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Table 1  Equivalent parameters of the quarter-car
parameter value description
k/(kN/m) 30 spring constant of the passive suspension
K/(kN/A) 32 electromechanical coefficient of the electromagnetic actuator
my, /kg 400 quarter spring mass
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Fig. 4 Responses of the automotive electromagnetic suspension system under velocity feedback control
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Noether Symmetry of Automotive Electromagnetic
Suspension Systems and Its Application

CUI Xin-bin', FU Jing-1i’
(1. School of Mechanical Engineering & Automation, Zhejiang Sci-Tech University,
Hangzhou 310018, P.R.China;
2. School of Sciences, Zhejiang Sci-Tech University,
Hangzhou 310018, P.R.China)

Abstract: The Noether symmetry of vehicle vibration systems with electromagnetic suspension
was studied, and the conserved quantity of the system was given. Furthermore, with the con-
served quantity, the symmetry solution of the system was obtained. In the form of energy, the
Lagrangian equations under different vibration modes were built. With the chosen displacement
coordinates as the generalized coordinates, the Noether symmetries of the system under differ-
ent vibration modes were studied, the corresponding Noether identities, Killing equations and
generalized Noether theorems were given. The conserved quantity of the system was applied so
that a new method for solving vehicle vibration system responses was proposed. Then this
method was used in the calculation of a specific vehicle vibration system, and the displacement
response curves and velocity response curves of the system in the cases of swerving, braking,
accelerating and so on can be obtained. The calculation results agree well with the empirical da-

ta.
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