
Author’s Accepted Manuscript

Directly measuring interfacial shear strength
between Polymethyl methacrylate and graphene
nanoplatelets

Yu Liu, Ann-Lenaig Hamon, Jinbo Bai

PII: S0167-577X(16)31085-0
DOI: http://dx.doi.org/10.1016/j.matlet.2016.06.120
Reference: MLBLUE21121

To appear in: Materials Letters

Received date: 30 May 2016
Accepted date: 27 June 2016

Cite this article as: Yu Liu, Ann-Lenaig Hamon and Jinbo Bai, Directly
measuring interfacial shear strength between Polymethyl methacrylate and
graphene nanoplatelets, Materials Letters,
http://dx.doi.org/10.1016/j.matlet.2016.06.120

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 galley proof before it is published in its final citable 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.

www.elsevier.com

http://www.elsevier.com
http://dx.doi.org/10.1016/j.matlet.2016.06.120
http://dx.doi.org/10.1016/j.matlet.2016.06.120


Directly measuring interfacial shear strength between Polymethyl 

methacrylate and graphene nanoplatelets 

Yu LIU, Ann-Lenaig HAMON, Jinbo BAI* 

Laboratoire de Mécanique des Sols, Structures et Matériaux, Ecole Centrale Paris, CNRS UMR8579, Grande Voie 

des Vignes, 92290 Châtenay-Malabry, France 

*Corresponding author : Tel/Fax : +33 (0)1 41 13 13 16 

Email : jinbo.bai@ecp.fr 

 

Abstract 

Interfacial shear strength (IFSS) is the critical value for the stress transfer from low modulus materials to high 

modulus materials. However, due to the limitation of technology, direct and precise measurement of the IFSS is still 

challenging. In this work, we designed a sandwich structure by using two types of polymers, polymethyl methacrylate 

(PMMA) and polyvinyl alcohol (PVA), with the graphene nanoplatelets (GNPs) sandwiched between them to directly 

measure the IFSS. Then, an in-plane load was applied to shear the structure. By changing the GNP density covering 

the interface, we could obtain a series of mean IFSS. After linear fitting, we obtained the average IFSS between 

PMMA and GNPs which was 0.35 MPa when the GNPs covered areas reached 100%. The value is very close to the 

reported results. 
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1 Introduction 

Graphene has attracted enormous attentions since reported in 2004 [1]. Due to its excellent physical and 

chemical properties, graphene may have a wide range of applications in a variety of engineering applications. Very 

recently, graphene based polymer composites have been extensively studied in order to improve electrical and 

mechanical properties of polymers. However, the preparation of single-layer graphene is quite expensive and 

involved in complicated process, which leads to a small yield. Attentions have been paid to graphene nano-platelets 

(GNPs), which have been studied for their use as reinforcements in polymer composites, especially for improving 

their mechanical properties including Young’s modulus, tensile strength and toughness, as well as their electrical 

conductivity [2]. 

The mechanical properties of polymer composites are influenced by several aspects, such as dispersion, 

orientation and interfacial properties of the reinforcement [3]. Among them, the interfacial shear strength (IFSS) is 

the critically important value for the stress transfer from polymer to the reinforcement [4]. The existing stress transfer 

model for the two-dimensional reinforcement made the assumption that the plane of the platelet was bonded to the 
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