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Fig 1 Numerical smulation on failuremechanisn s of composite containing high strength particle

(minimum principal stress, ideal interface betw een particle and matrix)
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Fig 3 M FPA® smulation on failure mechanisn s of composite containing stiff particles(ideal interface)
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Fig 4 Stressstrain curves for mairix and o:mposite writaining stiff or soft particles under tensile loading conditions
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NUM ERICAL APPROACH TO FA IL URE PROCESS IN BRITTL E AND
HETEROGENEOUSM ATRIX FILLED W ITH PARTICL ES

Tang Chunan Fu Yufang L in Peng
(CRISR, Northeastern U niversity, Shenyang 110006)

Abstract The deformation, damage, and failure process in particle filled composite
are studied by using a numerical code, M FPA ®, naw ly developed by CR ISR at N ortheastern
U niversity, Shenyang, P. R. China Two kinds of particles, rigid and soft with high
strength, are considered T he single particle is studied firstly, then multi-particles aremod-
eled The resultsfrom both the single particlemodel and themulti-particlemodel show that
the failuremechanisn s are strongly dependent on the particle stiffness The smulations re-
produce the crack initiation, propagation and coalescence in brittle and heterogeneous ma-
trix. Interactions betw een the particles are also modeled The numerical analysis elucidates
the effect of the particle stiffnesson the anticipated strength and toughness of thematrix
Key words composite, particle, strength, toughness, failure, numerical smulation
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