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Abstract: [Objective] The electro-brush nickel plating process on carburized 9310H steel and the friction and wear
properties of the obtained coating were studied to provide a theoretical basis for surface strengthening and
remanufacturing of the steel. [Method] Ni underlayer, Cu interlayer, and Ni working layer were sequentially
electrodeposited on carburized 9310H steel by electro-brush plating. The microhardness and surface roughness of the
coatings were measured using a Vickers hardness tester and a laser confocal microscope. The wear resistance of the
coatings under loads of 30 N and 100 N was evaluated using a reciprocating friction and wear tester. The morphology
and elemental distribution of the wear scars were analyzed by scanning electron microscopy (SEM) and energy-dispersive
X-ray spectroscopy (EDS) to investigate the wear mechanisms. [Result] The coating prepared by electro-brush plating
Ni underlayer, Cu interlayer and Ni working layer had a thickness of approximately 50 pm, a smooth and compact surface
with a roughness Ra of 0.12 um, and a microhardness of 217 HVys. Under a load of 30 N, the wear mass loss of Ni
coating (0.24 mg) is comparable to that of the carburized layer, and its wear mechanism was primarily oxidation wear
and abrasive wear. Under a load of 100 N, the wear mass loss of Ni coating was 0.54 mg, lower than that of the carburized
layer (0.65 mg), with a composite wear mechanism involving abrasive wear, oxidation wear, and adhesive wear.
[Conclusion] The prepared Ni/Cu/Ni coating is compact and well-bonded. Although its hardness is lower than that of the
carburized layer, it demonstrates superior wear resistance under high-load conditions due to its excellent toughness and
anti-wear properties, making it suitable for the surface repair and strengthening of carburized 9310H steel.
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Figure 2 Cross-sectional element distribution of specimens electro-brush plated with different coatings
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Figure 3 Surface morphologies of specimens electro-brush plated with different coatings
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Figure 4 Microhardness, surface roughness, and wear mass of specimens electro-brush plated with different coatings
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Figure 5 Friction coefficient vs. time curves of carburized 9310H steel and Ni coating
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Figure 6 Wear scar morphology of carburized 9310H steel and Ni coating under 30 N load
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Figure 7 Surface element distribution of carburized 9310H steel and Ni coating after wear under 30 N load
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Figure 8 Wear scar morphology of carburized 9310H steel and Ni coating under 100 N load
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Figure 9 Surface element distribution of carburized 9310H steel and Ni coating after wear under 100 N load
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