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Figure 1

magnesium alloys
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Curves of melt viscosity as a function of temperature for AZ31 and AZ91
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Figure 2 Distribution of solid volume fractions of Ti particles with different particle sizes in the vertical center plane of

the stirring tank at different viscosities of the melt
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Figure 4 SEM images of Ti particles with different viscosities and stirring times
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Study of Particle Dispersion Behavior in Stir Casting of Ti Reinforcement
Magnesium Matrix Composites

CHEN Xudong"?, XU Jun**, YIN Cuicui”", LI Xintao*, FENG Bo*,ZHOU Nan*, WANG Tianguo',

ZHENG Kaihong”, PAN Fusheng”*
(1. School of Materials Science and Engineering, Hubei Automobile Industry College, Shiyan 442500, China; 2.
Guangdong Provincial Key Laboratory of Metal Toughening Technology and Application/Institute of New Materials,
Guangdong Academy of Sciences, Guangzhou 510650, China; 3. School of Mechanical and Automotive Engineering,
South China University of Technology, Guangzhou 510640, China; 4. School of Materials Science and Engineering,
Chongging University, Chongqing 400044, China)

Abstract: The thermodynamic and phase transition of Mg-Al alloys were calculated by the material property simulation
software JMatPro to obtain the viscosity variation rule of magnesium alloys at different temperatures in the semi-solid and
liquid states. The solid-liquid mixing process in magnesium alloy melt was simulated by the CFD method, and the distribution
of Ti particles with different sizes in the stirring tank and the dispersion tendency of Ti particles were calculated under different
melt viscosities. The dispersion behavior of Ti nanoparticles at different viscosities was investigated by adding different ratios
of diluents in the resin to regulate the viscosity. The results show that the decrease in T1 particle size and the increase in melt
viscosity were beneficial to the distribution of T1 particles in each region of the stirred tank. The agglomeration behavior of Ti
particles was significantly reduced and the microscopic region was obviously improved with the increase of stirring time and
melt viscosity at the same stirring speed.

Keywords:cast magnesium matrix composites; Ti particle ; viscosity ; solid-liquid mixing
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