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The Elongation Method for the Measuring Surface
Tension of High Viscosity Printing Ink (II)

Young-Baeck Ha, Jong—-Tae Youn, Chul-Whot Koo
Division of Image and Information, College of Engineering, Pukyong National University

Abstract

The surface tension method has been possible only for the low viscosity materials.
However, the inks for the off-set lithography and intaglio should have high viscosity
and high tack.

In this paper, we propose the elongation method to estimate the surface tension of
high viscosity printing inks.

The elongation method could be more useful to estimate the surface tension and
shown in this research, it is possible to calculate the surface tension of high viscosity
ink without diluting the sample.
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Fig. 1. Basic experimental setup.
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Table 1. Summary of the each samples obtained for the extensional rheometer

= Results te-t Rai Zero Viscosity| Surface tensi
- id ero Viscosity| -Surface tension
Sample ] (sec) (mm) (Pa.s) (dyne/cm)
Inks ! Color | [
Y 330 | 08 | 73219 | 50 |
M 36 | 087 | 66348 258
Sample 1 ;
c | 10 046 | 44026 2.1
| Bk 51 041 228.50 26.0
Y 295 0.55 957.70 25.1
M 294 0.87 614.18 25.7
Sample 2 — ——‘
C 245 0.58 742.26 247
Bk 282 0.55 910.46 249
100
10
€
E 1
e t—t=94 sec
e Rmia=1.76 mm
0.1 Surface tension = 23 dyne/cm .
0-01 1 1 i i
0 20 40 60 80 100
time {sec)
Fig. 2. The filament thinning of the PBIL
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t—t =330 sec
Rmia = 0.80 mm
Surface tension = 25.03 dyne/cm

v 50 100 156 200 250 300 380

time (sec)

Fig. 3. The filament thinning of the sample 1 Y, Whiéh has 732.19 Pa:s of Zero viscosity.
The aspect ration was Ao = Lo/Ro =057, A=L/R=11.25 and initial speed was 0.2 sec l.

Viscosity (Pa.s)
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Fig. 4. Yield value measurement of sample 1 Y at 25C.
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Fig.5. The filament thinning of the sample 1 M, which has 66348 Pa-s of Zero viscosity.
The aspect ration was Ao = Lo/Ro =0.57, A=L/R=10.3 and initial speed was 0.2 sec,
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Fig. 6. Yield value measurement of sample 1 M at 25T.
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Fig.7. The filament thinning of the sample 1 C, which has 440.26 Pa - s of Zero viscosity.
The aspect ration was Ao =Lo/Ro =057, A=L/R=1952 and initial speed was 0.2 sec”’.
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Fig. 8. Yield value measurement of sample 1 C at 25T.
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t-—t=>51 sec
Rmia = 0.41 mm
o Surface tension = 26.0 dyne/cm
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Fig.9. The filament thinning of the sample 1 Bk, which has 2285 Pa-s of Zero viscosity.
The aspect ration was Ao =Lo/Ro =057, A=L/R=21.84 and initial speed was 0.2 sec .
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Fig. 10. Yield value measurement of sample 1 Bk at 25C.
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Fig. 11. The filament thinning of the sample 2 Y, which has 957.7 Pa s of Zero viscosity.

Viscosity (Pa.s)

The aspect ration  was Ao = Lo/Ro =057, A=L/R=1642 and initial speed was 0.2
sec-1.
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Fig. 12. Yield value measurement of sample 2 Y at 25T.
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Fig. 13. The filament thinning of the sample 2 M, which has 614.18 Pa-s of Zero viscosity.
The aspectration wasAo=Lo/Ro=057, A=1L/R=1034 and initial speed was 0.2
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Fig. 14. Yield value measurement of sample 2 M at 25T.
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Fig. 15. The filament thinning of the sample 2 C, which has 742.26 Pa s of Zero viscosity.
The aspect ration was Ao = Lo/Ro =057, A =L/R =15.62 and initial speed was 0.2 sec ™.
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Fig. 16. Yield value measurement of sample 2 C at 25C.
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Fig. 17. The filament thinning of the sample 2 Bk, which has 910.46 Pa - s of Zero viscosity.
The aspect ration was Ao = Lo/Ro =057, A=1L/R =16.42 and initial speed was 0.2 sec”’.
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Fig. 18. Yield value measurement of sample 2 Bk at 256°C.
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