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Abstract

The compression strength of the corrugated fiberboard boxes is very important information to the
manufacturers and the end users. The computer program being used to design the compression
strength of the boxes was developed by using Korean Standards for the corrugated fiberboard box
and some other data. The developed computer program could be applied to only the boxes produced
according to the Korean Standards. Also this program needs to be revised continuously by the newly
added and developed data.
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Table 1. Dimensional parameters(nominal) of the standard corrugated fiberboard

Total

Caliper . No. of
TYPe Of flute, th}:)cplfl’iss flute t?ggt—up
T - S per 30cm or
A about 4.6 about 5 3412 1.6
SW B 2.6 3 5042 14
C 3.6 4 40+2 1.5
AB - 8 _ _
DW
AA — 10 — —
TW AAA - 15 — _
FHzL  elolur w9 sk &I Co) 35202 uprrl Zabale goluel =4l

=(RC) &, vjtE7ze) wleh AA, A, B, C2l 45 o B34, Habd Edn(R=ei)E £ 29
Fo2 vy, FAAE uijkE7tEe] wet A, B, e 4]

Table 2. Compression strength(RC) of the standard liner and medium paper
Liner

Type CS, I, SCs, Emin), Type CSY, ke, SCs, (fnin),
Grade BWY, g/nd kgrm/ g Grade BW, g /ni kg, mi/ g

160 224 300 45.0
180 25.2 L0 A 320 48.0 15.0
200 28.0 340 51.0

AA 220 30.8 160 20.8
260 416 180 23.4
280 44.8 200 26.0
300 480  16.0 220 28.6
320 51.2 B 260 33.8 13.0
340 54.4 280 36.4
160 20.8 300 39.0
180 23.4 320 416
200 26.0 10 340 44,2

A 220 28.6 170 18.7
260 39.0 5o C 190 20.9 11.0
280 42,0 210 231
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Continued
Medium paper

Type » i Type , SCS, (min),
- €S, ke 5CSY, Emm), CS?, ke, (fnm)
Grade BW", g/m kg mi/ g Grade BW, g/m kg, m/ g
115 16.7 5 160 20.8
120 174 180 23.4
A 125 18.1 14.5 115 12.7
160 23.2 120 13.2
180 26.1 C 125 13.8 11.0
115 15.0 160 17.6
13.0
B 120 15.6 180 19.8
125 16.3

Note, 1) : BW=basis weight, 2) : CS=compression strength(RC), 3) : SCS=specific
compression strength( = (CS/BW) x 100)

F 29 FBAL 2oluist FAAY 7 SFolA
Qelo) okl Y FFAEROY) FAAT &
WA Fehr19lekod, T 33} o] Fepoll B FE

ZFE(RC)Y HANS 717t Faked ZoadA] 4
234k

Table 3. Regression equations of compression strength as a function of basis weight

Kinds Grade Regression equations ré
AA C8=0.0619(BW)+5.8210 x 10~ 4(BW) *—=9x 10~ ( BW)? 0.999
L A C5=0.0519(BW)+5.8210 x 10~ BW) 2—9x 10~ "(BW)* 0.999
iner
B CS5=0.1310(BW) 0.999
C C5=0.1100(BW) 0.999
A CS=0.1450(BW) 0.999
Medium _
paper B CS=0.1301(BW) 0.999
C C5=0.1101(BW) 0.999
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de F7Fe] A& Ao AT 3
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%‘5‘]94 AAR gk Abeldl 79 dA|Fh=
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(D) > (1/7)
0.7<2<3.4

+ l(yes)
PKE=

“Impassiable”
- |-

: |
CALCULATE:PKEL

|
!
PRINT PKEL.PMCK |

BTFT.S,W |
1

INPUT LW.D.BT
e — BT: box ypeiSW.OW.TW)
SELECT CASE &7 LG grade of finer
ET: fute ype
B L FG: grade of comugating
medium
CASE 8T . i i
INPUT LG.FTFG | '+ CASE eise | i Dasis weignt of trer
BWL BWE : BWF: basis wexgnt of
‘ l : comugaing medium
- FLTHIC: cafiper ot
READ FTHIOT | comigated fberboard
EaaY) TX: @axe-up faciof
l AX: flute constant
CALCULATE: <t bax constant
for =1 to BT +1
RCL(I) next RCL: AC of Sner
fori=1 1o BT ~ AC of
RCF() next r;ﬂ\gglmn o comEng ’
:
CALCULATE: sTength of comugated fberboard
Px.CBW.S CBW: combined bass weignt
! of comugated fbertoard -
CALCULATE: PMCK: compression strengmn
PMCK.FWOL W by M:'J(Ec:s ‘ormuta

Z: perimeter of box

Fig. 1. Flow chart of the CSDP.
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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...SW(1l),DW(2),TW(3) =1

Select of OUT,IN liner grade... AA(1l),A(2),B(3),C(4)
Select of flute type............ A1) ,B(2).C(3) =1
Select of corrugating medium grade...A(1l),B(2),C(3) =2
Basis weight of OUT liner (160 - 340 g/m"2) =180

Basis weight of IN liner (160 - 340 g/m"2) =180

Basis weight of corrugating medium(l1lS - 180 g/m"2) =120

2,2

** RESULT OF CSDP **

Box type SwW Dimensions (mm) (L) 500 (W) 355 (D) 280
Flute type: A Area{m*2): 1.118545 Weight (kgf) 6174369
Strength of box(kgf): <KELLICUTT>: 391.0498 {McKEE>: 315.5765

<WOLF> : 389.4204

Press any key to continue

Fig. 2. Example of the designed compression strength of the corrugated fiberboard box by the
CSDP.

Table 4. Corrugated fiberboard boxes used in verification of CSDP

Box Type Kinds B?glictlerc?—in ipr:)rfé?;m : (L?(ir\r}l\?isli-(lj?,smm Flute
Box A KA+ AGHI4 G5, AGE0 L KA 505 x 350 X 270
DW Box B SC™-+ AS®'4 AS'® 4 AL KA 510x345%x230 A+B
' Box C KA ASIL A8 AG0 4 A2 425 % 295 X 260 '
SW Box D KAM04ASH L KAN 370 % 280 x 223 A

.Table 5. Comparison of the measured compression strength of boxes and Designed compression
strength by CSDP

Kinds Measured CSV Designed CS by CSDP

Area, m Weight, kg,

Kellicutt McKEE Wolf
Box A 742 867 751 855 1.1039 1.3589(1.395
Box B 674 769 682 755 1.0249 1.4451(1.494)
Box C 816 921 824 906 0.8375 1.3066(1.278)
Box D 305 398 320 378 0.6795  0.6958(0.690)

Note, 1) CS=measured compression strength, ( ) : measured weight
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Table 6. Comparison of the measured
compression strength of boxes and
Designed compression strength by

CSDP
. Flute type
Kind

inds " 5 c
Compres {Kellicutt  391.05  305.84  357.25
sion
strength, McKEE 31558 233.68 276.04
kg Wolf 389.42 288.36 340.64
Area, mi 1.1185
Weight, kg, 0.6174 0.5906 0.6040
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