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ABSTRACT

Paper tube industry for synthetic fiber packaging has approximately 200 billion
won of market size in Korea, while any significant research has not done yet about
physical characteristics of paper tubes. This study was conducted to find out a
adequate structure of paper tubes by changing compositions of paperboards, size of
tubes, and makers. Parallel compression strength was not only rely on
compositions of paperboards, but also largely impacted by structural design of paper
tubes.
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T HEEAN A2 228 Solzle 7 /e Ad™Y Alold A#RE HAstn AFEL
2HEH Bdg FAAA SUoE FAE A
2 HolA 2049 HAA Y FolE HHAAE AEstd AHFE Aol Wi
Ao FHo] A# FAL AAAE 712240 olgel HAAY FTFH, AXFT
T € E T Ut ZEEE OiHc FAAE 1YL veFH EXY
YA met ARAZEV @AY ZYde AYstA] F39 FFAAS gFsA A
£33tk AF Axe QA we leFEA) JerE FHY xolrt EAFY
Futoll gAIRE FA40] vinA dgstd FRAAAY Ea2E 4§ 9 EEZA Az
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o] AbgEY FAIN AHEEE wel I HlFe] Aolrt givh. CB AFEL FuldA
MAEE Core Board7t tl-802 Az eEX e F4 A A UAE FA3n
Aon 12 99 AANELS FUAR FE AHEEY. 1402 AV YAHE AEd B
AR 2 MR ¢ Parchment?t AMEE™ ARF, 273=7t 878 w7k FY4A7t
AF ALE o] S AFE AAolvh

qREE AAYAE HFo] 250g7 4002 A& AHgsin] ARZER = 57g, M7
Y4 Parchment® 46g~57g9l Z1& ®o] AHE3tn Ao FuldAE YAANA A9
Ed40z 9AE TFT Ao DHEAA o] BT Aol & Aot ®
HAE 48, v, 9= FAAA Ytz o H2de CAACA CI-HT,
CI-AT, CI-A 59 A#AAE MLsle avjx2 g Ag9 £& Q5
S ATRLAT ved FEE MR JAAAG viE stA o) d3E uiAsl wiio
AHEZLE ] d¥tste ABLAE £, AHEE sl gt

g g Asy FREES FUdE FEST A e FFelth. ABL v
27 EF BEFo AlgdEz AgdAY AzdAC @499 At AA Hd9 A
FAZAAQ 7= SONOCOiE HlEstq B3 £d F& A= AAGA D] of
L AT FRe ZALE 23R g B Ui JANE ddA R oy F
el AARE ojgt AA 2A gk olF ARKZ AT ALY oAU BElo]
R F2 AYPELR(Trial and Errors Method)oll o1& A @sido] o]fojA 1 Qe
AAolck. Fig 12 @9 @Al

Fig 1. Diagram of Paper Tube(L: Length, Di: Inside Diameter,
Do: Outside Diameter)
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A 10cm Aol Aol W= ¢t&3F o2 Jedt. wdkA Core Boardd 23HH#
g3} Ring Crushx|7t £&4 % 73t

Fejd dogx WA unldn FAol vl KR (winding speed)o] &
T2 257t Folol st NBYAY winding ZE7} HEFE =7 Foldg. =

=
@ daAe BX0 we} 20-30% FE] FEA/L dobm ok
2. 45 2 39

21 AEA 9 AF

AzGAE A 3 ABLA9 80% oS A e YAAE v R 4
@A FEAQo] Attt BHEHE 27AHCAA, HEFAY 14T 9 9x & E4H 9
ANEZREH AFstdt. AFASE KS M 70110 23l 444 Aol gle ¥98
30cm x 30cm 2712 10W14 A% ALgaEn? o5 9AE AHgsld Fug &
A2 AgdA 8ME ddem 8o s Ho] Kol F 6 7E ABE A
R TA=

22 NgdAI59 AA=
29y o HAAE AEE KS M 70121 93 7241 B¢ EFZ2A3)
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239F 2 ds

FFe Adx dA Im’e FA@E FAUAZ YEd RA(g/m)e2 KS M 70134
3 LA LELR 2F4F 3AHAA FFdAY. re FUAFEE 4A FAFI] o
P @ 794 FAd FLE 24082 AX FHAE mm FIE FHOLEW,
Sweden)# ¥ HFL Uyo] AMsAL?

24 A2

dEZ =T BXY A= AYYHEKS M 705D wet 7 Az F 109y =2
4 F=E ¢57 =2 871(Adamel Rheology, France)2 A3t} ulmE st
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A9 v EZEE ot 4L o]&stq AU

Compressive strength(ks,)
Basis weight(g/n')

Compress factor(kg/g/m') = x 100

25 34973
gojd Aemdol ZF&IE FF(hk)oEZA KS M 70179 et =3 (DY Precisions,
Co., Korea)d ¥ v} A2 % (kgxar/g) S 3Atate wjmatyet?

Bursting strength (kg /cr)
Basis weight(g/m')

Burst factor(kg/ci'/g/m') = x 100

26. A8 €4

AZE DL HYEHPEE A doZ S-C Factor(Strength-Cost Factor) 2}
B-C Factor(Burst-Cost Factor)& A& %t ole 47 H4FAE-4A714, vl
ERE+AANAS 9njgn FAV £&4E A2 Fdsit.  S-C Factorst
B-C Factor: ot o} A& o] &3t Axarad.”

kg ' Compress _factor
- =5f/(gfm) y D.
S — CFactor( (% /kg) ) Price

_ (kg/ct)/(g/m') \ _ _Burst factor
B—C Factor(™ /i) ) =~ Price

27. A% A ¥4

A{L Fold YA E g3t Table 13} Zo] ME S Az 32k 23 A B=
ANgez FAFANA Al Zol & ANEE WHIEAN CD € MD f34A 9
g3 g 4FFE=E v Z3A



Table 1. Dimensions, Makers, and Paperboard Compositions of Each Paper Tube.

Dimensions Paper Tube Paper board
(nm,®xLxT) Makers Compositions
75%150*7 H ] S$250%2/B400*10/B340+1/B250+1
S250%2/B400+10/S400%2
75%200%7 W,H J S$250%2//B400+9/B250+1/S400+2
S250+2/B400*10/S400%2
S$250%2/B400*10/S400%2
94%150%7 C, W, H, J, D S250+2/B400+8/B340*1/B250+1/S400+2
S250+2/B400%10/5400+2
S$250+2/B400+8/B340+1/B250+1
94x200+7 C,DH S 25400%2
1101507 CJ H S$250+3/5400%3/B400+9
(POY) v S250+3/5400+3/B400+7/B340+1
110%200+7 C,W,Y,S S250%2/5400+4/B400+8

3. 4% & n3

31 Z=A43 2 d%4E4

N2 4P Fol BEANHFE 433 st Jon oAL dA AW €%
FAZ 7HAo] AR dEes EAdr. Table 2914 3E72 = CS-SA400°) 7+
Z oy HiAIRERZ SAY F§ CB-SA2%0°] ©f 2 AeZ gt 45
Z=E CD, MD &3 CB-SH400°] 73 Etx HgS2ZE oA 712 =4k
CB-SA2502 1Bt HFo] L2 CB-S4000lYt CB-B400E T HHZE =%t
W CB-D250& B33 BAflel 7H3 40 W dX=2 vgurtt HdAHoz &
o, At T/ADAY B2 42 BA FFo] ARFoR JEE AzAEAL &
Aoln] P & FEx Aol Ae F7 gtk
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Table 2. Physical Performance Test Results of Paperboards used for Paper Tubes.

Test Results

Ring
Materials \B}Vta S1s Thick. Density Burst Burst Crush RC.
@y @ @a) g BW ke)  /Bw.

CD MD

CB-SH400 450 0.567 0.793 154 34 134 175 29.8
CB-SH250 276 0.357 0.773 10.8 39 65 90 236
CB-SA400 438 0.580 0.755 174 4.0 130 164 29.7
CB-SA250 264 0.337 0.783 119 45 69 84 26.1
CB-S 400 445 0.594 0.749 152 34 113 159 254
CB-S 250 269 0.352 0.764 99 3.7 61 86 22.2
CB-B 400 446 0.598 0.746 154 35 103 142 231
CB-B 340 363 0.470 0.772 12.0 33 30 114 220

CB-B 250 273 0.363 0.752 85 3.1 56 79 205
CB-CA400 440 0.655 0.672 116 26 90 118 205
CB-C 330 332 0.448 0.741 6.1 18 51 68 154
CB-D 400 430 0.659 0.652 59 14 62 81 144
CB-D 340 339 0.464 0.733 47 14 46 61 13.6
CB-D 250 252 0.342 0.737 36 14 31 48 12.3
¥ Remarks

*] : Burst / Basis Weight = (387X +EA1% %) x 100
*2 . Ring Crush / Basis Weight = (CD9] RCA +EA|HZF) x 100

32 244 ¥4

344 AV FARQY F A% TP AL v FFFol. o YFBE9
AR7t 9 o] Ao FFF=F AN N2 And JYEFYAE Astd 2
Ao YARFE FolUAE AFHEC) FESE BEE 4 4 Y= ALe Hdse
Aol 713 vigAsitin Atk E@ HIFE A An HAN nsor T T2
@ aaolth.
Fig 2& A# 94X sHddu 479 HPEZE 2 HFLFES BuE ol
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Fig 2. Strength-Cost Factors and Burst-Cost Factors of each Paperboard.
Each B-C factor was multiplied by 10 for easier comparison with S-C

factor.
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