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Influence of Corrugated Parameters of Corrugated Board on Mechanical Properties
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ABSTRACT: The work aims to reduce the use of materials and production cost on the basis of ensuring mechanical
properties by studying the law of influence of corrugated parameters of corrugated board on mechanical properties. In the
range of national standard, the experimental values of the width, height and radius of the corrugated board were selected
uniformly. The single factor experiment was designed to deduce the compression ratio coefficient of the core paper. The
finite element method was used for quasi-static compression test to obtain the edge crush resistance of corrugated board
and the ratio of edge crush resistance to compression ratio coefficient. The compression ratio coefficient gradually de-
creased with the increase of the width of the corrugated unit and the radius of the corrugated peak, and increased with the
increase of the height of the corrugated unit. The width of the corrugated unit had the largest influence, followed by the
height of the corrugated unit and then the radius of the corrugated peak. The edge crush resistance gradually decreased
with the increase of the width of the corrugated unit, and increased with the increase of the height of the corrugated unit.
The edge crush resistance fluctuated greatly with the increase of the radius of the corrugated peak. The edge crush resis-
tance was the largest at 1.3 mm. Under the condition of single factor variation, the ratio of edge crush resistance to compres-
sion ratio coefficient was the largest when the width of the corrugated unit was 3.4 mm, the height of the corrugated unit was

3.75 mm, and the radius of the corrugated peak was 1.3 mm. The corrugated geometric parameters have obvious influence on
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the edge crush resistance and compression ratio coefficient of corrugated board; therefore, choosing the appropriate combi-

nation of geometric parameters can reduce the use of materials on the basis of ensuring the edge crush resistance.

KEY WORDS: corrugated board; corrugated type; geometric parameter; compression ratio coefficient; edge crush resis-

tance
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Fig.1 Geometric parameters of corrugated unit
WRAIEE 1 AT RS (1),
FUAB AR Y [ 4 b R 5L

C = {2 X [2 x [arctanM+
W

2xr Jw+ (1)

2
J$?+(H—2xmz

2
\/WT+(H —2xr)? —4xr2"-W1

A WHRERSE, HAE9PE 1 x (/Y 2 455 r
BEEAR s H OB R, FHED y (B 2 A5 T (.

2 RIGEIT

e C RURLARACHRAE AR X S . GB/T
6544—2008 { FLI5 40 ) e C B FLAS AU % & H
1E 3.5~4.0 mm Z 1], #5 %8 W 7E 6.8~7.9 mm Z[H], 300
mm N EEECR 4123, % DL EEdE, 6 g0 0
BEBSH AR LR 1,

x1 BEILASHMNEE

Tab.1 Value of corrugated geometric parameters

A

arcsin

5 P /mm 15 5 /mm 116 2 42 /mm
6.8 3.5 0.4
6.9 3.55 0.5

7 3.6 0.6
7.1 3.65 0.7
7.2 3.7 0.8
7.3 3.75 0.9
7.4 3.8 1
7.5 3.85 1.1
7.6 3.9 1.2
7.7 3.95 1.3
7.8 4 1.4
7.9




BarE 17

RIDASE: FOB AR IE 2 800 J1 2 PR RE IR R - 149 -

SC A o A R S 1 O SR ST 5E WL B H
DA R A WP AR X 3 />4 4% 6 30 e i 1 52 Wi LA o
SRJEARIES (1) F i BB TR0 L AR B LA B 3 A
AR LA . TR EF S TE T AR R — S 1 Ol
T, B9 W, BB H LU IR 3 A H X
11 5 5 MR RILARE

3 HRTELSSH

T A v AR R RN T R ) o SR, SC
HTE Ansys FP2R A R a7 SR EE AR, BT
FH P shell 16312, 485 F 2 H4CAHYE EEHL 0.26
mm, )24 EE R 0.27 mm, A FRICHE A ILIKE 2,
SR K R AR B S B0 R 21 B 4t
LAY AR RIGID AFBHSRL  ARAIE7E 4 1o 7
HFARARIE

®2 RIBRAWMBSH

Tab.2 Material parameters of corrugated board

MEZ %ﬁﬁ%@m%wﬁNWE YIRES1/
% (g-em™) GPa Ji/MPa  GPa

[ES 1040 7.6 0.34 80 2.836
4L 1040 5.4 0.34 200 2.015
4K 1040 6.66 0.34 120 2.485
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Fig.2 The finite element model of corrugated board
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Tab.3 Compression ratio coefficient of single factor
variation of corrugated parameters

1% 5& /mm 5 155 /mm B A2 /mm
1.35 1.35 1.35
1.358 1.359 1.353
1.366 1.367 1.357
1.375 1.376 1.362
1.384 1.385 1.366
1.393 1.394 1.371
1.403 1.404 1.376
1.413 1.413 1.381
1.423 1.422 1.387
1.434 1.431 1.393
1.445 1.441 1.399
1.457 1.406
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Fig.3 Curve of edge crush resistance changing with the
width of the corrugated unit
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Fig.4 Curve of the ratio of edge crush resistance to compres-
sion ratio coefficient changing with the width of the
corrugated unit
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Fig.5 Curve of edge crush resistance changing with the
height of the corrugated unit
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Fig.6 Curve of the ratio of edge crush resistance to
compression ratio coefficient changing with the
height of the corrugated unit
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Fig.7 Curve of edge crush resistance changing with the
radius of the corrugated peak of the corrugated unit
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Fig.8 Curve of the ratio of edge crush resistance to compres-
sion ratio coefficient changing with the radius of the corru-
gated peak of the corrugated unit
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