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Elastic Stress Analysis of Joint of Kraftliner and Semichemical
Corrugating Medium for Corrugated Fiberboard under Separating
Force on Kraftliner Surface

(Stress pattern and connecting pattern)

Satoru MATSUSHIMA®, Shigeo MATSUSHIMA**, Katsurou Shintaku**

An elastic analysis of kraftliner (KL) and semichemical corrugating medium (SCM) for single
wall corrugated fiberboard (SCF) under the perpendicular load to the KL surfaces was studied
by the finite element method (FEM). Stresses obtained by this method were discussed in
the agreement for results induced by the stress formation of the previous paper and for
FEM results of the stress concentration at the notch of this KL « SCM joint shape under
the tension.

Then following results are obtained. (1) The deformations for KL and SCM are made by
the bending of the fixed beam and the stress concentration of notch shape at the KL +SCM
joint under the moment induced by the applied load. Ratio of normal stress ¢. of the
machining direction to normal stress o, of the loading direction is about 1.2 at the near
KL - SCM joint. (2) The values of stress components made by the constraint of the
geometrical condition for SCF are very small. The values of stresses decrease with the
increase of the contact width of KL - SCM joint.

Keywords : Computational mechanics, Structural analysis, Elastic bending, Strength of corru-
gated fiberboard, Elastic stress analysis, Structure strength, Numerical analysis
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Fig. 1 Corrugated fiberboard under pin test and
coordinate
(a) Applied load (separation load) W and
corrugated fiberboard
(b) Fundamental range and actions
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Fig. 2 Element of fundamental range for fiberboard
(a) Materials of KL and SCM elements at
KL « SCM joint
(b) Elements of FEM (in joint width Ab=
0.3mm)

LT, WEWRIERARE20 &L, z0RE %
yAMRIC L7, AVWEEERER 0 s S
LRZBEBEFPSREH#OCAI v S5 4 (7
o 75 AFD : serial No.000191) T& %,

By K — VRO REIE. KL® o
W TIIMARIH6.28 X 10°N,/mm?, A RIH
242 X 10°N,/mm?, &2 ic> W TIHEAT
MN2.2~2.9% 10°N,/mm?, $AHmEH1.1~1.3
X10N/ mm* THbs&IhTWD, D
& &b, EHLE, filis K UKL DM M RE
%*E,=560X% 10°N/mm* LU E,=2.80 X
I0°N/mm* & L, FEBLIVKLDOK > v ¥
HEv,=028&kUv=02, MEXW=1
(e N/mm) & L7,

— 214 —



BEEEFLIE Vol5 No.3 (1996)

3. BITEREER

3.1 FEENRLIBOICHIKR

5| & L A0 E < BRI HRIROBIE *+ 88
wd o

Ab=0.3mm, W= IN/mmi{Z >\ TDHE
Bt ox o, FAMIE 7, B L UHYIE
No DENAHRREBBREREKICL->T
K. £h%Fig. 3 (a)~(d) IKiRY, &5
iIZ. KL pREAHIHEDHM % Fig. 4 (@)
~(d) IERY, B&D, o lZKLOAKEE
JUVEEMOERENERICKRELLE LS
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o, and o, of machine and applied load
directions, shear stress 1, and equivalent
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Numerical values after number 1~6 are
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Fig. 4 Stress distributions about KL + SCM joint
under load W in joint width Ab=0.3mm.
Numerical values after number 1~6 are
stresses of unit N/m2
(a) Pattern of o, (b) Pattern of o,
(c) Pattern of t,, (d) Pattern of O
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Fig. 5 Relationships between o, . 0, and joint
position b, on joint plane
(a) Relationship between o, and b,
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Fig. 10 Stress distributions about KL + SCM joint
of joint width Ab=0.3mm under uniform
tension of load 4w.

Numerical values after number 1~6 are
stresses of unit N/ m2

(a) Pattern of o, (b) Pattern of o,
(c) Pattern of 1,  (d) Pattern of 0.
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Fig. 11 Stress distributions about KL « SCM joint

of joint width A b= 0.3mm under moment
made by tension load 4W applied at points
E and E' as shown in Fig.2.

Numerical values after number 1~6 are
stresses of unit N/m?2

(a) Pattern of o, (b) Pattern of o,

(c) Pattern of 1,  (d) Pattern of O
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Fig. 12 Normal stress distributions on joint plane

(a) Uniform distribution of KL
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