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Microstructure and Wear Resistance of a Laser Melting-Deposited
y/NiMo Near-Eutectic Alloy

LU Xiao-feng, WANG Hua-ming

(Laboratory of Laser Materials Processing and Manu facturing » School of Materials Science

and Engineering , Beijing University of Aeronautics and Astronautics, Beijing 100083, China)

Abstract A y/NiMo near-eutectic alloy mainly consisting of NiMo intermetallic compound and Ni-based solid
solution ¥ was fabricated by laser melting deposition process using Ni-Mo elemental powder blends. Microstructure
and room temperature dry sliding wear resistance of the alloy at different sliding speeds and test loads were studied.
The alloy has a homogeneous microstructure and better wear resistance even at higher sliding speed and test load.
Wear volume loss of the alloy is extremely insensitive to increasing wear test load at each sliding speed while
coefficient of friction drastically decreases with the increase of both sliding speed and test load, what's more, higher
sliding speed brings lower wear volume loss and lower coefficient of friction, which is dominantly due to the
combination of high hardness of the NiMo intermetallic compound and good toughness of the Ni-based solid solution
7. Wear volume loss of the alloy is only ten percent of that of hardened 0.45% C steel under the same testing
condition of 0. 93 m/s sliding speed and 196 N test load.
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Fig. 1 XRD analysis results of the laser melting-deposited y/NiMo near-eutectic alloy
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Fig. 2 SEM micrograph of the laser melting-deposited

y/NiMo near-eutectic alloy
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Fig.3 Wear volume loss of the laser melting-deposited

7/NiMo near-eutectic alloy as a function of load
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Fig. 4 Coefficient of friction of the laser melting-
deposited y/NiMo near-eutectic alloy as a function

of load at different sliding speeds
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temperature dry sliding wear tests with sliding
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Fig. 6 SEM micrograph showing the worn subsurface
morphology of the laser melting-deposited y/NiMo

near-eutectic alloy after room temperature dry

sliding wear tests with sliding speed of 0. 93 m/s
and test load of 147 N
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Fig. 7 Micrograph showing the wear debris of the laser
melting-deposited y/NiMo near-eutectic alloy after

room temperature dry sliding wear tests with

sliding speed of 0. 93 m/s and test load of 147 N
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