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Solve of Abnormal Magnetization in The Design of Permanent
Magnet Mechanism with High Field
Abstract

SinteredNd—Fe—B which has excellentpropertiesan be used to producthigh field

permanent magnetic mechanism. There is a kind of special permanent magnetie mechanism

—high fieldnagic ringwhich ismade up of permanentmagnet segmentswith different

magnetizatiordirectiond\ magnetic fluxdensitylevelseveraltimes as much as the
remanence of permanent magnet materialcan be achievedifwe designthemagic ring
properly.

However, abnormal magnetizationncludingocalsaturatiodocaldemagnetizationand
rotationadagnetizatiomccur in the assembly processof high fieldermanent magnetic
mechanism, which result in operating point of the material move in all the four quadra
accurate design of high field permanent magnet mechanism is very difficulty. Though s
foreignresearcherproductedsome mechanisms which fluxdensitieseached4-5T, the
theoreticatalues were greaterthan the actualresultsevidently,because abnormal
maghetizatiowere not consideredomprehensivelyWe can’t designexpectedpermanent
magnet mechanism if simulatiombnormal magnetizatiomnaccuratllyn finitelement
analysis. But certain vector hysteresis models which can simulation rotational magneti
were relatedto magnetic recordingmediums or softmagneticmaterialsotherwise,the
varying pattern referred was circularly or elliptically rotational field, which is dif
the arbitrarmagnetizatiompattern,and the applicatiowf these models were very
complicated. The information about rotational magnetization of hard magnetic material i
condition of high field which is chage arbitrarily is very little.

Based on analysisingicrostructurand microscopicmechanism of magnetizatiomnd
demagnetization of sintered Nd-Fe-B, a 2D simplified vector Preisach model is presentc
this paper. Using thisvector Preisachmodel in finiteelement analysis,abnormal
magnetization occur in the assembly process of high field permanent magnetic mechanism

consideredcomprehensively.The method only requiresthe data of limitingnagnetic
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hysteresis loops of the material along easy and hard axis, so the application of vector
model become convernient and efficient.

Combining thevectorPreisachysteresimodel and finitelementanalysisa dynamic
magnetic field analysis is implemented for a new magic ring in the process of assemblir

A seriesof methods such as adding softmagnetic materialadjustingnagnetization
directionstilizatingo gradespermanent magnet materialsnd replacin@nti—magnetic
shell to magnetic shielded shell are adopted in the new magic ring. Furhtermore, dimen
of every part and certain directions of magnetization are optimized by method of exhat
and orthogonaltestingethod. All thesemethods can reduce localsaturatioand local
demagnetization to enhance magnetic strength in air cavity of magic ring.

Finally, after the model is completed and measured, the magnetic field strength is
and is smallerthan the resultef expectationThe erroriseffectof assembly process,
machining precisionmaterialperformance and measurement etc. The model verifies
reasonablity of the construction of magic ring and validity of the optimization metho
proposedmethod providesa theoreticdbundatiornfor thedesignof high fieldermanent

magnhetic mechanism.

Key Words : Permanent magnet magic ring, Vector Preisach hysteresismodel,

Rotational magnetizationSintered NdFeB
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