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Abstract

The study aimed to review linerboard compositions of corrugated fiberboard boxes for Oriental melons(Cucumis
melon L. var makuwa), analyzing relationships among material compositions, price, weight of boxes, theoretical
compression and bursting strength of various liner boards. 19 and 22 different liner boards were currently used for the
bleached and the unbleached corrugated boards, respectively. The comugated board containers with the bleached liners
were mosily used in the market although the average price was 10 percents higher than the unbleached. The average
compression strength of the bleached were 7 percents higher while the average bursting strength were 10 percents
lower than those of the unbleached. We strongly recommend to redesign the boxes because the average compression
and bursting strength of the current boxes were much higher than national packaging standards as much as 70 and

82, respectively.
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Sampling(20cm X 20cm)
Dipping(2g°C, 3 hrs)
Separating oi Linerboards
Drying(lOSl"C, 4 hrs)
Precomiitioning(ZOiZ“(}, 65+2% RH, 4 hrs)

Analyzing and Weighing
Fig. 1. Analyzing Process of Linerboard Compositions of
Corrugated Fiberboard Boxes for Oriental Melon.
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W: Weight of box(kg)

Fx: Sum of linerboard weight(kg/m’)

M: Area of box(m’) -
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OLR : Outer liner ring crush

BFR : B flute medium ring crush

CLR : Center liner ring crush

AFR : A flute medium ring crush

ILR : Inner liner ring crush
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B = 0LB+CLB+ILB .................................... (3)
B :Bursting strength(kgf/c)

OLB : Outer linerboard bursting strength

CLB : Center linerboard bursting strength

ILB : Inner linerboard bursting strength

g0 ¥ o

A

a4

>
il

Hm e
9 T8 FUAYAY FRE OB B ¥4
& FRAYAS $YS o1FYA FRAOWEN E
Wl BE, odolt AZS A833 Uitk A
B} Slotted Type Boxes9] 0201(# A-13)& ARS3}
2 RS BWAAE EReopie] Axe) me)
AASHA 4R ATV PFEEL gon
Azke) ARTAL Table 1, 20] Lhepd vk} 2ok,
B9) TR0z ALHT Y= NEAH W4 29
A7) AATAE 1972 ZAECn o)
Ul SCrhdelie0gm'sh WLK210g/m 9A1 A}
$313 Qglom, SCrhdTRAE A8 T A9 B
&4 B ¥ GA, BLAYL Bl 27 4%
H2 AZ91 Agen WIKAAY A9 198E
FA£948 AL BATEE LRUANE 4
? ¥ sloingRA e el 1% 34 B2 AzHD
AT Q¥ AR Agele A FEAH71EY o
YA preprining® ANT F FRARAE A

9

d

=]

> rlo ot

g

Z3td A Qg 2 ANA7te) AEe Axda A
At AgHRGoint flap)e] AL stitchingd-& At
£319t)h. TARAY F$ dRE BPIAAE M-S
I Q9oen FAT 250~320ym 2 THE S Hl
gt} & Hae YXE AHEE e Rl EA
Aot Ywrrog Y FEAFAAY A s¥AY
BERA EE AYRAE M2 HIAA 240~320gm'e] =
AR M-S glon) Axe) o] BHEA 4T
AL FH0F sl & Be@do] 24" ¢F
ZEAG Y FHA 4FE vH7] G| AP F
A7t a7ER ok FF FFLE wolv) Hd
of ojdglo|ixE WAl SCopdelel WLKYAEE ¥
MKAGR ] EEIYAE sto AHEEn e Aol
£ o}tk

A 2RAGAE Ae 27149 AAFHoz WA
FTHAGA Bk R ALTAAE AR Qe A
og Jeiytt Edgolydxz 34 KAU0gm O E
L HFe YAE AHEsln Ylew Fzeioludd
A% SYAE AMSSHE Wt 8 ARde e
AS, A, K2YAE AHgsla glgien FAAE waz
A4 ol tNE FHAIHAE AT AN
t}. oj@zloluie] ZASolx YAUKA ¥ SKEAE F2
AHEst giglen sCridelsl WIKQXE A3 7
+E AR

Table 1. Comparison of linerboard compositions of
corrugated fiberboard boxes used bleached
liner board for oriental melon

No. Linerboard Compositions
W-1 SC240/AS280/S120/AS280/KA240
W-2 SC240/AS280/K;200/A S280/K A240
w-3 SC240/AS28(0/K200/AS280/KA240
w-4 SC240/AS300/S120/AS280/K A240
W-5 SC240/AS300/A180/AS280/KA240
W-6 SC24(YAS300/A180/AS280/SK 180

W-7 SC240/AS300/K,200/AS280/KA210
W-8 SC240/AS300/K200/AS280/K A240
Ww-9 WLK210/AS280/K;200/AS280/KA240

W-10 WLK210/AS280/K;200/AS300/K A210
W-11 SC240/AS300/K;200/AS280/SC240
w-12 SC240/AS25(/AS25(0/AS300YWLK2 10
W-13 WLK210/AS280/A180/AS280/WLK210
W-14 WLK21Q/AS280/K2200/AS280/WLK210
W-15 WLK210/AS280/A 180/AS300/WLK210
W-16 WLK210/AS300/S120/AS280/WLK210
W-17 WLK210/AS300/S120/AS300/WLK210
W-18 WLK210/AS300/K2200/AS280/WLK210
W-19 WLK210/AS300/K2200/AS300/WLK210
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Table 2. Comparison of linerboard compositions of
corrugated fiberboard boxes used umbleached
liner board for oriental melon

C-1 KA210/AS300/K,200/AS300/SC240
C2 KA210/AS280/K,200/AS280/SC240
C3 KA240/AS250/K,200/AS250/SC240
Cc4 KA240/AS250/A180/AS250/WLK210
Cc-5 KA240/AS250/K 200/AS250/WLK210
C-6 KA240/AS300/A 180/AS280/ WL K210
C7 KA240/AS300/A180/AS320/WLK210
C-8 KA240/A180/A180/A180/KA240
Cc9 KA240/A 180/AS200/K2200/K A240
C-10 KA240/K2200/A 180/K2200/KA240
Cc-11 KA240/AS280/S120/AS280/KA240
C12 KA240/AS280/A 180/AS:
C-13 KA240/AS280/K ;200/AS280/KA240
C-14 KA240/AS280/AS28(0/AS280/KA240
C-15 KA240/AS300/K,200/AS300/KA240
C-16 KA240/AS300/K;200/AS280/KA 240
C-17 KA24(/AS300/A 180/AS320/KA240
C-18 KA240/AS200/A 180/AS200/K2200
Cc-19 KA240/AS300/K,200/AS300/KA210
C20 KA240/AS300/A180/AS320/KA210
c21 KA240/AS300/A 180/AS300/SK 180
Cc22 KA240/AS300/K ;200/AS300/SK 180
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Table 3. Characteristics of linerboards used corrugated
fiberboard box for oriental melon

Sample Price of Congress Factor ~ Burst Factor
* Linerboards(W)/kg  of CD(kedg/m)  (kadonfg/m)
SC 950 196 296
WLK 780 149 319
KA 600 133 338
SK 480 121 239
K2 380 108 220
A 3710 87 194
N 350 72 108
AS 380 123 220

* Standard Price of 1999. 11.
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Table 4. Comparison of price and theoretical weight
on corrugated fiberboard boxes used bleached
liner board for oriental melon

No Price  Weight Price  Weight

~ (WBox) (kaBox) "~ (WBox)  (kgBox)
W- 650 1325 Wl 9 1424
w2 682 1398 Wiz 758 1407
W3 665 1371 W3 6% 1325
W4 660 132 W14 665 1.343
W5 683 1406 W15 668 1354
w6 632 1400 W16 64 1295
W7 675 1404 W17 655 1.325
w-8 691 148 W18 675 1.369
W9 645 1308 W19 686 1398
W10 &0 1373
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Table 5. Comparison of price and theoretical weight

on corrugated fiberboard containers used

unbleached liner board for melon
No P Weight Price  Weight

~ (#Bax)  (keBox) "~ (¥WBox) (kgBox)

C1 686 1426 C-12 616 1380
C2 665 1371 C-13 624 1.398
C3 650 1316 C-14 652 1472
C4 604 1.269 C-15 45 1454
C5 613 1.288 C-16 634 1424
C6 646 1378 C17 648 1.465
C7 668 1437 C-18 47 1112
C8 506 1104 C-19 629 1.426
c9 528 1152 C20 631 1437
C-10 532 1159 C21 586 1.380
Cl11 593 132§ cR 594 1.398
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Table 6. Comparison of theoretical strength on
corrugated fiberboard boxes used bleached
liner board for oriental melon

Compressive  Bursting Compressive  Bursting

No.  Smengh  Swengh No.  Swengh  Stength

(kg) (kegcm) (ke (kefcm)
W-1 974.1 165 W-1l 11359 186
W-2 10404 196 W12 10190 185
W3 10200 186 W13 N66 169
W4 999.2 165 W-l4 956.7 178
W5 10282 187 WIS 7.0 169
W-6 976.6 149 W-16 9082 147
W-7 10333 186 W-17 9286 147
W-8 10583 196 W-18 974.6 178
W-9 959.8 192 W-19 995.0 17.8

W-10 959.8 182
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Table 7. Comparison of theoretical strength on
corrugated fiberboard boxes used unbleached
liner board for oriental melon

Compressive ~ Bursting Compressive ~ Bursting

No. Strength Strength  No. Strength Strength

(ke (keden) (ke {kadcr)
Cl1 10583 186 C1I2 932.7 19.7
Cc2 10200 186 CI3 962.8 205
C3 9853 196 Cl4 1048.6 24
C4 8745 183 CI5 1001.1 205
G5 904.6 192 Ci6 980.7 205
co6 9475 183 CI17 914 197
(o) 9884 183 CI18 7300 160
Cc8 646.3 197 CI9 980.7 196
c9 7399 206 C20 914 87
C10 7367 197 C2 9194 159
C11 896.5 175 C2 949.5 168
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