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Hardware-in-the-loop simulation of pressure feedback system

of solid rocket based on embedded simulation model

DUAN Xin NIU Lu SUN ChangHong HOU WenGuo

(Shanghai Space Propulsion Technology Research Institute, Shanghai, 201109, China)

Abstract: In order to conduct closed-loop debugging and real-time simulation of pressure feedback
control system of solid rocket motor, the real servo system is integrated into the simulation loop.
Based on Matlab embedded code generation technology, the graphical model is compiled to generate
simulation code, so as to build a HIL simulation platform of solid rocket motor pressure control
system. The first application of the embedded simulation system in the control of solid rocket motor
is realized, which provides a debugging and verification platform for the research of the pressure
closed-loop control algorithm, and reduces the cost of engine test. Through control parameter
debugging and system simulation, it is concluded that the dynamic characteristics of the motor vary
greatly under different pressure conditions and are affected by factors such as free volume,
combustion speed and pressure index. When the pressure index increases, the change of steady state
gain of the system increases under different pressures, and the pressure is more sensitive to the
change of throat, so the pressure adjustment quality can be improved when the control parameters
remain unchanged.

Keywords: Solid Rocket Motor; Closed loop Control; Hardware in the Loop Simulation; Embedded
system
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Fig2.Structure of Simulation System
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