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Cac dinh luat vé hién tugng cam ing dién tur
Stic dién dong cta vat dan chuyén dong
bi¢n truong cam tng

Dong dién Foucault

Hién tuong hd cam

Hi¢n tugng ty cam
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Nang lugng tir truong
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BIEN TU CAM I,JNG DIEN TU TS. Nguyen Kim Quang

1. Cac dinh luat cam rng dién t\r (Electromagnetic induction)

Cam Gng dién tr 1a nguyén ly hoat dong co ban trong cac thiét bi dién tir nhu
dong co dién, may phat dién, bién the,...

Dinh luat Faraday phat biéu méi lién hé giira sirc dién dong cam tmg véi sy
bién doi tir thdng qua mach kin va dinh luét Lenz chi chiéu cua sirc dién dong
va dong dién cam tng.

Tir thong qua mat A:

ddp =B -dA = B.dA.cos¢ ,$ = (B, dA)

¢B=f§-dK=IB.dA.cos¢
A A

Dinh luat Faraday: Suc dién dong cam
ung (induced electromotive force) sinh ra
trong mot mach kin c6 d6 16n biang va
nguoc déu véi tbe do bién ddi theo thoi
gian cua tir thdng qua mach do.

_ £ A \ dv: &= —N—2
& I Néu gom N vong day it

CuuDuongThanCong.com https://fb.com/tailieudientucntt 1


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

PIEN TU

1. Cac dinh luat cam rng dién tir

CAM UNG PIEN TU

. Nguyen Kim Quang

Nhirng nguyén nhan bién doi tir thong:
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Bién doi cuong dé tir truong
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Bién déi dién tich vong day

PIEN TU

1. Cac dinh luat cam irng dién tir

CAM UNG DPIEN

1 Kim Quang

Pinh luit Lenz: Hiéu (g cam mg tir c6 chidu chdng lai nguyén nhan gy ra
hiéu rng. N6i cach khac, dong dién cam tng phai cé chiéu sao cho tir truong
do no sinh ra c6 tac dung chong lai sy bién doi tir thong.

* Flux is positive (®5 > 0) ...
» ... and becoming more positive (d(l’,,/(lr > 0).
* Induced emf is negative (£ < 0).

. (increasing)
* Flux is negative (Pg < 0) ...
« ... and becoming more negative (d®z/dt < 0).
« Induced emf is positive (€ > 0).

(decreasing)

* Flux is positive ($y > 0) ...
» ... and becoming less positive (ddg/dr < 0).
* Induced emf is positive (£ > 0).

(decreasing)
* Flux is negative (9, < 0) ...
« ... and becoming less negative ({l(l’,,/(ll > 0).
« Induced emf is negative (£ < 0).
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2. Sirc dién dong chia vat dan chuyén dong — Thanh dan dién

Tir lyc 12 ngudn gde sinh ra sire dién dong cim ng

LA % T g N X X ax X
cua vat dan chuyén dong trong tur truong. Y . i
~ 2 . B
Truong hgp thanh dan ab chuyén dong vén toc v % % A %
trong tir truong B theo phwong vudng goc: Fp = quB
Dién tich tu do q trong thanh chiu tur lyc: F= qv X B ~ X L X
a v
= Dién truong tuong duong trong thanh: ) L yq 5
-~ F _ o i \ ’
Eeq=a=VXB ,Eeq:VB FE=(/E
X X < X
Dién truong E, trong thanh 1am dién tich ty do trong v
thanh dich chuyén vé mot dau thanh. Qua trinh dich v JLX, = >/
chuyén dién tich 1am xuét hién dién truong tinh E N \
tang dan dén khi can bang véi E,: F=qvB =qE
b
—> Hiéu dién thé hai dau thanh: Uy, = f E.dl = EL = vBL

a

B”.ZN TU CAM I,JNG DIEN TU TS. Nguyen Kim Quang

2. Strc dién dong cua vat dan chuyén dong — Thanh dan dién

Trwong hop thanh din dién ab truwot trén khung dén chir U véi van tée v
theo phwong vudng géc véi tir trueomg déu B:

Dién tich q trong thanh chiu tir lyc: i" “’E
F’ — qv % _B’ X X X X X % X "
Dién truong twong duong: I x _ xSx x
= B
R F _ sl @ B [l x
Eeq = a =VvXxB J Eeq: -vB @X)&T LN. L
. : ‘ +

Stre dién dong cam ung bang luu s6 I x xax o ox xfIx [x
E.q doc theo khung day: S

b \ N .
Chiéu + mach kin theotghiéu kim dong

E = %(V X §) . dT = f Eeqdl = —vBL ho (xdc dinh theo vecto mat A)
a
Céach khac: Ap dung dinh luat Faraday
dog _ d(BdS) _ B(L. vdt)
dt dt dt

= —BLv
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2. Sirc dién dong chia vat dan chuyén dong — Pia tron
R R

— - 1
Dung dién truong twong duong = € = I(V xB)-dr = j Bowr.dr = EBmRZ
0 0
Céch khac: Trong thoi gian dt, ban
kinh dia tron quét mot segment vi
cap dS. Tur théng qua dS la:

— - 1
dPp =B-dS =B-R.ds

1 1
dPp = B- R Rd6 = - BR®.d0

Speed of small radial segment - dt 2

of length dr at radius ris v = wr: i

Emf induced across this segment is Dé}l — chi suc dlén déng cam l’l'l'lg
d€ = vB dr = wBr dr. chdng lai nguyén nhan gay ra no. Dién
tich duwong dich chuyén theo béan kinh
O—-b cita dia chiu tir luc nguoc voi
chiéu quay ciia dia.

B".ZN TU CAM I,JNG DIEN TU TS. Nguyen Kim Quang

Sirc dién dong cam rng - Ung dung

Circuit
\
\ :‘
Ac generator

breaker
Y

Sensing
Magnetic field

\ !
Ground fault | > s
interrupter
2 / Heater
element

Thanh phan chu yéu cua thiét bi ngat dong cham dat (RO dién, Ground fault
circuit Interrupter — Circuit Breaker). Binh thirong dong dién bang nhau va
nguwoc chiéu, tir thong trong vong sat (Iron ring) bang 0. Khi rd dién, dong
dién 2 day khdng bang nhau, tir thdng trong vong sat bién doi sinh ra site dién
déng cam 1img trong cuén day (Sensing coil), kich hoat ngar dong dién.
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Metal )
guitar Pickup  Permanent
string cm{ magnet
Coil moves = Q00000000
ith di _. P 1111 o W
with dlap.llragm. J\/\ . NS E:-lj!.!w!.!!!‘l‘. 'S
3 - Magnetized
\ portion of
Sound >> string
- | Stationary
bar magnet To ampliﬁer
Diaphragm
To amplifier To amplifier
A dynamic microphone The pickup on an electric guitar

—d
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Sirc dién dong cam &rng - Ung dung

Magnetized w Pickup
portion of | coil
string * l j
| N e e T
s emmgeme- :
Magnet Seats
\ pit T
I\ : o . - .V‘:\
it To amplifier
string

Nguyén tic hoat dong cuia guitar dién. DAy dan guitar bang kim logi c6 thé bi
tir h6a boi nam cham (Magnet). Khi day dan dao déng lam thay doi tir thong
qua cudn day (Pickup coil) sinh ra sitc dién dong cam iing trong cudn day, ddn
dén amplifer va khuéch dai dao dong am, ddan dén loa.

—d
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3. Pién trudng cam rng

Sire dién dong cam wng sinh ra khi vat
dan chuyén dong trong tir trudng hodc cé
su bién d6i tir thdng qua vat dan dung yén.

Xét truong hop dong dién | ¢6 toc do bién
doi di/dt sinh ra dong dién cam tng I’

Luc tAc dung Ién dién tich trong day dan
( ) tao ra dong dién cam ung I’
khéng phai la tir luc trén dién tich chuyén
dong ma chi c6 thé 1a do xuat hién dién
truong cam ung (dién truong la, dién
truong X0ay), khac vé’i dién truong tinh.

€= jg E.-dl = d (Khong bao toan)

bi¢n truong cam ung E_ sinh ra ngay ca khi

khong c6 vat dan dit tai do.

Tinh chét dién trudng cam Gng hay dién truong
tinh déu tac dung luc F Ién dién tich q: F= qE

CAM UNG PIEN TU

PIEN TU

4. Dong dién Foucault (£ddy currents)

CAM UNG DPIEN TU

TS. Nguyen Kim Quang

TS. Nguyen Kim Quang

Dong dién xody cam tmg trong vat dan do sy bién thién tir thong. Dong dién
chay theo vong kin nam trong mat vudng goc voi tu truong ngoai. Dong dién
nay sinh ra tir truong chong lai su bién doi cua tir thong.

Coil's magnetic
field

¥

Coil

Eddy

currents

Eddy current's
magnetic field
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4. Dong dién Foucault (£ddy currents)

Pulse of
current

—Eddy
currents

.\ Receiver
Transmitting coil
i

coil Eddy currents

(May do kim loai)
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COOKWARE

magnet attracting

INDUCTION

excites the molecules

{ \
MAGNETIC FRICTION
generatesheat —

directly to pan 4 b HIGH FREQUENCY
3 g MAGNETIC FIELD

Nguyén tdc sinh nhiét ciia bép cam ng la dong dién Foucault
trong ddy noéi lam bdng kim loai sdt tir (gang, thép khéng ri)

—d
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Ferromagnetic Glass

Bép cdm trng dién tir dun séi noi thirc dn nhung
khoéng lam néng néi thiy tinh va ban tay.

—— T

CAM UNG DPIEN TU

5. Hién tugng hdé cam (mutual inductance)

Hai mach dién dat canh nhau gém
N, va N, vong day . Dong dién
bién do6i trong mach nay lam tir
thong qua mach kia thay doi va
Y
(a)

nguoc lai, sinh ra suc dong dong
cam tng trong 2 mach, goi la hién

tuong hd cam. S
Stre dién dong hd cam trén 2 cudn \@—Z
S :

/L
: Y
ay: = grz=a
_dog, di A %& /!& %k
R T L -
(d)

g, = _chBZ = —Mﬂ (c)
dt dt ® A n R A
B, : Turthong qua cudn 1 gay ra boi cudn 2
Ps, P8, N Ax
M=-—=—-—= M: hé s6 ho cam
Iz 1
Hién twong hd cam 1a co so hoat dong cua cac may bién thé va phat dién.

#
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6. Hién tugng tu cam (self inductance)

Dong dién bién ddi trong mach dién sinh ra strc dong cam tmg emf trong chinh
mach do goi la strc dién dong tu cam.

Emf tu cam luén chdng lai su bién dbi cua 1 !
dong dién.

dq) \:ﬁ:ﬁ_—ﬁ, I(—: &F{'—_a_ _..a-/
Theo dinh luat Faraday: 8=—d—tB s =l N

Do (hé sd) tu cam cua mach dién:
dp
L= T (H =Wb/A=Vs/A=Qs= J/AZ)

dL) _ di
dt ~  dt

Strc dién dong tu cam: £ =

N 2

Thi du cudn day Solenoid: ®p =NBS =N (Ho TI> S = uoTIS
NZ

= Hé s6 tu cam cua cudn day: L= T S

—d
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7. Nang lugng tir truéng
Ning luong cung cip cho mach dién khi dong dién bién ddi vi cap di:
dU = id® = Lidi
Ning lwong cung cip cho mach dién tir i= 0 dén i 1a nang luong tir truong
cua dong dién i: i 1
U, = Lji.di = ELi2

0
o L 1 N (B 2_132Sl
Thi du cudn solenoid: m =5 L% =5{ 1o N "2
At d6 nine | O Un 1B?
— Mat do nang lugng tur truong: Wy = vV =32 "
2 1B?2
Nang lugng tir truong trong thé tich Vi Uy, = f wydV = f E_dV
v [
: - . B 1
Dinh nghia vecto H: H=— =U,= E_f BH.dV
u
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TOM TAT CONG THUC

. dbg  d (= -
1) Dinh luat Faraday: 8:——=——fB-dS
) Y dt | a
5
2) Pién truong twong duong trong vat dan
chuyén dong trong tir truong: Ecq =VxB
= s do
3) Pién truong cam tng E¢: € = f E.-dl = _d—tB
4) Strc dién dong tu cam: g, =% __dAD __ di
) Stre dién dong tu cam: e = T T P
. < ®p
5) Do (hé s0) trr cam cua vatdan: L= T
U, 1B2
6) Mat do nang lugng tir trudng: Wy = v = ET

\
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