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Experiment and Conclusion
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Analysis of RPHMF System 

ÅRPHMF systemhaveseveral

designaimsat the sametime

suchasf, B, N.

ÅThe design objects of the

circuit and magnet arenôt

independent.

ÅThe designsare also limited

by three physics fields as

magneticfield, thermalfield,

structuralmechanicstogether.

ÅThere are complicated

couplings in the circuit and

magnetdesignsby theenergy,

temperatureandstress.

Fig.3. Relationshipof eachelementin RPHMF

Multi -objective Algorithm of RPHMF
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ÅDesign the cycle RK method to solve the problem of

topologytime-varying.

ÅDesigngeneticalgorithm to quickly find global optimal

solution

ÅAvoid the disadvantageof the traditional common

fundamentalapproximationcalculationmethod

Fig.4. Algorithm flowchartof RK-GA

Fig.6. Prototypeof RPHMFsystem Fig.7. waveform Results (a) Discharge circuit waveform (b) Magnetic field waveform 

(b)

ÅTheexperimentsachieved3T/20Hz RPHMF,verified thefeasibilityof themulti-objectiveoptimizationdesignmethod.

ÅThis optimizationalgorithmcanbe appliedto variouspowersupplies,magnetsandwork condition. Thereforeit hasimportantapplication

valuefor thedesignandoptimizationof RPHMF.

Introduction

üThe developmentof frontier

science technology makes

new requirements to

repetitive pulsed high

magneticfield(RPHMF).

üThis paperproposesan

optimal designmethod

of RPHMF system

basedon a novelmulti-

objective algorithm,

and analyzes the

relationship between

magnetic field,

temperature field,

structure force field

anddesignobject.

Fig.1.  Comparison of traditional methods and proposed methods
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üHowever, the parametersof the magnetand power canôtmatch optimally in

traditionaldesignmethod,andcouldnot meettherequirementsof magneticfield,

frequencyandsoonat thesametime.

üThis designmethodhelps to solve the mismatchbetweenmagnetand power

parametersin traditionaldesignmethod

Fig.2. Abstractof themulti-objectiveoptimaldesign

Optimization Results

ÅAs a designexample,basedon the

requirementsof RBWO, the multi-

objectiveoptimizationmodel is built

for its RPHMFsystem:

Fig.5. Solutionresultof Paretofrontier
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Parameter Range

Object of Design

Storage capacitor (uF) [200,1000]

Charging voltage (V) [1000,2000]

Magnet bore (mm) [20,40]

Magnet diameter (mm) [50,100]

Magnet length (mm) [100,200]

Coil cross-sectional area (mm2) [4,16]

Restrictions

Magnetic flux density (T) >3

Magnetic field area (mm2) >350

Magnetic field uniformity >90%

Pulse width (ms) >3

Magnet temperature (K) <450

Magnet stress (MPa) <200

ÅThensolvethemulti-objectivemodel

by the RK-GA, optimization results

are representedin the Paretofrontier

figure.

ÅSelect the optimal individual of the

Paretosetby inflection-pointmethod.

ÅDesignmethodproposedhas30% in

frequencyor 40% in the pulsetimes

risecomparedto thetraditional.

Tab.1.  RBWO design requirements
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