ERLEEIW
2020 %2 B

BINM
Light Industry Machinery

Vol. 38 No. 1
Feb. 2020

[EAS%R - i’it)

MM

DOI:10.3969/j. issn. 1005-2895. 2020. 01. 003

5191 JE Ak b 77 it E AR B

BRIESR, F—F°, FikiE, 88 7, RE®K

(LT HRBEARAXF WS AE TR, L 201620)

W B ATRABATRTIEIRE A A6y E b R E I F R IR F e A A ah, A A % 8 3E 4
PEREACIE AR AT HE L BRI T R 4R R AL A, A MRF-122EG #= MRF-132LD BEi % ik 2 Ak kA A BF 3t %, i it
ANSOFT B4 3t ATREG A5 BT 2 R BRI R /1, %R 27 MRF-122EG MRF-132DG # & 45 B IR &2 1 5 Lord
NE R IT R AR A RRAIKT R E DN A 6% A2 9% , 6 T FmAFWER, LA ZEAERN LA SR, Z

B 50U A B TR B I R R 1 B R AR SRR 0 Ok

X g WEATRT MR N & AT I BEA T R AR RAEE A ANSOFT 244 5 4F 25 M #E AL

HE 525 : TH140; TM271 SERARERD A

X EHE:1005-2895(2020)01-0012-06

Shear Yield Stress Model of Magnetorheological Fluid
CHEN Yameng, LUO Yiping“ ,REN Hongjuan, WEI Dan,KANG Lulu

(School of Mechanical and Automotive Engineering, Shanghai University of Engineering Science, Shanghai 201620, China)

Abstract ; In order to improve the accuracy of the calculation of shear yield stress of magnetorheological fluids, a chain

model of magnetorheological fluids was established based on Maxwell theory considering the non-linear magnetization

process from the microcosmic aspect. Two kinds of magnetorheological liquid samples, MRF-122EG and MRF-1321D,

were taken as the research object. The magnetic field simulation was carried out by ANSOFT software and the yield

stress of the two samples was obtained. The results show that the maximum relative error between the yield stress values
of MRF-122EG and MRF-132DG and the corresponding technical parameters provided by Lord is about 6% and 9% ,

respectively, which is within the experimental allowable range, indicating that the theoretical model has rationality. This

study also provides a practical method for calculating the shear yield stress of the magnetorheological fluid.

Keywords : magnetorheological fluid; shear yield stress; Maxwell Theory; magnetorheological fluids chain model;

ANSOFT ; nonlinear magnetization

B M 07 g s 1 U 7 W e T A MERE SR B 2
—, BT ARV 5 R/ INDRGE T U 7 TR A e AR
SRR RIS, DR SHO R 0 00 ot O 37 ) e 0 D 72 YA
FATARSTAG B2 AT b TR
PR RS VR AR I S e, ST L v At ) R
W (MRF) B35 U1 iR ) o Bingham 4581 2 5 4
2 7 T B R 378 AR K AR R T Biivisous AR AR
Eyring & L8 Herschel-Bulkey fi Ay o100 At e B3
Bingham B (8 HEAl Tk TR o 7645 Bl R 11t
SRREAY A b, JRDAE B 3 It A 1Y Jest RN

W5 H 83 :2019-06-28 ; f& & H #§:2019-10-20
EE&UA : iy eIy d Beik 400 H (19030501100)

WeH| T ARZ NS Y S Am FRR %
A GHRERE , 18 TR LT (R B AR i
HRETERL TR RN R R R ik 1
LS R TS B S ng i oy AR S b Y R3]
755 5 24 TR RGN KL B BE AR /NG 26 1F R I, Al
e MR T 2 R AR R R O B, A A
YRR B R R B, PR AR eI
TARIR )RR PR EE ST T 1 4 OB A A R i
AR SRR ERL TR R VF 2 8 R, 1 2 ARG Z
B VF 2 RERE (AL AE A EE 1Y ) | b bk 2 (A7 e 40

FE—AEBERB N PRIS (1994) , 4, LRUEMN AL, FEZWFTET7 [ 0B BEA ). E-mail : cymn0423@ 163. com



(iR - i&it]

PRIISR, 55 : i AR Bt EAR N D1+ AR B <13 -

SRR A TAT R o % B0 AR Al Y = (B0 AH AR T, A7
YERBOREROTE i o kT2 ML S WS 2 W
WZ I TEE J1 . Rosenweig 45 HU G A8 AR B
B 10 R 1 R A3 e AR 7 B — T A, 4 i
i S P AR S A0 A R T N 1 B
filt b4t — o B AR TR RIS T SR
Y, BANINEESH RN, 73 BUE N TR O 2 g iR
ERTF 20% , BB R FEAE o Tang 45 N — 4k
JEREEAG AT, FIH] Maxwell )i ) 5 & BliE, X g5 64T
I3 534 L 5 FEORLT 1) % ML RN A0, AR S 4 v RO, o3
Bt G AL W R A, ST A /N R
B, HCFTHR AR B MR 1 R RETE B 5 i (isolated
chain) , 15 F i A48 v AR TR B A — R A 3L [F] A, L
] AV R B e 13 o Lemaire 26717 Fil 16
LR AL /N BRI AT B RE AR R T8 T ) 2Rk 50, 2R A5
T L YRR i B4 D IR IS 5 (EL I A R R 38 B il P
FHEACH AR AE , R BOTRE A R IR ZR K, 2/
2SR 3 B R 09 2 S SO L R Ak 3
SRR T BRI R R R B R S R AR )
filt EA5 B TR R SR AR
ZEE VA B g R T LUA HY, H TR e A B
AR —E P  EAT R A — SR SE 3 L T . 24
T SORE [B) e /NI, 28 S AR AR B T B 22 A 1
WEPERL TR EE/ NS DL T SRR AR 71 B 2 kA
RIL HINIMBESA RN, 73 ZE R 5 B RAS P38 H 5
Lemaire }; Rosenweig 2570 FHAE (IR R T R % &
WENERURL ) A E ARG A R o Ay PREAAA SR Ak A 222 W
D ARy, SR 2H 1 e M 22 e i 5 iy sk 7
NBETAS B ¥t k2 , OF 25 AR LRV ERE AL 7, %)
MRF-122EG #11 MRF-132LD ) 2 Fl A [7] B -S- ii 20 T
BT IR 3 R AT BEOE T HOK, S5 A A RO AT
Ansoft B4 175 TR L7 B4 0 2L, 1350 FL Pl
ISR BEN BTG 03 A1 s #iE  MATLAB 24X 5 U 17
IS AR B BT YD ) 5 B A A 5 R s e R
4555 Lord 24 AR BRSBTS L, B ik A
R R AL,
1 HRTiRERER
1.1 ERHHEp'
XF FRIF S s A2 VB D) Je AR 3, %k 4% 1] [ 14

AT A T, 2R IR

D =¢ge\E;

B = H; (1)

Jo =0k,

KD FoRBAA R ), FoRte FHRIME ;e £RM
XA E R RN T3 o RN HL F 5
&0 FNET R B e R AT 3 H RN
Y

USRS () A B A p , FHOR 5 8 AR XS A
HLE B 0 w T &, HE 3 0 R TR SN 52 B2 4 il A
E F1 B, Wiy i % 37 4 AR B A0 Bt B AR 0 B K
LG AR

S =V {SSOEE +W0HH_%(330E2 +,UM0H2)§} -

d
EE MLy EEXHO (2)
7S

>

D =ce EE +pu,HH _;7(850E2 +M/~L0H2):§; (3)

G:é‘é‘(),U-[LOEXHo (4>
JES)

< 96
fuu= ¥ B0 (5)

= & B h 3 52 0 35 W F1 7K 2 ( Maxwell stress

tensor) .

P23 (AR I VX (5) #EF TR A9
= = cp- 9
F o= ﬁfemdr = ﬁds P aJV(;dvo (6)

Ao dS - @ FRINGRNGINER J15n - @ FR
BTSN T AN X PSS 4 s m P05 43 T
i AL T 1
1.2 BRT Rk

I 1R, FETCRAE A T BT A Ok
SR FRET AR, WFERESAE R R R T Bk 4
M RS

LB o B 7 Y P 8, O B A e
3k B2, A3 R TR 7 VB IR, (A 3 I
P EPIRAS ELEAT 45 1) [ 1, 16 B3 1F IR T2 51 b
T St K T SRR AN /N ER B TE I, X 2
TCARIEA T F1 5307 , B TE IR FU2 1R ARARL T 9 1 1]
L2 Frx R, i 2 B

F P 2 T, O 1SS MR X , Bk L
SR T R PR, R 125 20, B 12 W,k T2k
#%4 R, W MRF (IR BUECR

@ =4nwR* /(3 x27wW’h) . (7)
PATCIRRE S AR
H =0(Z=0,Z=2h,r=W), (8)



.14 - B THI# Light Industry Machinery

2020 FFE5 1 B

(bYSMNEEZ 1R

A1 RERERAER RS F RAEHER T KRS
Figure 1  State of MRF under magnetic

field and no magnetic field
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Figure 2 Chain model of MRF
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Figure 3  Yield curve stress-magnetic field

strength of MRF-122EG and MRF-132DG
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Table 1  Technology parameters of MRF
15 BEb R HHE/ (em?) BRI % i, BhEL/(Pa - s) it/ C
MRF-122EG CH 2.28 ~2.48 72.00 IR, 0.042 0,020 ~40 ~130
MRF-132DG CH 2.98 ~3.18 80.98 B, 0.092 +0.015 -40 ~130
e Mo RS e
8., g Hi(Anr) <
W | - [ 1.000 0E+005
Bl gl e '8.577 1E+004
W o 7.154 1E+004 .
& - s — — — MRF-122EG 5.731 2E+004
L7 — MRF-132DG 4.308 2E+004
. 2.885 3E+004
: 1.462 4E+004

0 160 2(I)0 360 460 560 660 760 80IO
WA R H(A M)
B 4 MRF-122EG #= MRF-132DG #9
B-H v %,
Figure 4 B-H curve of MRF-122EG and
MRF-132DG
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Figure 5  Yield stress-magnetic induction
strength curve of MRF-122EG and
MRF-132DG of Lord Company
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Figure 10  Yield stress-magnetic induction
strength curve of MRF-132DG
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