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Impact Damage of Brittle Materials by Small Spheres (II)

Moon Saeng Kim, Hyung Seop Shin, Hyun Chul Lee and Soo Chang Woo
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(24)), Erosion(EHE2}), Radial Crack(Rt7Wakd4), Lateral Crack(7I2W 3¢ 4Q),

Splinter Crack(FA] 47 4)

Abstract

Brittle materials such as ceramics and glasses show fragile fracture due to the low toughness and the
crack sensitivity. When brittle materials are subjected to impact loading by small spheres, high contact
pressure occurs to the surface of the specimen. Local damage is subsequently generated in the
specimen. This local damage is a dangerous factor which gives rise to the final fracture of structures.
In this research, impact damage of soda-lime glass plates by small spheres was evaluated by
considering the effects of impact directions of indenter, pressure condition of specimen and residual

strength after impact loading.
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Fig. 1 Schematic diagram of whole experimental
system and specimen combined with
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Table 1 Mechanical properties of the specimen
and indenter pressing die

material (g/gn3) (Gfls’a) 0 H, | Com/s)

Glass 25 70 [025] 6.5 5,291

Steel ball | 7.85 210 {029 8.0
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Table 2 Critical velocities for the impact angle
of indenter

a:{)eac;f ring crack | crushing CSZI;:I:;?)? fracture
: m
indenter %) (%) (16) ("5)
0° 9 325 47.6 50.1
15° 9.8 373 52.1 83.3
30° 11 45 66.4 86.2
" Indenter
specimen

Fig. 2 Impact angle of indenter
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Fig. 3 Diameter of ring crack by steel ball in

inclined specimen
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Fig. 4 Length of cone crack by steel ball in
inclined specimen
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Table 3 Critical velocities for the pressure

condition of specimen

. . cone carck
Pressure | ring crack | crushing e fracture
separation

condition (%) (%) (1) (%)

withot g 5 | 46 | s
pressing die
P=40MPa 10 53.8 X X

v=54.3m/s v=60.2m/s
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Fig. 10 Behavior of specimen by impact of
3mm-steel ball(t=5mm, P=40MPa)
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Fig. 11 Diameter of ring crack by steel ball for the

contact pressure condition
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Fig. 12 Length of cone crack by steel ball for the

contact pressure condition
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Fig. 14 Residual strength for the inclined angle of
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Fig. 15 Residual strength for the contact pressure
condition
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