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Fig.2 Tensile stress-strain curves (a) and tensile properties (b) of

AZ31 magnesium alloy at different pulse current densities
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Fig.3 Optical microstructures near tensile fracture surface of AZ31 magnesium alloy at different pulse current densities:

(a) 0 kA/mm?, (b) 1 kA/mm?, (c) 3 kA/mm? and (d) 4 kA/mm’
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Fig.4 Fracture morphologies of AZ31 magnesium alloy after tensile test at different pulse current densities:

(a) 0 kA/mm?, (b) 2 kA/mm?, and (c) 4 kA/mm’
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Fig.5 Microstructures of tensile test of AZ31 magnesium alloy under different pulse current densities and deformation levels:

(a) 0 kA/mm?, 5%; (b) 1 kA/mm>, 5%; (c) 4 kKA/mm?, 5%; (d) 2 kA/mm’, 13%; (e) 4 kKA/mm>, 13%; (f) 2 kA/mm?, 30%;

(2) 4 kKA/mm?, 30%

ANFE KR E T (04 1. 4 kA/mm?®) B4 44140
mioRL I RSE  TESRAEITE B AR, Ak IR d ok (o)
BXF TP Say Sby Sc). R BALE AR AR it ik
MR A S A ML W B A L 6 AR
TEfE 5% B (RN ) - AR 4k . nTEAFRH, 5%
ATE R, A 4 AL T4 ) AT Bt F 37 2 P52 1) 384 o K s e
K. ULV, S%EREZRMT, GBI
RS FE ML, M5 A RN, Bkl f 7
S B LBV A . 4 PR AR TE (R O P L %

MY, B PO AR B, YA T 1 S T T A
I EAZ S . B2 <l A7 A AR O] Jan
BT A AN R 52 B0 R BE g AR RIS, Rkl e gt 28 B s
FEL A0 0T A7 B Tt PR P ) K, A 4832 B R e 1E A
F @ F, AL THEBATIAEN, WEASERT
P 5 W 45 4 RE IR R o o 3 R ok o L S 1 B LN AT i
ARE B IR 78 B K e i T i, SR B R0 e, A
ETHLISE A FRAR, (R BRI RTTT 2, AT $ e 4 s R 1

¥ 2 4 kA/mm® Bk B FEALEE T RRRE 43 Sl B A



%56

NS BT AZ31 BEE b AT M A AR

* 1909 -

a——0 kA/mm’
[ b—— I kA/mm’

120 ~—a ¢ —v—4 kA/mm’
[+ 1

S 100} L

0 5 10 15
Strain, £/%

Bl 6 ANk i s B~ AZ31 B SR A TE o 5%IK)
V7 357 2% 1 26
Fig.6  Stress-strain curves of tensile test for 5% deformation for

AZ31 magnesium alloy at different pulse current densities
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Fig.7 Misorientation angle distribution of AZ31 magnesium alloy at different pulse current densities and tensile stages:

(a) 2 kKA/mm?, 13%; (b) 4 kA/mm?,13%; (c) 4 kA/mm?, 30%
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Tensile Deformation Behavior and Microstructure Evolution
of AZ31 Magnesium Alloy Under Pulse Current

Wang Jie, Wang Lei, Liu Yang, An Jinlan, Song Xiu
(Key Laboratory for Anisotropy and Texture of Materials, Ministry of Education, Northeastern University, Shenyang 110819, China)

Abstract: In order to improve the plastic deformation ability of magnesium alloys, tensile tests with high density pulse current were
performed on AZ31 magnesium alloy. The effect of pulse current on the microstructure and tensile deformation behavior of the alloy was
investigated and the mechanism was also discussed. The results show that the deformation resistance of AZ31 magnesium alloy with pulse
current is greatly reduced compared with that without pulse current, and the decreasing amplitude increases with the increase of current
density. During the tensile test, dynamic recrystallization (DRX) occurs in the alloy with pulse current, which reduces the deformation
resistance. The increase in the plastic deforming ability of the alloy is attributed to the electrical effect of the pulse current, which can
reduce the dislocation movement resistance in the plastic deformation process and accelerate the transition of the grain boundary from a
small angle to a large angle.
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