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ABSTRACT

The free-wing tilt-body aircraft is researched in the flight performance characteristics such as
short take-off and landing capability, and reduced sensitivity to gust and center of gravity (CG)
change. Due to the main wing separating from the fuselage, the high tiltable empennage, and
the stub-wing strongly influencing from the propeller wake, the resulting vehicle aerodynamics
and flight dynamics are quite different from those of a conventional fixed-wing aircraft. Using
the governing flight dynamics model was studied previously, all of speed and body tilt angle
is simulated to determine the flight envelope by a non-linear 3-DOF flight simulation analysis.
Though flight performance and trimmability are studied, 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 that distinguishes free-wing tilt-body aircraft from the conventional aircraft.
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Table 1. Comparison of specification for the 40%
flight model of Scorpion

Scorpion 40%

Total Length, m 1.42
Span, m 1.96
0.589

(Free—wing: 61%,
Stub—wing 39%)

Wing area, m2

Height, m 0.5 (Tilt : 0.823)
Maximum take off weight, kg 14.56

Max speed, knots 55
Landing speed, knots 31
Power, hp 5.7
Maximum RPM, rev/min 7,000

0.5588(0.254m,

Propeller Diameter, m fixed pitch)

Static Thrust, N 112.48
Thrust to weight(static/MTO) 0.81

Total weight, kg 14.557
Fuselage weight, kg 8.556
Tail + Landing gear weight, kg 4.3583
Wing weight, kg 1.642
Fuselage lyy, kg—m2 0.429
Tail + Landing gear Iyy, kg—m2 0.758
Wing Iyy, kg—m2 0.023
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