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Remanufacturing of the Aviation Photoelectric Radar Motor Commutator
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Abstract: The pure copper material used in the commutator of photoelectric radar motor is prone to surface damage in service. The
laser absorption rate of pure copper material deposited by traditional infrared laser is low. Blue laser is used to remanufacture the
failed part of motor commutator made of pure copper (the powder used was Cu-15Sn). The effects of laser processing parameters on
the repair morphology and microstructure-properties of the repaired zone are studied. The microstructure, microhardness and wear
resistance of the repaired area are characterized and tested by optical microscope, scanning electron microscope, energy dispersive
spectrometer, microhardness tester and micro friction and wear test instrument. The results show that blue laser can obtain good repair
layer in a wide range of processing parameter window. The repair layer is a typical dendrite structure, which is composed of copper
solid solution dendrite and copper-tin intermetallic compound eutectic. The average microhardness of the repaired layer is 2.24 times
that of the copper substrate, and the relative wear resistance of the repaired area is 2.37 times that of the substrate. The reason for the
improvement of hardness and wear resistance of the repaired area relative to the matrix is the fine non-uniform dendrite structure
(mixed structure of solid solution and intermetallic compound) and solid solution strengthening effect formed under the condition of
rapid solidification. The wear mechanism of copper substrate and repaired zone is abrasive wear, oxidation wear and adhesive wear.
The repair area is mainly adhesive wear and oxidation wear, and the copper substrate is adhesive wear and slight oxidation wear. The
research results can provide data support and theoretical basis for the efficient repair of pure copper material in the motor commutator,
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and promote the application of blue laser deposition remanufacturing technology in the field of non-ferrous metal processing.

Keywords: laser deposition; photoelectric radar motor commutator; blue laser; microstructure; wear resistance
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(a) Actual structure
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Fig. 1 Failed photoelectric radar motor commutator

(b) Three-dimensional drawing
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Table 1 Process parameters of laser deposition
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(a) S1 after repair
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Fig. 2 Actual structures of the radar motor commutators remanufactured by blue laser under two process parameters
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Fig. 3 OM images showing the repaired zone of the radar motor commutator S1
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Fig. 4 SEM images showing the cross-sectional microstructure of the repaired radar motor commutator
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