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Fig.1 Image of SiC nanoparticles
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Fig.2 Optical microstructures of Mg matrix composites: (a) AZ91D, (b) 0.5% n-SiC,/AZ91D, (c) 1.0% n-SiC,/AZ91D,
(d) 1.5% n-SiC,/AZ91D, and (e) 2.0% n-SiC,/AZ91D
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Table 1 Tensile properties of n-SiC,/AZ91D
Materials R./MPa Rp0.2/MPa 0/%
AZ91D 132.7 65.3 2.2
0.5% n-SiC,/AZ91D 175.0 85.0 1.0
1.0% n-SiC,/AZ91D 152.3 82.0 1.4
1.5% n-SiC,/AZ91D 150.0 102.5 1.9
2.0% n-SiC,/AZ91D 158.3 84.7 0.6
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Table 2 Hardness of n-SiC,/AZ91D samples with different
SiC content
Content of n-SiC,, /% Hardness, HV/MPa n-SiCp
0 6223 . .
SiC SiC
0.5 6331
1.0 6458
1.5 6517

2.0 6635




1 SiC AZ91D -137 -
210 mm 360 mm AZ91D
6 kg
SiC SiC
2.0% SiC AZ91D  SiC
SiC 7]
4 SiC
SiC 2.0%
1.5%n-SiC,/AZ91D
3.2
1
2 Owran 3 4 n-SiC,
n-SiC,
2 Hall-Patch
[6] [8]
Aoy =Kd™'"? 1
Aoy K d 4
1) n-SiC, AZ91D
AZ91D SiC 0.5%
3.1 1.5%n-SiC,/AZ91D 175.0 MPa 30% SiC
4.7 1.5% 102.5 MPa
2.0%n-SiC,/AZ91D 5.1 57%
1.5% n-SiC, SiC
2)
n-SiC, SiC
SiC
Owran 3)
d<l pm Owran
4
4 References
n-SiC,/AZ91D [1] Lan J, Yang Y, Li X C. Materials Science and Engineering
A[J], 2004, 386: 284
AZ91D 26.0x10°K! SiC [2] Cao G, Kobliska J, Konishi H et al. Metallurgical and

4.0x10°K™!

4 2.0% n-SiCy/AZ91D
Fig.4 Cluster of #n-SiCp in 2.0% n-SiC,/AZ91D

Materials Transactions A[J], 2008, 39(4): 880

[3] Cao G, Konishi H, Li X. Materials Science and Engineering
A[J], 2008, 486: 357

[4] Tao Jie( ), Zhao Yutao( ), Pan Lei( )etal An

Introduction to New Technique of Fabricated Metal Matrix

Composites( )[M]. Beijing:
Chemical Industry Press, 2007: 82

[5] Wang Jun( ), Zhou Yaohe(

)[J], 1997, 12: 40

[6] Clyne T W, Whther P J. Translated by Yu Yongning( )

), Shu Guangji( )
et al. Foundry(
Fang Zhigang( ). An Introduction to Metal Matrix

Composites( )[M]. Beijing: Metallurgical



- 138 - 39

Industry Press, 1996: 79 [8] Ma Liqun( ), Chen Feng( ), Shu Guangji( ).
[7] Pan Lei( ), Tao Jie( ), Liu Zili( ) et al. Journal Journal of Southeast University( )J1, 1995,
of Nanjing University of Aeronautics & Astronautics( 25(2): 50

)[I1, 2005, 37(5): 653

Preparation and Properties of Nano-Sized SiC Particles Reinforced
AZ91D Magnesium Matrix Composites

Liu Shiying, Li Wenzhen, Jia Xiuying, Gao Feipeng, Zhang Qiongyuan
(Tsinghua University, Beijing 100084, China)

Abstract: Magnesium matrix composites reinforced with nano-sized SiC particles (n-SiC,/AZ91D) were fabricated by high intensity
ultrasonic assisted casting. The microstructure of the nanocomposites was investigated by optical microscopy, scanning electronic
microscopy (SEM) methods and room-temperature mechanical properties were measured using a universal electronic material tester. The
results showed that n-SiC, addition can refine the grains, and the distribution of #-SiC, in magnesium alloy melts is significantly improved
by ultrasonic processing. Compared with the unreinforced AZ91D matrix, mechanical properties of the nanocomposites including tensile
and yield strengths and hardness are remarkably improved; in particular the yield strength is increased by 57% after gravity permanent
mould casting.
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