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Demonstration of Graphite Nozzle Erosion Suppression in Hybrid Rockets Through
Regenerative Cooling
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With the increase in civilian space utilization, the demand for low-cost and

safe space transportation systems is increasing. Hybrid rockets can provide such low-cost and safe
space transportation systems and are particularly suitable for propulsion systems for small
launchers and satellites. However, hybrid rockets have faced a problem of "nozzle erosion,”™ in which
the nozzle throat is thermochemically eroded, resulting in a significant degradation of rocket
performance. In this study, we focused on the fact that the graphite nozzle erosion start
temperature is higher than the copper nozzle melting temperature in conventional regenerative
cooling nozzles, and developed a safer and easier regenerative cooling system. By actively
suppressing graphite nozzle erosion, the understanding of graphite nozzle erosion was greatly
improved, contributing to the realization of a hybrid rocket space transportation systems.
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