# 39 B 1 Pl B L 1= Vol. 39 No. 1
2022 1 A Journal of Mechanical & Electrical Engineering Jan. 2022

DOI;10.3969/j. issn. 1001 —4551.2022.01. 008

TRRERFERARESEEFRE

FF B FE ABET LR E
(1. dtatfE BRMHE K2 BRI AR 2 E 0 5 5 90002, bt 100192
2B R E S S WREE R E AL, LAt 100084)

TE A S RG24 IF BAEXR 2 SO0 R G AT S i i B P 28 5 7= A IR, BT R i S ], 3t T — i i
T2 SRR %, DL R LR34 (PID) A2 B S s SR . 1726, A OIS RGN IR X 42 SR T 34
TV ST T LIRS AR AR T A e R B AR M s KOsk R G ARG R T A SRR = B 1Y PID $5 I SR e IR XS
LR RGAAIEAT T I, BV USRI G o PID #5751 R 4 B0 A &, DL 73 TE m A i S R A 78 B e B RIS A E N R R R A
B 5, R MATLAB/Simulink , ZEZR /] T8 4350 %5 TC PID 451 K078 PID 422 4 (4 S 08 64T T 05 LT LA # . BF9E 45 36
HH L I ST 19 45 SR R GE AR I T L A5 e B s SO EE R SR Y Bl ) R M LG T JE PID #5428 A B0, R PID #5425 1
RMSE Bt 38 i i v] LLAF) 34. 1% ; JL G BEAS 80 T 38, D/ N T e BE AR e A v ™ A AR , 46 S bm b F b AT BB
SRR - 25 AR BT 2 00T s e AR 2 AR LR AT o 4

hESY S THI3S5;U463.334.2  STERERIRAG A MEHS 1001 —4551(2022)01 —0053 - 06

Modeling of air spring and its height control strategy

LI Zi-xuan', WU Ming-yu’, ZHOU Fu-qiang', WEI Yin-tao’
(1. Key Laboratory of Modern Measurement & Control Technology ( Ministry of Education) , Beijing
Information Science & Technology University, Beijing 100192, China;2. State Key Laboratory of
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Abstract: The modeling of the existing air spring system is complex, and it is easy to produce oscillation in the process of height control of
the air spring system. In view of these problems, a thermodynamic air spring modeling method and an air spring high degree control strategy
based on proportional-integral-differential ( PID) were proposed. Firstly, the air spring system was taken as the research object, and the
method of thermodynamic analysis was adopted to establish a high-precision nonlinear empty spring model with temperature and pressure as
independent variables. Then, the PID control strategy of air spring height was designed, and the above system model was verified: the mass
flow G was taken as the input of the PID control system, and the vertical model feedback of the vehicle body height and other state variables
were taken as the output of the control system. Finally, the no PID control strategy and PID control strategy were simulated and compared by
MATLAB/Simulink under different working conditions. The results show that the established thermodynamic empty spring model can effec-
tively reflect the dynamic characteristics of the empty spring system, and the improvement rate of RMSE in the control process is up to
34. 1% compared with the PID controller, which improves the control accuracy, reduces the oscillation in the height control process, which
is of great significance in practical application.
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