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> Ly thuyét dién ti 1a co s& cho viéc giai thich vé hoat ddng cla cac hé

thdng dién va dién co.

» Cac phwong trinh cua Maxwell

i; fLed I Jyenda Ampere’s law
§ Ledl= I ——enda Faraday's law
§Sif enda=0 Conservation of charge
§S§ enda=0 Gauss’s law
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‘BK Mach ttr
»Mach tw hinh tron cé N vong, ban kinh trong r, va ban kinh ngoai r,.
Ban kinh trung binh r = (r, + r,) / 2, gia st cworng doé tir trwdng H,, la déu

trong 16i. Dung dinh luat vong Ampere, ta c6 H (2zr) = Ni. Hoac,

H.I =Ni

Trong d6 I, = 2ar 1a chiéu dai trung binh ctia mach
tr. Goi B la mat dé tr thong (hoac tr cam) trong 16i
Ni

B, =uH, = /ll—(Wb)/m2
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& Mach tur (tt)

Tw thdng
Wb

¢C :BCAC :ﬂAC — Nl
lC ZC/ILMC

Trong d6 u 1a dé tham tr cda vat liéu, A, 1a tiét dién ngang cua I6i.

Goi Ni la strc ttr ddng (mmf), tr tré khi d6 dworc tinh:

Ni  mm [
= y =— =R (At/Wb hay 1/H)
¢, Sflux pud,
P = 1/R |a tir dan. Tl théng moc vong dwoc dinh nghia la A = Ng, = PN,
PbétwcamLcuacubnday [ = i —PN? = %2
l
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‘BK Mach tir (tt)

» Sw twong ddng gitba mach dién va mach tw
mmf <> voltage
flux < current

reluctance < resistance

permeance < conductance

> L&i xuyén co khe hé khong khi (khdng tinh tir thédng tan): Cuwéong dd
tr trwd'ng H gibng nhau & ca khe hé va 6i. l, — chiéu dai khe h&, |, —
chiéu dai trung binh cla 16i. Doc theo dwéng strc trung binh ¢ co

B B
Ni=H/Jl +H]I =—I, +——I
lLlO lLlrlLlO

Trong d6 pg = 4n x 107 H/m |a do tham t ctia khong khi, va p, la do

tham tir twong doi cha vat liéu 16i.
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‘BK Mach tir (tt)
Ap dung dinh luat Gauss tai bé mat kin s bao quanh mét cuc tv, B A =
B.A.. Khi bo qua tir thong tan, A, = A.. Vi vay, B; = B,. Chia strc tir dong

mmf cho tr thong dé tinh tw tré twong dwong

/ [
Ni £+ z =R, +R,

¢ :/’lOAg HA,

Trong do6 R, va R, la tir tré clia khe hé va I6i. Hai ttr tré nay mac noi tiép

trong mach tw twong dwong.

> Néu xét cé tir théng tan tai cwc tir, khdng phai tat ca tv théng déu di
trong khong gian gioi han gitra hai cwe tire. Luc nay, A > A, luc nay viec
tinh toan sé dwoc dwa vao kinh nghiém,

A, =ab, A, =la+1,Jb+1,)
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‘ﬁ Vi du

» Vd. 3.1: Tim std can thiét dé tao ra mot mat dé tir thédng cho trude.
Khe hé khéng khi va chiéu dai 16i da biét.
0.06

— _ 3

R, = (0 Tamx107 0" )—47.7><10 At/Wb
~ 0.001 ~ ;

R, = (47zx107)(1.1x104)_7'23xm At/Wb

p=B,4, =(05)1.1x10"*)=55x10"* Wb
Vi vay,

Ni=(R, +R, )¢ = (47.7+7230)x10° x5.5x 10~ = 400 At
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‘BK Vi du (tt)

> Vd. 3.2: Tim tlr thdng qua cac cudn day. Tat ca cac khe hé co cung

chiéu dai va tiét dién. Do tham ti cla 16i 1a vd cung, bd qua tr thong

tan.
-2
R, =R, =R,=R= " (?'inz 20 )_1 989x10° At/%@%oo
T X X
500 <1>1
Goi strc tr dong gitba ava b la F b_@ L
<1>2
1500 .
2500—F  500-F F+1500 _ @ —
R R R b
Ta co,

F =500,4, =10~ Wb,¢, = 0,4, =—10" Wb
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Bai tap

» BT 1. M6t mach tw hinh tron, dwd'ng stre trung binh c6 ban kinh
500mm, méat do tir thong lam viéc trong khe hé la 0.6 Wb/m2, cudn
day quan trén mach tr cd 100 vong. Mot khe hé khéng khi 2mm

dwoc tao ra. Cho bé sau a = 20 mm. Bd qua ti tré cua I6i.
a) Tim dong dién kich tr can thiét

b) Tim d6 tw cam cua cudn day
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BK

TP.HCM

Ho cam

» HO cam la théng sb lién hé gitra dién ap cam ng trong mot cudn day

va dong dién bién thién trong mot cudn day khac.

> Xét 2 cudn day quan trén cung mét 18i tlr, cudn 1 dwoc kich ti trong
khi cuén 2 hd mach. T thong tdng moc vong cudn 1 13

D =0y + 9,
Trong dé ¢, (dwoc goi la tr théng rd) chi mdéc vong cudn 1; trong khi ¢,,
la tlr thong twong hd moc vong ca 2 cudn, ciing la tlr thdng méc vong
cudn 2 do dong dién trong cudn 1. Chu y thir tw sb trong ki hiéu phia
dwo.

> Vi cudn 2 h& mach, tir théng méc vong cua no la
Ay =Ny,
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Ho cam (tt)

‘BK

> o4 ti 1€ tuyen tinh voi dong dién iy, vivay A, = N,@,, =M, i,

> Dién ap cam ng v, (do sy thay doi cua tir thdng maéc vong) dwoc
_
dt 2t

M,, dwoc goi la ho cam gilra cac cudn. Twong tw, dién ap cdm rng v,

tinh boi da,
v, =

trong cudn 1 cling dwec tinh nhuw sau.
¢11 ti Ié Vé" i1, nén 21 — Nl¢ll = Llil’ dO d(’)

_dh_, di
dt dt

Véi L, 1a d6 tw cam cua cudn 1.

V|
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Ho cam (tt)

‘BK

» Xét trvo'ng hop cudn 1 hd mach va cudn 2 dwoc kich tr. Lam twong

tw ta dwoc cac dién ap cam ng.

. dA, di
Dy =P + 0, A =N,@g,=M,,i, v, = — =M, _d;
dA di
A =Ng, =L _ 4N g 45
2 o = L & dt * dt

Trong d6 L, la d6 tw cam cua cudn 2.
> Xét tr khia canh nang lwong, co thé thay rang My, = M,, = M.

» Cudi cung, xét trwdng hop cé 2 cudn déu dwoc kich tir.

¢1 = ¢z1 + ¢21 + ¢12 = ¢11 + ¢12 ¢2 = ¢21 + ¢12 + ¢12 = ¢21 + ¢22
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‘BK

» Chayrang My, =M,, =M
/11 — N1¢11 +N1¢12 — L1i1 +Mi2 ﬂ“z — N2¢21 +N2¢22 — Mil +L2i2

Ho cam (tt)

» Cac dién ap cam wng

di di di di
v, =L —+M—= v, =M—F+L,—=
dt dt dt dt
. ) M
» Hé sb lién két gitba 2 cudn duoc dinh nghia K =
L1L2

> Cothéthayrang0<k<1,hay, Q<M< IL,L,

» Phan I&n may bién ap 16i khédng khi co k < 0.5, trong khi MBA 16i thép
c6 k> 0.5, co thé [én t&i 1.
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K

P.HCM

O
G

Vi du

» VD. 3.4: Cho ttr tré cua 3 khe hé khdong khi trong mach tir. V& mach

twong dwong, tinh cac tir théng moéc vong va dé tw cam.
Ni, =R;(¢ —¢.)+Ré Ny, =R.¢, -R, (4, - ¢,)
100i, = (5¢, — 2, )x10° 100, = (— 24, + 44, )x10°
Giai cac phwong trinh trén dé tinh ¢, va ¢,
¢ = (251, +12.5i,)x10° ¢, =(12.5i, +31.25i,)x10™°
Te A =N =(25i +12.5;,)x10™*
A, = N,¢, =(12.5i, +31.25i,)x10™

C6 thé thay rang L =25x10" H=2.5mH

L, =31.25x10"* H=3.125mH M =12.5%x10" H=1.25mH
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Cwc tinh

» Dinh luat Lenz: dién ap cam &rng c6 chiéu sao cho twr thdng do no sinh

ra nguoc chiéu vai tle thédng sinh ra no.

» DAu cla dién ap cam ng dwoc qui wéce bdi qui wec dat dau cham:
dong dién i di vao cong dat dau cham (khéng cé dau cham) clia mot
cudn day sé cam wng ra mét dién ap Mdi/dt v&i cwe dwong tai phia dau

c6 dau cham (khéng c6 dau cham) cliia cudn day.

» Co6 hai bai toan: (1) cho cau tao cudn day, xac dinh noi dat dau cham.
(2) cho trwdc cdng dat dau cham, st dung dé xay dwng cac phwong

trinh.
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BK

TP.HCM

Xac dinh dau dat dau cham

» Cac budc:

= Chon mdt dau clia cudn day dé dat dau cham.

= Gid str mét dong dién chay vao dau dat dau cham va xac dinh tw
thong di vao I5i.

= Chon médt dau clia cudn thir 2 co dong dién di vao no.

= X4c dinh chiéu ttr thong tao béi dong dién nay.

= So sanh chiéu cla hai tlr théng, néu chung cung chiéu thi dau
cham th hai s& dwoc dat & dau ma dong dién di vao.

= Néu hai tr thdng ngwoc chiéu, dau cham thir 2 sé dwoc dat & dau

ma dong dién di ra.
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&

> V&i thiét bi nhw MBA, ta khdng biét dwoc cudn day dwoc quan ra sao,

vi thé can phai dung céac bién phap thwc nghiém:

Mét nguén DC dwoc dung dé kich

Xac dinh dau dat dau cham bang thwc nghiém

tlr cho mot cudn day cua MBA. —

Pat dau cham trén dau co cuc

dwong ma ngudn DC dat vao.

Pong céng tac: Néu kim volt ké giat [én = dau chadm & cudn 2 dat & dau

ndi v&i cuwc + cla volt ké. Néu kim giat xudng =

v&i cwc — cla volt ké.

Bién do6i nang lwgng dién co

dau cham dat & dau noi

B mén Thiét bi dién



‘BK Cac phwong trinh vé&i hé cam giira cac cudn day

» Cho hai cudn day co6 xac dinh dau cham, viét phwong trinh cla cac
vong mach.

Chon chiéu cho cac dong dién.

Qui wée: Néu dong dién di vao dau cé dau cham (khéng dau cham), dién
&p cam rng trong cudn kia cé cuc duong tai dau cé dau chdm (khéng
dau cham). Dong di ra tai dau c6 ddu cham (khéng dau chdm), dién ép

cém (g tai dau c6 ddu cham (khéng déu cham) la am.

di, . di
v =i R 4L S M2

de - di

di, . di
v, =L, R, + L, —=+M—
2 2712 2 dt dt
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Vi du

3.6: Viét cac phwong trinh mach vong.

Gia st dién ap cua tu dién la 0 luc ban

dau
_lR1+(ll iz)Rz
d di
+ L —i, —i,)-M—=
i)
O=l l2dt+L2&— 4
C Y dt dt
di ,
+M7;+(12—11)R2
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’
‘B"J Bai tap

> Bai tap 3.15.
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