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Effects of Pulse Current Strengthening on Microstructure and Properties of Cold

Rolled AZ31 Magnesium Alloy
Wei Chenyang,Zhou Quan,Chen Leping,Li Zhiwei
( School of Aeronautical Manufacturing Engineering, Nanchang HangkongUiversity)

Abstract ;: Pulse current strengthening cold rolled AZ31 magnesium alloy was investigated by means of OM, SEM,
TEM and tensile testing machine.Effects of pulse current density, treating time and cycle times on microstructure
and mechanical properties of AZ31 magnesium alloy were analyzed. The results reveal that strengthen of cold
rolled AZ31 magnesium alloy can be achieved by power frequency and instantaneous AC pulse current. In the
range of 75~150 A/mm?, as the current density increases, tensile strength of the alloy is increased at first and
then decreased, and elongation is increased gradually. When the current density is 125 A/mm”, tensile strength of
the alloy reaches the maximum value of 293 MPa, and the elongation is 5.5%. Compared with those of cold rolled
alloy, the tensile strength and the elongation of the alloy are increased by 10% and 45% , respectively. When the
treating time is at 180~240 ms or the number of currentcycles is at 1~4 times, as the treating time or the num-
ber of current cycles increases, tensile strength of the alloy is decreased, and elongation of the alloy is increased.
With current treatment, the alloy is recrystallized to generate fine recrystallized grains, resulting in the increase
of dislocation density and the number of subgrains.Under the combined effect of these factors, the comprehensive
mechanical properties of cold rolled AZ31 magnesium alloy were improved.
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Tab.1 Experimental process parameters

JF5 AR /ms O AREHE/ (A mm oY) 16 35 K
1 — - —
2 200 75 1
3 200 100 1
4 200 125 1
5 200 150 1
6 180 100 1
7 220 100 1
8 240 100 1
9 200 75 2
10 200 75 3
11 200 75 4

[P] 285 20k F 8 2L, P T 80 R A 10 BT S (] (R 4
PTG A 1~1 000 ms, 725 2% 19 % AL E N
220 V. it ER 5 VL IR 5 kW, 4 B Ol B4R
TR TSN . Wl 1 O . = 2B TR Y T

=\ Jﬂ
220V ] =
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o o
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Fig.l Schematic diagram of pulse current processing device
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Fig.2 Dimensional drawing of tensile sample
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Fig.3 Mechanical properties of AZ31 magnesium alloy under different current density
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Fig.4 Mechanical properties of AZ31 magnesium alloy

under different processes
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Fig.5 Microstructure of cold rolled AZ31 magnesium alloy

under different current densities
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Fig.6 Microstructure of AZ31 alloy under different current densities
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Fig.7 Microstructure of AZ31 magnesium alloy under different treatment time
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Fig.8 Microstructure of AZ31 magnesium alloy under different cycles
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Fig.9 Dislocation morphology of the AZ31 alloy before and after pulse current treatment
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Fig.10 Morphology of subgrain in the AZ31 alloy before and
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after pulse current treatment
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Fig.11 TEM morphology and EDS spectra of the Al-Mn phase before pulse current treatment

(a) TEM # (b) Mg & 12 4% (¢) Mn & 12 4% (D) Al \y 42 44
B 12 pr e iR E Al-Mn 4845 TEM B 52 & EDS B &
Fig.12 TEM morphology and EDS spectra of the Al-Mn phase after pulse current treatment
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Fig.13 Morphology of Mg;; Al,, phase in the alloy and TEM diagram before and after pulse current treatment
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Fig.14 Fracture morphology of the sample under different treatment condition
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