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Micro-Mechanism of High Energy Laser Cladding Co-Based Alloy to Improve the Surface

Friction and Wear Properties of Magnesium Alloy
Ge Yaqgiong, Qiao Jianfu., Xu Haijjun, Hou Min. Chang Zexin
(College of Materials Science and Engineering , Taiyuan University of Science and Technology ,
Taiyuan 030024, Shanxi, China)
Abstract Preparing a high-quality Co-based alloy cladded layer on the surface of magnesium alloy is challenging and uncom-
mon. In this study, laser cladding technology was employed., and high-throughput experiment methods were utilized. The Co-
based alloy cladded layer was successfully formed on the surface of AZ31B magnesium alloy under specific process parameters:
P=2 000 W, =300 mm/min, D=3 mm, S=+10 mm, and Q=20 L/min behind the molten pool. The resulting cladded
layer exhibited excellent formability with no cracks, pores, or other defects, The focus of this study was to investigate the sur-
face friction and wear properties of the Co-based alloy laser cladded layer and to understand the mechanisms behind its improve-
ment. The results revealed that the Co-based alloy cladded layer demonstrated a stable running-in state during the friction and
wear stage. It exhibited significantly lower maximum friction coefficient (0. 571), average friction coefficient (0, 268), and
wear loss (2.3 mg) compared to the substrate. The strong metallurgical bond between the cladded layer and the substrate pre-
vents large-scale peeling during friction. The cladded layer's enhanced properties are attributed to the solid solution strengthe-
ning effects from the solid solution phase and ordered compounds, as well as the high-hardness carbides that contribute to layer
strengthening. Additionally, the varying temperature gradients and solidification rates from the bottom to the top of the cladded
layer result in grain refinement, significantly enhancing the microhardness. The average hardness of the cladding layer is ap-
proximately 10. 8 times that of the magnesium alloy substrate. Overall, these impartments contributed to the remarkable en-

hancement in the friction and wear properties of Co-based alloy cladded layer.
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Table 1 Chemical compositions of AZ31B
Element Al Mn Zn Si Fe Mg
Mass fraction/ % 3.2200 0.400 0 L0 6. OL3 3 0.001 9 Bal.
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Fig.1 Magnesium alloy substrate for experiment

(a) XRD pattern; (b)microstructure
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Table 2 Chemical compositions of Co-based alloy

Element C Si Cr Co W Others
Mass fraction/ % 1145 1. 65 35. 04 40. 28 10. 48 Bal.
Spectrum
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Fig. 2 Morphology and energy spectrum of the Co-based alloy used in the experiment

(a)Morphology; (b)energy spectrum
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Fig. 3 Schematic diagram of laser cladding Co-based alloy powders process
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Fig. 4 Macroscopic morphology of laser cladded Co-based alloy

(a)Surface of a single-path cladded layer; (b)surface of multiple-paths cladded layers;

(c)cross-section of a single path cladded layer
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Fig. 6 Surface wear topography of magnesium alloy and Co-based alloy cladded layer under the same wear adjustment

(a)Magnesium alloy; (b)Co-based alloy cladded layer
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