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Study on Development of Export Packaging for Fresh Melon

Myung-Hoon Lee* and Jun-Jae Jung

Institute of Korea Packaging Systems

Abstract It is very difficult to export the fresh agricultural products to long distance countries such as USA and EU
without any damage. Fresh products exporting would overcome very severe conditions such as hot and cold weather
changes, heavy vibrations with rolling and pitching during the target distribution period, therefore, the packaging needs
the immobility of products in the container and the keeping its quality by packaging materials or methods under any sur-
rounding environments, especially. The physical strength of outer box should be designated according to its own char-
acteristics for agricultural product packaging. Packaging dimension which would be fit to standard pallet is also very
important factor to reduce the distribution cost. There have been many agricultural products researches for export pack-
aging to the USA so far. However they have never got desirable results which enough to apply it in real. The main pur-
pose of this research is to develop optimum compressive strength and optimum dimension of corrugated fiberboard box
which would be used to USA export packaging of fresh melon as well as Japan.

Keywords Melon, Export packaging, Box compressive strength, Pallet, Container
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Table 1. Brief calculation of compressive strength by Kellicutt's
invariable

Type of corrugated Corrugated Formula
fiberboard paper
et (owy | A | promTRcz
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Table 2. Bursting strength and Ring crush value of papers pro-
duced in Korea

Paper | Bursting strength (kgf/m?) | Ring crush value (kgf)
$120 1.56 8.0

B160 2.08 12.0

A180 2.70 14.0
WK180 2.70 16.2

K,200 4.00 20.0

K180 3.60 18.0

SK180 3.96 19.8

KA210 5.67 252
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Table 3. Paper of the international price(2009. 6)
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EAREQ 550 x 366 mm2} 600 x 400 mm~7} JIS Z 0105
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oA WE Al 2 dE FEe] =L P E o
FAG 9] ARl WELA} X4 366 x 275 x 160 mmO]
AL, DWRE A= 9lom, A X]= 125 kef, I
e 95keflem® YEHEE 559 kef, Bl eE 475 kef
© 2 YEFSITHTable 4).

Table 4. Analysis for physical strength of existing package

Attribute Results

Package dimension (mm)
(Length x Width x Height)
Material composition SC240/B150/K180/B150/
(DW corrugated board Boxes) WK180

366 x 275 x 160 mm

Paper Cost (won/ton) R.C(Ring Crush) 125 kgf

K180 340,000 B.S(Bursting Strength) 9.5 kgflem?

B150 370,000 C.S(Compressive Strength) 559 kef
WK180 550,000 475 kgf (85% of Compressive
SC240 825,000 Control Strength Strength)
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Table S. Loading efficiency of existing box to the standard pallets
Pallet type Dimension No. of loaded . Lpading .Area
(mm) at first floor (configuration) efficiency (%) efficiency (%)
T11 366x275%160 12 (4%x3) 92.7 99.8
T12 366x275x160 10 (3x2+4) 77.9 83.9

2)E I¥nH 2N

A Aol fFH d
A et TFINE 4] AP Gotrr] fJa B
T E AAlEE oS g A¥, TIE HlEE 7|E X
AdAre] AAEE] 92.7%, FLHEEC] 99.8%=2 =A
AEo] JEAGo R FEehs WE A FHo= A3t
g 7o UePdtH(Table 5, Fig 1). ¥bdel Ti28 ulel
Ex 7| 28] AANEES 77.9%, sEE0
83.9%= 8= 90% oo &S TEATIA Kl T
FAGoR FEshs RN AR AYsA ot
N2 44740 ZahFig. 2).
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o] eyt AE F& A 7Sl RS Ao E W
B AR Eohd dREe] =T RlESE
Hdo] EA, wl=re] w71 E TRlESRs G840 Ho
A ZAAAQ] SR EREIY SV AT & A}
A FEUPEES] SRR SEE e ¢ RS
PEA A w|FAH o7 FEsh= WERFY] AAAl=
BT ZANFE 293 2ot WES o 5T

= T FE FA4 Aol #2 550 x 366 mme}
600 x 400 mme| FHRE] WrE ¥ XFLgaS A
dlof 3, rlxo g FET we TI2Y FE A4 4
o] =L 600 x 400 mm FAREC WEE ¥F X5
A At 2y SATH0EE T S7F] 7k
+ JHE ¥Fo2 HEE 5 I%EE 600 x 500 mme]
TEATFAIG A=l ARAE AdAS] e ¢

Load Rerf. 1cC

Cube Used 92.7 % iz Case / Layer
Area Used 99.8 % B Layer / Load
Pallet type t1l pall 96 Case / Load

Length Width Height Net Grosa

Case (OD) 366.0 275.0 160.0 rm 4.536 4.536 Kg

Product 1100.0 1088.0 1280.0 mm 435.456 435.456 Kg

Load 1100.0 1100.0 1425.0 mm 435.456 465.456 Kg

1100

1100

1.This is en example for the cape pack User Guides
2Jssued on 1108

Jlssued by QC Department

4 Approved by GC Manager

5 Use from 1/1/08

6. Valid until 1213172009

Fig. 1. Fully loaded configuration of existing boxes(T11 pallet type).
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Load Rer. 1 I
Cube Used 7.9 %
Area Used 83.9 %
Pallet type tiz2
Length Width Height
Case (OD) 366.0 275.0 160.0 ram
Product 1100.0 916.0
Load 1200.0 1000.0

1425

1000

1200

1.This is en example for the cape pack User Guides
2Jssued on 1108

Jssued by GC Department

4 Approved by GC Manager

5Use from 141708

6. Valid until 12312009

SOl ket 24t 87

10 Case / Layer
B Layer / Load
80 Case / Load

Net Grosa

4.536 4.536 Kg
1280.0 mm 362.8680 362.860 Ky
1425.0 mm 362.880 392.860 Hyg

305

Fig. 2. Fully loaded configuration of existing boxes(T12 pallet type).
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BAe] AE AAEA stk A W' RS 9140 mm
o} @180 mme] HWE 7)o 29la] 366x275%x200 mme}
333 x 300 x 165 mm X|572] AR A AT 366 x 275
x 200 mmE AAE WENAE 712 A2 366 x 275

x 160 x mme] WEFApe} vlwste] Fap F2 i, vk
40mm A= © FAA A, ole 71Ee] WELA
7F de] FFERRIESH Aol #37] wiEel] BEe] 2
7]1:}& _Tz_gz]—s} }d;:ﬂ_a_' §)\7] :q}l‘;'_o]oJE], u‘_i'_l%% /\]Z‘ﬂi A
A WE4t] HYS & HUTHFig. 3). 0140 mm
719] WS 366 x 275 x 200 mme] ARl 2 Ja) B
PARY FEIRE AYP=] izl F Sl RIF7ko]
SR T, 333 x 300 x 165 mme] AApel] ZAshA FAkzt
Y P2 o g AY=EAT 0180 mm 27| HELS

(e A U

366 x 275 x 200 mm<} 333 x 300 x 165 mme] F 4=} B

T oz FElE AYERIRE, 333 x 300 x 165 mme] A=t
o= o837k Qlo] = 7;]50] ZHlx|o] Mo g7} 7+

T okl A= Wb 0180 mm =279 WES ¢
HrEEgo7 A3, 0140 mm F7]2) BEL njFE
|og sk EHEAT 22y o] Ade EEe 2
7o e} EGAE BAS A5 ¥, 7 H7hd e
ZH|RR] MS ol wet WEe] A7) deleA] gek
Rong Fe ket WEe] A7) 9 7} F7loA AHt
7} Adsske WEel wet ARkl QAT dad slew
REasdl=3

W Z2gate] AL SC240/K 180/K180/K 180/WK1802]
AA 2 AZZH BZL £33 DWIEHHE FAHUL,
366 x 275 x 165 mm2} 333 x 300 x 165 mme] F71A] ]
2 LA =AY 7 3R] JAuARS s 2t
7t 124.8kegfel 93 kgflem® 2 22 ol SHEAUIL,
366 x 275 x 165 mm X9 A= =7k} Aot
Zbzy 559 kgfs}l 475 kgfo. 2 A E AL, 333 x 300 x 165
mm X0 A GSAE} AEA=st 742 597 ke
507 kgfe2 =7 = TH(Table 6).
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Mellon

Exporting~diameter 2140 mm

country

@180 mm

Japan
(366%275x200mm)

S

USA
(333x300%165mm)

Fig. 3. Packing test for melon.

Table 6. Analysis for physical strength of improvement package

Attribute

Results

Package dimension (mm) (Length x Width x Height) | 366 x 275 % 165 mm 333 x 300 x 165 mm

Material composition (DW corrugated board Boxes) | SC240/K180/K180/K180/ WK180 (AB)| SC240/K180/K180/K180/ WK180 (AB)
R.CRing Crush) 124.8 kef 124.8 kgf

B.S(Bursting Strength) 9.3 kgflem? 9.3 kgflem?

C.S(Compressive Strength) 559 kef 597 kef

Control Strength (85% of Compressive Strength) 475 kgf 507 kgf

2) WM EF¥AH 2N

FEWF=ANA A s7kEE SEE F43 A3
S5 AR e #F SRIEd ARrEdelds
3, 366 x 275 x 200 mm X|72] AFRol|A T113 IHNE=
71E AEAAS}L AR A EEE 92.7%, 3
< 99.8%S HTHTable 7, Fig. 4). T128 e EoiA
ANEE 77.9%, FEE 83.9%= =AU whAd
333 x300 x 165 mm “F=Fe] ¢, T11E I E A9 A
AMas3 Fhaso] 2k 90.9%9F 71.1%% SR EHIL,
T123 FEoM= HAE& FHago] 712t 91.7%%
95.6%= == AkFig. 5). WA 366 x 275 x 200 mm
AAPIA] A EEH 3HaES JHE JH =2 v
HORS wf, TIE FEAA 90%0)de] £&S 7/HE=
FEAY 758 WEFAE ATk 333 x 300 x 165 mm

o
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AAPIAR] A EEY 3HEES SHE FH2 v )
H3Re o, TIE TEAAM S F7hage] 71.1%=2 4
=] 90%e1de] &S HoFA] X3 om, TI2d IHE
ANME ANEEH FUEE BF 90%0)4e] 88 7
02 uFAY £E58 WEAAZ HAh wEbA
366 x 275 x 200 mm 2|2 WEHA = TIIY =lEC]
Agrel YB O Zo] £Zo] 7F53lal, 333 x 300 x 165 mm
o] WEAbE TI2E FlEd A3t nj5o g
Z0] 7Fs3les EAEHAUTE. o]9) tEe] Wi AMEE
FABE] 918k o2 ARG AT skeo® dF
A =3lehe 3] 2 W19 B8-S
E A Aoz "HES] AXEE §A]

o] Adgt XIS T3 FU1Ee] AMAIY FE de
g Rnow Azt

Table 7. Comparison of loading efficiency for each standard dimension boxes

Pallet type | Dimension (mm) | No. of loaded at first floor (configuration) [Loading efficiency (%)| Area efficiency (%)
T11 12 (4 x3) 92.7 99.8
2 2
T12 366275 > 200 11 2x4)+3 77.9 83.9
TI1 9 (3x3) 90.9 70.1
1
T12 333300165 12 (4 %3) 917 95.9
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expected loading shape by T11 pallet type

| |
expected loading shape by T12 pallet type

ol 2hgh o141 89

actual loading shape by T11 pallet type

actual loading shape by T12 pallet type

Fig. 4. Expected loading shape and actual loading shape according to pallet type by Improved box (366 x 275 x 165 mm).

expected loading shape by T11 pallet type

expected loading shape by T12 pallet type

actual loading shape by T11 pallet type

actual loading shape by T12 pallet type

Fig. 5. Expected loading shape and actual loading shape according to pallet type by Improved box (333 x 300 x 165 mm).
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. Existing box Improved box
Tests Conditions
(366x275x165 mm) (333x300x165 mm)
before Mellon's
vibration condition
Mellon's
condition
Mellon's
condition
after
vibration
outer of
mellon
inner of
mellon

Fig. 6. Anlysis of Mellon's box vibration.
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5. HEYAL ANEN

AR AFRE Y JEu EAAE 366 x 275 x 160 mm X]<F
TFZAO 2 SC240/B150/K180/B150/S120/WK1802] YA S
ARSIl DWABZ)FEIZ A videl dREH s=
A7}t = ATk DRES 98] WA WEgzke] |
A& AT ARPEE AN Al lossg 10%E &85
A3}, 0.65m*e] WAo] AT oz FAA Yt 7t
AL AEEAEY 20099 3Y, YA A IS v}
go2 mig FEAYH Whs 2kEd Ak 5259 /mPt
AZEQAL, 7FFHE DW ZFEHIEA 1509/m’E A8t
e, o] FHE A& olf= AN B 30,0007H
ol o] At T Al AAEE JheHIE 83 AozH
AEAAA ] ol Azt AEYA FE Al 30,0000
oS FEIY 7] dwZeltk(Table 8). ¢l AH==

=S 2ol tdste] HF S AL A3 @
A WEgAL] NG ks 438902 YERTE 366 x 275
x 200 mm XA 0] AR AR A 0] 0.7 m?, Z3
AL Drbs 5429, 7RHIE 1509/mPR HE A
N @7hs 484902 YERsTE 333 x 300 x 165 mm X
A e] A EARE AR AC] 0.68 m?, ZRALT
7R 5424, 7HE 1509/mPE HE ARk i @t
= 470980 vt Ak HEE7E vlasl 29 vh
A dEgate] @it 7)1 dEdake] wokEn =8 7
o] Yehd AL B 4= g, ole X9t4s =St
o] Ao R g FApHA I A} SIS Aom
gAgk otk 28y o714 B A= V1S WEY
2Zbe] AA AT 4380] oklzt 1,000 S}
T AR A 2w o] HAE Fi BEANAATE
ANE skl Aths ZelATh FAX LA 2] IA7FA 2
F7HHESR Q1% A7} 7hgHe] zbel7t Slhal &t
Heke Hserieh Agidrre] zpol7t 47s] A4 vehd
Aow wol A7} 7S AT oM Fde =
& Ao AzhEr o] Ads WA FRaT
o] 7} N 4 Al sk
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Table 8. The cost of Mellon's boxes

ol 2hgh o141 91

Attribute Existing box Improved box
Package dimension (mm)
(Length x Width x Height) 366 x 275 x 160 366 x 275 x 200 333 x 300 x 165
Form of corrucated fiberboard SC240/B150/K180/B150/ SC240/K180/K180/K 180/ SC240/K180/K180/K 180/
5 WK180 WK180 WK180

. . 2
D1me1.1510.n of boxes (m") 0.65 07 0.68
(Application of loss rate, 10%)
Cost of ted fiberboard

0s 02c0rrugae iberboar 525 54 542
(won/m~)
Cost of processing

) 150 150 150

(won/m”?)
The final cost 438 484 470
(won)

FO

(0] ;
O3

vl=2e] FTA Ado] 7PAske A 98] gikeel et

BAAY T 7] A5FHE sl ETEAAC] AR

= WA AAE 50 AEEE AT F e =
xA71Ee N EAEFs g Efv] Fxte]
stk B Are FEEF) 1w & $ Jde AAE
A A RE = 37T 9 Xegd g 3Yst
] o] Aol Utk FEUAAERI mis dEe] =
7hEE J}azt Z}zb T12%(1,200 x 1,000 mm)ZFT113

(1,100 x 1,100 mm)°]c}. 7]& HWEAR} XFE 366 x
275 x 160 mme-E T11Fole A8 TI2E= &
do] oA BgE IR EX| | o7 o}O% A= XH
AA S, 366 x 275 x 165 mmS}t 333 x 300 x 200 mm <]
T 7H AR T WEAE AAISISITE. 366 x 275 x
165 mm=zZ A" A= THE B HATE 92.7%,
FEE 99.8%5 UERH YETEE WERE AT
$ AR, 333 x 300 x 200 mmE WAE A= T128
JE] HAEE 91.7%, FEE 95.9%= YR A
FTE8 BEWE AT F AT 7S WEdAe
FAR AL SC240/B150/K180/B150/WK 18009, &7

= 559 kgf, A== 475 kg RA T, 1A m‘i*Pz}ﬂ
FAAA-E SC240/K 180/K180/K 180/WK 18024, =7
E 597 kgf, HAAEE 5.7kgfo B FTleleE s
ATk WENA] UIE @te 71 4389000, AA
21,0000 At MATEE 275} 366 x 275 x
165 mme} 333 x 300 x 200 mme] X|5=+A2] A A=A}
2ol iE ©7Re Zhzt 484903 470902 YERTE 7]
ExA Y] ABAH A 71E YR W ] JEst
7h HA] ks Axe] WE s ErE APA, hH WE
PR Ae 2P U= W&o At fA=EY
3l EAI7T AT
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