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Fig.1 Section-morphologies of alloy layers: (a) Ni60-Y,03
and (b) Ni60
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Fig.2 XRD patterns of alloy layers
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Fig.3 Surface morphologies of alloy layers: (a) Ni60-Y,03 and
(b) Ni60
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Fig.4 Polarization curves of alloy layers in three solutions: (a) 1 mol /L H,SO, solution, (b) 3.5% NacCl solution,
and (c) 1 mol/L NaOH solution
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Table 1 Corrosion test results of the samples in | mol/L H,SO, solution
Allov lavers Self-corrosion Initial-passive Passive current density,  Self-corrosion current Relative
yay potential, E/mV  current density, i/mA cm™ ip/MmA em? density, icor/MA €m’? corrosion rate
Ni60 -408.06 1.32 12.01 0.6915 4.07
Ni60-Y,03 -437.71 - 0.3216 0.1701 1
%2 ALE 35% NaCl BRPHERURER
Table 2 Corrosion test results of the samples in 3.5% ] NaCl solution
Allov lavers Self-corrosion Initial-passive Passive current density,  Self-corrosion current Relative
ylay potential, E/mV  current density, is/mA <m™ io/mA em” density, icor/MA ¢cm?  corrosion rate
Ni60 -710.62 - 369.12 0.0116 4.30
Ni60-Y,03 —644.65 - 287.35 0.0027 1
%3 ASEE 1 mol/L NaOH &G HFE miit &R
Table 3 Corrosion test results of the samples in 1mol/L NaOH solution
Allov lavers Self-corrosion Initial-passive current  Passive current density, Self-corrosion current Relative
ylay potential, Ex/mV  density, in/mA <m™ io/mA ¢m™? density, icor/MA €m™?  corrosion rate
Ni60 -1171.23 - 13.18 3.818 2.30
Ni60-Y,03 -1020.21 - 10.70 1.659 1
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Fig.5 Corrosion morphologies of the alloy layers in 1 mol/L
H,S0, solution: (a) Ni60-Y,03 and (b) Ni60
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Fig.6 Corrosion morphologies of the alloy layers in 3.5% NaCl
solution: (a) Ni60-Y,03 and (b) Ni60
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Fig.7 Corrosion morphologies of the alloy layers in 1 mol/L
NaOH solution: (a) Ni60-Y,03 and (b) Ni60
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Effect of Y,O5; Addition on Interface Structure and Corrosion Resistance
of Laser Additive Manufacturing on the Surface of Al Alloys

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

Abstract: Ni60-Y,0; alloy layers were prepared on the surface of 6063 aluminum alloy by laser additive manufacturing. The effects of
rare earth Y,03 addition on microstructure, phase structure and corrosion resistance of bonding interface between Ni60-Y,0; alloy layers
and substrate were investigated by OM, XRD, SEM and electrochemical corrosion tester. The results show that an excellent bonding
between the alloy layers and the substrate is ensured by a strong metallurgical interface. Ni60-Y,O3 alloy layers have less cracks, holes
and porosity, and more refined grain size than Ni60 alloy layers without rare earth addition. The main phase structures of Ni60 alloy layers
are B-NiAl (Cr), Al3Ni, AlNis, Al, etc. After adding rare earth Y,0g, the diffraction peaks of Y,03, YAls, AINiY and Ni7Y are found in the
Ni60-Y,03alloy layers. Electrochemical corrosion tests show that the corrosion resistance of Ni60-Y,0; alloy layer is 4.07 times as that
of Ni60 alloy layer in 1 mol/L H,SO, solution; in 3.5% NaCl solution, the corrosion resistance of Ni60-Y,03 alloy layer is 4.3 times as
that of Ni60 alloy layer; in 1 mol/L NaOH solution, the corrosion resistance of Ni60-Y,03 alloy layer is 2.3 times as that of Ni60 alloy
layer. It is visible that rare earth Y,O; addition refines Ni60 alloy layer grains, improves structure, and significantly increases the
corrosion resistance of the alloy layer.

Key words: laser additive manufacturing; rare earth; Y,0Os; nickel-base; corrosion
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