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137-58-6-13095
‘Diffusion and Interatomic {cont.}

varies with the composition and proportionally to the number of bond-form-
ing clectrons {per atomi. The value of E is correlated with the behavior of
the X-ray K-absorption spectra of Co and Cr in alloys. The K-side of Co
moves toward greater energy with an increase in Cr content. This corre-
sponds to an increase in interatomic cohesion energy. E of Co in these al-
loys increases simultaneously. During the melting of metals with incomplete
d-shells, filling of d-vacancies of the corresponding atoms of the alloy com-
ponents takes place, and this results in a short-wave displacement of K-
sides of both components. The problem of the determination of the state ol
atoms in alloys of Fe-Cr, Co-Cr, and Fe-Ni groups on the basis of the mag-
netically unordered scattering of neutrens by a ferromagnetic alloy 1s 1nves-
tigated in detail. These data permit the determination of the magnetic atomic
moments for various components of an alloy and indicate a filling of d-vac-
ant states of ecither kind of atoms during an increase of Cr concentration in
Fe-Cr and Co-Cr alloys. Given corresponding assumptions, the two methods
produce concurrent results.

1. Metals--Diffusion 2. Metals-~Adhesion 3. Metale--Structural analyls'iDs'
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Transiation from: Referat.ivnyy zhurnal, Metallurgiya, 1958, Nr 7, p239(USSR)

AUTHORS: \Qg.bchtxari 1, Yg, Shalayev, A. M.
TITLE:

PERIOI)ICAL: Sb. nauchn, rabot In-ta metallofiz. AN Ukr SSR, 1957, Nr 8,
pp 91-]00

ABSTRACT: The effect of Supersaturation of the lattice with Vacancies

this Purpose, the longitudinaj Magnetoresistance (in a field
~2000 oersted) wag Mmeasured for the alloys Co with 10 atom Yo
Al and Fe with 30 atom o/co Al, quenched at 1100, 1200, and
1300°¢, i, the process of annealing at different temperatures.
The slope of the primary Sections of curves of the relationship
of A R/R to time of annealing (R ig the resistivity) was taken
as a criterion of the speed of the reaction. For the rate of
Card 1/3 decomposition v of the solid solutjon in the inijtia] stage the
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‘Influence of Defects of Crystalline Structure (cont. )

/
éxpression V(t) = B(Dt)3’ 2 Was adopted, where p is the coefficient of dif-
fusion and is the time. From the relationship D= €Dy, where ¢ g the
Concentration of vacancies, an is their coefficient of diffusion, the fcllow-
ing expression Was obtained for the energies of activation of the formation of

Vacancies Eo and the motion of the vacancies ES:

E:E =2/3R dlog V/d(1/T . , and
s o [ 8 ( quench)] Pannea]=const

Eg=2/3 R dlog V,/d(l/Tanneal)]

quench=const,
-For the rate of the ordering process the following relationship was adopted:

Vorgs V. exp (-a)rT, where Vo does not depend on T, From this, the follow-
ing €xpressions were deduced for Eo and Es:

Eo=R [ d(log Vord)/d“/Tquench” Tanneal= const.

EsR | d(log Vord)/d(l/Tannealn T
For the alloy Ca + 10 atom 70 Al the equations:
Card 2/3

quench=const,
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SOV/H'.’~53-7-15592
Influence of Defects of Crystalline Structure {cont. )

Ey=20.2 kcal/g-atom Tanneal™ 100°C) ang Eg - 2) kcal/g-atom(T uench-1100°);
for the alloy Fet 30 at,om?oAl, E = 14.7 kcal/g‘atom(Tannea]: 3500? and

Ej =19, kcal/g-atom(Tquench: 11000y, 714 assumption is made that ip the
alloy of Co with Al Guenching aids the Erouping of cavities jp pairs {due to the
low E in this case); it is PoOssible that a qiickening effect on the diitusicn jg
exerted by the Slresses developed in (he Process of decompositign, The con-

clusion is made that the defecis of crystaltine Siructure have a Considerable
effect on the Speed of phase transformatipne

1. Metals——Crystal structure 2, Metals-«l‘ransformatic-ns 3.
--Electron trausitione
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Translation from: Referativnyy zhurnai, Metallurgiya, 1958, Nr 8, p 197 (USSR)

AUTHORS:

TITLE:

A

PERIODICAL: Sb. nauchn. rabot In-ta metallofiz. AN UkrSSR, 1957, Nr 8,

ABSTRACT:

Card 1/2

SOV/137-58-8-17587

Gertsriken, 5.D., Dekhtyar, I.Ya., Kumok, L.M.,
Madatova, E.G, —m™m————ro

Determination of the Diffusion Parameters in a Mixture of Two
Phases (Opredeleniye parametrov diffuzii v smesi dvukh faz)

pp 105-108

The relationship between the effective coefficients of dif-
fusion in an alloy D ¢ and the coefficients in each separate
phase D, and Dl3 1s examined, also the relationship between
the analogous effective energies of the activation of diffusion
Eef. E5 . and . The calculation is conducted on the basis
of a method in which the utilization of radioactive 1sotopes
affords a determination of D from the diffusion currents. ‘35 a
result the following formulae are obtained: D { = Df‘u ‘C) and
Eo= o Egtc Eﬁ , where ¢ and ¢y are the concentrations
of the phases in the alloy. The formulae obtained are verified
on the example of known data on self-diffusion of Zn{RZhKhim,
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SOV/137-58-8-17587
Determination of the Diffusion Parameters in a Mixture of Two Phases
Nr 1, abstract 188) parallel and perpendicularly to the ¢ axis by the apphi-
cation to the case of diffusion in polycrystalline Zn, n which the presence

of fine crystals of the different phases phase T oand ocase Mas assumed.

A good concurrence with experimental data 1s oL T
1.D.

1. Alloys.~ Diffusion 2. Alloys---Fhase studars
3. Vathematics
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AUTHOR 1
TITLEs -

PERIODICAL:

ABSTRACT:

Card 1/2

) .

DEKHTYAR,I.Ya. 53-2-3/9
—jefects In The Crystal Structure and Some Properii-s of

Metals and Alloys. (Defckty kristallicheskogo stroyeniy - neko-
toryye svoystva metalilov 1 splavov, Russian)

Uspekhi Piz. Nauk, 1957, Vol 62, Nr 2, pp 99 - 128 (U.5.3.R.)

The investigation of a number of properties of metals and alloys
showed that one and the same defects of the atomic type exercise
influence on such processes as diffusion, electric conductivity,
plastic deformation, etc. Defects of the atomic type are local
displacements of atoms in the lattice etc., which occur mainly

on the occasion of the crystallization of liguid metals, cold- and
warm treatment, or by the action of high-energy corpuscular radi-
ation.

Uaterial was collected from 78 publications and the following

chapters deal with defects in crystal structure:

13 Types of atomic deviations andtheir properties.

2) Methods for the determination of the density of defects in
crystal structure.

3) The influence exercised by defects in crystal gstructure on
the elpatric resistance of metals and alloys, in which con-
nection.the following subdivision is made:
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53. 2=3/9
Defects in the Crystal Siructure and Some Prcperties of
Metale and Alloys.

a) Influence exercised by thermal treatment (Ca, brass,
aluminum, bronze, Cu Au).
b) Influence exerciaéd by defects caused by deformation
(brass, Al, Cu, 4u, Fe, and 15 different &lloys).
¢) Fart played by defects in crystal structure in con-
nection with the aging of netals.

4) Defects in crystal structure and the diffusion in metals
and alloys with the following subdivisions:
a) mechanism of diffusion and Kirkendal effect
b) influence exercised by the shifting of the crystal
lattice upon the diffusion process

L550CIATION: Not given

PRESENTED BY:

SUBMITTED:

AVAILABLE: Library of Congress
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30V/137-59-4-8372
Translation from: Referativnyy zhurnal, Metallurgiya, 1959, Nr 4, p 148 (USSR)

AUTHORS Gertsriken, S.D., D«akhtgagg gzgé,m&;mok, L.M., Madatova, E.G.
v %
TITLE:; Investigation Into Cobaltj\)ifmsi_qt_; in Multi-Component Alloys of the

Ferrite and Ferrite-Austenite Type ,'
PERIODICAL: V 8b.: Metallurgiya 1 metallovsdeniye, Moscow, AS USSR, 1958, pp 253-258

ABSTRACT The authors investigated diffusion of 0060 in alloys containing in %3

: cr 15-18, Ni 17-18, Mo 0-2, Al 5.8, Fe 54-61, Nb 0-1, Zr 0-1, B 0-2.
Alloys with a two-phase structure of the ferrite austenite type, were
annealed at 900 - 1,200°C; single-phase ferrite type alloys were annealed
within the 800 - 1,000°C temperature range with intervals of 50°. Diffusion
coefficient D was determined by the absorption method, From 18D - /T
graphs; described by 2 straight line, values of the activation energy E and
of the pre-exponential multipliexr DQ were calculated for all the alloys.
The authors analyzed the relation between the effective diffusion co-
efticient D, in the alloy and diffusion coefficients D and D of each
individuel pﬁwe ; they also investigated the prelation of the effective

Card 1/2 energy of diffusion activatlion Eﬂf and the energies of diffusion activation
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' S0V/137-59~4-8372
Investigation Into Cobalt Diffusion in Multi-Component Alloys of the Perrite and
Ferrite-Austenite Type

in each phase Egq and E{} ., Theoretical and experimental data wers in a satisfactory
agreement., It is shown that inspite of the difference in the parameters of diffusion
in individual phases, Def in a twWwo-phase mixture cbeys, under certain conditions, the
conventional formula D = Dyexp ( - E/RT), The diffusion rate in ferrits alloys ia con-
siderably higher than in a two-phase mixture.
1.L. /
-
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GERTSRIKEN, S.D.; DEEHTYAR, 1.Ya.; PLOTNIKOVA, N.P.; SLASTNIKOVA, L.F.;
YATSENEO, B reissio l

Investigating diffusion in the iron - aluminum system in a wide

t . Iasl. po zharopr. eplav. 3:68-76 ' 58.
concentration range. la P (MIRA 11:11)

(Iron-aluminum alloys )Wm&- o

o \
LS
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DEEHTYAR, I.Ya,: MIKHALERKOV, V.S.

T ﬁe.-teyrmlning diffusion and deformation parameters in nickel-chromium
alloys. Issl. po zharopr. splav, 3:77-90 's58, (MIBRA 11:11)
(Wickel-chromium alloys) (Diffusion) (Deformations (Mechanics)

-

Ld

APPROVED FOR RELEASE: 06/12/2000 CIA-RDP86-00513R000309920020-6"



"APPROVED FOR RELEASE: 06/12/2000 CIA-RDP86-00513R000309920020-6

DEKHTYAR [a.; MIKHALENEOV, V.S.

R T

Bffect of plastic deformations on the rate of diffusion in nickel -
molybdenum alloys [with surmary in English]. Ukr, fiz. shur. 3
no.3:385-390 My-Je 158, (MIRA 11:10)

1. Institut metallofiziki AN USSR.™
(Nickel-molybdenun alloys--Testing) (Diffusion)
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DEKHTYSR, L.Ya. [Dekhtiar, 1.1a]; LITOVCHENKO, §.G. [Lytovchenko, s.H.);
URSUL, D.A.

Effact of short-range order on reaidual electr{i}ialfiee:;:ranc; zg.u:
nickel-base alloys [with summary in lnglish]. Te ?QIRA i1:12)
506-515 Jl-Ag '58. _ .

itut metallofiziki AN US$R.
1. fnet (‘):ickel alloys--Klectric properties)
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DEKHIYAR, 1.Ya. [Dekhtiar, I.IA.}; MUKHALENKOV, V.S. [Mykhalenkov, V.S.]

omic . het rature axial compression of forrito-
Atomic mobility, during high-tempe o es16.520

in English]. Ukr.fis.stur.
3}1'?-” GHZ%: [vash suwmmbsy in o (MIRA 11:12)
A?Iron"alloys--l'atallograplv) (D1ffusion)
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AUTHOR: ggghryar7<r?1ﬁi
PITLE: On the Question

Diffusion Velocity in detals (
£1 diffuzii v metallakh)

szhatiya na skorosw

PERIODICAL: Izvestilya
Nr 5. 2p 90-95 (USSR)

ABSTRACT: The self diffusion
varies according to

o2
pPrv sV exp (--AF/RT)

the lattice,
of the lattice aboms,
that available to the diffusing
tant and T
lso related to
iffusing particle according

where a is & parameter of
eristic vibration frequency
‘aqotive' free energy i,e.

particle), R
perature.
volume AV

4+
w03

available to ths

1

2
AP = (...E;@'_)
\\d;p ;s

Card 1/%
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phe free ensrgy is a

50V/139-58-5-18/35

f Intease Pressure on

deniy, fizike, 1958,

of a metallic lattice

v is some charact-
AF is the

ig absolute tem-—
the effective
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30/ L= 5E=5=18/35
OnAthe Question cf the Intluence of Intense Pressure on Diffusion
Velocity in Metals

Using these and standard thermodynamic relations the pressure
coefficient of diffusion is found to be given by the following

formula:
dlnp _ __1 & P4 d In Vv _ d 1n a ’
S - =T =5 (AF™) + ap + 2 ip . (9

An alternative form of this equation, in terms of the total
free eunergy AF* , is found more converient for actual cal-

. culation; it reads as follows:
Y - f' ‘\
dlnd _ ¥V |y .dx 2] \
dp ‘Rm(l de*B(Y' 3) ~° (14
- . \

with V =AF , B = -V :(8V/8p)q = vl | ana AFF =vpTl;

and where Y is a geometric constant of the lattice., This

form of the equation is used to compute 1lgD for typical

metal lattices gver a wide range of prassures from zero up to
Card 2/3 about 10% kg/em=. The calculated quantity - lgD is found to
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30V/139-58-5-13/35
Or the Question of tthe Influence of Intense Pressure on Diffusien
Velocity in Metals

vary almost monotonicalky fromgthe

valuve 6,9 at zero pressure
to 8.2 at just below 10

kg/cm”, TFor pressures up to

e x 105 kg/cm2 the calculated curve is found to be indisting-
uishable from the experimental curve of -1lgD against press-
ure; above this pressure the theoretical formula appears
slightly t¢ cverestimate ~1gD , the overegtimation amounting
to aboub 1%. at a pressure of 8 x 107 kg¢g/cm“. The paper con-
tains % tablzs, 1 figure and 7 references, of which 3 are
Soviet and 4 English.

ASSOCIATION: Kiyevskiy ordena Lenina politekhnicheskiy institut
(Order cof Lenin Polytechnic Institute of Kiyev)

SUBMLTTED: March 24, 1958.

Card 3/3

APPROVED FOR RELEASE: 06/12/2000 CIA-RDP86-00513R000309920020-6"



"APPROVED FOR RELEASE: 06/12/2000 CIA-RDP86-00513R000309920020-6

: S0V/126-6-5-32/43
AUTHORS: W&kand Madatova, E.G.

TITLE: Phe Mechanism of Deformation of Polycrystalline lietals
on Repeated Querching (O mekhanizme deformatsii poli-
kristallicheskikh metallov pri mnogoxkratnoy zakalke)

PERIODICAL: TFizika Meftallov i Metallovedeniye, 19538, Vel 6, ir 5,
pp 939 - 940 (USSR)

ABSTRACT: Deformation of metals on repeated quenching consist of
the fact that if a metallic specimen is guenched several
times from « high temperature or is subjected to repeated
heating and cooling cycles to a temperature above aad
below that of polymorphic trascsformatior, respectively,
it deforms, elongating in one direction and contractirg
in the other. With the aim of studying the mechanism of
this phenomenon the authors have investigated the influence
of repeated quenching from various temperatures on che
elongation of thin wire specimens of silver, gold,
platinum ancé a platinum plus 10% rhodium alloy. A prelim-
inary investigation carried out on silver has shown that
the elongation of a thin specimen at a constant quernching
temperature in the first approximation is proportional to

Cardl/7 the number c¢f thermal cycles. In Figure 1 graphs of the
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) ’ S0V/126-6--5-32/43

The Mechanism of Deformation of Polycrystalline Metals on Repeated

Quenching
temperature dependence of deformation for the investigated
specimens are shown. Along the abscissa axes are marked
the values of 1/‘.1.‘3 , Wwhere ‘1‘5 is the quenching

temperature and along the ordinates axes AL/LO, where
1, is the original length of the specimen. All changes due

to deformation refer to a constant nunber of thermal cycles.
The curves satisfy the relationship:

AL U
g = —— = Aexp | -~ — (1)

L o l:c’l‘3

where A and U are constents depending on the material.
Assuming that the microscopic deformation is due to excess
concentration of vacancies:

Card2/%
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S0V/126-6-5-32/43%
The Mechanism of Deformation of Polycrystalline Metals on Repeated
Quenching

E—Anbz b‘NexP(‘

;,,____,_,_J

which arises after each quench, as well as to the nature of
their movement as the result of interaction with dislocations,
we obtain:

AL U

- aymexp -2 (2)
I’o \ kT5)

where N 1is the number of atoms per cm3 . Ub is the

energy of vacancy formation.

Data given in tke table show that the numerical values of
U , determined in accordance with Fornula (1) by experiment,
are close to Ub - the energy of vacancy formation. In

Card3/7 order to explain the directional deformation of wires, the
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S0V/126-6-5-32/43

Phe Mechanism of Deformation of Polycrystalline Metals on Repeated

Quenching

card4/?7

dislocation mechanism of deformation can be taken as the
basis. It is assumed that vacancies are most easily formed
in dislocations (Ref 1). The latter are not cnly sources
but also reservoirs for vacancies. Stresses arise on
quenching which are greater in the case of thin wires in a
radigl direction than along the axes of the specimen.

These stresses are associated with the emergence of new
dislocations, i.e. supplementary reservoirs for vacancies.
The stresses can be removed by anninilation of the vacancies
with dislocations, which takes place during second heating
following quenching. In the case of wires having a diameter
approximately equal to the size of the grain, the excess
vacancies car. come to the surface of the crystal as a result
of removal of stresses but this must be compensated by the
movement of atoms in the opposite direction, as a result

of which the specimen elongates along the axis and contracts
in the cross-sectional direction. If the number of dis-
location protrusions per unit length of dislocation, which
are reservoirs for excess vacancies, is denoted by nj ,

then the elementary deformation thus brought about can be

APPROVED FOR RELEASE: 06/12/2000 CIA-RDP86-00513R000309920020-6"
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S0V/126-6-5-32/43
The Mechanism of Deformation of Polycrystalline Metals on Repeated
Quenching

expressed as follows gRef 2):
e= 2 An (3)

o

where b is the Burger vector. From the above equation
we obtain:

5 \
g it exp /-—EP-\ 4) .
Ilo ﬂj \ kTB/
From Bgs (1) and (4) we obtain:
Wb2N
A= (5) .
%3

Card 5/7
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SOV/126-6-5-32/45
The Mechanism of Deformation of Polycrystalline Metals on Repeated
Quenching

According to Maclin (Ref 32) the mean number of dislocation

protrusions per unit length of dislocation which bring
about deformation is:

nj = fLNa (6)

where f Gis a coefficient, less than unity, defining the
effective number of protrusions which are reservoirs for
vacancies, lh is the length of the free run of dislocations
and Noc 15 their density. From Formulae (5) and (6) an

estimate of the density of dislocations can be made:
szN
N
« fla
if the course of the free run is assumed to be half the
distance between the source of dislocation and the barrier.
If 4 is the distance between the active slip planss, then
Card6/7 the mean distance between dislocations will be

w

]
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50V,/126-6~-5-32/43
The Mechanism of Deformation of Polycrystalline Metals on Repeated
Quenching
(*l,cl)l/2 . This distance is of the crder of -~u10~% cm

and .4 = 10 8cn® . The distance between the active slip
planes, according to electron microscope data, is of the

order of 100 to 1 000 A. Hence, [ = 1073 cm and the
density o dislocations as estimated. from these data is

of the order of lOl1 cm-a (see table), which satisfactorily

coincides with estimates made by other methods.

This is a complete translation, except for the table.
There are 2 figures, 1 table and &4 references, 1 of which
is Soviet and 3 English.

ASSOCIATION: Institut metallofiziki AN USSR (Institute of HKetal
Physics of the Ac.Sc. Ukrainian SSR)
SUBMITTED: June 26, 1956
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DekhTyar, L ff

PHASE I BOOK EXPLOITATIOR SOV /L1TT
Akademiya nauk Ukrainskoy 8SR. Institut metallofiziki

Voprosy fiziki metallov i metallovedeniya (Problems in the Physics of Metals and
Metallography) Kiyev, Izd-ve AN USSR, 1959. 215 p. (Series: Its: 8bornik
nsuchnykh rabot, no. 10) 3,000 copies printed.

Ed. of Publishing House: O0.M, Pechkovekaya; Tech, Ed.: R.A, Buniy; Editorial
Board: V.N. Svechnikov, Academician, Academy of Sciences Ukr8SR (Resp, Ed.),
8.D. Gertsriken, Doctor of Physics and Mathematics, and I.Ya, Dekhtyar,
Doctor of Technical Bclences,

PURPOSE: This collection of articles is intended for scientific workers, aspirants
end engineers vorking in metal physics, metallography and metallurgy, and for
students in advanced courses of metallurgy and physics departments,

COVERAGE: The collection of articles gives the results of an investigationaof the effect
of high heating rates, thexmal treatment, deformation and crystallization
conditions on the phase transformations, structure and properties of metals and
alloys, and of the effect of alloying edditives on volume and intergranmular

Card 1/6
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Problems in the Physics of Metals and Metallography S0V/L1T7

diffusion in alloys, as well as the effect of repeated. tempering by ultrasound
irrsdiation on the physical properties of alloys, There is also a description
of an x-ray camera for studying the structure of the individual grains. The
following pe:sonalities are mentioned: V., Reksha, A.A, Smirnov, 3.@. Glazunov,
Ye.I, Morozov, V, Danilenko, L.M, Kikot', and I. Ya, Dekhtyar?, Doctor of
Technical Sciences., There is a bibliography of Soviet and non-8oviet references
at the end of each article,

TAELE OF CONTENIS:

Kozyrskiy, G. Ya,, V.A,W®nonenko, and P N, Okrainets, S8tudy of the
Deformation Mechanism of Nickel During Creep From Reflection From the

Individual Grains 3
Kozyrskiy, G.Ya,, and P N. Okrainets, Metallographic Study of Creep in

Pure Nickel 13
Kozyrskiy, G.Ya., V.A, Kononenko, and P, N, Okrainets. An X-Ray Cemera

for Studying the Structure of Individual Grains 21
Card 2/6
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Problems in the Physics of Metals and Metallography 80V/41TT

) 'a, Effect of Crystal Structural Defects on the
Change in the Magnetic Properties of Metals and Alloys During
Plastic Deformation and Thermal Treatment, and on the Stability

of Interphase Boundaries 26
8irotenko, D.Ya,, and L,I. Lysak, Effect of Chromium and Cobalt

on the Change in Certain Properties of Iron During High Rate Cold

Plastic Deformation 40
Danilenko, V.M., and K,P, Ryaboshapka, Scattering of X-Rays by

Flastically Deformed Substitution Allcys Containing Dislocations

Without the Cottrell Atmospheres 46
Danilenko, V.M., and K,P, Ryaboshapka, Effect of the Cottrell

Atmospheres on X-Ray Scattering by Plastically Deformed Alloys 56
Gertsriken, S.D., and M,P, Pryanishnikov, Self-Diffusion Parameters

of Tron in @ -Zone of Iron and in Alloys of Tron With Low Alumimum Tmpurity 68

Card 3/6
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Problems in the Physics of Metals and Metallography SoV/u177

Gertsriken, S.D., and M.P, Pryanishnikov. Effect of All-Sided
Hydrostatic Compression on the Rate of Self-Diffusion in +he Boundsaries Th

Gridnev, V,N., V.A. Rafalovskiy, V.I. Trefilov, and N,F, Chernenko.
Phase and Structural Changes During Heating of Ti-Cr Alloys TT

Gridnev, V.N., and V,I, Trefilov, Carbide Phase in Carbon Bteels During
Electrotenpering 86

Gridnev, V.N., Yu.N. Petrov, and V,I, Trefilov. Electron Microscape
Investigation of the Carbide Phase During Tempering and Electrotempering

of Carbon Bteels 9l
Nesterenko, Ye.G., and K.V. Chuistov, Characteristics of Crystal Structure

Changes in the Disintegration Process of Cu-Ag Alloys 104
Larikov, L.,N. Growth of Crystals in the Solid Phase 111
Larikov, L.N., Effect of Soluble Impurities on the Linear Growth

Rate of Recrystallization Centers 121
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Problems in the Physics of Metals and Metallography 80V /4177

Ovsiyenk>, D.Ye., and V,P, Kostyuchenko. Effect of Oxides on the

Crystallization of Iron and Certain of Its Alloys 130
Romanove, A.V. Structure of the Molten Alkalis NaOH and KOH 14l
Lashko, A.8,, and A.V. Romanova, Investigation of the Close-

chked Order in Certain Liquid Binary Systems 150
Polotekly, I.G., and G.I. Levin, Mechanism of the Action of

Ultrasoand on the Crystalllization Process 160
Svechnikov, V.N., A,Ts. Spektor, and Ye.Ye. Maystrenko, Investigation

of Transformations in the Bolid State of Co-Cr-Fe Alloys 168
Svechnikov, V.N., and Yu.A, Kocherzhinskiy. Transformation in Annealed

Armco Jron During Rapid Heating 182
Kocher:hinskiy, Yu.A. Formation Conditions of Metastable Austenite in
Carbon-Containing .Iron Alloys 186
card 5/6
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[
Problems in the Physics of Metals and Metallography 80V /4177
Kozyrskiy, 0.Ya, Problea of the Decomposition of Metals During Creep 200
Appendix, Parameters Characterizing Certain Properties of Metals and Alloys 207

AVATLABLE: Library of Congress
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24(6), 24(2) . 3

AUTHOR: _ Dekhtvax, IL.Ya. 80V/139~59-1-1/3%

TITLE: On the Problem of Determination of the Equilibrium Density
of Vacancies and the Energy of their Formation in Metals
(K voprosu opredeleniya ravnovesnoy kontsentratsii
vakansiy i energii ikh obrazovaniya V metallakh)

PERIODICAL: Izvestiya Vysshikh Uchebnykh Zavedenly, Fiziks, 1959,
Nr 1, pp 3-5 (USSR)

ABSTRACT: According to statistical thermodynanics the equilibriun
density of vacancies is determined by the heat of their
formation (&Hg) and the change cf entropy on forration
(tksﬁ)o TempeTature dependencs of the vacancy density C

is given by:
QOHp — Tbsf}

C = exp [—- T

The author derives first the value of the energy of
formation of vacancies:

AHg = [sgog + Me = P (n 7y - 6.685)] T,.(5)
: eT s - 298

Card 1/3 where H and S are the enthalpy and entropy respecti-
a vely; Tg 4is the melting point temperatura; the

(1)
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S0V/139~59-1-1/3k
On the Problem of Determination of the Equilibrium Density of
Vacancies and the Energy of their Formation in Metalis
subscripts 298 and Tg signify the values at 298CK and
at the mslting point. The value of AS¢ was derived
earlier by the author (Ref 3). It can b2 deduced from an
exprassicn for ths entrepy of activation of self-
diffusion, AS,, which is a sum of the change of entropy
due to a change of volums, {8, and the change cf
entropy due to disordering of the structure by fozmatiorn
of vacancies, AS¢3 '

o e
3 -1 o ffT Y
As, = As; +45, = = aX "7y + k in {-5(’—@) [l -w@(y)}},
(6) -
The following symbols are used in Eq (6): a 1is tha
expansion coefficien%, X is the compressibility, 7w, is
the atomic volume, (y) 1s %he Gaussian functiocn
y=0.1r/V2T2,, r is one half of the interatomic
separatidn, ©< 1s the mean square of the displacement
of atoms from their sgquililrium positions,; whiceh is
related to the characteristic temperature 8 and ths
Card 2/3 Debye function D{(x) by the relaticnship given in Eq (7).
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S0V/139-59-1-1/3%
On the Problem of Determination of the Equilibrium Density of
Vacancies and the Energy of their Formation in Metals

Table 1 lists the values of AHr (col 5) and AHp/Tg

(col 6), calculated by the author. Ths calculated AHe
agree wall with the experimental values of Gertsriken ~
and Slyusar (Ref %), and Dekhtyar and Madatova (Ref 5)
which are listed in col 7. Table 1 1lists alsc {col 115
the values of ASf calculated using Eq (6). The vacaney
densities near the melting points of various metals werse
calculated using Eq (1) and are given in col 12. These
densities agree satisfactorily with the experimental
values, taken from Gertsriken and Slyusar‘s work (Ref 4),
listed in col 13.

There are 1 table and 7 references, 6 of which are Soviet
and 1 German.

ASSOCIATION: Kiyev Order of Lenin Polytechnical Institute (Kiyevskiy
ordena Lenina Politekhnicheskiy Institut)

SUBMITTED: Jure 27, 1958 -'
Card 3/3
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PR

DEEKHTYAR ,,,I [ Ya.; MADATOVA, E.G.

Effect of repeated hardening on certain physical prorerties

of metals end alloys. Sbor. nauch. rab. Inst. metallofiz.

AN URSR n0.9:162-=172 '59, (MIRA 12:9)
(Metals--Hardening) (Metallography)
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—E@ARL._I_LI&L;\GERTSRIEN, S.D.; SHALAYEV, A.M.; PLOTNIKOVA, N.P,

—-—

Effect of {-1rradiation on certain physical properties of
N13!4n. Sbtor. nauch. rab. Inst, metallofiz. AN URSR no.9:173-177

159. (MIRA 12:9)
(Gamma reys) (Nickel-manganese alloys--Metallography)
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EKHTYAR, 1.Ya,

— - —_

Hfect of crystal structure defects on changes in sagnetic properties
of metals and alloys under the effect of Plastic deformmtion and heat
treatment and the strength of interphase boundaries. Sbor. nauch,

tab, Inst. metallofiz, AN URSR no,10:26-39 '59, (MIRA 13:9)
(Crystal lattices——Defects) (Metals—Magnetic properties)
(Metallography)
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PEKHTYRK 1 L/'ja

PEASE I BOOK EXPLOITATION sov/4827

Gertsriken, Solomon Davydovich, and I1' ya Ya.lmvlevich Dakhtyur
Diffuziya v metallakh i splavakh v tverdoy faze (N.ﬁ‘usion 111 Hetals and Alloys
in Solid Phase) Moscow, Flzmatgiz, 1960. 564 p. 6,500 coples printed.

Ed.: Ye. L. Starokadomskaya; Tech. Ed.: N. Ya. Murashova.

PURPOSE: This book is intended for students at universities and polytechnic,
metallurgical, and mechanicaleengineering institutes. It may also be used
by physicists, chemists, metallurgists, and engineers working in plant
laboratories.

COVERAGE: The book describes methods for the calculation and study of diffusion
and discusses the theory and laws of diffusion processes. ' It investigates
the role of crystal structure defects and atomic interaction in diffusion
processes, the assoclation of diffusion phenomena with heat and scale resiste-
ance, and the use of diffusion in metal ceramics and other industries. Stand-
ard data on diffusion in metals and alloys are presented in tabular form

Cafd 1/
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“Diffusion in Metals (Cont.) sov/u827

in the appendix. The material includes new data on diffuslon obtained from
1954 to 1958. No personalities are mentioned. There are 966 references:
436 Soviet, 369 English, 113 German, 30 Ukrainian, 15 French, 1 Czech,

1 Italian, and 1 Hwiss.

TAELE OF CONTENTS:

Foreword T
Ch. I. lavs of Diffusion and Calculation Formulas

1. Diffusioa equations 9

. &, . Stationary flow 12

. b. .Nonstatiomary flow 14

2. One-dimensional diffusion 14

1. Infinite solid 14

2., Semi-infinite solid 20

3. Finite body 1

3. Nonuniform sources of diffusion 28

4. Concentration dependence of the diffusion coefficient 33

Card- 2 / !'9"?"'4“
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B B
3 YAR, I, Ya,; MIEHALENROV, V.S, \
) s.D. [Hertariken, S.D.]; DEKRIYAR, l. I8.

GLRTSRIK%:'{;khalen}Eov, V.S.];’r".ADATOVK; k.G, [Madatova, E.H.)

n iron-aluminum solid solutions

r mathod, Ukr. fiz. zhur. 5

Studying the state of atoms 1
(MIRA 14:6)

by means of the electiric transfe
no.1:79-87 Ja-F 160.

tut metallofiziki AN USSR,
Lo et (Iron=aluminum alloys)
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DEXKHTYAR, I.Ya.; DEXKHTYAR, M.I.

T~

Fluctuation of electron concentration in s0lid solutions. Izv.vys.
ucheb.zav. ;2. no.2:75-80 160. (MIRA 13:8)

1. Kiyevskiy politekhnicheskiy institut.
(Solutions, Solid)
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82333

/P P200 $/139/60/000/02/013/0%5
E032/E314

AUTHOR: 2__§ekht :I_"r 2 I.Ya. ‘
TITLE: —pefermination of the Density of Dislocations from

Measurements of Distortions of the Third Kind

FERIODICAL: Izvestiya vysshikh uchebnykh zavedeniy, Fizika,
1960, No 3, pp 83 - 86 (USSR)

ABSTRACT: It is known from calorimetric measurements that the
eriergy of residual stresses in plastically deformed
metals is not more than 10 to 15% of the energy used
in the deformation. It is also known that most of
the residual energy is associated with distortions of
the third kind. One can estimate the energy per
unit volume of the metal, which is associated with
distortions of the thi;g,kind, using the formula:

u

1
"III = - K —; (1)
2 6 H/
where u = 3 :3 and ;i is the mean square

Cardl/4
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, 82333
5/139/60/000/03/013/045

Determination of the Density of DiE?Z?é??%ﬁs from Measurements
of Distortions of the Third Kind

displacement along the X-axis and 6 is the inter-
atomic distance and E is the elastic modulus. On
the other hand, Seeger at al (Ref 2) have shown that:

g = CLbGﬁ; (2)

where b 1is the Burgers vector, G is the shear

modulus, Nd is the density of dislocations and a is

a coefficient which depends on the geometrical disposition
of the dislocations, in particular, the effective number
of dislocations per group giving rise to the given

stress. In the present calculations it is assumed that

@ &~ 0.5 . On combining Egqs (1) and (2) one obtains:

-y

1 E u2 L1//'
Noijp=— ——— (3)

LR
card2/4 2 G aobé
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8233
5/139/60/000/031013;515

Determination of the Density of Disfgégégg%g from Measurements
of Distortions of the Third Kind

which can be used to estimate the di«” ation density as a
function of the degree of deformatiox ‘able 1 and
Figure 1 give the values of Nd for i. calculated

assuming that E = 1.93 X 1012 dyne/cm
6 - 7.82 x 10°} dyne/em®, b = 2 X 10°% 1 and

a = 2.86 x 10"8 cm. The dependence of tl density of
dislocations on the degree of deformation (e) , which
is shown in Figure 1. indicates that:

Nd = 0.7" l()llt:l/2 + const (3a}) -

Using the data reported by Golubkov et al (Ref 3) it is
shown that for Armco iromn:

Ny = 0.7- 1011172 | 1.5 1020 (3b) Pk//

Card3/4
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82333
$/139/60/000/03/013/045

Determination of the Density of DisEggg{ggﬁg from Measurements
of Distortions of the Third Kind

for 0.10 { € £ 0.8 . Tikhonov (Ref 4) has reported
some determinations of static distortions of the third
kind on plastic deformation of nichium.'| There appear
to be three stages in hardening during plastic
deformation. The first stage cccurs for €& Dbelow
25%, the second stage for e between 25 and 60% and
the third stage for € greater than 609 . These data
were used by the present authors to show that for the
first stage:

1151/2

N, = 2,17= 10 (3c¢) .

d

Similar calculations for copper and nickel are given
in Table 3. There are 3 tables, 2 figures and 7 references,
h of which are Soviet and 3 Englisho.

ASSOCIATION: Kiyevskiy politekhnicheskiy institut (Kiyev ‘fﬂ
Polytechnical Institute) -
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AUTHOR: Dekhtyar, I.Ya, E073/B335

\ -
TITLE: \(Influence of Defeocts in the Crystal StructurJAon the
\'Activation Energx of Creequ

PERIODICAL: Izvestiya Vysshikh uchebnykh zaVedeniy, Fizika,
1960, Nr 3, pp 165 _ 169 (ussr)

ABSTRACT: In this Paper the author assumes that the Creep activatjon
energy jg stress~dependent and on this basis pe investj-
gates the relation between this dependence and the on-~
¢lusiong Tesulting frop the theory of dislocationg (Ref 8),

——=>Cation

g, v [+ '4
En = Eo - & ct h —-l—_.a (l‘)
P 2RT
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S/139/60/000/03/030/045

Infiuence of Defects in the Cryst§97§(§322ure on the Activation
‘Energy of Creep

In Figure 1 the dependence of the dislocation density
on the applied stresses is graphed for Cu’ Feand Al.*7
In Tables 1-3 data are given of the dislocation densities
Nd', which were calculated for Cu, Fe and Al on the basis
of data given in an earlier paper (Ref 9). On the basis
of analysis of earlier obtained experimental results,
the author concludes that the changes in the creep
activation energy as a function of the applied stresses
can be considered as being due to the influence of the
degree of imperfection of the crystal lattice and the
_ mechanism of the high-temperature creep is also inter-
related with the movement of dislocations. Thereby, changes
in their density are linked with the simultaneous effects
of applied stresses and of thermal movement. The above
mentioned equation can also be applied for the case of
changes in the diffusion“ictivation energy when a sSpecimen
is subjected to axial compression or compression from
all directions. In particular, from the change in the
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A232/0029
AUTHOR: Dekhtyar, I.Ya.
TITLE: The Republican Tonsultation on the Prablems "Defscta of the Crys-

r 1
tailine Structure and the Properties of Meralsz and Alloys
PERIODICAL: Dopovidi Akademiyi nauk Ukrayinz'koy! RSR, 1660, No 3, mp. 394 - 398

TEXT: This is a repert on the Republikanz'ka narada z pytan' "Defekry
krystalichnoyi budovy <o viastyvostl metaliv 1 splaviv" (Szpubitcan Consultation /
on the Problems "Defects of the Crystalilne Structure ana the Proparties of Mot-

als and Allcys") wnich tock piace in Kiyev from Octonar 26 o Novemher 3, 1959

It was convened by the Akademiya nauk UR3R {Academy of Sciences. A3 Ukr33R}
the initiative of the Instytut metalofizyky AN URSR (Institute <f the Fhysi

Metals, AS Ukr33R). The consultation was attsnsed by the institutes of the A3
UkrSSR, AS USSR, representatives of plants and higher educstiosnal institutions
of Kiyev, Ehar'kov, Dnepropetrovsk, Moscow, leningrad, e7c. A tz2tai o»f 60 re-
ports were heard and discussed. whicl dealt with the folicwing problems:. 1)
methods of determining defects of a crystalline structure and their basic para-
meters in metals and ailoys; 2) thz effect of defscta of the erystsliine struc-
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The Republican Consultation ¢n the Problems "Defects of the Crytalline Structure
and the Properties of Metais and Alioys"

ture on the mechanicai properties of metals; 3) on the s«leltryil and magnatic
propsrties of metals and alleys; 4) on “he atomis meb1lity in metals and allovs:
5) the nature and breperties of defects which are obtained during z nurlear {r-
radiation of metals and their influense on the properties of metals snd alloy:,
The consultation was opened by V.N, Hridnyev, Correzponding Member, AS UkrSSR.

The follewing reperts were read: A.A._Smyrnov, Correspending Member, AS Ukr335R: /
"The Theory of the Dispersion of Siow Neutrens'tn the Deformations of the (-';Zf",f:_..__ /
talline LatticeWof Allcys". Generaiized studies in 1hi1s dirs-tion wers carried

out at the theoretical department of the Instytut metaiofizyky, AN URSR {Insta-
tute of the Physics of Metals, AS UkrSSR). A.P. Zvyahina and V.T. Ivercnova:
"The Charasieristic Temps raturs and the Spectrum of Thermal. 9s2{1lations =f Sha
Lattice": M,A. Kryvehlazs "Tne Theory of the Influence = the Defects of a
Crystal on the Scattering of X-Rays" #'V.1. Iversnova and E.A. Xatsnel'sons ™he
Characteristic Temperaturs and tne Short-Range Crder yn the lieYINgaPtY; V.M
Dapvienko: "The Theory cf the Cottreil Atmosphers {n Ordeved Aiicys". L.1. Ly-

and L.¥. Tykhonovs  "The Effeczt of the Antsctrepy of It ngs_r,{ropfrf iss on

arykcev and B.F,

j&
the Defects of a Crystalline Structure”; S.D, Hertsriken. L.N.
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Tve Republican Consulia%icn on the Problems "Defects of the Crystalline siruciure
and the Properties of Metals and Aiioys'

| R
—Slyusar:z  "The Determination of Hidden Deformation Energy in Metalis by the Calo-
rimetric Method"; R.N. Harber and_Ye.I. Stepina: "The Etch Figures of the Elas-

tic Duplicates of Calcite"; A,A. Predvediteiyev and N.A, Tyapunina: "The In-
‘{) vestigation of the CGeometrical Shape of the Spacial Location and the Density of
\V Dislocations in Cadmium";v] 8.T._Konobyeyevs'kyy, Correspording Member, AS USSR,

reviewed a series of works on the subject "The Nature and Properties of Defects

Caused by Treating Metals With Nu_c_mummar.méind Their Effect on the Prop-

erties of Metals and Alloys"; Sh.Sh. Ibrahimov and V.S. ILyashenko: "Radiatiocn /
N

Defects of the Strengthening of Metals": S.D, Hertsriken and N.P. Plotuikovas:

“The Irradtiation Effect on Certain Sitructural Changes in Nickel"; I.Ya. Dekht-

yar and A.M. Shalayev: "The Influence of y sRadiation on the Galvanomagnetic Ef-

fect and on the Coercive Force of NisMn and?Fg_A_._ "; Ye.V. Kolontsova and M.I.

Zhestovs'kas "The Effect of the Neutron Bombardment on the Structure of*iithiuwm

Fluoride Crystals"; E.H. Shvydkovs'kyy, A.A. Durharyan, h,A. Predvodytelyev and

A.A. Tyapuninas "On the Connection of the Nonelastic Properties of Hard Bodies

With Dislocations in Application to Metals"; M.P. Shaskol’s’'ka and Yu.Kh. Veki-
—lov: "The Influence of Crystalline Structure Defects on Inner Friction", &.D.
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The Republican Consultation on the Problems "Defects of the Crystalline Structure
and the Properties of Matals and Alloys"

‘Hertsriken, I.Ya. Dekhtyar and L.M. Kumoks "The Study of Defects of the Crystal-
line Structure of ggggmigjgﬂepending on the Deformation Degree"; I.A, Odinh,
M.H. Lozins'kyy and L.K. Hordiyenko: "The Influence of the Crystalline Structrs
Defects on the Change of Inner Friction and the Elasticity Modulus of Metals I
During the Process of Creep"; S.D. Hertsriken and M.M. Noyvkov: "The Investi-
gation of the Defects of a Crystailine Lattice Wnich Appear During Deformation”;

R.I. Harbepr and L.M. Polyakove "The Investigation of Defects Appearing During a
Plastic Deformation of Scdium Chloride": VYa.Ye. Hehuzins "An Investigation of

the Early Stage of the Creep of Metals and Ailoys Having a Distorted Crystalline
Lattice"s; Ya.Ye. Hehuzin, N.N. Ovcharenko and L.N. Paryts'ka: "An Investigatin

of the Process of a High-Temperature Healing of Defects Deliberately Produced on

the Surface of Crystalline Bodies Having a Distorted Lattice"; E.N. Pohribnyy:
"GCoalescence, Spheroidization and Healing of Micro-Pores and Migro-Flaws in Pe-
Alloys"; R.A. Andriveve'kyys "The Clinkering of Metal Powders®and the Defects

of the Crystalline Structure"; M,P._Arbuzov and S.H. Mazuryk: "The Study of
Electro-Resistance Appearing When Strengithening and Weakening Alloys Whicnh Havea
Nickel Base"; D.A. Prokoshkin, L.I. Ivanov, M.P._Matyeyeva and 1.Ya. Dekibtyap:

Nowmd W /2
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The Republican Consultation on the Problems "Defects of the Crystalline Ltivatre
and the Properties of Metals and Alloys"

"An Investigation of the Effect of the Plastic Defermation cn the Kinetics of the
Process of Evaporation"; L.N, Larykov: "The Recrystallizatiori‘{‘of Metals and Al-
loys in the Case of Phase Conversion"; A.F. Polesya: "Roentgenographic Inves-
tigation of the Motive Force of Nickel and Aluminum*Recrystailization”; V.K. Da-
— nylov: "The Investigation of Recrystallization Based on the Observations of Dis~

location"s V.M. Danylenko and H.Ya. Kozyrs'kyy: "“The Investigation of the Moo
c\Degree 1n the Case of Creep"; S.Z. Bokshteyn, P.Il. Hudkova, A.A. Zhukhovy-

ts'kyy and S.T. Kishkin: "The Effect of the Stress and Deformation cn the Dif-

fusiop\Process's; M.A. Bykhovs‘kyy: "The Distortion Effect of the Crystalline
Lattice of Tin'and Cadmium on the Surface Diffusion of "Mercury”s 3.D. Hertsrik-
en and M,P. Pryanishnykovs "The Effect of an Ali-Side Compression on the Diffu-
sion Parameters in Metals and Alloys: A.V. Savyts'kyys; "On the Preblem of the
Effect of Stresses and Deformations on Self-Diffusion’ :° A.Ya. Shynyayev: "The
Formation of the Separation Surfaces When Separating a New Phase and the Diffu-
sion in Alloys"; V.S. Lyashenko, V.N. Bykov and L.V. Pavlinov: "Self-Diffusion
in Zirconium*and Certain Binary and Ternary Alloys Based wn It": B.V. Molotilov
and L.N. Fedotov: "The Magnetic and Dislocation Structure of Alloy Crystals™;
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The Republican Consultation cn the Problems "Defects of the Crystalline Strucvire
and the Properties of Metals and Alloys" -

of Fatigue Flaws in Metals"; L.I. Vasyl'yev and 3in' Syu-san‘: "The Effect of 14
the Surplus of Vacancies on the Dependence of the Deformation Rate of an Aluminum '
Crystal"; D.Yu. Ovsiyenko, K.I. Sosnina and I.K. Zasimchuk: "An Investigation

of the Mosaic Structure ani the Structural-Sensitive Prcperties of Cast Aluminum
Monocrystals": K.A. Osypovs "The Structure and Energy of Grain Limits in Met-
als"; B.A. Movchans "The Origin, Structure and Certain Properties cf the Limits
of Crystals in Cast Metals and Single-Phase Alloys": M.I. Varych: "The Fress-
Effect in Alloys"; _V.K. Hlazunova: "The Thread-Shaped Crystals on Electreclytic /
Coatings With Tin". The resolution passed by the consultation emphasizes the \’
fact that the investigations conducted broaden the notions of the nature and be- /
havior of various types of defiacts, the work done in this direction, however, is

r.ct sufficient. The consultation outlined measures for the extension of inves-
tigations and shcwed the ways for the development of the study of the defects of

a crystalline structure and their influence on the physical properties of metals.
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E111/E135
AUTHORS Dekhtyar.. I.Ya., Ivanov, L,I., Matveyeva, M.P. and
Prokoshkin, D.A. (Moscow)
TITLE: Influence of Plastic Deformation on the Kinetics of

Evaporation of Iron from Type 10 Steel ¥

FERIODICAL: Izvestiya Akademii nauk SSSR,Otdeleniye tekhnicheskikh ,
nauk, Metallurgiya i toplivo, 1960, No.5, pp. 171-173

TEXT: The authors point out that crystal lattice defects =
procduced by plastic deformation must affect both partial and
integral thermodynamic properties. Dekhtyar et al. (Ref,1) and
other authors (Refs 2, %) have previously shown that plastic
deformation affects many properties. The present work gives
preliminary results of an investigation of the influence of
plastic deformation (torsion) on the rate of evaporation of iron
from type 10 steel (0,10% C; O0.45 Si; 0.05 P; 0,02 8.

0.26 Al; remainder Fe). The apparatus developed and used is
shown in Fig.l: the hollow cylindrical specimen has its open end
closed with a tantalum diaphragm to form a Knudsen cell.

The specimen, subjected to torsion if required, is heated in a
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Influence of Plastic Deformation on the Kinetics of Evaporation
of Iron from Type 10 Steel

graphite inductor of an axially varying wall thickness, After
fabrication specimens were annealed in helium for 30 minutes at /

1200 ©C, sealed in¥quartz capsules and irradiated with thermal
neutrons, giving Fe°9. The rate of evaporation was found from
the activity of the deposit on a molybdenum foil (polished to a —
mirror finish) in an aluminium holder cooled with liquid nitrogen.
Fig.2 shows evaporation rates of iron for undeformed specimens of
the steel (curve 1) and pure iron (curve 2). Fig.3 shows
evaporation rate for the steel (curve 1) and the corresponding
deformation rate (curve 2). The effect is complex and the
authors suggest a similar study on pure iron.

There are 3 figures, 1 table and 4 references: 2 Soviei and

¢ English,

SUBMITTED: March 22, 1960
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Effect of crystal structure defects on the activation energy of
creep, Issl, po zharopr. splav, 6:29-33 160, (MIRA 13:9)
(Crystal lattices—-Defects) (Creep of metsls)
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24,2309
AUTHORS : Qekhtlnrl La. and Mikhalenkov, V.S.
TITLE: Effect of All-sided Pressure‘on the Atomic

Magnetic Moments of Iron, Nickel and the
Fe+36% Ni Alloy

PERIODICAL: Izvestiya vysshikh uchebnykh zavedeniy,
Fizika, 1960, No. 6, pp. 44 - 51

TEXT : A study is reported of the variation in the atomic
magnetic moments with pressure in electrolytically pure Fe
and Ni and in an alloy containing 36% Ni. The high-pressure
device employed was of the form described by Lazarev and
Kan in Ref., 8. The "bomb" employed to produce high pressures
is shown in Fig. 1. The bomb is made of Be-bronze . The
specimen 3 is fixed in a holder 2 which, in turn, is held
in position by the plug 1 , which is screwed into the

body 4 . In order to produce a hermetic seal molten tin
was introduced between 4 and 1. At the other end of the
bomb a capillary © -was provided (diameter 1 mm, length

22 mm). The bomb was first heated to a temperature of

Card 1/4
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Effect of All-sided Pressure‘on the Atomic Magnetic Moments
of Iron, Nickel and the Fe+36% Ni Alloy

33 to 35 deg by immersion in a water bath,and the

hollow space was filled with liquid gallium through the
capillary., The water jacket 7 was then placed on the end :
of the bomb and the latter was removed from the water bath.

As a result of the intensive cooling of the end of the bomb

by the water jacket, the gallium present in the capillary
solidified first, thus sealing-off the device. The high
pressure was produced by the remaining amount of gallium
inside the hollow cavity which solidified soon after. The
pressures produced in this way are guite large since the
change in the volume of gallium on solidification (29 °c)

is about 3.3%. In fact, pressures up to 13 000 atm. could

be obtained at room temperature. The atomic magnetic moments
of the specimens under investigation were measured in a

field of 3 000 Oe (which was sufficient to produce saturation),
using the method described by Permyakov et al in Ref. 9.
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" Effect of All-sided Pressurﬁ on the Atomic Magnetic Moments
of Iron, Nickel and the Fe+36% Ni Alloy

The specimen in the bomb and a standard specimen were placed in a

. special holder at an angle of 90° to each ot.er, and were inserted
into the field. The holder was suitably suspended so that it

" could rotate freely in the field., In the absence of pressure

. acting on the specimen under investigation the specimen and the
standard came to rest at an angle of 45° to the field, If the

" magnetization of the specimen changes on application of pressure,

. then there will be a change in the angle between the specimen and
the field. It was found that the atomic magnetic moments of the
above three materials decreased on application of pressure, The
reduction is 3,5% for the Fe-Ni alloy and 1.8 and 0,7% for pure
Fe and Ni respectively. These results are interpreted in terms

 of the s-d exchange model of Vonsovskiy (Ref.12). They are

- consistent with this theory but further experimental data are

still necessary. There are 1 figure and li references:

8 Soviet and 6 non-Soviet.
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Effect of All-sided Pressure on the Atomic Magnetic Moments
of Iron, Nickel and the Fe+36% Ni Alloy

ASSOCIATION: Kiyevskiy politekhnicheskiy institut
(Kiyev Polytechnical Institute)

SUBMITTED: February 10, 1960
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B101/B110
AUTHORS:: Gertsriken, S. D,, Dekhtyar, I. Ya., Mikhalenkov, V. S.,
Madatova, E. G.
TITLE: Study of the electrolytic conductivity of solid iron -
aluminum alloys
PERIODICAL: Referativnyy zhurnal. Khimiya, no. 19, 1961, 31, abstract

19B227 (Sh. "Issled. po zharoprochn. splavam", M., AN SSSR,
v. 6, 1960, 99 - 104)

TEXT: The electric migration in Fe - Al alloys (2.5 % by weight of Al)

at 1300°C was studied by the method of displacimg .an- inert marker. In all
cases, the markers moved toward the anode in electric migration., Since the
displacement is due to the Kirkendall effect, Fe ions migrate to the cathode
and are positively charged. It was shown that the ionic charge can be —_—
determined from the activetion energy of diffusion and from that of motion

of the markers. [ Abstracter's note: Complete translation.]
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DEXHTIAR, ¥.Ya.; MIKHALREOV, V.S.

Wfoct of nonequilibrium defects of crystal structure on the mobility

of atoms in nikel and iron alloys. Issl. po zharopr. splay, 6:120-129

160, (MIEA 13:9)
(Crystal lattices) (¥ickel-iron alloys--Metallography)
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G¥RTSRIKEN, S.D.; DEKHTYAR, I.Ya.; KUMOK, L.M.; MADATOVA, E.G.
Qg Ty Ee
Stulying defects in the crystal structure of ctromium., Issl. po

zharopr. splav. 6:251-258 '60. (MIRA 13:9)
(Chromium--Defects) (Dislocations in metals)
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Investigating the heat resistance and structure of certain iron-base

alloys depending on their composition, Issl. po zharopr. splav, 63259~
267 160, (MIRA 13:9) o
(Iron alloys--Hetallography) (Heat-resistant alloys) o
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1¢g 7510 D207,/D304
AUTHORS: Dekhtyer, I. Ya., and Mikhalenkov, V. S.
TITLE: The effect of crystal imperfections on the

parameters of diffusion in nickel alloys

SOURCE: Akademiya nauk Ukrayinse'koyi RSR. Instytut
metalofyzyky. Shornik nauchnykh rabot. no.
11, 1960. Voprosy fiziki metallov i metallo-
vedeniya, 106-116

generated by high-temperature plastic deformation on diffusion

in Ni-Mo alloys (6.5 = 16.7 at.% Mo), in Armco iron, and in a
ferrite-type alloy (0,12 ¢, 12 Cr, 0.7 Mo, 4 W, 0,2 V, and the
rest Fe--all in weight %). Deformation was produced by applying
an axial compressive load during diffusion annealing. Friction
was avoided by placing mica foil between the sample ends and the

TEXT: The authors jnvestigated the effect of imperfections ><\

compression-machine plungers. Radioactive tracers (Co60 for
Card 1/4

APP :
ROVED FOR RELEASE: 06/12/2000 CIA-RDP86-00513R000309920020-6"



"APPROVED FOR RELEASE: 06/12/2000 CIA-RDP86-00513R000309920020-6

/.

32031
8/601/60/000/011,/010/014
The effect of... D207/D304

Ni-Mo and iron; Fe59 for the ferrite) were deposited on the
sample ends in the form of 1k thick layers. Diffusion coeffi-
cients D were deduced from the tracer distributions along the
sanples. These distributions were found using an end-window- ><
counter MCT-17 (MST-17), making an allowance for the change in
dimensions due to deformation. The coefficients D were found
to be directly proportional to the rate of deformation e in thg
following cases: Co diffusion in the Ni-Mo alloys at 950 - 1150°C
at low rates of defosmation (up to 1.5% per hour); Co diffusion
in Agmco iron at 750°C; PFe diffusion in the ferrite at 900 and
1000°C. This proportionality can be accounted for by assuming
that new vacancies are generated by dislocations during plastic
deformaticn. A "softening coefficient" R was defined as

R = dD/dé . The value of R of the Ni-Mo alloys was of the

order of 10“"6 cm2 at 950 - 115000; it rose with temperature

and had & minimum at 9,6% Mo, where a maximum of the diffusaon
activation energy is kmown to occur. For Armco iron at 750°C,

Card 2/4
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it was found that R = 3.2 x 10"5 cm2, while for the ferrite at
900 and 1000°C the values of R were 4,3 x 1072 and 5.8 x 1072
cm2 respectively. The number of dislocations Nd interacting

with vacancies was found from Nd'vR"1o For the Ni-Mo alloys at

050 - 115000, the value of Nd was of the order of 106 cm“z;

9.4 x 10° cmwz, and for the ferrite B/

for Armco iron at 75000, Nd

at 900 and 1000°C, Ng = 6.6 x 104 and 4.8 x 104 on™? respec—
tively. These values of Nd indicated that only a proportion of
dislocations interacted with vacancies. Alternatively, Nd re-

presented dislocation clusters rather than single defectis. The
diffusion activation energy Ea of the Ni-Mo alloys was 35 - 80

Card 3/4
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kcal/g-atom, and it fell with increase of the rate of deformation.
There are 4 figures, 3 tables and 15 references: & Soviet-bloc

and 7 non-Soviet-bloc. The references to the English-language
publications resd as follows: F, S, Butfington, M. Cohen, dJ.

Metals, 4, no., 8, 1952; F. Seitz, Advances in Physics, 1, 43, )Kf
1952; I. Nolenar, W, Aarts, Nature, 166, 690, 1950,

SUBMITTED: June 24, 1959
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AUTHORS: Dekhtyar, I, Ya., Litovchenko, S. G., and
“Pedchenko, R. G.
TITLE: Investigating the effect of plastic deformation

on the electrical properties of alloys in the
Fe-Al system

SOURCE: Akademiya nauk Ukrayins'koyi R3R. Instytut
metalofyzyky. Sbornik nauchnykh rabot. no.
11. 1960. Voprosy fiziki metallov i metallo-

vedeniya, 121 - 128 b///
TEXT: The authors investigated the influence of crystal de-
fects produced by plastic deformation on the electrical resig- —
tivity of pure iron and of Fe-Al alloys with (.13 - 8% Al.
Cast alloys were homogenized (120 hours at 1150 c), forgeg, drawn
into a wire of 0,56 mm diameter, annealed (3 hours at 800 C), and
finally cooled in air. Extension was produced by a constant load

Card 1/73
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of 1.5 - 2 kg and measured by a clock mechanism. The electrical
resistivity was determined with a NMNTH éPPTN) potentiometer and
a highly sensitive galvanometer M 15/3 M25/3). Por pure iron

and Fe-0.13% Al, it was found that (1) AP/Q o = AL 3/2 , where
AP is the change of resistivity due to plastic deformation, PO

is the initial resistivity (in ohm cm), £ is the relative defor- /
mation (in%), and A is a constant; (2) the increase of resis-
tivity was primarily due to vacancies. The electrical resistivi- —

ty due to one vacancy in pure iron was 1.1 x 10"21 fLohm cm/cm3;
and for Fe-0.13% Al, it was 0.6 x 1072 pohm cm/em’, For the
alloys with 0.28 - 1,08% Al, it was found that AP '/P 0= BE 1/2

and that the increase in resistivity was primarily due to disloca-
tions; the electrical resistivity due to one dislocation was of

the order of 10”7 ohm cm/cm3, and it rose with increase of the
Card 2/3
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aluminum content, The Fe-8% Al alloy behaved differently from
all the other alloys: its electrical resistiviiy was reduced by
plastic deformation. This was que to destruction of the short-~
range order produced by the 800°c heat treatment before tests,

It was also found that’ the electrical resistivity of all the al-
loys, except Fe-8% Al, rose linearly with their Al content,
There are 4 figures, 1 table and 11 references: 3 Soviet-bloc

and 8 non-Soviet-bloc. The 4 most recent references to the
English-language publications read as follows: D, I, Dexter, Phys,
Rev,, 90, 710, 1953; sS. C. Hunter, P, Nabarro, Proc. Roy. Soc.,
220, 542, 1953; W, A, Harryson, Phys. Chem. of Solids, 5, 44,
1958; Matsura Keisuke, Hamaguchu Voshikazu, Koda Shigeyasu, J. L///
Phys. Soc. Japan, 12, 1424, 1957,

SUBMITTED: June 24, 1959
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B0O08/BO
AUTHORS: Dekhtyar, I, Ya,, Shalayev, A, M, q
— |
TITLE: The Nature of Imperfections Ocourring During the Irradiation
of an FegAlﬁflloy by j~Rays
PERIODICAL: Inzhenerno-fizicheskiy zhurnal, 1960, Vol. 3y No, 2,
Pp. 78-82

TEXT: The authors studied the influence of §*-rays on the galvanomagnetic
effect (%g} and the coercive force H, of the F9351 alloy depéhding on the
“IX

radiation dose. The samples cooled suddenly ‘dn o0il fron 9000 were irradiated
at room: temperature, 140, and 240°C. For control, the variation of the
properties investigated was also measured under the aciion of temperature
without irrediation, It was shown that AV=rays increase the Hc at room
temperature (Fig. 1). At 140 and 240°, the change of Hy is accelerated by

e

§-rays. It attains higher values than under the action of temperature alone

Card 1/2 i
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Irradiation of an Fe3A1 Alloy by g-Rays _ BO08/B005

(Fig. 2). The galvanomagnetic effect ig not influenced by js%rays at room
temperature, At 2400, its change proceeds more quickly, and attains higher
values than in heating without irradiation (Fig. 3). The change of H_ and

%?‘ under the action of §=Tays proceeds in the sane direction.as in

II .
thermal regulating of the alloy. A saturation can be ovserved in both cases,
On the basis of the investigations of Fe5A1 and Ni, as well as of NiBMn

(Ref. 4), it is assumed that Prankel's pair defects and dislocation loops
originate due to the §"-rays. The variation in physical properties of the
metallic substances investigated_is 81s0 connected with the formation of
these defects., The chan of (AE)

‘ R
Frankel's pair defeots) and its subsequent relaxation and the change of Hc
are effacted by the formation of dislocation loops. A table shows maximum
energy values for various atoms. There are 5 figures, 1 table, and 13 ref.
erences, |7 of which are Soviet, '

is effected by the formation of
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ASSOCIATION: Ingtitut ‘metallofiziki AN USSR, g. Kiyev (Institute of Metal

Physics AS Ukrainskaya SSR, City of Kiyev) — — ——————-

’
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- B014/B007
2 tTdo0 .
AUTHORS: Dekhtyar, I. Ya., Mikhelenkov, Vo S.
TITLE:} The Relationship Bptween the Nonequjlibrium Defects of the

Crystal StructureVund the l}_iifusiod Parancters in Nickel
Alloys \<{)

PERIODICAL: Inzhenerno-fizicheskiy zhurnal, 1960, Voxe 3, No. 35 pPp.91-95

TEXT: The present paper is one of a seriss of papers by the authors

(Refs. 5-8), in which the diffusion in materials deformed at high tempera-
tures waa investigated. Investigations were carried out of nickel-meclybdenum
alloys, armco-iron, and a ferrific iren alloy with 12% Cr and %g ¥%. In the
case of the nickel-molybdenum alloys the indicator used was Co“Y, and in

the iron alloy it was Fe59. From the diagrams shown in Figs. 1 and 2 it

may be seen that the dependence of the diffusion coeffioient on the deforma--
tion raie is linear. For the purpose of explaining this affect a model is
suggested according %o which an excessive concentration of vacancies ococcurs
during the siow deformation, which is accompanied at the same time by &
mutual interaction of dislocations. Basing upon this model, the authors
calculated the diffusion coefficient in the oase of plastic deformation,
which is represented as linear function of the deformation rate, The values

farda 1/2 xX
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Diffusion Parameters in Nickel Alloys

show good agreement with experimental data, Finaily, the activation energy
of diffusion is deals with, 4 diagram, Fig, 3 compares the experimental
values which represent the dependence of the activation energy of diffu.-
sion on the deformation rate for the Ni-Mo-alloys, with the curve calculat-
ed by means of formula (8), The values were found to be in guod agraement,
The activation energy at first quickly decreases with inoreasing deforma-
tion rate, whilst later on it develops more slowly. In ccnclusicn, ths
usefulness of the model for diffusion supggaested is pointed out, There

erea 3 figures, 2 tables, and 15 references: 8 Soviet and 7 English,

ASSOCIATION: Institut metallofiziki AN USSR, g. Kiyev
(Ingtitute of Metal Physics_cof the A4S UkrSsR. City of Kiyev)
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1500 A151/A029
t’ HORS: Jertariken, S.D.; Dekhtyar I.Ya,; Mikhal enkov, V.S.; Madatova,
e.G. ccommnna
1Lk The Study of the State of Atoms in Solid Iron - Aluminum Solutions

Dy the Electrical Transfer Method
Pl IONTCAL; Ukrayins'kyy Fizychnyy Zhurnal, 1960, Vol. 5, No. 1, pp. 79 - 87

TEXT: “he paper investigates the state of atoms in solid iron - aluminum
solutions by applying a method basged on the effect of displacement of inert marks
ina direct current field. Samples ofa homogeneous solid solution of Fe and Al were
used #hich had the form of lengthened small semlcylinders with a diameter of Smme \
ard a length of 40 mm. Apertures with a diameter of 0.5 mm were drilled perpendic-
ularly to the axis of such a sample, through which molybdenum wires were pulled.
Tte suaple was tightly clamped between two nickel electrodes, placed in a wide
vuartz tube of a vacuum installation. The electrolytic current served simultane-

i’ 3% a source for heating the samples. In a number of cases: when direct
770G could. not ensure the pre-set temperature, additional heatings by alternat-
ing ocurrent were applied. As proved by former experiments, a displacement of

vara /?
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The Study of the State of Atoms in Solid Iron - Aluminum Sclutions by the E.=:iri-
cal Transfer Method

marks in the direction to the anode took place after a certain annealing. The \/
location of ~he marks in relation to the edges of the sample and to the linee ~a<-
rear its cold ends was measured on a comparator with an ac ..acy of + 0.704 .

The observation of the displacement gave a clear evidence for the presence of ;.
Kirkendall effect within the direct current circuit. Alternating current pass: .-
through did nov lead to any displacements of the marks. It was discovered *ha:

in all cases investigated the displacement of the marks proceeds in the direction

to the anode. Bearing in mind that in the investigated alloys with little alumin

vm content the majority of places in the lattlce was occupled by iron atoms, it

can be assumed that the dosplacement of marks is conditioned chiefly by the motion
cf iron ions. Formula (6) shows that this displacement should be proportional to
the duration of amnealing t. The displacement of marks proceeding in the direct-
lon of the anode led to the conclusion that under such conditions of the experimxd,
the ions of 1iron are posltively charged. On the basis of Formula (12), the numbas

U of the gransfers of long of iron at 1,300°C were calculated, They proved to be
4.6 ¢ 107© and 3.45 - 10- g-ion/farad for alloys contaning 2.5 and 8 weight % of
Al, respectively. The results obtained make 1t possible to calculate the charges

cf ir09 lons with an accuracy of up to the multiplier constant. The calculation
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710 ot aa this paper has -shown that the positive charge

110y aith a 2.5% aluminum content 15 aproximately twice as
PoT&e inoan alloy with 8% of aluminum. In order to determine the real value of

st¢ 1on chargs, as well as the symbol and the value of the charge of the second

al oy vemponent; i seems necessary to make the calculation conducted more precise, i
Trere are 4 figures ang 11 references: 7 Soviet, 2 English, 1 German and 1 un-
indentified.

of iron ions in an
high compared to thetr

ASSOCIATION: Instytut metalofiz

yky AN URSR (Institute of the Physics of Metals,
£S UKrSSR).

SUPMITTED:  Jwune 29, 1959
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_DEKHTYAR, I.Ya.; SHALAYEV, A.M, [Shalaiev, A.M.]

Effect of gamma radiation on certain magnetic propertises of iron and
its alloys, Ukr, fiz, zhur, 5 no, 5:677-682 S-0 '60,
(MIRA 14:4)

l. Institut fiziki metallov AN USSR,
(Iron—Magnetic properties) (Gamma rays)
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AUTHOES ; Dekhtyar, I, Ya., Mikhalenkov, V. §.
TITLE: A Study of the Angular Correlation of Gamma anntgyArising

in the Annihilation of Positrons and Electrons in Bismuth 5»\

¥
PERIODICAL: Doklady Akademii nauk S5SR, 1960, Vol, 133, No, 1,
PP 60063

TEXT: To determine the surface of maximum momenta in the study of angular
distribution of y-quanta the authore used a device allowing the measurement
of the intensity of photon momenta at different angles., Na?? was used as
positron source, and a scintillation counter served as detector. The au-
thors studied 2 mm thick bismuth single crystal rlates. Fig. 1 shows a
typical angular distribution, and Fig. 3 the average maximum momenta of
elaectrons in the form of polar diagrams. When analyzing the diagrams one
finds an asymmetry of the ourve shape of the angular correlation of
Y-quanta in the annihilation of positrons by electrons for different direc-
tions in bismuth. From a study of the zonal struoture of bismuth the
authors conclude that the quantity characterizing the form of the distrijjﬁiy/

Card 1/3
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Quanta Arising in the Annihilation of
Positrons angd Eleotrons in Bismuth

function of the electron states;, an well as the quantity charaoterizing
the average maximum momenta, refleot the surface of filled energy levels,
It results from an analysis of the curves of the angular oorrelations
for three different orientations of the bismuth crystal that the maximum
anisotropy of ths form of the surface of filled energy levels, according
to the halfwidth of the distribution curves,
the average maximum momenta, 12,2%, These values of anisotropy approach
those values that can be estimated from the form of the cross section
&ccording to the boundaries of the principal zone. The authors thank

o A. Smirnov and M. A, Krivoglaz for valuable advice 8iven, There are
4 figures and 6 references: 1 Soviet, 4 American, and 1 British,

is 10.5%
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» and according to

ASSOCIATION: Institut metallofiziki Akademii nauk USSR
(Institute of Metal Physics of the Academy of Sciences,
UkrSSR)

PRESENTED : February 9, 1960, by G. V. Kurdyumov, Academician

Card 2/3

APPROVED FOR RELEASE: 06/12/2000

p

CIA-RDP86-00513R000309920020-6"



"APPROVED FOR RELEASE: 06/12/2000 CIA-RDP86-00513R000309920020-6

61718

orrelation of Gamnm
nihilation of * %?i%g?{m/m/%/wo

in Bismuth

A Study of the & H

ngular ¢
Quanta Arising in the An
Positrons ang Electrons

SUBMITTED: February 4, 1960
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MGEBRYAN Oganes Iosifovighs DEIGLTLLRL_,I_R_ILQ_, s O, red,; SLKUNT y A.G,,
red, izd-va; SAROY ,‘F.A., tekin, red

[Experimental investi

netals] Eksperimenta
metallakh, Erevan, I

gation on the movement of qj '

'nye issledovaniia Po dvigheniiy dislokatsii v
2d-vo Akad, napk Armianskoi SSR » 1961, 187 p,

(MIRA 14:10)
(Dislocations in metals)
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doktor tekhn, nauk, red, ; DRAYGOR, D.4., dokt

or tekhn. nauk, red,;
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nauk, red.; PERMYAKOV. V.G,, ingh

ey doktor tekhn., nauk, red,
(Kiev); CHZB.N’OYOL. A.Y., kand

- telkhn. nauk, req, (Kiev); SOROKA,
M.S., rod.. GORNOSTAYPOL'SKAYA, M.S., pepim. red.

[Mata1g and their heat treatment] M
skala obrabotks, Moskva, Gog
vtredt. 1itepy, 1961, 336 De

tallovadenie i termiche-
eauchno-tekhn, izd-vo mashino~

(MIRA 1h:5)
1, Nauchno-tekhnichaskoye obshcheatvg meshinostyg
myshlennosty, Kiyevskoye cblastnoye Prevleniye,
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(Mata 1lography) Metals--Heat treatment)
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AUTHORS: Dekhtzar, I.Ya, and Madatova, E,G.

TITLE; Interaction Between Magneytic Doma iy Structu.re and

Dialocations in Ferromagnetics
PERIODICAL: Izvestiya Vysshikh Uchebnyk}, zavedeniy, Fizika,
70

A
He = 5 th2y At oo (16) \}4

; a
functlon of cryatallite dimensions, Saturatjop magnetizatiOn,
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diameter of vacancy and number of domaings, In Practice, A and
b would pe determined empirically and in Fig,i, for nickel,
vValues of 3,66 oersted for A and 0.15 times~ for b, give
excellent agreement with the coercive force variation over

was a pure nickel rod, 0,5 mm diameter ang 70 mm long; it was
subjected to Prolonged heating, then quenching at 100°C, when its
Coercive force was measured to an accuracy of * 0,02 oersted,)
Calculation of the coercive force arising from the formation of

heating was not completed, since it was demonstrateq that the
radius of such defects must g0 through a pronounced minimum on
repeated heating ang that the coercive force would then algo show a
mindmam, This 14 clearly not confirmed by éxperiment, There are
1 figure and 4 references: 3} Soviet ang 3 non-Soviet,

ASSOCIATION: Kiyevskiy politekhnicheskiy institut
(Kiyev Polytechnical Institute)

SUBMITTED; February 9, 1960
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AUTHORS: Gertsriken, S. D.._Dekhpxarlwg. Ya,, Kumok, L. M.
TITLE: Investigating the defects in the crystalline structure of chromium
depending upon the deformation degree

PERIODICAL: Referativnyy zhurnal, Fizika, no. 9, 1962, 49, abstract 9E34T
("Sb. nauchn. rabot In-ta metallofiz. AN UkrSSR", 1961, no. 12,

98 - 101)
TEXT: The density of dislocations in Cr after deformation to 35, 65 and V//
90% was determined by the X-ray method from blurring of lines due to_ the forma- ///
tion of domains and stresses of II order. It is shown tha® high dislocation

density is obtained already at 35% deformation; further increase of the defor-
mation degree raises the dislocation density only slightly. The authors suppose

that one of the causes for Cr brittleness, is its proneness to considerable ac-
.cumulation of dislocations at relatively low deformations.

[Abstracter's note: Complete translation) V. Verner
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AUTHORS ¢ pekhtyar, 1.Ya., Levina, D.K.
.._——/"/ . .
TITLE: The influence of strain on the coercive force of

ferromagnetic alloys

PERIODICAL: Referativnyy zhurnal, Elektrotékhnika i energetika, i
no.19, 1962, 2. abstract 19B7. . .{(sb, nauchn. rabot
In-ta metallofiz..AN UkrSSR, no.13, 1961,’51-61) ‘

TEXT: AN investigation was made of the influence of plastic
strain € on Hgat of the following materials: commercial nickel:
the non-orientating alloys Fe + 2,5% Al; Fe ™ 8% Al;

Fe + 8% Cr and the orientating alloys NizMn; NisFes 20% Co,
60% Ni, 20% Mnj 4ot Co, 4O% Ni, 50% Mn; - 60% Co, 00% Ni, 20% Mn.
It was found that for nickel and the first three alloys

Hgat ™ € L  which confirms the relationship Hsatf~'N /2

(where Ng 18 the density of parallel lines of dislocagion).
Thus, the increase in Hgat OO increasing € is due to
retardation of domain boundaries on the evet—incrensing number of
dislocations. The relationship Hsat(c) 18 also given for the
orientating alloys and qualitativoly explained in the 1light of the
Card 1/2 :
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theory proposed. & figures, 16 literature references. gf’

[Abatracter's note: Complete translationJ

The influence of strain
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L $/196/62/000/018/005/017
RN E194/E155

AUTHORS : pekhtyar, l.Ya., and Mikhalenkov, V.S5.

TITLE: Changes in The siectrical resistance of copper-

mnnganese alloys during plastic strain

PERIOD1CAL: Referativnyy zhurnal, fRlektrotekhnika i energelika,
no. 18, 1962, 4, abstract 18 B 20.  (Sb. nauchn. rabot
In-ta metallofiz.ANerSSH. qo.lB. 1961, 62-69).

TEXT: The additional specific resistivity [58 caused by
plastic strain is expressed by the formula:
1
De = Ae /2, pe/2
. X I
in which the first term characterises the contribution to 43 of lﬁf

dislocatior and the sccond that of vacancy (A.-and B are cocffidients
that depend upon the material; € 1is the amount of strain).
Published experimental data are cvidence of the aiffercnt contri-
butions of vacancy and dislocation to Npo in different metals and
alloys. . In the present work alloys of copper with 0.54; 1.0 1.353
and 2.07 % (atomic) Mn and pure electrolytic copper were

Ccard 1/2
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£ E194/E155

investigated, A wire 0.5 mm in diamcter was procuced by forging

and drawing and to relieve the stresses it was annealed tor 7 hours T
at 900 °C in vacuum. The specimens were 10 em leng. A higzh e el -
of strain was produced by twisting. For almost all specimens therve o

was an almost linear relationship between o and the number of
rotations in twisting., For alloys of Cu-Mn the grcatest rates of
increase of o on stLroin are obtained for the content M 1.5
(atomic). on the basis of the irregular distribution ol str..:n
over the section on twisting the authors derive a relationship
between S o and the Length ot the specimen, its radius aadg Live
number of rotations. This expression and the experimental data
are used to calculate the factors A and B for the alloys
investigated.

8§ figures, 6 references.

Tabstractor's note; Complete translation.!
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