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ABSTRACT

In this study, SiC whiskers were grown in porous alumina substrate in order to enhance the filtering efficiency, performance, and
durability by controlling pore morphology. This experiment was performed by Chemical Vapor Infiltration (CVI) in order to obtain
the whiskers on the inside of pores as well as on the surface of porous the Al,O; substrate. The deposition behavior was changed
remarkably with the deposition position, temperature, and input gas ratio. First, the mean diameter of whisker was decreased as the
position of observation moved into the inside of substrate due to the reactant gas depletion effect’. Second, the deposition temperature
caused the changes of the deposition type such as debris, whiskers and films and the change in morphology affect the various
properties. When SiC films were deposited, the gas permeability and the specific surface area decreased. However, the whisker showed
the opposite result. The whiskers increase not only the specific surface area and minimizing pressure drop but also mechanical strength.
Therefore it is expected that the porous alumina body which deposited the SiC whisker is the promising material for the filter trapping
the particles.
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Fig. 1. (a) cross sectional images of porous Al,O; and (b)
enlarged image of (a).
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Fig. 2. Schematic diagram of pore structure modification by 23 54 24
CVI SiC. (1. Porous substrate, 2. Carbon layer, and 3, @shtas A2 F4e AR s o Al

SiC whisker). 2 71ge] s WP 72 S SEM(Scanning Electron

Table 1. Details of Experimental Condition

. Input gas Dilute Temperature MTS flow Deposition Deposition

Experimental ratio () gas CC) rate (sccm) pressure (torr) time (h)
Whisker growth 20,30,40 Purified H, 1000~1200°C 25 5~10 2
Carbon deposition 1 Purified H, 1000°C 25 6 1
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Fig. 3. SEM image of CVI SiC on porous Al,Os. Tdep=1000°C
for 2 h: (a) o= 20 and (b) o = 30.
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Fig. 4. Cross-sectional images of CVI SiC on porous Al,O5. T =

(e) and (f) o = 40.
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Fig. 5. SEM images of CVI SiC on porous Al,O;. =30 P, =5 torr : (a) P1, (c) P2, () P3, (b) P1, (d) P2, and () enlarged image of
selected area of (e).
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Fig. 7. The illustration of the strength increase by CVI SiC
process for porous substrates : (a) SiC bridge formation
by films and whiskers and (b) necking of particles by

SiC whiskers.
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