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MONUTEXHNYECKNY What is a defect in a solid?

Solids consist of crystal. Crystals are described

by scientists using an idealized model, but such
crystals are not found in nature. The deviation of
the crystal structure from the periodic crystal
structure 1s defects. Crystals described by scientists
using an idealized model, but such crystals are not
found 1n nature.
The real crystal are not perfect. A real crystal
always has a large number of imperfections in the
lattice. One can reduce crystal defect considerably,
but can never eliminate them entirely.

Model of perfect crystal
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point defects

Defects are divided into four classes,
if we consider the geometric of
defects

Line defects

Surface defects

Defects occur in a solid at any
temperature. The number of defects

Volume defects

increases with increasing
temperature and under the influence
of 1onizing radiation and
mechanical treatment
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To point defects include vacancies, atoms between the nodes of the crystal
lattice, impurities.
Vacancy — An atom missing from regular lattice position. Vacancies are

present invariably in all materials.
An impurity 1is a foreign atom that does not form a chemical compound in the

crystal lattice
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Point defect-vacancy Point defect-impurity
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When the temperature is sufficiently high, as the atoms vibrate around
their regular positions, some acquire enough energy to leave the site
completely. When the regular atom leaves, a vacancy is created.

A pair of one cation and one anion can be missed from an ionic crystal.
Such a pair of vacant ion sites 1s called Schotky defect.

In crystals, an ion displaced from a regular site to an interstitial site is
called Frenkel deffect. @ o
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Frenkel defect: anion Schottky defect: anion
vacancy-interstitial cation pair -cation vacancy pair
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The number of vacancies (defect of Shotky) is given by formula:

E
n=Nexp ———
k,*T

 N-number of atom;
* n- number of vacancies;

» k- constant of Boltzman, 1,38*10%J /K;
» T- temperature of solid;

E - energy of formation defect of Shotky;
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The number of defect of pair Frenkel 1s given by formula:

. E
n=(N'N)"?exp| ——2
2k, *T

N-number of atom;

N - number of interstitial by can take up free atom;
* n- number of defects pair of Frenkel;

k- constant of Boltzman, 1,38*10%° J /K;
T- temperature of solid;

E - energy of formation pair of Frenkel.
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« The experimental data do not show that the observed values of the
yield strength are much smaller than the theoretical values. To
explain this effect, a new two defect-dislocation.

The two types of dislocations are:
» Edge dislocation
« Screw dislocation

« The experimental data do not show that the observed values of the
yield strength are much smaller than the theoretical values. To
explain this effect, a new type of defect- dislocation.
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Pucynok 4 — ®a3oBble NEPEXO/Ibl B CUCTEME [TUPKOHUN-BOJIOPO/] C HUKEJICBBIM MOKPHITHEM
B MIPOILIECCE HACKIIEHUS BOIOpoioM nipu Temneparype 550 °C

= [X MexayHapoaHasi HaydHO-TIpaKTHUYeCcKast KOH(EepEHITUS
— «DU3NKO-TeXHUYECKUE TPOOIEMBI B HAYKE,
‘ IPOMBIIIIIEHHOCTH U MEJTULIMHEY
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Pucynok 5 — Crekrp TepMOCTUMYIUPOBAHHOMN J€COPOLIMHU BOAOPOA U3
o0pa3ia HMPKOHMUEBOTO CIUIaBa MOCIE TUAPUPOBAHUS B Fa30BOM aTMocdepe

[X MexayHapoaHasi Hay4YHO-IIpaKTUYeCKast KOH(epeHIus
«DU3NKO-TeXHUYECKUE TPOOIEMBI B HAYKE,
IIPOMBIIIUIEHHOCTH U MEJIULIUHE)
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HccneqoBaHo B3auMMOACHCTBHE BOJOpOAa C ILUPKOHHUEBBIM cIiutlaBoM Zrl%Nb c
HAHECEHHBIM CJI0OEM HMKEIIS MPH razodaszHoM IuaprupoBaHuM npu temneparypax 350, 450 u
550 °C. bbutn caenansbl CIEAYIONINE BHIBOIBI:

*  CKOpOCTh MOITIONICHUS BOAOPOIa IUPKOHUEBBIM ciuiaBoM D110 yBennunBaercs B 16,8
pasa Ipu MOBBIIICHUU TEMIIEPATYPHI;

* IIpu temneparype 350 °C ruapupoBaHU€ MPUBOJIUT TOJBKO K (Pa30BOMY NEpexoay o-
UPKOHUS K O-THIAPUIY LIUPKOHUIO, Torna kak mpu 450 u 550 °C npoliiecc mpoTeKaeT ¢
00pa30BaHUEM METACTAOMIIBHOM TeTparoHaabHOU (a3l TUAPUAA TUPKOHHUS;

 IIpu Temmneparype 522-540 °C HaOmrogaercss OpoIecC AUCCOLUMAIUM THIAPUIOB B
IUPKOHKUEBOM ciuiaBe D110;

 Ilpu panpHEHIIEM TMOBBIMICHUH TEeMIEpPaTypbl MPOUCXOAUT yBelUueHUe [-¢assbl
UPKOHUS U3-3a MEPEXOAHOM (ha3bl o0 — 3 IUPKOHUSI.
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