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In this study, we investigate microstructural effects on the compressive strength of elastic

multilayered corrugated paperboard subjected to uniaxial compression. Corrugated core profiles

and layer-to-layer misalignment are considered as possible structural factors. Periodic units

including these factors are efficiently analyzed using a homogenization theory of the updated

Lagrangian type. Possibility of microscopic failure is also estimated by calculating microscopic

principal stresses. The results using sinusoidal and actual corrugated core profiles indicate that

corrugated core profiles give a considerable effect on the compressive strength while misalignment

is less than effective. It is furthermore shown that microscopic compressive failure can

considerably decrease the compressive strength especially in the actual corrugated core case.
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Fig. 1. Illustration of (a) multilayered corrugated paperboard
and (b) single-wall corrugated paperboard.
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(b) Actual model
Fig. 2. Unit cell and its finite element mesh.

(a) Sinusoidal model

Fig. 3. Periodic unit with layer-to-layer misalignment defined
by non-dimensional parameters ¢; (i=1,2,...,8).

Table 1. Random patterns for layer-to-layer misalignment.
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Fig. 6. Comparison of elastic buckling stress with onset stresses of tensile rupture and compressive failure; (a) sinusoidal model and (b)

actual model.
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