Accepted Manuscript

e 8

materials

DESIGN

Tensile response of carbon-aramid hybrid 3D braided composites

Zheng Yuanyuan, Sun Ying, Li Jialu, Liu Limin, Chen Li, Liu
Junling, Tian Shuquan

PII: S0264-1275(16)31483-6

DOI: doi: 10.1016/j.matdes.2016.11.082
Reference: JMADE 2518

To appear in: Materials & Design

Received date: 23 September 2016

Revised date: 20 November 2016

Accepted date: 21 November 2016

Please cite this article as: Zheng Yuanyuan, Sun Ying, Li Jialu, Liu Limin, Chen Li, Liu
Junling, Tian Shuquan , Tensile response of carbon-aramid hybrid 3D braided composites.
The address for the corresponding author was captured as affiliation for all authors. Please
check if appropriate. Jmade(2016), doi: 10.1016/j.matdes.2016.11.082

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.matdes.2016.11.082
http://dx.doi.org/10.1016/j.matdes.2016.11.082

Tensile response of carbon-aramid hybrid 3D braided composites
Zheng Yuanyuan, Sun Ying’, Li Jialu, Liu Limin, Chen Li, Liu Junling,
Tian Shuquan
Key Laboratory of Advanced Textile Composites, Ministry of Education and
Tianjin, Tianjin Polytechnic University, Tianjin300387, China

Abstract

The effects of braided architecture and co-braided hybrid structure on the tensile
response of carbon-aramid hybrid three-dimensional (3D) braided composites are
investigated experimentally in this paper. Four kinds of specimens with different
braided architectures or different co-braided hybrid structures were produced. The
elastic properties and surface deformation of hybrid 3D braided composites were
measured under axial tensile loading to failure utilizing the Digital Image Correlation
(DIC) technique. The surface full-field strain contours indicate that the high strain
aeras are distributed at the braiding yarns. Both the highest tensile strength and
modulus of specimens are achieved by hybrid three-dimensional five-directional
(3D5d) braided composites with carbon fibers as axial yarns. While, both the
maximum ultimate tensile strain and Poisson’s ratio are achieved by hybrid 3D5d
braided composites with aramid fibers as axial yarns. The fracture morphologies of
samples show that the fracture patterns of hybrid composites depend on both braided
architecture and co-braided hybrid structure. The carbon-aramid co-braided hybrid 3D
braided composites can be developed with strength and toughness properties far

superior to those of their individual constituents.
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