
Accepted Manuscript

Mechanoelectrical properties of a GnF/PDMS composite controlled by the aspect ratio
and concentration of GnF

Sungmin Park, Gyungmok Nam, Young Choi, Seungpyo Woo, Wonyoung Uhm,
Sanghyun Park, Sang-Hee Yoon

PII: S0266-3538(17)31548-8

DOI: 10.1016/j.compscitech.2018.02.032

Reference: CSTE 7108

To appear in: Composites Science and Technology

Received Date: 29 June 2017

Revised Date: 8 February 2018

Accepted Date: 20 February 2018

Please cite this article as: Park S, Nam G, Choi Y, Woo S, Uhm W, Park S, Yoon S-H,
Mechanoelectrical properties of a GnF/PDMS composite controlled by the aspect ratio and concentration
of GnF, Composites Science and Technology (2018), doi: 10.1016/j.compscitech.2018.02.032.

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.2018.02.032


M
ANUSCRIP

T

 

ACCEPTE
D

ACCEPTED MANUSCRIPT

- 1 - 

 

Mechanoelectrical properties of a GnF/PDMS composite controlled by the 

aspect ratio and concentration of GnF 

 

Sungmin Parka, Gyungmok Nama, Young Choia, Seungpyo Wooa, Wonyoung Uhmb, Sanghyun Parkb, 

Sang-Hee Yoona,* 

aDepartment of Mechanical Engineering, Inha University, Incheon 22212, Republic of Korea  

bAgency for Defense Development, Daejeon 34186, Republic of Korea 

*Corresponding author. E-mail address: shyoon@inha.ac.kr (S.-H. Yoon). 

 

Abstract 

A functional polymer-matrix composite (PMC) with controllable material properties is emerging as a promising 

material for the smart sensors in structural health monitoring (SHM). A GnF/PDMS composite is developed as 

a new functional PMC by blending graphite nanoflakes (GnFs) with polydimethylsiloxane (PDMS) where GnF 

and PDMS are used as a reinforcing/conductive filler and an elastic host matrix, respectively. We characterize 

the mechanoelectrical property-controllable GnF/PDMS composite, mainly focusing on the following issues: (i) 

determination of the best solvent for the preparation of a GnF/PDMS composite solution, (ii) exploration of 

changes in the mechanoelectrical properties of the functional PMC induced by variations in the aspect ratio (AR) 

and concentration of GnF. Among 9 kinds of common solvents, benzene shows both high GnF dispersibility 

and excellent PDMS compatibility, therefore being chosen as the optimal solvent. Variations in GnF AR (223 to 

1,017) and GnF concentration (1.0 to 25.0 wt.%) lead to significant changes in the elastic modulus, fracture 

strain, electrical conductivity, and gauge factor of the functional PMC in the ranges of 0.39 to 13.8 MPa, 0.09 to 

2.54, 6.97×10-6 to 221.0 S/m, and 6 to about 37,000, respectively. The empirical models for predicting the 

mechanoelectrical properties of the functional PMC are also intensively studied. Our GnF/PDMS composite is 

expected to be used as a functional PMC for the development of smart sensors that detect deformation and 

fracture in structures.   
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