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Fig.1 Morphologies of powder materials: (a) NizAl alloy powder; (b) Cr;C; particles
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Table 1 Chemical composition of NizAl alloy powders (w/%)

Al Fe Mn Ti B o N Ni

9.52 11.61 0.78 0.56  0.028 0.019 0.003 Bal.

®2 HMAEBIETIZSY

Table 2 Process parameters of laser cladding

Powder Protective

Laser S(S:azg(lir/lg feeding gas flow Pf(]):)v‘sigie}s
power/W umin'l speed/ rate/ L-min’!
g~min'1 L-min’
1600 0.24 15 10 15

2 ZR5VE

2.1 BRAR

K 2 NARFH CrC, &) Ni;Al &S BOCEEZ
BAHL. K 2 AT, AFE CrC, & &G E E
TERAR B2 TRRAGY) (AN skirid). B CnC, & &
PIXGIN, RTINS A S8 R A T A8 . 2 CrsCy
RN 15%0 (B 2a), BRI 240/ 1 SR
R, A DRI, RADAFAAEL], RRRY
2 um; 2 CryC, FEA 25%I (& 2b), WieE B4
R DI BURCIR, AN S AT T AR s Y
Cr;C, B8N Es 35%I (B 2¢), TR T IR A (K
W, WALV A/ NTRDRE 2 TR 4 CnC,
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Fig.2 Microstructures of NizAl-based alloy cladding layer with different Cr;C, contents: (a) 15%; (b) 25%; (c) 35%; (d) 45%
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Fig.3 Proportion (a) and average size (b) of carbides in NizAl-based alloy cladding layer with different Cr;C, contents
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Fig.4 XRD pattern of Ni3Al-based alloy cladding layer
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Fig.5 TEM analyses of NizAl-based alloy cladding layer: (a) TEM image of Ni3Al and Cr,Cs; (b) SAED pattern of NizAl; (c) SAED pattern
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Fig.6 Influence of Cr;C, content on the microhardness (HV) of

NisAl-based alloy cladding layer
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Fig.7 Variation curves of wear loss of pin (a) and disk (b) with Cr;C, content
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Fig.8 Surface worn morphologies of NizAl-based alloy cladding layer with different Cr;C, contents: (a) 15%; (b) 25%; (c) 35%; (d) 45%
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Fig.9 Carbide morphologies on worn surface of NizAl-based alloy cladding layer with different Cr;C, contents: (a) 35%; (b) 45%
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Effect of Cr;C, Content on Microstructure and Properties of Laser Cladding Layer of
Ni;Al-Based Alloy
Kan Chenglingl, Peng Yunl, Gong Karinz, Li Changhaiz, Zhao Linl, Tian Zhiling1
(1. Welding Institute, Central Iron and Steel Research Institute, Beijing 100081, China)
(2. Chalmers University of Technology, Goteborg SE-412 96, Sweden)

Abstract: Using Ni3Al+Cr;C, mixed powder with different Cr;C, contents as raw materials, NizAl-based alloy laser cladding layer was prepared
on 45 steel by laser cladding technique. The content and average size of in-situ-formed carbides with different Cr;C, contents were calculated by
scanning electron microscopy (SEM), X-ray diffraction (XRD), transmission electron microscopy (TEM), and friction and wear testing machine,
and the effects of carbides on the microstructure, microhardness and wear resistance of NizAl-based alloy cladding layer were analyzed. The
results indicate that the microstructure of the NisAl-based alloy laser cladding layer contains mainly Ni3Al matrix and in-situ-formed Cr;C;
carbides. With the increase in Cr3C, content, the proportion of in-situ-formed carbides in cladding layer is increased from 6.8% to 32.3%, the
average size is increased from 0.10 pm to 0.78 um, and the microhardness (HV) of the cladding layer is increased from 4615.8 MPa to 5968.2
MPa. When the content of Cr3C; is 35%, the carbides are dispersed as small particles, and uniform wear occurs in the process of friction and wear
test, so the wear loss of cladding layer is as low as 0.19 mg, and the wear loss of the disk is relatively the lowest, about 1.23 mg. However, when
the content of Cr3C; is 45%, the carbide content reaches 32.3%, and the carbides are mainly large size particles. In the process of friction and wear
test, the large carbides particles break off, which accelerates the wear of the grinding disk.
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