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Asymmetric Macro-Morphologies Formation Mechanism and
Microscopic Characteristics of Co-Based Alloys by Laser Cladding

Jiang Guoye”, Li Min, Xu Ping, Pang Ming
Airport College, Civil Aviation University of China, Tianjin 300300, China

Abstract The YLS-3000 fiber laser is used to laser cladding of the Co-based superalloy. The macro-morphology,
microstructure and microhardness of Co-based superalloy after laser cladding are characterized by the optical
microscope and the microhardness tester. The results show that due to the preheating effect of the preceding
cladding process on the subsequent cladding process, the widths of the cladding layer gradually transit from the
initial 4.84, 5.17, 5.88 mm to the cladding-terminal 5. 28, 6.61, 6.78 mm, respectively under the effects of
different laser cladding parameters. The upper surface morphology of laser cladding area is horn shape. The
morphology of laser cladding is asymmetric crescent shape due to the powder feeding direction during laser cladding
and the preheating effect of adjacent laser cladding on the substrate. The equiaxed grains are observed in the central
area of surface cladding layer and the non-uniform dendrites are observed in the middle of inner cladding layer.
Because of the non-equilibrium solidification in the process of laser cladding and the differences between heating rates
and cooling ones in different sections, the hardness of the cladding layer presents a non-uniform distribution, and is
always higher than the hardness of its substrate.
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Table 1 Chemical compositions of Co-based powder

Composition C Si Fe Cr Ni Mo Co
Mass fraction /% 0.08 3.40 1.50 18.00 1.50 28.50 Bal.
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Fig. 1 Schematic of microhardness measurement path
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Fig. 2 Upper surface macro-morphologies of laser
cladded Co-based alloy under different defocus
amounts. (a) D=110 mm; (b) D=130 mm;

(¢) D=150 mm
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Fig. 3 Cross-sectional pattern of specimen. (a) D=130 mm; (b) D=150 mm
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Fig. 4 Schematic of cladding direction
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Fig. 8 Longitudinal hardness distribution of

laser cladding layer
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