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Innovative Design and Application Research of Brake Pad Replacement Tool for Workover
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Abstract: In the oil and gas field well repair operation system, the winch of the workover rig is the core power equipment of the lifting
system, and its braking performance directly determines the stability and safety of the lifting and lowering process of the pipe string.
As the core actuator of the winch braking system, the brake pad converts the kinetic energy of the drill string into thermal energy
through friction, achieving precise control of the pipe string. Its working state is closely related to operational safety. As the frequency
and intensity of homework increase, excessive wear of brake pads can lead to a decrease in braking force, causing serious safety
accidents. Regular replacement of brake pads is the core task of winch daily maintenance. The current traditional method of replacing
brake pads has drawbacks such as cumbersome operation, high safety risks, high labor costs, and serious equipment wear and tear,
making it difficult to meet the industry's needs for large-scale, efficient, and safe development. In response to this pain point, the article
conducts innovative design and application research on new replacement tools. The study first elaborates on the functional positioning
and working characteristics of winches and brake pads, and analyzes the technical defects of traditional replacement methods;
Subsequently, with the core design concept of "convenient operation, safety and reliability, strong adaptability, and economic efficiency",
the structural design and working principle construction of the new tool were completed; Verify tool performance through on-site
application testing of multiple models of winches; Practice has shown that the new replacement tool effectively solves many problems of
traditional methods, significantly reduces operational risks, saves costs, and improves efficiency. It provides an efficient and feasible
solution for the maintenance of workover rig winches and has important engineering application value and promotion prospects.
Keywords: workover rig winch; brake pads; replace tools; structural innovation; safety benefits; economic performance; maintenance
technology
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