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Stress Analysis for Corrugated Fiberboard under Separating Forces on Kraft-Liner Surfaces
(Relationships Between Binder Breadth, Elastic Characters and Stresses Components)

Satoru MATSUSHIMA and Shigeo MATSUSHIMA

An clastic stress analysis for the single wall corrugated fiberboard (SWCF) under separating
force on kraft-liner (KL) surfaces was performed by the finite element method (FEM). The thick-
ness of KL and semichemical corrugating medium (SCM) was 0.32 mm, and the wave-length and
the wave height of SCM were 9.2 mm and 4.6 mm.

Then relationships between the binder breadth AB and stress components for the structure
materials of SWCF were done obviously, and the dependence of elastic characters of the binder
for stresses was discussed. Also, behaviors of maximums Gumax, Oymax aNd Trymax of absolute nor-
mal stresses to the machine and the cross directions and the shear stress for KL, SCM and the
binder in the range of AB > 1.05 were different from stresses in AB < 1.05 mm. 010, Oymax and
Tegmax 10r KL, SCM and the binder increase remarkably with the increase of the longitudinal elas-
tic modulus. Ommax. Oymax a0d Trymax for KL, SCM and the binder increase rarely with the in-
crease of the Poison’s ratio. The largesl stress component for SWCF is 0.x and the next com-
ponent is Gymay. Also, stress components decrease with the increase of AB respectively.

Keywords . Computational mechanics, Structural analysis, Elastic bending, Strength of corru-
gated fiberboard, Elastic stress analysis, Structure strength, Numerical analysis,
Stress concentration

EF25 7054+ — (KL) Z5BELDPE WEE R -V KL BE TR EOE 11 0.32
mm, FROEER L CIRE 9.2 mm B LU 4.6 mm) OFEHOIGSIEN % i E REERTE
WEoTBI kol

BAHEAHOWE AB LIGTIIKREBE O ML, B oMEIFEcE I mhE by #/EL -,
F 72, KL, i, BEMORIFNE LUK THOREENB L U ARSI O EO TR
i Grmaxs Oymax B LU Topmax PHEEEAB = 1.05 mm DL EE LT L CIRB L 5, HEM DM
HHEBOBINI & o T, KL, &, BEMD 0rmars Oymax B E T Toymax WK E BN 2, £
BEHORT V HOMIMZ LT, KL, i, BEEMD 0maxs Tymaxs Trgmax (SBT3,
SIHIZTE ST, HOKEVIEHESE Omax T KIS, Oymax TH D, BB, BEHETIE, &,
AB ORI EE > CTHEPBDT 5,

¥—7— K BHEHE, MEEEIT, SR, BV OMBE, ISR, BEESEREE, Bl
N oY E Ly

* 7 ABLER (B0 IR T8 (7 791-8513 FEEREALTHALEF HET77) | Matsuyama Factory, Teijin Seiki, Ltd.
77 Kitayoshida-cho, Matsuyama-shi, Ehime, 791-8513
*HEIRRE (T790-5677 FBREAALTICHAT 3%) © Ehime University, 3 Bunkyou-cho, Matsuyama-shi, Ehime, 790-5677

— 221 —



EF2 571 - 45— 12518 LD BRDOTEE F — b DIE )T

1. & 8

BX—nit, 757b-54+— (KL) &
EHRELTHEE DHASDLEE L UBRAI
FoTHELN, FHOHELLTWVEHDT
bbb, TOWREL, EEME., BEEICEA,
DEHRHEILOATHENR, RYULRDIOTH
BrEZONS, ZL T, BR—LVOHEEO
RODEBLRDID, Thbb, TOBMERK
XX TWABION, KL PEOHEEL &
VERHTHLLEZ LN,

L7=25o T, Milis L EARER - VO
MIEC B 2EELTHREO—2H, KL &
PR EDBAMLTH AL LALED, L2L,
BoR—nomLBEL, BemIkoKRER
=y 7E EEE) 2L LIIRETH
BrEbhD, i, EHLNEN=y T
ETRIFLEAY BRI, BAMOE
SHEB & CEAROBEAMBEDORRILE
THbHEEIOLND,

KL HhoBESHoBREEZ L L, B
EOHEAIRREIZ, BIROBEETE R KL -
PSSO EAIEY £ L OWIRD
bOTHY, ZOWEIEEM WL ENT
WBELDEEZOND, LIh->T, HEM
DWEB & F OREREAE A — N DM
CRIZTEHESZHEOMITH I LI, BK—
VEEEtE, BERZIETH D,

BR-VOBEAMEELHET L -ONHE
AHRRBE LT, BIEBLRRY 255,
¥/, BR— VoOEAME QLN L
T, BIEHELERYY B L UFhEps
BoOEhBIT*RG L ONH 5, BF—
VDKL« PEEESROFEMFHLEEL O
MR i L - HABIE L LT, BTEDE

WE L - AH0 &R, £ CBI0T
CRIETEEYBRBLLLOY 23b 5, L
L. BEMOFRDE & UHEHIF OB K —
WAOHFG % FRHCER L RN RER
Wbk, £LT, HELLTHOEAHD
BHoRKIE, MLOBED- O, HLH
ML, BHE2BENRRICL - TES
NLZLOTIIRL, BENLENEBIL)
DIZHELIZbDTIE R,

—fEic, HRXhTWAER— LMD
BIAL, MEL, FELTHEERETHA L
Erobhb, SO BERERTHEOLE
BOHHRREERETRE L b LE
2o, TAMEERSIMY L 2 RETHE
RTEHLD'OW LEZ SN, ZORKIL,
BREERRETICBVLTIE, —fRIC, MEEMERE L
K7V v EBAVORTV S FHOE
#9128 5L, HHEREUIMEOETME
BEEEEY . B7 VI HOEREE 2R
TLDTHY, BEY 0k, BE—L,
BR— VEHE 4 OTIRE L U FDEEEHMO
B E O BILICtE, FREERFR - L0
B MEETRTONEELONS,

DEnZ &b, HEAFRERBIMEICX
T, ETFKLIZFIHELHHE BB —
VOBEEEEEEM OFRE L UL E
Z1BOENIRREHL 2T E L2 RA
72 FLT. SHIZE T, BEX—-VEHOD
SRR & MR L OBREBL AT S
EERMIz, L, BR—-VHEORIK
(&, Seydel DALIE By K— v OEE | il
O o Ic R S, ERERETH S
L7,

— 222 —



AEuRERE

2. BWHE

TR R — )V OB F RS L UBY
HAEZRL, WY LRI, BEOHIL,
BR- Lo AmE 2 FENZ, ESHM
¥y HEICED, FORSO0BER-LE
FUPRoEsoRRizES (M1,
ZLTC, KLBLUHEDEZSZ T T, il
DEEBLVEE*LBIU hTERY, &
512, BR— )V oxdfRES L ORI = E R
L. EXRERE, B212RT &9 238 (KL
it x=—L/A~L/4, PER x=0~L/4D
) 2T 5,

by
?_V:b AJ/o ‘Zw B ZMi ,
L

Fig.1 Applied force and coordinates for SWFC.
{Thickness T=0.32zm of XL and SCM, wave-length
L=9.28a end wave height h=4.6am}
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Fig.2 FEM elements and deformation restriction.

Range AB is clamped, and displacements in x direction
for range CDE and position O are zero. Section acb

is bind material and range of binder breadth AB is
0.734~1. 460z,
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Fig.3 Maximum positions of absolute stress comporneats.
(Ex=5800N/aa?, E.=2800N/Ea?, v =0.1, v ,=0.1)
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Fig.4 O xasx and AB for KL.
Elastic paraneters of Stand. are E«=5800N/ma®, E.=
2800“/!1&2, EF]WN/M“, vs0.1, v.=0.1 and » v=0.4.
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Fig.5 O xmax and AB for SCH.
Elastic parameters of Stand. are E«=5800N/mn?, E.=
2800N/um®, Es=1000N/mn?, v «=0.1, v .=0.1 and v +=0.4.
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Fig.6 O xoax 8nd AB for binder.
Elastic parameters of Stand. are Ex=5800N/mm?, E.=
2800N/on®, Ew=1000N/ma?, v u«=0.1, ».=0.1 and v +=0.4.
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Fig.7 & yaax and AB for KL.
Elastic parameters of Stand. are E«=5800N/mm?, E.=
2800N/am®, Ew=1000N/ma®, v«=0.1, v .=0.1 and v =0.4.
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Fig.8 o yuex and AB for SCM.
Elastic paraneters of Stand. are E«=5800N/om?, E.=
2800N/om®, Ew=1000N/mn?, v=0.1, ».=0.1 and v +=0.4.
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Fig.9 o ,max and AB for binder.
Elastic parageters of Stand. are Ex=5800N/un?®, E.=
2800N/an?, E»=1000N/mm?, v «=0.1, v .=0.1 and v »=0.4.
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Fig. 10 T xynax and AB for KL.
Elastic parameters of Stand. are E«=5800N/mn?, E.=
2800N/am?, Eo=1000N/am®, »«=0.l, v .s0.1 and v =0.4.
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Fig. 1! T xyoae and AB for SCH.
Elastic parageters of Stand. are E.=5800N/mn?, E.=
2800N/ea®, E»=1000N/mm?, »4«=0.1, » .=0.1 and » »=0.4.
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Fig. 12 7 xynax and AB for binder.
Elastic parageters of Stand., are Ex=5800N/mm®, E.=
2800N/an®, E+=1000N/mn?, » «=0.1, ».=0.]1 and v =0.4.
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