Accepted Manuscript

IMPACT

ENGINEERING

Experimental and numerical investigations on low-velocity impact

response of high strength steel/composite hybrid plate

Yiben Zhang, Lingyu Sun, LijunLi, Taikun Wang, Le Shen s
PII: S0734-743X(18)30501-3 - B
DOI: https://doi.org/10.1016/j.ijimpeng.2018.08.015

To appear in: International Journal of Impact Engineering

Received date: 21 May 2018

Revised date: 26 July 2018

Accepted date: 21 August 2018

Please cite this article as: Yiben Zhang, Lingyu Sun, LijunLi, TaikunWang, Le Shen,
Experimental and numerical investigations on low-velocity impact response of high strength
steel/composite hybrid plate, International Journal of Impact Engineering (2018), doi:
https://doi.org/10.1016/j.ijimpeng.2018.08.015

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.ijimpeng.2018.08.015
https://doi.org/10.1016/j.ijimpeng.2018.08.015

Highlights

® Low-velocity impact investigations were conducted on steel/short glass-fiber
reinforced thermoplastic hybrid plates fabricated by a direct injection molding
process.

® A finite element model is developed successfully to predict the low-velocity
response of direct injection molding hybrid plates.

® The interface between steel and thermoplastic composite is a weak position in,the
hybrid material systems and sensitive to low-velocity impact loading.

e Plastic deformation of steel layer, fracture of injection composite layer and the
interface delamination are three main failure modes.

® The incident angle significantly affects the dynamic response of direct injection

molding hybrid plates under low-velocity impactdoading:
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Abstract

Low-velocity impact tests were carried out on steel/short glass-fiber reinforced
thermoplastic hybrid plates fabricated by a direct injection molding process. The
impact response such as absorbed energy, peak force, dent depth and damage area
was studied. A finite element model based on the data obtained from the dynamic and

static tests of the constituent materials has been proposed to predict the response and
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