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Abstract

The effect of electric current parameters, including the pulsed voltage intensity and the electric
pulse repeating times on the microstructural evolution of AZ31B magnesium alloy was investi-
gated by optical microscope method. The results showed that the grains become coarser with in-
creasing either the pulsed voltage intensity or the repeating times. In addition, the application of
electric current was beneficial to the formation of tensile twins, which could be ascribed to the
thermal compressive stress formed due to the nonsynchronous between the temperature incre-
ment and the thermal expansion inter the grains during current passing.
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Table 1. Chemical composition of AZ31B magnesium alloy (mass%)
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Figure 1. Schematic of ECP equipment
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Figure 2. Optical microstructures of the original sample (x25)
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Figure 3. Optical microstructures of the samples treated by ECP at 4.5 kv with one time (x25)
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Figure 4. Optical microstructures of the samples treated by ECP at 4.5 kv with two times (x25)
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Figure 5. Optical microstructures of the samples treated by ECP at 4.5 kv with one time (x25)
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Figure 6. Optical microstructures of the samples treated by ECP at 4.5 kv with two times (x25)
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Figure 7. Plot of temperature rise and thermal expansion of Al film; 1:
dimensionless temperature rise, 2: dimensionless thermal expansion [8]

& 7. ASEREISAERK S IR #IZ; 1. TEBWES, 2: TENRE

Bi[E]



ARFT AR, B < rh A 2R B AR T AR AT BB N TR A R R R S TR, UK B BOIR, H St
STt . BEE SRR RREM T, JEH bk R AR SIS BT, AR A R IR SR %
HI T AR A THEAS A SR B N AR, I, FTREAERRE PN 8 45 il 2 b 2 O R o i 2R

o
5. &g

(1) HFRSRE AR, ARk SR O OR S R st FE R B, B ke r e FH R
KOs hn, SR RS 12 B e I8N 3 K B e AR P R T AR

(2) AFHISSREZZAET, B SRR RIE R, ok RO B K

(3) Mokt B IAE AL B I A5 i o A SO B R AFH 2 i o 3K S ol T f RO P D ) b P9 P FAIEZ K A
T AN F) 512 A4 L 7 B B

EHEWH

[ % H 28R 223 4 (No. 50901018, No. 51304039) %t 31l H

SEW#Ek (References)

[1] Avedesian, M.M. and Baker, H., Eds. (1999) Magnesium and Magnesium Alloys, ASM Speciality Handbook. ASM
International, Metals Park, OH.

[2] Conrad, H., Guo, Z. and Sprecher, A.F. (1989) Effect of an Electric Field on the Recovery and Recrystallization of Al
and Cu. Scripta Metallurgica, 23, 821-824. http://dx.doi.org/10.1016/0036-9748(89)90252-4

[3] Yang, D. and Conrad, H. (1997) Influence of an Electric Field on the Superplastic Deformation of 3Y-TZP. Scripta
Materialia, 36, 1431-1435. http://dx.doi.org/10.1016/S1359-6462(97)00045-6
[4] Lai, Z.H., Conrad, H., Chao, Y.S., Wang, S.Q. and Sun, J. (1989) Effect of Electropulsing on the Microstructure and

Properties of Iron-Based Amorphous Alloys. Scripta Metallurgica, 23, 305-310.
http://dx.doi.org/10.1016/0036-9748(89)90372-4

[5] Ohtsuka, H., Xu, Y., Sakka, Y. and Wada, H. (2000) Structural Control of Ceramics and Metals by High Magnetic
Field. The Ceramic Society of Japan, 7, 512-516.

[6] Zhou, Y.Z., Zhang, W., Wang, B.Q., He, G.H. and Guo, J.D. (2002) Grain Refinement and Formation of Ultrafine-
Grained Microstructure in a Low-Carbon Steel Under Electropulsing. Journal of Materials Research, 17, 2105-2111.
http://dx.doi.org/10.1557/JMR.2002.0311

[71 Zzhou, Y.Z., Zhang, W., Sui, M.L., Li, D.X., He, G.H. and Guo, J.D. (2002) Formation of a Nanostructure in a Low-

Carbon Steel under High Current Density Electropulsing. Journal of Materials Research, 17, 921-924.
http://dx.doi.org/10.1557/JMR.2002.0134

[8] Tang, D.W., Zhou, B.L., Cao, H. and He, G.H. (1993) Thermal Stress Relaxation Behavior in Thin Films under Tran-
sient Laser-Pulse Heating. Journal of Applied Physics, 73, 3749-3752. http://dx.doi.org/10.1063/1.352907



http://dx.doi.org/10.1016/0036-9748(89)90252-4
http://dx.doi.org/10.1016/S1359-6462(97)00045-6
http://dx.doi.org/10.1016/0036-9748(89)90372-4
http://dx.doi.org/10.1557/JMR.2002.0311
http://dx.doi.org/10.1557/JMR.2002.0134
http://dx.doi.org/10.1063/1.352907

	Effect of Electric Current Parameters on the Microstructural Evolution in a AZ31B Magnesium Alloy
	Abstract
	Keywords
	脉冲电流处理工艺参数对AZ31B镁合金的微观形貌的影响
	摘  要
	关键词
	1. 引言
	2. 实验过程
	3. 实验结果
	4. 结果分析与讨论
	5. 结论
	基金项目
	参考文献 (References)

