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A study on the computer simulation in the changing velocity

and pressure in gravure printing.

Sung-Jun Park

Dept. of Graphic Arts Engineering, Graduate school,
Pukyong National University

Abstract

Gravure printing is the most useful printing process than any other
engraving printing method. According to the cell which is variable size and
depth, ink is transferred substrates. So, the amount of ink from cells has a
great effect on the qualities of final printed products.

The variables effect on the printability of final products are proportion of
the width and length, the rhelogical properities, roll speed etc.

However the mechanism of gravure is difficult to study scientifically
because of high speed and excessively small size of the cell,

To approach the mechanism we experimented the real test by using
gravure printablilty. The condition of variables of IGT is pressure and
velocity. By wusing Polyflow 3.10.0 simualtion software, we built up the
theoretical model under the constant variables. Then, we compared the real
test with the simulation results.

Therefore, it is studied the mechanism of gravure sicentifically and it can

he analysied the effect of the variable conditions.
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Table 1. Solvent of Gravure Ink

T Quality W BP. FP. ourface | o ubility

Solvent ’ () () (dgﬁc‘% )m) parameter
Toluene 92.1 1106 4.4 279 891
Ethylacetate 88.1 76.7 -7.2 23.8 9.10
MEK 72.1 79.6 4.0 24.0 9.27
IPA 60.1 82.3 11.7 21.7 11.50
Propanol 60.1 97.1 15.0 23.8 11.97
Ethanol 46.7 78.3 16.0 22.1 12.92
Water 18.0 100.0 - 71.8 23.50
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Table 2. Condition of IGT Printability Tester

Speed (5s) Pressure (N)
S1 0.2 P1 100
S2 0.4 P2 300
S3 0.6 P3 500
S4 0.8 P4 700
ShH 1.0 P5 900
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Table 3. Simulation Condition According to the Velocity

Simulation According to the Velocity

New-task Transient flow
Sub-task Generalized Newtonian, Isothermal flow
Lon;tgnt Initial viscosity 2 poise (g/cms)
condition
Re-meshing Global re-meshing, Lagrangian method
Cell depth (um) 30
Variable . . .
condition Velocity (M%) BC 2 (substrate) : 5step

Table 4. Simulation Condition According to the Pressure

Simulation According to the Pressure

New-task Transient flow
Sub-task Generalized Newtonian, Isothermal flow
Constant - - . . .
condition Initial viscosity 2 poise (g/cmrs)
Re-meshing Glabal re-meshing. }Lagrangian method
Cell depth (um) 30
Variable .
S Pressure BC 3, BC4 (free surface) - 5step
condition

_12_



Table 5. Simulation Condition According to the Cell Depth

Simulation According to the Cell Depth

New-task Transient flow
Sub-task Generalized Newtonian, [sothermal flow
Constant " S ‘ ; .
condition Initial viscosity 2 poise (g/cm-s)
Re-meshing Global re-meshing, Lagrangian method
Velocity (") 20
Variable ) B
condition Cell depth (um) BC 1(cell wall) - 5 step

._13_
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at variable cell depth.
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estimate separation boundary

Fig. 16. The result of simulation at pressure la.

estimate separation boundary

(3

Fig. 17. The result of simulation at pressure 2a.

estimate separation boundary

Fig. 18. The result of simulation at pressure 3a.
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estimate separation boundary

Fig. 19. The result of simulation at pressure 4a.

estimate separation boundary

Fig. 20. The result of simulation at pressure Ha.
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estimate separation boundary

Fig. 24. The result of simulation at cell depth 11m .

estimate separation boundary

Fig. 25. The result of simulation at cell depth 17/m .

estimate separation boundary

Fig. 26. The result of simulation at cell depth 24/m .
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estimate separation boundary

Fig. 27. The result of simulation at cell depth 29m .

estimate separation boundary

Fig. 28. The result of simulation at cell depth 33m .

_27_



2.0

) —=— |GT printability tester " - 80
18 —a— Simulation - |
1.6 -/—. ) 3
1 =
L o
1.4 - o
A
] 60 =
1.2 L @
- _
-‘é 1.0 - -50 S
. 5
w -
o 08+ A 40 ::
. - )
0.6 ~ - I
-y
1 o
0.4 / -30 2
32
B L )
02 0/ 20
0.0 +———

Cell depth (um)

Tig. 29. Density change according to gravure cell depth change.

_28_



5. 4

A H 4 WA 2 F aebulo] AMAYA D I} AGeo| NS AL g5l
G HE Wstel hE P dols Yolugty 1 AW Ly ge ARS
A,

LSl $57h $e4% fost Jas] ool gob wt BA e A
g Ehvlo] AR I NBAIM Aol FEHOZ FelsAr

2. gkelo] 258 Holsl Yael ol Wol v EA vEE A 1z
Hlo) LA N YA ABAold Adeld BEA o sy

3. ctehnle} Ao AR e} soldoleRe] B
AYAYI S ABAIH Al d FEHoz Sy, Ao ol7t 30ym

ool Y2 HWolFel Wah 3 B ghel Wa 4L FAsY

Sebnlol ANHYAGIIG AFAIME o] 87 AHHY mAA 2o
Aol £ dstel hE AAALES AHH FA2 el £ Yo,
49 gl Aol ABeole] Aust BA%S A wepd ek
Hlol Mol A2 FES AFHIM sl Lepulo] ARAH Sol o]g s

ZelaL o]t A7HA,

T

ol

Aoz g84Y 2oz Apg

_29_



> 4 | =
AL

r {

1) J.. T. Youn, K. H. Kim and B. T. Kim, Computer Simulation for Ink
Transfer from Cell onto Paper in the Gravure, Journal of the Korean
Printing Society, Vol. 21, No. 2, pp. 1~2 (2003)

2) E. J. Pritchard and W. Finkle, Ink Transfer in Gravure Printing and Its
Effect on Halftone, Halftone printing, Vol. 3, pp. 263~290 (1964)

3) H. F. George and W. N. Welch, Quantitative Measurement of Gravure Ink
Transfer, Taga proceedings, pp. 144~ 150 (1978)

4) W. Kunz, Ink Transfer in Gravure Process, Taga Proceedings, pp. 151~
176 (1975)

5) L. W. Schwartz, P. Moussalli, P. Campbell and R. R. Eley, Numerical
Modeling of Liquid Withdrawal from Gravure Cavities in Coating Operations,
Trans IChemE, Vol 7T6(A), pp. 22~28 (1998)

6) L. W. Schwartz, Numerical Modeling of Liquid Withdrawal from Gravure
Cavities in Coating Operations; the Effect of Cell Pattern, Journal of
Engineering Mathematics, Vol 42, pp. 243~253 (2002)

7} E. Joyce and G. L. Fuchs, Studv of Gravure Ink Transfer, Tuaga
proceedings, pp. 292~311 (1966)

8) D. Y. Park, J. W. Kim and S. W. Oh, Speciality printing, Chapter 4, pp.
167~ 186, Sungandang, South Korea (2001)

9 D. J. Barton, Gravure Cylinder Making by Laser, Taga proceedings, pp.
375380 (1980)

10) T. C. Patton, Paint Flow and Pigment Dispersion:A Rhrological Approach
to Coating and Ink Technology, Chapter 3, pp. 80~89, Wiley-Interscience
Publication, USA (1978)

1D F. G. Shubert, E. T. Funk, R. W. Bassemir and A. C. Hamilton, Low
Shear Viscosity of Publication Gravure Inks and Its Implications, Taga
proceedings, pp. 219~223 (1984)

12) N. 5. Koo, Y. D. Kwon and W. D. Kim, Finite Element Analysis,
Chapter 1, pp. 3~8, Prentice hall, South Korea. (2003)

_80_



13) P. H. Sorensen, Print Science and Technology, A Wiley-Interscience
Publication, p. 16 (1982)

14) J. T. Youn, K. H. Kim and B. T. Kim, Computer Simulation for Ink
Transfer from Cell onto Paper in the Gravure, Journal of the Korean

Printing Society, Vol. 21. No. 2, pp. 23~24 (2003)

_81_



ZHaLe] =

A -
" 7R
s TEEY
X i o W T
uuc,_wumum WE@W,W
g Y5 o = oy bl
X AW R > o w o
S Mgk w2 E R 0 7
= X ol e 9
- - s wo B ) It ® W
5 T P ETE Y by N
T &oo#a@,ﬂ%i#ﬁ_auﬁu < = o
T3 of Bk ST . . F oy K- T o) 2r
5 i ATu;ung_arﬂ% C <
= ﬁbﬂ«.m%@ﬂqqq ER
T A R W nT
o L N B I
s 11.».1%22..“*\1 .ALUE
1H c_xolu 7 o I
p T o= N ﬁoﬂogaﬂﬁﬂn%%%
QWEEMIEQO o 2 nr/n,m.q
o] ﬂlﬁoLAhW,ﬂdﬂlE T iy
H‘H ]LLuzTuuu‘nﬁ-_ﬂ_nouﬂdwc_a&.ua
tgqvwﬂ%%%l%a@chv_
m_LdM%Wmmﬁﬂ%ézma:_&w
WMEQ%%EWQE@%%E%MO
s - Lk T T zﬁl%ﬂ
o oV A llﬂm..* ~ o
IHM @ = D“u £ Qﬁ I Y & o= M.wl N B[ ——
%OE}_L&O umﬂlﬁaﬁoﬂmﬂuaquh
%ﬁzﬂ%%ﬂw%%ﬂﬂi&ﬂwﬁn%
oEWMMW,WDmeJ_Qﬁro_,MU‘uhELWm:Nr
¥ a nmx.%ﬂnT:TQMI o
t%dauuo_h%lﬁaolbﬁoqxE_a&
mxﬂwrwrﬁ_.u.ﬂommvﬂéoﬂpﬁaﬁﬂmw
o ® X . - %o = R
Muiﬂmmﬂrunuuuz._ol*.,zloéu_o_,mo%o\*
- ° K m ¥ A ® o S oA o
o B TR e s m ° o r U Y
A ) H BT .
ma%c_LEzz%:/Nel»owzur
Ao_aEﬂ/l‘_.@o,.uﬂ_.le,M
W%J}WW
ULI:A
> W



	표제지
	목차
	초록
	1. 서론
	2. 이론
	2.1 그라비어 인쇄
	2.2 시뮬레이션
	2.3 인쇄적성

	3. 실험
	3.1 인쇄적성시험기
	3.2 시뮬레이션

	4. 결과 및 고찰
	4.1 인쇄 속도 변화에 따른 인쇄 농도
	4.2 인쇄압력변화에 따른 인쇄농도
	4.3 셀 깊이 변화에 따른 농도 변화

	5. 결론
	참고문헌

