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Reliability sensitivity analysis for crack propagation of rotating shaft
SU Chang gqing , ZHANG Yrmin, MA Hui

(School of Mechanical Engineering and Automation,

Northeastern University, Shényang 110004, China)

Abstract: Based on the Paris Exrdogan crack propagation model, \the effect'of random pa-
rameters on the crack propagation_model was considered. T he reliability model for crack
propagation of rotating shaft in rotating machinery was-presented’by the crack length failure
criteria. T hefirst four moments-of state function were-derived from the random perturbation
theory dnd the Kronecker algebra. The teliability-of crack propagation was determined by u-
sing the stressstrength interference theory and the fourth moment method. The reliability

sensitivity analysis of crack propagation was studied by using the matrix calculus theory and

sensitivity technique.
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s 0. 05, Table 1 Statistical characteristic of random parameters
Tm(aw) Fm(a.) (24)
@ 0.5mm 0.05
) m 2.4 0.1
Monte Carlo c 5% 10710 0.63
3 Monte ¢ 0. 01 0.1
[11]
Carlo S 13.79 MPa 0.34
2 ’ @ N 610 0
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Table 2 Sensitivity of reliability to the mean value of random parameters

DR , 12 DR _4 DR DR ) DR 3
_— 1 —_— ~ _— o
pa, ' pm A0 DT> pd 0= > 10 b R
- 1.679359 - 2.682926 - 9:529159 —4.513164 - _1.504263 2.905715 0.998168 1
Monte Carlo =71.753934 - 2.80172 - 9952 —4-713388 - 1.555% 2.888694  0.9980657
3
Table 3 | Semsitivity of reliability to the variance of random parameters
DR 2 DR 3 DR DR DR 4
Do, x A0 Do, x 10 Do, X Do, Do, x 10 B R
- 5.893773 - 1.504263 - 1.897647 - 0.425666 - 1.436976 2.905715 0.9981681
M onte Carlo - 6.09775 - 1.55464 - 1.963194 - 4.40361 - 1.4866  2.888694 0.9980657
2 3 "
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Monte Carlo
Monte Carlo s
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