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Szabadenergia

Rendszer + termosztat= zart

innen mivel itt dV =0
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ds. — dUs

dT =0,

S(U,V,N) — F(T,V)=U—TS

dU = TdS — pdV
dF = SdT — pdV

dS;+dS: >0

dU, +dUs =0

as=Y Pay
T T

>0— dUs — TdSs <0
dF =dU — TdS — SdT <0
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Vakancia

akanciakoncentracié
|
G(T,p)=U—-TS+pV

n vakancia N atom

AU = eyn
AV = vyn
Entrépia
; N !
Sconﬁg:kB|n( N+n ) :kB|nu
n N!n!

Stirling-formula
Innl =~ ninn

Igy )
geonfig _ kg [(N 4+ n)In(N+n) — NInN — ninn]

Innen
AG =¢en+ pvon— kg T [(N+ n)In(N+n) — NInN — nlinn]

Groma Istvan, ELTE Anyagfizika, Kristalyhibak 4/23



Vakancia

dNG

0
on

eo +pvo — kg T[In(N+n)—Inn] =0

n __€otPvo
—e ksT
N+ n
N >>n
€gt+pvg

n= Ne kT

Arrhenius plot (natrium)
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Plasztikus deform

Elastic Strain Recovery

Idedlis nyirds
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Plasztikus deformacio

Kis deformac

igy

Innen

Kisérlet
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Polényi, Orovan, Taylor (1934)
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Burgers vector
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Burgers vector

Vito Volterra (1905)
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Diszlokacio

Ay elesiiszis nem egyszerre megy vighe
Ex esak akkor lehetséges, ha a kristaly
tartalmaz egyméretii racshibakat,
diszlokiciokat.

Py @i g g

o

=
Csliszds: atomok szdma megmarad
Maszds: atomok szdma nem marad meg, magas hémérséklet kell
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Cella szerkezet PSB szerkezet

diszlokacié siiriiség p = 1014 m—2
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Diszlokacio

Liselakeli voog,

Diszlokacidk térelmélete
Ojuj = By = B + B

Diszlokacié siiriiség tensor

ajj = e kB = —ewdiB 4=V xpP=-Vxp°

bj = / ajidA;
A
e}
bj = —/Ae,'k/afrkﬁsz; = —%,Bij-ds; = —%duj.
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Diszlokacio

ajj = /,'bj(s(g) (6‘ = 1026(6))

BE(F) = nibid (<)

Szorozzuk meg a rugalmas allanddval és vegyiik a div-jét

%Cﬁk/% = (%Cgk/ﬁf, =f; (div 6% = div €BP = f)
Csavardiszlokacié elmozdulastere
_ b
us = ¢

Egyenes diszlokdcié fesziiltségtere o o< b/r

b y(3x% +y?)

o= 2(1 —v) (x2 + y?)?
S pb  y(x* —y?)
27(1 ) (2 + Y27

b x(x2 — y?
o = Iz 2 =y7)

27(1 — v) (x2 + y2)2
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Diszlokacié energidja

Fcc b= 1(1,1,0)

o= |
Il

Bec 1(1,1,1)
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Diszlokdciok kolcsonhatasa

Legyen

Ekkor

Mivel
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1
E = E/O’,‘ja,'uj'dv

__ _ext disl
oij = 0y + o

up = u’_ext + u’dlsl
E — l O'-e-XtB‘LI-eXt + o_gxta.uglisl + o_qisla,ugxt + 0-41'5/8.”?”5/ dv
- 2 y (] y Lhe] uy = u (]
gjj = C,-jk,a,-uj

E = Eext + Egisi + /G?taiufiSIdV
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Diszlokdciok kolcsonhatasa

Eint = / oFtojuf dv
Parcialis integréldssal

lnt—/a( ext dlsl)dv /(8 ext d:sIdV

Mivel

Ene = [ oi(ogufav = [ (o5 )dn
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Diszlokdciok kolcsonhatasa

u-nak b ugrdsa van a vagasi fellileten!

ext
Eint = bjﬂaﬁ dn,-

Ha a vonal megmozdul az vonal 3ltal hizott Svre

AEine = bj 7{ of“(Ar x dl);
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Diszlokdciok kolcsonhatasa

AEi = f (dl x (65b)); A r
v

Peack Koehler er6

£=(6°b) x |
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Diszlokdciok kolcsonhatasa

sak a cslszdsikra esd vetiilet szamit

b
tide = [(6h) x ﬂi =ns'b=7b ahol n= = x

o |lo

1

Eldiszlokaciok
I x(x? — d?)

f=bib
Y2or(1 —v) (x2 + d?)2

+
repu‘isive

Force betwaen edge dislocations ,

R e

Possible equilibrium configurations
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Diszlokaciok sokszorozéddsa

Folyéshatar (Taylor relacid)

TF = apby/p
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Kivalasos keményedés

=E/R

Kritikus fesziiltség

Te =X —
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Parcialis diszlokacio

Shockley partial dislocations in fee crystals
- 12 slip systems in fee: for any of the 4 {111} slip
(111) lane planes there are 3 <110> directions

3 dissociation reactions

be written for each plane:

srm

umen ol
Foo

SKeRenERas - N
e
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Szemcsehatar

o

Kisszogli szemcsehatar

o Lattice A o Lattice A o 81730, 540¢
* Lattice 8 o Lattce 8 . 5
© CSLof Aand8 © CsLof Aand8

Koincidencia racs (Xn)
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