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Fig. 1 Experimental apparatus
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Table 1 Chemical composition of base alloy ~ wg/%

Si Mg Fe, Cu, Mn, Zn, Ti Al
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Fig. 2 Casting mould
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Fig. 4 Engineering stress strain curves of as-cast A356 alloy
and its composites
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Table 2 Mechanical properties of as-cast A356 alloy
and its composites

b AUKTIONIAE JHIRSREE  BihismfE ik
/nm /MPa /MPa 1%
A3565 4 76.2 158.1 3.8
5~10 87.4 180.2 4.4
A356-1% TiO, 40 110 219 6.1
100 98 201 49
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Table 3 Mechanical properties of A356 alloy and its
composites after T6 heat treatment

b AUKTIONIAE JHIRSREE  BUhismpE R
/nm /MPa /MPa 1%
A356754x 198.4 258.5 5.6
5~10 228.3 268.4 7.3
A356-1% TiO, 40 254.2 298.5 125
100 237.7 275.3 9.5
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Fig. 5 Microstructure of as-cast A356 alloy and 1% 40 nm TiO,/A356 composite
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Fig. 6 Fracture morphologies of as-cast A356 alloy and 1% 40 nm TiO,/A356 composite
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Fig. 7 Microstructure of A356 alloy and 1% 40 nm TiO,/356 composite after T6 heat treatment
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Fig. 8 SEM photos of as-cast 1% 40 nm TiO,/A356 composite
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Study on Mechanical Properties of TiO,/A356 Composites Prepared by
Semi-Solid Stirring Casting

HUANG Shi-yuan', YUAN Li-li*, TANG Xin®, WU Cong'

(1. Guangxi Vocational and Technical College of Communications, Nanning 530023, Guangxi, China; 2. Nanning University,
Nanning 530200, Guangxi, China; 3. College of Material Science and Engineering, Guilin University of Technology, Guilin
541004, Guangxi, China )

Abstract:

The A356 aluminum matrix composites reinforced by different nano-sized titanium dioxide nanoparticles
were prepared by semi-solid stirring and ultrasonic treatment. The mechanical properties and microstructure
of the composites were tested. The experimental results show that TiO, nanoparticles contribute to inhibit the
formation of a-Al dendrite, refine eutectic silicon, and improve the mechanical properties of A356 aluminum
alloy. Under the same mass percentage, the TiO,/A356 composite prepared by adding 1wt.% 40 nm titanium
dioxide particles shows the best mechanical properties.
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