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Study on the efficiency of cleaning Process
for Screen printing cleaning
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Abstract

The field of printing to use pressurized ink using screen gossamer that is
called screen printing. Existing cleaning solvents for the screen printing are the
organic solvents containing aromatic compounds and stench. Also, Cleaning
method of screen printing are for the most part mixed cleaning method of
dipping and polish. In this study, we measured the cleaning efficiency by
gravimatric analysis and the property change of gossamer by image analyzer
using existing cleaning solvent. Also, we investigated a new cleaning process
showing excellent cleaning efficiency using the ultrasonic and vibration cleaning
method instead of the exsiting mixed cleaning method.
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Table 1. Hazardous ingredients

3

. Content
Item Contents
percentage
Pigment organic & inorganic pigment 10~17%
Vehicle vinyl resin 15~20%
Solvent iso-phorone, butyl acetate, cyclohexane 50~60%
Additives silicone trace
Table 2. Physical data
Item Condition Item Condition
Boiling point(C) > 80 Specific gravity 1.090=0.5
Percent volatil
Vapor pressure(mmHg) 1~5 ereent volatie 55£5%
by(wt)
Vapor density(Air=1) N/A Evaporation rate N/A
A
solubility in water insoluble ppearance paste, slight oder
and odor
2 Aol AFEEl 237 A EF Y F2F+= U2 AHFEA Nylon(54}), Tetron
(FHF, dAE, 5 AH 224 stainless steel(5))F, LA =& Al 2H9 ~380)
A AHE -2 300%200mmTF2 2] JFEell A3 ALE staple® ©abalA] A2l ste] AR
Agel AHgshale
PA71712= 23" Ao 39 AAYE 2 233 Ale] A Image

analyzer(Hi — RoxAh) &
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A4 98] Chemical balance(Mettler HL52, 10 °g)& AF&-3}<ic).
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Table 3. Cleaning Experimental Condition.

Cleaning Solvent Existing Solvent
Screen gossamer Nylon, Tetron, Stainless steal o
Contaminant (color) PV --15, Ink for PVC or Acryl (Black) |
Cleaning Method Dipping, Vibration, Ultrasonic ;
Cleaning Temp.(T) 25C .
Cleaning Time (min) 2,4, 5
Number of Experiment 10 times
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<Process [ - [I Mixed Conditions>
@ Cleaning 1
+ Ultra Sonic @ Multi Frequency (28~40kHz), 1200W
+ Solvent Temp. : 256£2T
+ Cleaning Time : 2 min
2 Cleaning
+ Ultra Sonic : Mono Frequency (28 kHz), 1200W
» Solvent Temp. : 25%£2T
+ Cleaning Time @ 2 min
( Process Il : Up-down/Vibration equipment )
3 Rinse
« Ultra Sonic : Mono Frequency (28 kHz), 1200W
+ Solvent Temp. : 2522T
+ Cleaning Time : 1 min
@ Drying
* Drying Type ' Hot Air Drying
* Drying Temp. @ 6527
* Drying Time © 3 min
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<Process I:
Ultra Sonic Cleaning Equipment >

o Cleaning |

1 1.

Ultrasonic

(Multi-Frequency Type)

[¢]

Cooling coil

Cleaning [I
Ultrasonic

(Mono-Frequency Type)

N2
)r\ -

Cooling coil

Rinse
Ultrasonic
(Mono-Frequency Type)

Cooling coil

ﬁ o Hot Air Drying
I .
A, o Drying Temp.
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<Process II:
Ultra Sonic + Vibration Cleaning Equipment >

Cleaning [

Ultrasonic

(Multi-Frequency Type)

Cooling coil

Cleaning II
Ultrasonic

(Mono-Frequency Type)

T
i = /K\JN o Cooling coil
o Vibration Equipment
(up-dowm)
'wa @ O Rinse
{ I m I o Ultrasonic
N (Mono-Fre Type)
i NS quency lyp
K| o o
liJL o Cooling coil
!
o Hot Air Drying
:\\',/4 o Drying Temp.
71N> L 65+12°C
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(a) (b)

Fig. 1 Image analyzer photograph showing before cleaning(a) and after 1st cleaning(b) for
contaminant(ink) of stainless steel screen gossamer.

{c) (d)

Fig. 2 Image analyzer photograph showing after 2nd cleaning(c) and drying(d) for
contaminant(ink) of stainless steel screen gossamer.
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Table 4. Cleaning efficiency of existing solvent to dipping, ultrasonic and ultrasonic
+ wvibration cleaning process system.

Material Nylon stainless steel Tetron
Time
[min] A B C A B C A B C
0 044093 0.41931 048007 | 0.70107 0.67203 0.68935 | 048218 043912 0.48767
0 031725 02309 0.26658 | 0.04783 0.32318 0.32999 | 0.31935 0.23616 0.27144
(28.05%) (44.92%) (44.47%)((31.77%) (51.91%) (52.13%)(33.77%) (46.22%) (44.34%)
4 019205 0.109%2 0.08574 | 026507 0.13891 0.09038 | 0.17729 0.11606 0.08300
(56.24%) (73.81%) (82.1496)[(62.19%) (79.33%) (86.89%)|(63.23%) (73.57%) (82.98%)
5 0.11892 0.03099 0.03000 | 0.14603 0.06525 0.00931 | 0.10613 0.04453 0.02843
(73.03%) (87.84%) (93.75%)1(79.17%) (90.29%) (98.65%)!(77.99%) (89.86%) (94.17%)
*x 2 1 1st cleaning, 4 : 2nd cleaning, 5 @ Rinse
A : dipping, B  ultrasonic(process 1), C © ultrasonic + vibration(processII)
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Fig. 3. The plot of Nylon screen cleaning efficiency vs. times.
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Fig. 4. The plot of Stainless steel screen cleaning efficiency vs. times.
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/o
60 % Rinse

40

Cleaning Efficiency[%]

20

2nd cleaning
I 1 1
1 2 3 4 5 6
Time{min]

Fig. 5. The plot of Tetron screen cleaning efficiency vs. times.
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Fig. 6 Image analysis to the stability before cleaning(a)

screen gossamer cleaning.
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and after cleaning(b) of stainless steel
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