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Abstract

The in-plane properties of paperboard have always been of interest to paper
scientists. Tensile properties are crucial when the board is fed through
converting machines at high speeds. Compressive properties are essential
in the later use. Inhomogeneities affect both the compressive and tensile
properties. For the tensile properties, it is the inherent heterogeneity of the
paperboard that might cause problems for the board-maker. Varying material
properties, through the thickness of the paperboard, are on the other hand used
to achieve high bending stiffness with low fiber usage. It is of interest to know
how this practice affects the local compressive properties. Papers A and B aims
to address this, while C, D and E focus on in-plane heterogeneities. Paper A
investigates the mechanism that causes failure in the short span compression
test (SCT). It was concluded that the main mechanism for failure in SCT
is delamination due to shear damage. In paper B the effect of the through-
thickness profiles on the local compression strength was examined. It was
concluded that the local compression is governed by in-plane stiffness and
through thickness delamination. The latter was in turn dependent on the local
shear strength and in-plane stiffness gradients. In paper C the tensile test is
investigated with focus on sample size and strain distributions. The strain
behavior was dependent on the length to width ratio of the sample and was
caused by activation of local zones with high strainability. Paper D focuses
on the strain zones seen in C. The thermal response in paper was studied. It
was observed that an inhomogeneous deformation pattern arose in the paper
samples during tensile testing. It was concluded that the heat patterns observed
coincided with the deformation patterns. It could be shown that the formation
was the cause of the inhomogeneous deformation. In final paper, E, the virtual
field method was applied on data from C.
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