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Abstract: In this research, we clarify the aerosol dynamics during thin film formation by using
the aerosol deposition (AD) technique under the microgravity conditions. The aerosol deposition
technique is useful for making thin film of ceramics materials. We are now trying this technique
to make thin film of thermally unstable materials, such as clathrate compounds and/or amorphous
materials. However, it is difficult to make homogeneously the aerosol of these materials in the
terrestrial conditions, because in the terrestrial conditions the fine particles of these materials are
settled down below the chamber during making its aerosol. Thus, in the microgravity conditions,
we hope to make homogeneously aerosol for good quality of thin film by the aerosol deposition
technique. For this purpose, we developed the system of AD technique under microgravity
conditions during parabolic flight by airplane. Using the system, we succeeded to make thin films
of (Pb(Ti,Zr)0;) (PZT) by the AD technique under microgravity conditions. From present results,
we discussed about the relationship between aerosol flow and deposition conditions under
microgravity conditions.
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Fig.1 Schematic diagram of aerosol deposition system
under microgravity conditions.

Fig.2 Aerosol deposition system under microgravity
conditions set up in MU-300 airplane.
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Fig.3 Thin films of Pb(Ti,Zr)O; (PZT) deposited on

aluminum substrate by AD method under
microgravity conditions.
20
e
15 |
2 * o, - R 2 0.
P 24 .
3 .0 0.
_E 10 PR P
© P ¢
s ¢ ¢
E 5t ". L
i . *
o* $
0 . ‘no“
0 2 4 6 8 10

Film formation distance[mm]

Fig.4 Thickness distribution of PZT films deposited
by AD method under microgravity conditions with
He gas flow of 41/min.
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Fig.5 Flow observation results of PZT aerozol under 2G
conditions before microgravity; (a) at start of 2G, (b) at
start of He gas flow, and (c) at static conditions under
2G with he gas flow.
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Fig.6 Flow observation results of PZT aerosol under
microgravity conditions before microgravity after Ssec
from start of microgravity.
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