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Preparation and Behavior of Micro Arc Oxide Film on Magnesium Alloy by Voltage in Stage
Zhao Haoyu, Chen Weidong, Liu Shuo, Li Jintao
(School of Materials Science and Engineering, Inner Mongolia University of Technology)
Abstract: To analyze the effects of voltage in stage on properties of micro-arc oxidation (MAQO) films with applied
voltage in stage, AZ91D magnesium alloy was oxidized in Na, SiO; electrolyte system. The surface and section
morphology of the oxide film were observed by scanning electron microscope(SEM). The thickness, roughness
and porosity of the films were measured by eddy current thickness gauge, laser confocal microscope and Image J.
The wear resistance of the films was analyzed. The results reveal that with the applied voltage of the first stage of
300 V (180 s), the porosity of the film is only 4.574% , with the thickness of the film of 90 ym, and the rough-
ness of 2.72 pm. SEM results show that the density of the film is increased and the cracks and holes in film sur-
face are reduced. When the applied voltage is 300 V (180 s) +380 V(1 620 s), the wear rate reach the minimum

value, and mass loss is only 17.2 mg with 200 r wear and 4.6 mg less than that of one-time applied.
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Tab.1 The specimens code and applied voltage process
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Fig.1 The curves of current with different applied voltage
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Tab.2 The roughness and thickness of micro arc oxide films
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Fig.2 Surface morphology of micro arc oxide film
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Fig.3 Porosity of micro arc oxide films
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Fig.4 Cross section morphology of micro arc oxide films

2.5 SRR E S

B 5 kXt A ] A8 AL B #E AT 200 v J% 450 (1 Joi 4 4t
Ko ATRUA R B B 8 i i A — Y in 48 i T
J7 2O B2 A [ 45 4% 18 T AN A o A 451 2k S B
AR e rp — Pk T e T il T BT R AR Y =
BN A+ T LB SR S0 A 22 TR I T fh ) S 48
Sk I B Gy R R BN R B A, A AR
S i 7 A A A ) R A B0 5 A 0T 0 S 4 A A K
(AT 50 1) 33 S PR O JE 450 0 A 189 400 B o B » 4L A 58 3 i
P9 o R A V2 T O R At T 5 0 oy T AR A
JI5E PR ARG Sh 2 T B Ol BOR S IR R R . FOR A —IK
PN L B FE S B 100 1 J5 L B B A KL X W)
LR Py Bt B g b, AP da PR S5 SR A — B0 B B
A0 2 H T R S ) AR T ol TR AR KT D 8
215 S 00 T B B fe s 23 200 i B
Ba S BREBRANLT. 2 mg S, I T 4.6 mg. &£

2t
2
18 F
16 |
14 b
12 F
10 F
s |
6 |

JRETR K /mg

160 1;0 260
B/
B 5 MIKAEERFEHMK

Fig.5 Mass loss of micro arc oxide films
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Influence of Ce on Precipitation Behavior of Al-Mg-Si-Cu Alloys for

Automotive Application
Li Meiyu',Liu Xuehui',Yu Haidong®*,Li Yong**,Wang Juan*?,Liu Ziliang**

[ 1. Guangdong Xingfa Aluminum(Jiangxi) Co., Ltd.; 2. Faculty of Materials Metallurgical Chemistry, Jiangxi
University of Science and Technology ; 3. Ganzhou Key Laboratory of Advanced Metals and Functional Materials ]
Abstract: The aging precipitation behaviors of AI-Mg-Si-Cu alloys with different Ce contents were investigated by
SEM, TEM, tensile testing machine, microhardness test and EDS. The results indicate that a new precipitation
phase(CeAlSi) is formed after Ce addition, refining the Al(Fe, Mn)Si phase. In the precipitation stage of aging,
the precipitation sequence of Al-Mg-Si alloys is supersaturated solid solution-Mg/Si atomic clusters—formation of
G.P. region—>needle-shaped 8" phase—>short rod—shaped 8’ phase—>lath—shaped g phase or Q' phase. After rare
earth Ce addition. the Mg/Si atomic clusters and G.P. regions are finer and more uniform. and the needle-like §"
phase is finer. The tensile strength of Al-Mg-Si-Cu-0.2Ce and Al-Mg-Si-Cu-0.4Ce alloy reach 412 MPa and 400
MPa, which are 11.4% and 8% higher than those of Al-Mg-Si-Cu alloy, respectively.

Key Words: Ce, Al-Mg-Si-Cu Alloy, Aging Precipitation, Tensile Strength
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