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Table 1 Chemical compositions of 6063 aluminum alloy (&/%)
Si Fe Cu Mn Mg Cr Zn Ti Al
0.5 0.35 0.10 0.10 0.45~0.9 0.10 0.10 0.15 Bal.
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Table 2 Chemical compositions of Ni60A alloy powders (/%)
C Si Fe B Cr Ni
0.7~1 3.5~3.5 <5 3.5~4.5 15~20 Bal.
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Table 3 Rare earth contents of coating powders of
samples (@/%)
Sample # 2# 3# 4# H# 64 T# 8#
CeO; content 0 06 1 2 3 4 5 7
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Fig.1 Cross-section morphologies of the cladding layers: (a) 1#,
(b) 2#, (c) 3#, (d) 4#, (e) 5#, (f) 6#, (g) 7#, and (h) 8#
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Fig.2 Hardness of the cladding layers
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Fig.3 SEM morphologies of cladding layers: (a) Ni60A cladding
layer and (b) 2% CeO,+Ni60A cladding layer
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Table 4 Abrasive wear results

Mass loss, A m/g

Total mass
Sample
2min 4min 6min 8min 1058, & M/g
Aluminum 0.0823 0.0810 0.0808 0.0676  0.3117
Ni60A cladding layer 0.0260 0.0148 0.0157 0.0149 0.0714
2%CeO,+Ni60A
’ 2 0.0093 0.0153 0.0131 0.0061 0.0438

cladding layer

JEA 42 50 mm, & A 5E 600 r/min.
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Fig.4 Wear mass loss vs the time
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Fig.5 Friction coefficient of aluminum alloy
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Fig.6 Friction coefficient of the cladding layers
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Microstructure and Wear Resistance of CeO,+Ni60A Composite
Coating on Aluminum Alloys by Laser Cladding

Zhang Guangyao, Wang Chenglei, Gao Yuan, Wei Wenzhu, Lu Xiaohui
(Guilin University of Electronic Technology, Guilin 541004, China)

Abstract: Ni60A cladding layers with different contents of rare earth CeO, were prepared on the surface of 6063 aluminum alloys using a
laser cladding technique. Then the microstructure and hardness of CeO,+Ni60A cladding layers were analyzed. The optimal content of rare
earth was selected, and the wear resistance of CeO,+Ni60A cladding layers was analyzed. The results show that Ni60A cladding layers
with less than 2% CeO, are prone to pores, but more than 2% are prone to cracks. When 2% CeO, is added, the cladding layer has better
quality and least microstructure deficiencies, and also higher surface hardness. Rare earth content should not be more than 4%, and an
excess of CeO; has little effect on improving the hardness of the cladding layers; when the CeO, content ranges from 0% to 2%, the
hardness increases significantly with the increases of content. In the same abrasive wear conditions, the wear resistance of 2% CeO, +
Ni60A cladding layer is 7.1 times as that of aluminum alloy substrate, and 1.6 times of that of Ni60A cladding layer. The surface friction
coefficient can be greatly reduced by laser cladding Ni60A layer, and adding Ce can improve the stability of the cladding layer friction
coefficient, thereby improving the wear resistance.
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