
Accepted Manuscript

Uniaxial tensile tests and dynamic mechanical analysis of satin weave reinforced
epoxy shape memory polymer composite

Jianhui Hu, Wujun Chen, Pengxuan Fan, Jifeng Gao, Guangqiang Fang, Zhengli Cao,
Fujun Peng

PII: S0142-9418(17)30930-3

DOI: 10.1016/j.polymertesting.2017.09.038

Reference: POTE 5193

To appear in: Polymer Testing

Received Date: 9 July 2017

Accepted Date: 26 September 2017

Please cite this article as: J. Hu, W. Chen, P. Fan, J. Gao, G. Fang, Z. Cao, F. Peng, Uniaxial tensile
tests and dynamic mechanical analysis of satin weave reinforced epoxy shape memory polymer
composite, Polymer Testing (2017), doi: 10.1016/j.polymertesting.2017.09.038.

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.

https://doi.org/10.1016/j.polymertesting.2017.09.038


M
ANUSCRIP

T

 

ACCEPTE
D

ACCEPTED MANUSCRIPT

1 
 

 Uniaxial tensile tests and dynamic mechanical analysis of satin 1 

weave reinforced epoxy shape memory polymer composite  2 

Jianhui Hua,b,c*, Wujun Chena, Pengxuan Fana, Jifeng Gaoa, Guangqiang Fangd, 3 

Zhengli Caod, Fujun Pengd 4 

a Space Structures Research Center, Shanghai Jiao Tong University, Shanghai 200240, China.  5 

b State Key Laboratory of Ocean Engineering, Shanghai 200240, China 6 

c Collaborative Innovation Center for Advanced Ship and Deep-Sea Exploration, Shanghai 200240, China 7 

d Aerospace System Engineering Shanghai, Shanghai, 201108, China 8 

E-mail address of the corresponding author: jtuhjh@gmail.com;  9 

Telephone number: +86 021-62932191; Fax number: +86 021-62932193 10 

Abstract: The utilization of epoxy shape memory polymer composite (SMPCs) as engineering 11 

materials for deployable structures has attracted considerable attention in recent decades due to high 12 

strength and satisfactory stiffness in comparison with shape memory polymers (SMPs). Knowledge 13 

of static and dynamic mechanical properties is essential for analyzing structural behavior and 14 

recovery properties, especially for new epoxy SMPCs. In this paper, a new weave reinforced epoxy 15 

shape memory polymer composite was prepared with satin weave technique and resin transfer 16 

molding technique. Uniaxial tensile tests and dynamic mechanical analysis were carried out to 17 

obtain basic mechanical properties and glass transition temperatures, respectively. 18 

The tensile strength and breaking elongation of warp specimens were relatively lower than those 19 

of weft specimens due to yarn number and weave geometry. The increment of elastic modulus and 20 

hysteresis loop areas became smaller with loading cycles, meaning that cyclic tests could obtain 21 

approximate stable mechanical properties. For dynamic mechanical properties, glass transition 22 

temperature (Tg) obtained from storage modulus curves was lower than that determined from tan 23 

delta curves and Tgs in the warp and weft directions were comparable (29.4 oC vs 29.7 oC). 24 
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