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Intelligent Solutions for Improving Machinery Maintenance Management with an

Approach to Reducing Failures (A Case Study in the Mining Industry)
Khoddad Vahidi 1, Mohammad Hassan Kamyab 2

1- Professor of Mechanical Engineering, Imam Hossein Comprehensive University, Tehran, Iran
2- Lecturer, Imam Hossein Comprehensive University, Tehran, Iran

Maintenance, as one of the vital pillars of various industries, plays a decisive role in enhancing production efficiency and
improving economic indicators. Machinery, as a major component of physical capital, forms the backbone of the production
process, and its performance quality directly affects the quality of the final product. The maintenance management system serves
as an effective and efficient approach to preserving the operational capability of equipment and achieving the nominal production
capacity. In the mining industry, considering development oriented policies and the need to increase production capacity,
machinery accounts for a significant share of both capital and operational costs. Therefore, the proper selection of equipment,
timely procurement and acquisition, and systematic design of maintenance processes are among the main priorities of production
management. Implementing an appropriate and preventive maintenance system not only reduces the costs associated with
production downtime but also increases the useful life of equipment and maximizes the return on existing investments.
International experiences and recent studies indicate that performing periodic inspections, online condition monitoring of
equipment, and the use of intelligent maintenance methods play a significant role in the effective management of spare parts supply
chains. The rapid development of digital technologies and maintenance management software has enabled conditions where, in
some of the world’s leading mines such as the Aitik Mine in Sweden more than 69% of shovel and haul truck maintenance is
performed as preventive maintenance, with less than 30% being corrective repairs. This demonstrates the effectiveness of such
approaches in improving productivity and reducing machinery wear.

Keywords: Maintenance Management, Equipment Degradation, Mining Industry, Smart Technologies, Productivity
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