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netion asnendne with solid fwvonm

riobos has besn the subjesl of nuserous inveatisabions o

Phe pevlomsange of this machloe i chapsobopized by the
slactrmapnedio Lorgue resulting (rus the volor oddy ourrents
reaeting with the fnduring alr-gup flelds The.e ¢ dy ourrs

ents have 5 Shietridutiom wwl g 2

;&;g

Yintte depth ol nenetration
beyond whieh the rotoyr flall guantities buooge negliegibly

smadle The swell depdh of field peisirvabion in a20lid rotors
haw besn Pedognlzed %o erusg o hlgh rotoy Lapelisnes vefclie

ing fn large slips ond rolor heating. I3 Ly, thers

interast o ersalns vhalher the penetrellon of the fisld dn
the rotor omn b8 Isefssteld dn epder Lo veducse 1in lmpedunce.
& method of sccumplishing $his is to oot thin wifomsly

spmoed axial  slits on gthe votosr surfuoe. Foaan thls is wmw,

there 45 8 a2on-idsrables ehenge Lo Ihe perlormsase of the
robor snd thus  Tomes Lhe sublevdt of thoe preseut investiohe

tions. Apurt Irom the utesdy stabe perfomsnce af induction

mashines, Shets investizations bave the further si il idance
that Stheyr osn be spplied to the atudy of the slerting aad

saynonranons perivnmnes of Durbtoe-albernslon

The scope af Whis thesis 'm, theralore, Lo oxwning
the babavieur of induction suchine with wim and s1ived

rotors, and with and without Py bie oomdustors in the
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slits when T s Inductlon =obor and ao deCe DTaKE.
Fop each essa, bobh trzes of robtor tersingbions if.e. wiih

and without copper endrings ars conzidersd.

The developgent of the subjisct matier which i nre=

sented In six Chaplers L3 on the following lines i

(1) The filell diotrivubtion Lnside tne rolor is
coverned by lovell's fleld syustisms sod the alestrie snd
asgnabie properties of bthe roter. I i3 obvious that & suoo-
esaful comparison bebwses heory and ewperisment will lavolve
an mxporimental itnvestlgstlon Lo cover a  wide ranpe of rotops
whareln Che deplly wildth and the nusber of s1its are vavied.
Suds thesls, s phlenpt le mads to yeport Ghe resolts of suh
an s perigental lovestlgstion carried ond o sore then 50O ‘
cgasa of raters fun a3 indueblon pobor and also as 4.0, %ﬁ&gﬁ*
The resulis bring out  thely chovseteristis AifTersnces and
in oaddltion, the offedt of wid berminetions sad nlso the

inflaence of sxial sopper sendustors in the slitag

The ressans Lo The varlatim &f¢%@ﬁﬂ§ ismpedanos
and power fsobor obtalned fwem load tests are Durther lnvesw
tigated by 8 study of the {Iux sttenuabion in the slitied
rogion of the rotor, Dush a Reasurewmt of flux penetyation
aver a yahge of [requencles iz comaldered in detell in this
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chapter asd 4% ls shown  thal this £w atbtenusntion by

itsell g ofler 2 uelilative syplasation for thaip
ariations and hence fhe rolor perfommance. Desides, a

new pethod of measuring slip I the low slip region Lor
Snduetion solor aperabion aluy fowss s speclal fesiurs of

this oliapiers

(2} For the study of sliiited wotows, the existiag
Lineay %;?me:ar:gﬁ’m’m foy #5144 robors has tole  smoldifisd bo
take Inbo suoosmt the differsnons in thelr oleelrio and magw
natlie wroperiies bn AiTepent direstionss “hls is stieapbed,
Yorthermore, the theory has slso %o tele Inta secouwnt sabise
fantorily the ailent of the wolor Sersinsting wings and axisl
soppyr eomdueiors o the slitse Ihisz hee also bewn studled.
Computabions bave bean nade on  the bmsls of linesy theoer and
the resulis are sompared wilth fest weloes for diiferent onges,
Two methods of approsch Lo pre-isterminetion of performancs
based wa (1) pormeability eovesspoonding $o & surface sagne-
tizgbion and {(34) peraaaplliily sasmed comstant {ov the mﬁ;i%
rangs of operatlon, have been adopled m& ir w sheoay thab

the pre-detemilnabion By efther pethod does nob lead o sabisw

factory predictiong,

{8) Yo aceowd for robor ssbupabtion, sn atdeupt Lo -
$




nade Go evelvs a zenerslised non-linear approach. For this,

the linesy itheory presented in the previous chapter is ex-

tended lfor appli-oation in the nonelinear reglon. This
resulis in g new trestment and the analysis of dilferent
types of slitted rolors and ihe nonelinearities mssoclated
with them are shown Lo De only speclal cases of this general
non-linesr approsch. Consequently, the scope of this Lreate
ment covers o lde 2liltted rotors im addition to the narrou=
slitted onen. The former sase srises when the ratlo of the
width of 21438 %o the total peripheral ~1dth of the rotor
Froeria ﬁﬁﬁg whan & delinite initial magnetising current is

reguired to drive Ulux {corresponding to the rated stator

voltage as induction molor) through the rotor.

The non~linear theory 1z then applicd to a large
number ol rotors, assrrovesiitted and wide - slitted and with
and without axial copper comductors in slits and also for
the sases of the two Lypes of rotor end teminations. The
&lit widths are varied as 138, 18%, 307 and 86¢ of the peri-
phery while the depths are varied as 1/4 ineh, 1/2 inech,

3/4 ineh end 1} inshes. The number of s1its was kept as

47, 23 and 12 respectively. Computstions thus made for a
wide remge of slips {for operstiom as induection motor snd also
88 deGe brake, oo sompared with Sest results. It is shown




that the non-linesr theory *ives predictions which arve in

petter cmfomity with experimental results. -

{3) In the treatment of slitted rotors, two special
cases arive () & rotor fabricated with deep, wedge shaped
Yerromagneilc bars separalvd from cach other by nom-magnetic
naterial which mny be a eonductor or a: insulating meterial
{8} & rotor Lu whieh the slitied medium comprises of a thin
hollow copper oylinder shrumk tightly on to a solld ferro=
magnetie eylindsr, Investigations sarried out for these two

cases Lopm bhe subfeoh matier of this chapter.

{5) The analysisz presented in chanters 2 to 4 are
based an assumed fleld distributlons end verified on the
Basls of cverall sgreasent with experimental rosulis. In
additlom to $he flux penstratlon stuiies deseribed in
Chspter 1, a siudy of the surfese current density/electrie
Intensity distribvution sad their pessible modes of attenuae
Llom is sisa of Dundesentel laportancs and this 1s atiempted
in this chopter. dnongh experimental evidence is presemted
to lead to the sonclusion that there is a further neesd to
re-sxasine the problem of slitied rotors to obiailn an

insight loto the secundary phenomena observed.

{8) 3t is obvious Trom chapters 2 and 3 that the

rradietion of perfomancs of alitted rotors 1s based oo a
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trial and error process of computation involving labour

e maznetisation characters
$sbies of the robor dn the case of inductlon mobor, oale
culatlons oecume van wore laborious for the rotor mm as

E N+ I

ke zince in bthis

1@y the non~linearity of the

shator and siveap ms

whisation charscteristics is also to
e considered In additlon. This chapter , therelore dovee

aompiter pyogrammes for the problem of z2litted rotors.

ated by fiow diszrams. The corresponding

ara alse luoeluded.
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