
7 30 37 300
8 35 38 320
9 39.3 39 326
10 48 40 330
11 56.8 41 338
12 60 42 350
13 62 43 360
14 90 44 360.8
15 95.3 45 370
16 107.2 46 390
17 110.7 47 413
18 112 48 430
19 116.5 49 468.1
20 131.8 50 477.1
21 134.7 51 484
22 135 52 500
23 147 53 510
24 156 o4 512
25 166.9 55 520
26 213 56 523
27 218.1 57 560
28 227.1 58 570
29 234.3 59 576
30 240 60 577
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Table 2 Comparison of root mean square error
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