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Analysis on Dynamic Cushioning Property of Honeycomb Paperboard

ZENG Ke—jian, LIU Shan
(Hunan University of Technology, Zhuzhou 412007, China)

ABSTRACT: Objective To Study the relationship between the dynamic cushioning coefficient of honeycomb cardboard
and the maximum static stress. Methods The dynamic drop impact test was used to study the dynamic cushioning
properties of 10,20,30,40 and 50 mm honeycomb paperboard. Results Curve of the dynamic cushioning coefficient
obtained in the dynamic drop test—the maximum static stress was achieved. Conclusion Test results showed that the larger
the thickness of the honeycomb paperboard, the greater impact it could withstand. There was a lowest point in the curve at
each drop height, and there was a certain usage scope for honeycomb cardboard of each specification. These results provide
reference data for the optimization of buffer design.
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Tab.1 The honeycomb paperboard specifications for static compression test

BUREA PR AT B m? T4 i/ W BSYTHREE T/mm WS MU BE R FE t/mm W55 HUBE K L/mm
15 140 180 10 0.21 8.6
25 140 180 20 0.21 8.6
35 140 180 30 0.21 8.6
45 140 180 40 0.21 8.6
55 140 180 50 0.21 8.6
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Fig.1 Buffer coefficient curve at a thickness of 10 mm
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Fig.2 Buffer coefficient curve at a thickness of 20 mm
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Fig.3 Buffer coefficient curve at a thickness of 30 mm
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Fig.4 Buffer coefficient curve at a thickness of 40 mm

PRV = EE 100 mm
60r
S BRVK R EE 150 mm
N’(’ 40'
= 1 JE200 mm
B J#250 mm
20r 300 mm
350 mm
400 mm
0 20 40 60
RN T /kPa

K5 JEREE N S0 mm 128 b R B £

Fig.5 Buffer coefficient curve at a thickness of 50 mm
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Tab.2 Maximum drop height and maximum bearable static

stress for honeycomb paperboard with various specifi-

cations
B /mm  RREIE S /mm P REL ROKERN ) /kPa
10 250 3.300 9
20 400 4.861 9
30 550 5.713 9
40 750 6.490 9
50 800 7.982 9
3 HiE

o Xof e AR B A kI bl SR HEA T e T, A
B 7 i A 5 A 1Y) B A5 % b R BT KR I ) itk



18 fl % TR

2014409 A

B — A M, HLAFOLRS B4R AE AN [R] Bk 7%
o B B 2w R AR A o N ROR bt B
K% i BE P 7 11 25 R, ARAT 1 5 PR e o M 1)
IR o FE RS AT O T, PR sh 58 o
ES (G UNTNPR L TN U I & ST SN
7 it 7R S B8 R RN, g R A AR o EE T 5 T 5 O
I IR R 3 e 4 0 il 26 e T (0 7 8 A7 % o
PABLT, BRRE PR UEZE thOCR | SRE i KB J3E 4 e A1
BA

S 3L -

(1] T, ZEve K, B R e 53 AR ) A A ) e ST R e

RERYBIFSELD]. {02 T4 ,2008,29(8) :29—31.
WANG Mei, LI Ke-tian, ZHAO Rong-li. Mechanical Model
Establishment and Cushioning Performance Study of Honey—
comb Cardboard[]]. Packaging Engineering, 2008, 29 (8) :
29—31.

[2] Eerp R E/N e, 5. s TR ZE b HLER ). TR
WK 24, 2011,25(6) :38—41.

BI Zhong—chen, CAO Xiao-long, XIE Yong. Research on the
Cushioning Mechanism of Honeycomb Paperboard|]]. Journal
of Hunan University of Technology,2011,25(6) :38—41.

(3] BREZUE, VFICA, A 858 A0 22 nh Ik RE A S IS ()],
f56 T, 1999,20(2) : 12—15.

GUO Yan—feng, XU Wen—cai, WANG Mei. Experimental
Study on the Performance of Honeycomb Paperboard|J]. Pack—
aging Engineering, 1999,20(2) : 12—15.

[4] GIBSON L J, ASHBY M F. Cellular Solids: Structure and
Properties|M]. Cambridge : Cambridge University Press, 1997.

[S] AMINANDA Y, CASTANIE B, BARRAU J J, et al. Experi—
mental Analysis and Modeling of the Crushing of Honeycomb
Cores[J]. Applied Composite Materials, 2005, 12(3/4) : 213—

227.

[6] FhEEE, FEOLAR. I He g 4 S i b i PR RE RO A BROT
WFE[T]. AU TR, 2012,33(17) : 60—62.

SUN Yu-jin, LUO Guang-lin. Finite Element Analysis of
Hexagonal Honeycomb's Out—of—plane Impact Performance
[J]. Packaging Engineering,2012,33(17) : 60—62.

[7] LIU Ying,ZHANG Xin—chun. The Influence of Cell Micro—to—
pology on the In—plane Dynamic Crushing of Honeycombs|[J].
International Journal of Impact Engineering, 2009, 36 (1) :
98—109.

[8] PIMAESER , INE B R, 5. /NI B3 0 e T S S
G IIEAT RO ES AT L% TR, 2014,35(1) : 18—22.
SUN De—qiang, SUN Yu—jin, ZHENG Bo-bo, et al. Simula—
tion Analysis of the Out—of-plane Quasi—static Compression
of Hexagonal Honeycomb Cores[J]. Packaging Engineering,
2014,35(1):18—22.

[9] E Yu-ping, WANG Zhi-wei. Plateau Stress of Paper Honey—
comb as Response to Various Relative Humidities[J]. Packag—
ing Technology and Science,2010,23(4) :203—216.

[10] WANG Dong—mei. Impact Behavior and Energy Absorption of
Paper Honeycomb Sandwich Panels[J]. International Journal
of Impact Engineering,2009,36(1):110—114.

(1] FE 55, B0 SR. 845 45 R 0] e i3 ARAR 1 TR BE R R O AT 52
[J]. B2 T RE,2012,33(5) : 56—58.

TANG Yong, HUANG Li-qiang. Influence of Honeycomb
Structure on Flatwise Compressive Performance[J]. Packaging
Engineering,2012,33(5) :56—58.

[12] S, K T2 Ak, 45 s g sh S g bRtk ih 2k
MBI, A% T, 2002,23(6) :6—9.

GUO Yan—feng, ZHANG Jing—hui, FU Yun-gang, et al. Test
and Analysis of Dynamic Cushioning Property of Honeycomb
Paperboard[]]. Packaging Engineering,2002,23(6) : 6—9.

[13] 5KTF°, A, a4t sh A 2 bR vE A SR F L)), (%

27412,2012,4(1) :9—12.

ZHANG Yu, WANG Zhi-wei. Experimental Research on Dy—

namic Cushioning Properties of Honeycomh Paperhoard[]].

Packaging Journal ,2012,4 (1):9—12.

TS, Wk s AU TR A B9 SRR TSR R IT

Hrld]. HUBR T A2, 2012, 48(12) :49—S55.

WANG Zhi-wei, YAO Zhu. Experimental Investigation and

[14

—

Finite Element Analysis for Impact Compression of Honey—
comb Paperboards|J]. Journal of Mechanical Engineering,
2012,48(12) :49—55.

[15] 3Z b, RS . Phiris e R BT M. 55 2 i Jbat - B
TR0l i R, 2012.

PENG Guo-xun, SONG Bao-feng. Design of Packages for
Distribution and Transport{M]. 2nd Edition. Beijing: Printing
Press,2012.

[16] GB/T 8167—2008 , (1% FHZE MbH Rl S 25 FE 45 529677 (S .
GB/T 8167—2008, Testing Method of Dynamic Compression
for Packaging Cushioning Materials[S].

[17] GB/T 107392002, 4%  ACH 4TI iR b BN 52 56 (19 b
HERTARAFS]

GB/T 10739—2002, Paper, Board and Pulps—Standard At—

mosphere for Conditioning and Testing[S].



