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Research on CG limits and longitudinal flying qualities for

supersonic civil aircraft
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Abstract: Supersonic civil aircraft designed to meet sonic boom constraints have many special features in terms of
configuration and aerodynamic characteristics. The flight quality of such aircraft requires research to ensure flight
safety and better performance. Firstly, the longitudinal aerodynamic and control characteristics of supersonic civil
aircraft are studied, and a design method for determining fore—and-aft center of gravity (CG) limits is proposed by
combining active CG control technology with the minimum static stability margin. Then, a calculation method for
the longitudinal control capability of supersonic civil aircraft is presented and analyzed. It is concluded that reason-
ably determining the fore—and-aft CG limits is the key to addressing the problem of insufficient longitudinal control
capability for supersonic civil aircraft. Finally, effective methods for improving the longitudinal flying qualities of su-
personic civil aircraft were investigated. The results show that during the supersonic cruise of supersonic civil air-
craft, despite the significant rearward shift of the aerodynamic center and the low pitch control efficiency, satisfacto-
ry flying qualities throughout a wide speed range can be ensured by reasonably designing the forward and aft limits
of the center of gravity as well as the control law of the stability augmentation system.
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Fig. 5 Flow chart for determination of minimum static
margin of the supersonic civil aircraft
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Fig. 11 Block diagram of longitudinal augmentation stabili-

ty system control law for supersonic civil aircraft
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Table 1 Improvement of short-period characteristics of
supersonic civil aircraft with stability

augmentation system
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