
Accepted Manuscript

Effect of the elongational flow on morphology and properties of polypropylene/
graphene nanoplatelets nanocomposites

F.P. La Mantia, M. Ceraulo, M.C. Mistretta, L. Botta

PII: S0142-9418(18)30488-4

DOI: 10.1016/j.polymertesting.2018.08.016

Reference: POTE 5578

To appear in: Polymer Testing

Received Date: 15 March 2018

Revised Date: 11 July 2018

Accepted Date: 16 August 2018

Please cite this article as: F.P. La Mantia, M. Ceraulo, M.C. Mistretta, L. Botta, Effect of the elongational
flow on morphology and properties of polypropylene/graphene nanoplatelets nanocomposites, Polymer
Testing (2018), doi: 10.1016/j.polymertesting.2018.08.016.

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.2018.08.016


M
ANUSCRIP

T

 

ACCEPTE
D

ACCEPTED MANUSCRIPT

1 

 

EFFECT OF THE ELONGATIONAL FLOW ON MORPHOLOGY AND PROPERTIES 

OF POLYPROPYLENE/GRAPHENE NANOPLATELETS  NANOCOMPOSITES 

 

 

F. P. La Mantia∗, M. Ceraulo, M.C. Mistretta, L. Botta 

 

Dipartimento di Ingegneria Civile, Ambientale, Aerospaziale, dei Materiali, Università di Palermo, 
UdR INSTM di Palermo, Viale delle Scienze, 90128 Palermo (Italy) 

 

 

 

Abstract 

In this work the effect of the presence of graphene nanoplatelets (GnP) on the morphology and 

mechanical properties of polypropylene/GnP nanocomposites has been investigated when these 

polymer systems are subjected to non-isothermal elongational flow in a melt spinning operation. 

The presence of the GnP magnifies the effect of the elongational flow. Indeed, the elastic modulus 

and the tensile strength of nanocomposites increases with the orientation more than that observed 

for the pure matrix. Moreover, the elongation at break increases at low values of the draw ratio for 

the nanocomposites, while, the matrix shows the expected decrease in deformability. These effects 

have been correlated with the decrease in the dimensions of the nanoplatelets caused by the 

elongational flow. The increase of contact surface between matrix and dispersed phase is 

responsible for these behaviours since the larger contact area improves the transfer of the stress 

from matrix to GnP. The best performance was observed for the nanocomposite with the lower GnP 

content and this phenomenon has been again correlated with the minor size of the GnP in this 

nanocomposite sample. 
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