24 2 Vol.24 No.2
2009 2 Journal of Aerospace Power Feb. 2009

:1000-8055 (2009) 02-0396-07

( , 066004)

Linstedt- Poincare

: TH132 A

Weak nonlinear free vibration-study of electromechanical
integrating tor oidal-drive

HAO Xiwhong, XU Li-zhong, REN Zhi-xia
(School of Mechanical Engineering, Yanshan University, Qinhuangdao 066004 , China)

Abgract : Asfor a new-style-generalized-composte transmisson-electromechanical inte-
grated toroidal drive, the nonlinear _changes-of the electromagnetic mesh stiff ness between
worm and planets were analyzed. Firstly , weak nonlinear motion differential equation of to-
roidal drivein theform of perturbation waspresented. Then, approximative analytic solution
of frequency and displacement response were obtained by Linstedt- Poincare (L-P) perturba
tion method. Lastly, influences of the changes of the electromagnetic mesh stiff ness on fre-
quencies and amplitudes of system vibration were discussed , a number of useful results were
given. Amplitudes of every direction vibration are not affected almost by increasng order of
the small parametere , while free vibration frequencies change obvioudly. .

Key words: electromechanical integration; toroidal drive; weak nonlinear ;
small parameter ; perturbation method

:2008-01-27, :2008-04-08
(1979-) ,



2 397
[1'6].
[7'8]_
, 1
Fig.1 Hectromechanical integrated toroidal drive
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Table2 Normal displacement of the example system to€
Xyi/ mMm Xn2/ MM Xna/ MM
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Fig.2 Displacement response of mechanic system under the normal coordinate
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Fig.3 Real displacement response of mechanic system
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Table 3 Free vibration frequencies of the example system toe

W,/ W,/ W,/
(rad/ s) (rad/ s) (rad/ )
Wi 1919 583.6 286.7
w; (1 +£01) 1966.5 401.6 216.2
Wi (1L +e0} +£0)) 1966.5 401.6 216.2
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