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Abstract: In order to solve the complex problem of reliability analysis of CNC machine tool system, this
paper combines the failure mode influence and hazard analysis method with the dynamic Bayesian network
to establish a reliability analysis model. Firstly, the failure causes, failure modes and main fault parts of
CNC machine tools were analyzed, and the risk assessment of the failure causes was carried out in
combination with expert opinions. Then, based on the failure mode table and fault data of the CNC
machine tool, the structure and parameters of the dynamic Bayesian network reliability model were
constructed. The state change of the system, the importance of the faulty parts, the importance of the
subsystem and the state changes of each component are analyzed by the model, and the results of the model
analysis are compared with the traditional Monte Carlo method.
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Table 1 CNC machine tool subsystem and its parts code table
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Fig. 4 Reliability curve of CNC machine tools and subsystems
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Fig.5 Variation of each state of the spindle over time
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R(1) 0.803 922 0.803 848 8 0.01
R(2) 0.601 295 0.600 746 1 0.09
R(3) 0.429 012 0.429 308 2 0.07
R(4) 0.295 428 0.295 9150 0.16
R(5) 0.197 395 0.197 676 7 0.14
R(6) 0.128 258 0.128 378 4 0.09
R(7) 0.081 126 0.081 236 8 0.14
R(8) 0.050 201 0.050 174 5 0.05
R(9) 0.030 408 0.030 288 4 0.39

RGBSR DBN J ik HEF Birnbaum Herp
E e 0.085 158 4 0.820 053 4
FEHRG  0.343 620 1 0.861 945 1
BRAS 0.035 229 9 0.809 442 9
G R G 0.048 344 8 0.811 545 8
TR G 0.188 817 2 0.834 766 2
ARG 0.004 209 12 0.804 513 12
WIE RS 0.151 712 3 0.828 504 3
HERE N 0.052 487 7 0.812 211 7
BHAGE 0.028 983 10 0.808 445 10
AR 0.027 211 11 0.808 162 11
BERG 0.064 734 5 0.814 187 5
DiERE¥ 0.062 316 6 0.813 796 6
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