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Real Time Adjustment Method of Rotor Balance Based on Smart Pitch Rod
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Abstract: Rotor imbalance is an important cause of helicopter vibration. The traditional rotor balancing
adjustment is a periodic maintenance method, which takes a long time and cannot maintain the vibration level
after maintenance for a long time. Therefore, an in light tuning (IFT) system based on smart pitch rod is
developed, which can control the length of smart pitch rods according to the digital command sent by the
computer, realize the variable pitch input of blade, and then complete the rotor dynamic balance adjustment.
It is found that the influence of the displacement of the smart pitch rod end on the rotation frequency vibration
component is linear. Thus the adjustment coefficient matrix of smart pitch rod is determined. When the rotor
unbalance vibration information is obtained, the corresponding rod is selected as the regulator according to the
phase, the adjustment strategy is designed according to the relationship between the amplitude projection in
the adjustment vector direction, and the displacement required for the tie rod to complete the balance
adjustment is obtained. The effectiveness of this method is verified by rotor tower test. The results show that
this method can reduce the rotor vibration level in real time during helicopter flight, and improve rotor
dynamic balance adjustment efficiency.
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B RE AL B LA R TFT R 48 /Y B AT HLI
FEA AL B 2 PR o Y B TP AR
Iy TET 2% G 2o ke 38 1 bR 28 128 0 8 e s I B
THHILIE 3 5 1A% 69 45 B 428 8l L ILAR 9 4k sl IR
Zid m AR R R S BT AT R SR EES
B Ak B 38 A A ) B0 R A S IR 2 P S e
BRI R R 2 R e A P A% 1 A RE AR B L
ISt 30 25 B, I 38 2ok e 3R AR 25 R BT 52
PP 00 381 R ) e L s - 19 L, S B DA P

P2 8 e A B BT 45 49 41 AR

Fig.2 Structure composition diagram of smart pitch rods
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Table 1 Rotor test system parameters
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