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Fig.1 The working principle of rotating force generator
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Fig.3 Principle prototype of rotating force generator
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Fig.4 The performance test system of rotating force

generator

JiE 2 3 J A 2 3 Ao IR B Al TR A ) Tl 5 0
e IR AR 1 I ) A% [ g W) 22 2 1 1 RS b, T
Wi F,, F A T7 B 7 o X5 b G B dv 5 5
1 R B el NTECHE SR 4R R, R AR & 2 2000 He,
s 45 R BT A5 5 AL BT | 45 S A 0 K 2k G
ARG 5 1 S 238 o A AL 5E A .

2.2 MENKKBERSST

P BE I3 L 56 v, e D A R TR T =
0.5 s, 73 1) I X0 i £ 0 W (L 00 3 R 07 B0 8
I PERE o

(1) % hig st . g b e i h
B 35 % R @ =300 r/min(5 Hz), # i ¥ 35 & K
AG=0",I{EMN F =0 UK AF = 1 NZ K 38 Jin 5

F=10N. X545 B An & 5 fr 25 , i (8 94 35 4 7

UK R RS AR MR 6] 22 SR A AN R W]
T R TR A T

F=0~10 N, Aw=0, AG=0°

—
N

—_
(=]
T

it A HREF /N
orbbowsaw

-10f i 2t

2 i i i i i i i i i i

0 10 20 30 40 50 60 70 80 90 100 110
t/s

(a) Hiv th oA A S 2
(a) Time trace of the amplitude adjust of force

5
4 Z
g o &
s 2 R
m 1 F
B 0 &
R-1 &
H-2 il
E-3 E
4 Bl AL
_5 1 —5 1 1 A 1 : L. L 1
38 38 40 41 42 -5-4-3-2-10 12345
t/s EHIET R 7IF /N
(b) IEEM3~4 N () 3~4 N AT 5 Lissajous &l
(b) Trace of the force from (c) Lissajous pattern of the trace
3Nto4 N

PSR i (A o 6 45 2R

Fig. 5 Testresults of amplitude control of output force
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Tab.1 Desired and actual value of frequency adjust
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Fig.7 Test results of phase control of output force
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excitation phase changes
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Test research on active vibration control of rotor hub based on
rotating force generator

SONG Kui-hui'?, LU Yang', CAO Qing=zhe'
(1.College of Aerospace Engineering, Nanjing University of Aeronautics &. Astronautics, Nanjing 210016, China;
2.Low Speed Aerodynamics Institute, China Aerodynamics Research and Development Center, Mianyang 621000, China)

Abstract: In order to verify the feasibility of active vibration control of the rotor hub based on rotating force generator, a prototype
of rotating force generator is designed and the output and control characteristics of the rotating force generator are verified by perfor-
mance test. Then a set of active vibration control test system for the rotor hub is developed, and the active vibration control test of
the rotor hub based on the rotating force generator is carried out under global frequency feedback adaptive vibration control algo-
rithm. The test results show that the active vibration control system developed can well suppress the vibration load in the hub
plane, and the vibration level of target frequency of the rotating coordinate system can be dropped by 85%. Meanwhile, it has good

tracking and adaptive ability for the change of vibration amplitude and phase.
Key words: rotor hub; vibration; active control; rotating force generator
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