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Table 1 Electropulsing parameters of samples

Sample Frequency Duration Current density/ Duty ratio Processing Deformation
number [Hz Ius x10° A m? time/min ratio/%
1 100 25 4.16 0.0025 10 10
2 100 30 4.16 0.003 10
3 100 25 4.16 0.0025 10 15
4 100 30 4.16 0.003 10
5 100 25 4.16 0.0025 10 20
6 100 30 4.16 0.003 10
sample g5 il 5 URE LA EESEINAR /N, FERAS & kLK) 1Y

o0 >

Copper electrodes
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Fig.1 Schematic view of temperature measurement on samples

during EPT processing
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Fig.2 Optical microstructures of AZ31 alloy: (a) after homogenization heat treatment, (b) rolling deformation ratio with 10%, (c) rolling

deformation ratio with 15%, and (d, e) rolling deformation ratio with 20%
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Fig.3 Optical microstructures of AZ31 alloy samples during electropulsing treatment: (a) sample 1, (b) sample 2, (c) sample 3,

(d) sample 4, (e) sample 5, and (f) sample 6
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Fig.4 EBSD maps of AZ31 alloy samples and the corresponding

misorientation angle distribution: (a) sample 4 and

(b) sample 6
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Fig.5 {0001} pole figures of the AZ31 alloy after EPT:
(a) sample 4 and (b) sample 6
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Table 2 Mechanical properties of the samples

Sample state Deformation ratio/%

Tensile strength/MPa

Tensile elongation/%

As-annealed —
As-rolled 10
As-rolled 15
As-rolled 20
Sample 1 10
Sample 2 10
Sample 3 15
Sample 4 15
Sample 5 20

Sample 6 20

159 18.1
210 10.7
220 10.2
243 8.0

245 10.8
251 13.68
256 15.12
260 16.46
260 17.2
265 19.76
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Fig.6 Tensile stress-strain curves of AZ31 samples at room temperature
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Fig.7 SEM micrographs of the fracture surfaces in the AZ31 samples: (a) sample 1, (b) sample 2, (c) sample 3, (d) sample 4,

(e) sample 5, and (f) sample 6

RN ST, R AT A AE A RIS, 2k 98
$RTT % 30 s I, W IREEA B, 5Pk AR 52
i, AHAATED R A M. AT L, SRR T 1R 2 BT
45 IR 5 2 R SRR B 0 A 45 SR AR RE— B

3 S5IR

TERK PP AL B FE A, Rk FER AR MR R 2 B AR
THWATMER, H—2BEERGRNHRES, H
IR AR A, kb b A b A5 R R Ak U
(L 1 15k 3 B, B0 RGBT, GBS i B
DU P w5 e R R O LR . o 20%748 T & F AR A4
7E 438 K NARIR AL HE 10 min, Fri345 &l 8 frw,
AT LLE Y, 2 &5 R A AL B R (1) B AL AU L A M
P AR B A AL, 52 AR AL . B kA AnTE
Mk b B R b, AR AR RS 2 AR, T A RO
XoF AR A 1) 5 e R L B RS

x3 HEMEBER
Table 3 Temperatures of the samples (K)

Measured positions in Fig.1

Sample No.

A B C D
1 373 351 318 293
2 404 368 335 293
3 385 362 328 293
4 421 371 342 293
5 410 379 339 293
6 438 381 347 293
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Fig.8 Optical microstructures of AZ31 alloy: (a) after homogenization

heat treatment and (b) after rolling
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Microstructure snd Mechanical Properties of Rolled AZ31 Alloy Sheets Processed by
Electropulsing Treatment
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Wang Xiaodan*, Dong Hongbiao®, Xu Bingshe®
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Taiyuan University of Technology, Taiyuan 030024, China)
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(4. College of Materials Science and Engineering, Taiyuan University of Technology, Taiyuan 030024, China)

Abstract: The microstructure evolution of rolled AZ31 alloy sheets with 10%, 15% and 20% rolling reduction by electropulsing treatment
(EPT) was investigated by VHX-2000 optical microscope and scanning electron microscope equipped with electron backscattered
diffraction (EBSD). After EPT with 30 ps in pulse-width, 4.16>10° A/m? in current density and 0.003 in duty ratio for 10 min processing
time, the average grain size of AZ31 alloy is refined from 150 pm to 20 pum, the tensile strength is improved to 265 MPa and the
elongation can reach 19.7%. The effect of the thermal and athermal effect on the recrystallization during EPT was analyzed. The result
shows that the athermal effect plays a major role in recrystallization and the mechanism of the athermal effect was also revealed.

Key words: AZ31 magnesium alloy; electropulsing treatment; nucleation; recrystallization
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