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Elastic Deformation for Uniaxial Tensile Stress along Thickness
Direction of Corrugated Fiberboard Structure

Shigeo MATSUSHIMA®, Tadashi YANO" and Satoru MATSUSHIMA®

Elastic deformation for tensile stress applied uniformly along thickness direction of corru-
gated fiberboard (CF) was formulated dependent on shapes and clastic properties of elements.
From the formulation stress, deformation and elastic modulus of CF were estimated, and its char-
acteristics were elucidated. Maximum bending stress of semichemical corrugating medium (CM)
is estimated on the inner surface at the joint of liner (KL) and CM. Load W,y along machine
direction x induced under applied loading is approximately constant with increases of KL thick-
ness Ty and longitudinal elastic moduli (Eyix and Ey, for KL and CM). It increases with the in-
crease of the CM wavelength L in range p > T, (0 : radius of CM curvature and Ty : CM
thickness) and decreases with increases of T, and waveheight H. Longitudinal elastic modulus E,
of CF along z direction increases with T, H, Ey;x and E, increases, and decreases with L in-
crease. And E, decreases initially and then becomes constani with Ty, increase. Poisson’s raito
Y., of CF decreases with increases of L and Eyy, and increases as T, H and Ej, increases. v,
decreases initially and then increase as Ty;.

Keywords : Computational Mechanics, Structural Analysis, Elastic Bending. Strength of
Corrugated Fiberboard, Elastic Stress Analysis, Structure Strength, Numerical
Analysis

Bk — WEMOBIL, Mt 2 ZE L. FS HMIC—HREH 2  FE DM R — V-
SHEGES R ERRREFBH LA, CORREL Y, BR—-VoIeh, RS & UH5EEER
BEKD, FOHEELBES M LA, LFREOPEOHET oMMl RAMITS 14— (KL) -
PHBESHRONERICH S, AFTEIZL > THEL A PED x HAHE W, 1E. KLDEX T,
KL B & UP RO SEHEER BEay, Ew OBLIZE 6 FIRER—ERMERTH, o0>T DR (o
FROMEBEE, T, PEOEE) Tk, PEOERELOMINC L > TRELRIML, T EHH
H DI & > TKELSEDT 2, BF— VOE S HOBEHEREE, (&, PEOEE T, H,
Exixs Eqp O & THML, LICX > TEAT S, Ty DI L T, E, 3 FFRAL,
FOHR—ELMERT, BRK—VORT VY v H v, i3, Tso Ho Eo OHIMIEVHIIL, L,
Eix PEIINZHEWEDT B, FL T, v ld, T ORI EVE LRI L, Fo®&MNT 2,

F—7— N EHDEE, HREMAT, SR, BOR -V OMIE, SRS, SRR,
Bt AT

*FIBARE (F790-5677 HILHXHE 3H) ¢
Ehime University 3 Bunkyou-cho, Matsuyama-shi, Ehime, 790-5677, Japan



B — N DIZ & J51a5 158 b FiitE E R R

1. #

]

BoR— WiGGaE BN, »oBEEL % ThE
T AEREEY L OBERMEN TH B,
SO &S RECR—- VOB B S
PICT BB, FOFIRYERLHERTS
ZEIEETHD,

BAR-NVO5IRNICET 5 EWH LR L
LT, #hFR (=¥ Al - AR5
B EROEROTEY Mdh b, GHtkRC
LB (FEY ., mEER-LVY) 25,
BRZFRIVERE L TEESHOIGES %
HAHLLTIBLERY D, 2oMERALO
Ba L LTHEMGEHEOMED Y 252,

BatE o Rt o, €L
B EBOGFAESIC L > TRREN, MH
DERIZHEFRE —EL B LTRENS
bDEEZOLND, LAL, BR-LMDLS
W, BB ICEME o ERE L oME
(CFSM) o RENT ORI, SHEH A
BRARTOERIEITT HICONTEILT 5
LEZHN5B, CFSM 1, BEH & L THE
R—iEh Y Th <, B2 RKRBED 19404
RO AR EEE~OBH, R
LTS A T2,

BR-VORFHL, BORFEERTR
K- VEKD [F7 4+ — (KL) B & U]
BIUHRLFEMERICL > TEL, HMT
Hb, TOLEIZ, BXR-NVOEISHHORS
HRFRLERLHAREIRY S 2V, DR,
E & HMEICEY 2 BRI R B R —
VOESFH G R EEERRR B L U—#
{L515R h ERFRRDER b RS 5%,

BFR—-VOEREOEIE., iFEs XU
., MABMOFIERYEREL ) TR, RE

CEREZHAON 2T EEENISELS
tEZoN, BEFR—VoidB XU,
HEOF[5R ) BRI B S HMOLERAE
IELBEEZOND, $72. BRFK—VY—

P OEZE NS B L UFEERE S KB DH
B9, LidioT, BFE—NVOEEHHD
BA~OHH, BRE LT, ZOHMGERE
HoMITAILIT#EERDLIODLE
2bhb, LT, BR-VIIBERLHEEL
L. ZHUSE > THREL 3ATRFEETT
tEzoh, THICELCHBEREREREE
HTHI LI THELIERDLDDLEZ OGN
Bo BER- VO X DEWEERA LB LI
TAI101E, 2RTEMEREROHRB I, Y TIE
. 3REMBEROERVILETHDL
Eibhb,

FIT, BF—- VLB RRREHO D
WY ALDIZ, Fiid, BAR—VHEEM (7
hbt, WEHEFR—VR) 22V THBRES
HEERL, HERZHECT, ESHHDH
UEERROBE 2R A, £0 BT OREYE
FEOMELHRA L7

2. BHE

i, EREHHM L LTHbATEY,
BHKENEE 121X, BEXRAEMOEES
BADEL LN TV B, JBH-0FHE
BroRDIRT v OB EMIT, EBRE
ELFLD & IARET. ETOMBHE
LBEEDRTWAY, LarLlieds, B
ZRFMM OBEHERE, KOBHKEI
RBEET A Lah, KOLFHOHRBICS
WTHRIH SR TW3D 17,

EaR Lz k 910, BAR— VR R



FExrmRL, EHIEF—NVIZIZKL BL U
CORRGEMICES BAEEEXNb 5,
L7zAso T, BEE— iz ethe LTHRRZAE
FEERERTOOLELZONS, FZT,
FTER-VERBITIEES—EL—HiK L
LTRLZ 3RTHMEER R % I8
5o
EVHAHE R - VB LT EOREDE S
ROMBEES 02, @i ABE (MD) % x
Bz, #AM (CD) % y#Ehic, EEHM% 2
Tz EEEx £ 5 (Fig- 1 (a,b) &),

s, (b) 2z
KL W,mW,,
W, M
v
My \/Nsb
©)

Fig.1 Coordinates and actions for corrugated fiberboard.
(a) Coordinates and axes.
(UD, CD and TD are machine, cross and thickness directions.)
(b) Shape for kraft-liner (KL} and semichenical corrugating
gediva (CH).
{¢) Actions at KL-CM joint.
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Fig.2 Distribution of Bending stress for CH.
(a) Relationship betkeen o .u and X.

(b) Relationship between o .o and t.
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