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Fig.1 HREM morphologies of particle-reinforced aluminium matrix composites
(8) —ALO,p/ 6061; (b) —SiC,/ 6061
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Table 1 Physical properties of reinforcements
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Particle  Lattice /T (g™ 3) /GPa /10" 6C- !
Al,O3; Hexagonal 2288 3.89 345 8.3
SiC  Hexagonal 2735 3.25 570 4.3
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Fig.2 o0- ﬂl)/z curves of particlereinforced aluminium matrix composites
after different cold/ hot cycling times
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Fig. 3 Relationship between microyield stress and number of cycles of

particle-reinforced aluminium matrix composites under different residual strains
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Fig. 4 Relationships between K or 0y and number of cycles

of particle-reinforced aluminium matrix composites
(8) —ALO;p/ 6061; (b) —SiC,/ 6061
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Fig. 5 TEM morphologies of Al,O;p/ 6061 composites after different cold/ hot cycling times

(a) —Cycling 1 time; (b) —Cycling 5 times
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Fig. 6 TEM morphologies of SiC,/ 6061 composites after different cold/ hot cycling times

(a) —Cycling 1 time; (b) —Cycling 3 times; (c¢) —Cycling 5 times



. 404 * HhEA AR R 1998 £ 9 H

(2) Pk s AR 5L 2 A AR U IRAT A 1988, 10: 225.
ﬂﬂq Brow - Lukens }Ei@ﬂﬂu}%‘ﬁ, El] O— gpl/z 2 Mohn W R. SAMPE Journal, 1988, 1: 26.
EIH@Z?’UE%Z 3 Kula E. Residual Stress and Stress Relaxation. New
(3) AR UK ALOsp/ 6061 5544 i

4 Wang Mengzeng( L Hi ). Aeronautical Precision
M echanical Engineering( 1t K5 LA L), 1986,

B BRAT AT BEE N, X/ NAR R R
P IR L, AR RO, U R

1: 1.
o SRR 5 Arsenault R J and Taya M. Acta Metall M ater,
(4) ARIEIN KRB Wk G R iR B & 1987, 35: 651.
M*ﬁﬁ’ﬁ)ﬁ'ﬂﬂ&ﬁjﬂ EEEJ:. fi%ﬁéﬂluinﬁféf% 6 Barlow C Y and Hansen N. Acta Metall M ater,
AN R B R I E N W B AN 1991, 39: 1171,
7 Kumar S and Singh R N. Acta Metall Mater, 1995,
REFERENCES 43: 2417.

1 Mohn W R and Vukobratorich D. J Mater Eng,

EFFECT OF THERMAL CYCLING TREATMENT ON
MICROYIELD BEHAVIOR OF PARTICLE REINFORCED
ALUMINUM MATRIX COMPOSITES

Li Yichun, Fan Jianzhong, Zhang Kui, Zhang Shaoming and Shi Likai
General Research Institute for Nonferrous Metals, Beijing 100088, P. R. China
Wu Gaohui, Sun Dongli and Yang Dezhuang

School of Materials Science and Engineering,
Harbin Institute of Technology, Harbin 150001, P. R. China

ABSTRACT An aluminum alloy( 6061) matrix composite reinforced with 35% volume fraction of Al,O3 particles or
SiC was fabricated by squeeze casting method. The Al,O3 particles are spherical, and SiC particles are angular. The mi-
croyield behavior of the composite was investigated, and the effect of different thermal cycling treatments on the
microyield behaviors of the composite was studied. Based on TEM and HREM observations of microstructures, the mech-
anism of microyield behavior in the ALO;p/ 6061 or SiC,/ 6061 composites was analyzed. Results indicate that the mi-
croyield behavior of the particles reinforced aluminum matrix composites can be described by Browm Lukens’ s theory
which satisfactorily explained that of aluminium alloys and other light alloys, and is greatly affected by the different ther
mal cycling treatments. The more the numbers of thermal cycling treatments, the higher the microyield strength at small
strains in the Al,O;p/6061. Thermal cycling treatment mainly affects the thermal mismatch stress and the density of
movable dislocations in the matrix.

Key words Al matrix composites microyield behavior thermal cycling treatment
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