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MICROSCOPIC OBSERVATION OF DRAPED COMPOSITE MATERIALS : Bias
Extension and Biaxial Tests

Seung-Hwan Chang”

ABSTRACT

This paper aims to correlate the micro-mechanical behaviour of tow geometry with applied in-plane forces
during deformation of dry woven carbon-fibre fabric. These in-plane forces lead to differences in tow
reorganisation during deformation and so changes in the way in which ‘lock-up' occurs. In this paper,
deformation of micro-mechanical parameters such as tow interval, crimp angle, change in tow amplitude and
wavelength are investigated. To observe the micro-deformation of the fabric structure, appropriate specimens
from bias extension and biaxial tests are sectioned and observed under the microscope. It was found that
different loading conditions cause geometric deferences in the tow architecture. The variation in deformed tow
geometry with shear angle is fitted using a simple parametric model.
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Fig. 1 Supposed forces in fabric material during deformation.
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Table 1 Properties of Tenax HTA 6k, five hamess satin weave
Areal weight [g/m’] 370
Tow width [mm] 2.03
Centre-line tow spacing [mm] 2.17

2.5% per each side

Binder (5% total)
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Fig. 2 Test arrangement; (a) bias extension test; (b) biaxial test; (c)
sectioning details.

Table 2 Specimens for microscopic observations
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Fig. 4 Definition of tow geometry parameters.
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Fig. 6 Micrographs of the evolution of tow str

re with shear angle
for a bias extension test speclmen, (a) Initial geometry before
shear (b) 30° sheared specimen (c) 60° sheared specimen (d)
70° sheared specimen.
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Major Circle

Minor Circle

Fig. 11 Circular arc model of deformed tow shape.
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