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Analysis and control of transient aero elastic response of
teetering rotor on the shipboard

HAN Dong', GAO Zheng"; WANG Haowen', /Li Xirr bai’

(1. National Key\ Laboratory-ef Rotoreraft Aeromechanics,Nanjing University of
Aeronautics and Astronautics,. Nanjing-210016, China; 2. Army Office in Harbin,
H arbin150066;" China)

Abstract: To investigate the problem of transient dynamic aero elastic response of teete
ring rotor engagement and disengagement during shipboard operations, finite rotation of tee-
ter angle was introducéd as generalized coordinate based on the moderate deflection beam
model. Nonlinear-quaststeady aerodynamic model was adopted and the flow field was deter-
mined by the test data. According to the Hamilton principle, dynamic equations were derived
based on the generalized force formation. Calculation results are in good agreement with the
test data and the data from other literatures. Result shows that teetering rotor blade tip has
the danger of touching fuselage because of the excess flapping motion during shipboard oper-
ations. Some methods of controlling blade excess flapping are discussed. Installation of the
blade flap restraint device can restrict the blade excess flapping. Increasing collective pitch
has contrary effect. Cyclic pitch control has some effect on the blade flapping motion. The

blade excess flapping motion can be evidently reduced by the control of the rotor speed.

Key words: aerospace propulsion system; teetering rotor; shipboard; aero-elastic re-

sponse; control method
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Fig.1 Coordinate system of blade

before and after deformations

; (5

le(z) 831 — QEZ(Z) (%2 - _ Qg;ﬂ) 831 (6)

, (6
[10],
7(2) 7(2]
My = 90— 90 (7)
981 4B
aQb” dQE
r(2) - AN )
M= Tag\ T Tag: (®
(7) "\ (8),
1.3
§We = J.J. VF& * RAV (9)
P .8
1.4
Leishm arr Boddoes
Keller'” : (attack armr
gle) (skew angle) 25°

, Leishmarmr Beddoes
Leishmarmr Beddo es

10% ,

‘o

21

[5]

{Ux Ur Ur)= (R R Rsj[Ta] -
[~ W W A W) [T][T]  (10)

([ To]

;[ Tws]

m (10) 3,

[5]

Fig. 2 Inflow from rotor tip plane
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