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Comprehensive evaluation on reliability of numerically-controlled

machine tool based on entropy weight method

SHEN Gui-xiang, ZHANG Ying-zhi, XUE Yu-xia,CHEN Bing-kun,He Yu
(College of Mechanical Science and Engineering, Jilin University, Changchun 130022, China)

Abstract: An entropy weight method with objective weighting was used to evaluate the reliability of the
numerically-controlled machine tool. The method avoids the shortcoming of the weighted
comprehensive evaluation method which lies in the subjectivity in weight determination. Based on the
built comprehensive evaluation indicator system (mean time to first failure MTTFF, mean time
between failures MTBF, equivalent failure rate D) and the reliablility data from the 2 types of
machining center, the weights of indicators were calculated and the comprehensive evaluation on the
reliability of the machining centers was performed.

Key words: machine tool; entropy weight method; reliability evaluation; mean time to first failure

(MTTFF) ;mean time between failures(MTBF) ; equivalent failure rate
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Table 1 MTTFF of a certain series of machining center
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Table 2 MTBF table of a certain series of machining
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01  776.09 145.95 1058.38 513.90 482.00
363.90 336.04 337.64 251.38 457.58 596.92
1.75 104.37 143.31 554.34 639.31 346.31
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Tablel 3 Coefficient of equivalent failure
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Table 4 Statistical table of failure times
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