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Performance of Ferrofluid L ubricated Journal Bear ng
Chi Changging

(Dept of M ech Eng ,Beijing U niversity of A eronautics and A stronautics, B eijing 100083, China)

Abstract:  The load carrying capacity of the ferrofluid lubricating fim s can be increased directly by
meansof the goplied magnetic field The ferrofluid behaves smultaneously as a B inghamoplastic and as a
pseudop lastic T he constitutive equationsof the ferrofluid can be expressed as T(H ,D )= &(H )+ T (H )D
+ Th(H )D % W hen the unifom applied magnetic field intensity increases from zero to 0. 12MA /m, the
load carrying capacity of ferrofluid lubricating film is enhanced by 25 per cent under the condition of high
shear rate and by 35 per cent under the condition of low shear rate So for practical purpose, the ferrofluid
lubrication is used to control load carrying cgpacity by applied magnetic field, but not to obtain high load
carrying capacity. It isnecessary to make the ferrofluid seal sparate from lubricating film in order to avoid
restrictionson the load carrying capacity of journal bearing The calculated results show that the uniform
aoplied magnetic field intensity and the shear rate have little effect on the attitude angle

Key words ferrom agnetic flow lubrication; magnetic field; bearings



