A, olgt, AFE”
F=7IAATY, Adzadga’, FHAstn oSy
(200241 8€¥ 129 A<, 20024 9¥ 309 HFE HF)

%}

Analysis of the Effect of Screen Printing Variables
on Thick Film Thickness
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Abstract

Four screen mesh counts of 100, 150, 200, and 305 threads per inch are chosen and
a designed test figure is exposed on them for printing experiment to measure the
ink deposit thickness. Among a number of variables, the ink viscosity, the screen
gap and the squeegee pressure and speed are estimated with their effected thickness.
These variables affect as much as around 50% compared with the theoretical ink
volume listed by the mesh manufacturer and each variable has different influence on
the thickness. The data and graphs have been analyzed for the thick film production.
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Table 1. Data of the screen meshes experimented.

Mesh count | Wearing | piiead | fE00ES | Opening | ORTUNE | fEEGER
per cm |per inch| Plain/Twill (m m m % cm/m'
P120T | 305T PW 35 53+2 48 34 17.8
P79T 200T PW 55 84+2 72 32 27.0
PS9T | 150T PW 55 88+2 114 46 01 |32 99
P39T 100T PW 71 12212 183 52 63.3

233 Awe g3 2ol AxHAAY

Table 2. Estimation of the screen.

screen| GAFEA | F A E= 57| 4 Atension
mesh | F 7} () (pm) (N/em)
305 47 31 28
200 63 42 245
150 31 59 24
100 113 76 245 Fig. 1. Test design
_ (1/3reduced)
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Table 3. Constant variables of the printing experiment.

constant variables specifications W
- squeegee attack angle holding 45°
squeegee hardness 72+2°shore
squeegee free Iength 309 mm
squeegee edge shape , plain
squeegee width 6l cm
parallelism of squeegee/screen/substrate assembly parallel
polycarbonate
substrate (%3} Glastic PC sheet
CCL500, 0.5 mm Thickness)

2329 e, 2AA ] = 9o 23AT FAJAYRA(PCIZS A 23 A, J=2
E‘Wmmdmw&J*E%°EL4@E%ﬁﬂig¢

2 Ea
bl dhale) thed Zol 7 Wael $22 AU 4 Wil U@ ol5Fe 1

.21
2

o A% AYEETH FHAMNA EEHE QWA 3
el JAEX UdlEs dd 2FHA] FE9f Fo] YT
Table 4. Variables and levels of the print experiment.
Process variables levels
@ 305
Screen mesh count | @ 200
(threads/inch) @ 150
@ 100
Ink viscosity #3058 AT | #2002 2Y 3| #1508 MY | 41007882
(poise) D 235 @ 527 @ 468 @ 504
Brookfield RV/DV-E | @ 90 ®@ 246 @ 232 @ 152
6# spindle at 22+1C | ® 50 @ 147 @ 134 @ 82
Screen gap (mm) g 2
Squeegee pressure @ 3 in Minong MSP8060 GN
(level) @ 12
Squeegee speed D 19
(cm/sec) @ 43
® 81
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Table 5. An experiment procedure with 305 tpi mesh

EEEE FaAgARE [ 239 A 24 §F | 294X &=
(2= U FAR3054) (poise) (mm) (level) (cm/sec)

1 19

2 3 43

3 81

4 3 19

5 12 43

6 81

- 235 19

8 3 43

9 81

10 5 19

11 12 43

12 81

13 19

14 3 43

15 81

16 3 19

17 12 43

18 81

19 90 19

20 3 43

21 81

22 5 19

23 12 43

24 81

25 19

26 3 43

27 3 81

28 19

29 12 43

30 81

31 50 19

32 3 43

33 5 81

34 19

35 12 43

36 8L
LA (+15m) S 1A &3 Ay DEAE e uxd gAgeR daz F
AE At 2L JAaFes Guasdnt. o g3 23 Pl vlo)AF AAE o) 23
d2ZF FAY v 2Rt (Table. 6) Wol77F AAIZ o224 Az T A4 AFPe
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Table 6. Deviation from theoretical ink thickness.
o] A 7} Al A $F . =

23 9GAL = AR d= H 3} 1o1F 7 AAIgH HA A

) |VEA BI TS Gm) | max. 90)| A FA Gm) | A FA ()

305 17.8 12+2 44 53+2 47

200 27.0 1848 63 84+2 63

150 40.1 358 33 88:+2 81

100 63.3 45+13 48 12246 113
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Fig. 2. Experiment number vs. ink deposit thicknesses
on 305 tpi
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Fig. 3. Experiment number vs. ink deposit thicknesses
on 200 tpi
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Fig. 4. Experiment number vs. ink deposit thicknesses
on 150 tpi
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Fig. 5. Experiment number vs. ink deposit thicknesses
on 100 tpi
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