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Stress Analysis for Corrugated Fiberboard under Shearing Forces
of Machine Direction in Klaft-Liner
(Relationships between Material Characters and Stress Strengths)

Satoru MATSUSHIMA and Shigeo MATSUSHIMA

An elastic stress analysis for single wall corrugated fiberboard (SWCF) under shearing
forces {of the machine direction (MD)) in kraft-liner (KL) was examined by finite element
method (FEM). Then relationships between material characters (longitudinal elastic moduli (E,.
E.. Ey) and Poison’s ratios (¥, Yo, ¥p)) connected with element materials (KL, corrugating semi-
chemical medium (CM), binding material (BM)) and maximums (0xmax, Oymax, Trymax) of absolute
values for normal stresses (0, 0,) and shear stress (7,,) in x and y directions parallel to MD
and the cross direction were discussed by this analysis.

With the Ey increase, Ozmax for KL increases obviously, and 0rmax, Oymax and Trymax for CM
decrease obviously. With the E, increas, Ormax and Oymax for KL and BM, and 6« for CM de-
crease obviously and increase after those decreases obviously. With the vy increase, O max and
Oymax for KL increase obviously, and G.max for CM increases obviously and decreases after this
increase obviously., With the v, increase, Grmax and oymax for CM increase obviously. Also, with
E, and v, increases, Gymax for KL, and 0ymax and @, nax for BM increase obviously.

Keywords : Computational mechanics. Structural analysis, Elastic bending, Strength of corru-
gated fiberboard, Elastic stress analysis, Structure strength, Numerical analysis,
Stress concentration
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Fig. 1 Applied force and coordinates for SWCF.
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Fig. 2 FEM elements and deformation restrictions.
Displacements in x direction at O, O',A and A’ and in
y direction at O and O' are zero. Section aa’b’b is ab-
out binding material.
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Fig. 6 Positons of 0;nax. Oymax and Trymax.
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Fig. 8 Relationships between maximums of absolute
stress components (G, max. Oymax. Trymax) and elastic
moduli (Ex and v for CM.
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Fig. 7 Relationships between maximums of absolute
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Fig. 9 Relationships between maximums of absolute
stress components {Gymax. Oymax. Trymax) and elastic
moduli (Ey and ) for BM.
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Fig. 10 Relationships between maximums of absolute
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moduli (E. and v.) for KL.
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Fig. 11 Relationships between maximums of absolute
stress components (Grmax. Oymax. Trymax) and elastic
moduli (E. and v.) for CM.
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Fig. 12 Relationships between maximums of absolute
stress components (Grmax, Oymaxs Trymax) and elastic
moduli (E, and v.) for BM.
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