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Abstract: The non-linear characteristics of hydro-pneumatic suspension and car body model are analyzed in this paper,
and two-degree-of-freedom vibration model of hydro-pneumatic suspension is modeled. Dynamic time domain and
frequency response to different vibration frequency verify the correctness of the non-linear model by AMEsim simula-
tion software. Results show that the unstable vibration state is due to subharmonic or ultraharmonic resonance produced
by the frequency components which are close to the fraction or the integer times of excitation frequency in the system.
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Figure 1. Two degree freedom vibration model of hydro-pneumatic
suspension
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Figure 2. Structure diagram of hydro-pneumatic suspension cyl-
inder
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Figure 3. Amplitude frequency property of body vibration
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Figure 4. Amplitude frequency property of piston rod vibration
4. FEEF RIS

1

1

1

TEA R T IR BRI . AEGAE IR 2518 1 IE
ik, AMESim S [ A TR 2 40 i i 4 i A A7 1
P, AT AR 0 A4 A R G sh A P B AT 05 1t
B WA P R AL, BHEZ, B8 R,
JEEAEN U BN U R G810 15 BT 90 5 T LA 1R 5
R EPERAR R . O TR TR A T Rk e
fRTT R R MEAKIT RS, &6 T TREA
i ams, i A ERE TS,

WA RS H HE AMESim SR IE 5, #%
B AN 50 s, K 0.001 s, FEHEEHN 1000
mm. X} REEIEATE A 0.01 Hz. 3.0 Hz. 6.0 Hz
PRI, oA B RNE 6, THIEM IR
FEATE A L NP 7

HEl 6 & i, BUh#i#50.01 Hz. 3.0 Hz. 6.0 Hz
i 25 B HR i 1) R IMAER B R BIRA, X PP Fa e 1)

34

RN 5T RE MRS EA & . B7IERH, R4
1 R BRI 2 B B0 B A 357 A T A
ENEIRR LT ESOETE Sy

1) B, = 0.01 HziF, i 7(a)Fis fE 5
kR, RGEFERZIEE, RREEIFAKAELE
BARAI R AL (TE4 HzAb), 7£65 Hz 135 HzAL P M IE1H .
X AT T 1R R 507 A6 WP o A iR

2) BIAIES = 3.0 HziF, PIASsiEdRshiE N
1.5Hz. 3.0 Hz, WE{EAA 1.5 Hz, £15Hz. 39 Hz
MHTAEE R B  &, R\ ZBIRIE N RS ME
FEA VA8 R R I LR

3) BUIERS = 3.0 Hzltf, WA EEIRsiE N
6.0 Hz. 3.0 Hz, UE{EMRE IR, f£78 Hzix
FEAE KBRS &, XKL LRI T RFEAFE
A AR SLR.

& FrR, RSEBUINE J90.01 Hz. 3.0 Hz.
6.0 Hzff MIRBRES A FoE & B T 7= T Haa iR
RO BB PR BN S E, X LR A B
13 R G0 WA B I IR R, RAMIRSI 5 EL
PENRSTRE M — 2

5. 458

RS IR IR AR LN E T, AR IR

Figure 5. AMESIm model of hydro-pneumatic suspension with two
degree freedom
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