"m Check for updates

Trans. Korean Soc. Noise Vib. Eng., 33(2) : 119~127, 2023 EE_’A‘_%B%%QEILL—E-Q M 33H M 2%, pp. 119~127, 2023
https://doi.org/10.5050/KSNVE.2023.33.2.119 ISSN 1598-2785(Print), ISSN 2287-5476(Online)

3373 3497 AF 3% Pae A%
1 A A
=2

AR WE Edol= Alo] W AA R AlE A

Design and Simulation of the Linear Individual Blade Control Laws
for Vibratory Loads Reduction in a Medium-size Rotorcraft

AFE-9YS FAS 2FFAF e E 24"
Sang Joon Shin', Byeonguk Im’, Kunhyuk Kong', Gwangin Go’,
Sunhoo Park’, Seung-Hoon Kang" and Haeseong Cho

(Received February 10, 2021 ; Revised January 9, 2023 ; Accepted January 19, 2023)

Key Words : Individual Blade Control(7H'd E-dlo]= #|©]), Vibratory Load Reduction(F%5 3dl&5 7a)
Rotorcraft(3] 212} 7])

ABSTRACT

In the recent decades, rotorcrafts have been examined and subjected to experimentation for higher
harmonic control (HHC) for hub vibratory load reduction through hydraulic swashplate actuation, or
individual blade control (IBC). This paper presents a design of a linear quadratic Gaussian (LQG)
regulator based on the LTI representation of HART-II rotor and evaluate its controlled stability and
sensitivity. Specifically, a linear quadratic control synthesis for vibration reduction using the revised
IBC control inputs of N/rev and (N+1)/rev, which will enable a linear time-invariant identification of
a rotor, is presented. The following aspects are detailed: (1) a multi-body aeroelasitc rotor analysis
of the baseline HART-II and UH-60A rotor; (2) the LTI identification method; and (3) the design
and simulation of LQG closed-loop vibratory load control law.
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Table 1 Main rotor properties of HART-II and UH-60A

HART-II UH-60A
Radius 2m 26.83 ft
Tip mach 0.64 0.65
Solidity 0.077 0.084
Number of blades 4 4
Lock number 5.21 6.94
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Table 2 Gain and phase margin

Phase margin [°] Gain margin [dB]

HART-IT 57 12
UH-60A 62 10.5
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