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Fig. 4 Stress-strain curves of samples with different thicknesses at medium strain rate
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Table 1 Experimental results of paper honeycomb structure

The peak state

Sample size/mm Strain rate/s ' : Stress-drop/MPa
Stress/MPa Strain
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13 5.22 0.162
5 7.54 0.077 4.30
3.10 9 7.60 0.076 4.48
13 7.92 0.076 4.49
5 6.90 0.070 2.53
5.14 9 6.92 0.069 2.54
13 7.49 0.069 3.29
3 5.04 0.040 2.84
10.11 5 6.13 0.039 3.83
7 6.88 0.028 4.18
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Fig. 5 Comparison of stress-strain curves of paper honeycomb samples of different sizes
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Fig. 6 Deformation process of paper honeycomb at medium strain rate
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Study on Mechanical Properties of Paper Honeycomb Structure
at Medium Strain Rates

MA Hao', CHEN Meiduo', YUAN Liangzhu', WANG Pengfei', XU Songlin'?

(1. CAS Key Laboratory for Mechanical Behavior and Design of Materials,
University of Science and Technology of China, Hefei 230027, Anhui, China;
2. The United Laboratory of High-Pressure Physics and Earthquake Science, Institute of Earthquake Science,
China Earthquake Administration, Beijing 100036, China)

Abstract: Combining the laser interferometry system, using the newly developed experimental device at
medium strain rates to conduct the dynamic loading experiment of paper honeycomb structure. The purpose
is to study the mechanical properties of paper honeycomb structure at medium strain rates. The deformation
process and dynamic failure mechanism of paper honeycomb structure were obtained by high-speed
photography and digital image correlation method. Numerical methods were used to further explore the
dynamic failure mechanism. The results show that the paper honeycomb structure exhibits obvious strain rate
effect. The yield strength of 2.10 mm thick paper honeycomb is obviously lower than the other three sizes,
showing abnormal size effect. The descending section of stress-strain curve of 2.10 mm thick paper
honeycomb is also different. The main reason for it is that the failure mode of paper honeycomb structure
changes with the increase of sample size. The failure mechanism of paper honeycomb structure during the
loading process at medium strain rates is the change of two failure modes, namely from out-of-plane
buckling to in-plane shear. The effect of cell width on mechanical properties of the structure was analyzed by
numerical model. This study is a good reference significance for the optimal design of thin-walled structures.
Keywords: medium strain rate; paper honeycomb; failure mechanism; out-of-plane buckling; dynamic

response
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