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Research on Key Quality Characteristics Identification Based on
Entropy Weight Method and Mahalanbis-Taguchi System

MA Lisha,MAO Jian"
(School of Mechanical Engineering,Shanghai University of Engineering Science, Shanghai 201620, China)

Abstract ; Aiming at the problem of low detection efficiency and correlation between quality characteristics of mechanical
manufacturing in the process of detection, a recognition method based on entropy weight method and MTS ( Mahalanobis-
Taguchi system method) was put forward under the target of achieving efficient and accurate identification. Based on the
introduction of key quality characteristics in the product design stage and manufacturing process, the acquisition of
entropy was analyzed. Then the application of Markov distance and Taguchi method of Mahalanbis-Taguchi system were
proposed. The process of identifying the key quality characteristics of mechanical products with these two modes was
presented. The application of this method was introduced by taking the belt drive shaft of six axis five linkage machine
tool as an example. The result shows that the method can effectively solve the correlation between quality characteristics,
and improve the efficiency of KQCs identification.
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Figure 1  Flow chart of key quality

characteristic identification
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Figure 2 Assembly drawing of belt transmission model
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Figure 3  Design drawing of belt
transmission model
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Table 2 Markov distance of normal samples

FeAS SIREEES FEA DGR FEA BIREEE
1 4.247 1 3.593 21 4.959
2 4.316 12 4.341 2 4.668
3 3.879 13 4.312 23 4.599
4 4.670 14 4.472 24 4.081
5 4.098 15 5.235 25 4.185
6 3.490 16 3.897 26 3.759
7 5.311 17 3.987 27 4.286
8 4.164 18 3.390 28 4.818
9 3.800 19 3.901 29 4.39
10 4.29 20 5.426 30 3.763
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Table 1  Entropy and entropy weight of
quality characteristics

FrmAEE O ME WA || BURREE RE AL
a 0. 853 0. 059 be 0. 941 0.024
a, 0. 492 0.204 b, 0.972 0.011
ay 0.912 0. 035 ¢ 0.982 0. 007
ay 0. 581 0. 168 cy 0.951 0.020
as 0.928 0. 029 c3 0.924 0. 031
ag 0. 498 0.201 cy 0.971 0.012
b, 0. 936 0. 026 d, 0. 967 0.013
b, 0.956 0.018 d, 0.959 0.016
by 0. 925 0. 030 dsy 0. 877 0. 049
b, 0.976 0. 009 d, 0. 881 0. 048
bs 0.953 0.019
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Table 3 Signal to noise ratio

R AR TR K2 ERE ERz s HEF
[ 10. 935 9.203 1.732 1
a, 9.472 8.418 1. 054 3
as 9.122 9. 156 0.034 17
ay 8.973 8. 601 0.372 11
as 9.962 9.39%4 0. 568 8
ag 9. 245 8.792 0.453 9
b, 9. 640 9.253 0. 387 10
b, 9. 405 9. 441 0.036 16
by 10. 124 9. 488 0. 636 7
bs 9. 568 9.324 0.244 13
by 10. 680 10. 711 0.031 18
b, 10. 962 10. 150 0.812 5
cy 8.473 7.786 0. 687 6
c3 9.562 9. 208 0.354 12
Cy 8. 986 8.770 0.216 14
d, 10. 483 10. 651 0. 168 15
d, 9. 598 8. 171 1.427 2
dsy 10. 922 10. 935 0.013 19
d, 7.965 7.139 0. 826 4
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