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Abstract

Tool machining is the basic equipment of advanced manufacturing industry, whose reliability lev-
el is directly related to the performance of the engine. Currently, the reliability failure data of key
functional parts including tool bank and manipulator of machining center is non-uniform discrete
data, which is ineffective in the reliability optimization of machining center. Hence, this paper
presents one method of combining Markov model and generating function to concretely calculate
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the influence of each subsystem state on the reliability of machine center within the lifetime range.
Based on the reliability data obtained through the generating function of machining center, we
establish the response surface model to acquire the influence level of reliability for each subsys-
tem. Then we get the influence factors of parameters of cutter storehouse and manipulator on the
reliability of machining center, which provides the theoretical and experimental data basis for the
improvement of machining center design.
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Table 1. System performance evaluation index
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Table 2. Condition analysis of tool magazine
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Table 3. Condition analysis of manipulator
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Table 4. Reliability calculation of machining center
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5 6 35 5 3.5 4.5 3.8 5 0.8998
4.8 5.8 33 4.8 3.3 4.3 3.6 4.8 0.8842
4.6 5.6 3.1 4.6 3.1 4.1 34 4.6 0.8654
4.4 54 2.9 4.4 29 3.9 32 4.4 0.8428
42 52 2.7 42 2.7 3.7 3 42 0.8153
4 5 2.5 4 2.5 3.5 2.8 4 0.7816
3.8 4.8 2.3 3.8 2.3 33 2.6 3.8 0.7398
3.6 4.6 2.1 3.6 2.1 3.1 2.4 3.6 0.6872
34 4.4 1.9 34 1.9 29 22 34 0.6199
32 42 1.7 32 1.7 2.7 2 32 0.5319
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R=g(X):e+§n:bixi+zn:cl,xi2 (15)
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Table 5. Coefficients of the generating function
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