% 47 K% 8 B FRKFFIR Vol. 47 No. 8
2024 % 8 A Journal of Chongqing University Aug. 2024

doi:10.11835/j.issn.1000.582X.2024.08.004
I 0k A 150 v 0L T S PR BE 4

Tz, FEr",K RL,HA EL,F mlKRER"
(1. PESFHAHEEGRFRLE WBAZET I &35 314000; 2. TRAR AT EAS KA T RER, TR
401331; 3. B> F R A 2SR, i &% 314001)

WE:- A TRIBAEA TR S ERIRR G RIFERE, RBET —AHREALTREE, 08
TMREA RELTHFRy, BREATIE REDLAL KEFHR, AREEFLEGGMTIE
B, FRAEMRE T ANEATREBATRAEL A, B3 AFKXB LS AR K THBRRE
R R, FR I RES R E SRR kS M BN AR, ARZEALTR
AR BE R AR F BT B AL T E R R A IR U Ty ok AT RER R R N 3R R 3R B AT
i, DG AELE LI, R F XA THNL,BET S4BT SHTUR, EREN,
Bkt SRR R L IR A4 i, LA RATF O T B T 4504

ERW AL RMAR; B WA Y

FESES THI22 MEARERD A X E4HS:1000-582X(2024)08-039-08

Design and characteristics analysis of magnetorheological inertial device

YU Jiangiang', YIN Jiawei”, ZHANG Geng', SU Xi’, WU Xuan', CHEN Shiwei'”

(1. Robotics Laboratory, China Nanhu Academy of Electronics and Information Technology, Jiaxing, Zhejiang
314000, P. R. China; 2. School of Civil and Hydraulic Engineering, Chongqing University of Science and
Technology, Chongqing 401331, P. R. China; 3. School of Advanced Materials Engineering, Jiaxing Nanhu

University, Jiaxing, Zhejiang 314001, P. R. China)

Abstract: To enhance the vibration damping performance of traditional magnetorheological dampers in the low-
frequency domain, a novel magnetorheological inertial device is proposed. It consists of a variable damping unit
and an inertance unit, incorporating a magnetorheological (MR) valve, hydraulic motor, and flywheel. The relative
movement between the piston rod and cylinder facilitates the reciprocating flow of the MRF within the variable
damping valve. The output damping is adjusted by controlling the current magnitude on the coil. Simultaneously,
the oil drives the hydraulic motor output shaft and the rotation of the flywheel, realizing the inertance
characteristics of the device. To maximize the magnetic field utilization within the built-in channel of the MR

valve, an optimized magnetic circuit design approach is proposed. Finite element analysis is utilized to simulate
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and analyze the internal magnetic field intensity of the MR valve. Combining magnetic field simulation with
theoretical calculations, a prototype is designed and fabricated. A performance testing platform for the device is
established and tested. The results indicate that the designed device exhibits inertance characteristics and has
excellent controllability of damping.
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Fig.2 The structure of magnetorheological damping unit
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Fig.3 Simplified model of magnetorheological valve
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Fig. 5 Variation curves of magnetic induction intensity in damping channel under different currents
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Fig. 6 Variation of magnetic induction with current for magnetorheological valve
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Table 1 Comparison of magnetic flux density before and after optimization of magnetorheological valve
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Fig.7 Mechanical property testing system of magnetorheological fluid device
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