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Variation of Cone Crack Shape and Impact Damage
According to Impact Velocity in Ceramic Materials
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Abstract

Effects of particle property variation of cone crack shape according to impact velocity in siticon
carbide materials were investigated. The damage induced by spherical impact having different material

and size was different according to materials.

The

size of ring cracks induced on the surface of

specimen increased with increase of impact velocity within elastic contact conditions. The impact of
steel particle produced larger ring cracks than that of SiC particle. In_case of high impact velocity, the
impact of SiC particle produced radial cracks by the elastic-plastic deformation at impact regions. Also
percussion cone was formed from the back surface of specimen when particle size become large and
its impact velocity exceeded a critical value. Increasing impact velocity, zenithal angle of cone cracks
in SiC material was linearly decreasing not effect of impact particle size.

An empirical equation,B=Bst~up(180~Bst)(pp/ps)‘/2/4]5, was obtained from the test data as a function

of quasi-static zenithal angle of cone crack( 8 ), the density of impact particle( 0 ,) and specimen( o s).
Applying this equation to the another materials, the variation of zenithal angle of cone crack could be

predicted from the particle impact velocity.
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Specimen

Fig. 1 Schematic of idealized cone crack geome-
try and zenithal angle(©) in an inifinite
half-space during particle impact.
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Fig. 2 Schematic iilustration of experimental appartus.
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: . Young's Hardness Bending Fracture
D 1
Material ensn}sf Pms:.on s modulus Hv strength toughness
(gfom™) | ratio GPa) | (@GP | (MPa) | (MPaVim)
Specimen SiC 3.10 0.15 418 274 460 3.1
. SiC 3.13 0.14 402 25.5 450 4.5
Particle
Steel 7.85 0.29 210 8.0 - -




(a) SiC particle
Fig. 3 Morphology of surface damage induced
in SiC by particle impact at each impact

(b) Steel particle
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(a) SiC particle (b) Steel particle
Fig. 4 Morphologies of cone cracks developed in
target interior in the case of particle impact
at fracture surface.

Fig. 5 Percussion cone formation.
(Steel particle, d=2.0mm, v=102.3m/s)
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Fig. 6 Behaviour of the zenithal angle of cone
crack with impact velocity.
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