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One Test Method for Reliability Validation of Complex Space Robot End Effector

BAI Mei, ZHANG Wenming, ZHANG Yun, LI Delun
(Beijing Key Laboratory of Intelligent Space Robotic System Technology and Applications, Beijing Institute of
Spacecraflt System Engineering, China Academy of Space Technology, Beijing 100094, China)

Abstract: The functions of space robot end effector are analyzed, and the reliability characteristic parameters and
distribution types of the effector functions are determined. Based on the obtained results, a test method for the reliability
validation of complex space robot end effector is proposed. The specific reliability validation in conjunction with the
manipulator end effector of China Space Station is carried out, including the product analysis, the reliability model
establishment, the determination of characteristic parameters and distribution types, the sample number selection, and
the fault criteria, which provides ideas for the reliability validation of other complex space products. The validation
method is based on the basic idea of metrological type reliability test, and completes the reliability validation only with a
very small number of samples, which greatly saves the development costs and reduces the scientific research costs.
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Composition of the end effector

Fig. 1
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Fig. 2 Workflow diagram of the end effector
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Fig.3 Mission profile of the end effector
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Tab.1 Test times of the end effector at different numbers

of samples
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140,34F) | 318,54F) | 659,104F) | 1163,154F)
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7 8 788 1789 3709 6 546
8 25 499 1134 2351 4150
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