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Fig. 1 Blade finite element model and the shapes of lead-lag mode
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Fig. 2 Typical coaxial rotor transmission system model
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Table 1 Initial parameters of transmission system
e e éﬁ%iﬁrrﬁﬁ”\i / e g i NI /
(kg-m*) (N-m/rad)
1 IUMH 100 01 KUMR 8000000
2 IUMG 37 02  KUM 440000
3 IMG 205 03 KGl1 989492
4 IG1 50 04 KE1 410000
5 IE1 500 05 KG2 989492
6 1G2 50 06 KE2 410000
7 IE2 500 07  KDM 440000
8  IDMG 37 08 KDMR 8000000
9 IDMH 100

) J1 % 3l R SR E A SR AR R W2 2, SR )
IR 3 (A—featH),
R2 PHEDARFHIREEMEITELR

Table 2 Transmission system torsional vibration frequency results

e B Hz [EEOE A
1 6.4 KPR EES
2 8.1 LR HESAR B RS
3 8.8 ERESR SO S

4 87 RS A e R RS
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Table 3 Mode vectors of transmission system (normalized)

BE5 ) g g LIOUR L PSR
I Lok
R4 [EE SRS
bR -0.175 1.000 -1.000 0.356
b b -0.171 0.967 -0.961 ~1.000
ERE R -0.083 0.158 0 0
14 REHURGE DS | -0.880 -0.354 0 0
1# RS R | -0.863 -0.343 0 0
24 KAWL i e 0.802 -0.146 0 0
2 KAWL | 1.000 -0.215 0 0
eI i -0.171 0.967 0.961 1.000
TER -0.175 1.000 1.000 -0.356
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Table 4 Natural frequencies of coupled torsional system result
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Table 5 Mode vectors of coupled torsional system (normalized)
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ey O i 0 0.967 -0.006 0.042
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1# BB Vi 4 0 0.325 -0.961 -0.021
1# RS ik 0 0.327 -0.942 -0.018
24 KPR i 0 033 0.801 0.02
2# R J1iR e 0 0.311 1.000 0.005
THEFLIBUE 1 0 0.361 -0.171 0.052
ThERE R 0 0.359 -0.184 0.052
TIERE B -1 -0.646 0.002 0.007
THER B 0 0.006 0 -0.977
THER =R 0 -0.001 0 0.074
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Computation Method of Torsional Vibration System Natural Characteristic for
Coaxial Rotor Helicopter

Liu Yongzhi*, Zha Jianping
China Helicopter Research and Development Institute, Jingdezhen 333000, China

Abstract: Different from traditional helicopter with single main rotor and tail rotor, the coaxial rotor helicopter has
unique transmission system structure, as well as the torsional vibration characteristic. This paper established coaxial
helicopter torsional vibration system analysis model bases on modal synthesis method. Calculated and analyzed
typical case of coaxial rotor helicopter torsional vibration system. This computation method is verified to be feasible.
According to the paper, the method can be used to calculate the natural characteristic of the torsional vibration
system, it can be used during the preliminary engineering designation for more design guidance for rotor and

transmission system.
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