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A Study for Enhanced Performance of Micro Solid Rocket

Sungchul Jung* - Minjae Lee* © Younho Kim* - Hwanil Huh**

ABSTRACT

In this study, combustion characteristics of solid propellants using sorbitol and potassium nitrate
were found out. Burning rate was calculated with several combustion experiments, also specific
impulse and characteristic exhaust velocity were compared with theoretical value. Thrust measured
with thrust measurement system using plate spring. Mixture ratio of propellants was varied in
experiments, also combustion characteristics of solid propellants which consulted experimental

results was used micro solid rocket design having 1mm nozzle throat.
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Table 1 Burning Rate vs. Pressurel2]

KNO3-Sorbitol
Pressure Range a | n
(pst) (in/sec)
15-117 0.019 0.625
117-218 1.648 -0.314
218-550 0.33 -0.013
550-1020 0.011 0.535
1020-1548 0.277 0.064
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Table 2 3-Type Motor Design

Type ] Chamber :pressute R éNuzz:;;l‘e ;;Qiameter
(psi) Qi mm)
S40 40 6
S60 60 45
S90 90 3
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Fig 1 Thrust of S90 Motor
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Fig. 2 Pressure of S90 Motor
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Tablel 3 Design requirement vs. Experimental
result (65:35)

Type | gq0- 860 | 590

Result g
Klemmung Number (kn) 347 39 44.6
Thrust (N) 6.8 6.7 5
Pressure (psi) 40 60 90 -
requirement |Burn rate (mm)| 4.84 | 6.24 | 8.03
Isp (sec) 835 | 968 | 110
Thrust (N) 7.9 5.9 3
Pressure (psi) | 48.6 | 595 | 663
Burn rate (r) | 6.02 | 6.67 | 7.02
Isp (sec) 77 82 81.2

Design

Result of
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Burn rate {mmisec)
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Fig. 3 Buming rate of Propellents (65:35)
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