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Table 1 Composition and size of the materials used in laser cladding

Composition/w1 Size
SiC particle 100% SiC 5~ 15 um
SiC fibre 100% SiC diameter: 2~ 5 pm, length: 20~ 60 ym
Stainless steel powder Ni: 8, Cr: 16, Mo: 06, 15~ 30 pm
(KF126) AL:6, C:0.1, bal. Fe
Substrate ( 40Cr steel) C: 0.4, Cr: 1, bal. Fe P38 mm X9 mm
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Fig.2 Optical photos of microstructure of cross section of the elad layer of 50% SiCp+ stainless steel (500X)
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Fig. 3 X-ray diffraction spectra of laser clad layer of 50% SiCp+ stainless steel
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Fig.4 Optical photos of microstructure of laser clad layer of 50% SiCf+ stainless steel (500X)
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Fig. 5 X-ray diffraction spectra of laser clad layer of 509 SiCl+ stainless steel
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Fig. 6 Hardness of laser clad layers of different SiCp contents (a) and of different SiC contents (b)
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Microstructure and Performance of the SiC/Stainless Steel Composite
Coating Produced by Nd “YAG Laser Cladding

Yang Yongqgiang

( Department of Mechatronic Engineering, South China University of Technology. Guangzhou 510641)
Hau Chung Man

(Dep artment of Manuf acturing Engineering, The Hong Kong Polytechnic University, Kowloon, H.K)

Abstract SiC reinforced iron matrix composite coatings have been successfully pro-
duced by using a 2kW Nd Y AG laser on a 40Cr steel substrate, and microstructure
analysis and performance testing of the coatings are carried out. There are two
forms of SiC in the experiment: particle and fiber. By adjusting the adding content
of SiCp and of SiCf, evolution of SiC of different forms during laser cladding, exist—
ing forms of SiC in cladding layers and affection on hardness of cladding layers are
studied. The results show that during laser cladding, SiC of different forms is de—
compounded partially; with the increasing of the SiC adding content, the quantity
of un-melt SiC increases and hardness of cladding layers improves. Comparing the
hardness of SiC particle reinforced coating with the SiC fiber reinforced coating, the
reinforcing effecting of SiC fiber is higher; the main reasons bring hardness remark—
able improvement are disperse reinforcement of un-melt SiC and propitiation FeSiC,
and solution reinforcement of decompounded Si, C.

Key words laser cladding, SiC reinforced iron matrix composite coating, mi-

crostructure and performance





