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A Study on the Penetration Fracture Strength of Fragile Plates
subjected to High Speed Impact
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ABSTRACT

In this study, comparison of theoretical solutions with experimental results is examined through
fracture conditions for the case of float glasses subjected static loading. The range of fracture generation
limits and critical penetration energies are solved according to the impactor mass under the high
velocity, and analytical method of fracture strength and penetration strength are presented. Also,
fracture patterns are investigated according to impact velocities. The results obtained from this study are
as follows;

1) Radial cracks are generated from the loading point regardless of plate thickness in the case of the
plate subjected to the static loading. In the case of high-speed impact, dimensions of ring cracks
become to smaller and length of radial cracks becomes shorter with the rapidity of impact velocity.

2) Kinetic change volume of collision after/before is constant regardless of velocities over the range of
critical penetration velocity.

3) Although the same impact energy is working, the critical penetration energy is increased with the
shorter of impactor mass.

4) Although the same impact energy is working, the penetration fracture of lighter impactor mass is
generated more than that of heavier impactor mass, and the impulse of lighter impacter mass appear
more than that of heavier impactor mass. Therefore, the penetration fracture in the case of greater
impulse is generated earlier regardless of the of the dimensions of impact loading.
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Fig. 2 Schematic Diagram of Impact Apparatus
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Fig. 6 Fracture Strength at Critical Penetration Velocity
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plate thickness : 3mm)
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Table 1 Fracture conditions

Impact Diameter of
. . Fracture form

Velocity ring crack(mm)

60m/sec - Non-fracture
72m/sec - 4
74m/sec - ”
75m/sec - ”
80m/sec — ”
84m/sec _ Radial cracl'<,

non-penetration

90m/sec - ”
92m/sec - y
94m/sec 50~100 penetration
102m/sec 40~60 4
110m/sec 40~50 ”
118m/sec 30~40 ”
125m/sec 15~20 ”
130m/sec 15 ”
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