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Table 1 Chemical composition of Mg-13Zn-0.5Nd-xCa
alloys (/%)

X Zn Nd Ca Mg
3 13.12 0.52 3.19 Bal.
4 12.89 0.48 3.80 Bal.
5 12.78 0.48 4.91 Bal.
6 12.67 0.54 5.93 Bal.
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Fig.1 Optical microstructure of as-cast Mg-13Zn-0.5Nd-xCa alloys: (a) x=3, (b) x=4, (c) x=5, and (d) x=6
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Table 2 GRF (growth restriction factor) of magnesium alloys

Alloy GRF
Mg-13Zn-1Nd-3Ca 1.07
Mg-13Zn-1Nd-4Ca 1.19
Mg-13Zn-1Nd-5Ca 1.31
Mg-13Zn-1Nd-6Ca 1.43
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Fig.2 XRD patterns of as-cast Mg-13Zn-0.5Nd-xCa alloy
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Fig.3 SEM morphologies and EDS points of as-cast Mg-13Zn-0.5Nd-xCa alloys: (a) x=3, (b) x=4, (c¢) x=5, and (d) x=6
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Table 3 EDS analysis of Mg-13Zn-0.5Nd-xCa alloy in Fig.3 (at%)

Test point Mg Zn Ca
1 77.27 19.68 3.05
2 69.97 30.03 7.00
3 96.39 - 3.61
4 75.06 18.95 5.99
5 72.79 16.82 10.39
6 40.97 47.99 11.04
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B4 FEHR A Mg-13Zn-0.5Nd-xCa & 4 B 4127
Fig.4 Optical microstructures of aged Mg-13Zn-0.5Nd-xCa alloys: (a) x=3, (b) x=4, (¢) x=5, and (d) x=6
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Fig.5 Hardness-aging time curves of as-cast Mg-13Zn-

0.5Nd-xCa alloys (x=3, 4, 5, 6)
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Table 4 Mechanical properties of the Mg-13Zn-0.5Nd-xCa alloys (x=3, 4, 5, 6) in the as-cast and aged state at room temperature

As-cast As-aged
X Yield strength/ Ultimate tensile Elongation/ Yield strength/ Ultimate tensile Elongation/
MPa strength/MPa % MPa strength/MPa %
3 50 83 2.30 _ 82 167 7.22
4 51 92 221 _ 108 175 6.10
5 54 95 2.12 B 97 179 6.00
6 60 107 1.15 102 161 4.57
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Effect of High Ca Content on Microstructure and
Mechanical Property of Mg-13Zn-0.5Nd Alloy

Zhang Daidong', Cai Yancen', Shi Xiaobao', Fang Daging', Yuan Hongjia', Chai Yuesheng', Wang Feng?
(1. Taiyuan University of Science and Technology, Taiyuan 030024, China)
(2. Gujiao City Yin He Magnesium Co., Ltd, Taiyuan 030200, China)

Abstract: The Mg-13Zn-0.5Nd-xCa (x=3, 4, 5, 6) alloys containing high-calcium have been prepared under the protection of a mix gas
atmosphere of Ar. The alloy composites were characterized by X-ray diffraction, optical metallurgical microscope, scanning electron
microscope and mechanical property test. The effect of high Ca content on microstructure and mechanical properties of the alloy was
investigated. The results show that the alloy is mainly composed of a-Mg matrix, a-Mg+MgsZn;Ca, eutectic phase and a few secondary
phase (Mg,Ca+MgesZn;Ca,) in as-cast state. The grain is extremely refined with the increase of Ca addition. After the solution treatment at
390 °C for 8 h and subsequent aging at 240 °C for 8 h, the alloy exhibits excellent mechanical properties. The optimum mechanical
property of the alloy is obtained by 4% Ca addition after T6 heat treatment. The ultimate tensile strength, yield strength and elongation of
the alloy at peak-aged state are 108 MPa, 175 MPa and 6.10% at room temperature, respectively. The good mechanical properties are
mainly attributed to fine grain strengthening and second phase strengthening.

Key words: high-Ca magnesium alloy; growth restriction fractor (GRF); T6 heat treatment; no equilibrium cooling
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