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Hybrid Reliability Analysis for Flexible Manipulator Vibrations in Engineering Machinery
ZENG Guang"? JIANG Chao' NI Bingyu'
1.State Key Laboratory of Advanced Design and Manufacturing for Vehicle Body,
Hunan University, Changsha,410082

2.Zoomlion Heavy Industry Science and Technology Co., Ltd., Changsha,410013
Abstract: Based on the probabilistic and interval hybrid model and structural reliability analysis
method., vibration reliability analyses for engineering mechanical systems with multi-joint flexible ma-
nipulators was investigated. According to different types of the uncertain parameters in mechanical
manipulators, the uncertainties were quantified by random and interval variables. With simulation da-
ta of finite element model, a RBF agent model was built for structural natural frequencies with regard
to mechanical manipulator’s parameters. And the failure probability of the mechanical manipulators
due to resonance was evaluated based on the probabilistic and interval hybrid reliability analysis meth-
od. Finally the above analysis method was applied for a practical project example to make an illustra-

tion.
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Fig.1 Structural system of booms of the concrete

pump truck
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