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Integral Inequality Approach to Memoryless Robust Stabilization
of Combustion Process in Rocket Motor
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Abstract ; The memoryless robust stabilization of the combustion process in liquid propellant rocket motor chambers is
investigated in this paper. By constructing appropriate Lyapunov functional combined with a integral inequality transforma-
tion technique, nonlinear matrix inequalities are transformed into linear ones and delay-dependent conditions for robust sta-
bilization of the uncertain system with discrete delay are derived. Compared with existing methods, the proposed approach
doesn’ t involve the model transformation technique so that the complexity both in theory and computation can be reduced.
And it is guaranteed that the combustion can be robustly stabilized over larger variation intervals of parameters. Numerical
simulations demonstrate the effectiveness of the method.
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Fig.1 Feeding systems of liquid propellant rocket motors
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Fig.2 Free motion of combustion in chambers
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Fig.6 Robust performance of controller to variation of y
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