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Fuzzy Grey Fault Tree of Drug Intelligent Packaging

ZHENG Ming-liang
(Zhejiang Sci-Tech University, Hangzhou 310018, China)

ABSTRACT: The work aims to analyze the reliability of some drug intelligent packaging from the system level. Firstly,
the fault tree of drug intelligent packaging was established through failure analysis; secondly, the triangular fuzzy failure
rate of fault tree bottom events and top events was obtained based on expert judgment knowledge and fuzzy mathematics
theory, and the fuzzy importance of the bottom events was calculated in the fuzzy median method; finally, grey relational
analysis was used to find the grey relational grade that characterized the relationship between the minimum cut set and the
top events. The quantitative calculation showed that the fuzzy failure rate of drug intelligent packaging was (0.146 59,
0.179 69, 0.206 91), the maximum failure correlation was the function failure of the packaging material itself, followed by
the external vibration and impact and the error of package size, etc. Simultaneously considering the fuzziness and grey
nature of the packaging system, the fuzzy grey relational fault tree can provide a theoretical basis for preventing the fail-
ure of drug intelligent packaging and improving the reliability and safety of intelligent packaging.
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Fig.1 Intelligent packaging portable kit
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Tab.1 The fuzzy probability and the fuzzy importance of the top events and the bottom events

FF P8 PR &S S T 2 HEy
X (0.023 02, 0.028 71, 0.034 31) 0.024 25 3
X, (0.031 46, 0.039 25, 0.047 05) 0.033 51 1
X; (0.013 43, 0.016 74, 0.019 94) 0.013 96 5
X4 (0.001 38, 0.001 68, 0.002 03) 0.001 38 11
Xs (0.010 32, 0.012 82, 0.015 22) 0.010 65
X (0.016 57, 0.020 68, 0.02485) 0.017 32 4
X7 (0.004 61, 0.005 81, 0.006 93) 0.004 79
Xg (0.001 95, 0.00232, 0.002 78) 0.001 91 10
Xy (0.029 63, 0.036 97, 0.044 18) 0.031 49
Xio (0.012 96, 0.016 12, 0.019 34) 0.013 44 6
Xi (0.011 52, 0.014 36, 0.017 16) 0.011 95
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Tab.2 Correlation coefficient

glg’ é:k 1 é:k 2 gk 3 é:k 4 é:k 5

5}(6 §k7 §k8 §k9 5}(10 é:kll

flj 0.6342 0.3241 0.5350 0.9209 0.6013 0.4812 0.7702 0.8939 0.3378 0.5445 0.5734
(fzj 0.3985 1.0000 0.5350 0.9209 0.6013 0.4812 0.7702 0.8939 0.3378 0.5445 0.5734
§3j 0.3985 0.3241 0.4511 0.9209 0.6013 0.4812 0.7702 0.8939 0.3378 0.5445 0.5734
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cfloj 0.3985 0.3241 0.5350 0.9209 0.6013 0.4812 0.7702 0.8939 0.3378 0.4446 0.5734
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