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ABSTRACT

Carton and corrugated paperboard have excellent convertibility characteristics that could be easily
slitted, folded, and inserted to become a certain shape of box or case. This excellent processing
characteristics of carton and corrugated paperboard as well as their recyclability will continue to make
them possess high portion in packaging markets. However, staple, tape, or adhesive have been used to
seal a paperboard packaging box or case. Staples among them have been frequently used in many cases
because of their convenience. Staples could enter the inside the box and give wounds to the goods in the
box or case. Furthermore additional handling and waste treatment costs in the making and recycling
processes would be necessary when staple is used to seal box or case.

This study has been carried out to develop non-staple paperboard packaging box & case designs that can
be used to make non-staple boxes & cases. It is believed that the non-staple folding paperboard boxes
& cases could be more environmental-friendiy,beautiful, and economic than staple boxes & cases.

Keywords : non-staple box & case, waste treatment, folding paperboard box and case, recycling,
paperboard packaging,

o UTTZIRTAXFTAEEZG, A2A AZT AZ3%5 1533 Fr4lHery 301(Korea Corrugated Packaging Case Industry
Association, Seoul 137-871, Korea)

] ZFadisty AFA AT EATA, FUE WA FAR21(EA2E 192-1)(Changgang Institute of Paper Science and
Technology, Kangwon National University, Chunchon 200-701, Korea)

t  FAZCorresponding Author): E-mail: choym01@empal.com



70 289 - 47

1L.ME

EARA O A FHAE H|R3E Fo] o] AA|8}
£ vl&2 Attt ul59] B9 BE TR A
O] oF 50%, Th=t] -9 <k 40%, 12| Y& o] ¢
ok 43% 5 Fo|aA o] T 7F AR}l Qv 4G
719] 74435, w3}, g3t 175 3ol tidt oAt
o Wze 8T UF0)E 2 Y 245 Seay 0
2, o oulsutaie) dojo]d 5 hE 4ol
B13}o] &3t 2L 7150] WA} epelA AR
T 900 B B BECRE EA3 7Y 4 ¢l
AR 45 Holshe EUEE HA BAEL 9
1

BTA) ZRARIONE Achoh Z 5ol et ghe vz
7F Qlof gk 7129 AR F4H Y AFF A4
of oIgh X1ge] TR oA o|Al= AnjAEo] A 12
I FESHE AT AR FA o) THES AL
2 I A A AR I A 27 sk Rl A8
AN AFEHATA AEls AR S =Erd(lead
Time) &= ZrobH . 73 B3 of gk 4xu]AH9] Q1A 7}
7+ 24 287 9 7] & th3t &R A = 7Hs-shH
2739} 712 AR 7)1 5S st A = &7 o) W E
g = 240 73 A9} ob g AL ThFsh 53
ol QoM A3 YA E 28l A8|R}
S aFEZF AR E R E Yrtea gl
o} 23] A7t woizel Wk oS v W A%
A ZEL QIR TR AT 2L 2B Y =
ZHAlE a2 8hal glom ofe|of| X HAgE
o] Eo{7He A E U] 7H 1} Aol A Hi &4 o
Qo YA E FT(fast food)of T3t EA9] -2 7}
F7ksha 9let

o]t oA FHA| = Aol Zo Y RFAE

AR I . 2o]7]& 39(1) 2007

A 7FA 0] $-4313L AjALE-T} Ao, HhEo]g-o] 7}
53he Ao 46l AAIsH W& TR ZA
29 7Hs A o) ETh AL & 4= vk ol A S 7L
A ZoA o] ZHA| Alo| 20 BHAREA FA| AH|
0|, go| I, Ei= 1 410 HAMA 5ol AHFEH I e
o, He57] g2of &3] o] Eo] go| AMSE I
9lch olgt A|o] &9 ARG BRA| APIAE e
g wjujr} AH 0| Eo| AF 0 Z EYH S QAL AF)
o] Zo] AE AHE FE dol A& # W W&l
i, A, e B2A §9 -5 BAAZRE 7|
Ao gigt a7t Bt goAlL e dAol
E}_m-u)

B o 2go| 23 JAA 5 SHAEE
A8 AMGEIA] G YR ES S RN 5
B Z o A Suto|ut AR Al Ei= Al AR
ANAE B2 AN F g7IdA oA 1 23R v eF &
ABREE 243t 4 W 5& AU A% AR
AET} HAHE ZLE =aH o] & A% Aol A 2
R R e AN A

2. M= 3 WY

2.1 A=

AolAo g HAIZRE 2 ¥ 7HEA] (B
288 g/m”) g o ™ 82 0] A} 2= F-Flute ZH2)(F
2F: 288 g/m’) = A28} KS M 70120 e} 23°C,
50%0] 4] 24 2 2]3t T KS MISO 3034(F7), KSM
7013(%3F), KS M ISO 3039(¥ 2| H), KS M 7082
(A7), KS M ISO 2493(AE] ZE| &), ECTo] 2]
7 X g52] B4& Hrlstgon, Table 12 AM8-H A
2o tigk &A% £ sl ol

Table 1. Physical and strength properties of case & box materials

. . Surface
Types Components Tl::skn v}risgllslt Bu31/k trargf(?e‘jlrt co. ;2:2:::;2 st?:r:;h F;(C’t];
mm) @) T (wmk) @9 ke
Case SC280 0.37 288 1.28 0.09 2.1x10° 561
Box RK90xRK90xRK90  0.91 288 3.14 0.11 425.6 16.1
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Fig. 1. An example of a diagram drawn
CAD-CAM program.

using

S
o

Fig. 2. Sample maker, ZUND Cutter (L-1200
type).
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Fig. 3. Zwick/Roell Material test machine (BDO-
FB005TN).
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OPTIMIZATION
' « Physical test of
Non-staple box & case products

« Economical and environmental

analysis of
Non-staple box & case products
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Fig. 4. Schematic diagram of the work flow.
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Fig. 6. Universal lock layout (an actual object).

Fig. 7. A final assembled product of an optimized
universal lock.

Fig. 5. Universal lock layout (sketch).
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Fig. 8. The layout of stabilizing pad inserted
inside a box.

Fig. 9. Inserted stabilizing pad with actual goods.

An assembled final product of an
optimized universal lock with inserted
stabilizing pad.
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Table 2. Non-staple boxes & cases developed in the study
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Items Type Application areas Products
Box Computer parts (keyboard, mouse,
mainboard etc.), video-DVD player etc.
U Side Lock
Case Electric razor
Box Computer parts (keyboard, mouse,
mainboard etc.), video-DVD player etc.
L slit
Lock
Case Electric razor
A
Box Computer parts (keyboard, mouse,
mainboard etc.), video-DVD player etc.
I slit
Lock
Case Electric razor
Box Celluar phone, CDP, PDP
Universal
Lock
Case MP3, Walkman etc.
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Table 2. Non-staple boxes & cases developed in the study (Continued)

Cabbage, radish etc. Kimchi making
Box vegetables
distribution
Show Holo
Lock
Tangerine, other small
Case .
fruits for presents
Cabbage, radish etc. Kimchi making
Box vegetables
distribution
Lock
Tangerine, other small
Case .
fruits for presents
Box Seedling flowers for presents
Wing Lock
B
Appl th
Case p;? e, pear, other
expensive small presents -
- §§w;§§\\§ -
Tangerine, other small .
Box . .
fruits for presents
Universal
Lock
Tangerine, other small
Case fruits for presents
-
o
Cabbage, radish etc. Kimchi making
Box vegetables
distribution
U Side Lock
Tangerine, other small
Case .
fruits for presents
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Table 2. Non-staple boxes & cases developed in the study (Continued)

I slit

Cabbage, radish etc. Kimchi making
Box vegetables
distribution

Lock

Case

Tangerine, other small
fruits for presents

L slit

Cabbage, radish etc. Kimchi making
Box vegetables
distribution

Lock

Case

Tangerine, other small
fruits for presents

cf. A: Non-staple box & case for electrical products
B: Non-staple box & case for agricultural products
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