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ABSTRACT Aimed at metal matrix composites reinforced by short fiber/whisker, a material
model is proposed. Based on the statistical description of strain distribution in reinforcer and matrix,
the elasto-plastic constitutive relation of short fiber/whisker reinforced aluminum matrix composites
is derived. The tensile stress—strain curve of [AIBO],, /Al composites is predicted, and the result is

agreement well with the experimental one.
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Fig.1 Orientation of a whisker

B THESR SR B E TR AR E, Bte] Eng
WS AR E AT yoz TR PN, gk 3 s
ey, 8. My METAERER FIRK. BIYINTE v, # yay 34
HsaEERATH, T 25|25 ke Ne R, Bl
RRENE e, ghEEMAMNK, & (1) TRt

£ = flez) = M) (2)

Hr, e AHGRIEMBNE (HREE), ¢V AikEE
R ETRE, A MHMAY, ERIEETEES
F, A SEWEHHAIE, [LSMEEGERL. &
T I B A S TR VR (DB S ORGSR S8
¥

E, L
M= e ®

P 2 AR = S aE R 1) S S T IR B
PLEZ RSN T, SR BOf SRk R 2 7 A Al
2. THRRYUHHTIEREN L3N 8462 1, Ml A
EHEN 13 AH L, MEF R [001], BGZA L
73 Ny B .

fEE—TrE DRBRFENTESTHEAELE 3, 2iF
A, &7 m DS R R I I RREAE B R T 4,
i (001] 77 ) b398 56 e 35 o7 R 208 510 Oy 1) BB R 28
BN A, BT, SRER 4 PRFSH.

H2 =#iPRansn Smmnietk cEsmak

Fig.2 A 3D network model (short chain network=matrix,
long chains=reinforcers)
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Fig.3 Strain distribution in reinforcers along a direction
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Fig.4 The regularity of strain distribution in reinforcers

oriented in 13 directions during elastic deformation
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Fig.5 The stiffness modulus vs the volume fraction of re-

inforcers
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Fig.6 Root-mean-square strain in various orientations
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Fig.8 Tensile stress—strain curve of matrix in composite
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Fig.9 Schematic diagram of composite with whiskers oriented randomly (a) and modeling materials (b)
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