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A Study on the Optimal Selection Method of Screen Mesh

for Domestic Halftone Screen Printing

In-Sik Chot

Department of Graphic Arts Engineering, Graduate School,
Pukyong National University

Abstract

Screen printing 1s a printing method with flexible plate surface
characteristics. In addition, .since the lappearance of electronics industry
the screen /printing has been demanding high quality and definition.
However, Screen printing is a method for taking ink through mesh
opening because  screen mesh tends to restrict quality | of screen
printing. In, particular, the biggest problem compared ' with other
printing type is halftone reproduction characteristics.

Halftone reproduction: characteristics for_ screen. printing depend on
screen mesh and opening:—Dot losses” or -dot gains are observed
through various types of screen mesh because thread of screen mesh
interfere with the movement of the ink. Excessive dot losses or gains
can affect the tonal range. Furthermore, this problem can result in
other problem such as bad contrast and gray balance. Therefore, it is
an important factor to use proper screen mesh for halftone screen
printing.

However, domestic screen printing industry relies on worker’'s
experience in field rather than depending on objective data although

standardized specifications and optimal printing conditions are required



for screen printing. For this reason, it i1s important to stipulate
standard condition for domestic screen printing industry.

Therefore, it was examined to find tonal range by mesh opening in
halftone prints process of screen printing used domestic paper and ink
in this study.

In addition, TVI(Tone Value Increase) characteristic was observed
by comparing to the manuscripts and prints of the dot area ratio.
Furthermore, contrast value and gray balance were confirmed for each
condition of the printout. Conditions for the proper selection of screen
mesh screen for the -quality of the prints. were also examined,

compared with the international standard of screen printing, ISO
12647-5.
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Figure 1. Image of halftone printing (left: 50lpi, right: 75Ipi).
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Table 1. The Relationship Between Screen Mesh and Opening

Shape W > D W =D W < D

. Theoretical W+ D 2W +'D 2(W + D)

Plain Practical 2W + D 2(W + D) 2W + 3D
Weave Theoretical W+ D W X /2 W < /2
° Practical W< /2 =(eM) W +D W +D

(H: highlight, S: shadow,_D: thread -diameter, W: mesh opening,
eM: mesh opening diagonal length)
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Figure 2. Halftone gray scale patch.

3 —

\&}

-1-2. a¢o] MY X

o] mE o] WHA 5A4S dolRy] S8 1yo] WA AE
AaE AFsA. 2 AFol = GATFA Ate F 18371¢] patch
& o] Fojxl Iigle] WA AREZS ot o] WA A4 =F
2 cyans 47t 10%, 25%, 50%, 75% S 2 YF1il, magenta®} yellow
= cyanl ZHE 1~2% AEZ 9A WIS Fo FAFT

_10_



Cyan Yellow

[24][22] 20 ][ 18] 16 ] 14 ][ 12]

o

ooz )e ] s

M NE

Magenta
HE

N

N

w (o)} [} (= [« o ~ ~
o o N B [} o o wv
EEEEEEN -] ]=-]-

elglelaslaslzlals
Ellaf|lo|S|S N (R=]

HEEEEEN:

EEEEEEN:

Figure 3. GAFT gray balance chart.

3-2. A

3-2-1. A& A=

Aol ARERE de] ZE Y AR 82 cm x 32 cmelded, AH2

Table 29} 2ol dFHFwS AH&sth 3 WAL
2 o3y Ak udk By A=A
350-31 PW, 420-28 PW & A} 7FAl mesh B9 o=
o 7Hg NS Dirasol-22 (SERICOLjL)S AM-&-3F At

Table 2. The Properties of Screen Mesh and Frame

Zo ~HE=E &)
13 300-34 PW,
vhrol A e o

Mesh Type
Screen Mesh 300-34 PW, 350-31 PW,
Polyester
420-28 PW
Wideth x Length Type
Frame _
32 cm %X 32 cm Aluminium
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Figure 4. Typical screen angles proposed by ISO 12647-5.
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Figure 5. Images—of screen-printing machine.

Table 3. Specification of Screen Printing Machine

Item Values

Max! Printing Size 150 x 150 mm
Screen Frame Size 320 x 320 mm
Printing Table Size 230 x 230 mm

Printing Thickness 0.05~10 mm

Squeegee Angle 60° ~ 90°

Printing Speed Min. 1 mm/sec ~ Max.-250 mm/sec
Printing Pressure 0~10 kef/cm?

Squeegee Method AC Servo Motor
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A fAE FA Qg/m’s] StESAE AHgEPOn, YAt =
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4, 23 42 n&
4-1. AZe] AR 2 EA
4-1-1. £X¢ &4

sadAe] EBE e Aol Adel g | Faw fiolth

wefa] Aol AMEE olEEA W M-S S48, 1SO 126475

Table 4. CIELa’b” Coordinates of Media for Print Substrate Color

Restrictions

L* a* b*
ISO 1264754 100 = Ef=> 90 | 53 = a* = 3 5 >Db" =5
Media 94.4 0.5 -4.2

2 AR A HAY vy s=E A7 f8 7 das 4 Z2AA
dae] W e Eelste]l #E3 A3t Table 59 28kt Table 59 2
J}o} o] Ao Alg¥ cyan, magenta, yellow, blacke] =4t PVC <
A B ISO 12647-5914 ®HAlE ®He9jol 35+ CIELah” @& 2

T AR, AAFE 210 v FE Hi SO A # oF 01~0.29 A
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Table 5. Comparison between ISO 12647-5 Standard and Ink Type

used Experiment

C M Y K
L 59 51 90 24
ISO a’ -35 70 -11 0
12647-5 b* -43 -15 66 0
Density 1.28 1.54 0.72 1.63
L* 59.8 49.7 91.3 23.3
Domestic a’ -35.5 70.6 13.1 2.4
PVC ink b -454 | -10.2 64.5 3.6
Density 1.392 +-1.385 | 0978 | 1.765
JAN) DR D57 5.00 2.89 4.38
Comparison | Deviation tolerance
; 4 5 6 6
(AE")

(C : cyan; M : magenta, Y : yellow, K = black)

4-2. Az Ad EH

B 2382 300 mesh, 350-mesh, 420 mesh®] mesh W3 = =+ 3719 =~

A d5 ol &slen, Az sl d5< A WA wHEo] YEY

= ooldHe gl A4S ARG =F A WA SolgolE ¥
Bol A Q=st 23 PAE Foskel MAHAD old ), PAL o

N

3 dolE el wrgtx: A B HAES 47] gAE Hax BA
o] A7|7F FHe 229 7 (opening area)¥} ¥ o] 4 27 (thread
diameter)®] ETH Aofstr g, o] HA W A7|et AL ghE vlaLsto]
Az WS AFskdnt Bk oy} o]& ISO 12647-50 A€ Alx

Wl Mmste] AHe Az AW 2 2ad W shlon,

rlr
il
2
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o]Z &3 300 meshe %ol 751pi ]3] A #Hgsln, 350 meshs=
75 1piet 100 Ipi, 420 mesh= 75 Ipi, 100 Ipi, 150 1pie] A& o] A& + AU
ERia=g

=

B\

Table 6. Minimum Dot Size for Mesh Opening

300 mesh 350 mesh 420 mesh
Minimum Dot Size(um) 134 113 92

Table 7. The Theoretical Size of Dot Diameter for Halftone Screen
Printing from 5% to-30%6

Tone Value (%) 75 1pi(um) 100 1pi(xm) 150 1pi(gm)
5 35452 64.089 42.7126
10 120.85 90.635 60.423
15 148.01 111 74.003
20 170.9 128.18 35.452
25 191.08 143.31 95.538
30 209.31 156.98 104.66

Table 8. Comparison. between Tone Value Range of Each Mesh and
Requirement of Tone Value-Range for Sereen Printing used Solvent
Ink proposed by ISO 12647-5

Screen Ruling(Ipi) | ISO 12647-5 | 300 mesh | 350 mesh | 420 mesh

75 10 to 90 15 to 85 10 to 90 10 to 90
100 20 to 80 20 to 75 20 to 80 15 to 85
150 20 to 75 - - 20 to 75

_']8_
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Figure 8. Graph on percentage dot area of 100 Ipi‘for each mesh screen.
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Figure 9. Graph on percentage dot area of 150 Ipi for each mesh screen.
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Figure 10. Graphen the tone value increase of 751pi for each mesh.
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Figure 11. Graph on the tone value increase of 100-Ipi for each mesh.
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Figure 12. Graph on the tone value increase of 150 Ipi for each mesh.
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Figure 129] 150 Ipi 27614 300 mesh® 7<-, Ak o
e Bk =3 AAH o= 350 meshet 420 mesh7b v 5=dt A &S o
EFU LA 1E 350 mesh® tF 420 mesh7} 1SO 12647-5 2 ¢l o 7Hgthe
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f
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AAE sz W A sEeF 5% A9 FEE olgsle] ZEE
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ANM 29 FAKY =4S trE2A gl wel YEtts= 2Fo] & Table 9
of YEeEFNSITE. Table 99 A<} ol 75 Ipiol A= 350 mesh, 100 Ipi=
350 mesh, 150 Ipi= 420 meshellA] 7} =& ZEZDA~E ¢S HYr &

3] 75 Ipi<t 100 Ipie] 300 mesholl Al ZEZHAEE7E w9 vk o] f+= 75%
oA &l sol ZHEA JAAEH A7 wiEEol et A= E .
Table 9. Comparison'of Contrast for Each Mesh-Condition
Screen Ruling mesh C M Y K
300 2.31 2.84 1.88 3.02
75 Ipi 350 39.53 39.71 30.20 42.50
420 11.24 11.98 7.65 12.83
300 6.12 6.68 492 6.99
100 Ipi 350 39.62 40.11 31.18 42.61
420 20.67 21.29 15.60 23.37
300 9.79 10.13 9.01 10.92
150 Ipi 350 38.14 39.04 29.12 40.29
420 40.05 40.54 32.10 43.00

(C @ cyan, M : magenta, Y : yellow, K : black)
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4-5. a9 o] ddx A7}

150 Ipiel A= 420 meshe] =14 o) odt Fde 23 A Eo] e
stplonz Tefo] My Hrks o] Al ZhA 2o MRt ddeglon

1 A¥= Table 10°] e AT

Table 10. Comparison of Gray Balance for Each Mesh Condition

Conditions Tone value | C (%) M (%) Y (%)
25 % tone 25 15 15
ISO 12647-5 50 % tone 50 40 40
75 % tone 75 64 64
25 % tone 25 12 12
751pi / 850 mesh | 50 % tone 50 36 38
75 % tone 75 62 64
25 % tone 25 14 14
100 Ipi / 350 mesh*| 50 % ‘tone 50 33 38
15.% tone 5 62 64
25 % tone 25 14 14
150 Ipi / 420 mesh | 50-25-tone 50 38 36
75 % tone 75 64 66

(C : cyan, M : magenta, Y : yellow)

Table 107} #Zo] 7z} Z7¢ a#o] WH A H &L w9 v =3 AFS
Holom, 3 ISO 12647-59] A vl &= v FARSHAl veRRT
o] AL dA FEe MAS ISO 12647-59] 7]=el wEAom, TVI 54
o] ISO 12647-5914 A|AIeF 27} SGAlek 2AS Axe Atz AR

o,
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