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Effects and Simulation of Core Paper Thickness on Edge Crush Strength of
Corrugated Board
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ABSTRACT: The work aims to investigate the effects of changes in corrugated structure on its edge crush strength by
changing the thickness of corrugated board to address the problem that the strength design of the corrugated board is not
systematically studied. A WH81287 five-layer corrugated case was taken as the research material. Edge Crush Test (ECT)
was conducted on the corrugated board. The test data were used to verify the reliability of the model in the finite element
software, and the data were analyzed in Matlab to adjust the thickness of the corrugated core paper for the strength design
of corrugated board. In the ECT, it can be seen from the test data that the average deformation of the corrugated board was
0.824 0 mm and its maximum average edge crush strength was 1 041.2 N. In the simulation analysis, the thickness of
tile-B tended to be 0.210 0 mm. The maximum deformation of the corrugated board tended to be 1.195 0 mm, the maxi-

mum equivalent strain tended to be 0.115 0, and the maximum equivalent stress tended to be 23.500 0 MPa. When the
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thickness of tile-B increased or decreased too much, the maximum equivalent strain and the maximum equivalent stress

increased or decreased sharply. According to the function curves between different corrugated board thicknesses and var-

ious parameters, the optimal parameters of the corrugated board are found. The maximum deformation is the minimum,

and the maximum equivalent stress and strain are small and tend to be stable. This provides guidance for the strength de-

sign of corrugated paper in practical applications, and improves the design efficiency of corrugated paper structure of

corrugated paper.

KEY WORDS: corrugated board; edge crush strength; finite element analysis; core paper thickness; strength design
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Fig.1 Edge crush strength test of corrugated board
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Eb, SR ECECE A HE AR, AR TS S0 FOAR AR
AT (17 B4 T

®1 KWLELLEHE
Tab.1 Data of paperboard edge crush test

2151 F RS E/N AR /mm
1 1 054.4 0.76
2 1035.4 0.79
3 1060.8 0.84
4 1065.4 0.78
5 1121.2 1.07
6 1032.0 0.78
7 1071.7 0.79
8 1016.5 0.78
9 1043.1 0.79
10 1042.8 1.03
11 1034.5 0.8
12 1043.4 0.87
13 1025.8 0.75
14 1038.1 0.78
15 1051.2 0.85
16 1048.2 0.78
17 1067.7 0.86
18 1030.3 0.86
19 1037.7 0.77
20 1064.3 0.75

FHE 10412 0.824
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Fig.2 Three dimensional model of
corrugated board
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Tab.2 Material parameters of corrugated base paper

WE, PR

| v \
s (g.cm”) MPa EEVN e
H4E 1 086 7326 0.34
i 1086 5614 0.33
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1 FE 4 g o X BUAS A0 & T B 5 Il 1 1 I Al
B — AT R . K/ANRE 1 041 Ny A

(Force ), X PUAHACM I BT FUAS J7 1) 95 J5 s b [3
A iy 182 & it fin 151 7 29 58 ( Fixed Support ), LI 3,

K3 FUR AR B A S 2R

Fig.3 Load and restraint of corrugated board
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Fig.4 Mesh generation of 3D model
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X} BUAK ACA 10 538 B BT T S AR AR 78 T FUAR 5 4 AR
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HRA A AR MERY FLAE , B FUAS Y AR 25 Tk ok
A, P, AT DA LS AR AR Y JE B A TG0, A
A BV NI 9 BURS AR A0 R R B B AR 4L A . TR BUR
YCA Y FZ TRACH, G2 FUAR AR FURS AR i b He ok
K, UL B LA E LS4TSR E i,
B L1 E FUJRAR Y JE B A1 kA8 &, 4 o 28 ik
SN , B9F 5% BUAS A% 4005 B8 2 45 X6 BU A XA i e i 38
FISEM o 183 PR GRS R A BOAS R A 1Y B
PR AT 05 B b, A8 i KA & K%
BUNEAS | B KRN T o A5 B A £ 0045 4l 40 Bl
Mgk, o SEOR ARk s, R BB A5 BE 53T
FAtTE S,

WL Solidworks — 4k G A H B <
wE AR T E A LUHGE, 1S WHS1287 M H)Z2
BE T FUR 4, iR B B4R 0.225 0 mm,
AN 3 361.940 0 mm?, {AFLH 756.889 0 mm’; E
FLJRARJEEE N 0.177 0 mm, HALUA 3 650.620 0 mm?,
KRN 646.427 0 mm®, W B FLAT E FLAGIAFLZ F1h
1403.316 0 mm®, %t B, E FLJR4CHYEE #H1T0078,
3 (1),

3 361.940 0x+3 650.620 0y =1 403.316 0 (1)

K. x ABIERE; y HERLEE.

PIRIS WH81287 112 BE Bl FLAR4EAR Y 4L 2
ol FE, 7 Matlab 432 ] Function 575453
B. E LA ARG m 8 s, AR T g 47 R A,
Z e B ERE AR, B FLS E AYJEREALE 0.155 0~
0.300 0 mm. 0.246 3~0.108 2 mm NHUH . B. E IL15%
JEE B8 P AN [ JEE 3 4 A5 U L 3% 3

3.2 MMEZRSHESW

IR B, X B, E AREEHS
B FUAR ACHR A TR M, % B BB (5 B KR TE 41
AR, WE 6. FIH Matlab £ 4K ith £ % 1k

P =1.289-0.045c0s(34.4c) —0.113sin (34.4a) —

0.021cos(68.8cx)+0.027sin (68.8c)

K. o A, BB LR, XN AY R EE
p NI KA,

MELE T LUE H, 72 B B4R AT
0.185 0~0.240 0 mm .E FUPAUREEAL T 0.214 1~0.163 4 mm
B, AR E RIS RN, HBTRERES, &
KA EFAE 1.195 0 mm L FiEsh, 7 B KEEKT
0.240 0 mm. E FOJERE/NT 0.172 7 mm BF, FUAR4EHR 1
KA AT R s a3, e R S M A TR e 1
A

FIH Matlab 344 B TR BEAH 5 e KEERUN AS |
B RAERUN ) Z I O R B4 e Rl 2k, WLIEL 6b,
co FIH Matlab B4R it 4% b R R B R X

5 =0.013 6cos(45.91)+0.002 8sin(45.91a) -

0.000 4cos(91.82a)—0.006 8sin(91.82a) -
0.001 6cos(137.73r) —0.003 6sin(137.73a)— (3)
0.002 6cos(183.64a)+0.007 Osin (183.64c)+

0.129 7
K. a2, BB FLREE(E, X0 A pR A
S NI KRR AE
¢ =0.826 8cos(38.24c)—1.870 Osin(38.24a) +
0.294 3cos(76.48c)+0.604 2sin(76.48a)+
0.827 8cos(114.72a) ~0.410 Isin(114.722)— (4)
0.621 9c0s(152.96a)—0.014 2sin (152.96a) +

25.37
A o Bat, BB FEREME, xR oA
@ NIRRT

*3 B. EREEMEE
Tab.3 Value of thickness of tile-B and tile-E

LA 15 4% i /mm

B L 0.1550 0.1750 0.180 0 0.1850 0.190 0 0.1950
E R 0.246 3 0.223 3 0.218 7 0.214 1 0.209 5 0.204 9
B L 0.200 0 0.2050 0.2100 0.2150 0.2200 0.2250
E L 0.200 3 0.1957 0.192 0 0.186 4 0.181 8 0.177 0
B 0.2300 0.2350 0.2400 0.2450 0.2500 0.2550
E L 0.172 7 0.168 0 0.163 4 0.158 8 0.154 2 0.149 6
BT 0.260 0 0.2650 0.270 0 0.2750 0.2950 0.300 0
E R 0.1450 0.140 4 0.1358 0.1312 0.112 8 0.108 2
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