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Hybrid rocket is considered the next-generation propulsion system for sounding rockets, new space probes, and

human-crewed flight rockets. Paraffin-based multi-component thermoplastic fuel has a higher regression rate than

conventional thermosetting fuel. However, its suitable regression rate for real operation has not been determined and

its combustion efficiency, which affects propellant performance, is still low. Therefore, in this study, we focused on the

pyrolysis of paraffin-based low-melting-point thermoplastic (L'T) fuel to elucidate its phase changes and pyrolysis

processes. To analyze the multiple phenomena that occur when heating multi-component thermoplastics, a detailed

evaluation of the phase changes was conducted by incorporating visual observation into the conventional method. It

was found that LT fuel has the phase-structure characteristics of thermoplastics, forming a melted layer of non-negligible

thickness under an inert environment at atmospheric pressure. Furthermore, since the pyrolysis products on rapidly

heated surfaces are sensitive to secondary reactions, the analysis of evolved gases was conducted using ion attachment-

mass spectrometry, which analyzes gases non-destructively. The pyrolysis gases detected included benzene and styrene

under rapid heating conditions. This paper discusses the phase changes and pyrolysis processes occurring on the surface

of LT fuel based on thermal analysis, evolved-gas analysis, and flame-temperature measurements.
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