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Table 1 Treatment parameters of master alloys for experiments

Intermediate Nominal Actual
Treatment process Balance
alloy composition composition
Zn-Al 5Al Melting for 30 min at 700 ‘C and holding for 5 h at 450 C 4.7 Zn
Al-Nd 15Nd Melting for 30 min at 730 ‘C and holding for 8 h at 800 C 13.95 Al
10 cm? {941y, 2 LR AT H 7 B BR(SCE) . it
460 FEAE 25 C MR T ARSI 3.5%NaCl i, £ T

1=454.42-0.028¢
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Fig. 1 Furnace cooling curves in solidification experiments of

Zn-5%Al alloys
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Fig. 2 Schematic illustration of sampling of Zn-5%Al alloy

sample
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Fig. 3 Backscattered electron images of Zn-5%Al alloys with different Nd contents: (a) Without Nd; (b) 0.03%Nd; (c) 0.06%Nd; (d)

0.09%Nd; (e) 0.12%Nd; (f) Higher magnification of (e)
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alloys with different Nd contents
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Fig. 5 Microstructures of Zn-5%Al-0.06%Nd alloys in different regions: (a) Upper; (b) Middle; (c) Bottom; (d) Bottom surface
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Fig. 6 XRD patterns of bottom surface of Zn-5%Al-
0.06%Nd alloys
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Fig. 7 Element distribution of Zn-5%Al1-0.06%Nd alloy by

EDS line scanning technical
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Fig. 8 Polarization curves of Zn-5%Al alloys with different
Nd contents in 3.5% NaCl solution
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Table 2 Electrochemical polarization parameters of Zn-5%Al

(1 Zn-5%Al 15 4 1R HLAG 27 A A R R AT 5%

alloys with different Nd contents

Sample Peord V' RYQ oo/ (RA-cm )
Zn-5%Al alloy —1.115 4588 3.078
Zn-5%Al-0.03%Nd alloy —1.144 8356 2.076
Zn-5%A1-0.06%Nd alloy —1.143 9080 1.761
Zn-5%A1-0.09%Nd alloy —1.163 7360 2.141
Zn-5%A1-0.12%Nd alloy —1.132 7326 2.169
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Fig. 9 NSS results of Zn-5%Al alloys with different Nd

contents
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Effect of Nd addition on microstructure and
corrosion resistance of Zn-5% Al alloy

CAO Zu-jun, KONG Gang, CHE Chun-shan

(School of Materials Science and Engineering, South China University of Technology, Guangzhou 510640, China)

Abstract: The effect of Nd addition on the microstructure of Zn-5%Al alloy was investigated by SEM, EDS, XRD, and
the corrosion resistance of the alloy was studied by the polarization curves tests and NSS tests. The results show that the
growth of the primary #-Zn phase can be effectively inhibited, and the compact eutectic structure of the alloy can be
obtained due to the addition of Nd. The lamellar spacing of eutectic structure of the alloy with the optimal concentration
of Nd can be decreased. Nd can be easy to react with Zn and form the intermetallic phase Nd,Zn,; particles in the alloy
bath, which will reduce the effective content of element Nd in the alloy bath. The corrosion resistance of the Zn-5%Al
alloy will be changed with Nd addition, and the best corrosion resistance of the alloy will be attained when Nd addition is
0.06%.
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