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The purpose of this study is to develop a kick motor (upper stage rocket for

orbit transfer) for share-riding micro space probes that will phase to a geostationary transfer
orbit and then give an acceleration of about one km/s at perigee to go to the Moon, Mars, Venus, or
other planets. For this purpose, we obtained fuel regression rate equations for cylindrical and
CAMUI shapes (to ensure flexibility in designing solid fuel shapes), developed an optimal design
method that considers nozzle erosion, and developed a method to suppress nozzle erosion. Static
firing tests gave fuel regression rate equations, and an algorithm searched the solution that
maximizes the velocity increment under the constraints of the envelope and weight for share-riding.
As a result, we selected nitrous oxide as the liquid oxidizer. Combustion experiments with a
graphite nozzle cooled by a liquid oxidizer revealed that regenerative cooling could suppress nozzle
erosion.
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Coefficient of

Model name Model formula determination

Model 1 (16 tests) = 0.0163G%7 R =043

Time-averaged method

Model 1 (16 tests) P = 0.0763G2:2 R2 =085

Time-integral method

Model 2 (16 tests) F= 00308622 P09 B2 =095 7 13
Time-integral method

Model 3 (16 tests) 7= 0.0298G%72 pr R2 =095

Time-integral method m = 0.524~014
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