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Control of Active Suspension Systems Considering Wheel -Hop
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ABSTRACT

In this paper. an active suspension system considering the wheel hop is studied for a quarter car

model .

A LQ controller controls an active suspension system in which a vibration absorber is attached to

the wheel axis. The vibration absorber is adopted to reduce the vibration near the natural frequency of

the unsprung mass,
the sprung mass.

oF a LQ control system.
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and the LQ controller is used to control the vibration near the natural frequency of

The performance of the control system considering the wheel hop is compared with that

Passive suspension{4% H7}&2]), Active suspension(s& #71Akx]), Vibration

Absorber(E&217]), LQ controiler(LQ A7)
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Table 1. Design parameters of 1/4 car model
I ) 240 kg
AER A (M 4*" 48 Kg

FEEZ AR M) | 48kg
WA AR Y (k) | 16000 N/m
Elojo] A=al b+ (k) | 160000 N/m
_BEUI AEA A4 (K) 16000 N/m
CHZLEA 2 A% (G) | 980 N s/
CBRU AN A4 (G) | 9% Nsin |

Table 2. Shapmg filter parameters

3 e 2
] 75:7?1 B4 d@ A

CoF) o0 'm’
( a)

,0.45m b

\’ - { & A .
P pi J 2 .
I 1x10
_.# 1x10 *
Fig.1 Quarter car model

w(t)

X
C LQ contro!led——-[ Plant
Fig.2 Block diagram
-; 7. ‘ J ‘ 1
< | [
20 4‘\'\‘!’) “’\ \“\ M“" i 1\\11“ ¥
= A J |‘I
3 1 ‘)l‘[ ‘li ’)‘ 1 .
R
P
3 i H 3 4 3
Time | 5 ;

?:¢g. 3 Time mstery

E)
3
B3 )
= TRA
DY i
a
B-5
B8 e L
10 100
Frequency [ Hz |
?ig.4 Power spectral demsity of :he road 1oput
50 -
% -
3
T
=
ES
> 50
Y R S —
) i ¢ 19 1000
Prequency i radis
Fig § Acceieration ? 2.7 af the SPPUng mEss
— 0 - g
3
= =20
N S
-40
9.1 I 10 100 1900

Frequency | rad/ s |
Pig.6 Displacement P.A.F. of the unsprung mass

-423-



hcceleration { wie

?:g.3 Time 213%0TY of the spribg Mass

a i
: I
g ‘“f;,
: i
© i
a R
2
a i
i
'
-0.2 '
0 1 2 3 4 B
Time [ s}
Pig.9 Time history of the unsprung mass
0.2 o~

Displacement [ m |

Time [ s |

Fig.10 Time history of the unsprung mass

)2 ——e T

= \

- - :

3 . .

g ! i

3 o

2, ; i ‘

a ! ,“ i ! '

5 T ! N

E- I '

= -3 _ —

K

E

=51 = O
9 2 3 4 5

ime | sl

Pig..} Suspension ratiie space

-424-

Relative displaceausnt | w i

9 )
il o B
.
|
-0l ;
i
a2 S
L) 1 : 3 4 H
Time { 5 !
Pig. i2 Suspension ratile space
3500 '
=
@ b
3
2
S
=
~3500
bl 1 2 3 4 §
Time [ 5 i

#1g.13 Comirsi force

]
E]
a
2
H
B
=
g
3
2
-0
) 1 5
Fig 4
R
B PRSI TR RN SRR RN AR R EERNAR
H T
? i
E iy ‘
2 | A RN .
= I i ifithioiibihy
O S — S
D) 2 3 4 5
Time {5 .
®ig.15 Time history of :he IDSPrung mass
= 1.3
=
s
5
= "
EE
@
=
=
-n.3
3 1 2 3 4 b
Time [ s |
?:¢. 18 Time history of the suspension rattie space



