
Accepted Manuscript

The influence of strain-rate on the perforation resistance of fibre metal laminates

J. Zhou, Z. Guan, W.J. Cantwell

PII: S0263-8223(15)00113-0

DOI: http://dx.doi.org/10.1016/j.compstruct.2015.02.034

Reference: COST 6219

To appear in: Composite Structures

Please cite this article as: Zhou, J., Guan, Z., Cantwell, W.J., The influence of strain-rate on the perforation resistance

of fibre metal laminates, Composite Structures (2015), doi: http://dx.doi.org/10.1016/j.compstruct.2015.02.034

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.compstruct.2015.02.034
http://dx.doi.org/http://dx.doi.org/10.1016/j.compstruct.2015.02.034


  

1

The influence of strain-rate on the perforation resistance of fibre metal laminates

J. Zhou1, Z. Guan1* and W.J. Cantwell2

1 School of Engineering, University of Liverpool, Liverpool, L69 3GH, U.K.

2 Aerospace Research and Innovation Center (ARIC), Khalifa University of Science, Technology and Research (KUSTAR),
Po.Box127788, Abu Dhabi, UAE.

Abstract

The rate-sensitivity of a range of fibre metal laminates (FMLs) has been investigated though split Hopkinson bar,

quasi-static perforation and low velocity impact tests. Initial attention focused on assessing the rate-sensitivity of the

constituent materials, that is the glass fibre reinforced epoxy and the three aluminium alloys. This was followed by a

series of perforation tests on multilayer configurations.

It has been shown that both the composite and the aluminium substrates exhibit a low degree of rate-sensitivity,

with both the tensile strength and the perforation energy increasing slightly in passing from quasi-static to dynamic

rates of loading. Similarly, FMLs based on combinations of the composite and metal constituents exhibit a low degree

of rate-sensitivity, with the impact perforation energy and the maximum impact force being only ten to fifteen percent

higher than their quasi-static values. An examination of the cross-sections of the failed laminates indicated that the

failure processes were similar at both quasi-static and dynamic rates of strain. Also, similar levels of plastic

deformation, fibre fracture and delamination were observed at both rates. Finally, it has been shown that the energy to

perforate the various FMLs is directly related to the aggregated perforation energies of their constituent parts.
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