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Analysis for stiffness on the bend vibration natural frequencies
of a helicopter tail drive system

ZHU Zrbing, ZHU Rupeng, BAO Hevyun, JIN Guang hu

(Jiangsu Key Laboratory of Precision and M icro- Mantufacturing T echnology,
Nanjing University of ‘Aeronautics and Astronautics, Nanjing 210016, China)

Abstract: -The helicopter tail drive system was.simplified, and it was presented that a
helicopter tail-drive system was a cascade system>comprising shaft segments and disks. A
bending dynamic analysis model\in-which.the support stiffness of the bearing and coupling
were included was established. Using transfer matrix method, the differential equations were
solved. The results show that the effect of the angular stiffness and the radial stiffness of
coupling on natural fréquencies of the helicopter tail drive system is different, and the natural

frequencies could be reduced with the increase of shaft segments or stiffness of the bearing.

Key words: frequencies; helicopter; tail drive system; transfer matrix method;

bending vibration

[2]

: 2007 12 10; : 2008 12- 15
(50775108) ; (03€52021)
(1966~ ),



177

~jex

/

~ JE

SRCEORY

RAEA Rt
/ Ik 2% P37k
ey
I
\ / \ I \
A el KP4l KVE2 K PEin R
1
Fig.1 Helicopter tail drive system
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Fig.2 ‘\Bend vibration mechanical model of a helicopter tail drive system
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Table 1 Effect of parameters on the natural frequencies

of a hdicopter tail drive system
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181.80 602.00 1067.64 1798.14 2618.
179.00 553.13 920.69 1704.17 2111.
178.00 549.66 905.34 1558.34 1759.
170.12 462.44 1055.77 1728.29 2534.
122.91 359.02 865.12 1350.94 1940.
172.07 480.10 1076.36 1771.74 2423.
151.07 252.84 479.16 1082.45 1771.
103.06 237.04 366.31 857.18 1337.
151.83 461.38 1054.68 1086.83 1728.
267.13 715.27 1375.91 199417 2299:
276.70 745.69 1406-37 2005-83_2307:
142.80 450.54 975.85 162110 2548.
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Fig.3 Effect of shaft segments on the first

natural frequency
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Fig. 4 Effect of the bear stiffness on the first
natural frequency
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Fig. 5 Effect of coupling stiffness on the first nat ural
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