201746 f Z?ﬂ[im‘ *jﬂﬁ%iﬂi 5548 % 55 6 1

doi:10.6041/j. issn. 1000-1298.2017. 06. 044
REERFEIERNRFZITSHE

EEL B F OAEN T K &

(LI RZIR G530l LR B, $IL 212013)

WE: NCELRE BN = ERe, BRI Re &, RIT T —FE EMR A B RG . & 174 )y
2TTRE 43 NS 15 R 18] B AL T Boost BRI Buck 452K I 5% BE (] 8% P9 A VR A9 AR AR A B0, 9 40 B MOS 5 A L B
LR E B AL RERELJE T I R o AE UL ER A b, B T M At AR A 4 2k sl e, PRk E N =
% 1R E, H8 R T B S e s i S8 R [R) TAEAR ST A B PR U A8 B 38 B L B AL R
R Sl i B o 824532 A1 Simulink {5 B35 HER A B 28 RGEMIRL, 43 B3R AT 3h ) 4 M RE 5t RE 1 g L B A I
PRERFE TR AT b o D7 LA AR, 28 T3 IE G B L AR 08 76 2035 20 4 3l g 2 M Re 0% 1) B 1] ie 3 40 9k Bl g i, o e it
P2 3 Bl ) 4 X B TR B AP M AR o dE , HEAT B 4GRS u] L a0 45 SR IO T 05 FUAE R A 1
KEW: E; FEMREGELE; S RWAINIE GHH; G S5%

thE 422 U463.33 XRKFRIZAG: A X EHS: 1000-1298(2017)06-0334-07

Design and Experiment on Semi-active Controller for Hybrid Suspension

WANG Ruochen JIAO Yu QIAN Jin’gang DING Renkai CHEN Long
(School of Automobile and Traffic Engineering, Jiangsu University, Zhenjiang 212013, China)

Abstract: In order to improve the dynamic performance of traditional passive suspension and recovery
vibration energy from it, a semi-active hybrid suspension system was designed. The dynamic equation of
the 1/4 vehicle was established, and then the variations of current in the Boost mode and Buck mode
were studied respectively, and the influence of duty cycle of Mosfet on electromagnetic damping force of
the linear motor was also analyzed. On this basis, semi-active control strategy based on skyhook and
groundhook hybrid control was introduced. The concept of semi-active control reference force (F ) was
proposed, and the optimal control parameters of the semi-active control reference force were determined
by using the particle swarm optimization algorithm. Through tracking the current in different working
modes, the purpose of real-time control of the motor electromagnetic damping force was reached. Then
the hybrid suspension system model was built by Simulink simulation, and the dynamic and regenerative
performance of the hybrid suspension system and the current tracking control effect of the semi-active
controller were compared respectively. The simulation results showed that the semi-active hybrid
suspension could improve the dynamic performance of vehicle, and partial vibration energy was recovered
at the same time, the semi-active controller that designed had better control effect on current. Finally,
the bench test was carried out, and the correctness of the simulation results was verified by comparing
with the test results.

Key words: vehicle; semi-active hybrid suspension; duty cycle; skyhook and groundhook hybrid
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Fig.1 Implementation of semi-active suspension system
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Fig.3 Basic structure of energy-regenerative circuit
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Fig.6  Control schematic of semi-active controller
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Fig.7 Comparisons of amplitude frequency characteristics of semi-active suspension and passive suspension
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