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Experimental Research on Honeycomb Paperboard Fatigue
Cumulative Damage Model
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ABSTRACT: To establish a fatigue cumulative damage model for honeycomb paperboard through fatigue compression
tests. First, the honeycomb paperboard was subjected to a certain degree of pre—compression, and then different number of
fatigue compression tests were conducted, and finally the fatigue specimens were subjected to quasi—static compression.
With the increasing number of compression, the loading capacity of the paperboard and the plateau stress were both
decreased. The initial yield peak stress of the honeycomb paperboard disappeared. The stress—strain curve had three stages,
including the elastic, plateau and densification stages. The plateau stress was sensitive to FD at about 30 000 cycles, but FD
had relatively weaker effect on plateau stress from 30 000 to 50 000 cycles, and after that there was only slight change. The
plateau stress was changed after fatigue compression of the honeycomb paperboard, and it displayed a trend of first dramatic
and then slight decrease. Selecting residue plateau stress was as parametric stress injury, and combining with the fatigue
damage accumulation method, the fatigue cumulative damage model for honeycomb paperboard was built.
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Tab.1 Specifications and characteristics of honeycomb paper-

board specimens
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PA-105C/200A 8.66 0.0219
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Fig.1 Stress—strain relationship of honeycomb paperboard without

pre—compression
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Fig.2 Stress—strain relationship of honeycomb paperboard after fa—

tigue compression
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Fig.3 Experimental and model curves of honeycomb paperboard fa—

tigue cumulative damage
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Tab.2 The parameters of fatigue cumulative damage model

JEES L ZHA ZHb TR
0.0263 0.000 225 7 0.6774 0.972
0.0238 0.000 126 4 0.7266 0.967
0.0219 0.000 113 1 0.724 0.971
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Fig.4 The honeycomb paperboard fatigue cumulative damage mod—

el and experimental validation
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