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Structure design and ( magnetic circuit) simulation analysis of

roller magnetorheological shock absorber

Chen Bingsan, Sun Hang, Yan Dai

(College of Mechanical and Automotive Engineering, Fujian University of Technology, Fuzhou 350118, China)

Abstract; To tackle the problem of non-adjustable damping of rubber vibration damping devices

commonly used in vibrating roller, a composite magnetorheological fluid ( MRF) and rubber cou-

pling variable damper was designed and manufactured. The structure of the damper was verified and

optimized with mechanical calculation and finite elememt simulation. The simulation results indicate

that the optimized magnetic circuit design improves the utilization of the controlled field and the per-

formance and quality of the magnetorheological damper.

Keywords : vibratory roller; variable damping; magnetorheological fluid (MRF) damper; magnetic

circuit design; finite elements analysis ( FEA)
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Fig.1 MREF rubber coupling damper
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Fig.2 Diagram of damper assembly

1.3 BIRSFSHITE

(1) TAEM] B

SR A 1 1 e T A [ st ) 14 R T
TP W R AT RE /N AR TRTBR, {H B] Bt /)N
ST UL ZE , L —fRBUE 0. 5 ~2 mm , AR FE{E T
FAFICLAERIBRE b, =0.8 mm, T #3535 H
WAL/ Bl 1, =5h, P15E |, =14 mm, RERELS
FUNE 3 fim o

(2) TAEGTHET RS 6 AT i INAME I 2

524——5%92—— (1)
2.3[41-3P,,,

L (D), PRBE R, Lo ] HIFRRN J1,D, h
TAERLHI 46 N A% B K#r F,,, =16 kN, #x
Q235 - A WA 1 [ o] =235 MPa, H] i N &
D, =40 mm, A[ {13 A TAEGLEE 6 =5.22 mm,



H1

WRIN =, %5 PRahEEEHUR e midie e 9 4 A st J 05 5o By 47

lg_ Im

r3
r2
r4

o

oo

_I:I Lm 4

L8 2. g 3968 4. TARG
B3 mEEaEE

Fig.3 Magnetic circuit schematic diagram
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Fig.5 Schematic diagram of piston flux
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Fig. 6 Magnetic resistance distribution
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Fig.7 The relationship between magnetic induction

coil strength and the circle number of coil
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Fig.8 Modelling and meshing
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Fig.9 Magnetic circuit simulation
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Fig.11 Circuit simulation analysis after optimiztion
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