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Abstract

Damage behaviors induced in silicon carbide by an impact of particle having different material and
size were investigated. Especially, the influence of the impact velocity of particle on the cone crack
shape developed was mainly discussed. The damage induced by spherical impact was different
depending on the material and size of particles. Ring cracks on the surface of specimen were
multiplied by increasing the impact velocity of particle. The steel particle impact produced larger ring
cracks than that of SiC particle. In the case of high velocity impact of SiC particle, radial cracks were
produced due to the inelastic deformation at the impact site. In the case of the larger particle impact,
the damage morphology developed was similar to the case of smaller particle one, but a percussion
cone was formed from the back surface of specimen when the impact velocity exceeded a critical
value. The zenithal angle of cone cracks developed into SiC material decreased monotonically with
increasing of the particle impact velocity. The size and material of particle influenced more or less on

the extent of cone crack shape. An empirical equation, 8= 6,— v,(90 — 8)/500 R0, /02 was

obtained as a function of impact velocity of the particle, based on the quasi-static zenithal angle of
cone crack. It is expected that the empirical equation will be helpful to the computational simulation of
residual strength in ceramic components damaged by the particle impact.
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Specimen

Fig. 1 Schematics of idealized cone crack geom-
etry and zenithal angle(20 ) in an infinite
half-space during a spherical impact
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Fig. 2 Schematic illustration of experimental appartus
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Fig. 3 Morphologies of surface damage induced
in SiC by particle impacts at respective
impact velocity. Ref. (15)
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(a) SiC particle

(b) Steel particle

Fig. 4 Morphologies of cone cracks developed in
target interior in the case of spherical
impact at fracture surface. Ref. (15)
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