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Stability Enhancement of Helical Divergence Flight
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<Abstract>

This work aims examination of flight mechanics of the helical divergence flight and
enhancement of stability of the helical divergence mode. To do this, first of all, we modeled
the full nonlinear 6-DOF airplane motion equations to adequately simulate the helical
divergence flight, and secondly, found out trims of the helical flight by use of numerical
method and finally examined flight mechanics of the flight. From the results we noticed in
this paper that among many trims of the recoverable flight from helical divergence some of
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the helical divergence modes are unstable, and these modes are able to be stabilized by
modification of the helical divergence derivative defined in this paper.
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¥ 3. Nominal el A 12H/X

(C, = —-0.109, C,, = 0.057, C; = ~0.0108
Eigenvalue Damping Freq. (rad/s)
553e-002 + 2.27e-0011 -2.37e-001 2.34e-001
5.53e-002 - 2.27¢-001i -2.37e-001 2.34e-001
-4.49e+000 + 2.98e+000i 8.34e-001 5.39¢+000
-4.49¢+000 - 2.98e+000i 8.34e-001 5.3%+000
-8.72e+000 1.00e+000 8.72e+000
-2.60e+001 1.00e+000 2.60e+001
-7.25e+001 1.00e+000 7.25e+001
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