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Finite Element Design of Cushioning System for Mass-EPS Foam-Corrugated Board
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ABSTRACT: The work aims to propose to establish the finite element model for the mass-EPS foam-corrugated board, in
order to simplify the design of the complicated cushion packaging system. The constitutive model could be compressed
with the macroscopically equivalent EPS foam, and the finite element calculation of the complicated cushioning system
was done with the thin-walled shell structure of the corrugated board. The deformation of the laminated cushion structure
that met the physical situation and the acceleration pulse of the mass were obtained. Such method enriches the method
used to design the cushion packaging structure based on the packaging dynamics.
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Fig.1 The model of the corrugated cardboard foam
cushioning system
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Fig.4 The compression effect of the buffer system at different times
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Fig.5 Acceleration-time curve of cushioning system

HIIE 5 Al 1, A4 SR b RGELE 0.75 ms B,
) Bl SN o 2 /N, 2R N R T AR - 22
K B EFREWNRGAE 6.7 ms B, FYIG A0 i
PR R RN, Z IR BRI R C SRS
RGUE 7.8 ms I, Zih RGBT BA—ER A, &
P EETF UG/ IME EERRAIR s D R R i s 4R ARAE 13
ms I, FEYY AT B0 f i AR, 2 N g
TR T s E s 85 AUAE 15 ms W, Bl
R E A R A i RS o, BHAE 16 ms I B
H 0.

3 45iE

BV T RCRS ARH - R 2 o R GE A BROCAE Y
A LR 25 W AT R4 RERL LA e FOB: — 4k 7e fpot, 15 2
TEAZMRGR S 1 AR LA, %IRRT
P ARMRAR B9 22 oh A TR IR R Ge B4R 16 17t 3K
/o

(11 SEE, & C BB AU 2 25 42 A K

il
5

(3]

(4]

(3]

(6]

[7]

(8]

[7]. BhEER KL, 2012, 43(1): 39—41.

LU Fu-de, GAO De. Cushion Model and Its Applica-
tion of C-flute Corrugated Paperboard[J]. Journal of
Functional materials, 2012, 43(1): 39—41.

T, AR e AR B A GE bR R SE IR B Y
[7]. fL3E4R, 2012, 4(1): 9—12.

ZHANG Yu, WANG Zhi-wei. Experimental Research
on Dynamic Cushioning Properties of Honeycomb Pa-
perboard[J]. Packaging Journal, 2012, 4(1): 9—12.

B e o, XUB. IS AR AR B A 2% vh M RE S A (D).
fU%E TR, 2014, 35(17): 15—18.

ZENG Ke-jian, LIU Shan. Analysis on Dynamic Cu-
shioning Property of Honeycomb Paperboard[J].
Packaging Engineering, 2014, 35(17): 15—18.
T, A 4R A S R AR WAL D]
HLAE TR 243, 2009, 45(5): 285—289.

WANG Dong-mei, WANG Zhi-wei. Evaluation of
Compressive Densification Strain of Paper Honey-
combs[J]. Journal of Mechanical Engineering, 2009,
45(5): 285—289.

TUCKER M T, HORSTEMEYER M F, WHITTI-
NGTON W R, et al. The Effect of Varying Strain Rates
and Stress States on the Plasticity, Damage, and Frac-
ture of Aluminum Alloys[J]. Mechanics of Materials,
2010, 42(10): 895—907.

SRIESC, wokvk, R, . OWHEZ A HE
£ AB RAUHRGL T AN R B O ST (], kS
£ ALK, 2015, 33(5): 5—S8.

ZHANG Lian-wen, FENG Bing-bing, CHENG Jin-ru,
et al. Research on Edgewise Crush Resistance and
Bursting Strength Tests of Double-sided National A
Level High Strength AB Corrugated Paperboard[J].
Packaging and Food Machinery, 2015, 33(5): 5—S8.
FUEAE, FEE, mE IR GE ph A AR R R AU
Bt sy Hr[J]. #iIL RS54, 2012, 46(8): 1431—
1436.

LU Fu-de, TAO Wei-ming, GAO De. Compression
Responses of Series Cushioning Structures by a Virtual
Mass Method[J]. Journal of Zhejiang University, 2012,
46(8): 1431—1436.

KA, MK, TEE, R -RIRE RS D)
TR RITHHI]. R3S epid, 2014, 32(2): 52—
54.

ZHANG Shao-yun, CHU Huo, LU Fu-de, et al. Finite
Element Analysis for Dynamic Response of Cushion-
ing System Made out of Honeycomb Paperboard and
Foam[J]. Journal of Vibration and Shock, 2014, 32(2):
52—54.

PR, T AH Y AT AR HB R S R R B A
AT A BRI AT [I]. HRsh 5 ebdi, 2015, 34(6):
137—139.

LU Fu-de, GAO De. Finite Element Analysis for An-
ti-impact Behavior of Biogradable Plant Fibre Bowls
with Foam Cushioning Packaging[J]. Journal of Vibra-
tion and Shock, 2015, 34(6): 137—139.



(R

2017 £ 9 H

[12]

LU Fu-de, LIU X J, GAO De. Compression Response
of Composite Cushioning Materials in Series by Vir-
tual Parameter Methods[J]. Packaging Technology and
Science, 2015, 28(10): 901—914.

LU Fu-de, GAO De. Quasi-static and Impact Res-
ponses of Multi-layered Corrugated Paperboard Cu-
shion by Virtual Mass Method[J]. Packaging Technol-
ogy and Science, 2014, 27(11): 867—3881.

LU Fu-de, TAO Wei-min, GAO De. Virtual Mass Me-
thod for Solution of Dynamic Response of Composite
Cushion Packaging System[J]. Packaging Technology
and Science, 2013, 26(1): 32—42.

BITIR, . 77 - 18 Bk R e s BT
T[], U TR, 2006, 27(1): 115—118.

LYU Guang-qing, WANG Zhi-wei. Investigation on

[14]

[15]

Dynamic Characteristics of a Product-packaging- car-
rier System[J]. Packaging Engineering, 2006, 27(1):
115—118.

WANG Zhi-wei, WANG Jun, ZHANG Yuan-biao, et al.
Application of the Inverse Substructure Method in the
Investigation of Dynamic Characteristics of Product
Transport System[J]. Packaging Technology and Sci-
ence, 2012, 25(6): 351—362.

2, bumn, &, S ARtk KRG sl
RS PR R[], 3 T, 2015, 36(19): 1—6.

LI Guang, RUAN Li, GAO De, et al. Research
Progress of Dynamic Modeling of Nonlinear Transport
Packaging System[J]. Packaging Engineering, 2015, 36
(19): 1—o.

(k@B ) F7 @k HAERS e

GERUREDLEBARG, RAUKILTHELREZE . AN LBHAHKT,
AL FRINT R SRE TN EL TR, ZEP R = bt £ %0165 &0 RAMA
PPRBE R, RERRIE ., GEGPRIYE, EWEMTTE . FERGRZE.
PR E e B AF, B E R R, TR, M1 EAMEE
BN EMEE S RATANRBBRRE, KARXRGEETRH, E 0K, TRREMHER
ZHFRHARER, REITRFTARAL REAL G RFIBREGH H R

KT, KAMEL “GEerh” X—3%, AN EFRME, HEIFHFHFTR
EEPRIARR G R AR B RSB/, AP —FRIARFNGFERRAEF 0, B
B R X A £, T AR AR, Hilid WsE8A8, a3 bk L 2 5H e 2 A

PRI W5 023—68792294

P Ak : www.packjour.com

(BXIRE) RERF



