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2. Hién tuwong tu cam

3. Nang luong twr trurong



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

1. Hién twong cam ung dién tw

Thi nghiém Faraday

Michael Faraday (1791-1867)
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1. Hién twong cam ung dién tw

Thi nghiém Faraday

e [y
| e_/:b é, /] 4 B thay doi
: | | .
J \ " Tﬁnfg din Michael Faraday (1791-1867)
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(a) A stationary magnet does
NOT induce a current in a coil.

shows zero
current.

CuuDuongThanCong.com

All these actions DO induce a current in the coil. What do they have in common?*
A

=
(d) Varying the current in the second
coil (by closing or opening a switch)

p
(b) Moving the magnet
toward or away from the coil

(©) Moving a second, current-carrying
coil toward or away from the coil

T
/J T

Meter shows
induced current.

s

T

@n
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1. Hién twong cam ung dién tw
Thi nghiém Faraday
% Dong cam g xuat hién trong mach
kin la két qua cua qua trinh bién doi1 tu
thong qua mach do.

% Dong cam ung chi ton tai trong thoi
gian tir thong gur1 qua mach thay doi.

% Cuong d6 dong cam tng ti 1¢ thuan |
v6i toc do bién dbi cua tir thong, Michael Faraday (1791-1867)
% Chiéu dong cam tmg phu thudc vao

tr thong gu1 qua mach tang hay giam.
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1. Hién twong cam ung dién tw
Dinh luat Lenz
& NOi dung: Dong cam umg cé chiéu
sao cho tur truong do no sinh ra chong
lai sy bién thién cua tir thong sinh ra no.
= Ap dung:
%, Khi cuc Bic (N) tién vao vong day
= tu thong @, do tu truong B cua nam
cham gu1 qua cudn day c6 chiéu tu trén
xuong va tang dan = xuat hién dong
cam ung /- = tao ra B’ cam ung ngugc
chiéu B < tu thong @’, cua B’ chong
lai su tang cua @, = xac dinh chiéu /c.

Heinrich Lenz
(1804-1865)

% Rt thanh nam ra khoi vong day =
hién tuong nguoc lai.
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string 4 |
To amplifier

(© Guitar string
(a)
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1. Hién twong cam ung dién twr

Stre dién dong cam ing

vxB

< Pinh luat co ban cua hién tugng
cam ung di¢n tur

%, Vong day dan kin di chuyén trong B
L, Bién thién tir thong gi qua vong B |
day trong thoi gian dt: d@m = dong W
cam ung /. < xuat hién mot nguon |
dién cam ung hay s.d.d cam ung é&..

L, Cong cua tir lyc dé di chuyén vong day: dA=1.d®,

% Theo d/1 Lenz: tir luc tac dung 1én /. ngan can sy di chuyén
cua vong day (1a nguyén nhan sinh ra /) = cong can:

dA’=-dA=-1.d®,
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1. Hién twong cam ung dién tw
Strc dién dong cam wng
“" DPinh luat co ban cua hién tugng cam tng dién tur
%, Theo d/1 bao toan ning lwong: dA’ chuyén thanh NL cua [,
dd_

7 dt\ )
t¥>’SL2"C dien dong ,cdm Li’ng trong métymach kin bat ky bang vé tri
sO nhung khac dau voi toc do thay doi cua tu thong qua mach.

% DPinh nghia don v1 tu thong
% Néu tir thong guri qua dién tich mach kin giam tir gia tri @, vé 0:
dD,  0-D, @

dt At At

“CVoidt=1s6.=1V=>0, =1(V).1(s)=1Webe (Wb)

& Webe la tir thong gdy ra trong mét vong ddy dan bao quanh
no mot suc dién dong cam ung bang 1 V khi tw thong do giam
déu xuong gia tri 0 trong thoi gian 1 s ,

dA’=-I.d®, = 5.1 .dt(NLchal) = &, =—



HCLLCH
Highlight

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

Doan diy dan chuyén dong trong tir truong déu

Xét doan day MN = / chuyén dong déu véi van

toc v trong tir truong déu B nhu hinh 5.6.
Trong thot gian dt, doan MN dich chuyé‘n duoc
mot doan ds = vdt; dién tich do MN quét duoc
trong thoi gian d6 1a dS = 7 .ds = /£ vdt va do
d6, d6 bién thién cua tir thong qua mach 1a:

d® = BdScoso. = Bv £ sinOdt

véi o 1a goc giira phap tuyén cua dS véi B; 0 Doan ddy chuyén

. dong trong tur truong
la goc gitta v va B.

Suy ra suat dién dong xuat hién trong mach cé do 16m la:
|dD, |
£ =
dt
Néu mach hé thi hai ddu doan MN ¢6 hiéu dién thé: U = Bv /sinf

= Bv/sin©

Néu doan day chuyén dong vudng géc voi dudng cam g tir thi :

¢ =Bv/
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1. Hién twong cam ung dién tw

May phat dién xoay chiéu
< Khung day (N vong day)
diegn tich § quay trong tu
truong déu (B = const) vOi van
toc goc w .

% Vi tri ban dau cua khung
trong tng goc «a gitrta phap
tuyén mat phang khung 7 va B

%, Sau khodang thoi gian ¢ =
v1 tri khung irng vé1 goc:
Q=0+ «a
= Tu thong g1 qua khung sau khoang tho1 gian ¢
@ = N.B.S.cosp=N.B.S.cos(wt+ )
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1. Hién twong cam ung dién twr

r r LY e A —_— ¥ -
May phat dién xoay chiéu —A N3 T --B
. A Flux '~1'~"~'1'k.-"~'-“i|11—‘ Flux ]]1L’]'-.:‘-ll?5]|1{_‘ :
& Khl khung quay deu tI'OIlg most rapidly, most rapidly,
. . 4 . A largest positive emf. argest negative emf.
tor truong = xuat hién 1 s.d.d o ;“ I,T:L.K_,l'ih,.]f]f{ T ,f:i.x.l'“ ot
Cém &ng Xoay Chléu hinh Sin "f Y _':ﬂ'pﬂ'm‘r negative value, ﬁmiliu value,
&, Py : emf is zero. emf is zero.

theo d/1 Lenz:
_do,

L W

b = N.B.S.o.sin(ot + a)

dt
&,

cmax

L Pat

% Chu ky = chu ky quay cua khung: 7 =

E. NBSw
R

Sin wt

% Dong cam ung [, =
_ NBSw
R

bat: 1

cmax

1,

CuuDuongThanCong.com

apw

=NBS.w=6.=6, _.sin(ot+a)

21

0,

-1 = 1,sinwt
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1. Hién twong cam wng dién twr
Dong xoay (dong Foucault/ eddy current)

% Dong cam ung (co6 dang xody) xuat hién
trén bé mat vat dan khi dat trong tir truong:

I

"R
% He qua:
Y Xuat hién tr truong riéng Léon Foucault (1819-1868)
cua dong cam ung /. . T truomg
Y Dong cam Ung xudt hién  Cuon day /cuon day
trén bé mat vat dan s€ b1 ti€u
tan dudi dang nhiét = ti€u hao o

o ) \J - - Tw truong

nang luong vO ich = giam :

- A A - A . - - A - Dong xoa ’
hiéu suat thiét bi (ddc biét voi — ° =«

cac dong co). // &
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1. Hién twong cam wng dién twr
Dong xoay (dong Foucault/ eddy current)

% Do ¢o tu truong cua dong cam ung xuat hién trén bé mat vat
dan = Ung dung trong cac thi€t b1 do tim kim loai.

Bao dong
] o Dong  cam
: ‘ ung do tur

.'.l\h_. Y
v\ truong  dong
'l.ll.".-.

1 } |

y
Cira an ninh (security gate) Thiét b1 do min (mine detector)

Cuon th
Cudn phat Hon

11
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2. Hién tuong ty cam

Hién tuwong

% Mach dién:

{+ ong day co 151 sat \\\\
+ Pién ké (G) .

L, Ngat mach = tir thong qua
N . . é e

cudn day giam tu @, — 0:

Xuat hién dong cam tUng I,

ngugc chiéu dong ban dau (d/1 T I—‘{

Lenz) = kim cua G léch theo

chiéu nguoc lai.

%, Sau khoang thoi gian t = kim G trd vé 0
% Pong mach = qua trinh nguoc lai.
Y Dong tw cam: dong dién sinh ra trong mot mach dién khi tir

théng giri qua mach boi dong dién ciia mach d6 thay doi.

12
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2. Hién tuong ty cam

S.d.d tu cam
® Theo d/l Lenz: 6, =— ad,
dt
@ ~B
Do: ® ~1=LI1
B ~1
= P/v mach ding yén va gilt nguyeén hinh dang:
&, diLl) _ —Lﬂ (L: Hé sb ty cam)
dt dt

Y Trong mach dién ditng vén va khéng thay doi hinh dang,
swee dien dong tu cam luon bang toc do bién thién cuong do
dong dién trong mach.

13
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2. Hién tuong ty cam

He¢ so tu cam

% DPinh nghia don vi do h¢ SO tu cam (L) dl
1,4l
y  dt
Y Don vi : Henry (H), 1H = ]Zb ~ Zb

& H la hé s6 tw cam cua 1 mach
kin, khi co dong dién cuong do 1 A
chay qua mach do thi sinh ra trong
chén khéng, tir thong bang 1 Wb.

& Truong hop ong day co 151 sit:

I I Ll [

Y Do w151 sit 1én = don vi H 16n = thuc té chi dung don vi
mH = 10~ H, hoac 1uH = 10° H

14
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2. Hién tuong ty cam
Hiéu wrng bé mat
% Khi cho dong dién cao tan chay

qua 1 day dan = dong tu cam chi
xuat hien ¢ bé mat day dan O

[ —

tee ]

% Tan s6 = 103 Hz = dong tu
cam chay trong 16p vat li¢u bé mat
~ 2 mm

%, Tan s6 f= 105 Hz = dong tu cam chi chay trong 16p vat
l1€u bé mat ~ 0,2 mm

= Ung dung trong cong nghé:

%, Dung day dan rong dé tai dong cao tan

L, K§ thuat toi bé mit hop kim bang dong cao tan
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Ungdung 3/
hién twong ho cam #

Toothbrush with
coil connected
) to battery
Coil 1(base)
C
) C
Coil 2(handle)

f P
Base with
recharging coil

X connected to
Ie wall socket
(b)

© ToothbrushBattery.con
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HIEN TUONG HO CAM
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3. Nang lugng tur trueong

Niing lwong tir truong ciia mot ong day &
. Hpe— e
% Mach dién c6 khoa K: l K
'+ Strc dién dong &, dong i,
<+ Ong day hé s6 tu cam L
+ Dién tr6 R . L
= —— A\ \VV'—e— 0000 —o—
R L

% Khi déng mach = i 7= B
& @, guiqual 7= i_ nguoc
chiéu iy, = i = i, - i,, = NL
nguon (~ i,2) > NL mach (~ ).

Ly

%, Khi ngat mach = i ¥ = B
& @, gui qua L ¥ = i, clng
chiéu iy = i = i, + i, = NL
nguon (~ i,2) < NL mach (~ i?).

L

Lo



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

3. Nang lugng tur trueong
Niing lrgng tir truong ciia mét ong day

= Ap dung d/l Ohm trong qua trinh
hinh thanh dong dién i: , \ 7
[}
&+6, =R 'Ug ~—
di i ),

Hay: &6 = Ri+L—
dt

U Nhan 2 vé vdi idt:

Sidt = Ri?dt + L.idi

I — —
NL nguon NL nhiét  NL tir truong

i

L, NL tir truong khi thiét 1ap dong dién trong 6ng day: dW = L.i.di
i=1

— W = de = jL.i.di NN

2

i=0
17
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3. Nang lugng tur trueong
Mat do nang luwgng tur trueong

& Trong ong day co thé tich: V' =18 =
% £ Q/ ‘/--'-/ 2
& Mat @d NL tir truong trong 6ng day 2 e e

Lo Yo, S\ /I/d
_W_EL] 0

2 [
W =
R 4 [.S [.S
1 n’ o,
:Eﬂﬂo 1—212 [ B’ .
- W,, = < (trong Ong day: B = const)
By 2
= Ml 71 |

%, Ap dung cho moi tir trudng bat ky

18
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3. Nang lugng tur trueong
Nang luwgng tir trwrong khong gian
& Chia khong gian tir truong thanh nhiing thé tich vo
cung nhd dV sao cho B = const trong moi dV.
L, Ning lugng tir truong trong moi thé tich dV:
1 B’
2 pp,
% Nang lugng tir truong trong ca khong gian:

aw =w dV =

1 B’
W de j 3 V- |
B Wm:EIBHdV
HHy _

19
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