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Studies on the National Standard Packaging Modules to improve
Dimensional Integrity on the International Distribution Environment
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ABSTRACT The purpose of this study was to evaluate current packaging modules and design the most acceptable pack-
aging module for domestic and international distribution systems. An optimum packaging module can reduce package costs
as well as total distribution costs such as transport, materials handling and warehouse costs. Three different sizes of pack-
aging modules, namely U-type(600 x 500 mm), K -ype(550 x 366 mm) and I-type(600 x 400 mm), were evaluated in terms
of the area efficiency and MOEs(measures of effectiveness) for the T-11(1100 x1100mm ) and T-12(1,200 x 1,000 mm) pal-
lets. The results showed that the U-type module could fit very well for both pallets and the area efficiency of each module
was more than 99 percents. Area efficiency of K-and I-type modules was greatly affected by the pallet footprint dimensions.
U-type module also performed better result from MOEs evaluation. Twenty sub-multiple sizes derived from the U-type mod-
ule were suggested for the future development of the Korean and ISO standards on dimension of transport packages.
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Table 1. Sample dimensions and codes.

Module siz Box siz

Od(Lrlnin)s ° (out(s)ides, ;Sm) Code Note
600 x 500 U-00
300 x 500 U-01

600x500 200 x 500 U-02 U: universal
600 x 250 U-04
300 x 250 U-05
600 x 400 1-00
300 x 400 I-01 .

600%400 I: International
200 x 400 1-02
600 x 200 1-04
550 x 366 K-00

550%366 275 x 366 K-01 K: Korea
183 x 366 K-02
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Table 2. Analysis of 600 x 500 mm packaging module on 1,100 x 1,100 mm pallet.

Pallet size| Box code | Box size | Pat. type | # per Pallet | # per Layer| Area Eff. | Length Under [Length Over| Width Under | Width Over
U-00 | 600x500 P 28 99.2 - - - -
U-01 | 300x500 P 56 8 99.2 - - - -
U-02 | 200x500 P 84 12 99.2 - - - -
U-03 | 150x500 P 112 16 99.2 - - - -
U-04 | 600x250 P 56 8 99.2 - - - -
U-05 | 300x250 P 112 16 99.2 - - - -
U-06 | 200x250 P 168 24 99.2 - - - -
1,100 U-07 | 150x250 P 224 32 99.2 - - - -
x 1,100 | U-08 |600x166 P 84 12 98.8 1 - 1 -
U-09 | 300x166 S 168 24 98.8 1 - 1 -
U-10 | 200x166 P 252 36 98.8 1 - 1 -
U-11 | 150x166 P 336 48 98.8 1 - 1 -
U-12 | 600x125 P 112 16 99.2 - - - -
U-13 | 300x125 P 224 32 99.2 - - - -
U-14 | 200x125 P 336 48 99.2 - - - -
U-15 | 150x125 P 448 64 99.2 - - - -
Average Eff. 99.1

#P: Pin wheel, I: Interlocking, C: Column, S: Split
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Table 3. Analysis of 600 X 500 mm packaging module on 1,200 % 1,000 mm pallet.

Pallet size| Box code | Box size | Pat. type | # per Pallet | # per Layer| Area Eff. | Length Under |[Length Over] Width Under | Width Over
U-00 | 600x500 P 28 4 100 - - - -
U-01 | 300x500 P 56 8 100 - - - -
U-02 200x500 P 84 12 100 - - - -
U-03 | 150x500 P 112 16 100 - - - -
U-04 | 600x250 P 56 8 100 - - - -
U-05 | 300x250 P 112 16 100 - - - -
U-06 | 200x250 P 168 24 100 - - - -
1,200 U-07 | 150x250 P 224 32 100 - - - -
x1,000 U-08 | 600x166 P 84 12 99.6 - - 2 -
U-09 | 300x166 P 168 24 99.6 - - 2 -
U-10 | 200x166 P 252 36 99.6 - - 2 -
U-11 150x166 P 336 48 99.6 - - 2 -
U-12 | 600x125 P 112 16 100 - - - -
U-13 | 300%125 P 224 32 100 - - - -
U-14 200x125 P 336 48 100 - - - -
U-15 150%125 P 448 64 100 - - - -
Average Eff. 99.9
Table 4. Analysis of 600 x 400 mm packaging module on 1,100 x 1,000 mm pallet.

Pallet size| Box code | Box size | Pat. type | # per Pallet | # per Layer| Area Eff. | Length Under [Length Over| Width Under | Width Over
1-00 | 600x400 P 28 4 79 50 - 50 -
1-01 300x400 P 63 9 89 50 - - -
1-02 200x400 I 84 12 79 50 - 150 -
1-03 150x400 P 133 19 94 - - - -
1-04 | 600x200 P 56 8 79 50 - 50 -
1-05 300x200 P 140 20 99 - - - -
1-06 | 200x200 C 175 25 83 50 - 50 -
1,100 1-07 150x200 P 280 40 99 - - - -
x1,100 1-08 | 600x133 P 84 12 79 51 - 51 -
1-09 | 300x133 T 196 28 92 100 0 33.5 0
I-10 200x133 I 294 42 92 17 - 50 -
I-11 150x133 I 406 58 96 1 - 25 -
I-12 | 600x100 P 140 20 99 - - - -
I-13 300x100 P 280 40 99 - - - -
I-14 200x100 I 420 60 99 - - 50 -
I-15 150x100 I 560 80 99 - - 25 -
Average Eff. 91
zpolE Hs & AUATHTable 8~10). =14} &F1tHFig. 1-4).
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Table 5. Analysis of 600 x 400 mm packaging module on 1,200 x 1,000 mm pallet.
Pallet size| Box code | Box size | Pat. type | # per Pallet |# per Layer| Area Eff. | Length Under |Length Over] Width Under | Width Over
1-00 600x400 I 35 5 100 - - - -
1-01 300x400 I 70 10 100 - - - -
1-02 200%400 C 105 15 100 - - - -
1-03 150%400 I 140 20 100 - - - -
1-04 600%200 C 70 10 100 - - - -
1-05 300%200 C 140 20 100 - - - -
1-06 200%200 C 210 30 100 - - - -
1,200 1-07 150%200 C 280 40 100 - - - -
%1,000 1-08 600x133 I 105 15 100 2 - 1 -
1-09 300x133 I 210 30 100 2 - 1 -
1-10 200x133 C 315 45 100 2 - - -
I-11 150x133 I 420 60 100 2 - 1 -
I-12 600x100 C 140 20 100 - - - -
I-13 300x100 C 280 40 100 - - - -
I-14 200x100 C 420 60 100 - - - -
I-15 150100 C 560 80 100 - - - -
Avg. Eff. 100
Table 6. Analysis of 550 x 366 mm packaging module on 1,100 x 1,100 mm pallet.
Pallet size| Box code | Box size | Pat. type | # per Pallet |# per Layer| Area Eff. | Length Under [Length Over] Width Under | Width Over
K-00 | 550x366 C 42 6 100 - - -
K-01 275%366 C 84 12 100 1 - - -
K-02 183x366 C 126 18 100 1 - 1 -
K-03 137x366 C 168 24 100 1 - 2 -
K-04 | 550x183 C 84 12 100 - - 1 -
1,100 K-05 | 275x183 C 168 24 100 - - 1 -
x1,100 K-06 183x183 C 252 36 100 1 - 1 -
K-07 137x183 C 336 48 100 1 - 2 -
K-08 | 550x122 C 126 18 100 - - 1 -
K-09 | 275x122 C 252 36 100 - - 1 -
K-10 183x122 C 378 54 100 1 - 1 -
K-11 137x122 C 504 72 100 2 - 1 -
Avg. Eff. 100
Table 7. Analysis of 550 x 366 mm packaging module on 1,200 x 1,000 mm pallet.
Pallet size| Box code | Box size | Pat. type | #per Pallet |# per Layer| Area Eff. | Length Under |[Length Over] Width Under | Width Over
K-00 | 550x366 I 35 5 84 51 - 42 -
K-01 | 275x366 I 70 10 84 51 - 42 -
K-02 | 183x366 C 105 15 84 51 - 43 -
K-03 | 137x366 C 147 21 88 51 - 21 -
K-04 | 550x183 C 70 10 84 50 - 43 -
1,200 K-05 | 275x183 I 147 21 88 5 - 88 -
x1,000 | K-06 | 183x183 C 210 30 84 51 - 43 -
K-07 | 137x183 I 315 45 94 6 - 43 -
K-08 | 550x122 C 112 16 90 50 - 12 -
K-09 | 275x122 S 238 34 95 50 - 27 -
K-10 | 183x122 I 350 50 93 21 - 43 -
K-11 137x122 I 483 69 96 6 - 21 -
Avg. Eff. 89
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Table 8. Analysis of 600 x 500 mm packaging module on
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1,100 x 1,100 mm pallet and 1,200 m x 1,000 mm palet.

Pallet size Box size Pat.Type # per Pallet # per Layer Area Eff.
600%500 P 28 4 99.2
300x500 P 56 99.2
200x500 P 84 12 99.2
11001100 150x500 P 112 16 99.2
600%250 P 56 8 99.2
300%250 P 112 16 99.2
600x166 P 84 12 98.8
600x125 P 112 16 99.2
Average Eff. 99.15
600x500 C 28 4 100
300x500 C 56 8 100
200x500 C 84 12 100
12001000 150x500 C 112 16 100
600x250 C 56 8 100
300x250 C 112 16 100
600x166 C 84 12 99.6
600x125 C 112 16 100
Average Eff. 99.95
Table 9. Analysis of 600 x 400 mm packaging module on 1,100 x 1,100 mm pallet and 1,200 m X 1,000 mm palet.
Pallet size Box size Pat.Type # per Pallet # per Layer Area Eff.
600x400 P 28 4 79
300x400 P 63 9 89
200x400 I 84 12 79
11001100 150x400 P 133 19 94
600x200 P 56 8 79
300%200 P 140 20 99
600x133 P 84 12 79
600x100 P 140 20 99
Avg. Eff. 87
600x400 I 35 5 100
300%400 I 70 10 100
200x400 C 105 15 100
150x400 I 140 20 100
12001000
600x200 C 70 10 100
300%200 C 140 20 100
600x133 I 105 15 100
600x100 C 140 20 100
Avg. Eff. 100
A aES HATKFig. 5). g T AARFAE Ak wou B3] AFe 7t
FJE A elolls o8 77 glev TR 22 =i A, wuiEe] B9 st EA Ho] e ¢
AR SRIEE &5, A9, wdiEld, 225 e 4 L2k R a=
A7} 7FsshH T12‘5Ur 22 ARl Ae £5, HE, ol& 7k FRE 7‘WJH
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A $43 A% U
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Table 10. Analysis of 550 x 366 mm packaging module on 1,100 % 1,100 mm pallet and 1,200 m % 1,000 mm palet.

Pallet size Box size Pat.Type # per Pallet # per Layer Area Eff.
550%366 C 42 6 99.8
275%366 C 84 12 99.8
183%366 C 126 18 99.6
11001100
137%366 C 168 24 99.5
550x183 C 84 12 99.8
550%122 C 126 18 99.8
Avg. Eff. 99.7
550%366 I 35 5 83.9
275%366 I 70 10 83.9
183x366 C 105 15 83.7
1200x1000
137x366 C 147 21 87.7
550x183 C 70 10 83.9
550%122 C 112 16 89.5
Avg. Eff. 85.4

o} SFgAe 1Y E0 B 4 2lom] K type(550 x
366 mm)e] 3¢ LRAAGA 0] Wol ANYeE 71 =

A A ¢ okl AE

3. 825 2TMMOE) 24

E4E710 FERE AHERAES Lotrr] 91F MOER
oM FEREU type)e] 280l FUE AASHAA A
W PRto] AiF oz JYE Ao} dARle] yEA ¢
Tk Ao Jeith(Table 10, Fig. 6, 7) T-ERES =

Yo e gl PIHE 2 Slolw A
o ThE WA WHOR fARR] A} W 7
A Aglo] 7Fssla FAMElE W oA 5 o)

ArAY =2H BEEAREY X4 (sub-multiples)

= Table 113+ 72tk

Fig. 1. Stacking patterns of U-type packaging module (Left pallet: 1,100 x 1,100 mm, Right pallet: 1,200 x 1,000 mm)
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Fig. 4. Stacking patterns of K-type packaging module (Left pallet: 1,100 % 1,100 mm, Right pallet: 1,200 x 1,000 mm)




Vol. 15, No. 1 (2009) /RS

ISO 421 600 x 400 mm, T113 THE X|5of|x] Y
H 550 x 366 mm, 23] T118 % TI2¥ IFEEZE A

Utype Itype Ktype

Fig. 5. Comparison of area efficiency of pallets depending on
different packaging module dimensions.

0.70 -
0.60 -

0.50 -
H U type Avallablilty{A)

040 - © Hiype Availability{a)

S FiKtype Availability(A)
020 -

0.10 -
0.00 4

Base module | submodule 01 | submodule 01

Fig. 6. Comparison of availability of different packaging modules

Table 11. Suggested packaging modules.

A1E 600 x 500 mm EFEREX|F] AHHLE Table 129}

S EFE RFEse] tiek =0 EARE BEskE, B
FEEARES] 48 53 JUERY) HAEF 219 &
&5%19 7FsAES BRRIStaA) SHlA oo FtarA) gitt

A FHHAEFHS KS A 102GEEF AGAF)E
AR LgA] gevh 2Pty 1Y JHES £
Aoz BERAFsE e $elvet Yol Table 11
3 o] A HFEL viEths AL oY 7 RS
op7|she Zoltt. B2 A7 the XEEOY A4S
ARSIE 7} AR EoRH QAT OF Zlo|th XFEES]
Mzl M7go] 7R3 & =7Rbe] Axbel] dist A
3RS 7iotst o gtow IARES WAL ©] 7)o AAA

w43 el Ae) ShRasel ta 4% A7t H

0|

H U type Performance

rate(P)
0.50
M Itype Performance
0.40 rate(P)
0.20 - ™ Ktype Performance
rate(P)

Basemodule | submodule 01 | submodule 01

Fig. 7. Comparison of performance rate of different packaging
modules

Unit : mm

Base Module

mm

inch

600x500

23.62x19.69

package size mm(inch)

sub-multiple size, mm(inch)

600x500 (23.62%19.69)| 600x500 (23.62x19.69)| 300x500 (11.81x19.69)| 200x500 (7.88%19.69)

150x500 (5.90%19.69)

600%250 (23.62x9.84) | 600x250 (23.62x9.84)

300%x250 (11.81%9.84)

200x250 (7.88%9.84) 150%250 (5.90%9.84)

600x166 (23.62x6.54) | 600x166 (23.62x6.54)

300x166 (11.81x6.54)

200%166 (7.88x6.54) 150x166 (5.90%6.54)

600x125 (23.62x4.92) | 600x125 (23.62x4.92)

300x125 (11.81x4.92)

200x125 (7.88x4.92) | 150x125 (5.90x4.92)

Table 12. Comparison of different packaging modules.

Packaging Modules Positive Negative Note
(mm)
600x500 can be good for both T-11 & T-12 pallet | |mited pallet pattern U-type
limited numbers (Universal)
600X400 100% of area efficiency on T-12 pallet | not compatible with T-11 pallet not suit- I-type
ISO standard able for pin wheel staking pattern (International)
o . . not compatible with T-12 pallet K-type
550%366 100% of area efficiency on T-11 pallet limited in Asia (Korean)
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