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Recently, high impact resistance is required in various fields. One of protection methods for impact
damage is reduction of impact load namely, maximum impact load decreases due to cushioning material
made of foam material. Resin foam material can absorb impact energy and also reduce impact force.
Because of recent necessity of light weight and small size of mobile devices foam material with thickness
less than 1 mm is needed to prevent impact damage by falling. Due to the background, acrylic foam film
having high strength is now focused. Impact testing methods of the thin films have not been established to
estimate effect of thin films on the reduction of the impact load yet. In this research, the simple impact
tests having high reliability were purposed and their validities were confirmed. Dynamic behaviors of the
acrylic foam film were clarified and relation between thickness of the film and the reduction of the impact
load was identified by using the proposed testing methods. Impact load was measured by drop ball test for
acrylic foam films to clarify the effects of the thickness and density of the foam films on the impact load
and the energy absorption.

First, dynamic compressive behavior of the acrylic foam films were measured by using a split
Hopkinson pressure bar test to consider the effects of film thickness and density on dynamic mechanical
properties. The stress-displacement curves were similar to typical ones of general foams. The absorbed energy per
unit volume of the film could be expressed simply as a linear equation of the density. The energy absorptions of the
foam films under compression were thus found to be determined by the density regardless of thicknesses.

Second, the impact load was measured by a drop ball test for acrylic foam films to clarify the reduction
effects of thickness and density of the foam films on the impact load and the energy absorption. The |
maximum impact force on the foam film of mere 200 pum thick was 60% smaller than the one without
foam film with increasing the duration of the impact load. Therefore, the acrylic foam films were found to
have enough strength and noticeable effect on the impact force reduction and the impact energy
absorption. Finally, the acrylic foam film absorbed approximately whole potential energy of the ball.
Therefore, the thin acrylic foam films were found to be effective in the reduction of the impact load and
the absorption of the impact energy.

Impact reduction effect of the acrylic foam film was clarified by developing a falling weight testing
machine having higher capacity of impact. Maximum value of the impact load decreased dominantly and
the plateau region was longer as the thickness of the film increased. The duration of the load was longer
for the thicker film.

Finally, impact reduction effect of the acrylic foam film was clarified by using a dynamic three-point
bending test when impact was applied to a structure with low stiffness. The aluminum alloy beams
attached with acrylic foam films were prepared as specimens. The acrylic foam film was found to reduce
the maximum value of the impact load: the maximum value of the load applied to the specimens with 3
mm thick was 10% smaller without the foam film and the maximum value of the load applied to the
specimen with 6 and 10 mm thick reduced to 20-30% smaller than the one at the case without film.
Therefore, the acrylic foam films were clarified to be effective in the impact load reduction for the flexible
structure. ‘

In conclusion of the study, the validations of the proposed impact testing methods were confirmed in
detail. By using the methods maximum of the impact load decreased dominantly as the thickness of the
foam films increased. Therefore, the acrylic foam films were found to have enough strength and
noticeable effect on the impact force reduction and the impact energy absorption.




