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A Study on Effect of Spray Characteristics on Etching
Characteristics in Micro Fabrication System
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Abstract

The objective of this study is to investigate the effect of the spray characteristics on the etching
characteristics for the optimization of etching process in the micro fabrication industry. The etching
characteristics such as etching rate and etching factor were investigated under different etching
conditions. To compare with the etching characteristic, the spray characteristics such as droplet size
and velocity were measured by PDA system. The etching rate was increased in case of high spray
pressure and in the region of spray center. The etching factor was increased with decrease in the
distance from nozzle tip and increase in the etchant temperature. It was found that the spray
characteristics were correlated with the etching characteristics.
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Fig. 1 Schematic diagram of experimental set-up
for spray characteristics analysis

Table 1 Specifications of nozzle

Nozzle A B
Nozzle type Pressure-swirl
Length/diameter ratio of

] 0.88 0.93
orifice
Length/diameter ratio of

.gth/ 1.84 1.59
swirl chamber
Swirler vane angle ( ° ) 32 28
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Table 2 Experimental conditions for etching

Material Steel (t=0.12 mm)
Etchant Ferric chloride solution
Temp.(C) 45, 55, 65, 70
Injection pressure(MPa) 0.2, 03 ,04
Distance from nozzle tip(mm) 150, 170, 200

Table 3 Properties of test fluids

N . Wi |W7 |Ws |Ws
properties Fluids
00 3 9 0
Kinematic viscosity, ymm?%s)|0.98(2.51| 5.1 |7.52
Density, o(kg/m’) 998 {1105[1210(1300
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Fig. 2 Etching rate with radial distance
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