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Finite Element Simulation on Vibration Transmissibility for Honeycomb Paperboard
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ABSTRACT: The work aims to study the finite element simulation analysis method for vibration transmissibility of ho-
neycomb paperboard with different structural and material parameters, with respect to the vibration protection perfor-
mance of honeycomb paperboard. Based on the finite element software Abaqus/Standard, the honeycomb paper-
board-mass system model was established. Then, two kinds of honeycomb paperboards were set up with different liner
material parameters and honeycomb cell side length. The vibration transmissibility of honeycomb paperboards was ana-
lyzed by simulation and verified by experiments. The vibration transmissibility-frequency curve of honeycomb paper-
board was obtained through simulation and experiment. The error between the simulation result of resonance frequency
and the experimental value was less than 3.43%, and the error between the simulation result of vibration transmissibility
and the experimental value during resonance was less than 11.31%. The finite element simulation method can be used to
obtain the vibration transmissibility of honeycomb paperboard with different structural and material parameters. Moreo-
ver, the simulation analysis results show that the effect of liner grammage on vibration transmissibility of honeycomb pa-
perboard is small, while the resonance frequency of system of honeycomb paperboard with larger honeycomb cell length
is smaller, yet the change of vibration transmissibility is not obvious.
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Fig.1 Dynamics model of single-degree-of-freedom
linear system
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Fig.2 Finite element model generation of honeycomb core
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Fig.3 The partial structure of the honeycomb core
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Fig.4 Finite element model of honeycomb
paperboard-mass system
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Tab.1 Material and geometric parameters of specimens
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Gy R/ Ewm  BE B/ mm JEESE/
(g'mfz) (g-mfz) mm mm mm
1 230 140 0.290 0.215 10 30
2 160 140 0.205 0.215 15 30

Tab.2 Material parameters of base paper
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90 (g~m’2) mm (kg-m’3) E,/MPa  E/MPa E./MPa G, /MPa G,/MPa G, ./MPa pu,, . Iy
(IS 230 0.290  793.1 4005.625 759.195 20.028 674.874  72.830 21.691 0.128 0.01 0.01
(IS 160 0.205 780.5 3919.218 639.825 19.596 612.832  71.259 18281 0.118 0.01 0.01
ON-ie 140 0.215 651.2 3813.271 690.763 19.066 628.094  69.332  19.736 0.125 0.01 0.01
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Fig.6 Acceleration response curves at node 9041
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Fig.7 Contrast of vibration transmissibility curves
obtained through experiment and simulation
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Tab.3 Comparison of simulation and experimental results
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Fig.8 The vibration transmissibility curve under different
liner grammage and cell length
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