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Carrying capacity and cushioning performance of multi—layer
corrugated pallets

LI Chen, LI Zijing

College of Engineering and Technology, Northeast Forestry University, Harbin 150040, China

Abstract This paper studies the carrying capacity and cushioning performance of multi—layer corrugated pallets with different
structures to improve their cushioning performance. The bending resistance, compressive strength and cushioning performance of
different structures of multi-layer corrugated pallets were analyzed by means of bending test, pressure test and compression test. The
results show that multi—layer corrugated fiberboards have the maximum bending resistance when the corrugation is in parallel
direction and the fiberboards are in longitudinal lamination, which is consistent with the linear relation between the maximum bending
resistance and layer numbers. Vertical compressive strength of multi-layer corrugated fiberboards was greater than parallel
compressive strength, which was greater than plane compressive strength, and vertical compressive strength and parallel compressive
strength increased with the increase of layers, but plane compressive strength decreased. Vertical carrying capacity of foot piers was
high, but their cushioning performance was unsatisfactory. Multi— layer corrugated fiberboards and EVA foam were combined to
improve the cushioning performance. When the EVA foam accounted for 3/5 and the multi-layer corrugated fiberboard accounted for
2/5 of the total thickness of a foot pier, the cushioning efficiency and compressive strength of feet piers reached optimal. This paper
may provide references for production of multi-layer corrugated pallets.
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Fig. 3 F-x curves of single—layer corrugated fiberboard

F T2 BRS04 MID 045 58 2 1L TD HT 75 5 B R AR
2, SEBRN FA LA MD 45440 3, IRIEAS AT Fhous 81— ) J2=
B LR FUAR AR 0 2 e MDD PS5 5, T AN Bl 2L TD
USRI o
212 NERBEBAREEHEHNNERE

XUZ TUA AEAR 1 J2 5 45K 9 1 2 9N 1) (2MD) Fil— i —
HL(IMDITD) 2 Ffr , MR 48 52 56 25 SR A5 51 ) F-x il 2 A 5] 4

s o
200
150
Z 100
& ——2MD
50 —+ IMDITD

0 2 4 6 8 10 12 14 16 18
x/mm

B4 WERABHRNRFx %
Fig. 4 F-x curves of two—layer corrugated fiberboard
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Fig. 5 F-x curves of three—layer corrugated fiberboard
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Fig. 6 F-x curves of four—layer corrugated fiberboard
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Fig. 7 F-x curves of five—layer corrugated fiberboard
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Fig. 14 F-x curves of three combination type foot piers
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