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ABSTRACT The microyield behavior of the short fiber reinforced metal matrix composite (MMC)
is computed by micromechanics model based on the Eshelby’s equivalent method and double—inclusion
model. The result shows that the MMC’s microyield behavior accords with Brown-Luken'’s relation
approximately if the matrix material obeys Brown-Luken’s relation. The MMC’s microyield strength
is lower than that of the matrix material. The effect of fiber volume fraction, fiber aspect ratio and
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density of dislocation on the process of MMC’s microyield are studied quantitatively.
KEY WORDS metal matrix composite (MMC), short fiber, microyield, micromechanics
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Fig.1 Mechanics Model (Lg, L;—elastic tensor of ma-
trix and fiber, Ly—equivalent secant elastic ten~
sor of microplastic domain 2, Lz—elastic tensor of
domain 3, e*—eigenstrain tensor in the inclusion
elastic domain, £}-—equivalent eigenstrain tensor
in the inclusion elastic domain 1, £3—equivalent
eigenstrain tensor in microplastic domain 2)
(a) microyield micromechanics model
(b) microyield equivalent model
(¢) Mori-Tanaka model [1€]
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Table 1 Parameters used in calculation

Material Elestic Poisson Expansion
modulus ratio coefficient
E, GPa v a,107¢T 1
Al alloy matrix 68.3 0.33 21.5
Reinforced phase SiC  490.0 0.17 3.8
(a) 3
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Fig.2 Influences of reinforced short fiber’s volume frac-
tion ¢ (a), aspect ratio r (b) and temperature
drop At (c) on the MMC’s microyield behavior
(grain diameter d=100 pm, g9=100 MPa , dislo-
cation density p = 10° cm~2)
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Fig.3 Influences of grain diameter d (a), dislocation den-
sity p (b) and o9 (c) on the MMC’s microyield
behavior (r=10, At=350 C, ¢r=15%)
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