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Design and Evaluation of Wire EDM Based on AHP-Entropy Method

YIN Hao-dong, HU Guang-zhong, ZHANG Ling-yu, YU-Jie
(Sichuan University of Science & Engineering, Yibin 644000, China)

ABSTRACT: In order to study the problems existing in the design of wire-cut EDM, reflect the satisfaction of technicians
to the design of wire-cut EDM. The evaluation indix is weighted by AHP and entropy method, and a fuzzy evaluation
model is built. According to the investigation and expert opinions, an evaluation Index system is established from Physical
scale of technicians, safety, function and operation, aesthetics and operator expectation. Through the subjective weight is
analyzed by AHP analytic hierarchy process, the objective weight is analyzed by entropy weight method, and the design
satisfaction is evaluated by fuzzy comprehensive evaluation method. Based on the needs of machine tool operators, a
relatively complete WEDM machine has been designed through analysing the reseach data, AHP-Entropy method retains
the objective evaluation of technicians and the subjective judgment of experts, embodies the scientific nature of the com-
bination of subjective and objective weighting, and plays an important role in improving the appearance design of ma-
chine tools and providing theoretical basis and quantitative indicators for improving the operation satisfaction of techni-
cians.
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Tab.3 Random consensus index
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Tab.4 The weight value of each evaluation index under the criterion layer of physical scale B,
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Tab.6 The weight value of each evaluation index under the criterion layer of Function and operation B;
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Tab.9 Theindex weight value of criterion layer under target layer A
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Tab.10 Design index evaluation data of WEDM machine tools

PESY C C, Cs C, Cs Cs Cy Cg Cy e Cyx Cu Cp Cx Cu Cxp
AR 1 88 85 95 88 96 88 85 87 93 e 92 92 89 95 91 94
N 90 83 93 93 92 86 92 86 96 R 93 90 83 90 93 85
A3 85 90 88 84 85 94 83 95 91 R 88 88 90 83 88 94
N 96 96 91 91 88 83 94 80 88 R 90 85 78 89 75 85
A 12 87 92 87 83 83 76 85 83 82 R 85 83 89 83 83 93
A1 13 90 85 78 78 94 82 80 82 78 R 93 78 90 75 80 95
ANBi 14 91 88 80 85 83 79 86 93 88 R 79 74 89 89 85 86
A 15 86 86 79 93 78 87 80 87 85 R 95 80 91 78 89 92
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Tab.11 Standardized evaluation data rj;

W G G G G G G G G G Con Ca Ca Cx Ca Cx
ABt1 064 045 100 065 100 067 048 047 08 - 08 090 065 100 089 095
ABt2 073 035 088 090 08l 056 078 040 100 - 08 080 029 075 100 050
ABt3 050 070 059 045 048 100 039 100 072 -+ 059 070 071 040 072 095
ABt4 100 100 076 080 062 039 087 000 056 -+ 071 055 000 070 000 050

ABi12 059 080 053 040 038 000 048 020 022 - 041 045 065 040 044 090
ABi13 073 045 000 015 090 033 026 013 000 - 088 020 071 000 028 100
ABi14 077 060 012 050 038 017 052 087 056 - 006 000 065 070 056 055

Abi15 055 050 006 09 014 061 026 047 039 - 100 030 076 015 078 085
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Tab.12 Entropy and entropy weight of evaluation index
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Tab.13 Member ship degree of evaluation index
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Fig.4 Improved scheme design of WEDM machine
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