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LI Polarizarea electrica
Structura disciplinei

Capitolul | Confinutul

| Proprietati generale ale cristalelor

1 | Corpuricristaline
St ale corpurilor

Retele cristaline

Defecte ale retelelor cristaline

2 | Electroniin cristale
Modele (clasic si cuantice) ale electronului.
Benzi de energie asociate corpurilor cristaline.
Clasificarea materialelor in conductori, semiconductori si izolatori.
Il Conductia electrica
3 | Conductiaelectricaa metalelor.

‘Conductiametalelor la temperaturi uzuale
Supraconductibiiatea electrica.

-

Conductia electricaa semiconductorilor
Mecanisme de conductie.
Expresille conductivitatlor intrinseci si extrinseci

Conductiaelectricaa izolatorilor solizi
C

C a i

Il Proprietati dielectrice

6 [ Polarizareaelectrica
Tipuri de polarizare
Polarizarea in campuri armonice. Pierderi in dielectrici

IV Proprietati magnetice

7 [ T demagnetiom
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6. Polarizarea electrica

6.1 Notiuni generale
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" Posriare i

6.1 Notiuni generale

Polarizatie: P = lim % P =¢,yE=¢,(¢,-1E

AV—0 \4

E.=E+ lP - intensitatea campului electric local (interior)
<o
P A} . -
a=—, « [Fm? -polarizabilitate
Eo

Tipuri de polarizare:

[ ] polarizare de deformare
electronica
ionica
[ ] polarizare de orientare
[} polarizare de neomogenitate (interfaciala)
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6.2 Tipuri de polarizare
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= B Polarizarea electrica
6.2 Tipuri de polarizare

Polarizarea de deformare electronica

E; 0 o. P. = Nepe = NeacEg

Ef 0
f>fio.=10%-10"Hz= P, =0
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p- = a.Eo Qe = 47750R3

L} _ Polarizarea electrica
6.2 Tipuri de polarizare

Polarizarea de deformare ionica

R ey 2

pi=a;Ey ;= S'NEU(LS

E,
P, — N;p; — N, Eq
Eo#0
Epi > Epe
13 14
& f>f,, =107 -10"Hz= P =0
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6.2 Tipuri de polarizare

Polarizarea de orientare (relaxare)

const
Po =By g — ——
L] - !

Syo > €

f>f,, ~10°=10°Hz= P, =0
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Polarizarea electrica

6.2 Tipuri de polarizare

Polarizarea de neomogenitate (interfaciala)

P,=P—-Py
v
2 =5
g2 a1
=2 75 2
o1 = a2

f>f,, ~10°Hz=P, =0
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6. Polarizarea electrica

Polarizarea electrica

6.3 Permitivitatea dielectricilor in campuri
armonice
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Polarizarea electrica

6.3 Permitivitatea dielectricilor in campuri
armonice

E(t) — Esinwt &

Polarizatie electronica

Polarizatis ionica.

Polarizatie ds orientare

neomsogenitate

frecvente frovente
industriale

fecvente  fiecvente
de infrarogu  optice
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Polarizarea electrica

6.3 Permitivitatea dielectricilor in campuri

armonice
E(l‘) — E sin wt Partea reala a permitivitatii ';(; =
Pl R oo @

et )
& -
Polarizare de Polarizare @

ionica
. . L Polarizare
Ly Lo, Bosi D fraen
permitivitati

\_,(HTM
Conductie DC

& =6 e | \\\/I Iv’ [\kﬁk‘{kl s 3

10° 100 0 10¢ 107 10 p0't 10
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6. Polarizarea electrica

Polarizarea electrica

6.4 Pierderi dielectrice
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Polarizarea electrica

6.4 Pierderi dielectrice

m  Pierderi prin histerezis dielectric (P,) — numai in c.a.
(prin polarizare electrica)

m  Pierderi prin conductie electrica (P,) — atat in c.c cat siin c.a
(prin efect Joule)
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L} _ Polarizarea electrica
6.4 Pierderi dielectrice

Pierderi prin histerezis dielectric
E(t) = B, sinwt

L ) .
‘13" L E D(t) = D,,sin(wt — dy,)
. , »
k D0 Dy
e /}
WA VA
o 6 i L4 ]
(4
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L} _ Polarizarea electrica
6.4 Pierderi dielectrice

Pierderi prin histerezis dielectric

En
E(t) = By, sinwt L= —==£
V2
. . . D, oy Dy PN
D(t) = Dy, sin(wt — 6,) D = ‘v—/:_;expkfjm,) = ‘/é cos 0y, — Jsinoy)

D Dy o C ; M
£= f — ——(cosdy — jsindy) — e (cosdy — jsingy,) — & — j&
L m

& = gl =2, 0080,
& = gl = zpsindy,
duw, dD
H=dve _pdl_ gy
pi(t) dt dt v

S, — EJy — E(jwD)" — E(jwez E)* — E*(—j)w(&’ +je") — we"E? — jwe' E?

=ptio i =~
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6.4 Pierderi dielectrice

Pierderi prin conductie electrica
EfectJoule: p=EJ S, =EJ' =cE*=p.
p. = oE?
Pierderi totale
po=ph+pe = we" B + 0E? = (we + o) 2

= (e g O+ 0) E® = we'(lg o + U,)Ef‘} pr = we'E%tg §
we -

R o
tgo. = —
we

qr — _WEIEQ
5= Pt

tgd = tgdy + = tg dp + tgo.

tg
) ||
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6.4 Pierderi dielectrice

Condensatorul real (cu pierderi)
. S
Q=¢qV =-—we'E*Sg= —u.vs’:[»":'\L .
7 ===

! s
— 2 U? o g
QO=—= —CU? :
! Xe 7—1(, J
¢ e

s p— s

P=pV =weESgtgd = we'=U%tgs
g

P =wCU*tg§ s
P N ¢
W?:@ tgd =1/(tgp) p2 7
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