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Characteristics of air-breathing hypersonic vehicle in
force-pitch and free-roll coupling motion
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Abstract. In this paper. the pitch/roll coupling motion of an air-t))‘e’athﬁ]g hypersonic aircraft similar to the SR-72 configura-
tion is studied. Through the numerical simulation., the stati ‘s\t‘e@ﬁty, dynamic stability and the two-degree-of-freedom cou-
pling dynamic stability under the forced pitching/free rchﬁ{lgmgtion are obtained. The influence of rotary inertia and pitch fre-
quency on the coupling motion is studied, and trﬁ\& ﬁaYnism of coupling motion is analyzed. It is found that although the
model has both static and dynamic rolling stabijfty,‘,iﬁ the process of forced pitch/free rolling motion, small amplitude oscilla-
tions and large amplitude oscillations oé rﬁ‘ha?ﬁ;tely in the rolling channel, the maximum roll angle exceeds 70°. The small
amplitude oscillation occurres in the‘% an period of the pitch oscillation, the oscillation fre\q{én’cy decreases with the in-
crease of axial inertia, the am Iil‘\u\ie‘i reases with the pitching oscillation frequency. The &‘apgg amplitude oscillation oc-
curred in the lower half periQém\e'pitch oscillation, the amplitude is basically uncha@%ﬁ,ﬂvhile the oscillation frequency is

consistent with the pitch osgitfation. This phenomenon is basically unaffected by iné&i}al"coupling, and can be considered to

be dominated by aerodynamic forces. ‘\{ %.‘
" \\ f‘;v
Keywords: air-breathing hypersonic vehicle; pitch and roll coupling Qﬁtioh"; static stability; dynamic stability; double de-
gree-of-freedom ;( 2
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