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Fabrication of PCS-Derived Si-C Ceramics MEMS using Micro Slip

Casting Technique
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A new fabrication technique for silicon carbide (Si-C) microelectromechanical systems (MEMS) is described. Slip casting
using UV-thick photoresist SU8 micro mold was carried out for fabrication of three-dimensional Si-C MEMS parts.
Ultrahigh molecular weight polycarbosilane (PCS) was used as the precursor. Si-C nano powder was firstly mixed with a
PCS solution, and then the slips were cast into SU8 micro mold fabricated on porous tungsten carbide (WC) plate. Firing at
1273K was conducted for SU8 evaporation and PCS pyrolysis simultaneously. We have succeeded in producing Si-C
ceramics micro gears using the “u slip casting” technique. The influences of WC plate porosity and the number of casting

cycles on the shape of the produced Si-C MEMS are discussed.
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Fig.1 Fabrication process of SU-8 micro mold

Table 1 Result of SU-8 micro mold fabrication on WC plate
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Fig.2 SiC micro gears fabricated by micro slip casting using WC plate
with the porosity of 11.1%.
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Fig. 3 Relationship between porosity of WC plates and the ratio of the
crack at 6 cycles pressurizations.
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Fig. 4 Relationship between the number of pressurization and the ratio
of crack using WC plate with the porosity of 11.1%.
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