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Fuzzy Fault Tree Analysis of the Cycloid Enveloping Reducer
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Abstract; Based on the structural characteristics of the new cycloid enveloping reducer, a fault
tree model of the reducer was established. Considering such uncertain factors of the new cycloid
reducer as fault phenomenon, fault probability and fault cause under actual conditions, the fuzzy
sets theory was introduced into fault tree analysis. The triangular fuzzy numbers were utilized to
qualify the probability of fault causes. Mean while, the fuzzy probability of failure and fuzzy
importance measure of fault causes were calculated based on the A cut-set theory and interval
arithmetic. The results showed that the cycloid enveloping reducer has a high reliability and the
wear of rollers, raceways and cycloid teeth profiles, and the failure of crankshaft bearings are the

key influence factors for the reliability of the cycloid enveloping reducer.
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Fig. 1 Cycloid enveloping reducer
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Fig. 2 Fault tree of the cycloid enveloping reducer
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Table 1  Event code table of the fault tree of the
cycloid enveloping reducer
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Table 2 Fuzzy probability parameters of the fault
reasons of reducer

IR g m x 10° a,Bx10°
X, 1.9 0.95
X, 2.9 1.45
X, 0.1 0.05
X, 1.3 0.65
X 0.2 0.1
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X, 1.6 0.8
Xpy 3.6 1.8
X3 2.5 1.25
X4 0.4 0.2
X5 3.1 1.55
X6 0.3 0.15
X, 0.4 0.2
X5 0.05 0.025
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Fig. 3 Membership function of the failure of the cycloid
enveloping reducer
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Table 3 Fuzzy probability importance of each
basic event

J 4 B R T 2
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