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Static Compression Experiment and Finite Element Analysis of
Vertical Corrugated Composite Paperboard

LI Guang, LI Jin-le
(Tianjin University of Science & Technology, Tianjin 300222, China)

ABSTRACT: The work aims to conduct experimental investigation and finite element analysis on the static compression
process of the vertical corrugated composite paperboard, and study the mechanical properties of different flute
cal corrugated composite paperboards. Three different vertical corrugated composite paperboards of A flute, AB flute and
B flute were fabricated, and the compressive stress-strain curves were obtained after the static compression test. The finite
element models of three vertical corrugated composite paperboards were established and the compressive stress-
strain curves were obtained after statics analysis. The two kinds of curves were compared with the experimental results
and analyzed. Both experiment and finite element analysis showed that the static compression process of vertical corru-
gated composite paperboard was similar to that of the honeycomb paperboard, including elastic stage, yield stage, plat-
form stage and densification stage. The compressive stress-strain curves obtained from the experiment and finite element
analysis fit well. The peak stress and the platform stress of the paperboard were related to flutes and decreased with the
increase of the flute height. Static compression properties of different flute vertical corrugated composite paperboards are
obtained in the methods of experimental investigation and finite element analysis. They have important reference value for
the application of this new material.
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Fig.1 Corrugated arrangement
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Fig.2 Structure of A flute sample
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Fig.3 Comparison before and after static compression
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Fig.4 Stress-strain curves of vertical corrugated
composite paperboard
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Fig.5 Stress-strain curves of three samples
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Fig.6 Static compression finite element model
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Fig.7 Static compression deformation
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Fig.8 Comparison of stress-strain curves of finite element analysis and experiment
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