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Fabrication and feasibility estimation of Micro Engine Component
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Abstract

As a part of micro engine development feasibility estimation was done through fabrication and test of
down scaled combustor and MEMS fabricated spark electrode. In an experimental observation of the
down scaled combustion phenomena where flame propagation was observed by optical method and
pressure change in combustor which gives the information about the reaction generated thermal energy
was recorded and analyzed. Optimal combustor scale was derived to be about 2mm considering increased
heat loss effect and thermal energy generation capability. Through the fabrication and discharge test of
MEMS electrode effects of electrode width and gap was investigated. Electrode was fabricated by thick
PR mold and electroplating. From the result discharge voltage characteristic in sub millimeter scale
electrode having thickness of 40 um was obtained. From the result base technology for design and
fabrication of micro engine was obtained.
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Table 1 Test condition matrix

P init (psig) 10 | 20 30
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Table 2 Enegy generatica and efficiendy

h Pi (psi) | 10 20 30 |40
061mm | AU(J) [0.024 {0037 |0.066 | 0084
n 0.043 | 0.047 [0.066 | 0.068
10mm |AU(J) |0.095 [0.14 016 |0.33
1 0.1 0.11 [0.094 [0.16
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20mm [AU(Q) |043 [063 [067 |11
1 023 (024 [020 |028
25mm |AU(J) | 062 [093 |14 [30
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30mm |AU() |089 |136 |21 |36
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Fig. 7 Schematic of fabrication process
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Fig. 9 Discharge characteristic — width
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