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Development of a Optimum Inward Design Software for
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Abstract

Software summarized packaging technology related is needed for low cost and high
efficiency in production and packaging design of corrugated board, and in development
of these softwares, distribution and packaging environment of one’s country must be
reflected. well. In domestic occasion, software related to corrugated board packaging
dont’s exist nearly, and in many industral flelds, the more higher role and importance
of packaging in various industral field is, the more higher necessity of that is.

In this study, on the base of preceeding studies(Park, 2001; 2003; 2003), software to
optimize board combination that is most importance and sensitivity in composition of
cost elements in production and packaging design of corrugated board was developed.

This software was composed of input module, output module, database and
management module, and calculation module, and efficiency of this software was
analyzed on the both sides of sensitivity in design result and effectiveness in a case
analyée.

In the inward design results having same strength, board combination balance,
bursting strength, box weight, and cost were greatly different. Therefore, optimum
inward design according to user's design specifications is possible, and in a case
analysis for actual products, obtained the more profitable results than before design.

Key words : packaging, corrugated board, software, corrugated board combination,
compression strength
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A Abgel o] ABlE - 1FEIE o F
HAE =388 A%d ¢93(JO0nson, 1993;
Maltenfort, 1989; Patel et al, 1997,
Nordstrand, 1995; Nordstrand and
Carlsson, 1997).
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Fig. 1. Structure of the developed software
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Fig.2 Flow chart of the developed software
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Table 1. Results of efficiency verification for the developed software

SW DW
Itemns ) ) ) . ) ) . )
Consideration | Not consideration Consideration Not consideration
in BCB” in BCB in BCB in BCB
No. of designable BC" 108 192 89 425
Cost range () 364 ~606 364~ 606 317~573 315~621
BC for 1 ¢ ¢ KLB300/K220/ KLB300/K220/ SKI80/B150/B150/ S120/ | SK180/K180/B150/S120/
or lowest €os K220 K220 K200 B150
BS? range (kef/cr) 25~12 25~12 19~6 2~5
BC BS EX470/5120/ EX470/5120/ EWTI175/S120/K180/ CLB240/S120/EWT175/
or max. EX225 EX2%5 S120/BWT175 SI2/EWTITS
Box weight range (kgf) 589~791 589~ 836 731 ~862 07~935
BC f ‘. bo wht KLB250/SCP127/ | KLB250/SCP127/ WT180/SCP127/5120/ EX175/SCP150/5120/
or min. box Weig KLB250 KLB250 SI2/EWTIT5 S120/5120

Notes :

1)board combination, 2)bursting strength, 3)board combination balance

1999. MS




Table 2. Corrugated board boxes applied an actural verifcation
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Products Ll?(i{]nvirgi%l;) Flute Board combination
Agriculture A 440%330%275 AB/F KA210/K200/S120/K200/K200
Agriculture B 440%320%230 AB/F SK180/K200/5120/K200/K180
Agriculture C 400%330=160 AB/F SK180/K200/5120/K200/K180
Fish A 358x238x168 AB/F KA210/K200/B150/K200/SK180
Electric A 575x430%371 A/F EX225/SCP127/EX225
Electric B 1019x409%741 AB/F EX225/SCP127/EX225/SCP127/EX225
Electric C 905x441x730 AB/F EX175/S120/EX175/S120/EX175
Electric D 660x615%460 AB/F EX175/5120/K180/S120/EX175
Electric E 576x569%448 AB/F EX175/K180/K180/SCP127/EX175
Cosmetric A 390%342x208 A/F SK210/K200/SK180
Cosmetric B 344x314x302 AB/F SK210/B150/B150/B150/K200

Table 3. Applied results of the developed software

Before application

After application3)

Products cs” BS | Weight | Cost” | Designable max. | Designable min. | Rightness
(kef) | (kef/cr)| (kef) (%) BS (kef/cm) weight (ksf) of PCB
Agriculture A | 654(562) 10 1.083 449 12(20% 1) 1.075(0.7% | ) 0
Agriculture B | 595(512) 0.929 367 11(50% 1) 0.921(08% | ) O
Agriculture C | 592(509) 7 0.796 314 11(50% 1) 0.789(09% | ) 0
Fish A 609(524) 11 0.572 250 14(23% 1) 0.557(2.6% | ) x
Electric A 444(381) 17 1.072 897 17(—) 1.072(—) o}
Electric B 898(772) | 26 3.220 2,937 32(25% 1) 3.060(13.1% | ) x
Electric C 650(559) | 20 2.836 1,849 1966% 1) 3.025(6.7% | ) X
Electric D 632(543) | 16 2.482 1,379 16(—) 2.482(—) 0
Electric E 806(693) | 16 2.339 1,478 2131% 1) 2.327(05% | ) 0
Cosmetric A | 346(298) 9 0.587 217 =) 0.587(—) ¢}
Cosmetric B | 514(442) | 11 0.846 347 11(—) 0.846(—) 0

Notes

Dstrength reduction rate (printing pressure 6%, manufacturing 8%), 2)paper loss rate 10% (price,
October 10, 2001), 3)allowable tolorance in strength design (SW 2%, DW 1%)
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Nomenclature

BCTy =Compression strength of box by Wolf's equation(lb)

BS =Bursting strength of corrugated board(kgf/cnf)

BS, =Bursting strength of liner(kgf/cm)

CS =Compression strength of box(kgf)

CS, =Strength compensation value by printing pressure(kgf)
CS. :Strength compensation value by manufacturing(kgf)

E =Allowable tolerance in strength design(%)

ECT =1.2x{(ZRCL+ZRCs - tx)/6)=1.2xPx(Ib/in)

F =/ TxECT

L, W, D =Each length, width and depth of box(outer size) (in)
RC.,RC; =Each ring crush of liner and corrugating medium(kgf)

RCS =Required compression strength of container(kgf)
T =Total thickness of corrugated board(in)

t, =Take-up factor{lA/F=16, B/F=14, C/F=15]

Z =Perimeter of box[=(L+W)x2}(in)

a =W/L ratio

B =L/W ratio(=1/a)



