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Study on Process and Microstructure of Ni—Al Intermetallic Compound by
Line Spot Laser Cladding

LI Linsen, WANG Keyan, YU Chaofeng, YIN Xianqing
(Xi'an Jiaotong University, State Key Laboratory of Mechanical Behavior for Materials, Xi'an 710049, China)

Abstract: In order to improve the high-temperature oxidation resistance of P92 steel, laser cladding of Ni—Al intermetallic
compounds on the surface of P92 steel substrate was carried out using a line beam spot. The cladding process parameters were
screened, and the microstructure and composition of the samples were analyzed. The results showed that under the selected
cladding process, no cracks were found at the microstructure of the cladding layer, and there was no tendency for cracking. At
the same time, the melting of P92 steel matrix is less, and the Fe element in the matrix diffuses to the top less than 5%. Ni,Al
and NiAl are the main phases in the cladding layer. The microstructure from the top of the cladding layer to the matrix part
changes from equiaxed crystal to dendrite, columnar crystal and plane crystal. When the laser power is 1 800 W, the scanning
speed is 2 m / min, the powder feeding speed is 17 r / min, and the powder feeding gas flow rate is 8 L / min, the matrix melting
and Fe element diffusion can be reduced. It provides a way to solve the problem of cracking of Ni-Al intermetallic compound
cladding layer and Fe element diffusion in steel matrix during laser cladding.
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w(Fe) w(Cr) w(Mo) w(Mn) w(P) w(S) w(W)
SEINAE A 8.57 0.42 0.38 0.012 0.001 1.73
FrifE(E P 8.5~9.5 0.30~0.60 0.30~0.60 <0.02 <0.01 1.5~2.0
2= B 1%
WiH
w(V) w(Nb) w(N) w(Si) w(C) w(Ni) w(Al)
SR 0.20 0.08 0.038 0.25 0.09 0.05 0.01
FRUEE 0.15~0.20 0.04~0.09 0.03~0.07 <0.50 0.07~0.13 <0.40 <0.40
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