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method.. For this, to have a precise calculation, we have tostudy the magneto-thermal behavior, ;i;ir; bulk super_conductor. The calculation-is performed by using a threedimensional- (BD) numericat anïtysis nàr"à'oo control vol_ume method. The pFM method is applied with different
value of external fleld from 4 T to Z t: 

--
The control volume method is very useful in treatingthermal problems and it has been uJ"J *.."*fully formagneto-thermal problems [g]. It permits to avoid con_vergence problems and numèrical oscillations involved inthe.strongly non linear character of tne maÀneto_thermal

ï:b,!* to be treared, in particular if the Àidet of power
taw rs used to describe the relation between the eiectricfield and rhe currenr density t9,_10] ih"-;;;rative atgo_rithm is based on bloc diagonal'Culrr-Sàijui method"[9]
and it consists of coupling electromago"ti" uoa thermal
e,quations. It permits to separate the ion symmetric andthe non linear magnetic eqùation from the nog symmetric
and non iinear thermal one. - --"t

2 Mathematical models

The PFM magnetization process in the HTS bulk isanalysed by coupling electiomagnetic and thermat phu_
nomena. The mathematical modàl of the electromagnetic
phenomenon is described. by the (A, f) formutation based
on the magnetic vector potôntid)ânâ theelàctric scalarpotential 

-Tusing Coulomb gauge. The shielding currents
create induced electromagnetic loses due to thé thermal
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Abstract' External applied fleld efert in magnetization process by pulsed field (pFM) rnethod of rec-tangular bulk superconductor is analysed uy Sotrirrg :h: A-v magnetic equation coupled to the thermalone in order to show the influence or ti,u 
"*prit"a" of th" u"tu..ri iuià ol-, tt 

" 
trupp"d magnetic field ofbulk superconductor' A numerical model basËd on the contror,"I;;;;th"d (qvM) has beén deveroped,which uses a power-law model with t"*p*ri".. dependency and magnetic field dependence on criticalcurrent density' For low cooling temperature zi" :20 K,u gota airtribî-uÀ or the trapped magnetic fierdof the bulk superconductor is àbtained *t urr *Ë appried high externar flerd.

1 lntroduction

Severai researches on strong magnets using high temper_ature bulk superconductor harreie"rr 
"o"à'u"tua 

for theirapplication to electric motors [1,2], ; *.gn"i.o" spatter_

1X*" I:1, lmasneric separation i+j,'"t", irri irist, porenriat
or nlgn remperature bulk superconductor (HTS) has beenobtained by Tomfta and Murakami tbl-i";-;;.pped mag_netic field of 17 T at 29 K wfth a nàfâ .à"ii"g magneri_zation (FCM) and 5.2 r { ze K ù Fùlrhtrà 

"t îr. 1o1with a puised fleld mag,netization (ÉFMj. co magnetirethe superconducting bùt for trr" ,iu*i rjà.Àu.re.rt m.g_net, the PFM is suitable, instead 
"f " 

.à":""rtional FCM,
because the PFM is an inexpenri""uoa."Uii" experimen_

::ij1iy^l1|-The, IFM doàs nor 
";;J ;;;;;ensive high

l-":,lrp.r.onducting magnets, but bulk superconduct-or
can De magnetized using a cop_per coil and a pulsed powersupply. In the pFM, a iarge ,rri"tAirrg ;;;r; induced inthe bulk superconductor prevents the magnetic flux frompenetrating into it, Moreover, the generaieà-h"at Uy ihushielding current has a compre" rr,Rîun." àriflux motionsand the disrriburion of rhà t.upp"a ÀuÀ".Ti. naa 1À1.Therefore, it is necessary to stuàÿ and ai,JÀp a precise
magnetization method.

The purpose of this work is to study the effect of theexternal fieid on the trapped magnetic n"fà àf the bulksuperconductor at cooling tempeàture T.o : 20 K andat T.o : 44 K during magnelization pio.u., bv pFM
;;*rtll"rf l- 
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