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Table 1  General parameters of coaxial rigid rotor high
speed helicopter

AL (T i) /kg 5500
TREETT R 1, / (kg m?) 5518
W 1 1, /(kg-m?) 26844
P 8 1, /(kg-m?) 23048

TR /m 5.49
FREFEAM % 3%
et i% K /m 0.29
e/ (°) -10°
Hent3 NACA0012
EFL H /(rad/s) 35
St/ (0) -10
S TIUHE A/ (°) 3
e/ (0) 3
Rt —Br i FpR 1.45
SR/ (kg m?) 450
R AR/m 1.3
FEHER A 8/ (rad/s) 162
R/ (0) -40
i3 S Ui 6
R RYm? 5.6
T 1 B/m? 2.8
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Table 2 Coaxial rigid rotor high speed helicopter
control variable definition
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Fig.2 Schematic diagram of rigid rotor flapping equivalence
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Fig.3 Differential collective control power change curve
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Fig.4 Rudder control power change curve
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Fig.7 Longitudinal cyclic pitch control power
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Fig.8 Elevator pitch control power
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Fig.9 Longitudinal cyclic pitch bias change curve
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Fig.12 Elevator deflection angle change curve in

pull-up simulation
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Research on Control Redundancy of Advancing Blade Concept High-speed

Helicopter

Wu Shangjing*, Lu Ke, Wang Zhengzhong, Li Chunhua

Science and Technology on Rotorcraft Aeromechanics Laboratory, China Helicopter Research and Development

Institute, Jingdezhen 333001, China

Abstract: The Advancing Blade Concept(ABC) high-speed helicopter greatly improves the flight speed by using the
advanced technologies such as coaxial rigid rotor, auxiliary thrust, and compound control. It also brings complicated
redundant control problems. The main manifestations are as follows: auxiliary thrust brings rotor/thrust propeller
control redundancy problem; the problem of using differential lateral cyclic to control lateral lift offset value;
redundancy problem of pitch and yaw control caused by coaxial rigid rotor/elevator and rudder control composite. In
this paper, based on the flight dynamics model of a coaxial rigid rotor high-speed helicopter, the above problems are
analyzed and studied in order to minimize the power and meet the requirements of the flight quality, and the solutions
are put forward, which can provide a reference for the design of the ABC high-speed helicopter in the future.
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