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Abstract:

execution system (MES) in digital factories under the

To manage the risk of the hmanufacturing

background of intelligent manufacturing, this paper uses
combined weight and grey relational analysis (GRA) to
improve the failure mode and effects analysis (FMEA)
model, and then constructs the MES risk analysis model.
Considering the importance of the risk factors, it
combines the subjective analytic hierarchy process and
the objective entropy-weight method to assign the relative
weights of risk factors, which not only analyzes
systematically but also reduces the subjective influence of

experts. The FMEA team identifies the potential risks in
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MES and evaluates them with fuzzy linguistic terms, and
then calculate the grey relation degree of the failure
modes by the GRA to improve the accuracy of the risk

ranking effectively.

Key words: failure mode and effects analysis;
manufacturing execution system; combined weight; grey

relation analysis
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Tab.1 Meaning of various evaluation linguistic terms
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(i S 0 D S O D S 0 D S 0 D
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S ! g 3 11z 6 0.4498 0.4467 0.8464
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(0.4900,0.2698,0.2402) . FM, 0.8590 1 0.8835 1 8 7 6 3% 1
it (8) (10 A Z MM ARy PV 05588 6 0547 6 5 4 7 M0 3
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BES R C=05 BIAX (1) B3 @ P 0812 8 048328 6 2 6 72 6
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Tab.6 Results of consistency test and weights of

risk index
LHK Amax G R, R
1 3.0037 0. 002 0.52 0. 004
2 3.0858 0.043 0.52 0.082
3 3.0940 0. 047 0.52 0. 090
4 3.0385 0.019 0.52 0.037
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