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Abstract

Aiming at the problems of trouble shooting, high maintenance cost and insufficient maintenance
personnel in modern production line, a fault diagnosis expert system for lithium battery module
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production line based on fault tree has been proposed to carry out intelligent diagnosis for the
whole production line. First of all, the fault tree of laser cleaning station has been established to
conduct qualitative and quantitative analysis of the fault; secondly, the overall framework of the
system has been determined, and on this basis, the knowledge base and reasoning mechanism
con-struction method of the diagnosis expert system have been further analyzed; then, the fault
diag-nosis system of lithium battery module production line has been designed and implemented
in C# language; finally, the feasibility of the system has been verified by the industrial camera fault
case. The experimental result shows that the fault diagnosis expert system of lithium battery
module production line based on fault tree can locate the fault point efficiently and provide relia-
ble reference for maintenance personnel to quickly find the maintenance target.
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Table 1. Fault tree model event table of laser cleaning station
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Figure 1. Fault tree of laser cleaning station
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Figure 2. Bayesian network model diagram
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Table 2. Summary and comparison table of a priori probability and a posteriori probability of failure events
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AT IR/ % JEIME/ Y% BT SEIMER/ % JEIAEE/ %
X, 6.47 10.78 X 11.10 18.50
X 3.70 6.17 X 0.47 0.78
X 1.85 3.08 X7 1.85 3.08
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Xy 1.85 3.08 Xis 3.70 6.17
Xs 0.93 1.55 X9 3.70 6.17
Xs 7.40 12.30 X0 1.85 3.08
X; 0.47 0.78 Xo1 3.70 6.17
Xs 3.70 6.17 Xn 8.33 13.88
Xo 1.85 3.08 X3 22.20 37.00
X0 0.93 1.55 Xo4 0.93 1.55
X1 0.93 1.55 Xos 0.47 0.78
X 3.70 6.17 Xo6 1.85 3.08
X3 0.93 1.55 X7 3.70 6.17
Xia 1.85 3.08
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Figure 3. Fault tree of control subsystem
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Table 3. Rule table of control subsystem fault event
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Figure 4. Sub-table correspondence diagram
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Table 5. Table of fault cause
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Figure 5. Reasoning flow chart of inference engine
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Figure 6. Laser cleaning station diagram
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