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Dynamical Response Failure Mode Based
Reliability Analysis of a Cantilever Rotor
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Shanghai JiaoTong University, Shanghai 200240, China;
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Abstract: Based on the failure mode of dynamic response of the cantilever rotor, the sensitivity fac-
tors which affect structure reliability, such as load, size of structure, properties of materials, are ana-
lyzed. The utmost equations of the cantilever rotor in both static and dynamic states are built. Each equa-
tion is linearized at the average point by Taylor Expansion scheme. The reliability of structure is calculat-
ed by employing the theory of the primary second moment. The reliability results of considering and igno-
ring the inertial force respectively are compared mutually and analyzed. Then, an effective reliability a-
nalysis method for cantilever rotor is established.
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Fig. 1 Cantilever rotor structure
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Table.1 Mean and Standard deviation of random variables without regard to inertial force
FHATE | AVFmNE | RFmNE | BDEKEa | ABERKE | AMEd | AR | #EP | HEHREE
¥{E 0.006 m 0.006 m 0.77m 1.06 m 0.26m | 0.30m | 156.8 N | 1.1Pa
i 0.0018 0.0018 0.077 0.159 0.026 0.03 78.4 1.1
A B 0.3 0.3 0.1 0.15 0.1 0.1 0.5 0.1
®2 EZEBEENHERENEENHEMREE
Table. 2 Mean and Standard deviation of random variable considering inertial force
AR | AVPRLE | RFRELE | BDBKEa | ABEKE | SMEdl | AR A2 |[HHEREE RoREe
B{E 0.006 m 0.006 m 0.77 m 2m 0.26 m 0.30 m 1.1 Pa 0.2m
i 0.001 8 0.001 8 0.077 0.3 0.026 0.03 1.1 0.1
AR R 0.3 0.3 0.1 0.15 0.1 0.1 0.1 0.5
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Table.3 Respond reliability of cantilever rotor D
point for different rotational speeds
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Fig. 2 Effect of rotational speed for respond reliability
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