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Influence of Key Parameters of Hydraulically Interconnected

Suspension on Frequency Domain Characteristics of Vehicles
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Abstract: To investigate the influence of the parameters of the hydraulically interconnected suspension
on the responses of a vehicle, a 7-DOFs (degrees of freedom) frequency domain model of the vehicle cou-
pling with hydraulically interconnected suspension was established, and the frequency response function of
roll angle acceleration, pitch angle acceleration, vertical acceleration on the center of mass, and vertical
force on left-rear tire were then deduced. The parametric effects of the hydraulically interconnected sus-
pension including the system oil pressure, volume of the accumulators, the differences and ratios between
the areas of the two chambers of the cylinders on the dynamic response characteristics of the vehicle were
evaluated. The results show that the system oil pressure has the adverse correlation with the volume of the
accumulators on the frequency domain responses, the differences between the cylinder areas play a signifi-

cant role on the responses, and the ratios between the cylinder areas have a certain effect on the responses
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of the roll angle acceleration and the tire forces but limited effect on the others. The performance test of

the vehicle was taken to verify the simulation model, which shows that the influences of the key parame-

ters on the frequency response characteristics of the vehicle are in a good accordance.
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Tab.1 The values of vehicle parameters

SH izl S g
ms /kg 9 600 2t/ m 0.91
myr kg 370 l¢/m 2.98
my /kg 570 [,/ m 1.26
¢ /(Nesem™ 1) 11 000 ms /kg 100
¢ /(Nesem™1) 18 000 cp /(Nesem™1) 340
kg /(Nem™1) 260 000 by /(Nem™1) 10 500
by /(Nom 1) 400 000 ly/m 3.12
2t; / m 1.03 typ / m 0.46
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Tab.2 The frequencies of vehicle model Hz

KA HIS R LA HIS R4

MR AR

fM e ToHLE HHE Jo b e
E AN lERs 0. 904 0.906 1.197 1.199
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AJE T Bia £ 9,827 10. 229 9.853 10. 251
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Fig. 2 The sketch of HIS
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Tab.3 The values of HIS parameters

S el SH piglEl

lyr /m 1.09 dii /mm 63

Iy /m 0.61 df, /mm 32

Vo /L 1.4 dy /mm 70

po /MPa 3.0 dyo /mm 45
y/(mm? « s 1) 46.0 d, /mm 12.0
o/(kg+m™*) 870 {, /mm 2.0
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Tab.4 The limits of HIS key parameters

B3 T e R T 1 R
po /MPa 0.2 3.8
Vo /L 0.1 0.5
AAL /10 m? 1 37
AA, /107 T m? 1 47
v 0.2 0.8
A, 0.2 0.8
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Tab.5 The comparison between simulation

and experiment on drop test Hz
po=1 MPa po=2 MPa po=3 MPa
. W2 o w2 o w2
DESEC I T S L

M 1.198 1.223 2.04 1.415 1.460 3.08 1.587 1.703 6.81
S 1.528 1.587 3.72 1.532 1.594 3.89 1.537 1.612 4.65
P 1.873 1.966 4.73 1.888 2.033 7.13 1.902 1.943 2.11
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