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(I 1) Physical data of the corrugated fioerboard boxes used in the
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Box B 506 355X 240
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Note 1): combined basis weight

(! 1) Absorption and desorption curves of the corrugated
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(AFE1) The expeimental equipment for compression test of the corrgated fiberboard boxes.
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(&l 3) Typical force-deflection characteristics curves of the corugated fiderboard boxes.
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(32! 4) Maximum compressive of the corrugated fiberboard boxes as a function df
temperature, relative hurmidity, and MC.
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(E 2) Direction of panel failure in the corrgated boxes during compression
according to the relative humidity at the tempesature of 20°C {10 samples per

each condition)
- = o m:a%%
. ;;33(
Outward
40 2 4 4
60 2 5 3
80 9 1 8 1

Note: 1) vertical side panels deflected laterally inwards or outwards, 2) otherwise deflected,
Figures(l, 2, 3, 4, 5, 8, 9) indicated the number of pane! failure in the box.

(22! 5) Maximum compressive deflection of the corugated fiberboard boxes as a

function of temperature, relative, and MC.
17

16 —T T

§ 'llcmpe‘ratu [e ] Temperature ‘

H *6°C *10C|» ZOIC * 30'C E *6Cj° IO'CI s 20C * 30’?
514-..., S PR T s SN 18 - e [EREEEEN T
b ~=~iBox & i : ——Box Al !
'(o ..... *mn' fAinted valuel by EM . (° b emoxm :::“;:Z"
- G008 - MCDR&7.34+0.51 (MC)-0.01 ~3 .
g M:D‘R;-%o‘””:o. h '.»'.' .. .§ <r”250.9347> e
Rt Al LAl el Bk e TSI oo
212 o ".o‘/'/‘ g R *
2 / g o4 i /

g . . é g»‘/ *

= Rd - ) EONNNN ' <U
%10-....;0'.. T S S Y -5‘1" ----- .-"_*.‘ .n

M N g .

El Mt g 1 2

2 MCDR=0.0699+0.G005(rh, 3 .

& <1 I=0.5492> a. .

£ 8- RPN U VRPN N A & 9_/L FUE D SN

8 8 [CDR£8.46+.0.49(MC)-0.01(MC) ~ 2

}i E <r~2=0.9614>

= =

gl . . 7 . g
28 38 48 55 68 789 88 95 4 8 12
Relative humidity, %

<MCDR-RH>
33 BLRIMAI HESY v, Jiieert 2245 2o

2 R Je A7) &
Ze HgEY e wEgow

TEEA w7 Agsge

66 =37 . 1906 7

wrake] £AZH(LxD)o] <t
£ gatod wET oe
NS FHRAGAE EFo|
@9 dold F9 4Vt LW
A Fzo|7} & AZolH, uig
Zo] ojurti= T Zo|Te

16 20 24

Moisture Content, %(d.b.)

<MCDR-MC>

9 71 B2 F9 Eolvt
A2 BEE, qe¥os HYy
HE AT & S AR Y
FAYF7IEIT I, 3
A ZAAGAY] B EkE
ARse Qe L3 A
o= ydn,

A



ooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooo

AR Eol7 M2 Y A
A2 APRERS AF vln
g e fenz grNe A
2 wol2 APFE v A
7S] @9seldY] AQFE &
A vhe 2R 99E
ojFe MIF & AFJEEN
YeRRSich

£ F2d g AR F
W& AFEMCDR)F g
g @& HYPEAHI &
FAE (29 69 A =A%
e ANUSHAES
F2d uet Ao HHFem
7R oY, Sxd mEAe
AEHQ] A go] Ik

AEE 32~92% B9NA
Bax A7} 9F 00859-01159, Box B
7} 2F 00967 —0.13272 Box B
o] HRYEXZEL Box A9
Hsld Hed, ole YEAT
o= MZ uiiEs AEol%
t} o]ZXE Box A7} Box B
o B3l BE - &% 24
oM Axste =3 S HF
A A $58 ZAog wdy
Ack.

WA 9] gl uE A
Ao HdEAAEL g
o] F7M w23 FrEe

2 Iktien, #4gdl F
Zhl met HMAES] 7}
o] & F3}EU

4. BEAYNS YR VEY
LEERE

4. eEZTHA?S| eRlF

ZWAEAE YEUEE T
A= 7B ehEE @_g_;q
o] 4FA=RC), @F9 F
®ZAAY FF, @JE-I&XH
g 5o om spHaes
2E OAA T} Ao] - £
], @RUAAA YA, %
A Az 2ol @A A
271418 Aol @FFAHFY
apo] Fol Aok T3 AxbY
5 Fole olF 84 9ol 4
g 719 g3tajiEe] #o
o] A 4= A%
gk ’

TN Q4SS
A QA9 FEAE(RC), F
Aeg HPFA=(ECS) 2
HHFAZRE e F
Aol wet ZHASHA o4
o2 3 4 A= \:ﬂ-l:ﬂE—'_o]
QoA = o] 8Fo gtk
HEE A7+ A3 F Kellicutt
A A= B
12 A71A] AAE X
Shala glo} 7Pg MBI de
o Qs o et
oA AREE L Tk

P=P(A'X/(Z/9)5]Z (1)

Agr.\z‘r

°‘ tlo 4>
EI r[o mn:

u)

FEPTI QAT A P T

A7\, P=379 &7
kg

=IBAY FAYSAE
(33334 kgy/1524mm

Ay=FA(AZ=836, BZ
=500, C& =610, ABZ

36)
=*&1M*HA*—059 B
, CE=068, ABZ

~

Z=24Ae FEZ(L+W)
X2), m

A7\, Pye ERAE 74
s Fx|(Foly 3 ZAA)
o] FHAZHEAN g 2
o] ALtk

Py=3RG-0 +3RC; -5 (2)

H-Z A (single wall, SW)
o] 7%,

Py=RC ¢- 0 +RC; -%“RC
i (3)

258 23] (double wall,
DW) <] A4,

Py=RQ@-0+RCs -0 %RC
t-m (4)

+RCf—0-%+RCe-;

A7), RCe = i)
A4, key/152.4mm

RCr =2AAe) a4,

kg/152.4mm
L=228((F 4 2D
0, m=2WAY uppz

1906. 7 - =& 67



EXLHA

(E 3) Dimensions of feuit boxes

15

20

Aoole 203 [ 303 | 350
: 15 320 | 310 350 2
Pear 15 | 440 | 303 | 303 350 20
Persimmon | 15 | 410 | 300 | 250 (Iéf‘ﬁy‘s‘llfsog) 350 20 10£2d
Orange | 15 | 360 | 305 | 250 320 20
e |15 [0 [ 320 [ 225 420 20
10 | 440 | 320 | 225 360 20
Note: 1) GW = gross weight(packaging unit)

(F 4) Dimensional parameters(nominal)
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(F 5) Cdompression dtrength of the standard liner and medium paper Liner
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AA | CS=0.0619(BW) +5.8210x 10 "(BW*—9x 10~ (BW :
L A | CS=0.0519(BW) +5.8210% 10 {(BW? ~9%x 10~ (BW® 0.999
ANEr
B | CS=0.1310(BW) 0.999
c | CS=0.1100(BW 0999
A | CS=0.1450(BW 099
Medium ™51 05— 0.1301(BW 0999
paper
C | CS=0.1101(BW 0.999
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(228! 6) Flow chart of the CSDP
— BT: box typelSW,0W.TW)
FT: flute type
FG: grade of corrugating
CASE BT Tadum
BWL: basis weight of finer
INPUT LG.FTEG CASE else 2 h
BWLBWF BW: bass weigt o
AXdd TX: take-up factor
AX: fiute constant
CALCULATE: JJ: box constant
for l=1 t0 BT+1 i
RCL(]) next RCL: AC of liner
for 1=1 to BT RCF: RC of comugating
RCF{) next medium
Px: vertical compression
CALCULATE: strength of corrugated fiberboard
Px,CBW.S CBW: combined basis weight
of comugaied fiberboard
CALCULATE: PMCK: compression strength
PMCK.PWOLW by McKEE's formula
PKEL: comprassion strength
by Kellicutt's formula
PWCL: compression strength
no) ©12)> (11 by Woif's formula
0.7<2<3.4
S area of box
W: weight of box
Liyes) 0: depth of box
Z: penmeter of box
JPKE= ’ , CALCULATE:PKEL \
]
PRINT PKEL,PMCK
BTFT.S.W
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A7V, TW =ZBA3A

@A &7 % (Kellicutt,

CBW= 3BWe—+ 3BW; - &
(12)

SW 734,

CBW=BW:- 0 +BW; -&
+BWe-i (13)

DWe] 7 ¢

CBW=BWt-0+BWs —o-t
+BWe- m +BWr —i+ WtBW
(14)

upebA ZuA ALY FFA
© T3 7o) Akar

(CBW) - S
1000

(-

™ = (15)

ZF5A, kg,
S =ZWA IR FHA, o
CBW =28 %%,
g/m*
BWe = golie] W g/m
BWr =242 W%, g/m’
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(T 7) Example of the designed compression strength of the corrugated fiber
board box by the CSDP. ’

Select of corrugating medium grade..
Basis weight of OUT liner (160 -
Basis weight of IN liner (160 -
Basis weight of corrugating medium(11s

CSDP (Compression Strength Design Program of Box)

Length of box(mm) =500
width of box(mm) =355
Height of box(mm) =280
Select of box type..
Select of OUT,IN liner grade...
Select of flute type............ A(1),B(2),C(3) =1
.A(1),B(2),C(3)

.SW(1),DW(2),TW(3) =1

340 g/m*2} =180
340 g/m*2) =180

** RESULT OF CSDP **

Dimensions (mm) (L} 500 (w) 355 (D) 280

Area(m"2): 1.118545 Weight (kgf) 6174369
<KELLICUTT>: 391.0498 <MCKEE»>: 315.5765
<WOLF> : 389.4204

Press any key to continue

AA(1),A(2),B(3),C(4) =2,2

- 180 g/m*2) =120

=2

(& NoM B s} o] A
Aol F4, X, FHAY] 9
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9 ZTAIA disieq] &
USAEAA Z2ags 44
3 A= (R 8)F 2t
TG FEAIRE 3T~
RH 50%<] ZZ/delolA 204]
ZF HENT F EAEEE
10mm/minZ A4 £33 A}
o] UE7FE(KS A1012)9]] H)
3lod Kellicutt$} Wolf 2ol &
100kg; o1} 2 oz AAE
Ao}, McKEEA oAM= v]a
A dxEhe oz AAEY
th oMY ASXe} AR
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(F 7) Corrugated fiberboard boxes used in verification of CSDP SHAAE A, FART
2 ZRAYS] E8L 78]

} [e) =5 A 3 =S
Box A |KA/ASHY/S15/A55/KAD 505X 355X 280 ‘1‘] 6]4# }\0 Z}"] l:}-:'1—70 = é A]
DW Box B [SC*/AS™/AS™/ASP/KA™ 505X 350X 240 A+B Z 27 (Compresssion Str-
Box C_[KA™/AS™/A™/AST/KA™ 4257 2% 20 ength Design Progrom of Box,

SW Box D [KA®/AS™/KA™ 370% 280 % 223 A |

CSDP) ol thate] AF3lTh

(F 8) Comparison of the measured compression strength of boxes and

. . : L2 Q93
designed compression strength by CSDP oldel W8S sk o
&% 2o
: 1) FAg ZHA e st
Box A 742 867 751 855 1.1039 1.3589(1.396) N _ _
Box B 674 769 682 755 1.0249 1.4451(1.494) 5 2 €54de 2Rd
Box C 816 921 824 906 08375 1.3066(1.278) Az BP0 T27A
Box D 305 308 320 378 0679 0.6958(0.690) oo ‘
=S Al 7y A AQ [e)
Note: 1) CS = compression strength, ( ): measured weight b= —]: 20 ] L]: %E E—]gi—
ol

2 ogl=
(F 9) Compression strength variation of the fiberboard box(SW) according B, ool FFel o8 =EHE
to flute type by CSDP BIPTEol gl o3 3

Jeegrn g wokth A
&S 2F 50% o)dollA A

| Kellicut 391.05 305.84 35725 L
S:e“rg:s;:’; McKEE 31558 23368 276.04 F59 Zvlo wel BFEe
Z Wolf 389.42 288.36 34064 go FA3 Zrklgoen, 7
Area, m 11185 N
Weight, ker osla | 059 | 06040 2 AEEN &5t B8

52 BIPrLe W 33
ZoAol A3 A4sel 2] dol 2 Aol FAELEA  myn
UeeliE BE BUS K AT $FABZA TV )3uaae Auusds

I o Ao e £F olgol B duE A A = Zux F9grchs 9%
AR HAR] § F2 AW ok wed SEANAS 2R o 284 o Be 93 Ut
o ZANT X9 U B F A AA) FAE APAL, F o AuEEY Zvle) we)
B B 2AUEEY 22 2uAe FduE, VAN 349 gaske JFoiint o
o 2 L viAe TR 2 A9 F444% # €58 A exnche Adses ¢
e B A A #F  FAUTAE T F UAEY 2w viRe 93] F3is)

A& i vl g Aotk A7} - AlE S, Qom Axle] HuYEAee

T2 BAAEEE dRE R g3 9 R g5l Sk wet 2k B
SRAGAY ol 8HL glon  Fa IR BRI W Aoz i
FAA AREY 4F E sl olF AR FEESC 3)8Fo] o 53 =7
HaEAEel #Pegd #E  0E YFPEEINE T, sigen AR gFgEHe
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