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Delamination Damage of Cardboard Based on Cohesion Model

SONG Zhao
(Lanzhou Jiaotong University, Lanzhou 730070, China)

ABSTRACT: This experiment aimed to study the deformation and the delamination of cardboard during the creasing
process. The creasing process was an important link during production of paper box by cardboard, however, this process was
likely to cause paperboard delamination. An orthotropic elastoplastic continuum model was used to describe the mechanical
property of each layer of cardboard. A cohesion model was used to describe the bonding and the delamination during
creasing. The finite element software Abaqus was used to simulate creasing and the cardboard’ s distortion and to forecast
influence of creasing on paperboard delamination. According to the simulation results, the creasing process can cause

paperboard delamination, which was consistent with the real test. The mechanical model can describe the deformation and

the delamination of the cardboard.
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Fig.1 Principal structure and direction in paper
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Fig.2 In—plane stress—strain curves in CD,MD,ZD directions
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Fig.3 Creasing test
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Fig.4 Creasing results
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Fig.5 The creasing of paperboard
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Fig.6 The deformation of paperboard after the creasing
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Fig.7 The lamination of paperboard
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Fig.8 Displacement—time curve
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Fig.9 The stress—time curve at nodes
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