
Accepted Manuscript

Low velocity bending impact behavior of foam core sandwich beams: Experimental

Umut Caliskan, M. Kemal Apalak

PII: S1359-8368(16)33152-3

DOI: 10.1016/j.compositesb.2016.12.038

Reference: JCOMB 4793

To appear in: Composites Part B

Received Date: 28 July 2015

Revised Date: 26 February 2016

Accepted Date: 18 December 2016

Please cite this article as: Caliskan U, Apalak MK, Low velocity bending impact behavior of foam core
sandwich beams: Experimental, Composites Part B (2017), doi: 10.1016/j.compositesb.2016.12.038.

This is a PDF file of an unedited manuscript that has been accepted for publication. As a service to
our customers we are providing this early version of the manuscript. The manuscript will undergo
copyediting, typesetting, and review of the resulting proof before it is published in its final form. Please
note that during the production process errors may be discovered which could affect the content, and all
legal disclaimers that apply to the journal pertain.

http://dx.doi.org/10.1016/j.compositesb.2016.12.038


M
ANUSCRIP

T

 

ACCEPTE
D

ACCEPTED MANUSCRIPT

Low velocity bending impact behavior of foam core
sandwich beams: experimental

Umut CALISKAN and M. Kemal APALAK ∗

Department of Mechanical Engineering, Erciyes University, Kayseri 38039, Turkey

Abstract

This experimental study addresses the low velocity impact bending response of sandwich

beams with expanded polystyrene (EPS) foam core reinforced by aluminum face-sheets using

adhesive bonding technique. The deformation behaviour and the effects of the geometric

and mechanical design parameters were investigated to improve the impact energy absorbing

capability. The bending impact tests were performed for different foam density, foam and

plate thicknesses for three impact energy levels: 4.45 13.05, 26.78 J. The photographs of

the permanent deformation geometries of the sandwich beams were presented and the contact

force and kinetic energy histories were discussed. The specimens with higher foam core density

and thicker foam core resulted in the lowest permanent central deflections and contact force

variations. As the foam core density and thickness were increased, the energy absorbing

capability was improved. The specimens having thinner face-sheets exhibited higher contact

force variations and the lower permanent deflection than those of the specimens with thicker

face-sheet even for the lowest impact energy. However, as the impact energy was increased, the

specimen with thinner face-sheet exhibited lower contact force levels and higher permanent

deflections than those of the specimens having thicker face-sheets. In addition, the plastic

dissipation energy was increased in the face-sheets. The face-sheet thickness was more effective

on the permanent deflections, whereas the foam core density was more effective on the energy

absorbing capability.
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