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T N | |
Noi dung

- Hién twong cdAm tng -« Ung dung hién twong
dién tir cam ing dién tir.

« Hién twongtwcam < Nang lwong tir treong.

 Hién twong ho cam

~? A
Chuan dau ra
* Hiéu dwoc cac khai niém co ban vé cdm ng dién tir.
e Nam dworc cac hién twong vé cam rng dién tir.
* Van dung gidi cac bai toan cu thé vé tim dong dién cam
rng, giai thich cac hién twong cam rng dién tir va nang
lwong tw trueong.
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w Hién twong tw cam

@Hicn twonghocim ________|

9 Ung dung cam irng dién tir

(. Ning lwgng tir truong
. Pinh luit Kirchhoff trong mach c6 cudn cam|
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Sy phat sinh stre dién dong bé‘}ng cach thay dbi tr théng dwoc quan sat bdi
Faraday va Henry vao dau thé ky 19. Cac thi nghiém cua ho lam can ban
cho sw phat minh may phat dién déng co, may bién the, ...

Strc dién dong:

Trong chwong 1 ta biét dién trworng tinh ctia mét phan bd tinh dién tich la
mot trvong bao toan nghia la tich phan dwong cua dién trwong quanh mot
dwdng kin bat ky triét tiéu (f Edl— 0)

. C .
Cac phan t& mang dién tich, nhw dién t&, c6 thé bi tac qUng b&i cac lwc
khécﬂnhu Co, Hoba, ... trong mot doan cua mach kin khién cho tich phan
cua E quanh mach khong triét tiéu (SE E* d7 = 0)

r C
Tri s6 cua tich phan trong tred'ng hop nay goi la strc dién dong:

£ = fﬁ*.dz
C
Sure dién dong nay la dong Iwc duy tri dong dién quanh mach. Khi mét pin

cho dong dién @ mach ngoal, dong dién trong pin chay tlr cwc co dien thé
thap dén noi co dién.thé cao. Lwc hoa di chyyéq cac dién.tich ngwoc chiéu
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Day
dan

NOi cach khac: sirc dién dong cua
nguon dign (Ki hiéu 13 &) 1a dai
lwong dic trung cho do manh ciia
nguéon dién, 1a cong dé lam dich
chuyén mét don vi dién tich duwong
doc theo mach dién. Thuc viy:

Nguon dién

Hinh 4A.3 , ¥ A
Béi voi do_an m_aCh,' €17 = J‘E*d_lZ = —Iﬁ* d_é _ M2 _TM2
] a4 g 1
Téng quat: déi véi mach kin : £ = § Ed/l

— C
E khéng phai la dién trwwong tinh ma la dién triong xody,
vi néu dién truong tinh thi ( f/; Ed(=0)
C

ongThanCong.com com/tailieudientucntt
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6.1. CAC PINH LUAT

6.1.1 THI NGHIEM FARADAY (DINH LUAT FARADAY)

o B
@ Tu thong @

O j B.dS = deScosoc

Hién tuong cam tng dién tir xay ra |Ba diéu k1¢n tren sé dan dén @
khi mot trong ba théng so sau thay [thay doi

doi: Vay khi tir thong giri qua

@ B thay dbi dién tich mach ’thay doi thi
trong mach xuat hién hién

, 9 twong cam wng dién tur (sirc
@ Vi tri twong doi cua mat phang | dién dong cam rng hoic
vong day va B thayd(n (goc « ) dong dléncéigrmlu’ng)

m

@ Dién tich S ctia vong day thay doi
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Stc dién dong cam ung nay doc 1ap véi cach thire ma tir thong duoc
thay doi, c6 thé do sy bién do6i ctia tir trudng |, 6 théRlo sy bién dang
hay dich chuyén ctia mach, ...0 mét khia canh ndo do6, dinh luat
Faraday, c6 thé suy ra tir nguyén Iy bao toan ning luong, dinh luat nén
duoc xem nhu 12 mot két qua thuc nghiém doc 1ap.

Thi nghiém cho thay dong dién cam ung 16n hay nho phu thudc toc do

thay doi cua tir thong: 4D
dt
Dong dién cam (g sinh ra dé chong lai sy thay d6i cia tir thong nén:
do
€. =—
dt

Dau trir chi rang chiéu cua stc dién dong cam tGng, con goi stc dién
dong ddi, 1a 1am sao cho mach c6 thé chong lai (c6 hiéu nhu luc quéan
tinh trong co hoc) nguy@n nhan phat sinh ra stc dién dong ay, thé theo
dinh luat Lenz.
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6.1.2. Dinh luit Lenz

Dong dién cam ung phai c6 chiéu sao cho tir trudng do nd sinh ra co
tdc dung chong lai nguyén nhan da sinh ra no.

6.2. HIEN TUQNG TU CAM

Khi dong dién thay ddi (vi du dong dién bién thién) =B do chinh
dong dién d6 sinh ra thay doi => tir théng giri qua dién tich mach (cua
chinh dong dién d6) thay doi => hién tuong ty cam g dién tir =>
hién tugng tu cam

do do_ dl
SC N - :8tc
dt dl dt
Véi: L = d;I)Im . hé sb tw cam (Henry)
di
Eie = -L—
dt
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.=l |
| tang —> B ting—> D tang | giam—> B giam — @ _ giam

- .= - 1.= 1l

—> — — —

B Sinh ra dé chong lai sy ting ciia B B Sinh ra dé chong lai sy giam B

ongThanCong.com https://fb.com/tailieudientucntt
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Hé s0 tir cAm ciia ong diy thang rat dai
Q Tir trwedong trong ong day: B =p,nl (4B.20)
Q T thong giri qua dng day (co N vong day): ®_=NBS

L (n—ﬁj
—) m — Ho , - (
4 Ta co: L:dq)m
di
N2
> LZHO—S (68)
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6.3. HIEN TUQONG HO CAM

O 6.3.1. Hién twong: hién twong cwong do dong dié€n
trong mgt mach bi bién doi lam xuat hién dong dién
cam wng trong mach Kia goi la hién twong ho cam, dong
dién nay dwoc goi 14 dong dién ho cam.

d 6.3.2. Sitc dién dong hd cam — Hé s6 hd cam

dd
o= g
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= @ ., = M,l;: tir thong do dong dién I, sinh ra va giri
qua dién tich cia mat (C,).

= @ ,, = M, l,: tir thong do dong dién |, sinh ra va gii
qgua dién tich cia mat (C,).

= My, = M,;, = M (Henry = H): hé s6 hd cam ciia hai
mach (C,) va (C,).

3 Sirc dién dong hé cam trong (C,):

do ., dI
Shep = —
~ dt dt
 Strc dién dong ho cam trong (C,):
dd,,, dI

Ci ngThanCong.com s://fb.com/tailieudientucntt
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Tai thoi diém t:
RN

(ﬁ; é):a =ot+o
» Tur thong giri qua khung day:
D = Nfﬁ.déz NBScos(wt + )

S
> @_ thay doi theo t, trong khung xuat hién strc dién dong

cam ung 1
g, =—— = NSwBsin(wt + ¢)
dt
j> Dong dién cam wng dwoc tao ra trong khung
| dlf:‘,\/ 1;,» ﬂ’lﬂr_@ dién xoav chiéu chu ky T =2n/®

ongThanCong.c
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6.4.2. Dong Foucault

Khi dat mét khoi vat dan trong tir trweomg bién thién
thi xuat hién dong dién cam @ng khép kin goi l1a dong
dién Foucault. Dong dién Foucault co vai tro quan trong
trong ky thuat.

1. Tac hai:

L6i siat trong may bién thé,
dong co dién ..., chiu tdc dung
ciia tir trwong bién do6i, dong
Foucault xuat hién. Niing lwong
cia dong Foucault mat dudi
dang nhiét nang lam giam hiéu
suat ciia may.
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Lo nau chiy kim loai *
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6.4.3. Lwc ham tir va cac ung dung

» Kbhi thanh kim loai chuyén dong voi van toc V vudng goc veéi
tir treong déu B thi trong thanh xuat hi¢n mét sirc dién dong cim
ung g ti I€ v6i van toc v. Néu hal dau thanh dwge noi véi mot day
dan thi c6 dong dién cam wng di qua thanh va day dan. Cwong do
cam wng nay ciing ti 1€ voi v. Goi R la dién tré toan mach, ta co:

" R R

» Thanh kim loai sé chiu tdc dung béi mét tir nguoe chiéu
chuyén dong ciia thanh va d¢ 16n cung ti 18 véi v:
vBZL?

R
< Luec c6 tinh chat nay tac dung nhw luc cin ciia moi truong va
chuyén dong ciia thanh kim loai trong tir trwong nhw chuyén
dong caa trong moi truedng nhét.

CuuDuongThanCong.com
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| Tau @¢m tir Maglev véi vin tbc t0i da 500km/h

BB W S aws i i
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6.4.4. Hiéu tmge da

- Hiéu wng da la hién

tweng mit d§ dong — | ——<] — | ——<]
dién xoay chiéu khac t t

nhau doc Atheo ban 2\ ~ e

kinh caa day: cwe dai & 1 B ®

¢ mat ngoai va cuc 19 45; 14

titu & truc cia day. © B ©

Hién twong nay cang &/ 4 &/

rd khi dwong kinh day

V’él tan _sé dc‘)Ang diél} /R/ /—R/
I6m. Khi tan so cao thi

dong dién chi chay
trén mot lép rat méng
¢ mat ngoai day
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6.4.5. May do dién tir

May dwgce cau tao nhuw hinh vé, gom 2 cuén day vudng goc
nhau, cudn 2 1a cudn phat, khi gip vat dan dwoi dat, tir thong
qua no bién thién, tao nén dong hd cam qua cudn 1, xuat hién
dong dién hé cam & cudn 1, bao cho biét co vat dan dudi dat

CuuDuongThanCong.com https://fb.com/tailieudientucntt
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6.5. NANG LUONG TU TRUONG

R" _/ i
8 OKO
11| —— 0 > O

Hinh 6.12.a Hinh 6.12.b Hinh 6.12.c
DONG MACH (hinh 6.12b) NGAT MACH (hinh 6.12c¢)

-~ Vv

" | tang tir O dén tri on dinh va | pong dién chinh giam dét ngét tir
cuc dai 1. I vé 0. Do d6 trong mach xuat

, N hién dong dién tu cam cung chiéu
* Trong mach xuat hi¢n dong | véi dong dién chinh d6, lam cho
dién ty cam i, ngwge chiéu voi | dong dién toan phan trong mach
dong dién chinh io. Ion len va giam cham lai.

Dong dién toan phan: i =iy— i, <iJ INICA L e
nay lon hon nang luwgng do nguon

Chi c6 mét phan dién ning bién thanh

dién sinh I'ad

nhiét nang
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Khi déng mach, m§t phan dién ning do ngudn dién

sinh ra dwoc tiém tang dwéi dang ning lwong ciia cudn
day, dé khi ngat mach phan nang lwong nay téa ra
duwoi dang nhiet nang trong mach.

Xét qua trinh dong dién sinh ra trong mach:

Pinh luiat Ohm: e+¢e,. =Rl
Caia e : di
Stre dién dong tw cam: ¢, =-L pn

. di

e=RI+L—

) dt

eidt = Ri“dt + Lidi
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eidt =(Ridt)+(Lidi |
o S

Dién ning do N:iing lwong tiém tang

nguon dién sinh ra duwoi dang nang
lwgng tur trueong

Pién ning bién
thanh nhi€t nang

|
Nang luwong tir treong  W_ = L_[ Idi = % L1
0
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Nang lwong cua mot tu troome-vat ky

> Mat do ning luwgng tir truong ciia ong day:

Wm

° NI
voi L= NTS (6.8) va B=p, V3 (4B.20)
2 2 2
=£L|2=EMON—S|2:>Wm ZEHON_ZVZWm:EB_
2 2% ¢ St 2°°¢ 2 1,

> Ning lwong ciia mot tir truong bat ki

W, = [ dw,, = [ w,dv= Z—ito [ BZdv
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% Chon chiéu cua vong mang

cung chiéu dong dién |
Ta c6 phwong trinh: o7 m | -
e=RI+ Lﬂ
o Hinh 9.13
== RiI+L——-¢=0
dt

% Poi chiéu dong dién:
| =—I,

: di, .

— —Rll—LE—e:O Hinh 9.14
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Két luin
Trong moét vong mang cO cudén cam L, ta

c6 thé 4p dung dinh luit Kirchhoff bang
cach gan dau (+) truwee Ldi/dt khi
chiéu vOng mang clung chiéu dong dién;
dau (-) trwée Ldi/dt khi chiéu vong mang
nguwoc chieu dong dién.
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R EEEEEE—————
Mach RLC noi tiép

Cho doan mach nhw hinh vé, tu dién C dwoc tfch dién dwoi
hiéu dién thé U,z =V, - V5.

Khi déng khoa K, tu phong dién fm\
trong mach gay ra dong dién i. Nang
lwgng dién trwong trong tu sé mz"lt ——
dan dudéi dang nhiét ning cia R, gQi -TA
la trang thai chuyeén tiép.

Chon t = 0 ldc khdéa K doéng,
chiéu dong dién nhw hinh vé, g 1
dién tich ciia tu C tai thoi diém t.

Hinh 9.15

Trong khoang thoi gian dt, mét dién tich dg = -idt roi ban A
cua tu.
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HEESESESE———————————————,
> Ap dung dinh luit Kirchhoff:

Ri+L%+(VB—VA)=O

Ma q
VA _VB — UAB :6
> Ri+L2_Y_9
dt C
d’qg _dg q . dg
> L—+R—+—==0( |=——
dt’ dt C ( dt

% Nghiém ciia phwong trinh (*) cho ta biét sw tién
trién cua trang thai chuyén tiep.

» Phwong trinh dac trung cua phwong trinh (*):

Lr2+Rr+%:O (**)
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a) Trang thai phi tuan hoan:
Néu R? _% >0 thi (**) c6 hai nghiém r,, < 0.

Nghiém caa (*): (= Ae™ + A"

Vay:
q—0
t > +00 == <|:

i = -dg/dt — 0

Trang thai
phi tuan hoan

O t

Ta goi diy 13 trang thdi phi tuin hoan
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b) Trang thai gia tuan hoan:

R2 _ ﬂ < 0 : Phwong trinh (**) c6 2 nghiém phirc lién hi€p

C
: R
rl’ZZOLiJ(D (a:—z<0j
» Nghiém cua phwong trinh (*) la:

q _ Ale(ocﬂco)t i Aze(a—jco)t
> qla mot dai lwong vat 1y, phai dién ta biang so thuec !
Vay A, va A, phai la nhirng so phirc lién hop A va A*

er + Rr +% =0 —— q — Ae(OH_jCO)t + A*e(a_j@)t
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> Khai trién phwong trinh trén va dung cong thirc Euler :

e’ =cosO+jsin® i -
Trang thai
> Dat: Q2 — 4(8.2 + b2) gia tuan hoan
b /\_;c—
tgh=—~ °
d t
» Ta dwge phwong trinh:
g = Qe* cos(wt + ¢)

O Nhin xét: i dao dong véi tan s6 gé¢c » nhwng bién dd
giam dan va triét tiéu theo thoi gian, theo dang ham so mii.

e <

Ta goi day la trang thai gia tuan hoar
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c) Trang thai téi han:

— % =0 thi (**) ¢6 nghiém kép thuwe:

> Néu R?

» Nghiém cua (*) la:

G

(A

o =

Bt)e*

2L

Trang thai t¢i han

o t

Trang thai téi han la trang thai trung gian giira
phi tuan hoan va gia tuan hoan, trong dé i giam
nhanh hon trang thai phi tuan hoan.
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Nhén 2 vé phwong trinh (*) cho dq = - idt ta dwoc:
Ridt+ L L jdt+ 999 _
, odt C
Lay tich phén hal vé tir t; dén t,:

Rlzdt+j L|d|+j - qdq =0

C—)

Nang lwong tich trir Nang lwong tiéu hao

trong cudn cam L va trong dién tro R dwdi
trong tu dién C dang nhiét nang
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Y nghia vt ly

Trong thoi gian t, dén t,, nang lwgong tich trir
trong tu di€én va cudn cim bi tiéu hao dwéi dang
nhi€t nang trong dién tro.
= O trang thai phi tuan hoan va téi han thi niing
lrong caa tu dién va cudén cam giam cung luc.
= O trang théi gia tuan hodn: tu va cudn cam trao
déi ning lwong qua lai ciia ching. Giong nhw trong
mach dao dong LC, khi nang lwong tir cwc dai thi
ning lwong dién biang khdng va ngwoc lai, ning
lwgng nay sé mat dan dwéi dang nhiét niing ciia dién
tré cia day va cudén cam

ongThanCong.com
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