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The Analysis of the Influence Factors of Hysteresis Loop

for Hydro-Pneumatic Suspension System
YANG Yuelin, WANG Yunchao, HU Zhichao

(School of Marine Equipment and Mechanical Engineering, Jimei University, Xiamen 361021, China)

Abstract: . In order to research the polytropic process of nitrogen in the capsule hydraulic accumulator
with bladder and the accumulater characteristics. In this paper research, tests excited by the sinusoidal dis-
placement with different frequencies were carried out on the accumulator experiment platform in order to re-
search the polytropic process of nitrogen in the bladder accumulator and explore the influence factors of hyster-
esis loop. an attempt was made to explore the influence factors of hysteresis loop by experiment research. Some
tests excited by the sinusoidal displacement with different frequencies respectively were carried out on the ac-
cumulator rig. A comprehensive analysis of experimental data showed that the existence of hysteresis time de-
termines the opening degree of the hysteresis loop and the excitation frequency affects the system stiffness.
Based on the analysis, a novel formula was proposed to build a multivariate index model with the two parame-
ters to which can describe the real gas behavior. In order to verify the correctness and the accuracy of the pro-
posed multivariate index model, and the experimental data are compared with the co-simulation results to verify
the accuracy of the proposed multivariate index model. The comparison of results showed that the maximum dis-
crepancy was less than 10% , it further which demonstrated that the proposed multivariate index model can de-
scribe the behavior of the real nitrogen in the accumulator accurately.
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Tab.1 Main parameters of the test rig
Z 8 Parameter {H Value/mm S8 Parameter {H Value/mm
PEIMEL P42 Inner diameterof excitation cylinder 50 BB EL A Inner diameter of passive cylinder 50
B ELELAT B 42 Rod diameter of excitation cylinder 25 W ELELAT B42 Rod diameter of passive cylinder 25
PR MELAYAT AR Excitation cylinder stroke 150 B BT ETATRE Passive cylinder stroke 150
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Tab.2 Main instruments of the test rig
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DOCOROM & - J& F1 &2 Temperature and pres- PT/04400
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Novotechnik {4 1E &A% Position sensor TP1 -250
FENE HEAY Bladder accumulator NXQ -0.4 L
W T ML Industrial personal computer IPC - 610
BiiR 4 F Data acquisition card PCI - 1712

RIS & 09 T A 36 B AT IR IR A 15 mm, 24510 0.25, 0.50, 1.00, 1.50, 2.00,

2.50., 3.00 Hz [ 1E 7% B4l 5:

2 HEERSH

J TETE T, RSCER [18] A
FEAGHME L = — AV/V, o APV, N ERESR Y
BUERT (L) 5 AV R EReE N A UEFAE b
(L), AV =A-S; A, S5l g shimbn i Jorr i
M (em®) FMVBEE (cm), S W5 TG G
IR (BT i M IE, RIASHERY i 46 1)
R HIE) o

HHE 3 AT, BEE SRR TS, FREAs N
AR IR P TR RRU 1 DR M BE S, T
IR PRI AR A/ INR L ES RS D BH e Rt IR 20
MIEEDI S e 1 25 e a0 ML BERePE, DAL F il 4h
AILEH, BRefmARE LB RIS,
B, RIXERESR NI A2 E LB SR
R GIER, TR TIRARIIR.

2.1 FTXEEEEHERHEM
2.1.1  PHIBHRMERY SR &

— kL, BRSPS A MG N R

0.50 Hz; ==#*==1.00 Hz; 1.50 Hz

2.00 Hz; —#—2.50 Hz, == 3.00 Hz

2—'?).08 -0.06 -0.04 -0.02 0 0.02 0.04 0.06
1R FURE 45 % Volume compression ratio
B3 AEMMARENIEZRMER
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with different frequencies
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