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Abstract

In off-set printing or coating process, it transfers ink on plate by rolling system.
As Ink flows between rolls have an influence on printability of the final products,
it needs to be studied scientifically and then control its values. Ink flows between
rolls are processed under the effect of diversity factors such as rhelogical properties,
printing speed, temperature, humidity etc. Therefore, this study try to approach the
real ink transfer mechanism to be concerned about all sorts of variables.

1. A4 &
Avt 2 M (offset)e]} F B (coating), 281 & AT T EopiiaEx £
(roller)¢] 3] Ao old] [FAE Ao|dte= Zlo] 7B A A Y Z(mechanism)e]th. ©]

A3 F8 Al&"(roller system)d F¢ &ofe tgd W

2 BAN MR FRHoE ALy i FegHoR st717F o2& 2 Aol
el FAHA Atojol A FAS Holo B AFE AFVA EE AFAE ¢

8l AF7E Ad=e] g™ 252 g8 EAnip)rtoldl EAlste ¢y BExest B 3

sl EAstH, 2159
4

- 103 -



A4 E A A3 A2E 20058

FolA dojue o3 EE(rupture)dll 3l F-F(cavitation) B4 42 A

n), 221 £ Alol2] el 93] ZA3E WA (bank)F-Eo B3 o]EES AASATH
A ZlAA 4z o] defe Eld AT AE5E Fol FARA HA 427

£ & el E¥8AM, MM T4 (negative pressure)S WA Hol dart sojvi

(elongation) 2=& Bd=l31 2 A A (splitting) Aol (transfer)7} Lojdd. E3] A

A Al 2ol A -J-"i'.‘“ ol o] ASole 2R H(orange peel)ol} 2 (misting)?” =

o] EAlEo] 2T 5 st BA EFA AAdHE=E 42 e E(filament) o] #7134

N

(splitting point) 2] -?-]5‘]9—} A3 g FAl= Fole EZ(picking)olyt ©H (linting) <]
TAS Aol Jom HF JHE FE9 HIXM & 9% FA Ao
e 7]2ﬂ Aol A Y3 Holo] J3SE T+ HFES IA 4=, 9, HAHA 29

a2 ¥l Fol & Hf?lc}. Lawrence and Gary®s B%, 8" 939 v|F5 d39
4 'IHE: A e Aol AAE Ao, Deborahs= E81¢ A7V AA, vfx] 29
59 71782 Hel g A€ st HAAAE FERAY, 2 g IF 5 F A
FAA dBdAol gdon 8 &5 229 % T4 FAY ®HeE £ JFFE FE
248 283

sIA|qE gAH oz F FAA da BFEL nj$ &F I, G dojy=
ddoz Ao FAsI|d= B ogsol Ut 53] 43 EdA FAAAZ 9
AoldAdL d=ae 7232 HezARt ofvye}, thgdt R TY GFS 0] "W
of Aoz TE ZHESL u3ste HEL ste Aol vf$ oz HdAelh

et B dFE 72 d2HFbe] mAYESE AEA R w1 FFH AE
glojd el o3 A E SAAA 2 AFE EAEIAY §3 B2 €¥Hae =
AE FoA dAZ9 EAA £59 &8 59 AW 2AEH 4 29 He=EAF 5
Aol 2= mdd wel FAe &F o AAdEE a9 Af AR §5, FE,
48 Fxs5e Ntz Ao

< A |
AEH o)A AT EY o= #3242 (Finite Element Method)®2 ¢] Polyflow(versio
n 3. 10. )& A}E3lgar Ao W& J3 He|l Beke] HA| Wz RgS o2V 9
ol}

A S ATAN EFAAY BAZFS AYeAch T A AR Sl
A deold w, o

G A ghel wErh 1EAQ AHEX R JA9 HolFe #A
A= @@l s nZE At

EA AlololA A AFL dAFPolm2 23U (plane method) WHAME FH

- 104 -



3] 4= Aol H HEE E F %L

2-D(two dimension) ¥W¥ < ME3 g} Fig. 1& AAO] 40 cmQl A 229} 3% &
2 EAAM AA7} Qleny/sH)E AZ A FFHo &89 MEEZ(Vn)d g3 o2&
o2 HolHx 7|EAQ] JMEgko|th 4RSS tREee EA 2o Fdsiy 2
(density)t A (inertia)e] ¥ &2 ] gEvtyn 7FAStY QA JeoA FHEE
& Ze 9 EE EvU(domain)3}tste] AlEH ol d 3T

Vn>0

Q(g/cm®) rupture

Fig. 1. Description of the symmetric ink transfer.

Table 12 EAIE 4= Hol Rde 7|8 HAA #ES UEUY, FX(roll speed)Ht
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Table 1. Physical Properties of the Ink Transfer Model

W Condition of Power Law Model
Parameters

Viscosity—u 100 poise

Surface Tension-0 20 dyne/cm

Gap Width-h, 0.2 cm

Flow Rate-Q 0.6 coy/s”

Roll Speed-Vn 30 cm/s

Elements 105

Exponent—n 0.95

Natural Time-A 0.824 s
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Fig. 2. Finite element mesh and boundary sets.

BS 1: Plane of symmetry

BS 2: Free surface (2¥ %43 20 dyne/cm)
BS 3: (Fn, Fs)=(0,0) dynes

BS 4: (Vn, Vs)=(-30 , 0) cm/sec®

BS 5: inflow=(0.6)cm/s® (automatic mode)
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Fig. 5. The each ink transfer model according to the time intervals.

(b) 0.50 sec, (c) 1.00 sec)

((a) O sec,
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Fig. 7. Ink transfer curve.
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Fig. 8. Splitting point from the nip center.
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Fig. 9. The pressure contour in the nip.
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Fig. 10. The pressure profile in the distance from nip.
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Fig. 12. The velocity vector in the distance from nip.
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Table 2. The Parameters according to Ink Model

Model : ) .
Oldrody-B Gieskus Newtonian
Parameter
Viscosity—n (poise) 1000 1000 1000 |
surface tension—¢ (dyne/cm) 20 20 20
Exponent—-n 0.824 0.824 =
Natural time-2A (s) 2.9 29 -

13 = 2 Aol
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Fig. 13. The X, Y position on the free surfaces of each models.
((a) Newtonian model, (b) Power law model,
(c) Oldrody-B model, (d) Gieskus model)
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(a) (b)

Fig. 14. The results of different models on the stream function.
((a) Gieskus model, (b)Power law model)
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Fig. 15. The velocity according to two models.

- 114 -



AAME] FAAA 42 "ol Al Bdojdd A |7

4. 4 £

o] A72 WYo ey 2 ARS Ik
(1) 01_-3_,] z{o] o]io 1:1]- o7z 37_23
53l gd 4 dAon, He] o] Rdul ANEdolMd ZiArt dATE

2 Mol7t olFold W YA} SERTEZ FAY & gon,

& FUF 2AYAFE Jag 2dd o g Fe

() 929 HezAH BARNE FE, ¥, AN T o
Astez AT ZAarlE oledeu, 4 Fa9 5
o, AA% A7he dMel sHssteh

Fasd

1) EE W. Grald, J. A. Kulkarni and A. Dutta, Application of Multiphsics Sim-ulations to Solve

Practical Coating Flow Problems, 11th International Coating Science and Technology Sympso
sium, pp. 181 ~184 (2002).

2) M. A. Johnson, D. W. Bousfield, Viscoelastic Roll Coating Flows, 11th International Coating

Science and Technology Symposium, pp. 1~4 (2002).

3) G. Zevallos, M. S. Carvalho, and M. Pasquah, Theoretical Analysis of V-iscoelastic Film Splittin

g Flows, 11th International Coating Science and Tec-hnology Symposium, pp. 5~8 (2002).

4) M. S. Owens, C. W. Macosko, L. E. Scriven, Misting in Forward R-oll Coating, 11th Intern

ational Coating Science and Technology Symposium, pp. 52~55 (2002).

5 R. B. Rief, L. E. Walkup, C. W. Warner, Electrostatic Control of Misting on High-speed

Printing Process, Taga Proceedings, pp. 279~291 (1970).

6) L. J. Davis, G. W. Poehlein, Theoretical Analysis of Film Sphtting, Taga Proceedings, pp.

279~291 (1970).

7) J. S. Aspler, Y. H. Zang, and L. Larrondo, L. Perron, Printing Tack Development and Coated

Paper Structure, Pulp and Paper Research Institute of Canada, pp. 162~177 (1997).

- 115 -



