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Fault Research of Improved Front Cover Opening and Closing Device
Based on T-S Fuzzy Fault Tree
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(1.2 Brigade of Trainees, PLA Naval Submarine Academy, Qingdao 266199, China; 2. Department of
Strategic Missile and Underwater Weapon, PLA Naval Submarine Academy, Qingdao 266199, China )

Abstract Acording to the characteristics of the hydraulic circuit of the improved front cover opening and
closing device, the T-S fuzzy fault tree is used to analyze its fault. Through the fuzzy possibility of failure probability
or failure degree of each component, the fuzzy possibility of fault and the fault degree of the whole device are
calculated, which provides a basis for the safety and reliability design of the hydraulic circuit of the improved front
cover opening and closing device. The T-S fuzzy fault tree analysis method doesn't need accurate fault probability of
bottom events and a large amount of historical data in the analysis process, which has certain advantages over the
traditional fault tree analysis method. It can find the weak links of the system and has a certain application prospect
in reliability design of equipment.
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Fig. 1 Hydraulic control loop of improved front cover
opening and closing device
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Fig. 2 Fault tree based on T-S door
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Fig. 3 Schematic diagram of trapezium fuzzy numbers
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Fig. 4 T-S fuzzy fault tree of hydraulic circuit of
improved front cover opening and closing device
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Table 1 T-S fuzzy door 1 rule
0 R T2 !
0 0.5 1
1 0 0 0 1 0 0
2 0 0 0.5 0.3 0.4 0.3
3 0 0 1 0 0 1
4 0 0.5 0 0.1 0.4 0.5
5 0 0.5 0.5 0.1 0.3 0.6
6 0 0.5 1 0 0 1
7 0 1 0 0 0 1
8 0 1 0.5 0 0 1
9 0 1 1 0 0 1
27 1 1 1 0 0 1
R2 T-SHEMIT 20N
Table 2 T-S fuzzy door 2 rule
AL X, x3 !
0 0.5 1
1 0 0 1 0 0
2 0 1 0 0 1
3 0.5 0 0.2 0.3 0.5
4 0.5 1 0 0 1
5 1 0 0 0 1
6 1 1 0 0 1
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4 0 0.5 0 0.2 0.4 0.4 5 0 0.5 0.5 0.1 0.4 0.5
6 0 0.5 1 0 1
5 0 0.5 0.5 0.1 0.4 0.5
7 0 1 0 0 1
6 0 0.5 1 0 0 1
8 0 1 0.5 0 1
7 0 1 0 0 0 1 9 0 1 1 0 1
8 0 1 0.5 0 0 1
9 0 1 1 0 0 1 27 ! ! ! 0 :
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