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Abstract: In order to investigate the dynamic response characteristics of the pintle solid rocket motor,
based on the adjustable internal elastic model with variable equivalent throat area, the effects of the pintle profile
and adjusting process on the dynamic response characteristics of the motor were studied. The results show that the
dynamic characteristics for the response time and the thrust response are closely related to the pintle speed, the
pintle profile and the propellant pressure index in pintle variable thrust solid rocket motor. The response time is
composed of the time of pintle movement and the pressure delay time caused by pintle movement in the motor.
With the increase of pintle speed, the relative proportion of the pintle movement and pressure delay process
changes, so that the response time first decreases rapidly and then tends to a fixed value, from 32ms to 11.6ms,
while the thrust overshoot increases gradually. During the opening process of pintle, the response time is shorter
and the thrust overshoot is larger, the calculation shows that the relative variation rate of pressure and equivalent

throat area determines thrust overshoot. With the increase of positive pressure index, the variation range of pres-
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sure increases, and the thrust overshoot and response time also increase. Compared with positive pressure index,

the propellant with negative pressure index significantly shortens the response time and suppresses the thrust over-

shoot. The convex pintle can also reduce the response time and thrust overshoot at the same time. According to the

relative variation rate of the equivalent throat area, the best curvature of the pintle can be obtained to minimize

the response time and thrust overshoot.
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Fig.1 Schematic of structure of pintle motor
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Fig. 3 Schematic diagram of experimental device

Table 1 Parameters of propellant and hot gas used in calculation

Propellant Gas
n a/(mm/(s-(MPa)")) p/(glem?) k TJK C,/(kJ/(kg-K)) M R/(J/(kg-K))
0.25 4.18 1.8 1.25 2323 1.8456 23.712 350.6
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