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Abstract; In order to solve the problem that the risk ranking and the actual deviation of the expert judgment
matrix are too homogeneous, an improved process failure mode and effect analysis (PFMEA) method based on
fuzzy analytic hierarchy process is proposed in which expert weights are set taking into account individual
differences and professions of experts. The extent of variation of expert judgment matrix is analyzed, and then
experts are grouped and adjustments are made according to group sizes. The proposed method is validated
through application examples of automobile air conditioning condenser manufacture. Research results show
that compared with the existing method, the improved method can provide more accurate results when sorting
the risks of failure modes.
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Tab.2 PFMEA for automobile air conditioning condenser manufacture
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Tab. 3 Judgment index of expert evaluation index
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i 40
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O 1 1/5 1/7 1 1/4 1/8 1 1/2 6
S 5 1 5 4 1 1/5 2 1 5
7 1/5 1 8 5 1 1/6 1/5 1
— TxRA TR TR 6
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O 1 1/3 7 1 1/5 3 1 1/5 3
S 3 1 3 5 1 3 5 1 6
D 1/7 1/3 1 1/3 1/3 1 1/3 1/6 1
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O 1 3 3 1 3 3 1 5 1/3
S 1/3 1 1 1/3 1 1 1/5 1 3
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Tab. 4 Consistency test of expert evaluation index
LRES  RAKFEE Cl CR LRGS  RKFEE CI CR
1 3.437 5 0.218 8 0.420 7 9 3.038 5 0.019 3 0.037 0
2 3.094 0 0.047 0 0.090 4 10 3.135 6 0.067 8 0.130 4
3 3.085 8 0.042 9 0.082 5 11 3.000 0 0 0
4 3.435 7 0.217 9 0.418 9 12 4.838 0 0.919 0 1.767 3
5 3.294 8 0.147 4 0.283 5 13 3.094 0 0.047 0 0.090 4
6 3.094 0 0.047 0 0.090 4 14 3.064 9 0.032 5 0.062 4
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Tab.5 Weights of expert evaluation index

HITERE  GEHS . ?% S BOKMFER CIfE CR
Z1 2 0.070 4 0.206 2 0.723 4 3.094 0 0.047 0 0.090 4
72 3 0.370 0 0.545 5 0.084 5 3.085 8 0.042 9 0.082 5
Z3 6 0.201 4 0.707 1 0.091 5 3.094 0 0.047 0 0.090 4
Z4 7 0.260 5 0.633 3 0.106 2 3.038 5 0.019 3 0.037 0
Z5 8 0.2311 0.6651 0.103 8 3.085 8 0.042 9 0.082 5
76 9 0.260 5 0.633 3 0.106 2 3.038 5 0.019 3 0.037 0
Z7 11 0. 600 0 0.200 0 0.200 0 3.000 0 0 0
78 13 0.080 7 0.292 3 0.627 0 3.094 0 0.047 0 0.090 4
Z9 14 0.193 2 0.723 5 0.083 3 3.064 9 0.032 5 0.062 4
710 15 0.435 3 0.486 5 0.078 2 3.012 6 0.006 3 0.012 1
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Tab. 6 Expert weights and related parameters

P ERXgS Amax F, A M,’ M, M, wy M, we M, ws
1 2 3.094 0 1.906 0 0.083 333 0.158 833 0.081 902 0.005768 0.016 889 0.059 245
2 3 3.085 8 1.914 2 0.083 333 0.159 517 0.082 254 0.030 432 0.044 869 0.006 954
3 6 3.094 0 1.906 0 0.041 667 0.079 417 0.040 951 0.008 248 0.028 955 0.003 748
4 7 3.038 5 1.961 5 0.125 000 0.245 188 0.126 430 0.032 935 0.080 074 0.013 421
5 8 3.085 8 1.914 2 0.125 000 0.239 275 0.123 381 0.028 511 0.082 057 0.012 813
6 9 3.038 5 1.961 5 0.125 000 0.245 188 0.126 430 0.032 935 0.080 074 0.013 421
7 11 3.000 0 2.000 0 0.041 667 0.083 333 0.042 971 0.025 782 0.008 594 0.008 594
8 13 3.094 0 1.906 0 0.125 000 0.238 250 0.122 853 0.009 913 0.035 913 0.077 027
9 14 3.064 9 1.9351 0.125 000 0.241 888 0.124 728 0.024 096 0.090 242 0.010 391
10 15 3.012 6 1.987 4 0.125 000 0.248 425 0.128 100 0.055 759 0.062 328 0.010 013
jsSan 0.254 400 0.530 000 0.215 600
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Tab. 7 Rating matrix
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O 0 0 6 4 0
TRHEAR RPFE S 0 0 0 0 10
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Tab. 8 Result of improved PFMEA A BGHER 55
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Tab. 9 Result analysis of improved PFMEA
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