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Abstract; A precise state space model of regenerative suspension system including inertial mass is
established to study the influences of the damper’s inertial mass on the vibration insulation
performance and energy recovery performance of the vehicle regenerative suspension system and
to optimize the electromagnetic damper selection. The damper’s inertial mass is derived from the
dynamic equation of the vehicle suspension system, and the acceleration of the suspension
system, the suspension travel and the wheel’s dynamic deformation are used as outputs of the
system. The influence of the inertial mass level on the main performance of the suspension system
is analyzed by using the frequency domain transmission characteristics of the outputs of the state

space model system. Simulation results show that the average energy recovery power of the

WRIH®: 2018-12-11,  fEHM A WIRE 1994, B A RRGEFRES . B . AlEZ. HL2TH. BXARE
2GR AT H (51405374) 5 i 1 J5 Bl 2% 5L 4 R S B BY I H (2016 T90904) 5 oy o e A% Je A BL A Ml 55 3% & T 9% 4 YR Bh L H
(x}j2018043)

2% 4 R B 1] . 2019-02-28 W 2% H4 bR i ik . http: // kns. enki. net/kems/detail/61. 1069, T. 20190228. 0841. 002. html



%563

T DR N, 45 - Pl G BEL JE 5 15T 1A 5 e X 1 1% i A 24 ik T B 1 5 i 63

suspension system decreases with the increase of the equivalent inertial mass of the damper.

Although the amplitude-frequency transmission characteristics of the main performance indicators

in the low frequency band are slightly improved, the transmission characteristics in the middle

frequency band deteriorate seriously, and excessive inertial mass of the damper will cause the

overall performance of the suspension system to deteriorate. The simulation results are verified

on a 1/4 suspension system bench test. Results show that under the same excitation condition,

up to 44% attenuation of energy recovery power is caused by the inertial mass of the

electromagnetic damper and that higher-level inertial mass causes the transmission performance of

the key performance indicators of the suspension system to produce different degrees of

deterioration in the middle frequency band, the resonance frequency is slightly shifted forward,

and the overall performance of the suspension system deteriorates. The experimental results

verify the correctness of the simulation results.
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frequency domain transmission characteristic
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