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Periodic preventive maintenance strategy of open-pit mine truck based on

age-reduction model
LI Wenjing', QIU Li', LIN Zhiyong’, YAO Nan', XIE Zhanyang'
(1.School of Resource and Environmental Engineering, Wuhan University of Science and Technology, Wuhan 430081, China; 2. School of Remote Sening
and Information Engineering, Wuhan University, Wuhan 430079, China)

Abstract: In view of high maintenance cost of trucks in the production and transportation of open-pit mine, a combination of periodic pre-
ventive maintenance and minor repairs was adopted for truck. Considering the change rule of failure rate after periodic preventive mainten-
ance of open-pit mine truck, based on age-reduction model, periodical preventive maintenance strategy of open-pit mine truck was studied.
According to the characteristics of the weibull distribution of open-pit mine truck failure rate function, introducing age-reduction factor to
reflect change in the failure rate of open-pit mine truck after each cycle of periodic preventive maintenance, established the failure rate
function of open-pit mine truck after each cycle of periodic preventive maintenance. Based on the failure rate function of open-pit mine
truck, total preventive maintenance cost model including periodic preventive maintenance costs and minor repair costs of open-pit mine
truck was established, and solution algorithm was designed to obtain optimal periodic preventive maintenance strategy for open-pit mine
truck. The results show that: when operating time of open-pit mine truck was determined, preventive maintenance cost first decreases and
then increases with the increase in the number of preventive maintenance, and first becomes smaller and then larger as the preventive
maintenance cycle becomes longer; As the operating time increases , the number of optimal preventive maintenance increase slower; The
optimized periodic preventive maintenance strategy for open-pit trucks requires less cost than the common maintenance strategy, and the

difference becomes larger as the operating time becomes longer. Constructing failure rate function of open-pit mine truck based on the age-
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reduction model, and to study the periodic preventive maintenance strategies of trucks with different operating hours, which can provide

effective solutions for preventive maintenance and management of mining equipment.

Key words: open-pit mine truck; periodic preventive maintenance; age-reduction factor; truck maintenance
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Table 1 Optimal periodic preventive maintenance strategy

corresponding to different operating time

Lih Cc* (Tt T*h N/ C(TYHIT
5000 0.48 1666.67 2 0.51
10000 1.06 1666.67 5 1.14
15000 1.70 1666.67 8 1.82
20000 237 1818.18 10 2.54
25000 3.08 1785.71 13 3.31
30000 3.83 1875.00 15 4.12
35000 4.61 1944.44 17 4.96
40000 5.42 1904.76 20 5.84
45000 6.26 1956.52 22 6.75
50 000 7.13 2000.00 24 7.69
55000 8.03 2037.04 26 8.66
60 000 8.95 2000.00 29 9.66
65000 9.90 2031.25 31 10.69
70 000 10.87 2058.82 33 11.74
75 000 11.86 2083.33 35 12.82
80 000 12.88 2105.26 37 13.92
85000 13.92 2125.00 39 15.04
90 000 14.98 2142.86 41 16.19
95000 16.06 2159.09 43 17.36

100 000 17.16 2173.91 45 18.55
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Fig.2 Schematic of best preventive maintenance times with op-
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