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The effects of microparticles on the crack propagation

B.Y Jeorg, SDPark(Mech. Eng, Dept, CNU), Y. Yoor(Mech. Eng, Dept,, Stanfard U), ILS Yoon(Qvech. Erg, Dept., CNU)

ABSTRACT

Recently, self-healing methods of a cracked matrix, especially polymeric composite materials, became the center
of engineering researchers. In this paper, we summarized the self-healing concept for polymeric composite materials
and investigated the effect of microparticle on the crack growth behavior in colorless and transparent matrix by
experimental observation to describe the crack propagation around the microparticle inside epoxy matrix composite.
Compression spliting test for the specimen involving microparticle was conducted. In addition, FE analysis was
pursted to present the stress contour around microparticle in the matrix. Through the experiments and FE analysis,
we found that the size, relative position, bonding condition and relative stiffness of microparticle are important
parameters to decide the direction of crack propagation, which is related to the rupture of microparticle for
self-healing.

Key Words : Crack propagation(F @ 2171), Double Clevage Drilled Compression(DCDC) specimen, Compression
splitting test(4S AF)
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Table 1 Material Properties of MS-200 and CZC

MS-200
Strength 6.1kge/mt
Tensile Elongation 3.1%
CZC(Z102)
Strength 60kge/ml
Density 6.20g/crt
Standard size 0.5, 1, 2mm
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Fig. 1 Shape of the DCDC specimen
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Fig. 2 Experimental setup for the compression
splitting test
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Fig. 3 The picture of the experiment result
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Fig. 4 Comparison of the crack propagation with the
size of particles
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Fig. 5 Finite ¢lement meshes for analysis
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Fig. 6 Analysis results of tensile force
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