Accepted Manuscript e
conposres
Tensile behaviour of uncured Sheet Moulding Compounds: rheology and flow- Part Asappliad ‘scisiice/and manufactiriig
induced microstructures e
‘ |

D. Ferré Sentis, T. Cochereau, L. Orgéas, P.J.J. Dumont, S. Rolland du Roscoat, | }
T. Laurencin, M. Terrien, M. Sager ( S5 !

SN
PII: S1359-835X(17)30263-4 ‘;":‘{:*t“:_?
DOL: http://dx.doi.org/10.1016/j.compositesa.2017.07.003 T
Reference: JCOMA 4723 F——
To appear in: Composites: Part A
Received Date: 2 April 2017
Revised Date: 25 June 2017
Accepted Date: 2 July 2017

Please cite this article as: Ferré Sentis, D., Cochereau, T., Orgéas, L., Dumont, P.J.J., Rolland du Roscoat, S.,
Laurencin, T., Terrien, M., Sager, M., Tensile behaviour of uncured Sheet Moulding Compounds: rheology and
flow-induced microstructures, Composites: Part A (2017), doi: http://dx.doi.org/10.1016/j.compositesa.
2017.07.003

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.


http://dx.doi.org/10.1016/j.compositesa.2017.07.003
http://dx.doi.org/http://dx.doi.org/10.1016/j.compositesa.2017.07.003
http://dx.doi.org/http://dx.doi.org/10.1016/j.compositesa.2017.07.003

Tensile behaviour of
uncured Sheet Moulding Compounds:

rheology and flow-induced microstructures

D. Ferré Sentisa.b.c, T. Cochereaus, L. Orgéasa’, P.J.J. Dumontb,
S. Rolland du Roscoat?, T. Laurencin2?, M. Terriend, M. Sager®

aUniv. Grenoble Alpes, CNRS, Grenoble INP, 3SR Lab, F-38000 Grenoble, France
bUniv. Lyon, INSA-Lyon, CNRS UMR5259, LaMCoS, F-69621, France
cPlastic Omnium Auto Exterior, Sigmatech, F-01150 Sainte Julie, France
dUniv. Grenoble Alpes, CNRS, Grenoble INP, LGPZ2, F-38000 Grenoble, France

date of the draft . 7 July 2017

Abstract — During compression moulding, Sheet Moulding Compounds (SMCs) are subjected to tensile strains
that yield detrimental tears. To understand these mechanisms, tensile experiments were performed with two
uncured industrial SMC formulations with low and high pore and fibre contents. These experiments were coupled
with Digital Image Correlation to estimate mesoscale strain fields on the sample surface. X-ray microtomography
was used to obtain 3D ex sifu evolutions of pores and fibre-bundle orientation. Both formulations behaved as
porous, elastoviscoplastic, anisotropic and shear thinning fluids, showing strain hardening followed by softening
and sample breakage. During stretching, SMCs dilated with anisotropic pore growth, whereas fibre bundles
aligned along the tensile direction following the prediction of the modified Jeffery’s equation. In addition, the
ductility of SMCs was largely altered both by the initial pore contents and fibre-bundle flocs/aggregates induced
during the prepreg fabrication, the latter leading to undesirable strain localisation bands enhancing sample

breakage.

Keywords — A. Prepreg, D. X-ray microtomography, D. Mechanical Testing, E. Compression moulding

1. Introduction

Sheet moulding compounds (SMC) are thermoset prepregs that are widely used in the

automotive, aeronautics and electrical industries. They exhibit excellent properties for a
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