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Tab. 1 Chemical composition of cobalt-based alloy powder Wg /%
Co Cr Mo Mn Si Ni C N
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Fig. 1 Macromorphology of selected laser cladding cobalt-based alloy

coating
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Fig. 2 Three-dimensional surface morphology of selected laser cladding cobalt-based alloy coating
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Fig. 3 Roughness pole diagram of selected laser cladding cobalt-based
alloy coating
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Fig. 4 The hardness of selected laser cladding cobalt-based alloy

coating
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Fig. 5 The microstructure of selected laser cladding cobalt-based alloy coating
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Fig. 6 The area of equiaxed grain structure of selected laser cladding

cobalt-based alloy coating
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Fig. 8 Nanoindentation hardness of equiaxed crystal structure of
cobalt-based alloy coating at hatch spacing for 50 um
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Optimization of Surface Quality for Co-Based Alloy Coatings Repaired on
High-Speed Train Brake Discs by Selective Laser Cladding

WANG Jun-peng, SONG Fei, PENG Pin-hao, LI De-ying, WANG A-jin, LI Qiu-ping, ZHAO Huo-ping
(School of Materials Science and Engineering, East China Jiaotong University, Nanchang 330013, Jiangxi, China)

Abstract:

To improve the surface quality of laser cladding thermal-resistant and wear-resistant coatings for repairing
high-speed train damaged brake discs, this paper investigates the selective laser cladding process to prepare
cobalt-based alloy coatings on the surface of high-speed train brake discs. The study examines the influence
of laser rotation angle (0-90°) and laser scanning pitch (30-80 pum) on the surface roughness and hardness of
cobalt-based alloy coatings, as well as the underlying mechanisms. When the scanning pitch is between 50-
80 um, the coatings can achieve a relatively smooth macro surface under different laser rotation angles. When
the rotation angle remains constant, the surface roughness of the coating decreases with an increase in the
scanning pitch. When the rotation angle is 90°, the minimum roughness is obtained at a scanning pitch of 70
um. When the scanning pitch is constant, the hardness of the coating first increases and then decreases with an
increase in the rotation angle, reaching the maximum value at a rotation angle of 30°. For all rotational angles
except 0°, the maximum hardness was attained at a scanning pitch of 70 um. The increase in both rotation
angle and scanning pitch improves the flatness of adjacent layers and molten tracks, and alters the proportions
of columnar and equiaxed grains in the microstructure, thereby affecting the surface roughness and hardness
of the coatings.
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laser cladding; Co-based alloy; coating; brake disc; surface quality
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