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Load on pintle in a coaxial pintle variable thrust solid rocket motor
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Abstract: To investigate the load on the pintle in a coaxial thrust variable solid rocket motor, the
force acting on pintles with different profiles was numerically analyzed under various typical operating
conditions. The results showed that during takeoff stage, the maximum load on pintles matched the engine
thrust, with no significant differences observed between profiles. In cruise and final acceleration phases of
the sustenance stage, concave-profile pintles bore 63% and 51% of the load compared with convex-profile
counterparts, whereas conical-profile pintles experienced intermediate loads. When the pintle position was
actively adjusted, the load increased linearly with the rising combustion chamber pressure. Pressure
fluctuations within the combustion chamber also caused proportional linear variations in pintle loads. The
force on the pintle can be significantly reduced by optimizing its shape. After a groove was added to the

tail of the convex surface pintle, the maximum load can be reduced by 95%.
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Fig. 3 Equivalent throat area of different pintle displacements
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