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Abstract

In the analysis of the typical failure mode, randomness and fuzziness were taken into consideration,
time between failures was defined as a random fuzzy variable, then the occurrence chance model was
built. Random fuzzy method was used to calculate the occurrence chances of typical failure modes and the
ranking. By virtue of the analysis of the occurrence chances and occurrence frequencies, some important
conclusions could be made out. The failure mode which influenced the machining center most could be
found out, the conclusions provided useful basis on how to eliminate these failure models and how to
improve the reliability of machining center of this type.
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Tab.1 Weibull-parameters of typical failure modes

B4R IEN n m
0102 819. 04 1.4745
0202 1238.75 0.9737
0301 2225.08 1.6150
0407 935. 61 0.977 2
0504 782.43 0.7453
0603 1 189. 65 1.6737
0802 1435.53 0.990 6
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Tab.2 Triangular fuzzy number of typical failure modes
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0102 482.81,819. 04,1 389. 39

0.8017,1.4745,2.7117
0202 518.45,1238.75,2959.76  0.5224,0.9737,1.81438
0301 1417.04, 2225.08, 3493.90 0.9042,1.615,2. 884 4
0407  583.87,935.61,1499.23  0.6838,0.9772,1.396 4
0504  251.27,782.43,2436.44  0.3992,0.7453,1.3915
0603  747.21,1189.65,1894.09 0.8978,1.6737,3.1202

0802  745.31,1435.53,2764.99  0.5871,0.9906,1.6715
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Tab.3 Occurrence chances results of

typical failure modes

U N fi>F EEES
0102 0.3796 0. 066 038
0202 0.249 6 0. 056 604
0301 0.154 4 0. 075 472
0407 0.304 8 0. 188 679
0504 0.3577 0. 056 604
0603 0.2837 0. 066 038
0802 0.2196 0.103 774
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Tab.4 Occurrence frequencies and chances of

typical failure modes
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