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Mechanical behavior of square honeycomb lattice sandwich
cylindrical shell under radial pressure
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(1. State Key Laboratory Strength and Vibration of Mechanical Structure,Xi’an Jiaotong University, 710049 Xi’an, China;
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Abstract : In order to investigate a structure with better mechanical properties, this paper proposes a square
honeycomb lattice sandwich cylindrical shell structure , which combines metal thin-walled tubes and honey-
comb structures. The mechanical behavior of the sandwich cylindrical shell structure with a square honey-
comb as the core under radial compressive loads is studied by experimental and numerical methods. By
comparing the results of two research methods,the accuracy of the finite element model is verified ,and the
deformation mode of the structure under radial compressive loads is analyzed ,and the reinforcement mech-

anism of the structure is discussed. The results show that the rectangular honeycomb lattice sandwich cylin-
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drical shell structure will undergo three deformation stages: elastic stage, plastic stage and collapsibility

stage under radial compression load. Compared with the simple superposition of single-layer cylindrical

shells and cores,the load-bearing and energy absorption of the square honeycomb lattice sandwich cylin-

drical shell are greatly improved. The structure is mainly coupled and reinforced by the formation of plastic

hinges and the debonding between the square honeycomb core and the inner and outer cylindrical shells.

Key words :sandwich cylindrical shell ; square honeycomb ;radial pressure ;deformation mode ; coupling en-

hancement
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Fig.1 Geometric dimensions and related design variables
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Tab.1 Geometric dimensions of a cylindrical shell

with a honeycomb lattice sandwich (2243 ;mm)

ik R; Ry L. by L. H
S1 15 20 0.2 0.5 9.5 42
S2 15 20 0.5 0.5 9.5 42
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Fig.2 Stress-strain curves of 304 stainless steel
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Tab.2 Johnson-cook damage constitutive parameters of 304 stainless steel **’
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Fig.4 The schematic diagram of a cohesive

element modeling method
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Fig.6 The curves of SI and S2 radial compression
deformation were obtained by finite element and experiment
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