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|. Pinh nghia va phan loai
1. Pinh nghia

May dién:

- Thiét bj dién, lam viéc theo nguyén ly cdm (rng dién tw
- Bién dbéi cac dang nang lvong khac nhw co nang thanh
dién nang (may phat dién) hoac nguoc lai, bién doi dién
nang thanh co nang (déng co dién)

- Bién déi thong sé dién nang nhw bién dbi dién ap, dong
dién, s6 pha v.v
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2. Phan loai

a) May dién tinh:

Su lam viéc cia may dwa trén hién twong cam rng dién
tir do sy bién thién tlr thédng gitra cac cudn day khdng co
sw chuyén ddng twong déi véi nhau

May dién tinh thwdng dung dé bién dbi théng sb dién
nang. Do tinh chat thuan nghich cia cac quy luat
cam ng dién tir, qua trinh bién dbi cia may ciing c6
tinh chat thuan nghich
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NG, W

Vi du, may bién ap bién dbi hé théng dién co théng sb
U,, f thanh hé thong dién c6 théng s6 U, f hoac
nguoc lai
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b) May dién c6 phan déng

- Thworng goi la may dién quay hodc chuyén déng thang.

- Nguyén ly lam viéc dwa vao hién twong cam wng dién
tr, lwc dién tr do tr trwdng yé dong dién cua cac cudn
day co chuyén déng twong déi véi nhau gay ra.

- Loai may dién nay thwong dung dé bién doi dang nang
lwong, vi du bien db6i co' ndng thanh dién nang (may phat
dién) hodc bién dbi dién nang thanh co nang (ddng co
dién).

- Qua trinh bién dbi c6 tinh chat thuan nghich.
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May dién tinh
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Il. Cac dinh luat dién tir co ban dung trong may dién
2.1. Dinh luat cam rng dién tw

a. Trirong hop tirthdéng @ bién thién xuyén qua vong day

T théng @ bién thién xuyén qua mot

vong day dan, trong vong day sé cam ¢

rng mot stre dién dong. /

Néu chon chiéu strc dién ddng cam o
¢ng phu hop véi chiéu cua tir théng ®
theo quy tac van nut chai, thi stec dién

dong cam ng trong modt vong day

(theo coéng thirc Macxoen):

_ao
dt



CHUONG V : KHAI QUAT VE MAY DIEN

Néu cudn day c6 W vong, strc dién dong cdm rng:
dd d¥

W— =——
dt dt

Y =wd Tuthong méc vong

e=—

Pon vi cua tir théng 1a Webe (Wb), cua stre dién déng la vén (V)
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b) Trwéng hop thanh dan chuyén déng trong tir trirong

Khi thanh dan chuyén ddng thang goc
v@i cac dwdng sire cua tir truedng, trong
thanh dan sé cam &rng strc dién dong e:

e=B.lv

B — cwdng db tr cam, donvi T (Tesla)

| — chiéu dai hiéu dung cla thanh dan (phan thanh
dan nam trong t trwdng), don vi (M)

v — toc do thanh dan don vi (m/s)

Chiéu cua strc dién ddng cam ng dwoc
xac dinh theo quy tac ban tay phai
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2.2. Dinh luat Iwc dién tir

Khi mot thanh dan cé dong dién chay qua dat
thang goc véi cac duwdng sirc t trwdng, thanh
dan sé chiju tac dung cua lwc dién tw co tri sb:

F=BL.I

B - cwdng do tlr cdm do bang T

| - chiéu dai hiéu dung cta thanh dan (m)

i - dong dién do bang A
F - lwc dién tlr do bang N (Niuton).

Chiéu lyc dién tr dwoc xac dinh theo
quy tac ban tay trai
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lll. Nguyén ly may phat va dong co dién - Tinh thuan
nghich cua may dién

3.1. Nguyén ly lam viéc cua may phat dién

- Dung mét ddng co so’ cap tac dung
vao thanh dan mét lyc F_,, thanh dan
sé& chuyén déng voi toc dd v trong tw
trwrdng cua nam cham N-S,

- Trong thanh dan sé cam (rng strc
dién déng e (qui ta tay phai).

- Néu 2 dau thanh dan duoc ndi véi tai
(R), sé c6 dong dién i chay qua thanh
dan va tai.
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- Bd qua dién tr& clha thanh dan va day ndi, dién ap dat vao tai
u=e.

- Céng suat may phat cung cap cho tai:

P =ui=ei.
- Dong dién i nam trong tl trwérng ctia nam chan N-S lai chiu
tac dung cua Iwc dién twr F 4, (qui tac tay trai)
- Khi lwc dién tir can bang vai lwc co clia ddng co so cap, tie
F..= Fq, may sé quay déu.

FVv=F,Vv= B.liv=el

Cong suat co ctia dong co so cap P, = F. v da dwoc bién
doi thanh cong suat dién Pg,, = ei, tlrc co nang da dwoc bien
thanh dién nang & may phat dién
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3.2. Nguyén ly lam viéc cua ddng co dién

- D&t mot dién ap u tir ngudn dién bén
ngoai vao mot thanh dan dat trong tir
trwrd&ng cua nam cham N-S

- Trong thanh dan sé c6 dong dién i chay
qua.

- Theo dinh luat lwc dién tr, thanh dan
sé chiu tac dung cua lyc dién tw F =Bl
va chuyén ddng v&i van toc v co chiéu
nhw hinh bén
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- B4 qua dién trd clha thanh dan va day ndi, dién ap dat vao
thanh dan

u-=e.

- Céng suat dién dwa vao dong co

P — u_i = e_i — B.I.V.i — thv

cong suat dién P, = ui dwa vao dong co da dwoc bién
thanh cong suat co P, = F4V trén truc dong co, tirc dién
nang da bién thanh co nang trong déng co dién
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3.3. Tinh thuan nghich cua may dién

- Qua nguyén ly cila may phat va dong co dién nhan thay,
cung mot thiét bi dién tir (thanh dan dat trong t trwdng
nam cham N-S), tuy theo nang lwvong dwa vao (co nang
hay dién nang) ma may dién co thé lam viéc & ché dé may
phat dién hay dong co dién.

> Khi dwa cong suat co vao may — May phat dién

> Khi dwa coéng suat dién vao may — Déng co dién

- Pay chinh Ia tinh thuan nghich cda may dién.

- Moi loai may dién déu cé tinh thuan nghich
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V. Pinh luat mach twr

- Trong cac may dién, 16i thép la mach /
tlr cua may. i Pmmmmmm -

- Mach tir dwoc dung dé dan tir théng, l
va la mach khép kin. :
|
|

- Xét mbét mach tir don gian: dé la —
mach tir ddng nhat bang thép ky thuat L - ___-

dién c6 mét day quan véi W vong

Theo dinh luat dong dién toan phan trong mach tu
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Theo dinh luat dong dién toan phan trong mach tr

H.l=w.

H - cwong do tw treong trong mach tw do
bang A/m,

| - chiéu dai trung binh ctia mach t do —
bang m

W - sb vong day cda cudn day,
| - la dong tw hoa (tao ra tr théng cho
mach twr) do bang A

wi - strc tir dong.
HI -t ap roi trong mach tw
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Trwdrng hop mach tr gdm nhiéu S,l,
cudn day va nhiéu doan khac )] — —
nhau (tiét dién hoac vat liéu khéac ' '
nhau), thi dinh luat mach tw: —

. . Sply— =1
HL+HL =w,.I, +w.l, (W ]
Wa I
H,, H,: cwong do ti trwong doan 1 va 2 LA |
,,1, :chidu daitrung binh doan 1 va 2 B o
_ ] . N ~ < . \V4 \V4 !
I;W, :swrc tr ddng day quan W, vong | 15

LW, :slrc tir dong day quan W, vong
s, : tiét dién doan 1 tinh bang m?2
s, : tiét dién doan 2 tinh bang m?2

Dau triy trwd'c wyi, vi dong i, khdng phu hop véi tir thdng @ da
chon theo quy tac van nut chai
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Téng quat:
V&i mach tr co n doan va m cudn day, dinh
luat mach tw
n m ]
2 Hide =2 wij;
k=1 j=1

Trong do: - dong dién i ndo cé chiéu phu hop véi chieu tr
théng da chon theo quy tac van nut chai sé lay dau dwong,
nguworc lai sé lay dau am,

- k 1a chi s6 doan mach th k

- j 1a chi sb cudn day thi |
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4.2. Tinh toan mach twr

a) Bai toan thudn: thon g so biét truwdce 1a tlr thdng, théng sb
can tinh 1a dong dién ttr hoa (hodc s6 vong day) sinh ra tw
thdng ay

Vi du: Mach tir c6 vat liéu c6 cho & bang sau:

Cho biét tr cam trong khe h& B, = 1,3T va cudn day co
W = 1000 vong.

Tinh dong dién trong cudn day.

B(T) 04| 05|06 |07 |08 09| 10
H(A/m) o8 65 76 90 | 110 | 132 | 165

B(T) 1,1 12 | 13 | 14 | 15 | 16
H(A/m) | 220 | 300 | 600 | 900 | 1200 | 3000
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Bai giai: |,=400mm

Ap dung dinh luat mach tu:

Hl +H,L, =wl

Cuwong db tu trwwdng trong khe ho
khéng khi (doan 1,)

H, = B, _ 1’3_7 =1034507 A/m
Uy 4710

Cuwong do twr trwdng trong doan thép tir B,=1,3 T, tra bang ta co
H,=600 A/m
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Thay cac gia tri vao phwong trinh mach tw:

HlL +H,l, =wi
600.400.10° +1034507.1.10° =1000.]

1=127/5A
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Thuét giai cua bai toan thuan:
- Khi biét t&r cdm B (hoac biét tr thong @ thi B = ® / S)

- Tinh cwong do tw tredng H g
+ V&i doan mach khe hé khong khi: H=—
Ho
+ V&i doan mach tir 1a vat liéu sat tiv, ta phai tra dwéorng cong
tlr hoa B=f(H) hoac tra bang wng v&i cac loai thép.

n
- Tinh t &p tbng ctia mach ZHka = Hlll + H2|2 +...t Hnln
k=1

- Tinh dong dién ho&c s6 vong day:

kZ:Hklk ZHklk
— k=1

W i
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a) Bai toan thuan:

Théng sb biét trwde: s6 vong day, dong dién
Théng sb6 can tinh: tir thong (tr cdm)
Loai bai toan nay phtrc tap hon nhiéu so v&i bai toan thuan.

Pé giai bai toan nay, ngudi ta thwéng dung phwong phap do
hodc cac phwong phap dé thi, phwong phap sbé giai mach phi
tuyén.

Do vay, trong gido trinh nay, ta chi han ché & bai toan thuan
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V1. Bai tap
Bai sé 5.1.
Mach ttr cda m6t nam cham dién
gbm 2 doan:
Poan 1 bang thép cé do dai l,.
Poan 2 l1a khe h& khdong khi cé do
dai ..
Cubn day c6 w vong va co dong i di
qua nhu hinh.Gia thiét hé so tuw
tham cua thép vé cung I&n.

Tinh tir cam B, trong khe h&

_________
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Bai giai:

Vi tor thAm cuda thép v cung I&n nén
tr 4p clia doan mach 1 rat nho, tir ap
cua mach chi tap trung tai khe h¢
khoéng khi.

H, I, =1Lw
B :
—21, =i.w
Hy

LW
B, = 1y —

l,

_________
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Bai s6 5.2

Mot thanh dan co chiéu dai |
nam trong khe h& ctia mét nam

cham dién nhw hinh bén. Thanh - & |
Y X N S P s |

dan chuyén dopg thang goc voi i 2|

tlr trwdrng v&i toc dd v. Cudbnday t 2~ ]

co w vong va c6 dong | di qua.

Coi |61 thép cua nam cham cé do
tir thdm vd cung 16n.

a) Xac dinh tri sd va chiéu cua strc dién ddng cam &ng e.

b) Xéac dinh tri s6 va chiéu cla lwc dién tir tac dung 1én
thanh dan (khi thanh dan van dirng yén va co dong dién i)
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Bai giai:

Vi tor thAm cuda thép v cung I&n nén

tlr 4p cGa doan mach 1 rat nho, tlr ap _
cua mach chi tap trung tai khe h¢

khoéng khi. b B —
. B .
Hl, =iw  —21,=iw
_ Ho
LW
B, = 1ty —

. X > > 2 ’ ~ x
Tri s6 cua sdd cam wng trén thanh dan

LW
e — Bz.l.v — ILIO I_ I.V
2
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Can ct vao chiéu ciia dong dién trong
cudn day, chiéu cla tlr thédng trong khe
h& khéng khi hwdng tir trén xudng.
Theo qui tac ban tay phai ta tim dwoc
chiéu ctia sd d cdm tng trong thanh
dan

_g__

|
b B
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Theo qui tac ban tay trai ta tim dwoc
chiéu cla lwc dién tir tac dong lén
thanh dan

Tri s6 cua lwc dién tur

. LW .
F. =B,.l =,uOI—|.I
2

b B
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W,= 1000 vong,
Chiéu dai mach: | =50 cm
Tiét dién: S = 10 cm?

|, @
) Z
Bai s6 5.3 e pa
; |
Mt mach tir nhw hinh bén gy |
. — Wi :
W, =200vong, i;,=0,5A : W —
W,= 400 vong, i,= 1 A e tw, T I3

Puwdng cong tr hoa cua vat liéu tr B=f(H) cho nhw bang & vi du bai
toan thuan. Biét tr thdng trong 16i thép ®=1,5. 10-3Wh.

Xac dinh dong dién is.
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lllll

L&i thép co tiét dién khong ddi, nén tur
cam trong 16i thep khong dbi theo
chiéu dai.

-3
5 ® 1510

s “1010° M)

Tra bang B=f(H) tim dwgc H=1200 A/m

Tw ap cua mach tw

H.l =1200.50.10° = 600

R ) (R Y
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Theo chiéu dong dién trong cac cudn L
day va qui tic van nut chai, stdciia | po------- AL
mach tw:

Vay ta co phuwong trinh

H.I — |1W1 - |2W2 + |3W3 _____________

_HI=hwy +1,w,

W3
. _ 600 —0,5.200 +1.400
3 1000

I3

—0,9(A)
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