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Abstract

We clarify the aerosol dynamics during thin film formation by using the aerosol deposition (AD) technique under the
microgravity conditions. Akedo et al. (1999) showed that AD technique is useful for making thin film of ceramics materials.
Using AD technique, we have been trying 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, 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 AD technique.
In order to make homogeneous aerosol under microgravity conditions, we developed AD system under microgravity
conditions during parabolic flight by MU-300 airplane. Using the system, we succeeded to make thin films of (Pb(Ti,Zr)O3)
(PZT) with very smooth surface morphology by the AD technique under microgravity conditions. We also observed aerosol
(He gas and PZT fine powders) dynamics during thin films deposition by flow visualization with light scattering technique.
From these observations, we conclude that it is possible to make homogeneous aerosol under microgravity. Therefore, if we
perform constant microgravity conditions such as in the international space station (ISS) we will be able to high quality

films with very smooth surface morphology and with very high hardness.
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technique.
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Fig. 2 Schematic diagram (a) and photograph (b)
of AD technique system for parabolic flight
experiments by MU-300.
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Fig. 3 Photographs of PZT film on Al substrate

by AD technique on parabolic flight
experiments under 2G and microgravity
conditions.
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Photographs of PZT fine particles flow
behavior during parabolic experiments
under 2G and microgravity conditions: (a)
2G, (b) just after He gas flowing under 2G
and (¢) constant He gas flow under 2G.

Photographs of PZT fine particle flow: (1)-
(3) in initial 3s under microgravity, only
small particles flowed. (4)-(6) after 3s under
microgravity, large bulk of particle moved
from chamber bottom. (7)-(9) bulk particles
braked by collision of bulk particles.
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Table 1 Vickers hardness of PZT thin film deposited by
AD technique under various conditions.
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Fig. 6 Relationship between film thickness and
gravity level.

(a) on ground

(b) microgravity conditions
Fig. 7

SEM images of PZT films deposited by AD
technique using same system and same
powder on ground (a) and microgravity
conditions by parabolic flight (b).
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