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Abstract

The variation of the in-situ matrix properties of a carbon-fibre composite has been investigated
using nanoindentation. The aerospace carbon-fibre composite material (HTA /6376) and the bulk
matrix (6376) have been co-cured to produce specimens ideal for matrix characterisation. The in-
situ matrix has been characterised using fifty indentations in matrix pockets of many different sizes.
The fibre constraint effect on in-situ matrix indentations has been characterised experimentally using
the continuous stiffness measurement (CSM) technique, showing good correlation with finite element
results from a previous study. The co-cured specimens allow the evolution of property change in
the matrix material to be observed. The in-situ matrix modulus increases with decreasing matrix
pocket size, and is up to 19% greater than the bulk matrix. This property change occurs outside the
normal range of the interphase region for CFRP materials, and is statistically significant relative to
the experimental scatter associated with the nanoindentation technique.
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1. Introduction

In order to predict microscopic damage accumulation and its effect on the macroscopic structure,
multiscale modelling approaches have emerged that enable detailed predictions of local deformation
mechanisms infibrous composite materials. Such studies have shown that the load-bearing capacity
and failure behaviour of fibrous composite materials are governed by the local microstructure and
in-situ constituent material properties [1-4]. While such models have provided insight into the role
of the material microstructure on physical properties at higher length scales, the vast majority have
assumed that the behaviour of individual constituents are equivalent to those in bulk form. However,
the high-temperature curing process associated with composite manufacture leads to intensive thermal,

mechanical and chemical processes taking place during the consolidation of the constituent phases. In
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