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Structure and properties of i SiC,/ MB2
magnesium matrix composites

CHEN Persheng', XUE Feng’, LI Zrquan', WANG Lei', SUN Yang-shan’
(1. Department of Physics, Nanjing University, Nanjing 210093, China;
2. Department of Materials Science and Engineering,

Southeast University, Nanjing 210096, China)

Abstract: mSiC,/MB2 magnesium matrix composites are fabricated by mechanical alloying, vacuum hot-press and hot extru-
sion, because it is possible that the composites may have better properties for using smaller nanoparticles as reinforcement. The
cavity, hardness, mechanical properties at room and elevated temperatures of the as extruded composites were tested. Microstruc-
tural observation shows that the SiC nanoparticle is uniformly distributed, the mrSiC,/ Mg interface is bonded very well, and there
are no microcavity, reactive product and dislocations in the matrix alloy near the interface area. The grain size of n-SiC,/ MB2
composites is smaller than 300 nm and also smaller than that of MB2 alloy. Hardness, tensile properties at room and elevated tem-
peratures of the as-extruded composites are higher than those of MB2 alloy; but the plasticity decreases. Small size dimples and lit-
tle amount of SiC; are obsreverd on the fracture surface, and the dimples become more deep with the tensile temperature increas-
ing.
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Fig. 1 Microstructure of
6% 1 SiC,/ MB2 composite

TEBES B T BRI MBI SRR $
JEJE 1 wSiC,/MB2 B & # Rk, SiC Bk 4h B Ot
Wi, SiC UKL 55 5 4 1) ST 45 G 8 (I 2(a)),
R AT S ST S L) AR R, SiCRSURE JE L
T R B RS AEAE . BPRSE A B
p LR AR IS, P/ T 300 nm (L 2(Db)) .
TR R T AR DA I e ST B N A (AL
2(c)) .



A G R R

2004 4£ 10 H

B2 TEM [ 6%rSiC,/MB2 H &M KK

Fig.2 TEM morphology and microstructure of

as-extruded 6% n~SiC,/ MB2 composite
(a) —Interface of 6% n-SiC,/ MB2 composite;

(b) —Microstructure of 6% 1-SiC,/ MB2 composite;
(¢) —HREM image
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Table 1 Hardness(Hv) of MB2 alloy and
n-SiC,/ MB2 composites

Material As hot pressed As extruded
MB2 71.9 76.9
6% i SiC,/ MB2 95.0 110.2
10% r SiC,/ MB2 110. 1 122.1
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Table 2 Mechanical properties of
extruded MB2 alloy and composites
at different temperatures

25 C 150 C 250 C
Material
Op.o/ MPa &/ %  Op.o/MPa & % Oy 2/MPa & %
MB2 172. 1 13 113.0 34 37 70. 1
6% 1r SiC,/
MB2 289.4 1.2 253.2 1.9 121.5 8
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278.2 1.1 245. 1. 116. 4.
MB2. 78 5.7 8 6.5 8
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Fig. 3 Fractographs of 6% n-SiC,/ MB2

composites at various tensile temperatures
(a) =25 C; (b) —150 C; (¢) —250 C
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