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Experiment on blade pitch control of electrically controlled rotor

based on adaptive filter control algorithm

LU Yang, DONG Wei-sheng, HONG Liang, FENG Jian-bo

(National Key Laboratory of Rotorcraft Aeromechanics,

Nanjing University of Aeronautics and Astronautics, Nanjing 210016, China)

Abstract: A new control algorithm based on the adaptive filter in time domain was
brought forward. Based on this, the control system of electrically controlled rotor (ECR)
blade pitch with double closed-loop was developed. Then, utilizing the test rig of model
ECR, the pitch control experiments were performed in hover state. The experiments show
that the developed control system of ECR blade pitch can work reliably through the tests.
The control law based on the adaptive filter is successful in ECR collective pitch control, cy-
clic pitch control and collective pitch mixing with cyclic pitch control. The amplitude of the
blade pitch was fitted well with the expected value, and the phase lag was about 10°~15°.
The phase lag between the servo flap deflection and the response of blade pitch was about
20°~30°, Because of the structural and aerodynamic differences among different blades and

servo flaps, the effect of blade pitch control will be reduced to some extent.
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Fig. 1 Scheme of algorithm of ECR pitch control

based on adaptive filter
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Fig.2 Test rig of the improved ECR system

(C)1994-2022 China Academic Journal Electronic Publishing House. All rights reserved.

Fig. 3 Measuring and controlling system of ECR
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Fig. 4 Flowchart of ECR pitch control principle

http://www.cnki.net



2709

12
s 2 DSP2812
. Matlab/ RTW TI CCS3. 3
PID , Matlab/RTW y
PCI1710 . 5 Mat- 6 . , 2
lab/RTW DSP2812 A/D

Actuator closed-loop control model

- »f> »(_—»{PID =-

Analog input 4 Gainl P

Analog output 2 red

advantech I:l Y
dvantech
PC11710 [ auto ] (I pm?y‘l’;n[er ]
Display 1 =
Display 4
Pinl Outl
Analog input 2 [ r—
advantech :
signal ch:
PCI1710 [ auto ] i
Analog ; . Analog
input ’I> +‘—J | PID i output
: Gain .
Analog input 3 Pl Analo
g output 1 yellow
advantech L 1 «— ¥ [ — advantech
PCI1710 [ auto ] r—— PCI1710 [ auto ]
Iy Display 6
Analog
S Pilnl Outl
Anaing inpl: 1 Actuator yellow
advantec .
signal change 1
PC11710 [ auto ] S
5 Matlab/RTW

Fig.5 Matlab/RTW closed-loop control interface of actuator

{0
Gain 3

Wm0 ‘

i E@ = %ACZ

Trigonometric
funetiof

Bianmaqi
= Taps Out
* E-path-coef] E—path—| Gain 1
erminator 2| 1.~ Out] #  coef v
ey dG - nLMS T i8]
and—limite am Taps
white noise |—'E.rr 21
Pitch 7 %:I
Gain 1
Gain 4 In Out| W) 1/i>—am
: Lder  Tapslom | X ofln OQuibg ! WM_DAC3
Actuator red E-path-coef R > ('E’ef Gain 2
ignal change 1 Terminator 3 In Oul o
signal change I )
razs [ "lErrTaps]|
F2812 eZdsp 7 —é}l
——3) 3
WM_DACI s
6 Matlab/RTW

Fig. 6 Matlab/RTW closed loop control interface of blade pitch based on adaptive filter
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