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Microstructure and Wear —resisting Property of NiCrMoNb Laser Cladding on GH710

HU Bin, HU Fang—you, HUANG Xu-ren, CUI Ai—yong, LU Chang—liang, HUANG Jun-—lei

(Qingdao Branch of Naval Aeronautical Engineering Institude, Qingdao Shandong 266041 )

Abstract: Laser cladding on GH710 substrates using NiCrMoNb powders by CO,laser was carried out for the repair of aero
blades. The microstructure and microhardness of cladding layers were investigated. The properties of dry sliding friction and wear
in the air were tested. It was found that the clad layer was well combined with the substrate. The white narrow metallurgical
bonding zone was about 10 ~20 pwm; the microstructure transforms from coarse columnar grains to fine tree—like grains from bot-
tom to top and the net—like grains were fabricated on the surface. The axis of columnar grains is perpendicular to the direction of
the melting line. Columnar grains has the scale of 8 ~12 pum on the width and 50 ~60 pm in the axis direction. The area of the
crystal lattice varies from 2 pm x5 pwm to 4 um x 8 pm. The microhardness of cladding, metallurgical bonding and substrate
changes in a gradient. the microhardness is 450 HV, 40% ~50% higher than that of the substrate, and the wearing capacity is
50% ~55% of that of the substrate. The main form of abrasion is grain—abrasion and adhesion—abrasion.
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Fig. 1 SEM of metallurgical bonding zone

P2 R B2 AR A B
Fig.2 SEM of the cladding layer
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Fig.3 SEM of the overlapping zone
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Fig. 4 Cracks in the cladding layer
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Fig. 5 Microhardness distribution of cladding layers in the

depth direction
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Fig. 6 Frictional wear curve
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