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Fig.1 Schematic view of electropulsing treatment (EPT)
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Table 1 Treating techniques of different samples

Sample No. Treatment

1 Homogenized
Rolled
EPT for 2 min
EPT for 5.5 min
EPT for 10 min
Annealed

o O WN
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Table 2 Measured temperatures of different points for the

samples (C)
Sample No.  PointA  PointB  PointC  Point D
3 87 73 42 20
4 86 70 48 20
5 88 72 49 20




510 19

XU BHEE: Bkt L] AZ31 B A2 4 P BRI R

© 2689 -

TG WG A% [4) 3T s L A AR A L 1) ot A 8] i B 9B AR T
[N T E N 7N P v R R C IR =18 S =T
A GG SN N AR S & ST P (strain
induced grain boundary migration, SIBM) & 4= 5l & Fi 45
TN T S ) o T YA e B < I W = S < K o
' AET K(Z) 59.7%), BEbAExT LA FE i 4T EBSD
DT, R P8I s 1 B 0 4 S S00RE (0 b7 2
EHAC, TEHEIUE % S BT A i .

RAE 3 S HAL K 2¢ s, ATULEH, &5t
2 min PSR AR S, R I SR AL AR T
JEBMALERER G, AN S AR RS SR,
SR R AT H L RAE . S5 5L H A F 12,
28 0ok Pk v b B S B0 TR AR 2R R AR v R S A A
IR AT AT B 5 Ak BT R IR T 45 i R R
DRl A S B S R () AR T AR B L8 25 O, 3 6587 B R )
TE AL 538 SIMB AL T 5 1) 2 7 545 & dvobi A
W3 DX, SRR T B ke Ak 3 A I AR S R it i
Tl A, TR AT DU X 2 3 A= 1 R 2 H T FE
PR FH T T BRSP4 s R o AR 3 247 EBSD
I A I RCRE B AR AR AT B AR SR AR AIG, [R1 ik mT BT
BARRA T RMEIEIR, WHI 755 A HE
b AroRL,  ELEG IS R P A A AR MR TR, B e N TS
PLELHI S AR TR 2308 3

B2 #ulhe e B R

Fig.2 Optical microstructures of different samples: (a) sample 1,

(b) sample 2, (c) sample 3, (d) sample 4, (e) sample 5,
and (f) sample 6
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Fig.3 EBSD orientation maps of sample 4 (a) and sample 5 (b)
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Fig. 4 Stress-strain curves of the samples
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Fig.5 Fracture morphologies of sample 1(a), sample 2(b),

sample 3(c), sample 4(d), and sample 5(e)
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Effect of Electropulsing Treatment on Microstructure and Properties of Rolled AZ31
Alloy

Liu Yang, Fan Jianfeng, Jin Wei, Zhang Hua, Dong Hongbiao, Xu Bingshe
(Key Laboratory of Interface Science and Engineering in Advanced Materials, Ministry of Education,
Taiyuan University of Technology, Taiyuan 030024, China)

Abstract: The effect of electropulsing treatment (EPT) on the microstructure evolution and the mechanical properties of rolled AZ31
magnesium alloy was studied. The recrystallization of the deformed AZ31 magnesium alloy was accelerated by EPT with high current
density and low duty ratio. EPT with different parameters was analyzed. The thermal and athermal effect of EPT was researched and the
mechanism of the recrystallization under EPT was also revealed. The results indicate that after EPT with a pulse-width of 20 ps, a current
density of 3.508x10° A/m? a duty ratio of 0.002 and processing time of 5.5 min, recrystallization occurs due to the athermal effect, the
average grain size of AZ31 alloy is refined from 72 um to 2 pum, the tensile strength is 295 MPa, and the elongation is 20%.
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