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On the Effectiveness of Control Surfaces in Supersonic Flow

By Toshio KAWASAKI

The effectiveness of control surfaces in supersonic flow is analysed by the
linearized supersonic wing theory. The analysis is confined to wings with straight
supersonic trailing edges, as shown in Fig. 2. First we consider the case when
the control surface is situated ‘‘completely inside the wing plan form’’ in a sense
that any Mach cone originating at the leading edge of the control surface does
intersect the wing trailing edge. In this case, the additional lift due to deflection
of the control surface is exactly equal to that of swept back airfoil of infinite span
with the same sweep back angle as that of the trailing edge of the original wing, as
Lagarstrom and Graham®’ showed in the special cases. Very simple expressions
for the pitching moment and the rolling moment are obtained for this case.

Secondly, when the control surface has a free outer edge, the effectiveness is
expressed with correction terms added to the term for completely inside control
surface. Similar corrections are applied to find the hinge moment of the control
surfaces. This approach greatly simplifies the procedure to attain rather general

results on the effectineness of control surfaces in supersonic flow.
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