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Table 1 Chemical composition of Mg-4Nd-1Gd-0.3Zn-0.6Zr

alloy W /%
Nd Gd Zn Zr Mg
4.1 1.3 0.3 0.6 A
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Table 2 Heat treatment process parameters

Gy — bR gl e s (S gy g
s1 490 C x15h
S2 500 “C x 15 h 540 “C x5h
S3 520 C x15h
200 Cx 18 h
sS4 490 °C'x 20 h
S5 500 “C x 20 h 540 C x10h
S6 520 C'x20h
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Fig. 1 Microstructure of Mg-4Nd-1Gd-0.6Zn alloy as cast
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Table 3 Analysis results of points corresponding to

the positions in Fig. 3 at.%
VA Mg Nd Gd Zn
1 89 8.9 0.2 1.9
2 89 7.9 2.3 0.08
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Fig. 2 SEM image of alloy as cast (a ) and EDS mapping ( b-f)
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Fig. 3 EDS point analysis in different regions at grain boundaries
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Fig. 4 Metallographic microstructure of alloy T6 state under different two-stage solution treatment
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Fig. 5 SEM image of T6 state alloy under two-stage solution system of 490 °C x 15 h+540 “C x 5 h and point analysis results of corresponding points
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Fig. 7 SEM image of T6 state alloy under the two-stage solution system of 500 °C x 20 h+540 °C x 10 h (a) and the corresponding EDS mapping
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Fig. 8 TEM analysis of the alloy after heat treatment at 500 °C x 20 h+540 “C x 10 h/200 “C x 18 h
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Fig. 9 Column diagram of mechanical properties of T6 state alloy
under different two-stage solution treatment
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Fig. 10 SEM image of the fracture structure of the alloy
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Effect of Two-Stage Solid Solution Treatment on Microstructure and
Mechanical Properties of Mg-4Nd-1Gd-0.3Zn-0.6Zr Alloy

LI Meng, LI Hui, ZHANG Xu-liang, PAN Long, YOU Hui-hui, JIANG Li-chao, JIJANG Qiang, LI Ting-xiong,

WANG Shu-ke
(Xinjiang Technology (Jiangsu) Co., Ltd., Nantong 22600, Jiangsu, China)

Abstract:

The effects of two-stage solution temperature and time on the microstructure and mechanical properties of
Mg-4Nd-1Gd-0.3Zn-0.6Zr magnesium alloy were studied by OM, SEM, TEM and an electronic universal
testing machine. The results showed that the microstructure of the as-cast alloy was mainly composed of a-Mg
matrix and eutectic Mg;,Nd on the grain boundary. After different two-stage solid solution treatments, the
microstructure of the alloy was composed of a- Mg matrix, Mg;,Nd, and aging precipitates ' phase. When the
two-stage solution system was 500 “C x20 h+540 °C x10 h, the comprehensive mechanical properties of the
alloy was optimal. The tensile strength of the alloy was 268.65 MPa, the yield strength was 171.28 MPa, and
the elongation was 3.33%. The main fracture mode of the alloy was mixed fracture.

Key words:
two-stage solution; rare earth magnesium alloy; microstructure; mechanical properties

(%%, x| 4%, ldh@foundryworld.com )



