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Abstract : There are various expectations for increasing of the ride comfort by drivers or passengers. The expectations
make diverse methods to increase the ride comfort. A research with respect to the suspension that is more concerned
with the ride comfort than the other is effective. One of suspensions including coil spring and leaf spring is
hydro-pneumatic suspension. The hydro-pneumatic suspension can be to increase the ride comfort and have the
advantages of the design than other suspensions that need extensive space in the vehicle. In this paper, a mathematical
analysis of hydro-pneumatic suspension is needed for the analysis of dynamic characteristic of hydro-pneumatic
suspension. Through the dynamic model, changing variables like initial pressure in strut and area of strut rod can make
which parameters make good or bad for comfort of the vehicle. Applying this simulation, the design parameters of
hydro-pneumatic suspension for the ride comfort were obtained.
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Fig. 1 Hydro-pneumatic suspension
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HAH Ax} 23
A, (em®) Area of the strut piston
A, (em?) Area of the strut rod
A, (em?) Area of check valves and/or orifices
£ (Mpa) Effective fluid bulk modulus
P (kg/m®) Fluid density
Py (Mpa) Initial gas pressure
Vgo (om®) Initial gas volume
C; Discharge coefficient
T Polytropic exponent

Table 1 Nominal parameters of the HPS strut
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Table 3 Nominal parameters value

Deflection{m)

13 14 15 16 17 18 19
Timeqs)

Fig. 8 W= & T3} A] 314 2] w9

ol M Boli= A3} o] ApA|e] WLt flote =

EEYE A 2 5 Atk

4.2 #7| elxjo| ME JEx 2N

— AR AT 408
el LE e
Ar=18835 10412

Total force (kW)

=25 20 <15 0 5 -} L] 10 15 20 25
Deflection (mm)

" (b) —— PO=0 88" 166708

— P00 86" 100
PO=0.65" 1612

Total force (kN)
o
o

05 M-
25 20 -15 -10 5 o 5 10 15 20 25

D {mm})
Fig. 9 (a) 2= WH(Ar) W3}l m& 7244; (b) 7H2= 271
Q2 (Py) W 3}oll w}2 A,

Transactions of the Korean Society of Automotive Engineers, Vol. , No. , S{E¥IE= 5



Transactions of KSAE, Vol. , No. , pp. - (51D

/3 ELICk

R SH FES 02 FA

012

0118

15 16 1.7 18 19 2 21 22 23 24

deflsction of sprung mass{m) deflection of sprung mass(m)

Area of strut rod{m®) x 1073
012
PO
0.115
01t
0.105 =
65 7 75 B 85 9 a5 10 105
Initial gas pressure(pa) <10%

Fig. 10 A7 14} gholl wh& 2o W9

3} o] 2714 QlAbE Wsh RS

#89 B ghol W HES
o %= glth. o)l 24 7he] WEE Abgatel 7)E

AlE oA} mpR7 A &2 ] BS g A ekal 11
o] Hoh N9 ghe %Xéﬁﬁli“r/}
Fig. 10 133} o] Z}2}e] QIS wigt A7)
= o ZA L] Hel 19 E T 5 sl

% ik

2) Quarter—car mode R R I B R = =3
S} & wje] 2] F5/3-S A sk siAEkich

3) Frad AP A AL gk wistel] whet

) 2pA|e) BEAo] ol staleA JTE B
Hateie. olelat e fae @RS Ala
& v Bes S TE ) g3l o181 5 9l

References

1) Yin et al. "Effects of Entrapped Gas within
the Fluid on the Stiffness and Damping
Characteristics of a Hydro—Pneumatic
Suspension Strut", 2017, SAE

2) Guo, K., Chen, Y., Zhuang, Y. and Jia.,

Copyright © s &= KSAE/
pISSN 1225-6382 / eISSN 2234-0149
DOI http://dx.doi.org/10.7467/ KSAE

"Modeling and simulation of a
hydro—pneumatic spring based on internal
characteristics," Second International
Conference on Mechanic Automation and
Control Engineering, 2011.

3) Cao, D., Rakgeja, S., and Su, C., "Pitch plane
analysis of a twin—gas—chamber strut
suspension," Proc. Inst. Mech. Eng. Pt.D: J.
Automobile Eng. 222(8):1313—1335, 2008.

4) Nakayama Y. and Boucher R, "Introduction
to fluid mechanics,"Butterworth—Heineman,
1998.

5) 1. Szaszi., and J. Bokor.,
"Nonlinear active suspension modelling
using linear parameter Nakayama Y. and
Boucher R, "Introduction to fluid varying
approach " Computer and automation
research institute, Hungarian Academy of
Sciences, 2002.

6) SENFTH ‘TR A 2%

P. Gaspar.

- A



