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lll. Methodology

rThe samples were prepared by painting the alumina substrate with the three
different coatings. YAG and YSZ were then dried in an 80 °C drying oven,
while Y-CZ was dried in a fume hood overnight to prevent cracking.
Although the application requires a graphite substrate, alumina plates were
readily available and suffice for preliminary testing.

l. Introduction

(Solar Thermal Propulsion (STP) utilizes the sun’s thermaI\
energy to create thrust, enabling rapid transit to
interstellar medium via the Oberth Maneuver. For this, the
system would fly very close to the sun, so an optical,
“white” coating on a graphite substance is required to
regulate the system’s temperature. However, standard
heat shield coatings degrade over the STP heating profile
of 2500 °K over multiple hours. Thus, an optical coating
should be designed with the ability to control reflectance
and microstructural evolution during operation.
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To further drive water out of the Y-CZ samples, they were fired in a furnace
at 100 °C for 15.5 hours. All samples were then pre-fired at 900 °C for two
hours to allow for outgassing before firing at higher temperatures.
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The samples were then fired in a tube furnace at our incremental target ey oo N >
temperatures of 1200 °C, 1300 °C, and 1400 °C for two hours.
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Afterwards, samples were cross-sectioned and analyzed under a scanning
electron microscope (SEM), while others were used to collect spectroscopy
data with an integrating sphere. For this, we focused only on the samples
fired at 1400 °C, because they showed major changes in microstructure and
porosity, whereas the 1200 °C and 1300 °C samples did not.
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In the YSZ sample, the small particles
sintered and coarsened whereas the
larger particles did not, suggesting that it
should be fired at a higher temperature.

The Y-CZ sample sintered significantly at
this temperature, as evident by the fusion
of the smaller and larger particles.

Sintering effects are unclear because the
sintered microstructure may be like the
regular microstructure with the spherical
features.

\__Placing this in perspective of STP, sintering occurs far earlier than we would want. Some effects of this can be seen in the spectroscopy data. )
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