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Maintenance Strategy of Agricultural Machinery Equipment Based on Task Variety

LIU Jian WANG Shiyou LI Qiaofei
(College of Engineering and Technology, Southwest University, Chongqing 400715, China)

Abstract; The current research on the maintenance strategy of agricultural equipment is mainly based on
equipment failure data and degradation, which often cannot guarantee the task success of the equipment
in a specific operation process, thus making it difficult to meet the requirements of modern agriculture for
high task completion of agricultural equipment. To address this problem, a task-based maintenance
strategy for agricultural machinery and equipment was proposed. Firstly, based on the correlation between
the degradation state of each system of agricultural equipment and the task reliability of the equipment,
an assessment model of the task reliability of agricultural equipment was established. Secondly, using the
Monte Carlo method, a comprehensive assessment process of the task reliability of agricultural equipment
was given, and the task reliability of agricultural equipment under multiple operational tasks was
described quantitatively. Then, based on the correlation between the task reliability of agricultural
equipment and the maintenance cost, an algorithmic model of the optimal maintenance inequality cycle
and optimal maintenance times for each system, which met the constraints of minimum reliability and
minimum maintenance cost, was established. Finally, an opportunity maintenance strategy was adopted to
establish a maintenance optimization model for agricultural equipment. Taking the historical fault data and
maintenance cost data of domestic wheel tractors as examples, the optimal maintenance schedule
arrangement based on the optimal opportunity maintenance threshold was obtained. When the optimal
maintenance threshold was 8 h, the maintenance cost was 2 587 yuan. Compared with the traditional
maintenance strategy of agricultural machinery equipment, the total maintenance cost was reduced by
30.4% . The proposed method was helpful to improve the task completion rate of agricultural machinery
equipment, reduce the failure rate and maintenance loss of agricultural machinery equipment.

Key words: agricultural machinery equipment; mission reliability; opportunity maintenance;

maintenance costs
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Fig. 1 Tractor’ s multi-stage operation profile
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Tab.2 Relevant parameters for each system
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Tab.3 Optimal maintenance cycle of each system h
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AR A5 R 77.8  71.3  76.8 76.5 76.2 75.9 75.6 75.2 74.8 745 742 73.8 73.3
WEMA  84.5 84.2 837 834 8.0 8.6 8.4 839 834 831 829 825 82.2
HLahuEE 2 60.9  60.5 59.8 59.3 58.8 58.6 58.1 57.7 57.3 57.0 56.8 56.5 56.2
AKX 53.7  53.4 531 52,8 52,5 52,2 52,0 5.7 51.4  50.9 50.6 50.2 49.8
HRAFL A% BRI 47.5  47.3  46.9  46.6  46.5  46.1  45.8 45.4  45.1 44.9 447 445 443
WIEME  67.2  66.9 66.7 66.2 65.8 65.4 65.0 64.9 64.7 64.3 63.8 63.6 63.1

R4 TRGEHETESEEER
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