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Abstract

Existing cleaning solvent using screen printing are the organic solvents including
aromatic compounds carried with poisonous and stench. besides, Cleaning method of
current screen printing are for the most part mixed cleaning method of dipping and
polish. Using 1,1,1-TCE, CFC-113 alternative system cleaning solvent be substituted
for existing cleaning solvent against screen printing ink measured the cleaning
efficiency according to gravimetric analysis method and property change of
gassamer according to Image Analyzer. Also, Cleaning process system carry with
excellent cleaning efficiency studied which was proposed new cleaning process
including ultrasonic cleaning process be substituted for existing mixed cleaning

method of dipping and polish.
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CE(Cleaning Efficiency, %) = T34 L5 3 F X100
(RHAAFETHED
[ Existing solvent and Existing process(Dipping) ]
Dipping Hot Air
cleaning I Dipping Dipping Drying
2min, cleaningll Rinse 3min,
25+2°C 2min, 2627 lmin, 25%2°T 65+2°C
[ Existing solvent and Alternative process ]
Ultrasonic Hot Air
cleaning I Ultrasonic Ultrasonic Drying
2min, cleaningll Rinse 3min,
25+27C 2min, 25%27T lmin, 26£2°TC 65+2°C
[ Hydrocarbon system solvent and Alternative process ]
Ul trasonic _
cleaning I Ultrasonic Ultrasonic Hot Air
Heating coil cleaningll Rinse Drying
2min, Heating coil Heating coil 15min,
50+2C 2min, 50+2T lmin, 50£2T 80+2T
[ Chlorine system solvent and Alternative process ]
Ultrasonic Hot Air
cleaning I Ultrasonic Ultrasonic Drying
2min, cleaningIl Rinse 3min,
25+2C 2min, 25%2T lmin, 2627 65+2C
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Table 1. Physical & Chemical properties of alternatives cleaning solvents.

Sample

Alternatives Cleaning Solvent

Ttem Units
Chlorine Hydrocarbon

Aromatic Content — 0.010833 ppm

Surface tension 29.46 28.9 dyne/cm, 25T

ODP 0.007 0 -

Boiling point 40.4 168 ~190

Flash Point - 71

KB value 136 200~ -

Total sulfur 0.06 ppm

Refractive Index 1.4234 1.4250 -

Aniline Point(AP) -42.5 -20 T

Specific Gravity 1.327 0.937 20/4C

Vapor Pressure 348.9 0.3 25T, mmHg
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Fig. 2. Photographs showing before cleaning(a), after 1lst cleaning(b), 2nd
cleaning(c) and drying(d) for contaminant of stainless steel screen

gossamer by Chlorine cleaning solvent and alternative process.
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Table 2. Cleaning efficiency of alternative cleaning solvent and process by
gravimetric analysis(10 °g) method.

Methods Dipping Ultrasonic
Exsisting Exsisting  Hydrocarbons Chlorine
Materials
I 0.63128 0.66211 0.6285 0.60826
" 0.47842 0.31389 0.04213 0.3012

(24.2143%) (52.5925%) (93.2967%) (50.4817%)

Nylon - 0.29157 0.12871 0.03218 0.09686
(53.8129%) (80.5606%) (94.8798%) (84.0759%)

v 0.16497 0.05008 0.02938 0.02939
(73.8674%) (92.4363%) (95.3254%) (95.1682%)

I 0.59311 0.61113 0.53325 0.58929

I 0.39126 0.32966 0.031 0.30595
(34.0325%) (46.0573%) (94.1866%) (48.0816%)

Tetron I 0.20377 0.14489 0.02732 0.09723
(65.6438%) (76.2915%) (94.8767%) (83.5005%)

v 0.12432 0.06141 0.02039 0.02007
(79.0393%) (89.9514%) (96.1763%) (96.5942%)

I 0.62172 0.67135 0.65883 0.6612

I 0.43013 0.32318 0.03004 0.20198

Stainless (30.8161%) (51.8612%) (95.4404%) (69.4525%)
steel I 0.23212 0.13011 0.02152 0.081

(64.6649%) (80.6196%) (96.7336%) (87.7495%)

v 0.12744 0.05016 0.01511 0.01302
(79.502%) (92.5285%) (97.7065%) (98.0309%)

I : before cleaning I : 1st cleaning I : 2nd cleaning IV ! rinse
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Fig. 3. Cleaning efficiency vs. cleaning process of Nylon screen gossamer
by alternative cleaning solvents.
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Fig. 4. Cleaning efficiency vs. cleaning process of Tetron screen gossamer

by alternative cleaning solvents.
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Fig. 5. Cleaning efficiency vs. cleaning process of Stainless steel screen
gossamer by alternative cleaning solvents.
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(a) (b)

Fig. 6. Stability before cleaning(a) and after cleaning(b) of Stainless steel
screen gossamer by alternative cleaning solvent and process.
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