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Simulation of Corrugated Fiberboard Structure
for Dropping Impact
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Recently. corrugated fiberboard is often made into inner packaging materials such as
cushioning or fixing. But in the present circumstances, as their structure which fit for products
are complicated, trial-and-error or empirical approach tends to be used for the design of these
inner materials. To realize more effective design process of them, new method is attempted to
incorporate multipurpose FEM simulation software.

This paper focused on a simple material model of corrugated fiberboard, and cushioning of
corrugated fiberboard structures made of a simple model were simulated and compared with
experimental results of drop tests.

Then main causes to improve accuracy of calculation and the validity of using FEM
simulation software for packaging design were investigated.
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Fig. 1 Comparison between the calculated and found
values of end crush test by plastic model
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Fig. 2 Local buckling of corrugated fiberboard by end
crush test
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Table. 1 parameters for destructive model of corrugated fiberboard

parameter values
elastic modulus (CD direction) 656MPa
elastic modulus (MD direction) 374MPa
Poisson's ratio 0.1
compressive strength (CD direction) 1.05MPa
compressive strength (MD direction) 0.44MPa
shearing strength 0.30MPa
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Fig. 3 Comparison between the calculated and found
values of end crush test by destructive model
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Fig. 4 Comparison between the calculated and found
values of end crush test by destructive model
with initial irregularity

WIESETEASET LTV ADICH L. BT
B &€ 80~210N OFFHEFMPHTEBRL D b
PENELDOLTOEGERENEL TWEEK
THbh b, —F. Fig. 4 XA % EE
LA THEH, ML HERIFEATHE
MHERRIRICA - 72 & & A TH BN A EERM
DEMELPLEYVEUL TV E08bI 5, &
DOOWIARE & Y EREORERICB T 2B
FUIEWENPITRAB LIS EEXLD
n, 50O FVEFORKE» L LR
AL WEIEORFAR O, Bl X )
JEINLHNEL R o7,

L7z TRIZI N S O F % T B
R NVHEROFETHERE, bW

— 336 —



HA QR 2l

JERERBR D BAT & 1T\
IZOoWnWTEZR 5D,

RUEH & LT O

3. BR—-IEEE#HEIZOVWT

31 BERTF-2BAETFINOER

BR— VSRR & LCH T 5%
A EBEOTETERKISELEBKON
BERMARDLRIZLVESEN TS0 T
v 7 IKREGHM D XD iV E
WILDHFEDER TRV, JIS #HETH
s R ROl R 3 (IS Z 0240)
ELTRBHYI—%2 B TEROERIKR
KEDLEEHTORBEZED TS, &
D& e EkROREEOFMI S HIZ oW T
ERILL., BEEHEo—LERAD121d
T YT NS EE TV ER LRGN
TF—y 2 ETHLENDBLEZ OGNS,

2 CHE, MRS EROREMIZOWT
DERETFNVEEZ, TORET 77 5L
LT, BEXFHoAHRS. BRAKHED
P TR OFE, S5 ICRMHLFREBD
CAMGHEOER L Vo BEREZEDT Fig.s
DEI AN —TROBEEREEZEL 2. R
F o= 150 x50 x50mm T, 37 il
TFHEZZB LT VIOV TIERE L

Fig. 5 Sleeve structure model of corrugated fiberboard
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model
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Table. 2 parameters for destructive model of corrugated fiberboard

values
a part of specimen compressive strength .
(CD direction) shearing strength
folded part of board 0.3MPa 0.05MPa
edge of board 0.6MPa 0.05MPa
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Fig.8 Comparison between the calculated and found
values of drop test for the simple sleeve
structure model
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Fig. 9 Comparison between the calculated and found
values of drop test for the sleeve structure
model with folded board
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Fig.10 Corrugated fiberboard cushioning({Non-folded
structure model)

Fig.11 Corrugated fiberboard cushioning (Folded
structure modetl)
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Fig.13 Acceleration wave of folded structure model
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Fig.18 Examples of simulation and specimen for
non-folded structure model

600 - - Tt T

- — expenment

£oc —— calculation

400

300

200

acceleration (m/s )

100

time (ms)

Fig.19 Comparison between the calculated and
found values of drop test for folded structure
model
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Table. 3 the calculated and found values of acceleration for 45 and 75cm drop test

the values of acceleration (m/s2)
drop height non-folded structure mode folded structure mode
experiment calculation experiment calculation
45cm 491 495 405 462
75cm 492 471 488 482
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