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ABSTRACT: The work aims to study influences of interleaving between odd and even layers on the cushioning perfor-
mance of corrugated paper fiberboard. The single corrugated paper fiberboard was staggered in the interleaving man-
ner between odd and even layers to multi-layer samples with the interleaving angles of 0°, 30°, 45°, 60° and 90°, respec-
tively. The in-plane and lateral cushioning properties of the multi-layer corrugated paper fiberboard were studied under
in-plane static compression, lateral static compression and in-plane impact loadings. In comparison with the multi-layer
single corrugated paper fiberboard with the interleaving angles of 0°, under in-plane static compression, the interleav-

ing between odd and even layers made the initial peak stress, plateau stress, densification stain energy per unit volume and
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densification specific absorption energy of multi-layer single corrugated paper fiberboard increase by 4.15%~9.38%,
6.49%~10.39%, 5.00%~7.94% and 7.43%~10.81%, respectively. Under the lateral compression along the corrugated di-
rection, the compressive strength and plateau stress were reduced by 1.18%~14.34% and 0.89%~20.66%, respectively,
while the densification specific energy absorption and plateau strain energy per unit volume were related with the inter-
leaving angles by the law of approximate quadratic function relationship. Under in-plane impact loadings, the total energy
absorption was approximately linearly with the impact energy for a given interleaving angle. Interleaving between odd
and even layers at a certain angle can improve the in-plane cushioning performance of corrugated paper fiberboard and
reduce its lateral compression performance along the corrugated direction.

KEY WORDS: corrugated paper fiberboard; interleaving between odd and even layers; in-plane static compression; lat-

eral static compression; in-plane dynamic shock; cushioning properties
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Fig.1 Spatial structure of corrugated paperboard
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Fig.3 Stress-strain curves of specimens under
in-plane static compression
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Fig.5 Stress of specimens with different interleaving angles
under in-plane static compression

0.50
5 10.49
2

sV o
g 10.48 ;;
2 @
B 1047 X
3 3
= o
5 10.46 4«
o &

ya {045

o
1 1 1 1 1 044
0 20 40 60 80 100
SEEEFIBEN)
6
Fig.6 Energy absorption capacity under in-plane static
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Fig.9 Stress of specimens with different interlacement
under lateral static compression

10
45°~90°
9

2.54%~18.34%

Matlab SEAD 0
10
Seap=2.471-7.024x10740-9.571x10 (10)
11

0.3~0.5 MPa Z

90°

IR REJg™)
5 = BB

o
(=)}
T

0 I I 1 I 1
0 20 40 60 80 100

SEEFRENC)
10

Fig.10 Densification specific energy absorption of
specimens under lateral static compression
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