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Fig.1 Diagrammatic sketch of experimental equipment
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Table 1 Chemical composition of Mg-4Y-3Nd-1.5Al alloy

(/%)
Y Nd Al Mg
432 3.23 1.56 Bal.

K2 e = s

Fig.2 3D diagrammatic sketch of tensile specimen
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Fig.3 OM (a) and SEM (b) microstructures of as-cast Mg-4Y-3Nd-1.5Al alloy; EDS mapping of red square area in Fig.3b (c)
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Table 2 EDS results of phases marked in Fig.3b (at%)

Phase Mg Y Nd Al
1 90.13 3.22 6.65 -
2 76.88 16.60 6.52 -
3 10.95 24.67 5.39 58.99
4 68.90 8.84 1.98 20.28
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Kl 4 57 Mg-4Y-3Nd-1.5A1 &4 XRD i
Fig.4 XRD pattern of as-cast Mg-4Y-3Nd-1.5Al alloy
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Fig.5 OM (a) and SEM (b) microstructures of solid-solution treated Mg-4Y-3Nd-1.5Al alloy; EDS mapping of red square area in

Fig.5b (c)
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Fig.6 XRD pattern of solid-solution treated Mg-4Y-3Nd-1.5A1
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Fig.7 Age hardening curves of Mg-4Y-3Nd-1.5Al alloy
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Fig.8 TEM analysis for 200 ‘C/20 h peak-aged specimen: (a) TEM image, (b) SAED pattern, and (¢c) HRTEM image
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Fig.9 TEM analysis for 225 ‘C/10 h peak-aged specimen: (a) TEM image, (b) SAED pattern, and (c) HRTEM image
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Fig.10 TEM analysis for 250 ‘C/2 h peak-aged specimen: (a) TEM image, (b) SAED pattern, and (c) HRTEM image
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Table 3 Mechanical properties of Mg-4Y-3Nd-1.5Al alloy

under different conditions

Elongation/
Alloy condition TYS/MPa  UST/MPa o
0
As-cast 132 186 6.8
Solid-solution treated 129 195 16.4
200 ‘C/20 h
197 285 5.7
peak-aged
225°C/10 h
182 267 6.5
peak-aged
250 “C/2 h peak-aged 168 248 8.0
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J& (525 °C/6 h+550 C/12 h), MgsRE. Mg,yREs #5¢
SEVEMR, ALRE A& AR .

2) 2200 B 225 CUEIN AL B &4, HrithAH &
B BN BAH 250°C MR AR AL BE () A 4, BT AR 2
B BAH . RS IO Ty Bl BAH R R, L
AL

3) Mg-4Y-3Nd-1.5A1 & 4 nl il ik $ kb B AT 5
b, WEINROIRAS T & S0 F R KRS Tt . 225 °C/
10 h WA IS 200 Ak 38 5 5 < et IR B P o 0 7 5 5 A S A 2
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Effect of Heat Treatment on Microstructure and Mechanical Properties of
Mg-4Y-3Nd-1.5A1 Alloy

Feng Yicheng, Wang Lei, Fu Yuanke, Zhao Sicong, Wang Liping, Guo Erjun
(School of Materials Science and Engineering, Harbin University of Science and Technology, Harbin 150040, China)

Abstract: The microstructure and mechanical properties of Mg-4Y-3Nd-1.5Al alloy with different heat treatment conditions were carried
out by microstructural analysis and mechanical property testing. The results show that there are MgsRE, Mg sREsand Al,RE intermetallic
phases in as-cast Mg-4Y-3Nd-1.5Al alloy and the MgsRE and MgysREs phases dissolve into a-Mg matrix and ALLRE phases is stable in
solid-solution treated Mg-4Y-3Nd-1.5A1 alloy. The Mg-4Y-3Nd-1.5Al alloy has an obvious aging hardening effect and the mechanical
property can be improved obviously by solutiontaging treatment. The yield strength, ultimate tensile strength and elongation of
Mg-4Y-3Nd-1.5Al alloy after solution (525°C/6 h+550°C/12 h)+peak aging (225°C/10 h) are 182 MPa, 267 MPa and 6.5%, respectively.
The high density and fine precipitation 4" and f' are responsible for the excellent mechanical properties of heat treated Mg-4Y-3Nd-1.5A1
alloy.

Key words: magnesium alloy; heat treatment; microstructure; mechanical properties
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