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Experimental investigation of the mechanical behavior of the core composed of
polyurethane foam and scoria mineral pumice for use in explosive energy absorbent

sandwich panels
M. Kaffash Mirzarahimil*, H. Khodarahmi2, M. Ghamarizadeh?, M. ZiaShamami3, R. Hosseini?3
1 Researcher, IHU Univ., Tehran, Iran
2 Prof., IHU Univ., Tehran, Iran
3 Assist. Prof., IHU Univ., Tehran, Iran

Abstract

In this article, a new explosion energy absorber has been introduced and studied experimentally. To
investigate and study its mechanical behavior, 3 different types of tests have been performed. The purpose
of conducting the first series of experimental tests is to select the matrix to be used. The core matrix is
selected from 3 materials: aluminum, resin and polyurethane foam. The selection criterion is strength and
energy absorption efficiency. The selected core is a combination of polyurethane foam and scoria mineral
pumice with two different types of granulation. In the second series of tests, the mechanical properties of
the core including the stress-strain diagram and energy absorption efficiency were determined by the
pressure test. In the third series of tests, the mechanical behavior of the plate and the maximum deflection
of its back sheet under explosion have been evaluated. The maximum deformation in the samples whose
core is made of pea mineral pumice is 28.5% less than the samples made of almond mineral pumice. In this
article, a new core composition for sandwich sheet has been studied and introduced, which is accepted due
to its lightness, proper strength, low cost, easy production and good efficiency of energy absorption.

Keywords: Experimental test; absorbing energy; sandwich panel; polyurethane foam; Scoria mineral pumice.
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