Ha4 5 W E T B 5 T B & 3 Vol. 44 No. 1
2024 4F 2 A EARTHQUAKE ENGINEERING AND ENGINEERING DYNAMICS Feb. 2024

X E4HS:1000-1301(2024)01-0178-09 DOI:10.13197/j.eeed.2024.0117

R TREXEN NEZSHEREAR

AR, &%, ERA, K B, KEK

(R K 2F KB dE AR A5 44 4 55 1 8 S50 =2, Rt 300384)

T KRR TR R AR B R SRR SR — N AR G, T — R R R R AR R PR TR
T 2 Ty B 14 8 o 7 e, 2 L™ A O R A VA0 19 70 G R 1 T 1 L, 50 20 e 38 o e R 2 1 W, S R
B 7 S R A T AE W BE B . B ANSYS Electronics B4 %t B 5% 32 B 47005 B4 , A48 HE R[] i 37
SR IR B IR RN R B 2 I LR E R R IR AR AL A RS AR RS
BR 239% (ARG TR S A A 5 R A S AR s A i Dl P DA SRR L B ) 1 B PR AR Rk LB )
PEBERISEIA , 25 LR - I 5 S A F TN Bt 2 o) 4 P P, 348 e 77 512 e ARG, 552 300 07 0 722 B AR o 722
ST JAE 7R N BE R 5 W EE SR AR A5 T Tt i e Tt e | 5 D0 R 3 R 0 X 7 5P A o i S
E G EPSE NS R E S A

SRR L AR A 5 T 52 S W T S 5 T e £

R E 4> 25 : TB381 SERARIZAD A

Study on mechanical dynamic performance of new
magnetorheological isolation bearing

ZHOU Yadong, GE Aidi, YAN Minjie, ZHANG Yan, ZHANG Aoqin

(Tianjin Key Laboratory of Building Structure Protection and Reinforcement, Tianjin Chengjian University, Tianjin 300384, China)

Abstract: The permanent magnet can provide an initial magnetic field for the magnetorheological isolation bearing.
A new type of isolation bearing is designed by using the permanent magnet and the electromagnetic coil to form a
mixed magnetic field function. The magnetic field generated by the coil adjusts the magnetic field of the permanent
magnet to change the stiffness of the magnetorheological elastomer layer, and realizes the variable stiffness
performance of the isolation bearing. Using ANSYS Electronics software to simulate and analyze the isolation bearing,
simulate the magnetic induction intensity inside the test device under different current intensities, draw its magnetic
flux density cloud map and calculate its saturation point. The magnetorheological elastomer with 23% carbonyl iron
powder was prepared. The effects of excitation current intensity, shear amplitude and excitation frequency on the
shear performance of the isolation bearing were studied. The results show that the stiffness of the isolation bearing
decreases in real time with the increase of the control coil current, and the variable stiffness characteristics of the
magnetorheological elastomer isolation bearing are realized. Under the condition of stiffness softening, the excitation
current intensity, shear amplitude and excitation frequency have significant influence on the equivalent stiffness and
equivalent damping of magnetorheological elastomer isolation bearing.
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Table 1  Structural parameters of magnetorheological

elastomer isolation bearing

WA AR FEH B WS E/mm B/ mm
R 10F 44 2 37 100
T 5 10F 2 10 250
MHE 10F 4 1 110 égggz‘ﬂg
Gy 10F 18 1 100
1 FHEREXZELEHTEER REAS SRR T BRI 18 1 100
Fig. 1 New isolation bearing structure diagram TKREAA N40ONdFeB 1 5 100
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Fig.3 Magnetic flux density cloud under different current
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Table 2 Dynamic performance test condition
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Fig.5 Layout diagram of test device
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Fig. 6  Force-displacement hysteretic curves of magnetorheological elastomer isolation bearing varying with current
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Fig.7 Variation of equivalent stiffness of magnetorheological elastomer isolation bearing with current
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Fig. 8 Variation of equivalent damping of magnetorheological elastomer isolation bearing with current
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Fig.9 Force-displacement hysteretic curves of magnetorheological elastomer isolation bearing varying with shear amplitude
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Fig. 10 Variation of equivalent stiffness of magnetorheological elastomer isolation bearing with shear amplitude
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Fig. 11 Variation of equivalent damping of magnetorheological elastomer isolation bearing with shear amplitude
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Fig. 12 Force-displacement hysteretic curves of magnetorheological elastomer isolation bearing varying with frequency
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