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Effect of Heat Treatment on Hardness and Self-Lubrication of Ni-P-BN
(h) Composite Coating
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Abstract: In this paper, chemical co-precipitation and subsequent heat treatment were applied to the
surface of Q235 steel to form a Ni-P-BN (h) composite coating. The effects of heat treatment and BN
(h) content in the plating solution on the self-lubricating property and hardness of the composite coat-
ing were studied by EPMA, XRD, SEM and hardness tester. The results show that the concentration
change of BN (h) particles in the plating solution has little effect on the P content in the coating. After
heat treatment, Ni,P is formed on the surface of the coating, which increases the surface hardness, pro-
motes BN (h) to play a lubricating role, thereby effectively reduces the friction coefficient of the coat-
ing surface. The heat-treated Ni-P-BN (h)-7.5 composite coating belongs to self-lubricating coating, of
which the average friction coefficient in 11500 cm wear test is only 0.26, and the friction coefficient
fluctuation is relatively small.
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Fig.1 3D surface of P content in composite coating
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Fig.3 Roughness and average friction coefficient curves
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