Accepted Manuscript

COMPOSITE
STRUCTURES

Enhanced delamination resistance of thick-section glass-epoxy composite lam-
inates using compliant thermoplastic polyurethane interlayers

Steven E. Boyd, Travis A. Bogetti, Jeffrey M. Staniszewski, Bradley D.
Lawrence, Matthew S. Walter

PII: S50263-8223(17)32966-5

DOI: https://doi.org/10.1016/j.compstruct.2018.01.062
Reference: COST 9302

To appear in: Composite Structures

Received Date: 12 September 2017

Revised Date: 2 January 2018

Accepted Date: 19 January 2018

Please cite this article as: Boyd, S.E., Bogetti, T.A., Staniszewski, J.M., Lawrence, B.D., Walter, M.S., Enhanced
delamination resistance of thick-section glass-epoxy composite laminates using compliant thermoplastic
polyurethane interlayers, Composite Structures (2018), doi: https://doi.org/10.1016/j.compstruct.2018.01.062

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.


https://doi.org/10.1016/j.compstruct.2018.01.062
https://doi.org/10.1016/j.compstruct.2018.01.062

Enhanced delamination resistance of thick-section glass-epoxy composite
laminates using compliant thermoplastic polyurethane interlayers

Steven E. Boyd®™", Travis A. Bogetti®, Jeffrey M. Staniszewski®, Bradley D. Lawrence®,
Matthew S. Walter®

#U.S. Army Research Laboratory, Aberdeen Proving Ground, MD 21005, USA
® SURVICE Engineering Company, Belcamp, MD 21017, USA

° Bennett Aerospace, Inc., Cary, NC 27511, USA

* Corresponding Author. Email address: steven.e.boyd.civ@mail.mil

Keywords: Low-velocity, multiple impact behavior; thick-section laminated composites;
interlaminar enhancement; thermoplastic polyurethane (TPU) interlayers; durability;
delamination resistance
Abstract

In this work, we present a novel approach for improving the delamination
resistance and durability of structural composite laminates using compliant thermoplastic
polyurethane (TPU) interlayers that allow decoupling of the structural plies within the
laminate thus preventing catastrophic delamination. Laminates with different compliant
interlayer thicknesses are fabricated and characterized under multiple low velocity impacts
(LV1) to demonstrate the significant improvement in delamination resistance that can be
achieved. Finite element analysis and experimental data on samples of the interlayer
laminates subjected to three-point bending is presented to provide additional insight into
the unique decoupling phenomena enabling significant improvements in delamination

resistance of structural composite laminates.

Introduction

1.1 Background
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