
Accepted Manuscript

Enhanced mechanical and thermal performances of epoxy resin by oriented solvent-
free graphene/carbon nanotube/Fe3O4 composite nanofluid

Dongdong Yao, Ningkun Peng, Yaping Zheng

PII: S0266-3538(18)30958-8

DOI: 10.1016/j.compscitech.2018.07.036

Reference: CSTE 7322

To appear in: Composites Science and Technology

Received Date: 21 April 2018

Revised Date: 19 July 2018

Accepted Date: 25 July 2018

Please cite this article as: Yao D, Peng N, Zheng Y, Enhanced mechanical and thermal performances
of epoxy resin by oriented solvent-free graphene/carbon nanotube/Fe3O4 composite nanofluid,
Composites Science and Technology (2018), doi: 10.1016/j.compscitech.2018.07.036.

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.compscitech.2018.07.036


M
ANUSCRIP

T

 

ACCEPTE
D

ACCEPTED MANUSCRIPT

                                   1 

Enhanced mechanical and thermal performances of epoxy resin by oriented 

solvent-free graphene/carbon nanotube/Fe3O4 composite nanofluid 

Dongdong Yao,a Ningkun Peng,a Yaping Zhenga,* 

a Department of Applied Chemistry, School of Natural and Applied Sciences, 

Northwestern Polytechnical University, Xi’an, Shaanxi, 710129, P. R. China 

*Corresponding author. E-mail: zhengyp@nwpu.edu.cn (Y. Zheng), Tel.: 

+86-29-88431688 

Abstract In this work, we report a simple strategy for improving the mechanical and 

thermal performances of epoxy resin using a novel magnetic composite nanofluid as 

filler. The magnetic nanofluid, composed of multicomponent core of graphene oxide 

(GO)/carbon nanotube (MWCNTs)/Fe3O4 (GMF) and shell of polyether, is fabricated 

via a combination of ultrasonic assisted chemical coprecipitation process and 

post-modification. Subsequently, epoxy/GMF composite is prepared under magnetic 

field, in which the GMF nanoparticles are well dispersed in the epoxy resin matrix 

without obviously agglomeration and exhibit a directional arrangement along 

magnetic field. i.e., the GO sheets are induced to align parallel to the magnetic field 

direction, and the MWCNTs are uniformly dispersed on graphene sheets with the 

orientation along magnetic field, Fe3O4 nanoparticles are further encapsulated on 

GO/MWCNTs composites to form GMF core. The orientation degree of GMF is 

enhanced with an increase in the magnetic field strength. The results indicate that the 

Tg of composite material increases by 17 ℃ with increasing of GMF content. 

Moreover, the impact and bending performances of epoxy resin are apparently 

enhanced by 136.5% and 30.9% with the 1.5 wt% of oriented GMF nanofluid at 0.6 T. 

In addition, the epoxy/GMF composite exhibits an anisotropy in the thermal 

conductivity.  
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