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Abstract

In urban rail transit, the wear between the pantograph and the contact wire, known as the bow-
net wear, is a common equipment issue. Among the types of bow-net wear, mechanical wear con-
stitutes over 85%. This study focuses on the wear of the contact wire, aiming to integrate the me-
chanical wear phenomenon into a mathematical model, standardize it, and establish a standar-
dized and quantified theoretical system. By combining dimensional analysis, analytical mechanics,
and the theory of friction, relevant physical quantities related to bow-net wear are identified, di-
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mensional relationships are derived, and the characteristics of this wear type are revealed. Through
the construction of the model, a deeper understanding of the essence of bow-net wear phenome-
non can be achieved, and a more controllable monitoring of wear variation can be implemented.
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Figure 1. Schematic diagram of contact wire wearing body restoration
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Figure 2. Cross section of contact wire
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Figure 3. Schematic diagram of contact wire
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Figure 4. Surface morphology of contact wire
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Figure 5. Relationship between the quality of contact wire body
and wear quality
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