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Development of on-line bending stiffness tester — (2) Lab
experiment

Yung Bum Seo, Seck Myun Jung, Tae Young Jung

ABSTRACT

A simple method of on-line stiffness measurement using the wrinkling behavior of
paper web between rollers was presented. The theory and calculating equation were
presented, and lab experiment was executed. We called the stiffness measured by
Taber tester as 'Taber stiffness’, and by tension wrinkling measurement as
"wrinkle stiffness’, respectively, for comparison. Lab experimental results showed
Taber and wrinkle stiffness are almost equivalent. We expect this method will

work porperly for the on-line measurement of paper stiffness in near future.
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3.1 93 54

Fole 4 23 AAES Lolry] 3 A AHE SN B AH
Hako] gloldE AESA, FAAA, BYFAIt 46~67 g/m’E AFHA 2
FEHY D, B9, 2LA, BP £ 84~117 g/m’E 1@ FA2 TR} Taber
stiffness ¢} wrinkle stiffness & B2 £ 714 SAHE Fol9 F7
ZA 4% wrinkle stiffness @& AXtete T3 ARZ AHESHA T (Table 1).

e

Taber stiffness SR #%Y AL Loy 7] 93 young's modulus & F A3 &
MD/CDol Al Z+ FolZo] A2 Hlate & 4 YA, 7+ Fo]=9

71 Al <=2 "9 & (cross-machine direction)®] Taber stiffness3t# wrinkle stiffness3t&
vl a8ttt (Table 2).

3.2 Taber stiffness 9} wrinkle stiffness2] 3334
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s

o]

Wrinklerw AR 7234 53 AAE T AFa 240 ot ALd
tensions 7}z 2l o] H L350 & o YEh e wrinkle ¢ 8 SRS
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span 9lA & Fg. 7 oxe} o] A& & 2E FoloM wrinkle 57} ¢ 8-99] A wrinkle
stiffness ¢ Taber stiffness 7} 4Xg A TS Byt =g HF wet 7ERAE
9 Fg 8 % Fig. 9 & 2ol AHZFo| A9 wrinkle 57} oF 7.5-95014 X3 om,
2P A wrinkle 7} ¢F 7-85 IH wrinkle stiffness 9} Taber stiffness 7t
AR AgSs BAok. 7 Folo AuBAE HHHY, Fg 13~18% ol
ZEFA(85~105), HEA(75~8), /‘\_]—E—-qu](85~11), uhg] 4 2 (7~85), BP((7~8.5),
FRAH42(8~10)2] wrinkle 5ol W& wrinkle stiffness 9} taber stiffness 7} ¢ x| g
A&gE BATE o)A H wrinkle Z3o] 2 &stiffness 54 wrinkle 57 A2 o
taber stiffness ¢} 22 & JebWt wrinkle 77} UF A oW stiffness Al4t2 9
error7t §23] %718t7] wW&E o) wrinkle stiffness gtol vl #A Xt wrinkle 57}
HUE @om in-elastic buckling ©] ¥oju} wrinkle stiffness gto] #ol F}.
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Table 1. MD and CD physical properties of each paper

ba‘sm thickness | density breaking .
sample Welglzlt (10 2mm) | (g/m®) length | tearindex
(g/m°) (km)
BP-MD 34.04 10.94 0.77 350 5.86
BP-CD 84.04 10.94 0.77 2.82 743
Z¢FA-MD 52.58 6.50 0.81 7.16 5.76
A¢45A-CD 52.58 6.50 0.81 3.27 552
Z4A-MD 11746 12.00 0.98 6.24 592
Z¥A4-CD 117.46 12.00 0.98 487 527
FZA4A-MD 67.42 9.00 0.75 5.83 9.27
FAYA-CD 67.42 9.00 0.75 497 8.10
uk2] 2] -MD 96.52 11.13 0.87 7.42 9.84
k2] 4 A -CD 96.52 11.13 0.87 427 9.30
A F4A-MD 46.86 6.00 0.78 40.30 8.00
A& 4A-CD 46.86 6.00 0.78 10.63 4.69
% MD(machine direction), CD(cross machine direction)
Table 2. MD/CD ratio comparison of each paper
sample St(‘g;")ss MD/CD Y°““%BZI‘)‘;‘)"1“‘“S MD/CD
BP-MD 1.52 2.20 6017.85 2.24
BP-CD 0.69 2679.52
245 A-MD 0.27 1.69 5729.63 1.82
#2435 A4-CD 0.16 3149.65 '
249 A-MD 152 1.36 4321.65 158
24 A-CD 1.12 3045.57
F29A-MD 0.60 2.22 4741.39 2.00
¥ 49A-CD 0.27 2379.69
ut#] 4 A -MD 1.23 15 4637.87 173
g A A-CD 0.82 2706.94
AEEA-MD 0.23 2.09 2228.96 1.80
AELEA-CD 0.11 1235.06

% MD(machine direction), CD(cross machine direction)
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Figure 7. Interrelation of taber stiffness & wrinkle stiffness in 4lem span (total)
T/S = Wrinkle stiffness / Taber stiffness
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Figure 8 Interrelation of taber stiffness & wrinkle stiffness in 4lcm span
(light weight paper, 46~67 g/m®)
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Figure 9. Interrelation of taber stiffness & wrinkle stiffness in 4lcm span
(heavy weight paper, 84~117 g/m?)
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Figure 10. Interrelation of taber stiffness & wrinkle stiffness in 4lcm span

(pressure-sensitive paper)
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Figure 11. Interrelation of taber stiffness & wrinkle stiffness in 4lcm span

(thermo-sensitive paper)
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Figure 12. Interrelation of taber stiffness & wrinkle stiffness in 4lcam span

(newsprint)

- 241 -



i~
2 ,
| g |
iE . i
.gl L
) ¢
g «
™
0 S
6 7 8 9 10 11

wrinkle numbe r(n)

R S

Figure 13. Interrelation of taber stiffness & wrinkle stiffness in 4lcm span
(separate base paper)
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Figure 14. Interrelation of taber stiffniess & wrinkle stiffness in 4lcm span
(BP)
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Figure 15. Interrelation of taber stiffness & wrinkle stiffness in 4lem span

{moojin base paper)
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Figure 19. Interrelation of taber stiffness & wrinkle stiffness in 3lem span (total)
T/S = Wrinkle stiffness / Taber stiffness
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Figure 20. Interrelation of taber stiffness & wrinkle stiffness in 3lem span
(light weight paper, 46~67 g/m?)
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Figure 21. Interrelation of taber stiffness & wrinkle stiffness in 3lcm span
(heavy weight paper, 84~117 g/m°)
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Figure 22. Interrelation of taber stiffness & wrinkle stiffness in 3lcm span

(pressure-sensitive paper)
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Figure 23. Interrelation of taber stiffness & wrinkle stiffness in 3lcm span

(thermo-sensitive paper)
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Figure 24. Interrelation of taber stiffness & wrinkle stiffness in 3lem span

(news print)
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Figure 25. Interrelation of taber stiffness & wrinkle stiffness in 3lem span

(separate base paper)
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Figure Z27. Interrelation of taber stiffness & wrinkle stiffness in 3lcm span
{moojin base paper)
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