SLOTE OF  Tifh THESIS

Theoreticsl snd experimental investigations on fddy
Current Pienomena in Yerromagnetic materisls have, for the
psst quarter of a century, confiuned themselves io the

following aspects:

(1) f7ects of edgy currents oo wave-ioim ¢istortion in

Eagnetic cores suujec.ed to & pulsating field, and

(2} 7The effecis of eddy currenis on ithe pulsstion snd oltier
surface losses in laminsted cores subjecied Lo rotating

magoetic fields,

The clasgic experiment of brailsforﬂil helpe to an
undersisnaing of the first problem; whilei, the works of
Carter,13 spooner and ﬁinnardls, Gibasg, Bondi and'ﬁukherjeelé,
snd sukherjee and Greiglb give s insizht into the provlem
of surfece logses in machines, mectioned in (2}, and suggest
mtihods of predetermining thems However, in either case,
the problew iz purely a linear one in the sense that the
strength of the inducling fleld is limited to the linear

region of the magnetisation curve of ihe material,

ihere is soother imporisnt sspect of the problem with

wvide precticel signiticance that is receiving great attention

1,2,5,4,6,6,7,8,8,10

in recent years It is the electro-

mnechanical effects of eddy currenie in splid cores when



supjected to roteting or pulsating magnetic fields., T“he

complexities of the proovlem are further enhanced wien the core

is smtursted.

ne scope of the present iuvestigailon is couflneu (o &8

Jdetaileg study nf tae effects of ejoy current plienouiena it

solig cores, ihe cevelopmeni of ine Lhesis is on the followliy

lipes;

1.

waxwell's ewuatious are applied for the setermination of
fieiu ulstrioutions in soiiu coreg suujeoted to uifferent
types of iime-varying fields, 0n the vasis of these, the
eddy currsnt loss in solld i:on cores snd the mecheauical
torqgue in soliuv lron rotors ere evalusted. Luch an analysis,
glihough ussey on the sssumption of constant periesuility,
nelps to geain en insight into the coucepts assoclateq wilh
flux-penetration, the rator ower factor and the eddy current
distribution and the gependence of these on the electric

and magnetic characteristics of the roior materials, It

also brings out the predominent iniluence of seturstion

for vhe lack ol agreement veilween Lheory snu test results.

At & preliminary to the study of the influence of saiurs~
tion, the thesls examines the rige of flux anu current in

a so0lid core when it excliliug winding is subjectied to a
Budden dec. supply - the voliage sufficiently large to

make the core operate far in the region of saturation. 7This
investigation leads to & new concept that helps to



b

be

precetemine the edoy current distrdoution snd its variation
with time, 7The exteusion of the concept leads to an aualysis
that agrees closely with experimental results.

The cnesis nexit tekes up the deiermination of eddy current
losses in a solid toroid when the strengih of the inuucing
field is worked fsr into the region of ssturation., This
callg for a different muthematical formulation of the concept
developed 1o (2) and ite solution. ‘ine study of the giffe.
rectisl ecquetions srising out of it leads 1o an elegant
normaliged graphical construction. The resulis of this method
can be applied with simple mooification to materinls of
widely Jifferent electric and magnetic properties. Further
more, an sualytical solutlon has oeen ¢iscovered snd simple
expresslonsg are obiained for eddy current losses, the uepth

of penetratlion of flux and the power factor,

kext, the theglis exsmines Lhe prouvlem of prevet - rmination of
the performeuce of solid rotor macnines, when the rotsting
megnectic fleld atrength is in the region of saturation. The
resulis of (1), (2) and (5), sre waoe use of and woulfled

Lo arrive at & niew method of preceterainstion, 'this method,
when compared with existing wethous, yielus resulis ihat

are suffiociently close to experimental data,

Finslly, the thesis Jevelops s yraphicel method of solving
s type of two~dimensionsl field proolem under linear conditlous.
‘“his resulis in an originel treatment. An exteusion of the

method Lo take into acoount non-linearity 1s suggested and its

implications exsmined,



