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Effects of Instantaneous Pulse Current on Microstructure and Mechanical Properties

of Cold Rolled AZ31 Magnesium Alloy
Wei Chenyang, Zhou Quan, Chen Leping, Li Zhiwei, Mao Xuncong
( School of Aeronautical Manufacturing Engineering, Nanchang Hangkong Uiversity)

Abstract; Effects of different processes and pulse current on microstructure and mechanical properties of AZ31
magnesium alloy plate rolled in multiple passes were investigated by OM, SEM and tensile testing machine. The
results show that recrystallization of AZ31 alloy can be achieved by power frequency and instantaneous pulse cur-
rent, which can replace recrystallization annealing process to adjust tensile strength and elongation of the alloy. In
the range of 50~200 A/mm?, as the current density increases, the number of recrystallized grains in the alloy is
increased gradually. Tensile strength of the alloy is increased at first and then decreased, where the maxium value
can be obtained at 100 A/mm?’, and elongation of the alloy is increased gradually. When the current processing
time is 120~240 ms or the number of current cycles is 1~4 cycles, as the current processing time or the number
of current cycles increases, the number of recrystallized grains in the alloy is increased gradually. resulting in de-
crease of tensile strength and increase of elongation.
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Tab.1 Experimental process parameters

Fr R EQ?%EE# Fﬁifﬁﬁl;i*i/ ?JE}T I &/
|6] /ms (A« mm?) WK %
1 UGS 0 0 0 0
2 BER &S 0 0 0 0
3 BB 0 0 0 20
4 BB FIEK 0 0 0 20
5 Qb P2 240 50 1 20
6 Kb 2 240 100 1 20
7 A PR 240 150 1 20
8 POBLIEN 240 200 1 20
9 A PR 120 200 1 20
10 Ab PR 2 160 200 1 20
11 Ab PR 200 200 1 20
12 b H 2 240 100 2 20
13 Kb 2 240 100 3 20
14 Ab PR 240 100 4 20
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Fig.1 Schematic diagram of pulse current processing device
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Fig.2 Dimensional drawing of tensile sample
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Fig.3 Microstructure of AZ31 magnesium alloy under different processes
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Fig.4 Second phase in AZ31 magnesium alloy before and

after electric current treatment
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Fig.5 Microstructure of AZ31 magnesium alloy under different current intensities
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Fig.6 Microstructure of AZ31 magnesium alloy under different treatment time

(d) 240 ms(12 %)

TR ASIE ks 28 i BT D) AT A D A G A S 2
PRI RBORT 2 U Bl A 30 48 2R B8O s 45 4
P45 i R B T £ A TR LR BT R B T 2
F19FE205 ity R S (LTS SR A7 A 8 B V)T L AZ TR ok A 2R
At B 4 - 2R RS A /)



B I o L XV L AZS1 B RSV S AR RER R I BPREH %F

() 1211 %) (b) 212 %) (o) 3%(13 %) (d 44045
B7 REABRRET AZ3] 620 B HIMALA

Fig.7 Microstructure of AZ31 magnesium alloy under different cycles
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Fig.8 Mechanical properties of AZ31 magnesium alloy under different processes. current intensities, current treatment times and cycles
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