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Surface Fracture Response of Glass Fabric/Epoxy Lamina-Bonded
Glass Plates to Impact with a Small-Diameter Steel Ball

Hyoung-gu Kim* and Nak-Sam Choi**

ABSTRACT

A small-diameter steel-ball impact experiment was performed to study the impact resistance of the sur-
face of glass plates bonded with glass fabric/epoxy lamina. Five kinds of materials were used in this
study: soda-lime glass plates, glass/epoxy lamina(one layer)-bonded and unbonded glass plates,
glass/epoxy lamina(three layers)-bonded and unbonded glass plates. The range of impact velocity was 40
120m/s. The maximum stress and absorbed fracture energy were measured on the back surfaceof glass
plates. With increasing impact velocity, various types of surface cracks such as ring, cone, radial and lat-
eral cracks took place in the interior near the impacted site of glass plates. The cracks drastically
decreased with glass/epoxy lamina coating. The surface fracture behavior could be evaluated using the
maximum stress and the absorbed fracture energy.
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Fig. 4. Surface cracks generated in soda-lime glass as a func-
tion of ball-velocity

Fig. 3. Strain-gage signal (a) and the corresp-onding impacted
site (b) during the impact test
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Fig. 6. Cone crack diameter versus impact velocity
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Fig. 8. Absorbed fracture energy of glass plates with one layer
(bonded, unbonded)
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Fig. 9. Back surface stress of glass plates with three layers
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