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Standardization of Safety Factors of Corrugated Fiberboard

Containers for Selected Agricultural Products
Haeng-Ki Seong” - Young-Chul Kim® - Dae-Sung Hwang™ - Kyung-Sik Kang"
*Departmant of Industrial Management Engineering, Myoungji University

Abstract

The aim of this study was to develop a standard to estimate safety factors of corrugated fiberboard
containers used for agricultural products. This study is limited to fresh agricultural products packaged in the
corrugated fiberboard containers and further work needs to be done, but we believe the data and results
obtained by this research will greatly help to set proper package design for boxes. Especially, safety factor
would be practically helpful for researchers for future study and packaging users to save packaging costs.
Keywords : safety factor, corrugated fiberboard container, agricultural products package
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slotted container), folderd #-2AHdie cut with roll
end & self locking end tray type), bliss& 2] H&Ak=}
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Factors Compression Loss Multipliers
10 d: - 37
ays percent 063
loss
30 d - 40 t
ays percen 060
Storage time under loss
load
P d - 45 t
ays percen 055
loss
180 days - S0percent 05
loss ’
S0percent — 0 percent L0
loss
t -1
60percen Opercent 0.90
loss
Relative Humidity
under load TO0percent — 20percent 0.50
(cyclical RH loss
variation further 80percent — 32percent
increases loss 0.63
compressive loss)
t — 52 t
9Opercen percen 048
loss
1 t- &5 t
O0percen percen 015
loss
‘Wor
Bast
Pallet Patterns C st
ase
Case
Columnar, aligned Negligible loss
Columnar, misaligned 10 - 15percent loss 090 0.85
Interlocked 40 - 60 percent loss 060 0.40
Overhang 20 - 40 percent loss 080 0.60
Pallet deckboard gap 10 — 25 percent loss 090 0.75
Excessive handling 10 - 40 percent loss 090 0.60
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<3 7> HFEALE] ol EEAE
T A (mm) A4 A=A E(kg)  HlAL
B 560 x 325 x 200 KA180/A180/K180/A180/KA180 431
33%7]
550 x 366 x 200 KAI80/A180/K180/A180/KA180 436
<H > ulFAdAe] HEd BAS 1A
T 274t 7 (mm) AAGE  daghdke) W57 (ke) HAAS A%
3371 560 x 325 x 200 11 360 431 48
- 550 x 366 x 200 12 39 436 44
<3E 9> iRt REIHE AAEE
T o7 4514 (mm) 2 2 F8(%) H] a1
3571 560 x 325 x 200 60.2
- 550 x 366 x 200 9.8
O LEw =3
(g 7) WA 25 S-S 28 47 F2 9 233
<E 10> A9F 9 FEARA BE exE 2943
o 493 % %
L5(0) 4 %(%RH) 25(0) 4 %(%RH)
it 185 9.6 19.7 %.1
el 237 97.1 20.3 972
EPN 174 484 188 %.3
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Kinds KA210 K200 B150 SC240 S120 SK180
Max. 214.70 203.84 15492 25852 122.34 181.00
Basis Weight Min. 211.26 199.42 14846 251.28 120.18 173.16
(g/m) Average 213.01 201.20 152.60 24.89 121.35 177.38
Std. Dev. 1.08 1.65 193 2.27 0.81 247
Max. 29350 291.40 271.17 20657 216.80 262.90
Thickness Min. 277.00 284.80 244.43 291.03 202.37 250.20
(fm) Average 285.40 28756 254.66 203.35 207.78 257.26
Std. Dev. 2885 521 61.65 3.38 16.09 13.81
<} 12> F=o wE 7= SA v
Dimension Sum of Compression Strength(kgf)
Perime-t Comp.
erme Cor. A " Multiplier
R H er of  Quter Center Inner Str.
L W ed. . Total for DW s
Box  liner liner liner (kegf)
(B F.) (A F)
50% 479 100
Mea-
70% 550 366 110 47 007
sured
90% 249 048
50% 3710 900 1524 1029 1476 9%6.16 520 1.00
Esti-
Sted 70% 550 366 110 1832 2944 768 1239 878 1127 7790 0442 21 019
mal
90% 1553 413 751 472 799 4437 240 054
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<E 13> ddiEEe wE EvA] e S E
Units: kgf
Composition of Corrugated RH, %
Co Strength
Boards - Strengt 50 70 %0
Max. 374 347 219
SC240/K200/SK180 Min. 34.1 331 209
(SW, A flute) Average 3H.8 3.1 21.3
Std. Dev. 1.7 0.7 0.5
Max. 42.0 40.5 265
SC240/S120/K200/S120/SK180 Min. 419 36.2 24.0
(DW, AB flute) Average 42.0 3R5 25.0
Std. Dev. 0.1 2.2 1.1
<E 14> g Ee nhe 2 gAe] gEgE
Box type 50 % 70 % PN %
Average 3715 3065 171.7
RSC type
Std. Dev. 11.2 324 14.2
SW Average 6187 536.4 3H1.9
folder type
(A flute) Std. Dev. 6.9 152 5.2
. Average 263.1 2379 121.7
Bliss type
Std. Dev. 79 177 52
Average 690.2 606.9 4592
RSC type
Std. Dev. 136 7 72.8
DW folder t Average 1,533.7 1,3454 913.0
older
(AB flute) e Std. Dev. 286 329 50.8
. Average 465.1 425.0 278.3
Bliss type
Std. Dev. 75 56.4 215
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<HE 15> APPdAtel AgE b Al A

T8 2214 (mm) A A 3P Hkg)* ARy LA A
A 314 x 235 x 170 10 180 479 106
Skg
B 50 x 366 x 110 17 280 568 811
10kg 510 x 360 x 190 10 360 526 5.8l
A 510 x 360 x 280 7 360 526 &l
15kg
B 440 x 330 x 270 7 360 49 551

* QIS 4 HEHAS U9 BAJYEFES.

<HE 16> WEAR ] A8 kA B

T & A (mm) A A 8 W (kg)* AEAE (kg) ok A4~
560 x 325 x 200 11 360 431 48
3%7]
550 x 366 x 200 12 396 436 44
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Alternative type Block type / 2 M)
[1 8] Felgfo]l= whx njde] Ukl EFY

Printing & Treatment

(2% 10] =] 14} 7kl me ds7d=a<] Ws}

70%
60% .

A 413 AP

50%
o o a4 AAE A A T gue
382, vl X|(misaligned) ¥ 74-F 10-15%2] <43}
i, == 9824 AAl(pin wheel) &= 40-60%
‘ d3h&-S HArh[12]
- 5 10 15 20 2 AAE Zolo} Eo| Ao 7 g A=
Amount of misaligned, % o =

@ 8

o 7
AR P) 2007 AR A el 6xee U5
(71 9] shelietel=el 44} wjol ] 5 vizwixje) <

FETF AskEE Alem dERkt

30% -
20%

, L

-2

10%

1o o m&

0%

i

o

.
otk

<E 7> frEedel] mE ALUSAE H AT

Box Size 550%366%120 440x330x110 366x275x110
Box type (DW, AB flute) (SW, A flute) (SW, B flute)
Composition SC240/5120/K200/S120/SK180 SC240/K200/SK180 SC240/S120/SK180
Net Wt., kg 10 5 3

Gross. Wt., kg 105 5.3 32
Number of Boxes 11 13 13

Actual Compression, kg 105 636 384

Avg. Relative Humidity during

distribution process(A-1) & & &
No. of Cyclic Humidity(A-2) 0g 13] 33
Stacking arrangement(B-1) column pin wheel column
Overhang(B-2) 0 0 0
Storage time during 1 1 10
Load(day)(D-1)
Destination(D-2) Domestic Domestic Oversea
Printing(E-1) 14 14 204
treatment(E-2) W+ T H szl RS IR s
Total factors combined 0.40 0.23 0.25
Box strength required 261.16 275.05 1655.46
Safety factors 2.49 4.32 4.05

# A7) B2 Aol fE o] gEbdel whef bdAlrE WE S Qs

% Column W21e] AAlE} st et 5%2] misarrangement™ “dA] dojd 4= glom @ ofd] 93t 57w Ashs
xa
1 0.

# FHE 2tk AAA] AbEE b Ale] 2n) A8
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< 18> ZRAPIARe] A’

Product Net Wt. (kg) Box Size BCZ);EOB;?EOI&;Z arfatfl;lz;int Ifjcf;tfs
3 366x275x110 (SW, B flute) column 30
Apple(Fuji) 5 440x330x110 (SW, A flute) pin wheel 40
10 550%366x120 (DW, AB flute) column 35
3 366x275x110 (SW, B flute) column 35
Chinese Cabbage 5 440%330x110 (SW, A flute) pin wheel 45
10 550x366%120 (DW, AB flute) column 35
 PAAlFE Sl 8-S ARtk Zloly = F-EAS.
% FHE 20 AAA] A PdAITe] 2n) AL

414 EFAEA 7HE3AH 2 A4

=
Tz el x2E =9

10002 Bghe v AWelahs 8%, B 45 90%
& Q3 A% 95% Aol g FACE wef

VEAEI} TG A AFAEE FIETHE

0

. (average relative humidity), T35 (cyclic humidity),
¥ (stacking arrangement). overhang, <14] 2
A & ATUEel 7|=dE datag 7|EoE o
. Rk FEE 29 AAE e AS AbEE b

O oy o
2T PR )

o] 20f7k €k DW 10kg “37ke] 73§ oF 259
A47) Beskv] SW skg gAHE 439] HA4
7} 77 B e,

7_:]'
AT = IEFARED B ATl 2E
WAL digh BEEETACHS (R 18)9F 2tk

BETGTAS A7), ), $F F2E HE
87, 94 L HERd 5 B 1% Aoz A
3 AnE HgoR @ otk FontE g%
Folok @ AL AL A4 L FEBH
Mst 5o mel fEdeles Aol R EEEY
AL TggA] 18 R A QoiA 71g B
Aol AAAoln rgS ;Elsh] Siste] Aue
Zeltt

ukebs ARkl F7E BA kS ares)

o 714 Feldew Aha - e Aoy,
o] BAE AFUE S BRI 2 A
SR

o
AROIR] BFHA FERAGE)
T, AHEE A ]
A R Tk Sl

9 Rl
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o9 AT FFL AL AR A
F8% Aol ApAe FEwssh 1% 34 5
o FEDClT T & Ytk BE RO £
of Wa TEFl ¥ 4G FAAY FHPw
AL F FE Jed JUHoE £3 F 57
Zro] TR 59 olUigl Tyl BNAE 2 Folzk
sl

59 oluls] #F Aol WASH: WgEe] EAws)
=R gEelt AFTRR A% ¢ ol
OB AT BAel FuAYAL A4 AAS
2 4O B Fwshe 998 Haskd
F 9l ol

5.2 &5 AFIA

1) e FAE 54 L 45540 BE A
)« ]—E
ol AT AW 2Fe
AAvieh e FA 54 9
o TAW FAAS ol

L

2) ¥ZAR Ao E B AT

A 7 9o gE dee £ = Zehago]
U 54, 4 5 o2 A gk dF 2 2% ol
o] 53y %E}H FAo] ALHE A B A4Ay
25 A7 A SRR EAG wial FdA] 7} of
U IR oigk BekATE 3 g s}

[1] 3=r2kdE= KS A 1026 @ T¥EF3E2] H7pA]

5

[2] = AEATRES], ASTM D 4169 © "Standard Practice
for Performance Testing of Shipping Containers
and Systems @ TE87] R A=F] HFIF AW
Rl

[3] vtEwl 9] 3 “sakE g AR gt AT
o) BA3 el B8 AT, BIER71A93
=], (1994) : 358-368.
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