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Fig.1 Sketch of the experimental apparatus
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Fig.2 Microstructures of the Mg-Gd-Y-Zr alloy cast in different pulsed magnetic fields: (a) 0 Hz, (b) 2.5 Hz, (c) 5 Hz, and (d) 10 Hz
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Fig.3 Effect of pulse frequency on the average grain size
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Fig.5 Cooling curves of the Mg-Gd-Y-Zr magnesium alloy
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Table 1 Mechanical properties of Mg-Gd-Y-Zr alloy

Without pulsed ~ With 5 Hz pulsed
Conditions
magnetic field magnetic field
Tensile strength / MPa 227.6 238.3
Elongation / % 1.07 1.91
G, BURKETERE. & 6b A 5 Hz kb

WE 20 T B AR BURE T LB . B R H Wi
[V, HWVS MRS/, ¥ W 10 fig 22
T, BT A BRI R

3 & it

D) ki i 37 V8 1 4 el 4™ 2 i 20 10 Pl i B4
BRI A G G v, 55— T P A g
Fr AT R BRI, AT Me-Gd-Y-Zr 54 dihi 4l
.

20 AN K Fh 7 B T Mg-Gd-Y-Zr & B KB hz i
e g, YRR, RP I AR
IR o 1T A b o 1 37 25 P TS [ A (1 oz o B 1
SSRGS e

[1] He S M, Zeng X Q, Peng L M et al. Journal of Alloys and
Compounds[J], 2007, 427(1~2): 316

[2] Kurota K, Mabuchi M, Higashi K. J Mater Sci[J], 1999, 34(10):
2255

[31Zi BT, BaQ X, Cuil Z et al. Scr Mater[J], 2000, 43(4): 377

[4] Zi Bingtao(3J#i%), Ba Qixian([™ )i 5%), Cui Jianzhong(4E 7
). Acta Physica Sinica() 124 4R)[T], 2000, 49(5): 1010

[5] Ban Chunyan, Cui Jianzhong, Ba Qixian et al. Acta
Metallurgica Sinica[J], 2002, 15(4): 380

[6] Li Qiushu, Song Changjiang, Li Haibin et al. Materials
Science and Engineering A[J], 2007, 466(1~2): 101

[7] Gao Yulai, Li Qiushu, Gong Yongyong et al. Mater Lett[]],
2007, 61(18): 4011

[8] Wang Bin, Yang Yuansheng, Zhou lJixue et al. Trans
Nonferrous Met Soc China[J], 2008, 18(3): 536

[9] Ding Wenjiang( ] X {L). Magnesium Alloy Science and
Technology (¥t & ¥ 2% 5 K)[M]. Beijing: Science Press,
2006: 105

[10] Dong Jie, Cui Jianzhong, Ding Wenjiang. J Cryst Growth[J],
2006, 295(2): 179

[11] Guo Shijie, Le Qichi, Zhao Zhihao et al. Materials Science
and Engineering A[J], 2005, 404(1~2): 323

S ik References

Effect of the Pulsed Magnetic Field on the Solidification and Mechanical Properties of
Mg-Gd-Y-Zr Alloy

Wang Bin, Yang Yuansheng, Zhou Jixue, Tong Wenhui
(Institute of Metal Research, Chinese Academy of Sciences, Shenyang 110016, China)

Abstract: The effect of the frequency of the pulsed magnetic field on Mg-Gd-Y-Zr alloy during solidification was investigated. When the
pulsed magnetic field is applied to Mg-Gd-Y-Zr alloy during the solidification process, the grain refinement is achieved. The average grain
size of the as-cast Mg-Gd-Y-Zr alloy is from 65 pm without the pulsed magnetic filed to 37 um with the pulsed magnetic field of 5 Hz.
Grain refinement of Mg-Gd-Y-Zr alloy is due to the electromagnetic undercooling and reduction of temperature gradient by the vibration of
melt resulted from the pulsed magnetic field. Compared those casting method with traditional one, the tensile strength and elongation are
increased by 4.8% and 78.5%, respectively.
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