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Abstract

The objective of this study

is to simulate the etching characteristics under different process

parameters for the optimization of etching process. The etching characteristics such as the etching factor
were investigated under different operating conditions and compared with the spray characteristics. The
spray characteristics were measured by using Phase Doppler Anemometer. The correlation between the
etching characteristics and the spray characteristics was analyzed to simulate the etching characteristics
under the actual parameters of the etching process. The parameters were distance of nozzle tip and
pipe pitch. To improve the uniformity and value of etching factor in the etching process, the process
parameters should be designed optimally. The distribution of spray was simulated by the Monte-Carlo
Method and the process parameters were optimized by the design of experiments(DOE).
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Table 2 Conditions of Composite chamber

Distance from nozzle tip (mm)
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Table 3 Fixed conditions of simulation

Conditions Value

Injection pressure, P; (MPa) 0.3

Reciprocating velocity, V. (mm/s) 100

Nozzle pitch, Np (mm) 200

transfer velocity, Vi (m/min) 2
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Fig. 3 Modeling of spray distribution with distance
from nozzle tip
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Table 5 Result of simulation with pipe pitch
Distance from | P, _
NO . a Uef. x
nozzle tip (mm)
1 60 | 316.1 | 98.73 |24851
2 70 | 268.7 | 98.74 |21337
3 B 80 | 3855 | 97.93 |18672
4 90 | 273.4 | 98.35 |16597
5 100 | 223.1 | 98.51 |[14934
6 60 228.5 99.16 27462
7 70 254.4 98.92 23559
8 D 80 233.1 98.86 20612
9 90 170.9 99.07 18325
10 100 | 204.6 98.76 16485
11 60 | 456.7 98.32 27325
12 70 339.9 98.55 23500
13 E 80 294.9 98.56 20567
14 90 | 301.6 98.34 18247
15 100 | 200.4 98.79 16512
16 60 536.7 97.82 24717
17 70 | 3315 | 98.44 |21275
18 F 80 | 3265 | 98.24 |18626
19 90 | 299.4 | 98.18 |16521
20 100 | 169.2 | 98.87 | 14960
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