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Abstract: Given the uncertainty of the service environment. the quality assessment of scrap parts be-
came more complex. A damage-based multi-state mapping model (DBMS) was proposed herein based on
Dirichlet distribution. The model determined the main failure characteristics by analyzing the failure behav-
iors of the scrap parts, adopted multinomial distribution for mathematical abstraction of the damage data of
parts, and selected Dirichlet distribution as the prior probability distribution. The posterior distribution pa-
rameters were updated by Bayes formula, and the posterior probability expected value of damage data
mapped to different quality levels was obtained. Further, D-S evidence theory was introduced to integrate
damage information to realize the comprehensive assessment of the quality of scrap parts. In order to verify
the feasibility and effectiveness of the model, waste worm gear was taken as the case study object and com-
pared with existing literature methods. The experimental results show that the model has advantages in pre-
diction accuracy and generalization ability.
Key words: uncertain service environment; scrap part; quality assessment; Dirichlet distribution
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Fig.1 Scrap parts quality assessment flow chart
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Tab.1 Drive spindle failure characteristics quantization
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Tab.2 Failure information of waste worm gear
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Tab.3 Failure sample data set of waste worm gear
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Tab.5 Interval division of failure form w, and its

posterior probability
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Tab.6 Waste worm gear test sample data set
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