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Study of Folding Resilience of Honeycomb Paperboard

Li Juan, XieYong, Liu Chuanyong
('School of Packaging and M aterial Engineering, Hunan University of Technology- Zhuzhou Hunan 412007, China)

Abstract: A method is designed to test the resilience force by using it as the evaluation indicator of folding perfor-
mance of honeycomb carton. The test results show with the increasing of the creasing depth, theresilienceincreasesfirstly
and then decreases. When the creasing depth is equa to or thicker than core paper thickness, thereslienceforceisminimal;
the ability of honeycomb paperboard is the best for staying in the state of creasing and folding position. For honeycomb
paperboards with apertures of 6, 15, 20 mm, when the creasing ruleradius are 1, 1.5, 2 mm respectively, theresilienceis
minimal. Therefore the creasing rule radius should be adjusted with the aperture sizes. The creasing rule radius should
increase appropriately with the increasing of the honeycomb paperboard aperture size.
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Fig.1 Thehoneycomb cardboard MD direction and CD
direction schematic diagram
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Fig. 2 Creasing rule schematic diagram
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Fig.3 Test process diagram
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Fig.4 H-15-5thecreasing force-displacement curve at
different indentation depths
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Fig. 5 Thecrushing of honeycomb paperboard core
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Tablel Reslience of honeycomb paperboard with
core thickness of 5 mm N

IR IREE fmm
CD Ji'luj

45 50 6.0 7.0 7.5

3.57 3.12 2.71 3.15 3.47
2.98 2.72 1.88 2.53 2.43
2.78 2.58 1.82 2.40 2.51
2.41 2.27 1.80 2.23 2.36

AR MD J5 Il
45 50 60 7.0 7.5

H-6-5 3.51 3.02 2.65 3.12 3.43
H-10-5 2.96 2.64 1.85 2.67 2.79
H-15-5 2.50 2.18 1.80 2.10 2.40
H-20-5 2.30 2.04 1.78 2.12 2.33
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Tablel Reslience of honeycomb paperboard with

corethickness of 7 mm N

IR EE fmm
4
AR MD 7 [l CD /7l
60 65 7.0 80 90 6.0 65 7.0 80 9.0

H-6-7 5.42 5.02 4.82 4.62 5.72 5.51 4.65 4.19 4.57 5.12
H-10-7 5.38 4.58 4.77 4.56 5.67 5.54 4.62 4.22 4.62 5.00
H-15-7 4.14 3.86 3.56 3.78 4.00 5.46 4.32 4.11 4.32 4.04
H-20-7 4.16 3.54 3.24 3.54 4.16 5.18 4.00 3.55 4.12 5.05
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Table3 Resilience of honeycomb paperboard with

core thickness of 9 mm N

IR IREE fmm
AR MD J7 1] CD Ji'luj

75 80 9.0 95 100 7.5 80 9.0 9.5 100

H-6-9 7.60 6.30 4.15 4.15 5.26 10.06 7.62 4.80 5.12 6.90
H-10-9 7.55 6.26 4.08 4.00 5.25 9.96 7.52 4.75 5.05 6.87
H-15-9 4.54 4.34 3.84 4.25 5.05 5.66 4.48 3.98 4.45 5.95
H-20-9 4.54 3.62 3.56 3.78 4.25 5.34 4.24 3.68 4.24 4.85
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Table4 Thereslienceof different aperturesof honeycomb
cardboard with different creasing ruleedgeradius

e fLZ w191 e AR [0 38 /N
mm 42 Imm MD J7 [ CD J5lil
6 1.0 2.96 2.57
6 1.5 4.81 3.42
6 2.0 3.84 3.26
15 1.0 3.25 2.54
15 1.5 2.03 2.31
15 2.0 2.32 3.42
20 1.0 2.23 1.86
20 1.5 2.72 2.25
20 2.0 2.14 2.27

M2 4 PIE Y, B UM 155 5/ N 3 B 10
G35 WEE LR 6 mm, BT ITHEER 1.0 mms
W FLAE N 15 mm, 8917012420 1.5 mm; s AL
124 20 mm, X171 12420 2.0 mme AR X —451E,
FESZ IR R, IR e e FL AR 14 A5 Ak I 4 R
IR T AR, B M s LA AR R, IR AR
I 1At AR Y K o BRAR T 0 AR Y AR
b2 5 | e g 4N 32 R TR B A AR Ak, TS LAY 2 R
T R TR T B R Ao A P e A A PR R T

3 Hig

W AR IR i A (0] 53y ELA R R
1) BEEEIEIREE s8N, [ml58 ) S Bk T
(R ER-P

2) YRR S YUNE A S 4G JE R
KBS, WIS RN, R, s 4O DR TR A
(1) RE 71 fe i

3) X THLEN 6, 15, 20 mm HUEE S AT, #4717
H2E420510 1.0, 1.5, 2.0 mm i, HEEE T /N B
B, 7t 2 B e FL AR B AR Ak T VR IR AR T 90 112
12, MG BRI, FIRAN T ) 2R
AF N M 38 K

S Xk

[1] BB B SRR IR,
i, 2010, 2(4): 14-18.

Yan Lirong. Xie Yong. Discussion on the Creasing and
Folding Method for the Honeycomb Cardboard[J]. Packaging
Journal. 2010, 2(4): 14-18.

[2] Beex L A A, PeerlingsR H J. An Experimental and
Computational Study of Laminated Paperboard Creasing
and Folding[J]. International Journal of Solids and
Structures, 2009(2): 4192-4207.

[3] & FIE. s AR T S M RE TS D], MR . 5T
Tk K%, 2011,

Yan Lirong. The Creasing and Folding Properties of the
Honeycomb Paperboard[D]. Zhuzhou: Hunan University
of Technology. 2011.

(4] HRIE, BB SRR AN T 2, Ak
%, 2011, 3(2): 45-48.

Yan Lirong. Xie Y ong. Forming Process of Rhombic-Core
Honeycomb Paperboard[J]. Packaging Journal» 2011, 3
(2): 45-48.

[5] EX%l, #Fbr, W, 5 RZEMATEH BT

RERENAM]. bt b2 Tolk R, 2006: 102-
117.
Wang Xingye. Yang Fubiao. Zeng Jingcheng. et al.
Sandwich Structure Composite Material Design Principle
and Application[M]. Beijing: Chemical Industry Press,
2006: 102-117.

(FriEshmid. hRiE#%)



