EUREGEE B R
2003 & 3 A

A% O R

ACTA MECHANICA SINICA

Vol 35, Noo 2
Mar., 2003

L T RE s AR B ET R

% B k¥
(s TR, dbar 100084)

R LT e AL oy o R T E R 4 RS, Tichy ST T Bingham $6RH sl R R 50 IR
T B A ST, TENE T O EEHE T B v Y SRR 0 SR, SRR A b e R I, AR
TR ¢ N g A e AR BB R, W HL Tichy #9773 HEERER] TRV R, o TR R IR
L LA SRR A T BT, R T Bingham BER, 5 2 5 B ORI B2 S £ T i ko0 o R

FrRmg. o 9Es .

L AL sl Rl AR A 00 RS O T A e v e s, o D g e i

Pl v O T 7 0 s R Rl R R R LB MUE AL, TERR LR s e,
T L AL R P e S B S AL AR R A, IR HURITERR I Bt b R L

FEhE R, WrshROR, MR, WETTR, A Binghan 87

5l &/
HE S R — PR RE AR, TSR (ER T,
H AR BEnT LA YR B ) A e 0k, B0 ) AR,
EFE LR Y] R S MY R, R
S A R B B mam RO, R
A AR IR BTN, B AR AR Ay, S
LR B, HL I S A AR 1 e
FILAH EL L R e L R e A 1, A
R, AERE IR R i 1.
TEBT LT, A2 Bingham BT Y L 208
[y At A7 e Ay 1]
2r(FE :
r=port P2t (1) 2w (a)
=1 (r<m) (1h)
R r BRI Sy, po AR R R EE,
To A ahFEMRN y, 4 NBIUIE AR, 0 W R
PR R g S X R Y S R B

4 = o+ 2B ctan(1) . semewscaem, -
RMISHEUE B R, AR AR

o = aB’ (2)
Hof o il § RS WIS X NS, 5 an

RO (AT 2 1.5 ~ 2.5 FEHARE « = w F0£ R
B 7 < o FZESE (B ARTD) EME r=mn

A -08-14 P -/, 020618 B4 SRy

SR F S se Wr o 0] 1 . ) H o A
ARl AR, T AR EST TR AW, A
e g de E R AR R PR, X e e RUF) B R
PLIEST A shfbiids, I RTmnERSEIa, Brbld
WA AR R A A RS

HF Bingham HiEAH IR, 1. A. Tichyl]
WESE T Rt ahflR p B, 2 T HERM
B P 6 st T fE H A e AR A 4 BRI, R
Fold S as Ba T 8li7E N Bingham 44 I8 JRm
Ffr . e SCRE LR, 0T T RUREHE) T 3
T L2, R A V) 3 A P sty el (o] . AT R
WA, Tichy 77§ ] o 0028 900 sl R 4
s —En M, EAEEEH A EEEER
Hratghag, [R)0er i e AR v 6 A B e R oK
ANIELL I E BB EE B Wu Chengwed 1 ) B T 2kt
LT A EE 0 e T s R I A T Y B T e AE
FEAT Al o] B, ARG 282 U0 3 SE R o T R
3 s RE R Y B RRE ET T R, B3
T b (] B A P R S A e g i E A R it
£, PR UCE HE T v el R A A B PRt i
FEAEE LA, S T e Y 0 3E A T MR T s
Rl Pk fE T R Y A2 L.

1 B FERE
FIBREEN B, Rl WA ro, BIEUAMER

1) ERE S EE LS A (19839020) Ff e SR ey ALE S EM A (JO200008T).



136 H e

FrRRER M aHlA (RE 1), c=n —r; HHENT
BB, e L0RE, A RRIEECY A, A
AEH TR M B S PR, W TR A
AT R (r, 6, 2) , T TRl R £ S iR R T

= B/2) WFE s O, F7 A S 28 4 fa0e (3 1A
L2k, FIURIFE shff H5E w #9775 [ 20 M BEIE
Fil. BEEE b g LATIE LSRR A [

h 2 ecosf + ¢ (3

243k (2) o AL B AT o 0 R 2 R
R B, 45 RE] E ~ AU/K®).

@

o

\}.u

B 1 e 9 ER o el

Fig.1 Schematic diagram of ER fluid journal bearing
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NUMERICAL STUDY OF JOURNAL BEARINGS WITH
ELECTRORHEOLOGICAL LUBRICANTS

Zhang Zhun  Zhu Kexgin

[ Deportment of Engimering Mediandics, Thingfan Dndversity, Beding 100084, China)

Abstract Electrorheological fluid (ERF) journal bearings have a promising prospect in engineering applica-
tion. Reoently the experimental results by Nikolalopoules show that the lnbricating properties of ERF journal
bearings can be controlled to satisfy different work conditions by adjusting the strength of applied electric field.
Now the theoretical research of ERF journal bearings is in its infant stage. Tichy has presented a theoretical
method of Bingham fluid jowmnal bearings, which can be used to predict the pressure distribution in the bearing
clearance and the positions of vield surfaces as well. At the end of his paper, he points out that his method can
be exctendedd to the study of ERF jourmal bearings.

ERF is a kind of Bingham-like fluids. The diffrmces between ERF and common Bingham plastic model
are that the vield stress of ERF ean be changed with applied electric field. In the present paper, when we extendd
Tichy's method to study ERF journal bearings, a non-physical phenomenon is obtained that the positions of
vield surfaces are fixed while the applied electric field saries. On the other hand, Tichy’s method may only fit
the case of journal bearings with infinite width. In order to study the parfomanee of ERF journal bearings with
finite width theoretically and nmumerically, a generalized Reynolds equation is derived based on a Bingham-like
model and the concept of apparent viscosity, and a method of iterative rdaxation is used to solwe the generalized
Resmnolds equation. A series of numerical results about pressure distribution and positions of vield surfaces is
obtained. The rule of changes of yield surface position with applied electric fields is obtained for the first time.
Or condusions are that: the pressure distribution and the position of yield surface in the clearance of journal
bearings can be controlled by applied electric fidd; it is one of the important mechanical mechanism of the
performance improvements of ERF journal bearings that the movements of vield surface with the changes of
applied electric field; at large shear rates, the apparent viscosity of electrorheclogical lubricants varies little with
applied electric ficld, so this mechanism is more important in these cases and rmst be considered in the design

of ERF journal bearings.

Key words  cectrorheological fluids, jouwrnal bearing, vield surface, Resnolds equation, BinghamJike model
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