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Fig. 1 Model of vehicle suspension
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Fig.2 Model of Skyhook Damping control
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Fig.3 The siding mode control model of vehicle suspension
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Fig.4 Displacement curves of sprung masses
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Fig. 6  Deflection curves of suspensions



262 B h % 5 B % W

2009 4F55 7 &

|.——F¢ Skyhook Damping

k] A O
i Al

0012 (-

3
H

Deformation of tyre XuXe m

A N .VH.I "

B8

%) 08 " ne 2 128 ) [ ) a8 1
Time Sec.

K7 BIRRIRIREIE L
Fig.7 Deflection curves of tires

®1 FEUBRELSY

Table 1  Parameters of nonlinear suspension
Name of Parameters Value
Sprung mass m, = 237.37 kg
upper arm cross section area/mm?’ 7850

Coefficients of nonlinear damping force ¢, = 1385.4,¢c, = 524.28
k, = 200000 N/m

ky = —-2316.4, k, =12394,

k, = =73696, ky =3170400

Tire vertical stiffness

Coefficients of nonlinear spring force
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APPLICATION OF FRACTIONAL CALCULUS THEORY SLIDING
MODE CONTROL FOR VEHICLE SUSPENSION
SYSTEMS WITH NONLINEARITIES *

Chen Ning'? Tai Yongpeng® Chen Nan'
(1. College of Mechanical Engineering ,Southeast University ,Nanjing 210096 ,China)
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Abstract The concept of fractional order skyhook damping control was presented based on fractional calculus
theory. Taking a suspension model controlled by the new skyhook damping as the reference model,a new excel-
lent sliding mode control strategy for suspension systems was proposed and applied in the control of a nonlinear
suspension. A kind of numerical scheme for fractional order system with high accuracy and stability was also giv-
en. The new sliding mode control for an active suspension with nonlinearities was investigated through numerical

simulation. The computational results verify the good control efficacy of the new strategy.
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integration
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