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Study on microstructure and performance of laser cladding
Ni,,Zr,,Ta,; amorphous alloy coating

LI Gang, JIA Meng-dong, LIU I, HOU Jun-ying
( Department of Materials Science and Engineering, Liaoning Technical University,Fuxin 123000, China)

Abstract: In order to prepare Ni-based amorphous alloy coating on the surface of 45% steel substrate by means of pre-laser
cladding method, using the principle of the three clusters and the amorphous line of the law of composition rules, choosing
Ni,, Zry, Ta,, alloying powder which has a great glass-forming ability in conventional preparation methods of amorphous alloys, the
microstructure, mechanical and corrosion performance of the laser cladding coating were analyzed and tested in experiments under
the conditions of different laser power. The micro-hardness, wear resistance, salt spray data were obtained. The results showed
that; the laser cladding Nig, Zry, Ta, amorphous composite coating included amorphous and Ni;Zr, Ni;Ta, Ni,Zr, phase
crystallization. Compared with 45" steel, the mechanical and corrosion performance of the amorphous alloy coating were improved
greatly. When the laser power was 3300W, the micro-hardness of coating surface reached up to 1496. 4HK; The superficial rate
of wear was 0. 778g - mm ~*; The corrosion resistance of the coating was improved due to the existence of amorphous. When the
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laser power was 3000W , the increased unit area weight of the test specimen was 0. 0026g + mm ™ °, and the salt endurance was

best. The results provide the theoretical base for large area amorphous composit coating used in high energy lasers.
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Fig.1 XRD spectrum of laser cladding Ni-Zr-Ta coating
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Fig.2 Coating cross-section morphology ( output power 3600W, scan speed 2mm/s)
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Fig.3  Micro-hardness distribution curve (output power 3300W, scan speed
2mny/s)
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Fig.4 The wear resistance of different laser cladding coatings
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Fig.5 Salt spray test case weight per unit area column
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