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Simplified Design Method using Design Curve
by Standardization of Cardboard Cushion
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Cushioning Package is designed to protect products from shock, and cardboard is expected as cushion
material which is superior in environmental appropriateness. However, packaging design method of
cardboard is not established, and the design technique that does not need a long time and trial manufacture
is demanded. Therefore, this study shows simplified design method using design curve by standardization of
cardboard cushion. We estimated design curve by drop collision simulation and took revision by actual
survey data which we acquired in drop test. For inspection, we applied this design method to a product
package and confirmed that it was practicable. The characteristic of this method is “trial manufacture is
demanded” and “Main dimensions are got by simple calculation” and we need short time.
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Fig. 1 Structure of cushioning pad (a)
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Fig. 2 Structure of cushioning pad (b)
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Table 1 Test sample

Cardboard type Ko6oW, K5A

Sample size of

Compression test (m) 0.03%0.09

Sample size of 0.062X0.35

Bending test (m)

Compression CD Direction
Test direction MD Direction
Bending CD Direction

MD Direction
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Fig. 5 Load-Displacement curve of K5A

Cross Direction in Compression test
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Fig. 6 Load—-Displacement curve of

K5A Cross Direction in Bending test
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Fig. 7 Drop test simulation model
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Table2 Parameters of simulation

Cardboard | Drop height | Cushion thickness Static stress
type h [m] T [m] o [kPa]
KS5A 0.8 0.06 7, 10.5, 14, 17.5, 21, 22.7
KS5A 0.8 0.1 7, 10.5, 14, 17.5, 21, 22.7
K5A 0.6 0.06 9.1, 15, 22.5, 30, 32.5, 37.5
K35A 0.6 0.1 15, 22.5, 30, 32.5, 37.5
12.5, 18.8, 25.1, 26.3, 31.3,
K5A 0.45 0.06
33.3, 36.8, 39.5, 52.6, 65.8
12.5, 18.8, 25.1, 26.3, 31.3,
K5A 0.45 0.1
39.5, 52.6, 65.8
K6w 0.6 0.06 13.4, 20.1, 22, 26.9, 33.1, 44.1
Table 3 Parameters of drop test
2.3 %Tﬁ%ﬁ Drop Cushion Static | Number
B Cartdb(;ard height | thickness S”;SS san?fles
WFRMELEY I 2L —3 g v THEE L7/l P h [m] T [m] wral | °N l[’_]
E AR A . EUE A LI ET D729, K5A 0.8 0.08 9.8 6
Table.3 04k T Tatllia Jhi L. % %Mk KA 06 0! P 10
DTN HE N E LT, Fig. 8 1XRBROMET K34 0-8 0.04 16-6 6
‘ . K5A 0.8 0.035 16.6 6
Thd, BEORDVICKEOFICERET 1
K5A 0.6 0.1 22.5 5
v BN I —E AT,
K5A 0.8 0.045 22.5 6
BER — VAR TE A O RTALEE & LT, 1S04180 P 06 o1 20 s
THEEZSNTWAIE Y fEEE M TR E 23°C. K5A 0.8 0.08 34.8 6
HXHRIE 50 % BB FIC 4 BRRILL L8 B L7z, KSA | 0.45 | 0.045 | 348 6
DTS-80 (#i5k7 A b~ F VU —) ZH\TH Kow 0.6 0.03 32 6
TRBE ATV I 0 W I COW | oAy | 90e | 2 | S
. _ K6wW 0.6 0.045 40 6
7+ MODEL-2462 (HEffllgs) . =~ hr—7
K6W 0.45 0.045 40 6
SMH-12 (##%7 XA b~ U —) #H\i,
K6W 0.6 0.06 67.9 6
MKFED Y 27 ) 2 7 IS 100 kHz, = — K6W 0.45 0.045 67.9 6

INAT VA DTy N T JE RS 250 Hz &
L7, £, B TRBROFIEE I E KR
MOXFHMES 3 Mz @R TRIEL, Y
EDFESH S TJEMIE X (Compression length)
x) AR L,
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Fig. 8 Free drop test
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Fig. 9 Peak acceleration—Static stress plot

of KBA cushioning pad
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Fig. 10 Design curve of peak acceleration

estimated by simulation
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Table 4 Peak acceleration of the drop test

No Bottom Back Left

| (m/s?) (m/s?) (m/s?)

1 433.6 416.9 623.9

A 2 410.1 425.8 509.1
3 398.3 468.9 575.8

1 299.2 396.3 371.8

B 2 301.2 453.2 521.9
3 304.1 395.3 500.3
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