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Experimental Studies on Combustion Mechanism of
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ABSTRACT

This paper summarizes the experimental studies for proposing combustion mechanism on a low—melting-temperature—
thermoplastic (LT) as a hybrid rocket fuel. The LT is paraffin-based elastomer thermoplastic, which is consisted of paraffin ail,
styrene block copolymer, xylene resin, and stearic acid. The LT fuel is expected to novel fuel which has better adhesivity,
viscoelasticity, and reversible manufacturability compared to conventional fuels. However, the combustion mechanism has not
been investigated. The thermal behavior is necessary to estimate their regression rate accurately. Therefore, this study focus on the
phase transition and pyrolysis behavior of the LT fuel. At first, the fuel temperatures are measured with thermocouple under 2.0
MPa chamber pressure to observe the phase structure on burning fuel surface. At the same chamber condition, the combustion
flame on the fuel surface is also visualized using high-speed camera. Finally, the flash pyrolysis is investigated up to 6,465 K s* to
develop the pyrolysis process of the LT fuel. The pyrolysis products are quantified by Gas Chromatograph and Mass
Spectrometer. In higher pyrolysis temperature, the mass spectra indicates lower molecular weight range products. Pyrolysis
behavior is discussed by combining the results of the temperature profile in the LT fuel and the pyrolysis process in paraffin-oil.
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