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Study of Solid Fuel for Hybrid Rockets Using 3D Printer
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Abstract: Hybrid rockets are not very practical because the fuel regression rate is low, and sufficient thrust cannot be obtained. Measures

to improve this situation include the addition of materials with high combustion heat and oxidizers to the solid fuel, as well as the

introduction of a swirling flow. In this study, star-shaped spiral solid fuels with port lengths of 100 mm, 150 mm, and 200 mm were

fabricated using a 3D printer. Combustion tests were conducted with these solid fuels, and the regression rate was calculated. The

results confirmed that the regression rate decreased as the port length increased.
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Figure 1. Swirling star shape solid fuel
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Table 1. Specifications of solid fuel
No.l | No2 | No3 | No4 | No.5 | No.6

Rotation
Angle 0 360
[deg]
Port
Length 100 150 | 200 100 150 | 200
[mm]

Mass[g] 107 | 160 | 212 | 107 | 160 | 213

Density

099 | 098 | 0.97 | 1.01 | 0.98 1.00
[g/em’]

Internal
Surface
Area
[cm?]

87.5 | 131 175 | 123 | 145 | 193
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Figure 2. Schematic diagram of combustion test
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Figure 3. Average regression rate
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Figure 4. Oxidizer-to-fuel ratio (O/F)
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Figure 5. Contracted cross-section after combustion (left:

before combustion, right: after combustion)
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