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Research on Comprehensive Evaluation of Spacecraft Materials Application

Validation Based on Analytic Hierarchy Process—Entropy Weight Combined
Method

NIU Hu LIU Botian GAO Hong LI Yan XING Yan
(China Aerospace Components Engineering Center, Beijing 100094 )

Abstract In order to solve the problem of selecting spacecraft materials, according to the working environment
characteristics and properties of spacecraft materials, an index system for the applicability evaluation of spacecraft
materials is established from the four aspects: functional stability, process applicability, environmental adaptability
and service safety. The comprehensive evaluation model of spacecraft materials application validation is established
through analytic hierarchy process (AHP) and entropy weight method. Two batches of coating materials for
spacecraft are taken as examples, the comprehensive weight is determined by combining the subjective and objective
methods through AHP—entropy weight combined method. Finally, the properties of two batches of spacecraft coating
materials is scored and compared by using the fuzzy comprehensive evaluation method.

Key words Spacecraft, Materials, Application validation , AHP—entropy weight combined method
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Fig. 1 Evaluation index system framework of spacecraft materials
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Fig. 3 Flow chart of fuzzy comprehensive evaluation method
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Tab.3 Performance data of two batches of coating materials

X BVAKV  p/Qeem  p/Qeem T,/C  E/% HEI-BVIKV 88H-AKV /% DI /10K TMLI%  CVCMI% %588 -D/%%
1 5.45 15.18 12.93 453 99.3 4.94 0.5 29 1 48.5 0.288 0.053 2
2 4.54 15.12 12.86 453 99.5 3.66 0.5 3.7 1 47.6 0.351 0.052 2
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Tab.4 Evaluation index entropy, difference coefficient and weight of coating materials
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Tab. 6 Performance and index requirements of two
batches of coating materials
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Tab.7 Comprehensive evaluation vector and score of
applicability of two batches of coating materials
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