Chudng |
Mach Tu trong cac TB KTD
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Cac cong thic cd ban
Hé phuong trinh Maxwell

Mach tir 1am tir vat liéu sit tit ¢c6 hodc khong c6 khe hd khong khi

Gidi bai todin mach tr dya trén hé phuong trinh Maxwell mo ta trudng
tif tinh:

- x4y dung cdc dinh ludt Ohm va dinh luat Kirchhoff 1 va 2 d6i v6i mach tir
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Céc cong thifc cd ban
Pinh luat Ohm

Vidudpdung:

Mach tir d6i xitng vong xuyén quan N vong diy

S: tiét dién

R,: bdn kinh trong

R,: ban kinh ngoai

R: bdnkinh truc 161, R, - R, << R

I: dong dién mot chiéu

bPudng truc Idicé chuvilal=2nR

Ap dung dinh luat dong dién toan phan
cho mach vong khép kin 11a dudng truc 161

$HdI=HI = NI
|
Ni=HI=B1=Bs L —4R.
U 1S

BMTBD-KCP-nxcuong-V1-5.05

Cdc cong thitc cd ban
Pinh luat Ohm
- DPinh ludt Ohm trong mach tir

F=NI: sifc tir dong
R, = L: ur d
N
¢ = BS: @rthong chay trong 161 thép
U,=0¢R,=Hl: ar dp
Stic tir ddng F = NI 12 ngudn sinh ra tir thdng ¢

chay khép kin trong mach tit ¢6 tir trd R,
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Céc cong thitc ¢d ban
Pinh luit Kirchhoff 2

- Pinh luat Kirchhoff 2 d8i véi mach tir
n
i=

m
ZFi+ # R =0
1

i=1 k=

D3&i v6i mot mach vong khép kin trong mach tir, tdng dai s6
cdc tlf 4p roi trén mach vong d6 va céc stic tir dong 12 bing
khong

BMTBD-KCP-nxcuong-V1-5.05

Céc cong thitc co ban
Pinh luat Kirchhoff 1

Vidu dp dung:

Xét mach tir hinh E

Tru gitta dugc quan N vong diy va c¢6 dong dién I chay qua
Sttc tir dong NI sinh ra cdc tif thong ¢,, ¢, va ¢, chay khép kin S

trong mach tir. 5'
Ap dung dinh ludt Gauss cho mét kin S bao quanh ' TP
phan giao clia ba tru 15 thép ; +—1
% . d 3 D
(I)b L (I)a _(bc =0 § § ;
hay q)b = q)a + ¢C 7777777777777777777777777777

- Pinh luit Kirchhoff 1 d8i vdi mach tir

Zd)i =0

=
D3&i v6i mot nit bat ky trong mach tir . Téng dai sd céc tir thong di
vao di ra khdi ndt bing khdng

BMTBD-KCP1-nxcuong-V1-5.05
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S0 dd thay thé clia mach
Mach tir mdt chiéu

@yt 3
L[ T
g I
N bl
— ;
P Qo
gong
. R, R
8 khe hd khong khi R.Id
¢, tir thong tSng qua g0ng clia mach tr RZ a
¢,, tir thong lam viéc
¢ 12 tlr thong ro tir 16i ndy sang 15i kia G, =
G

BMTBD-KCP-nxcuong-V1-5.05

tur

1 R, 12 Y tr§ cdia ndp, 161 va gdng mach tir .
tir tr§ ctia khe hd khong khi
tlr trd ro tir 161 nay sang 161 kia

1 <

R tir dan ctia khe hd khong khi

5
1 wdinnw
R

Tt d&n cia khe hd khong khi

Heé so tdn

P, Y . , . e
Khi bd qua tir thong tan (khi & rat nhd hon kich
thudc bé mit cuc tir):
o . S ]
wwy Ry=—— trdin Gy _ >
HoS o -
S : dién tich bé mit tir.
Ho : hiing s8 it hay do tit thim chan khong
- trong hé do ludng SI :p, =4l x 10 "H/m —
Khi khong bd qua tir thdng tén: = -
s ()
6, = o, b NI
o
~__ — 1

6,21, goila hé s6 tdn

BMTBD-KCP1-nxcuong-V1-5.05
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Tir din ctia khe hd khong khi
Tinh tir din cia KHKK khi xét d&n tir thong tdn

1- Phuong phap phin tich

Pudgc st dung khi c6 thé bi€u dién dG bing biéu thifc gidi tich
G= j dG
\%

2- Phuong phdp thuc nghiém

Duing cdc cong thic thuc nghiém

BMTBD-KCP-nxcuong-V1-5.05

Tir din ctia khe hd khong khi
Tinh tir din cia KHKK khi xét d&n tir thong tdn

3- Phuong phdp vé ar trudng

Tir trudng dudc dic trung biing tAp hop clia cdc dudng/bé mit siic va ding the

Néu ciu triic ciia tir trudng & mot trong ba chiéu bat ky 1 khong thay doi thi co thé khdo
sdt ty ruong trén mit phing ciia 2 chiéu con lai
> T truong song phing

™~

h

—

]

AS

BMTBD-KCP1-nxcuong-V1-5.05

AS

Hinh 4nh ciia tit trudng 13 mdt mang Iu6i bao gdm cdc mit udi
hinh chit nhat cong c6 ty 1¢& giita cdc chiéu dai va rong trung
binh 12 hiing s6

Aa
AG = 1 -b— = const
Ho P%5

- P&m s6 mit lugi d€ tinh tir din cia KHKK

CuuDuongThanCong.com
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Tir din clia khe hd khong khi
Tinh tir dAn cia KHKK khi xét d€n tir thong tin
4- Phuong phdp phin chia tir truong
Phan chia tif trudng thanh tap hgp cdc hinh khéi don gidn c6 thé xac dinh dugc tir din G;
LA Tir din clia céc hinh khSi don gidn c¢6 thé duge xdc dinh gin
a

diing trén cd s& cdc khdo sit ly thuyét va thyc nghiém nhu
sau:

S, - gid tri trung binh ti€t dién cta hinh khoi
d,, - d0 dai trung binh clia dudng st tf di xuyén qua mdi hinh
khéi, duge xdc dinh tir thyc nghiém

BMTBD-KCP-nxcuong-V1-5.05

Tir din ctia khe hd khong khi
Tinh tir din cia KHKK khi xét d&n tir thong tdn
4- Phuong phdp phin chia ar trudng (tt)

G, - Khi hinh hop chit nhat

G, - C4c khdi hinh mot phin t tru ¢6 bén kinh & va ¢6
chiéu dai tuong ng vdi canh clia bé mit cuc tir 1a a

G, - Céc khdi hinh mdt phin tu try ¢ ban kinh & va c6
chiéu dai twong ng vdi canh clia bé mit cuc tir 1a b

G, - Cdc khdi mot phin tu try rdng c6 bdn kinh §,
bé day m va c6 do dai tuong ng 13 a

G, - Cdc khdi mot phan tu try réng c6 ban kinh §, bé day
m va c6 do dai tuong ng 1a b

G, - C4c khoi mot phan tdm hinh ciu c6 ban kinh 1a §

G, - Céc khdi mot phin tdm ciu rdng, ban kinh §, bé day m

BMTBD-KCP1-nxcuong-V1-5.05
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Tt d&n cia khe hd khong khi
Tinh tir dAn cia KHKK khi xét d€n tir thong tin

4- Phuong phdp phin chia tir truong

G; =G; +2G, +2G, + 2G; + 2G5 + 4G, + 4G,

a
, - A A K2 _ Ga‘
o RN Hé so tan o, =

<y

BMTBD-KCP1-nxcuong-V1-5.05 13

T tr§ ctia khe hé khong khi
Hé s6 10

Hé s6 10 - ddnh gid mic do ro cia tr thong tr 15i nay sang 18i kia:

BMTBD-KCP1-nxcuong-V1-5.05 14
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T trd ctia khe hd khdng khi
Heé sd 1o

Ry
Vi du tinh hé s r0 ctia mach tif nam cham dién khi R, <<R,, Ry )
(Dl\ Rgt: ERS
O; R
Theo dinh ludt Kirchhoff 1 : &y = ¢, + ¢
e+ _, e %R, 2Ry
Do d6 : g =———=1l+—=
O O
Ap dung dinh luit Kirechhoff 2 cho mach véng gém R,, Ry va R.: IN
poR. = Gur (Ra + Rep) L=|_
P R: L Ras R9
hav Jo 8 T8
. ¢’|Y Rc
do R, =< R, R:x nén:
P, R.s: _ Gc
¢]\ R‘a G.SE
g, =1+ )
BMTBD-KCP1-nxcuong-V1-5.05 15
Sy tuong ty gitta mach tif va mach dién
Mach tir Mach dién
Pai lugng Ky hiéu | Thi nguyén bai lugng Ky hiéu Tht
nguyén
Stc tr dong F A vong Sttc dién dong E A\
TU thong ¢ Wb Dong dién 1 A
T trg R, 1/H bién trd R Q
Tur din G, H bién din G 1/Q
T8ng trd tir Z, I/H T8ng trd Z Q
Tu ap U, A vong bién ap U A\

BMTBD-KCP1-nxcuong-V1-5.05
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Cac bai todn mach tur

Bai todn thuin
Cho trudc:
. -tit thong @ (hoidc B),
p—— -kich thudc mach tir
1 - 3 JF -dudng cong B(H) ctia vat liéu sit tir
N E+)¢z Lo, Yéu cAu xdc dinh sifc tir ddng F can thi€t
'_c__: | d€ sinh ra ti thong ©
[
BMTBD-KCP1-nxcuong-V1-5.05 17

Cac bai todn mach tir

Bai todn thuin
Cdch gidi:

Cédm tng ti B; § nhdnh thit i trong mach tir

¢, 1a tir thong qua nhdnh thit i ¢6 ti€t dién S,

¢J
B(H)
B, — 5 H,
e 2yt 2, A , B5
doi v6i khe hd khong khi  Hy; =—
Ko
BMTBD-KCP1-nxcuong-V1-5.05 18
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Cac bai todn mach tir

Bai todn thuin
Cdch gidi:
Ap dung dinh luét Kirchhoff 2
: Jﬁ cho mach vong c6 sic tir dong F:

B 1 ]

GO

BMTBD-KCP-nxcuong-V1-5.05

Cac bai todn mach tir

Bai todn nghich

Cho:

- stic tr dong F,

- kich thuéc mach tir va dudng cong B(H)

can x4c dinh c6 gid tri tir thong @ trong mach tir

BMTBD-KCP1-nxcuong-V1-5.05
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Cac bai todn mach tur

Bii todn nghich
Cdch gidi:

'] [T Chothyy cdc gid tri ;. ¢, ds,....
N E:;“’ N Dung phudng phdp trong bai todn thuan 2 F,, F,, F;,...
—5P
P V& dudng cong ¢ theo F
(3
Tir thong cAn tim dudc xdc dinh tir dudng cong nay theo F
BMIBD.KCDLascuons V1505 21

Pic tinh cla vat liéu sit tir
T trudng 1 chiéu

Vat liéu sit tr : sit, thép, niken, cobal hodc hgp kim clia chiing

Khi tir trudng ngoai tdc dong 1a tlr trudng 1 chiéu

. . . B T (Wb/m?)
B=pH=p,u H
d6 tir thdm tuong ddi p, phy thudc vao cudng do
trudng ngoai dit vao:
M= p(H)= pop(H) "
H (A.vong/m)
Quan hé B(H): phi tuyé&n
BMTBD-KCP1-nxcuong-V1-5.05 22
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Pic tinh clia vat liéu sit tir
T trudng 1 chiéu

Khi tir trudng ngoai tdc dong 1a tir trudng 1 chiéu

2,4 .
Boyfiopud o ]
=un= Hour 2,0 = Zaatll
18 LT
1.6 L T ||
. . “E 1a 7
u, ~ (vai chuc dén vai chuc ngan) S
2 12 /
“ 40
Khi mach tir lam viéc & doan chua bdo 08
hoa = ¢6 thé tuyén tinh héa doan dac
tinh lam viéc: p, = const 04 A i
02 |11 il
Tuyén tinh héa titng doan o i
> Cchinh xdc hon 1 10 100 1000 10.000 100.000
H,A turns/m
Dai v6i cdc vat lidu phi tir tinh nhur ddng, nhom, vat
liéu cdch dién, khong khi,... thip ~ 1
B=p,H
BMTBD-KCP1-nxcuong-V1-5.05 23
Pic tinh cia vat liéu sit ti
Tu trudng xoay chiéu
Khi tir trudng ngoai tdc dong 12 tlr trudng xoay chiéu
- Vong tir tré - t6n hao do tir tré
B
Bs ............ ———mm———
Br
2
3
B, tir du H,
B, gi4 tri bdo hoa H
H, lvc khing tir
5
4
vong tir tré
BMTBD-KCP1-nxcuong-V1-5.05 24
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Tir d4n 10 quy d6i theo tir théng
- mach ti¥ mot chiéu

IN: sifc tir dong phan bd déu trén 16i
g (H/m): tit ddn ro trén mot don vi chiéu dai 16i

|
lg= *
0 ~
FX = $X dGO‘X = ng d(l)o'x = Fx dGUX d(l)cx = ?ngx
X X 2 I gl
G = [0 = [ ™ xge = IN & # = [0 =IN =
0 0 | 21 0
Tix din rd quy d8i theo tir thdng
= mach tit mot chiéu Gaz
Dy,
@, Ge
Dy
(I) v= INGSZ IN'[
1
by =y, +0q =IN(Gy; +%) ¢0 =IN(G4 +G,)
gl . ..
G, = L3 tr dan rd quy doi theo tir thdng

- trong mach tir thay thé&, ta thay tir thong ro phan bd doc theo chiéu dai 16i
biing tlr thong 1o tap trung tai mot diém cé gid tri bing tir thong ro that trén
toan chiéu dai 16i

BMTBD-KCP1-nxcuong-V1-5.05 26
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Tix din rd quy d6i theo tir thdng méc vong
—> Mach tif xoay chiéu va c4c bai todn qui do
Khi khong b qua tir thong ro

L:E:\Vlv—"_w:ﬁ
I |

véi Tlva(I)lv = INZGBZ lcd =1

2
X gx =Nz
| 3

| | N |
Wazjleaxijxd¢dx = [IN%g
0 0

0

1
Dods L =N2(G, +2)
>3

Khi bd qua tir thong 1o

L=%=N2652

BMTBD-KCB 1-nxcuong-V1-5.05 27

Tir d4n 10 quy d6i theo tir thong méc vong
Cudn diy dit trén gdng mach tit

Tur din ro quy d6i theo tir thong: Gg=gl

Tir din 1o quy ddi theo tlr thdng méc vong: Gg=gl

BMTBD-KCP1-nxcuon, g-V1-5.05 28
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Tit din 10 quy d6i bxl | _hex0.64x

- O1 = Ho 3 c/a+1l
Tinh tit din 10 don vi g ¢
g, =0.26p,x1
: i |
/b @, i 1

N{ P I T
4t :
e i
e Dy

gong

Cit mot doan c6 chiéu dai bing mot don vi dai trén hai 16i ctia mach tir

Diing phuong phap phan chia tir trudng c¢6 thé nhan duge
gid tri ctia gtheo cong thiic :

9=0;+20,+20;

BMTBD-KCP1-nxcuong-V1-5.05 29

Mach tit nam chidm dién mot chiéu
Khi xét tir tr§ 16i thép

Nam cham dién thudng dugc thi€t k€& sao

Q
2
=z
-
v
U B
o

C* v . 9, N . N 3
2:2» 77777 cho khi khe hé khong khi lam viéc 1a nho
s_\\Ng 7 nhat thi mach tir gin bdo hoa nhim ti€t kiém
ey O I vat liéu din tir.
S = _
TR« - hé so tir thim nhd
o - tir trd clia thép 16n khong thé bd qua
Mait khac, do tir thong ro > tir thdong ¢
sé& thay d6i doc theo 16i thép
-> dung phudng phap phin doan 16i mach tir
BMTBD-KCP1-nxcuong-V1-5.05 30
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Mach tir nam chim dién mot chiéu
Khi xét tix trd 161 thép

g

[HH*

AN TAYATAN\WAWAY

Xét mach tif nam chAm dién 1 chiéu v6i cudn diy dugc quin trén 16i c6
chiéu dail=1

Loi duge phan ra 1am 3 doan véi chi€u dai tuong tng 12 1,5, I, va 1y,.
Stic tir dong trén mdi phan doan 1an lugt 1 F;, F, va F,

BMTBD-KCP1-nxcuong-V1-5.05 31

Mach tit nam chidm dién mot chiéu
Khi xét tir tr§ 16i thép

Cho ¢y,, kich thuéc mach tir va quan hé B(H) e
7, N A A [g s N A g
- stc tr dong F can thié€t dé sinh ra tr thong ¢, R =~
A . Bl
Can xdc dinh dugc cdc phan td trong mach tir va b ==L.
(g 2 2, N A N 9
bi€t dugc cdc stc tr dong F,, F, va F;. [ <¥>
1 9o

Céc sifc tir dong nay ciing chinh 12 cdc gid tri cAn tim,
do do6 ta gidi bai todn bing phuong phap lip

Chon trude gia tri sd bd F = (1,1-1,3) ¢,,2R;

| | |
=F=F R =F2 F=F

BMTBD-KCP1-nxcuong-V1-5.05 32
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Mach tit nam chidm dién mot chiéu
Khi xét tir tr§ 16i thép

Unir = ¢ 2R + Hyl,

Bn :ﬁ A ? Hn
Sn
_ _ gl
q)JI_UMu JI_UMII%
O, =0, +D,
é B(H)
B :Sil > Hy,
12

BMTBD-KCP-nxcuong-V1-5.05

33

Mach tir nam chim dién mot chiéu
Khi xét tix trd 161 thép

U, =Y, T2Hul,—F

M 22

gl
(I)cz = Uy %

D, =0, +D_,
B _ﬂ B(H) H
57 B 23

BMTBD-KCP1-nxcuong-V1-5.05
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Mach tit nam chidm dién mot chiéu
Khi xét tir tr§ 16i thép

U, =U,,, +2H:L: - F

M33

D,=D,+D_,
B, _h s, oy
S g

BMTBD-KCP-nxcuong-V1-5.05

35

Mach tir nam chim dién mot chiéu
Khi xét tix trd 161 thép
Tong tir dp roi trén toan by mach tir

TU =U, . +2H |, +2H, 0, +2H L, + H L
Theo dinh luit Kirchhoff 2

F=F+F+F=xU

Kiém tra diéu kién vé sai s0: <Ay

F->U
=

Né&u khong thda thi chon lai F = XU va lip lai cdc budc tinh trén

BMTBD-KCP1-nxcuong-V1-5.05
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Cudn ddy nam chdm di€n
Hé s6 lip day

Dinh nghia hé s& 1dp diy cudn day ky,

a
« _ _diéntich ddng cuon day ks
1a ti€t dién mét cat doc cudn day |
k. = Nq Peg hy
cd'cd he,
b

|

|

l l¢: chiéu dai cudn day
! h,,: bé day
|

|

A : bé day 16p cich dién (bd qua)

q : 12 ti€t dién ddy dong cudn day khong k&
d&n cdch dién ngoai

N: s6 vong diy

BMTBD-KCP1-nxcuong-V1-5.05 37

Cudn ddy nam cham di€n
Hé sb 1ap day

Hé s6 1ap day phu thudc vao nhiéu y&u t6 khac nhau:
- Hinh dang ti€t dién day (tron, chit nhat, vudng...)

- Cap cdch dién cla cudn day va cda diy quin, chit lugng quian
cudn diy va dudng kinh day

o
5
g
P
£ R
= T
& NEE |
= |
i
dle ¥ &% & >
o
E
BMTBD-KCP1-nxcuong-V1-5.05 38
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Cudn ddy nam cham di€n
Hé so 14p day khi xét d&€n cd cdch dién ngodi cudn diy
- Nq
(Ig +2A)(h, +2A)

kId -

|
> '
K, VIR | || B
L1 ed <N : T
08 — -~ |
L1 .2 - . 1]
07 L~ 43 1 | | B
0.8 / / 4 > !
0.5 ////// 5 hey i
L&}
0.4 /] /r/ //?
/’/'//// 8 1- quan xen k&; 2- quan x&p 16p; 3- quan ty do;
0,3 ,//// 4- quan tay; cudn day c6 ti€t dién chit nhat;
i/ 5- quan may khi cdch dién giita cdc 16p dy 1a 0,035 mm,
01 02 03 04 05 dmm) cudn day hinh dng tron;
' ' B : 6- nhu & dudng 5;
7- cudn day chir nhat;
8- gidng 7- cich dién dit giira cic 16p.
BMTBD-KCP1-nxcuong-V1-5.05 39

Cudn diy nam chim dién mot chiéu

Tinh dién tr cida cudn day ?

letb E)/ /

R=P"w
q a
s =2a +2b o
w=2a+2b+mh
Dong dién chay trong cudn day o
U . hey
i
R hy
Stc tir ddng cudn day b
F=IN= U _ UN _ Uq
R pl‘bN pltb
q
BMTBD-KCP1-nxcuong-V1-5.05 40
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Cudn diy nam chim dién mot chiéu
Tinh todn cudn diy NCP mot chiéu

v

Biét: U, std F, kich thudc mach tir _
- Pudng kinh day dong, s& vong diy N ka
thda cac diéu kién:
' g heg
- Cudn day Idp vira ctta s8 mach tir hy
b

- Nhiét d0 cudn day < nhiét dd cho phép

lién quan dé&n viéc chon mat do dong dién cudn day: j=2 — 4 A/mm?

BMTBD-KCP-nxcuong-V1-5.05 41

Mach tir xoay chiéu

- Dong dién trong cudn day phu thudc chd y&u vao cdm khdng cudn day

- Trong mach tir xoay chiéu xuat hién ca hai thanh phin tif trd va tif khdng

BMTBD-KCP1-nxcuong-V1-5.05 42
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Mach tir xoay chiéu
khi bd qua tir tr§ va tit khdng thép

Dit dién 4p u xoay chiéu tan s6 f dang sin vao cudn day

Stic dién dong cdm dng e trong cudn

day dugc xdc dinh theo dinh luit cdm u - P
tng dién tir Faraday: NgIP ‘
._C+> i
_ dy 3 Nd¢, —
dt dt b
Chuyén cdc phuong trinh vi phan
- dang s6 phic . Njood
Quy udc: > E= —T
E, U, I: gia tri hién dung 2

®, v, B: gid tri bién do
© =27nf: tin s6 goc

BMTBD-KCP1-nxcuong-V1-5.05 43

Mach tir xoay chiéu
khi bd qua tir trd va tir khdng thép

Quan hé vé gid tri giita E va ¢,

_ Nod, N2=nfd,

E=—p=—F = 2nfNg, = 4.44fN¢,

néu bé qua dién trd cudn day: U=E

;= u U
" LN 4,44.f.N

tir thong téng ¢, qua gdng mach tir chi phy thude vao dién dp
U va khong phu thudc vao khe hd khong khi &

BMTBD-KCP1-nxcuong-V1-5.05 44
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Mach tir xoay chiéu
cudn diy NCP xoay chiéu

AP U= (r, D + B2
Cong thite tinh todn: o
Ong thirc tinh toan U2 = (1y D? + (4,44{N¢,)>

Biét: U, ¢,, std F, kich thuéc mach tr
- dudng kinh day dong, s6 vong diy N
théa cdc diéu kién:
- cudn day lip vira cita s6 mach tir
- nhiét dd cudn day < nhiét do cho phép

lién quan dé&n viéc chon mat do dong dién cudn day: j=2 — 4 A/mm?

BMTBD-KCP-nxcuong-V1-5.05
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Mach tir xoay chiéu
Xét tir trd va tir khdng thép
Khi 16i thép bi tir héa bdi sitc tir dong IN xoay chiéu

- tlr thong trong 15i thép ciing 1a xoay chiéu

—> su 1éch pha giira stic tir ddng (hay tit 4p) va tir thdng qua mach tir.

F, F: thanh phan sitc tir dong tao ra tir théng @

F, [0 F,: thanh phin sifc tir dong bl cho cdc tdn
hao do tir tré va dong xody

o :géc tén hao

BMTBD-KCP1-nxcuong-V1-5.05
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Mach tir xoay chiéu
Xét tir trd va tir khdng thép

Rm = i (1/H): tir trG cha 16i thép mach ti
¢ F
Fa Fa
Xm = 7 (1/H): tit khdng cda 16i thép mach tir
o
F . Fy o
Z _ =— (1/H): t3ng trd tir ctia 16i thép mach tir
¢
Zn, =Ry + X,
2 2
Zn=|Zn|=yRa+X;
X
tgo = —=
Rlﬂ
BMTBD-KCP1-nxcuong-V1-5.05 47
Mach tir xoay chi€u
Xét tir trd va tir khdng thép
| | |
Rm :prgv Xm :pxg’ Zm :ng
p, (m/H): tir tr§ suat tdc dung
p, (1/H): &t tré sudt phdn khdng
p, (1/H): tdng tir trd sui't
H
pf}?é)z p=g P =P = p;

y : trong lugng riéng cla vat liéu sit tir (kg/m3)

P,: t6n hao do tir trd va dong xody trén 1 don vi khdi lugng (W/kg)
B : gid tri bién dd clia cAm Wng tir xoay chiéu (T)

H : gid tri bién dd cda cudng do tir trudng xoay chiéu (Henry)

BMTBD-KCP1-nxcuong-V1-5.05
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Mach tir xoay chiéu
Tinh tir khdng vong ngdn mach todn bd cuc tir

St dung vong ngdn mach (VNM) 6m mdt phan
bé miit cuc tir trong nam chim dién xoay chiéu dé
chdng hién tugng rung nip

Khdo sét trudng hgp: el ==

VNM c6 N, vong ddy dm toan bd cyc tir ] c—}—ﬂ Nom
Bd qua tdng trd tir 16i thép va tir thong ro N (__; 3
(G
—] ;
””” (-
BMTBD-KCP1-nxcuong-V1-5.05 49
Mach tir xoay chi€u

Tinh tir khdng vong ngdn mach toan bd cyc tir

Tur thong qua KHKK - N, vong ddy

s

- stic dién dong cdm tng E trong N, (_1_; C__
N ] 3
> dong dién1 il |
> swc tr dong F,,, =N, .1, . 5o
- tir thong chong lai tir thong qua KHKK ®
0%

va lam gidm tir thong nay
> N, < tdng trd tf Zy,.,

by
Thay th& phan cyc tir ¢6 dit vong ngin
mach bing tdng trd tit Z,,, . tuong duong N

BMTBD-KCP1-nxcuong-V1-5.05

Zntom

50

Page 25

CuuDuongThanCong.com https://fb.com/tailieudientucntt



http://cuuduongthancong.com?src=pdf
https://fb.com/tailieudientucntt

Mach tir xoay chiéu
Tinh tir khdng vong ngdn mach todn bd cuc tir

RSZ
Tu 4p roi trén phan cyc tir c6 dit VNM
b
1 -
an = ﬁd)leM"m "
2, N A 2 N < IN
Stc tir ddng cua vong ngan mach
E
Fom = lom-Nom = _$Nnm ) )
fom T Xom 7 —x O‘)Nnm +j rnm(DNnm
Ty Xyt di€0 tr V2 dién khang cila VNM Mmoo 2 g2 T X2
E,.: SPP cim tng trong VNM
. @
do Enm :_JﬁNnm@v
oN?
suyra F = —“m(l).lv
\/E(rnm + JX nm )
BMTBD-KCP1-nxcuong-V1-5.05 51
Mach tir xoay chi€u
Tinh tir khdng vong ngdn mach toan bd cyc tir
2 2
7 oN; N .1 N
Mnm ~— “nm ) 2 J 2 2
nm + Xnm rnm + Xnm
ZMnm = RMnm + jXMnm
2 2
Ryinm = X _ONow Xy =T _ONoy
Mnm — “nm- > 2 M, — 'nm 2 2
fom + Xom lom + Xam
NéuN, =1 2 x,, <<,
w
RMnm = 0 x Mnm =
rnm
BMTBD-KCP1-nxcuong-V1-5.05 52
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Mach tir xoay chiéu
Tinh tir khdng vong ngdn mach todn bd cuc tir

day dugc thay th€ biing tit khang Xy = —
trong sd dd thay thé fom
Rdz
¢lv ©
” Ko =1—

N

BMTBD-KCP1-nxcuong-V1-5.05 53
Mach tir xoay chiéu

Vong ngidn mach 6m mot phan cyc tir

B3 qua tong trd tir clia thép, xdy dung sd d6 thay th& clia mach tir

I
q p
N d
P
d
ot ]
,,,,,, oo
s s, s,

cho tir thong @, va cdc kich thudec mach tir,
dp dung cédc dinh ludt Kirchoff 1 va 2 > IN

BMTBD-KCP1-nxcuong-V1-5.05
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Nam chiam vinh cttu

Nam chdm vinh cttu 1am tir vit liéu ti cing:

- Thép Volfram, thép Crom, thép Cobalt,...
- Alnico: Fe+Al+Ni+Co
- Hop kim gém

Dic trung cla vat liéu tir citng: vong tir tré 16n
> trduB,16n (0,2 -1,3T)
- luc khang tir Hi- 16n (10kA — 60kA/m)

Nam cham vinh ctu 1am viéc trén géc % thit hai (H = 0 dén -Hp) <

dac tinh kh( tir cda nam vinh cfu

BMTBD-KCP-nxcuong-V1-5.05
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Cédc quan hé cd ban trong nam chim vinh cttu

Piém 1am viéc cia NCVC
Gia st 3 nhd
- tlr trudng déu trong khe hd khong khi
- bd qua tir thong tin

Néu bd qua tir thdng ro

2 ¢0=0¢;
> B=B;=pH
BMTBD-KCP1-nxcuon; 1g-V1-5.05 56
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Cdc quan hé co ban trong nam chidm vinh citu
Diém lam viéc cia NCVC

Ap dung dinh luat dong dién toan phin doc theo vong
kin la chu vi trung binh ctia vong xuyén:

Hy-8+H-1=0
—Hl
Hy=—+
d
HI S
B=B, = uHy =—pty—= (~H)pty > —
s = MMl =—Hy 5 ( ):“05S
1
B——ng(—H)
G @ N X 2 A z 2 4 A A N
i s tir dan cia khe hd khong khi d cé ti€t diénla S

BMTBD-KCP1-nxcuong-V1-5.05 57

Cédc quan hé cd ban trong nam chim vinh cttu

Piém 1am viéc cia NCVC

1
B=-G,5(-H) 5

phuong trinh dudng thing & géc phan tu thit hai

di qua gdc toa do va hgp vdi truc (-H) mot géc a
o He 0
mH l ? 2
tg, = G; < my va my 1a ty 1€ xich cua H va B trén hé truc toa do
m, S

Giao di€ém ctia dudng thing B(-H) va dudng dic tinh khi tir
- di€ém lam viéc A ctia NCVC ttng v6i khe hd khong khi §.

BMTBD-KCP1-nxcuon, g-V1-5.05 58
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Cdc quan hé co ban trong nam chidm vinh citu
Ning lugng tir trudng

Niing lugng tir trudng trong khe hd khong khi khi tir trudng déu

1 ™
Wzs:EBsHsSS
B(-H
B =B; > W = (2 )'S'l = Wyeve
|
HSZ—H'g
%

Ning lugng tf trudng trong khe hd khong khi biing
ning lugng tir trudng dy tri bén trong vat thé NCVC

BMTBD-KCP-nxcuong-V1-5.05
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Cédc quan hé cd ban trong nam chdm vinh ctu
Niang lugng tif trudng

-He [¢ HB2I

Chon di€m lam viéc t8i wu bing cdch thay ddi § sao cho
ndng lugng tr trudng < tich [(-H) B/2] 1a cuc dai, khi d6
thé tich can thi€t cia NCVC la cuc ti€u

BMTBD-KCP1-nxcuon, g-V1-5.05
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Cdc quan hé co ban trong nam chidm vinh citu
Pudng phuc hdi

Dic tinh tlr va khd niing ning lugng cda NCVC c6 thé bi thay ddi khi:
- thay d6i khe hd khong khi §

- hé thong mach tir NCVC chiu sy tdc dong clia mdt tif trudng ngoai

BMTBD-KCP1-nxcuong-V1-5.05 61

Cédc quan hé cd ban trong nam chim vinh cttu
Pudng phuc hdi

Khi § = §, thi di€m lam viéc 1a diém A @ng vé6i géc o;: N

tga, = M S g
B 81 3, A "
1 & 8=8,<§, di€m lam viéc di chuyén theo vong tir B
tré riéng AMB do tinh ch't tir tré cta vat liéu sit . J— of

Piém lam viéc méi B 12 giao di€m ctia vong tir tré
riéng vdi dudng thing di qua gdc toa dd va hop véi
truc hoanh véi géc a,

18 8= 8, di€m lam viéc di chuyén theo vong tir tré riéng BNA

Thuc t€ thi vong tir tré riéng AMBNA rat hep va dugc thay biing dudng dudng
thing AB goi 12 dudng phuc hdi cia NCVC. Pudng phuc hdi niy tao véi truc
hoanh mot géc f3 : m, AB

tg,=—2""=p :hé s6 phuc hdi
&p m, AH p s phy

BMTBD-KCP1-nxcuong-V1-5.05 62
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Cdc quan hé co ban trong nam chidm vinh citu
Pudng phuc hdi

Khi hé thdng mach tir chiu tic dong ctia mot tir trudng ngoai cling chiéu hoic
ngugc chiéu véi (-HI) thi hién tugng x4y ra tuong tu

- hé thong mach tir NCVC c6 thé bj khif tir trong qué trinh hoat dong.

Khi khe hd khong khi & thay d6i 16n hoic hé thdng mach tir chiu mot dong
dién khir tir 16n thi sy 8n dinh c6 thé bi mat va vt liéu tir chuyén sang
lam viéc & vong tir tré riéng md&i 1am cho diic tinh tif ca né bi suy gidm
ddng k€.

Khic phuc bing cdch chon vat liéu tif sao cho dudng dic tinh khit tir va
dudng phuc hdi gan nhu tring nhau trén doan lam viéc

BMTBD-KCP1-nxcuong-V1-5.05 63

Cédc quan hé cd ban trong nam chim vinh cttu
Pudng phuc hdi

Alnico 5

Alnico 8

Somarium cobalt

Ceramic 7

L L L L L L L L L L
—1000 -900-800 -700 -600 —500 -400 -300 —200 -100 0O
H. kA/m

BMTBD-KCP1-nxcuong-V1-5.05 64
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