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Abstract

Not only is it important that the physical properties of the paperboards be appropriate for the intended end use, but the
proper arrangement of the components in the built-up board is essential for attaining the optimum moment of inertia and the
maximum load-carrying ability in a box. It is known to be impossible to estimate the stress distribution and deflection pattern
by experiments or theoretical analysis when the corrugated fiberboard get the bending force. This study was tried theoretical
and finite element analysis to analyze structural strength characteristics of corrugated fiberboards. If the linerboard and
corrugating medium of every corrugated fiberboards is made from the same material, the location of neutral axis comes close
to inside liner in order of DMA, DM, DMB, SW and DW, and moment of inertia of area decreases in order of DMA, DMB,
DW, DM and SW: With the finite element analysis, deflection of applied loads represneted SW, DM, DMA, and TW in the

order of their value.
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Fig. 1 Conugated fiberboard and its principal planes
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Fig. 4 Physical dimensions of conugated fiberboards used
to FEM modeling
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Table 1. Physical dimensions of the conmugated fiberboards
used to the theoretical analysis

Kinds Physical dimensions Remarks

A=9.106mm, t,=t,=0.253mm, ¢,=0.261mm
h=5.161mm, a=1.560

SW

2=9.106mm, A,=6.042mm, t,=t,=t=0.253mm,
Co=Cop=0.261mm, h;=5.16 Imm, h=2.911mm,|
a=1.50, a=1424

DW

A=9.106mm, t,=t,=0.253mm,

€, =C,70.261mm, h=4.461mm, h,=5.161mm
a;=1.560, a=1.449

A=A=9.106mm, t,=t,=t=0.253mm,
C=€7C,=0.261mm, h;=h,=5.161mm,
h=4.461mm, a,=a,=1.560, a=1.449
A=9.106mm, A=1.424mm, t=t,=t=0.253mm,
€,=€,=C,=0261mm, h,=5.161mm,
h,=2.911mm, h=4.461mm, a,=1.560,
a=1424, a=1.449

DM

DMA

DMB
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Fig. 7 Schematic of stresses in a compressed conugated
fiberboard panel
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Test method..2 _PBT(1),3-PBT(2),4 _PBT(3):3

Flute type..SWA(1), SWB(2), DW(3), TW(4), DM(5), DMA(6)
DMB(7): 1,3,5,6,7

Specimen direction..MD(1), CD(2) : 2

Specimen dimensions(L._ mm, W_mm) : 500, 50
REMARKS:NP(neutral axis position), IM(moment of
inertia), TT (total thickenss)

++ RESULTS OF COMPUTER ANALYSIS FOR THE
CORRUGATED FIBERBOARDS #+*

SW 28335 50.00 305.9303
DW 407 sast 8083990
DM 28646 - 8% 3391
DMA 5141 - s’ 15660708
DMB 45467 001 10255389
press any key to continue

Fig. 8 Theorefical analysis results by a computer program
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Table 2. Physical properties of the linerboard and the
corrugating medium used to finite element

analysis.

Densty, | Thicoes TensﬂePsatrmgth Eh“,&‘;"d"l“ Poisson' rato-

glm' | mm

Kinds

MD|CD |MD}{CD |MD|CD

40.83113.6512.58 | 056
X 10°| X 10°{x 10°| X 10°

Corrugating

- 0.30

0.725}0.253 012

5401 [23.042.79 {051
X 10°| X 10°|X 10°| X 10°

Linerhoard

0.800(0.261
(SK210] 2

0.30 | 0.12
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Fig. 9 Result of finite element anaIyS|s for SW [applied
load: 10.773N]
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Fig. 10 Resutt of finite element analysis for DM [applied
load: 10.773N]
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Fg. 11 Resutt of finite element analysis for DMA [applied

load: 10.773N]

N

S¥S 5.5
kl u 99«)
PI."I' w.

NODAL soc.u'n)l
TeP=

suB -l

DMX =.019743

()
O

IﬂDﬂiﬂﬂﬂl tH

£):50: 4%

W

Fig. 12 Resultt of finite element analysis for TW [applied
load: 10.773N]
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Table 3. Comparison of the deflection by experimental
method and finite element analysis

{unit: mm]

Applied load, 5.387N | Applied load, 10.773N | Applied load, 16.160N

Kinds
FE Anlyss | Experimental | F.E Analysis |Expermental | FE Analysts |Experimenta

SWi 290 | 176 | 577 | 351 857 | 577

DM | 237 | 160 | 473 | 305 704 | 493

DMA| 050 | 038 | 100 | 077 | 15 | 123

W1 021 - 042 - 063 -
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2 B
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