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Effects of Low-voltage Pulsed Magnetic Field on Mg,Si Phase in AI-Mg-Si Alloy
Zeng Lintian', Wu Han*, Zhou Quan', Chen Leping’
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Abstract ; Effects of low-voltage pulsed magnetic field on size, morphology, distribution of primary Mg, Si phase
and hardness, wear resistance of the alloy in Al-Mg-Si alloy were investigated. The results indicate that low volt-
age pulsed magnetic field can adjust the average distribution width of primary Mg, Si phase, and the surface hard-
ness and wear resistance of the alloy can be improved by controlling the segregation degree of primary Mg, Si
phase at the edge. In the voltage range of 0~175 V or discharge frequency range of 1~10 Hz, the equivalent cir-
cle diameter of primary Mg, Si phase in the alloy presents a continuous increase trend with the enhance of voltage
or discharge frequency. When the voltage is increased continuously, the average distribution width of primary
Mg, Si phase is decreased at first and then improved with turning point of 105 V. When the discharge {requency is
increased continuously, the average distribution width of primary Mg, Si phase is decreased gradually. The hard-
ness and wear resistance of the alloy at edge region are superior to those of the ones at the center region. The
hardness of the alloy in each region is dominated by the volume fraction of primary Mg, Si phase.
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Fig.1 Schematic diagram of low-voltage pulsed magnetic
field device
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Tab.1 Parameters of experimental process

i Jik o L IR/ V ok b 43R / Ha
1 0 0
2 35 10
3 70 10
4 105 10
5 140 10
6 175 10
7 105 1.0
8 105 2.5
9 105 5.0

W 150 i 75 55 B W PR V) T T IR AR L 22
JBE G IR . AR B 0.5% 19 HE /K% Wtk 47 )85
P, SR AR XTP-6 A %5 2% 1 SR 43 1) 4 15t ik
R 22 8 B O 2 2, SR P A5 AR S A2 3k T A ) A
Mg Si A R SF 5 38 o I 2 3 B o0 T v 4 Mg, Si
AR DRI A T AR T4 R0 2R Mg, St A S 35 43 A5
JE . R HR-150A 73 [ B 310 52 4 4 0 1 i A8
b FEE T R M-2000 B8 2 55 451 i 30 HL4F Al-Mg-
St A 4 HE AT EE 5 B 4500 K, SR FAS B2 M 0.1 mg i L+
R FR i RE 38 2 T I A S 0 T 22 15 R
P, IR A SULS10 H9KT 2241 43k o B3 A 458 B 451 3 16 11
FEIIEH .

2 RIGLZER 5 oM

2.1 EREAR
B2 R Al-Mg-Si 5 & R = WA 8L, WA
R AR ) A Mg, Si AHI3 5] 4 A AR 1 45 A4S X
S SR QUL 370 8L I a W & B I ST 2 S S W1
FEAREA WA Mg, St M, K491 £ Mg, Si A i 5 76
AR I T A — R 0 A o B Y T 2R X
K3k Al-Mg-Sify 4 76 B 2450 B b Br X g 1) o
1401



R b 85 MO 05 B

2023 458 43 £ 10

(a) R4 (1 5&KH)

(b) Bk 4 22 (4 5K AHE)
B2 Aa e R R B AR
Fig.2 Typical macrostructure of the alloy
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Fig.3 Microstructure of Al-Mg-Si alloy at different regions
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Fig.4 Influence of voltage and discharge frequency on
equivalent effective circle diameter of primary

Mg, Si phase in segregation region
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Fig.6 Wear rate of alloy at different regions before

and after magnetic field treatment

BT 15 4 544 4% DX L 400 Y 3R TP

o LA R AR B L & 4 22 AR AT ol L A

[l B2 BE SRV T BB R A B S D SR A oD

DX I 370 5% DX 38 50 3037 1) T2 350 T B S DX . 8 ik o

WG A BRI 5 O B AL AR FE 5 4 10 S DX 3% 75 47
B S /b AL T S R

P 8 Sy AN [ Fit JT 80 i A58 X Al-Mg-Si & 4 i JiE

SO . AT DL G i 2R XA B R i T O XY

B8 5 2L IR AE 0~ 175 V35 [ A 1 2 3 ik 45 <5 b 2%

DX % B B2 CHRB) #& {4 I S 38 i Jiw B fi% . B s 105



R BK th G0 Al-Mg-Si 5@ Me. S MR GBS %%

(a) 1 53

(b) 1 5 &3

(c) 4 5 (d) 4 53

A7 BHARENEELEEFREERERGRKOYR

Fig.7 Worn surface morphologies of different parts in the alloy at room temperature before and after magnetic field treatment
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Fig.8 Effects of voltage and discharge frequency on
hardness of Al-Mg-Si alloy
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Effects of La on Solidification Structure and Mechanical Properties of

Regenerated A356 Alloy
Zhang Quanging, Li Zhen, Wang Fudong, Guo Lili, Cai Jia, Zhang Miao, Wei Xinying
(Yingkou Institute of Technology. College of Materials Science and Engineering)

Abstract: The effect of La addition on the solidification structure of A356 aluminum alloy was investigated by di-
rect reading spectrometer, metallographic microscope, scanning electron microscope, X-ray diffractometer, elec-
tronic universal tensile tester and JMatProl2.4 software. The results indicate that the equilibrium structure of
A356 alloy is mainly composed of a-Al, eutectic Si, Mg,Si, g-Al;Fe,Si,» Aly; La; and AlgFeMgSis phases. With
the increase of La content from 0 to 0.5% , the structure of ¢-Al in A356 alloy is almost completely transformed
from coarse dendrite to equiaxed and equiaxed-like grain, where the tensile strength is increased from 149 MPa to
182 MPa, and the elongation is increased from 4.8% to 7.7%.
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