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Impact Damage on Brittle Materials with Small Spheres( I )
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ABSTRACT

Brittle materials are very weak for impact because of typical characteristics which happen to be ecasily
fractured with low fracture toughness and crack sensitivity. When brittle materials are subjected to impact due to
small spheres, high contact pressure is occurred to impact surface and then local damage on specimen is
developed, since there are little plastic deformations due to contact pressure compared to metals. This local
damage is a dangerous factor which gives rise to final fracture of structures. In this research, the crack propagation
process of soda lime glass by impact of small sphere is explained and the effects of the constraint conditions of
impact spheres and materials for the material damage were studied by using soda-lime glass. that is the effects for
the materials and sizes of impact ball, thickness of specimen and residual strength. Especially, this research has
focused on the damage behavior of ring crack, cone crack and several kinds of cracks.

Key Words : Impact damage(3 2 <4, Ring crack(U 8 7 Y), Cone crack(¥53 7Y), Crushing(¥4¥), Erosion
(¥ 22, Radial crack(¥H73 %3+ Y), Lateral crack(Z+2 %8+ H) Splinter crack(FA13 Q)
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Table 1 Mechanical properties of the specimen and

indenters
o 0 E
Material (o) | (GPa) | 7 H/(Gpa) | Cmvs)
Glass 25 75 1025 6.5 5477

Steel ball | 7.85 210 | 029 8.0

Zirconia
ball 6 300 |0.14 10
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Fig. 3 Behavior of specimen by impact of steel ball
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Table 2 Critical velocities for the impact ball
materials

. ring crack | crushing | one crack | fracture
materials (m/s) (m/s) se;%ar;t/ig)lon (ms)

steel 9 325 47.6 50

zirconia 11.5 39.7 49 67.1
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Table 3 Critical velocities for the size of steel ball

. |ring crack| crushing |cone crack| fractyre
ball size separtation
(m/s) (m/s) (m/s) (m/s)
2mm 12.5 43.1 X X
3mm 9 325 47.6 50
4mm 7.8 21 219 287
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