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Initial Plastic Deformation and Stress Analysis for Corrugated
Fiberboard under Uniform Surface Compression

Satoru Matsushima and Shigeo Matsushima

Initial plastic deformation was considered on the progress of the vield stress for single wall
corrugated fiberboard (SWCF) under the uniform surface compression. And the range of the yield
arca was shown and the stress analysis was performed.

The initial stress vield of SWCF occurs in corrugating semichemical medium (SCM), and the
yield position is on the inner surfaces of SCM at the joint of kraft-liner (KL) and SCM. The posi-
tion of the initial plastic deformation is at the joint, and its plastic deformation is made by yield
for the all area of the section at the joint. The absolute value of the load pressure obtained from
this formulation of the plastic deformation is less than the pressure p. obtained from Castigliano's
theorem contented in the geometrical constrain for SCM, and its presure ratio (p/p.) is about 0.4,
Stress gy for KL is nearly uniform elastic tensile stress in the machine direction, and axial stress
gy, for SCM is mainly made by pure bending. And its stress ratio (oy/@,,) is about 1/500.

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 Coordinates and load for SWCF.
(a) Before plastic deformation.

{b) After progress of plastic deformation.
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