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To Deteruine tie Energy of Formation of Vacancies in Silver
by
0, M. Oycharenko
The method of hardenl.ng‘qucnching) vacancies and mecasuring the increment in
electro=resistivity is beiiug widely used for studying the slementary act of lelf-@it.
fusion in metals:goldﬁl-ﬂ. plutimm\:].. I’ 5]. alumin.m[G-S], copper[é].ln this exper=
iment an effort was made to obtain data on the onergy of formation and cnergy of acti-
vation in dislocation of vacancies (Q and Q) in silver,
Zamples for the investigations, were prepared from silver wire (99.99%) with a
diareter of 0,05 mm and 1C0 mm in length. flelative values of residuali resistivity
\ %%':—x' » where Rh.2°K - resistivity at a temperature of iiquil helim, and Rypop = re—=
slstivity at room temperature) before the quenching was 1,3-1073, An ordinary method
was used for quenchinge [1]
The first experiments on quenching silver in open air shosed that an inercase
in elactro~resistivity originates not only a3 result of fixing the vacancies during
the quenching but rather as result of G2taining (deleying) the atoms by oxygen, which
dissolves in silver when it is heated to high temperatures, Experiments vere made on
the quenching of silver in open air and in helium with varuows oxygen admixture cone

centrations,

table
Gee ottachment,poge 1

| . AR
In the table arv given values Ryo% (where AR - increase in resistivity due to

quenching), which corresponds to a temperature of 1000°K in media with verious oxygen
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contents, It is evident, that‘ with a reduction in thc amount of the hthr'i;;).‘ drops
sharply.

The increase in resistivity at smll content of admixture is proportional to
its concentration (C)e The concentration in turn, as is evidont[lﬂ is proboruom).
to the square root of pressure (p). In this way the increase im resiitivity chould also

be proportional tc the root of ps

= ~v,

It is e¢vident from the table that R20°c asereases, like 4p at all pressure vilues

with exception of fhe lost one ( p = G,08 rm), This offers tac possibility of making
conclusions, that during the quenchin; of silver in air the increase in elec'rical
resistivity is basically cdue to the fixation of the oxygen dissolved in silver, Fram the
dependence of %;-c. upon the quer.ching temperéture vhich originated during heaun*n
open air, was designated the energy of oxygen dillution in silver, It constitutes a
value of 12000 cal/mol,

The increase in resistivity after the quenching of silver, when hcated in pure
helium (oxygen content £ 0,01%) is due basically to thc deteution of vacancivse The
enercy of formation is determined for this case and it smounts to 24000 cal/mol,

This vzlue 19 in perfect ccnforidty with the velues,obtzirned fron measuring the ine
crease in thermo=-FMF in a pair of quenched-cnnealed retal duriug the heating of sile
ver in the open air (23200 cal/mol [10] )e Such a concurrence cen be exylained, ep;«ai‘enth
by the fuct that the influence of oxygen on thermo EF is not denoted, since it is
ressent in anncaled and quenched netals,

The eiergy of activaticn of the displacement of vacancies can be detemined
fron kinetic ourves of snneeling, So far it was impossible to obtain such curves,becaus
ev«:"n {n pure helium (oxysen content 4 0,01X) thc oxygen during long lesting anmcaling
we) still capeble of exerting a centain effect on the megnitude of electricel iresis.

tl‘! ty.
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Experiments ‘o quench silver in pure Aron are continuing,
The author uses this ocassion to express thanks to Academiocian of
Academy of Sciences UKr-SSR B, G, Lazarev, for the discussion,
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