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Free-wing Tilt-body Aircraft Controllerability Analysis

for Change of Center of Gravity
Wook-Je Park*

ABSTRACT

The free-wing tilt-body aircraft is researched in the flight performance characteristics for

center of gravity (CG) change. All of speed, body tilt angle and center of gravity change
are simulated to determine the flight envelope by a non-linear 3-DOF mathematical model.
In flight, this aircraft configuration changes by the tiltable empennage. Then, flight dynamics
distinguishes from those of a conventional fixed-wing aircraft. Though flight performance
and trimmability are studied by CG change, the flight model of free-wing tilt-body aircraft
is to reduce the hidden risk and to achieve the successful flight test. It is analyzed the
flight characteristics by CG change that distinguishes free-wing tilt-body aircraft from the

conventional aircraft.
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I 1. Specification for the 40% flight model
of Scorpion

Scorpion 40%

Total Length, m 1.42
Span, m 1.96
0.589

Wing area, m’ (Free-wing: 61%,

Stub-wing 39%)

Height, m 0.5 (Tilt : 0.823)
Landing speed, knots 31
Power, hp 5.7
Thrust to 081
weight(static/MTO) )
Total weight, kg 14.557

Fig. 1 AtREH SHMAHAE 37

(Scorpion 40% flight model)

- : Body Pitch Angle
&, : Free-wing Pitch Angle
+: Body Angle of Attack
oy Free-wing Angle of Attack
r : Flight-path Angle
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Fig. 3 Boom angle vs aircraft speed
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Fig. 7 Engine rpm variation by boom angle
at the fixed velocity (front CG 30%)
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Fig. 8 Engine rpm variation by boom angle
at the fixed velocity (neutral CG)
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Fig. 9 Engine rpm variation by boom angle
at the fixed velocity (after CG 30%)
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