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Abstract: To improve the comprehensive damping performance of vehicle suspension system with
inerter, the system with inerter, spring and damper was modeled. Genetic algorithm was used to
optimize the suspension parameters, and the theory of vibration power flow was used to optimize
the selection of the damping element bushing. Based on the numerical solution of the model, we
discussed the dynamic response of the system before and after the parameter optimization and the
influence of the bushing parameters on the power transmission. The research results show that, the
parameters obtained by the optimization algorithm can effectively improve the comprehensive
damping performance of the system, as compared with the design parameters. The theoretical
calculation and simulation data mutually verify the correctness of the model. The optimized
selection of the bushing is helpful to further improve the damping performance of the vehicle
suspension system.

Key words: vehicle damping; vehicle suspension; inerter; parameter optimization; power flow;
dynamics

FWERAGEL F B 5 D5 XMk dsidR TR A RS AR R B B, B 45 R ]
ity SRTHER TR E R R X B MERE TR IR (R S A R
ISR AGWIRTERE A PGS IR R EM TR HIHR A0S M BRI 1 IR PERE A 3 . IS4
SURBF T IR B E R RIRG S RE AN S SRS TR

WFEEHE: 2019 -10 -24

BE&WA.: RENE S EZH S SIS I E SR BIT H (20171106) ; B B R IE 4SBT H (51875092) ; H e sk 4
AFHIRl 55 3% % 35 55 45 9 BB H (N170302001 ) .

EFER N /NE(1976 - ) B TP THRN  RAL KA 8082 A4 S,



1098 ARRXFFR(BAFFIR)

PERBIL RGN IRIRERE , R BT ok T REFER |
5 il 22 98 sy S () R, A 5 1) BH O R i A 4R
RGUIRYRE RE AR TR AL TR B AT e

Smith %5 SRR IR TG A S RS N T 4 A
ARG WE5E T N A A 0 2 R B R F R S5 4
FIPERE . Zhang 2517 X 10 5L 25 2 A0 45
BAZERIEAT 53 BT, WFFE T A [R5 1) 6 W% Xo) A2 42 ik
PRPEREAY R . Wang 25" ¥R 9Y T BE #8255 VLR
oy SRR M PR 2 S I A AR 1 A B AR R SR
PERERYSZ IR, BFSE 25 SRR, 2 A AR AR R =
SN Y ZE AR R R R G R DR P RRATY SR TR S 2
EIE. Kuznetsov 25100 by ol 36 7 Ak &7 1 M | 857
TR I AR R G AR LA N i
NIRRT SR T AL, 22N R T
— PR — R B A IR AR IR E R
o it— Rl TR R R SRR R G Pk F
AOFEF. Hu 25 R0 TR 28 0 L 28 A
() 20 598 26T ok 1 e A0 P e

ZBTGE A A A AL e T R S AR L
3 BEJE g = 18] 0 21 5 OC 28 K e 35 8 2R 0 ek i 7
RE , X2 B 5 IR 2 AP BE TR 35 A nO A AL 15
THEA T2 8], AT EFIRART
MBI R G AT AL T, 38 2 X R T 4 Y
SRCGHATRAL S feh B AT LA e B, iE— 25 i
IR RGN IARPERE. WFIT 45 ALK R 5 ik
PRICIF A48 10 423 B 5 R Ge i S PR I FH A A 2
wE%.

1 HISERE

1.1 RERRRRE
IIRTCPFIUA e BT i  , [R)HB Ae
B it P e M P R, 2 — b 0 i AIR
TR Bk L AT AU i ELA AR TR R A
B T 2R A SR — 3B M A A .
TR IR AT ZUIBL 2 A A BILAE )y g 2 A AU AT AR

~H
P () (G)(5) @
A F ORISR W T 22 200 75 m SR CES I
i N REEHIAS  p TRIRZAT RIS 72 ;v Rt
At P AN B B ;b B AT B R AL
1.2 IRBHINZRREIL
YAl RN
P(t) =F(t)v(1). (2)
K F (o) IG5 v (1) S SRS A gk Bsf

%41 %
F(t) =Fe"", (3)
v(t) =Ve'. (4)

SR K I S W)

W 27/ @ 1 .
P _2;]0 F(O)v(n)di = JRelFV* 1.

(5)
Ko ARSI F 4 I3 B {E Vv by
R {EL; = o ILH.
RIS EH DT RS, IURBE T Z nT s

F
ZZV‘ (6)

ma(5) 530(6) ATLIA th, HUARBH BT AT P
AL IR, R GEA 5 1 3 Bk B )
PRI AEE AL .

2 TR ARGER

N T AT S IR TR I AR R G
Bl 32 7, ST AP 1 TR B AR R R G

e Sith
X
-] ]

B FRBERGEDR
Fig. 1 Vehicle suspension system model
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Fig. 2 Mechanical grid
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Table 2 Bushing parameter table
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Fig. 5 Power flow spectrum with different stiffness
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Fig. 6 Power flow spectrum with different damping
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