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Abstract

Due to the change of the powertrain system, the suspension dynamic characteristics of the electric
vehicle are different from those of the conventional car. In this paper, based on the relevant pa-
rameters of an electric vehicle suspension system, a quarter-vehicle active suspension fuzzy con-
troller is established in the Matlab/Simulink environment. The dynamic characteristics of the ver-
tical acceleration of the vehicle body, the dynamic deflection of the suspension spring, and the dy-
namic load of the tire are used as evaluation indexes for the effects of ride comfort and operational
stability of vehicle. The simulation results show that the semi-active suspension with fuzzy control-
ler has a good effect on the improvement of dynamic characteristics of electric vehicle suspension.
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Figure 1. 1/4 Car active suspension model
B 1. 14 EEohBREE

DOI: 10.12677/iae.2019.72015 107 INE SR &S


https://doi.org/10.12677/iae.2019.72015
http://creativecommons.org/licenses/by/4.0/

ok %

Mm%, +¢(%, =% )+k, (X, — % )-u=0
. . M
mef —C(Xz—Xf)—kZ(XZ—Xf)+kf (Xf_q)+U:0

;E\:EPZ mz%%%zbﬁ§7 mz=480 kg; mfﬂi’%ﬁabﬁ%’ mf:40 kg, XZ%E%@W’E—[%, ﬁ’ﬁ—[ﬂf/m, Xf?'\j%
RO, BACK/mM: g AESTIERALRS, BAALK/mM: k ARZENIEE, HX k, = 15000 N/m: ke A% AR
E’ E:ka:lSOOOO N/m; C%%gfgﬁﬂ}ﬁgﬁ’ EXC:]_ZOOO N/(m/S), Uﬁfi}}}%ﬁ%ﬂj}, E‘{jﬁl:@ﬁ/No

N SERTH 8 GOy FbRUERT B, AR SR F ST B R U B T AN P SR, B kT b E, 1)
U 20 mis, FRPBURCE B AT LU T SRR [10]

a(t) = -avq(t) +w(t) @
Arft, QR FHITR BB ALY v RIS RITBOERE: wR AR, a@m)RH REL A

PRI S E T a A y: B 248K a=0.1303, C kI a=0.12. 44380 20 mis I, BRI ASFJE
Fah s B Ak 2 o

0.02 T ﬁiﬁz;ngw

0.015

0.01

0. 005

% 0. 005 |
-0.01}

-0.015

BEATEERE (a(t)/m)

-0.02f

-0.025f

-0.03 .
2 4 6
Bt iE] (t/s)

Figure 2. Road unevenness excitation
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Table 1. Fuzzy rule control table
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Figure 3. Fuzzy control Simulink simulation model
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Figure 4. Vertical acceleration of the car body
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Figure 5. Suspension deflection comparison
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Figure 6. Tire dynamic load comparison
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Table 2. Comparison of smoothness evaluation indicators
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