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Effect of Tempering on Microstructure and Wear Resistance of Laser
Cladding Ni-Base Reinforced Particles Composite Coating
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(School of Materials Science and Engineering, Kunming University of Science and Technology ,

Kunming, Yunnan 650093, China)

Abstract The particles reinforced multi-pass Ni60CuMoW composite coatings are fabricated by optimizing laser
cladding process on the surface of 457 steel. The microstructure, particles phase distribution and structure features
are characterized by X-ray diffractometer ( XRD), scanning electron microscopy (SEM) and energy disperse
spectroscopy (EDS). The micro hardness distribution and wear resistance of heat treatment composite coatings are
measured by microscopic hardness tester and disc-pin dry friction and wear apparatus. The influence of heat
treatment on wear mechanism is analyzed. The results show that the precipitation composite carbide and boride after
tempering treatment have a good metallurgical bonding with 457 steel substrate in the range of 0.3~0.8 mm from
interface. The composite coatings has the characteristics of integrality dimension distribution uniformry and high
density. Compared with the 457 steel matrix, the average microhardness of the laser cladding Ni60CuMoW composite
coatings before and after heat treatment increases by 4.9 times and 5.8 times, and the wear resistance increases by
1.1 times and 2.9 times, respectively.
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Fig. 1 XRD patterns of laser cladding composite coatings (a) before and (b) after tempering treatment
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Fig. 3 SEM morphology of multi-pass laser cladding composite coating before and after tempering treatment. (a) SEM and

(b) partial enlarged morphology of laser cladding composite coatings before tempering treatment; (¢) SEM and (d)

partial enlarged morphology of laser cladding composite coatings after tempering treatment
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Fig. 4 Microhardness distribution of laser clading coatings
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Fig. 8 Wear debris SEM morphology of cladding coatings after tempering treatment. (a) Lamellar debris;

Ca) Wi 7RI 5 (b) JBOREAR 7%

(b) granular debris
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Table 3 Wear debris composition analysis results in different regions in Fig. 8 analysed by EDS (mass fraction, %)
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