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.T o,rL; o..-l- lV
o.--L;l H F*, "Ll;rl 

tt" )9.r.o I'f*# T o.lk a*-L J,llr I ork

^"...A O-r'l; et+l or-1, ol2J . r;:*l tittf- B-H ( t )',rr^r. 
^;:! a{ on-1, ol

. sr,:,*. 2S.f

.y orLl c.--L ]C

' H ,Llill- ts \*'L a'>f t'- 'lo* el+l " )LS o+'-r'a'-L t"l'r"

(r).r;^r-'r 
")!rr, 

(r ) urr+ r,sl; l"r B-H rff t":i;ili;,;

i,...'-.sl,r'(l -Y) J5-ro$ rJ ( ENG )r-,*..slrr(l -r)r;* 
"*

g*lo+Jf ri ( SI )

I ) Knee 2 ) Cast-Iron 3 ) Cast-Steel



Lr*#tLi. tsb.llt" t-, .rrbT

c

T
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o
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70 90 110 130', 150 170 .t90 zto 230
Field lntensity, H(A-turns/in.l OlUi" Of.qo e-U

---F-i- JJ oJ? t rgfa:;r) r Af csl, cf sy" c,*tCi. ,r:o.." I 1 - 2 <Jg
NG

r.8

t.

t

1.5

1.4

1.3

1.2

1.1E
a
t
tc
{,
o
x:
tr

d"
n
{l

1

1.

0.8

o

o0

0.5

0.4

0.2

0,1

0 5 6 7 I ,g 10

Fieldlntensity, H(kA/ml g4Ut O/.;'oo co*i;

SI '":"t" )r O:* t 5iflo:;rs tASs cSl.r, ag!.sg; u*Lbn (# I I - y Jg



"$,FJl.el* 
',riL ..,;l.,, To

ExanPh I'9 (English) :1 ENG eJ.".t-) l-1J13"

CLI oJgr gs> 1l t "."ur:- , r.:>l et* (f -,f ) JS r;lt' s5l^'''*

-lrs ( B ) ,b JtS+c-l-. - rrlL.,.;>l .+lt! .p JS r.l"1 $s"

I = 3in. * 1.5 in. + 3 in. + 1.5 in.

=9in.

H =Y! . ,.*2lr (t - ra

- 270(41 = lJo A-turns/in.
9

:Jt-

) "L'lr,t

t - l rJb +LY.r. 4:'^'o' | - A .)g

B -l os9< p9L H l++lr" .F"5"" ostju;l (l -i) 'l5l ,.r B-H ,rr^'";l
B.aS Fi##" Jt-+lt. . ("rr+.sl.r B-H ,Jrhn) 1*.- 

lt;a .5;# cls tl ls

irl;*.-:.Sro5 F?r""trh t-,;rlr-r . J9- ttl:-49Kilolines/:rrr? oJsl'"

.rJ asti-l (t - t) &b.;l

Exanph t.I0 (SI) : 1 sI f*.,#) t - lo Jl3"

eLrosgr gsq;l c-.oLr-"..;:-a,lGs* (f -t) JS.9*lt' r.tlc.'r

. 4'.. ..a Crl lr ( B ) rb,Jt+o.o-L..:*r9Jb . c>le.;l9d.ro*.J5.rroT etji.



I'l .J-+tL; ab;l-t t., *bT

I - t " ,Jb +Ly.* d:.-a i 1 - 1 JSt

/:4cnt*2cm+4cm*2cm
= 12 cm

= 12(0.01) = 0.12 m

tt =Y 

' f4) ls (1 - f b ) "J"'l' 't

u   :240(2).
' t o.lz

= 4000 A/m = 4 kA/m

l) B . H tpls L e osJ o"tu-l (1 - v) JS- .rr B-H ,s:*" jl JL
l-.i,|.r" 6.rJ c-9; . J5v rnlr- )b o/yl J"t B fr5# "li.-)L C.,-lF*.

. Jy J.o t* ;LrK (t - 1) ALlr,,5't

1.2,1 lfitfrorlllrtt lr"*1rt-+a I -Y - t

o.r-oL;L ..r-*r!Ln ry .lly.r.r aS JL s f<:V gl-oor*+ jl .Ss.r!
,J;-..:.n jl .--l i* o-r** cxl ,1"- cal; s .lr.n),-::...^;.o os*+ oLo sr"li,,"o

,.=,* .f-tLi" ry a.:..i Jrr ai f-5". e.f ,.j:iJS .5-S (l - I ") .-l*, .;tt. B-H



.5!i5Jl ,"el( '* i t Cb

,f"1" ( H "Llil) MIIF .i*lil l*. *5 s* r:V* OTjlr.ut'o.r.l; or.{ uft
(r - l. JS' lr Y b I ^Lii) J-t' elr,'o 

la:*o d+l b "tl** "l*lll;"- B -:.lb
H r MIIF es*|.r" F-L.r tu o- lrTs Fir reo5 l, 66 f.;* o[r* f I JL

. (l - t..-l*,.rry L y ^l.3!) s,3.rolry.r* B ,rJ9 uf^*r"..

t'',1-7 u "2\

Raidurl
Magnetism

.f"tL; c-*,-b Gl . \j-(,+.li- l.l 
".t- .,**tl;i" .-pb ^"..-.r! yosL ,-21-.rt

. .u ti... t t }}L; .uL- l, ^'i ./0 .,,s o.r.r ,l++
,*L--rr) rq+.6rrLtit ItTo-,--l -t;;il;;-;-f' J;
, (,srj. H ) ,J"r" .f-tb Ol** l:-r.j; . r^:; r-6lf -p B e)te41 ,s (,rs-.

.,s.oLosJ,rU Gy.r t* COat"iVe cSS-t* lt B OJf. y ,-t > jto, .r-1.

.rof9- ebln:*o o.2l*9J , .ra;S .,.r; rl;.* u\.r.Sl . (l - t o .-1ft,2s f ^Lt:;
(t - I o J3 2r laL',L:) ,r'*l9a"J9las:r\-ilb" B +r\ t>)t.'irl ,.r . $

,J+ a*L cr+i. " IJJ-.. lrTl f*rlt* Ji.. lrol*rta.2!9.1 fl JL

TT

I
8r.,

ez) )3.,* 63JD t ,-f -r" #LbA (p. 1 - | o cJl.;l

1) Residual-Magnetism 2 ) Coercive-Force



u".#tLi. g[b.rl.r" l- ,.rrLuT

. f .Y . Ytlii ,-bs:l d"LL ^"*- ciJ- . r.j; .\olrdJa#J:l .rrr.r. a- 2 aLii; rs /.,- .

,rsrsP B ol5loaslrovr, d;l r .r.-lan (l)..-ir-*rAiLrJ tr tf tg r ,*j.

. .r.,e Lo" rFjJp --$ o.!* .* l, $ .ro tr^, ,*y$
. oS .:.1ls a--g .r;t+

,.rluJti:" B-H .,i+.j. .-Lo:;* f.n q c..r*; ,*rjji*rn ^il- :.jJl
'rof9'- -Ht q Lyr -8, e29"o-olrs -r.i! Ht qLy:. nf .51;ocL.:;l*,,

' J9r

'Je 
,ststl B ,l"i tr tt't* ( H) ,f-ttii. ol"* .:$,s|,* i:

t* 9 p-*.o H $*lylcLr. .,s l*TaS orl; gTa-,f*, rt.* ,ul 9 .uT rol-l; (b&
. drT..,i.-o K al_r. ,s

t'.01, l*,'' .rd l*.5*-tl:.i,..l*olr,J**ttr; j; osL iS- otsra .g
(r);-e.1,-,--tL; 

".ll5* 4 ol. ooL gT,-r"l..rl;osL oTort f rf-.*rrtt 
/.-_.1

+lt ,s*"tb.:.1s olL .syi.rs rJ.rs H J B f*^lr*.1 fl;,o.lL .:;Lr. ,.-f ( I
. s.r*Srli ,J-e.t' "4l.l;,-lS* 

4 or.r.
eriost..!r, (r*fL..,b Jq) ( Bmax ) ,b JtS"Ft- . 

"
.rb Jl$ Fl* t c-slf c+.rJ.i*lil t. .sL* c:rlr c:.rr ;l .s*b .,**tLr"
*l.ff :ii;.:lli 6 "J-*t' +l*-+1-^*,'t 5(e f la--L qLyrrb Jt$)
. rnr#. 'ii-r;l l, c9+ .-"tt* ,; s,r. l; ooL ( (f )or-f ^LL a{ ?yy) ,si*.
. rr, .,nlr 

e bt ;t r'rfrrj"'^ril ;ts- 6i;i"- ste. .-o

.f-tl;i" -r;fJl.sk+lSir,* s.r" 1,, ^.: *i!ojlullorf osb;.llorl, JtS".i)L;t1rl jl
.. :(o" ,$y ,r.* ls gser ,s,l r).sUb . ...1* ,flp

n-:npbl-Il(Enrtish) :1ENG Fi.-,.,) f _llJtJ"
Jsl--" ( f max ) .srL, f..tL ,,3s* 6-:i{-o J-* rr -orr--*"
ol.9|..;x t...+-" &" Ct- o..o*l^. ,.. -l-[L . f*)rT rf y 350,000lines

YT

1) Hysteresis-Loop
3 ) Magneti z ation-Cyc Ie

2 ) Demagneti zLng
4 ) Curie-Point



"Sj;SJl 
6tt '* " t Cl*

:fr .ry
. "r-1., 50 kilotinedin2 ,b ,JlSa ;51* tt ora.ilu-o",-i2 :.iJl

\ lm kilolincr/in' ,V,tJt+ iSl- L uftb.,.r ")lr' 6:-n ..,;2 I r.-
. r.lL

:Frl.t(l-ya)
d--D =--l, mtt 
Âdn

^ dt-
A-io = *

Iln.t

^ 350 kilolimr - . ,n66-soEoriffii;f =7m'

^ fu.t
^*=Dr

350 kilolincs--
100 kilolineVin2

= 3.5 in2

.&
oLl; jl : .iJl

Etn ph I-12 (SI) llsr |.**-) t-tTJll"
re o /o oYA J "L- (Q max ) arl, f*f t ,tt* cl--o'l* 2s 1."r lr^*'

:fl . a.:-a crrlr.sl; ;.o; &* Ct- o.*L. .-"-JL ' f*)tT sf y
. $ly \L.: o /L )V JlS" iSl* I'o"+ jl ^;'ou,r? :*iJl

. $L )rt* 1 /? )V,,JK" Fl.- L d;fa:"r.r ")lt a:nne"-'- : (v)

: Jt-

I r*rl. (t - T b ) oLlr)l : : (,.!l),r*.=*

n-"-ff ,'

Yf

3.5 x l0-r wb - 4.375 x l0-t mr

: l-iJ

0.8 T

'(=)A.h -* =U+sI& =2.tt7s x lo-3m2

.tu



,J".*t t r" cS b.r l.r" tt ,-,. [l T

t.g nA6,NEfrC g1nCUIfS : s.+bbn ,.9lo2l.r.o I - r
rtJ". J" 1., s)lrt u- ,#L;6brl." 1l ost Jti. q.;;' ..,"1.rr

J l*" " )19,.r. . 1.t; 
l"* o lo, \5 J ..r-o ,.9 UU. li l) brlt -fi I f.o li" ;':-"t ,

. -u;|,q" e.f- e* rr a{ lr u*}L; L9brl."

I Jrt .i*:b :.ijl
, .r*T rl-.lt ,J, LJI* rb ,T.lr l+.alr^t f | ' ..>l r:+y"t*rtl-:inrl'u'(*"

. f*SlTr3. r::-! 1., ;l=t s.lf" MMF

,et* o[r n o ItA,. oS' "', + .sr,F;SJl.glarl'u ovLuJl9 L' o;S;*l

. J9a ralf gmt' t- .,!FJI6SJ-. Gs.t* oL" Jl*" Jn-"1 rt'Lt brlt" cxlil

.,i+,,.:*l osL ;t**,rlrSJlqgtorl.u "-9Ll & ,-o-|.* J.r.rl-Lt

GMF) ti FJ". C.-.&.t! l-, orr..j .' l*.;+*o ,'l5 .r" l.r RI .tq.rtl
. sl.l f L;l ls x),-tJ., *! ,J*,.tL;6hrl.".rr ..r;T.-rt Ji

. rr-(,-l-^-- 1., B *L &* Ct- I (d) ,Ll c;-;lo tr - t

H r B -H gta;r^," 6ls )l a:*.o Lr.t Ci.;l.l 9 B o$: fy''" tt - f
'FJ* '-t*- l,

.-l** ail- rr.rrs l, ,(t ) MMF r-s\+il ,b t, ) Ht dq#lJb-r
. Je: Jbtr.(JS MIvIF ) ;l=- ..rr. M1'IF ob HL ..s[JJl ge ,.", or.5

i p9.r .i.rb I v
2b , -$L ty''" os- JL.el MMF fl ,.:-l .:ar. ,j.-*tUt .r1". €"

-El*. ^.f+ I C*jl .-[:5 ,tl s" L r .::*,1 or,r+#i ;'J;: 
tf: .,l* .,"

.-JL; csbrl". &t*" a{ s..-J ..5F osL ,-,[5 g.l .jrol.rj , F5'.".g2l-l-ly'
. ...* I

T6

.,. LJ

J.l,.

I ) MMF Drops



"trSJl15tr^ 
t .rl.*

Example t"IJ (Enslish) I ( flUC **),1 - lf Jb"
.i-l's-n-' o.5r.r6ki.-t-.:,"1 r_es* (f -f t)JS-.9.lt ..glo.:*o

50 krlollnes, e.r".rb f.tlr-.r fl .*l Jr 6-rl t 7f O J"L. toJy
:.4rlL, "r;L

+T.r:-r'ew tqi.- L-9: rrL 
^S 

jli ".rr. MI{F : 1.rlt;
'ei:.. rrn' ,1" ,tt.,,- : ( =)

- 
Cast Stecl

| - t f JU ozLy.r,u-.l ll * 11 cl$l
:'t-

\-:*i. tr*s+." J"fu (f - I ) Jlr+ .9rtb" Jr* Jl*. #l J- .sl-
oJ-lr J.ra u--:> ,l Jsl c,."; ,,.:*lo.u:: J.5;: +.o-i rJ jl' Jl*" ,-ol.t" .rL "r*

, c.> I .grSu;*, r)Ji sr-.? ) .&s ri..*i 9

Tablc I-I ,-t c!s+

t?

Cast iron 5() k

Cast steel 50 k

Total MMF

1.25 40 k 68

1.25 'ltf k t0
3.t 238

5.5 55

293

d, 50kB-n:llx

..-:*lo.ul ,, -ySa J:- (rl rl.rsloS fn-.*t Jl-

= 40 kilotincs/in2



YY
'r--t 

L". (.9 larlr. L (5/ [j,j, T

."t l.\:ri,.rirx-i Jr (rl6l.r- 1., H ull**" (t -t) JS. ai a?i I.,

I -.r'J ,_r ra 6 l.r

l: I in. * 1.5 in. + I in.

= 3.5 in.

I frrl.rq5rSoi;, ")19, al.t

I = 2 in. + 1.5 in. + 2in.
: 5.5 in.

. J,lrT c' , J- s.*i ,J J.6 Sl-, ll HL Ol-i* J L
...>l HL.sq+tl er.." jl-o- r.r.l" IvIl,lF JS: 1oJtl

total tvtMF = 238 + 55 = 293 A-turns

Total MMF = N/

293 = 5001

/ = s?# = o'586 A

Exanplc I-14 (SI) :(Sr ttu)t-tf Jti"
.r;lr& ^". o J5.r" 6L* CL- ..>l et.* (t -l T) Jg&lL,sl^.r "a

.r-tt o f o o o\(A ar*rb .r" .rb f*.olr^t fl . -1"* Ct * o/o." 
] 

J"t* t 6r;.

sp .vJi G*? f** L*e-r'l' os.rl* s.r-r. MMF .;f 
' r'!L

'G# f# ol*r ' (=)

| - | f JU +Ly.r a:ro .1 - ll cJSi



"$itrll 
slr.+.iL Cl" YA

Jrr.o 4':rrJr . l-"A.f*. r[*fu; (t

s.*3 t 6 ry Oq u-+ :l Jf l

Tabrc IA

:J-
- r) J:r>&bJl"tJl*.,.1'|& al;
\r.J ..i-lo-r.l ,l=5[.:]..*ii rJ jlJl*. *lr.l ,L;

..> | .grSou"r r),i ,*.? ;l rl "

t -f <Jt+

Cert iron

Crrt ctocl

Totrl MMF

0.75 x l0-r
0.75 x l0-r

9 x l0-1
9 x l0-'

o.fi 658

o.il 55

713

o.83 9.4 k
0.t3 0.5 L

l,-,rls.*J.,.s sr,+*b rJ J.o 6lr ,.:-lo Ji )i -957 Jf+ r-1'1l sl.rslo5 f+-* JL

6 0.75 x l0-ru=-A =0'837

, sf ,-l*- .Jr.$ rr J^.rr l.r H r rf o.lli:-l ol-* (t - Y) JSl ;l
: f*Jlr or+ rf l,r

. J.rrT rb& c:..*i ,J .l$ .Sl.rr 1., HL Ol.**" J L

,,2-l ,1, HL al*!l ge.o" l*;b 
".r5" IUMF JS : f .iltl

total MMF = 65t + 55 = 713 A

l=2cm*3cm+2cm
= 7 cm = 0.07 m

I = 4 cm + 3 cm * 4 cm

=llcm=0.llm

,L4,1 ,vl 11L,1 \".--1bA

t *rlr .sfo;g-, r)li ..51

= .t t,tX .t D1,.,,-:- OO

: (v)Total MMF = NI

713 = 5001

t =713 = 1.43 A' 500

Elalrletcl-15(Esglhh) '(ENG t.."'*) l-lAJtJ"
.l-f oJ.l c;;'LO*A!'--t )l Iosyel* (f - f f ) JS.;lt .91^"*"r+

MMF a--,1-,. .ryJL , .ritr l50-kilolines. .rl".o c,*l .r, )b F nt+ tl



TT -+L'. 6hrl.. t., *Ur

oL! 
(t ) ;|yo oJ^b ,rJ F 9 ...:,*ru J5.r. &r" Ct- 6.t -l ,T- crf )V rtr

. Jt"#' Af trt f Jsb 9 orr;'

II
2 in.tt

0.05 in. I

I

tn.

i - t 6 JA +Lyyd...6 . t - 17 J9:
:rt-

,-r.,r7 .,-.,.- ;l .:.; € ,.>lo.ll J.*,: .r:.*3 tr )li;€.L[:i"rls" 6,1

.;tL,Jr*;;rJt*...rrlJ-.slr,'>l ,jlr^ "l"rb uU." 2Qo !:.*3 tory

t,i_6r*.Jtfu (t -r) J:.r+
t -f <Jg+Tdlc I-3

Cast iron

Air gap

Total MMF

t50k 3 50k

r50k 3 50k

t30

15.67 x 103

l0
0.05

1300

7E3 5

2083.5

.,.rrl.l B rsl; . s-;lo.r.oT.>'-1. a-957 Jl"? o*l rl'rsl f.'-*t JL

n = !: ls:ok 
= SokA 3 

. -lg:*. .-l*- ,#l l9o.l;l,x H

B=rllrrH

B 50 kilolines/in2
It =' 7' = -lkrblit;vTtkt 3lex,o-.=;ffi-

= 15.67 x. l0'A-turns/in.

1) Air-gap



"IFll 
.e l o 

'*,; L ., t*

: frJ l" ( .,. lr* ^J ^ ti .r 
l rrnr ) .* l r-r--- u-j> .r 

l o5 ,r:*l rT .sl-
l= 3in. * 2in. +' 3 in. + 2in. = lOin.

(fmA-turns/in. )ft.rrT*.rL>\.\rr"is1, l, H JoJf o'rlt:'*t (f -f) JEjl
:lj.J , **l HL .st*-lgr -" jt*- r.rr. MMF .ls

total MMF = 1300 + 783.5 : 208J.5 A-turns

Example l-16 (SI) :( SI f,t-#) t - It Jti"
JS .r,* tt {.91^''*s

,l* (rl .r. ., b f"o lf-,, .Sl

&* ct- 'S .' | ,T .v ,-pf
.,.u:;L tt' * of ool

Yo

. .:*l o.u;l a:;L ..,"a u,,-l> "ll t oty el* ( f - f f )

. ,lo- ..r-f" MMF 0=* L. .-..-9Jt , J.l L .tr t o/ o o I A

J. t,* g 6 ry oL*(' .rlro aL ti )r F, dr..,r! JS .r"

0.05 nr

1.3 X lO-3 m

t-lrJU+Lyy4:*6it-lf |K;-

: .Jt-

6Jrr u+ u--+',l .:-*i € .:., I os..l ..l[fu rlc i 9.1 ;l,r-JLtrl.r. .r,l

Jr*.9*U. J:*.1 Jl*. dFlJ- sl-r , c>*l .rlr" "l,.tj ,b -&. !:.*! 9

. F 5 ',,. ,-l*Sl; (t - f ;

-L



r'l ,J-*tLi. csbrl*" t.. *bT

HI

Casr iron 15 x l0-1 20 x l0-' 0.75

Air gap 15 x l0-' 20 x l0-' 0.75

Totd MMF

4.5 x
5.97 x

0.26

1.3 x l0'.,
llzo
776.I

1946.1

103

l0r

i,*2ls B Cl,r . -ulo"r.oT..rr- r- a;95- Jrr-,..r*l sl.u'l fr,,.."i JL

n -- Q = 
15 x lo-: 

= 0.75 Tu A 20Xto-.
: *-S". ,-l*-- (r**i-;l ,,3lro oJ,ob ,s 11 H

g - laII
B O.75 T

tb 4r x ro-'*

= 5.97 x ld futr ht- --lr tri't 1.111Y ' 
r'0 

' 
vv \11

. : f*JlJ o'r,j; cl;iL o.ra rloJ u:.; ol.5l.x

I = O.OE m * 0.05 n + 0.0t m + 0.05 m

= 0.26 m nL: L\-X',t\:tlV'
MMF ,JS( 4.5kA/m. )r*rrtr!i-Ll,H Iosfostj':*l (r-Y) J5*.rt

: l*J . ..-l m. 6l,f:ril er.." rl-n )Q "sy
total MMF = ll70 + 776.1 : 1116.l A

..e11i c."0. i Jrt aS;TL (f - t?) t (f - tO) csUJU..," d c>l 6T a,-; JL
*l.rlr. &b_.ry @, .>l dlr. "l-ti Jrt .rrlJ' To o

Srfo 15. )ll,r*- 1,,; leocL U $*-t L;-rFJ t.r b$:::I*-rry : "5* lir

"-_Ll *r.-..e;r"5M!vur:::!:djt 
"":k*b_:r**.: _*iL*- . r:5,r. ,'tsl

ctFl .'tJ r* .rrr ols,: t ot'r .' li-:. :..tr'. *lr*r!_:rojr*,:l_l
AL,ti u losyl;:l bs1y.r" 6"f.irlfls grr crrl .vl+ tl , s-.3ls f+19;

'-dr\l-Fi4rP?,,@Jp,&-@-.#

"-f*,1 .tt ssltt.5l(-, :;cr-JKl.,.lssf ;r.l-;r.t lx) F.rl.;l-n,..rt-t

^tbb",;L;sr1'twu;T"*W.:; ;U

:f ;f i"tTi,"-f+J;



.,SrSJl ..gtdpt CL.- rY

Exomplc I.l7 (English) l(gNC F*.#) I - ly JlJ.
c;L a25o:;,, .)fiu".-- )l sory,,rl* (t - lA) JS ..erlLq5l^'',*,r-

24Okilolines. J"l," (0r) .jl* "l,"Li.r".rb fi-"lrt'fl .*lo$

,Ft o*[.rr Cti" eI- aS **l ,T r tf.f ."J .'L L ;* :tr MMF , s.l'l-

&*CI- ..u;L Are-l f .,.lr.&lt eti" * r ( bba ) ^t -.

&.r e*|1+:;"*t \r€' "'c " \:"*i &* & t t, Vl ? e".rh .:*1, q:,a-, r-:,a*!

, {,!lc1'l o / "d Gl* J..li;l f lSro J* . -r;L*

I - | Y cJU +Ly.n o;-..6 .1 - la <JS:

, r.:* I os.i ,L**; ; L.. r.:r-j,i -. jl o:*o ;, | 
' Jb

( f f- a),>-l ,jlr" "Lb rs.-l"b oSaf.r ,::..*i- 
1

. (acdb ) v+ ." '* .:.*i- 1

. ( aefb ) .:-1, ." * .-,n ,i - y

Tabh I-S t-tAcJs+

0r=6r+02

Part

Lrft 870k 8 l09k
acdb ;+ (dr + r0:) ------t

centcr !zmr, 4 60k
ab I td'l ---+

Two air ^ 2&k 4 60k

8rpc i to'l ----+
Risht loror 6 rosk

etb L O, (F-----

190 15 2t50
-,1----, ----?.'

---r I sum ol

:'iT------1i---':i J "l"o'
I147.6 13 l9l7 +--J



u-*tt* csbrl.r" tr .tbT

JL . t"+$r+" J+fu (r -O) J:- .e.'lt- ,Jr- Jl*" drl J--.sl,r'

. .->l d$ -x ^-f7 Jfs+ ,..rrl gt1.nt

: f*Jlr !bl dlrr 6.Lti rr.-L[.:; cS ^''".t sf :" '.i.*i JJ

s = 
hq 

= fQ kilolines/in:

: r*rt, (t - r) J5* ;t
Ha = l2 A-turns/in'

Hliso-',= L= 
= 

-=8,==, = 18'81 x 103 A-turns/in'8rP y4 3.lg x l0-'
6l; MMF ^tLr l*Tgr"-'.. 9 drt ,-[*-- Sf:" ,"-*i JJ lJ HL cgt#t JL

Hl = 36 + l88l = l9l7 A-turns ' r5"" J^" (aefb) -:-*lr.:,o r!.*i

HI 
= 

l9l7 - A7.46H : T - 13 - r-"-'r I ,*rr, (r -,) J$ ;r

I = 105 kilolines/in'

h : B X A = l05k(6) = 630 kilolines

I rtrls (acdb) t* c"o- .:''*3 qglt

$,=Q,+h
= 240k + 630k = g70 kilolines

a=Iokg- = 109 kilolines/in2
:r*)1, (l -r) JS- rt

H = lglA-turns/in'

Hl = 190 x 15 = 2850 A-turns

total coil MMF = 2850 + l9l7

= 4767 A-turns

2850 + 36 + l88l = 4767 A-turns' : l*

Eramplc t-IE (sI) : 1 SI p*,,*) I - lA JlJ.

. -t:,1-*.grSa',;;., ")ltr,.r-.- )l I ory rft.* (f -lt)JSld",L..910:..o

.,V t.,y MMF , riL ,e o / oolf J"L (Q) dl* ^l-ti .r'.rb r*-tlr*'.5t



"ltSJl 
irtr-J t CL,,- rf

c.rr-# I ( b La1 ..:*o rltort .r" &* & 6c- | uT..rr.; . +J .,[*- 1.,

A::s.o \klr.""o ' rr:.*i &* eL- , .Sltr. Af *of ooYA,.j-lf.o&lt S* Ct-
J*. s.:;t** er* of ooA ^', h v.? ."0 .".0..J $*Ct- t t, !:. o/ooyA

,,.:*l -io o /oo1 .f lfo &ly;l f l.S.,p

: Jl-
. .:- I o "r-i c.ij- L ; Lt q.*i o- jl ^l' *o sl I

, r> | ,jl* "Lb ,r ,J. b 6 .sfr c..^-.i - 'y

(acdb ) .-+ s"./t ci*t'j; - Y

( aefb ) c* l, .". " *r*i - y

,ol 1*rot- JL f-. r." rlrSj; (t - f ; Jla* .9tlt f9.+ "Jl*. ol J- .sl.r'

,,;llo$ .1* c,9S7 J:r+

, ;r;1" .*l.t'f5'.o ^Lb -l",,Lb 6f.r. s, o..i Jr

a=9- 24xlo-',
A 2E x 1g-r

= 0.E6 T

h=01+9,

t -tAcJUulyy,-*.F t - l? JS.1

ArGaps<m



YA .-t--t L'j. 6brl." t* - Uf

Tabh I-6 | -f c!s+
HI

kft 7+84.2 x l0''
acdb I tdr+0.z)

C.cnter i 24x lo-1
ab ' (d,)

Two air T zo x lo-'
sap6 | (d,)

Right L_60.2 x lO-a
aetb (+2)

50 x 19 ' 1.68

28 x 1g-r 0.86

28 x l0-4 0.86

-----)
35 x t0-1 t.72€------

7.75k O.23 t782.5
-----)

500 0.07 3s )

----r I sum of

684k o.oo2 1368 I MMFs

------) I

9.3sk o. r5 l4o3€---J
(F-----

: f=rl" (l - v) JS- rt

Ha = 0.5 kA/m = 500 A/m

H.i, o.. : B = r 9,tru*=, = 684 kA/msP kr d7 X l0-,

6yE -i l*-til Ctl6f.a", oJt .:L,o +:..h ,Sf.f .r..-,{ .rJ l) HL (.s\rrtlJL
..'(oo J^t ( agfb ) .:*lr'" 0 .'.:.*i r5lr* MMF

Hl :35 + l36E = 1403 A

Ht 1403H:i=ffi=9.353kA/m
. p2ls (r - Y) J$ ;l/,1 t '/ , Lr'/ ,r'

B = 1.727

0z= B x A = 1.72 x 35 x

0,=0r+h
= Vl x lo-a + 6.2 x l0;1 = 84.2 x l0

B=,ffi$^'t,687
H = 1.75 ftA/m 

,,, 
r ,,, \ r,s 1 /.v

Hl=7.75k x 0.23 = 1782.5A

k-0/ Total coil MMF - 17t2.5 + l4O3 = 31t5.5 A

1782.5 + 35 + 1368 = 31E5.5 A.

. 6'2ls (r - y) Jg ;t

l0-a-60.2x10-'
I C*rlc ( acdb ) '* ca .:'*i 6lt

:I
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SYTBOTS 
'TIRODUCED 'N 

CHAPTER I

Units

Symbol Definition English

l,t
lB
rA
fu
AH
?I
Yw
Afr

Magnetic flux

Flux density

Cross-sectional area

Magnetomotive lbrce

Magnetic field intensity

Mean length of magnetic circuit

Number of turns of wire

Reluctance

Permeability of magnetic material

Permcability of air

lines (or maxwells)

lineginz

in2

ampere-turns

A-turnVin.
inches

turns

A-turns

li""vF
lines/in2

webers (Wb)

Wb/m2 [or tesla (T)]

mt

amperes (A)

A/m
m€ters

turns

A/T

T
1P

to h

A-turnVin. A/m

3.19 x ,o-rkilolineslln2 4rr x to-? :TA-turns/in. A/m

JJJl.t,l.j*"J-f lq9.rLT fu 9r.rr JJI Jtai rr 6-r.i 6r1'.) &.s.rL.:;lft)l-
gr*LU; JLl - 1

,b Jtsa _ r

*t cL -r
(UUf ) ,J'+*tl;; 6r* .5r.r- f

,f*tb ol"* ..:$ - A

.f"tl$" Jl'r" t*l- J* - f
G,lt ft'r- JrJ Jl 'r; - Y

1 
"--.f 

Ur. .r.r[L) .r-6y'.r- A

,r-t L;" o s L ( ^"* l-,, [; ) u*,rtL:.; 6.r,r rv i9,; - t
lra ( u*$t-:r" tS,rq irrr) ^-,,1,, Lx - | o


