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Simplified Design Method of Cushioning Package
using Structural Corrugated Board
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Cushioning Package is designed to protect products from shock during transport. The cushioning
material are roughly divided into two groups of expanded plastic cushioning material and paper
cushioning material. The design method using expanded plastic cushioning material has been established
applying cushion curve which is based on results of dynamic compression tests. However, because no
efficient packaging-design method yet exists for paper cushioning material, packaging engineers must
rely on previous experience and the so-called trial-and-error method to design packaging. Therefore, this
study focuses on corrugated board, most widely used paper cushioning material, and develop a simplified
design method which needs only one dynamic compression test. To verify the validity, we use this
method to design cushioning package and confirm that the difference between experiment results and

prediction results is less than 5% which can be considered as sufficient accuracy.
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Fig.1 Example of cushioning pad and
direction of shear force
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Fig.2 Tests pecimen and apparatus for dynamic compression test
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Fig.3 Result of dynamic compression test

Fig.3 (2 5Bk o> Bl #Y 2 #i 3k B G 21 &
VR U 7o R AR R 2 0 7, X oD A il
TRBLO BN ZER S &7 0 O FF 5 E
DRE ST, HEHEN 2.3kg. 4.3kg.
5.8kg. 6.3kg, 7.3kg T, AEOZEE X
% 20cm ThH D72, BEOMEIZENZ
AU, 1.13N/cm, 2.11N/cm, 2.84 N/cm, 3.09
N/cm, 3.58 N/em Th 5, F 72Xt

X, BHENKE T LRABHIEZR L D
IR EE v — 7 (PAce) O 5 [AlFH %)
e, FHEIEERZEOHAL =T —
NR—=TRLTWV5,
REHCEMEMPSEN LR OFTE
()lx, BENESHEZD OFEMEN 1.13
N/em D56 Th D NEHE ©— 7 fH23 5
< (524m/sec?). = D L X O FETE F LAt

— 334 —



RS2

i3 & 5, KAICEE @)L, BALE
EH OFMEN 3.58 Nlem D45 T
b BAR—NADBERELES>TEIE L,
IS B — 2 il 28 5 < (593m/sec?),
b FERTLICREEDLDE,
X OBERITHESHIZELNTED, —
F.FEOBIE, B ESHZY OFAE
LBaThy ., IEEE—
7 A B b K < (263m/sec?), % i b AE
LCIEERFHETH D, D& kg
B\ ORER Z VD854, BEM OJE
S& R AR B 72T, R R O MR/
MBIV BRI TR TS Z X,
HEE—/7HbREELL< DT,
) TiL 72V (Dead Zone),
COXRIRBETEHIHNOBER—L Y
— TRRE R 2 VT, Rl S E X
DEHENEHMOEELETEHS, BIO
FFRIMEE D R ZT 2 BAR— v
HERORIERETHILENTE, H
NEHE2 RLEHELY 2L, ZoRMMHE
WNEBRAICHE D LR TWD, Ll
Do ZOHEE, BR—rDOT7— b -
R R - mAE YR TR S e L KRS
RICEETHLERICOVT, ZHEIOH
MEMERBR Z b & 102 < OREEHER %
HOMNULOHELTBILENRNDLY | 3
MAMEOB A THRBENE SN TV,

ok

25 2.84 N/em D

Vol.26 No.6 (2017)

3. BAR—IVEEKREEF ORI

BIEClx, B2 AR — L R U — 7Bl M
AQUR  SRUN T R NOR N A
HDHHDD, FEERENEZ S D 72D Off
SR HEN R EN TV D HRZ R~ 7,
ZIZTIIZTIE, WAWAREHIEE &,
HEE TR, BAR—NVRY —T 7 v
IVES, T— FOMAEDLETERN
JEMERBR 21TV 13 D 7= B AN K )
FetE b BIAYJEMERBR 2 1 14T 5 7205
TSN BEAR — L R U — 7§ 18 4 M X
B"EoNDZ x5, 2L, UT
Tk~ % EBCTHWZRENL, Bif TH
WIEMBHERI U TH Y 2D HES R
Tohd,

FigdlZI. A7V — DV varviEas
42mm, EHEE & 8.3kg TW Fm & 241k
SR L E DO BB R E T,
2, BEMFRBRICEIVELRZRA
eI D 25N & N3 B U PR & A R

CEXDOEFEEZK /R LTS, Tk
D, BETEmINERVGEIL. ESx8T
EhRrL EbIZIFE—EOKNERL, &
LA 32mm (7 v ¥ a V&S 42mm 5
A7) — N DJE R Smm O 2% % U 7= 1)
BV PORAPALA LIESX LB
TWLZEeEnbnrd,

Fig.5 3. A 7 /L — I HEEH & 8.3kg.
BTFES 80cm T, 7 vya @& aEN

[y
r

-
—

— 336 —



KA DRHRIF DT80 D T — 2 4 /L7555

32mm & 42mm OHE E L L TV D,
IhEY, METOEaELEBESELTE
D, KX THETORITOKRE 1L,
Figd THRONERRELIFZERL, 7 v v
3 U E &) 32mm OHA TENMD 22mm
(Z7vyvar@E32mmnb A7 —k
DEF Smm O 2 F %W ETMH) &= 0 H»
LIESE LA TV 5,

Fig6 (X, 7 v a3 & 42mm, HEE
B & 8.3kg, % FiE S 80cm T, A 7 /b —
F& B Z7L—FOGEaEHKLTWD,
IhEy, MAoLasbESIELTE
D, KS3XTHETORITDOREZT I,
Fig.d 55 L O Figs THOLNMER L I1ZIE
L., B 7/L— hDOHAETEMA 36mm

(ZyvargI42mmm» 565 B 70—k

Fig.4 Comparison of different drop height using A—Flute when T=42mm, weight=8.3kg

Fig.5 Comparison of different cushioning thickness using A-flute when H=80cm,

weight=8.3k
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Fig.6 Comparison of different flutes when T=4.2cm, H=80cm, weight=8.3kg
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Table1 Method of calculating the bearing length of corrugated cushion pad

(Product dummy weight=8.9kg)

Type Cushion pad Drawing of cushion pad

Calculating bearing

length

(a) Bearing length excluding
the hole

10.35(cm)*x2=
20.6(cm)

Bearing length of 2
cushion pads
87.22(N)/2.11(N/ecm)=4
1.4(cm)

Bearing length of each

cushion pad

41.4(cm)/2=20.6(cm)

(b) Bearing length excluding
the hole

7.65(cm)*x2=15.3(cm)

Bearing length of 2
cushion pads
87.22(N)/2.84(N/cm)=3
0.6(cm)

Bearing length of each
cushion pad

30.6(cm)/2=15.3(cm)
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Fig.10 Dummy Package

Fig.11 Free fall test

Fig.12 Top two rows show photographs of cushioning pads before and after

free—fall drop test. Bottom row shows corresponding shock waves
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