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Effect of Running Velocity on Helicopter Lateral Mode Frequency
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(Department of Airborne Vehicle Engineering, Naval Aeronautical and Astronautical University, Yantai, 264001, China)

Abstract: A calculation model is presented for predicting fuselage lateral mode frequency of helicopter

during running on runway. The model is verified from shake test data at stayed condition, and the

maximum theoretical error is less than 10%. Trim analysis shows that the helicopter steady running can

be built up with only a small collective pitch pilot. Analytical results demonstrate that the decrement of

lateral stiffness of tires is a primarily factor that leads the second lateral mode frequency decresing with

the increase of running velocity. Especially in the low velocity margin, the second lateral mode

frequency quickly drops as velocity increasing. Compared with the stayed condition, the mode frequency

has 47. 6% decrement at running velocity of 35 km/h.
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Fig. 1 Helicopter longitudinal balance during steady running
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Fig. 3 Chang of vertical load on landing gear with velocity

BRY\ R B TS AR e T . T H— BB
R 70 km/h B, B Sy EH & T/G # A M
it 20%,

NIEL 3 T B, Hif 3 S 7 20 48 AT Bl T o o B 1Y)
WO R B — O T R R g R B e 3 hr
735 A b 2 R ARG S % B2 1% Ml T S R g5 05— D T
B 3 Ry 22 5w B AALAAR Sk T A ARk )
L 2 i 32 R Vi SR AR A A S AT T R i AR AR AT
PR g . A 2k BB B B
HOE 7Y =N S b S il = 1 2 - N S
PR .

R M A MBRNG W R4 & o 5 HK %
(R 28 Ar A O LB B 1 A2 A an 18] 4 BT . AT LR
B Bl A T R R AR . 2% e SORE ARSI 1 [ 46
8 WANNEIER (o4 e DS h = AR A9 7 N N

240
220
200
180
160
140

E 120}
S 100 Main landing gear
801 tire
6or /.
40F
20 Nose landing gear tire
0 1 1 1

Nose landing gear Main landing gear

chamber chamber

0 10 20 30 40 50 60 70
V/(km * b

4 GEh SR I B i e 46 e B R BE 1 84

Fig. 4 Change of deformations of chamber and tire with velocity

2 HEMERESREE TN
2.1 EHUREIAN RS

HUPHE 1713 3l 17 76 7L 19 017 - B 28
F S A P S BT . A A sl

5 BLAI Az g A Y

Fig.5 Model of fuselage lateral motion
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Fig. 6 Calculation program
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Fig. 9 Change of fuselage lateral mode frequency with velocity
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