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S/185/¢1,/006/001/010/011

D210/D305
AUTHORS = Hertsriken. S.D.. Dekhtyar, 1 Ya. ,k Mikhalenkov, V.5,
and ~alchenko., V M -
TITLE: srudy of electrical transfer in stee Ls by the method 3
of inert tags
PLRICDICAL- Ukrayins kyy fizycanyy zhurnal, v. 6. no. 1. 1961,

129.135

TEAT: This study is a ccntinuation of a previous work (Rer. 5:

< 1. Hertsriken, I .Ya irekhtyar, ¥ 3. Mikhalenkov. % i, Madatova,
U¥*h, 5, 79. 1960 in which details of the investigation method

were described In this article it is only stated that molybdenum
inert tags were used. incorporated iuto the studied samples and \
that their dislocation was measured by means of a comparator with
precision of 2 m. In the present work two kinds of steel: 7407

and "U8" with carbon contents 0,35 and 0.7% respectively were stu-
died  as inert tags are aole to wove only into vacant nodes of cry-
stal-lattices the latter have to be zbandoned bv iron ions. The

Lard i/4
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4 /185/61/006/001/010/011
otudy of electrical transfer ¥210/L305

direction of tags moticn is opposite to that of iron ions. The
mass of transferred ions. expressed in gram-ions equals A M . %ﬁ

where S - the magnitude of the tag dislocation. g - the cross sec-
tion of the sample. V - the molar volume  The number of tags trans-
fer . equals. n - %; where V - velocity of tag motion. F - ¥araday,
i - current demsity. V - molar volume. Ixperiments were carried out
at 945 and 1020°C  the temperature controlled by a chromium- aluminum
thermocouple. with a direct curreant density of 12-15 a/mm? / abstrac-
ter's nose. In the given table the current density is given as
lO“sa/Cm ~7, ‘The dependence of the magnitude of tags displacement
from the F¥ime of passing the direct current is a linear one ror

each sample, temperature and current density. 11 all the experi-
ments it has been found that tags were displaced toward tne cathode
and iron-ions - toward the anode. ‘the authors explain this phenom-
enon as the result of interaction of { and re electrons, the carbon
valency e:iectrons filling the 3d energy level of iron atoms, confer-

ring on them a negative charge AL every time-moment only a part of
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8/185/61/006/001/010/011
Study of electrical transfer . L210/L305

iron atoms form negatively charged ions and are able to migrate
toward the anode. The velocity of iron jons migration was found
to increase with the rise of temperature which is not in agree-
ment with experiments on 0.1% carbon steel  The authors endeavor-
ed to determine the iron ions electric charge by means of the
formula E, - ¢ = RTycthy where Iy - activation energy of diffu-
sion. and 0 - activaticn energy of the process. but found that the
value of O is too similar to that of %y and. therefore. the formu-
la was useless They used instead another formu.la- gggg:

Fepdi
where z - electric charge. d - specitic gravity & - specific
electric resistance. U - diffusion coefficient 'rhc values of 2z ,
have beer found as folliows ror steel "40": 1.4 at 9450 and 1 03 /
at 10209 ; for steel U8 n 85 at 943%. and 0 3. at 10200, which
nproves the decrease of the electric charge with the rise of temper- N
ature anG the rise in carvon content. Imese results are regarded
by the authors as reiarively correct ouly. This statement has
been verified by the authors by cetermining the micro-hardness of
samples after treatment ;» sample of steel 40 was subjected to

sard 3/4
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$/185/61/006/001/010/011
study of electrical transfer. . v210/0305

the action of direct electric curren: density 15.000 a/cm2, for

4 hours a: 1020°C and after quenching. the distribution of micro-
hardness was studied The hardness of the anode part of the sample
markedly decreased and at the cathode end, increased which proves
the migration of carbon icas towards the cathode The cathode

part of the sample sccmed to be compescd entircly of martensite,
while the anode part was almost of pure ferrite with a few inclu-
sions of martensite. ‘lhere are 5 figiures. 1 table and 9 references:
7 Zoviet-ibloc and 2 non-soviet-bloc The references to the =nglish-
language publications read as follows H W, Mead, G.u. Birchenal,

J Met 8 sec. 2 1956, Metals Handbook, A § M <Cleveland, 1948,

ASSOC LATTON Tnstitut metalofizik:. aN USSR, Kiyev (institute
of Merallophvsics, au URrSsik. Kiyev:

SUBMLITTED : June 18, 1960

Card 4/4

APPROVED FOR RELEASE: 06/12/2000 CIA-RDP86-00513R000309930001-6"



"APPROVED FOR RELEASE: 06/12/2000

CIA-RDP86-00513R000309930001-6

AUTHORS :

TITLE:
resistance of alloys

PERIODICAL: Ukrayinskyy fizychnyy zhurnal, V.
, y

3 - 238

-

PEXT: Tne authors describe the influen

tion in alloys on the e
exists a large amount 0O
deformationg on electd
study was

sented in an earvlier publication

o

Card 1/4

Dekhtyar, I.Ya., Lytovchenko,

Effect of plastic deformition on the electrical

ce of vacancies end disloca-
lectrical resistance of the alloys. Tnere

f theoretical data on the efiect of plastic
rical resistance and the modin purpese of

+0o check this theory as well as the
which states

_‘.5_[' = Py I‘lb—-!k&;'l-_*_ &dkg‘f.::“lg‘h.}‘];:s",'
Po Po

s/185/61/006/u02/012/020
D210/1304

5,H., and Fedchenko, R.li.

-~

b, no. 2, 1961,

this
gutnors' theory pres

that

APPROVED FOR RELEASE: 06/12/2000

CIA-RDP86-00513R000309930001-6"



"APPROVED FOR RELEASE: 06/12/2000 CIA-RDP86-00513R000309930001-6

§/185/61/006/002/012/020
Lffeet of plastic deformation PN 0210/ D% 04 ‘ V

¢ = increase of specific resistance; fo — initial specific resis-
tance; ’v - resistance due to one vacancy; Od - resistance due o

one dislocation; b - Buerger's vector; 1 - mean lerngth of free dis-
location run; f - coefficient specifying the effective number of
steps which are the source of dislocations. From this equntion,
the constants A and B, and hence ¢y and fq can be easily calcula-
' ]

“ted by plotting experimental values of 1};5f52/;0 against = as

this should give a straight line. Bxoerimental resistivity meusure-
ments were made on Fe + Mo (0.9 to 1.5 %) at room temperature and
Fe + 1.0 at .% Ni, Pe + 0.9 at % Mo, and Fe + 0.9 at v oat 160K,
The samples were in the form of 0.5 mm diameter wire, 9 cm long and
they were strained up to 10 % at room temperature, and up to 150 ¢
at 78%°K. The resistance measurements were made with a potentiometer
and a sensitive galvanometer. For the Fe + Mo alloy measurements
carried out at room temperature the plot of Zl@/po against :t gave

straight lines implyirg that the prineipal cause of resistance in-

Card 2/4

APPROVED FOR RELEASE: 06/12/2000 CIA-RDP86-00513R000309930001-6"



"APPROVED FOR RELEASE: 06/12/2000 CIA-RDP86-00513R000309930001-6

$/185/61/006,/002/012/020
Effect of plastic deformation ,.. D210/D304

crease is due to dislocations. This can be explained by concentra-
ting vacancies near the admixed atoms, forming a "modified admix- D/
ture". The Mo concentration in “this experiment had no significant —
effect, probably because it was very high (0.9 %) in the lowest
concentration. On the basis of § determined in the previous experi-
ment, 9d was found to be 17-.10- 4}:(1 em/cm=2. No appreciable change

in resistance was found on annealing for 8 hours at 100°C after

10 ¥ deformation of a Fe + Mo specimen. For low temperature measu-
rements the deformation was effected at room temperature while the
resistivity was measured at 780K. After a certain deformation a
limit in the nuwber of defects is reached and the registivity rea-
ches a limiting’value. By plotting these curves according to Eq.
(1) straight lines were obtained in each case. Fe + Mo gave A =
0.037 and B = 0,011. The curve for Fe + Ni, plotted up to € = 70 %,
gave a siraight line going through the origin implying that the
main source of res}stahce are vacancies, with the relationship
A9/APO = 0.01 g3/2. For the vanadium alloy A was found to be zero

Card 3/4
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5/185/61/006/002/012/020
Effect of plastic deformation ... D210/D304

and B = 0,095, The differences between these curves are attributed j{
by the authors to the affinity of the admixed atoms for the vacan-
cies, being greatest for V and least for Ni. Other factors which
may affect the resistivity are the scattering of electron waves by
point defects (vacancies) and dislocations, and the interaction of
point defects with dislocations. There are 3 figures and 7 referen-
ces: 1 Soviet-bloc and 6 non-Soviet-bloc. The references to {he 4
most recent English-language publications read as follows: P.
Jongenburger, Phys. Rev., 90, 710, 1953; F. Seitz, Advances in Phy-
sies, 1, 43, 1952; S.C. Hunter, N.P. Nabarro, Proc. Roy. Soc., 1953
220, 542; W.A. Harrison, Phys. Chem. of Solids, 1958, t. 5, 44-46.

ASSOCIATION: Instytut metalofizyky AN URSR m. Kyyiv (Institute of
Metal Physics AS UkrSSR, Kiyev)

SUBMITTED: June 18, 1960
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§/126/61/011/004/001/02%

R EO73/E335
AUTHORS ; Dekhtyar, I.Ya. and Madatova, E.G.
TITLE: Change of the Magnetostriction Saturation During

Annealing of a Hardened Ferromagnetic

PERIODICAL: Fizika metallov i metallovedeniye, 1961, Vol.l1,
No.4, pp.507-512

TEXT; In an earlier paper (Ref.l) the authors have shown

that the change in the coercive force under conditions of
low-temperature annealing of a ferromagnetic which has been

hardened from a high temperature is due to the fact that the
dislocation loops arising during hardening increase with D///
increasing annealing time, This leads to an increase in the /,
dimensions of the dislocation loops which, in turn, brings -
. about an increase in the coercive force, The maximum possible
increase in H during annealing is determined by the time

required for tfe confluence of all point defects to the dislocation
loops to take place. From this time onwards H remains almost
unchanged. The authors investigated the changg in the

saturation magnetostriction during low-temperature tempering

Card 1/5
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Change of the Magnetostriction ... 5/126/61/011/004/001/023
E0?73/E335 V/

of ferromagnetics originally hardened from a high temperature. —_—

The case is considered where the hardening temperature is higher

than the Curie point and sufficiently high to produce dislocation

loops. According to earlier work (Ref.l y+ for nickel as a

ferromagnetic, the required conditions are satisfied by hardening

from temperatures above 900°C, In this paper a new method of

measuring the saturation magnetostriction is described, which is

based on studying the kinetics of the change in the magneto-

striction of low-temperature annealed nickel, previously

hardened from 900, 1000 and 1100°C, The use of this method

for investigating changes in the saturation magnetostriction

is also described. The method is based on applying the

quadrature dependence of the sag of a suspended wire A on

its length (Fig.1):

Card 2/5
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5/126/61/011/004/001/023
Change of the Magnetostriction ... E073/E335

e -t
4

In Fig., 1, Xo is the initial sag in the absence of any field

(&) .

1
LI I 1
f\l?“

O

and £M}{ is the absolute change in this quantity on

switching-on the saturation field7 H . The sensitivity of
the method is of the order of 10°‘ for initial specimen
lengths of 100 - 120 mm. The main advantages of the method
are its high sensitivity and speed. The formula used for the
calculations was applied by S.D. Gertsriken and one of the
authors for creep tests. The method was used for studying
theldinetics of changes in the magnetostriction of nickel,
tempered at low temperatures after being hardened from 900,

1 000 and 1 100 °C. The plots, Figs. 2 and 4, show the
dependence of the saturation magnetostriction As of nickel

originally hardened from 900, 1 000 and 1 100 °C, respectively,
Card 3/5
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$/126/61/011/004/001/023
Change of the Magnetostriction ... E073/E335

on the time of tempering at a tempering temperature of 100 °c.
The obtained relations are explained on the basis of the
concept that germination of regions of remagnetisation occur
on semi-fixed ring-shaped dislocations which are produced
during hardening of nickel from low temperatures. On the
basis of experimental data, the energy parameters were deter-
mined which characterise the behaviour of defects in the
metal. There are 5 figures and 6 references: 2 Soviet and
4 non-Soviet.

ASSOCIATION: Institut metallofiziki AN UkrSSR (Institute of
Physics of Metals, AS Ukrainian SSR)

SUBMITTED: June 15, 1960
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S/126/61/011/004/001/023
Change of the Magnetostriction .. EO073/E335
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25919 8/126/61/012/001/004/020

% 8i0d E073/E535
AUTHOhs: Dekhtyar, I. Ya. and Levina, D. A.
TITLE: Study of the influence of plastic and elastic

deformation on the coercive force of ordering and
non-ordering slloys

PERIODICAL: Fizika metallov i metallovedeniye, 1961, Vol.12, No.l,
PP. 30-37

TEXT: Ya, 8, Shur and V, A. Zaykova (Ref.12: MMM, 1958, 4,3)
found that tensile stresses lead to a displacement of domain
boundaries and they assume that, under the effect of elastic
loads, the direction of easy magnetisation in a single crystal
which is nearest to the axis in which the tensile stresses are
applied will become the direction of still easier magnetization, j
The authors of this paper studied the influence of plastic
deformation on the coercive force of nickel and of iron-base non-
ordering alloys containing Al (2.5 and 8%) and 8% Cr, binary
ordering alloys Ni,)ln (23.7 at.%¥ Mn) and Nijl‘o and ternary
ordering alloys Co-Ni-Mn (No.1l - 20% Co; 60% Ni, 20% Mn;

No.2 - ko¥ Co, 40% Ni, 20% Mn; No.3 - 60% Co, 20% Ni, 20% Mn).

Card 1/7
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25513
Study of the influence of plastic ... 8/126/61/012/001/004 /020
E0?73/E535

All the alloys were produced from high purity materials in a high
frequency furnace in an argon atmosphere, The ingots were forged
into rods, homogenized in vacuum at 1000 to 1200°C for 150 hours,
machined to a depth of 2 to 3 ma and then drawn into wire of

1l ma diameter (spscimin length 30 mm). The specimens intended
for studying the influence of slastic deformation on the coercive
force were 0.41 mm dismeter and 30 mm long. Following that, all
the specimens were covered by a film of aluminium oxide and packed
into nickel foil and, to relieve the stresses ,the specimens were
tnnealed in vacuum for two hours at the following temperaturest
900°C (Fe-Al alloys), 750°C (Fe + 8% Cr) and 1000°C (Ni_Mn,
lii,Fe, Co=Ni=Mn). After preliminary annealing, the -pgcimen- of
th8 ordering alloys (Ni,lln. m,h. Ni-Co-Mn) were subjected to an

ordering anneal. The specimaens of the Ni_le alloys were annealed
in vacuum at 450°C for 170 hours, those of the Co-Ni-Mn alloys
were annealed at 430°C for 150 hours, The specimuns of the Ni_Mn
alloy were subjected succesuively to the following heat treatmeata:
276°C - 95 hours, 310°C - 101 hours, 340°C - 50 hours, 355°C -

4?7 hours, 440°C - 28 hours. Following that, some of the

Card 23/
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253
Study of the influence of plastic .., s/126/61/0121001/oo4/ozo
E073/E535

specimens were water quenched from kho'c, whilst for the others
annealing continued as follows: 500°C - 13 hours, 520°C - 13 hours,
525°C - § hours, 530°C - s hours, 550°C - 8 hours, 580°C - 5 hours,
600°C - 8 hours, 620°C - 3 hours, 650°C ~ 5 hours. After annealing
at 650°C all the specimens were water quenched. Thus, each

group of the Nisnn specimens was characterized by a definite degree
of ordasring and”for each of these coercive force, Hc' Oe vs.
degree of deformation, &,% v Curves were obtained. Fif Ni
and for the non-ordering alloys, the curves H vs, i/t
represent straight lines,which confirms the dependence Hcﬁu
if data on internal friction in iron are taken into
consideration. Thus, the increase in coercive force on increasing
the degree of plastic deformation is due to the braking of

the domain boundaries on the coritinuously increasing number of
dislocations. The results for the ordering alloys after plastic
deformation are plotted: in Pig.3 for Ni_Mn (for apecimens
annealed at the following temperaturest éurVQ 1 - 490°C, curve 2 -
b40°C, curve 3 - 650°C); in Pig.4 for Ni_Fe¢ (curve 1 - annealed

at 450°C, curve 2 - quenched from 1000’0;; in Pig.5 for the

Card 3/7
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) 2500
Study of the influence of pljitgc +o. 8/126/61/012/001/004/020
EO073/E535 . . -

alloys 20% Co + 60% Ni + 20% Mn (curve 1); 40% Co + 4O¥ Ni « 20% Mn
(curve 2); 60% Co + 20% Ni + 20% Mn (curve 3) ( ordered
state, —-a-n_. disordered state). Fig.6 shows the dependence of
the coercive force on the degree of elastic deformation for the
alloys Fe + 8% Cr (curve 1 - left-hand scale H_, Oe¢) and the
alloy Fe + 2.5% Al (curve 2 - right-hand ascale® H y Os), In the
case of ordering alloys, the coercive force durinﬁ plastic
deformation is determined by the interaction of two processes: an
increase in the density of dislocations, which leads to an
increase in H_, and a destruction of the ordering, which leads
to a decrease in the coercive force. In the case of elastic
deformation of the alloys Fe ¢+ 2.5% Al and Fe + 8% Cr, the
coercive force in the elastic deformation range decreases with
increasing degree of deformation. This is explained by the fact
that the elastic stretching leads to a redistribution of the
directions of easy magnetization in such a way that in each block
the direction which is nearest to the direction of the tensile
stress will become the direction of easier magnetization, This
state corresponds to the lowest boundary energy, which leads to a

Card 4/7
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. ' : 25513, ‘ a
Study of the influence of plastic ... $/126/61/012/001/00% /020
. EQ73/E535 '

decrease in the coercive force, 1In polycrystalline specimens the
coercive force will not always decrease’with increasing degree of
elastic deformation. It will depend on whether the crystallo-
graphic anisotropy of the lattice or the axial anisotropy caused
by the tensile stresses is predominant. The first factor brings -
about a decrease in the coercive force, whilst the second leads to
an increase of the boundary energy of the domains, which impedes
the processes of remagnetization and thus increases the coercive
force, There are 6 figures and 16 references: 8 Soviet-bloc

and 8 non-Soviet-bloc. The references to English-language
publications read qE follows: Ref.5. Kaster; W., Bangert, I., !
Acta met., 1955, 3, 274; Ref.1l1, Brown, N., Herman, M., J.Mg;ala.
1956, 8, sec.2, 1353). ’ .

ASSOCIATION: Institut metallofiziki AN UkrSSR
(Institute of Physics of Metals AS UkrSSR) :
SUBMITTED: February 16, 1960 (initially) - ' i
November '12, 1960 (after revision) : '

e . e e, L
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' ~ 8/032 61/027/009/014/019
19.6 2% ) B101/B220
AUTHORS ; Dekhtyar, I. Ya., and Madatova, E, G
'\‘-—_—M\
TITLE: Exchange of experiance
VPERIODICAL: Zavodskaya laboratoriya, V. 27, no. 9, 1961, 1166 K

deformation of specimens caugeq by repeated quenching (see Fig.). Tube 3
of heat’-reaistant ateel is inserted into furnace 1 ang Quenching tank 23
Bpecimen 4 ig moved in this tube. The time of heating ang cooling ig

vaouo., Vacuum o4} was filled into tube 3 sealed at jtg botton end; v
furnace 1 ang disk 8 were rut into an evacuated vessel, Cyclie qQuenching

- 0309930001-6"
APPROVED FOR RELEASE: 06/12/2000 CIA-RDP86-00513R00



"APPROVED FOR RELEASE: 06/12/2000 CIA-RDP86-00513R000309930001-6

2TW7H

8/032/61/027/009/014/019
Exchange of experience B101/B220

resulted in a ohange of the diameter and length of the specimens, but their
volume remained practiocally constant. [Abstrnoter'a note: Complete :
translation], There is 1 figure. W

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

Fig. Scheme of the apparatus fo_r cyclic ,'thermal-g.reagnent .
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5/020/61/136/001 /010/037

B019/B056
AUTHORS: Dekhtyar, I. Ya. and Mikhslenkov,V. S.
A ] f
TITLE: The Temperature Effect Produced Upon the Angular Correlation

of the ) ~Quanta Formed During the Annihilation of Positrons
and Elecirons in Bismuth

PERIODICAL: Doklady Akademii nauk S5SR, 1961, Vol. 136, No.1, pp. 63-65

TEXT: In an earlier paper the authors investigated the angular dis-

tribution of the ) -quanta formed during the annihilation of positrons and
elzctrons in bismuth at room temperature, The investigations were carried

ous on a bismuth single crystal and showed g narked anisotropy of the

e€nergy suriace cross section which is perpendicular to the main axis of

the crystal. The anisotropy is about 14%. The angular correlation curves,
among other things, depend on the interaction of the positrons and the lat- /
tice vibrations. It is therefore of importance to know the effect produced \
by temperature upon the angular corrslation. In Fig. 2 the mean values of e
the maximun momenta of the electrons in mc-units (m = photon mass,

¢ = velocity of light) for 300°K (curve 1) and for 90K (curve 2) are

Card 1/3
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The Temperature Effect Produced Upon the S/023/61/136/OO1/010/037
Angular Correlation of the I -Quante Formed B019,/B056

During the Annihilation of Positrons and

Electrons in Bismuth

graphically represented. As may be seen, the anisotropy at 90°%K is much

lower (about 8%) than at 300K (about 15%). The results obtained indicate

a change ir the character of the positron-electron anrihilation. In the J
case of low positron energy, the single-photon annihilation is considerably
less probable than the two-photon annihilation, In the case of positron
energies of about 10mo (mo is the pcsitron mass), the ratio between the

single-photon annihilation and the two-photon annihilation in bismuth is
0.2. The difference between the surfaces bounded by the curves 1 and 2 in
Fig. 1 yields the decrease of the total number of positrons taking part

in two-photon annihilation. This decrease ig,in the given case, 30%. The
authors thazk A. A. Smirnov and M. A. Krivoglaz for discussions. There are
2 figures, 1 table, and 3 references: 2 Soviet and 1 US. :

ASSOCIATION: Institut metallofiziki Akaedsmii nauk USSR (Institute of the
Physics of Metals of the Academy of Sciences UkrSSR)
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The Temperature Effect Produced Upon the S/02761/136/001/010/057
Angular Correlation of the » -Quanta Formed B013/B056 :
During the Annihilation of Positrons ang

Electrons in Bismuth :

PRESENTED: July 15, 1960, by G. V. Kurdyumov, Academician
e SUBMITTED: July 13, 1960

Legend to Fig. 1: Angular distribution of J' -quanta st 90°K (curve 1) and
at 300°K (curve 2). Legend to Fig. 2: Angular diagram of the effective
Daximum momenta of electrons ip bisnuth at 300%K (curve 1) and at 90%
(curve 2). . . .
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8/020/6"/14¢. o+
B'04/B102
AUTHORS By ‘s Ya., and Mikhalenkov. V. §,
TITLE: St "tz angular correlatior of GAMME. ., 2
“Roeo vovelectron annihilation 1n zin:
PERIODICAL: i+ - ~ :suk SSSR, Doklady. v. 140, no. u
N
TEXT: The ..t ; - ed the anisotropy in tdﬁ.electron N
zine single ., y.: “+78 % Zn). Because of the differen: ..
distances i:. 1. “lane (2.6995 &) and in;%ﬁe piane pa .
principal a1 (e A; a considerable anisot;bgy of the v.wn ..
tum was to bo o, *  The angular distributien of the - .. Lo ap
measured at nitrc . .., room temperatares. Thg;half»wsdrra
distribution « ... + - unambiguously related th the maxiu . :
momentum (R, B, ;. ~. T. Stewart, Phys. Rev.. 98. 48¢ ¢ -
half-widths -f 1:. - 1ir gamma quantum distributions .o
the princips! zy::0 . vy {perpendicular to the princ pi:
fdllows: o
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§/020/6 7 4.

Study of ti. ar ‘relation of , . B'Od/B!OJ
- 300K
b o : 4z
Lo :)’
The anisotr - . +f-widths at roth temperatures .
effective v,., ‘I momenta are determined frop £
part of the .. - furves. The resylt is the sam. -
tropy. Dat. - “P¥ibility of zine orystals (1. p
Rev., 71, 5. ¢, © 7-78. Rev., 76, 415, go" (19491 4.
ratures ar. Coln o, 't these results. There jg g Qial
ity betwesn . . +¥ in Susceptibility and the a1 -
maximum ele. oy . , . - If the ion ¢ontributicn 1o aq. .
susceptibiii-; i *+ zie, the electron contribution - . -
bility wil: Ba vy X'\(e) = 4.9 ZO"'b, X',(-e) = ooy
struction - i {.stribution turves is discusaed, I
that part cf 1}, . “¥'ns with a momentyp P> P, are prii. -
lation of 4..;.. . o fhe contribution of d-electrons
direction 1 A “=iin parallel Cirection. With an ..
temperature 3. . © W the curve of angular ¢orrelat;. -
Card 2/3
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{ 8/020/61/140/006/012/030
Study of the angular correlation of B104/B102

This corresponds to a contribution of single-photon annihilation. The
authors thank I. A. Naskidashvili for having grown the single crystal.
There are 1 table, 3 figures, and 8 refgrences: 4 Soviet and 4 non-Soviet.
The 2 most recent references to English~-language publications read as
follows: N. F. Mott, H. Jones, The Theory of the Properties of Metals
and Alloys, London. 1938; A. T. Stewart, Canad. J. Phys., 35, 168 (1957).
FRESENTED: May 20, 1961, by G. V. Kurdyumov, Academician

SUBMITTED: May 18, 1961
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Konobayevskly, 3. T., Corresponding Menber,
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30V/6176

Academy c¢f Sciences

Deystvive vadernykh i{zlucheniv na materialy ({The Bffect of

Nuclear Radiatlocn on Materials).
1952. 383 p.

Sponsoring Agency!
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Errata slip inserted.
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e
The RBffect 5f Nuclear Radiation (Cont.) 30v/6176

! PURPOSE: This bcok 13 intended for personnel concerned with
nuclear materlals.

COVERAGE: This 18 a collection of papers presented nt the
Moscow Conference on the Effeet of Nuclear Radlation on
Materials, held December 6-10, 1960. The material reflects
certain trends in the work being conducted in the Soviet
scientific research orginigation. Some of the papers are
devoted to the experimental study of the effect of neutron
irradiation on reactor materials (steel, ferrous alloys,
molybdenum, avial, graphite, and nichromes). Others deal
with the theory of neutron irradiation effects (physioqg B
chemical transformations, relaxation of internal stresses, L
internal friction) and changes in the structure and proper= o
ties of various crystals. Special attention is given to
the effect of intense Y-radlation on the electrical,
magnetic, and optical -properties of metals, dieleatriocs,
~ and semiconduciors.
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The Bffect of Nuclear Radiation (Cont.) 30v/6176

Andronikashvili, E, L., N. @. Politov, and M. Sh. Getiya.

Effect .of Irradiation in a Reactor on Structure and Hardness

of Alkkali-Halide Crystals 277
The irradiation was conducted in the IRT-2000 Reactor at
the Physics Institute of the Georgian Academy of Sciences.

Orlov, A. N. Use of Electronic Computers for Calculating
Radiation Disturbances in Metals 288

e
Y Dekhtyar, @ and_A. M. Shalayev. Change in Physical

Properties of Ferromagnetic Metals and Alloys Caused by
Y -Radiation 294

gevtsriken, 8, D, (n@i‘i@@): and N. P. Plotnikova., Effect
of Y-Irradiatioh on Processes of Ordering and Disordering in

Fe-Al Alloye 306
Konozenko, I. D., V. I, Ust'vanov, and A. P. Galushka.
Y-Conducﬁvity of Cadmium Selsnide ‘ 308
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DEKHTYAR, I.Ya,; LEVINA, D.A,; MIKHALENKOV, V.S.

Effect of ccmpression from
tion of iron-nickel alloys,

—

all sides on the
Sbor. nauch,

magnetization satura.
rab, Inst, metallofiz,
AN URSR no.14:37-45 162,

(MIRA 15:6)
Iron-nickel alloys-—’l‘esting) (Magnetization)
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S,/601/62/000/015/003/010 :

AOOL/ALZT :
AUTHORS : h_?ﬁk&f!ﬂf' I.Ya., Mikhalenkov, V.S., Fedchenko, R.G.
TITLE: Rating of the interatomic action in ferrochromium alloys at high
temperatures
SOURCE: Akademiya nauk Ukrayins'koyi RSR. Instytut metalofyzyky. Sbornik

nauchnykh rabot. noc. }5. Kiev., 1962. Voprcsy fiziki metallov 1
metallovedeniya, 117 - 122 <

TEXT: The authors investigated the paramagnetic susceptibility vs tempera-
ture curve of ferrochromium alloys containing 12.4, 24.5, 33,6 and 41.6 atomic % /
cr, respectively. The alloys were smelted in an induction-type vacuum furnace. v

The ingots were homogenized for 50 hours at 1,200'0, and.then forged and drawn to —
2 mm in dismeter with subsequent 3-hour ann2aling at 900 C to relieve the drawing .
stresses. The paramagnetic susceptilbility vs temperature curves obtained proved
that the tested alloys comply with the Curle-Weiss law. A number of formulae and

''a table are presented. The jinvestigation results reveal that, if in changes of

. the state of the solid solution, magnitude n 1s changed in the same direction as
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Rating of the interatomie action in , A0O4/p127

entration of the secon constituent, this
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€re are 3 figures and 1

is the casge with an increase in cone
Will favor the "strengthening" of 1
~ table.

' SUBMITTED: March 10, 1961
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5/165/62/007/012/011/021

D234/D308
AUTHORS: Dekhtyar, I.Ya. and Polotuyuk, V.V,
—_— —
TITLE: The change of coercive force after annealing

deformed Ni alloys with additions of cerium,
praseodymium and gadolinium

PERICDICAL: Ukrayins'kyy fizychnyy zhurnal, v. 7, no. 12,
1962, 1324 - 133%° :

\—

TEXT: The concentration of Ce, Pr, Gd was 0.1 to

0.4 % by weight. Specimens (0.8 mm in diemeter) were annealed

in AT at 10009C for 2 hours, then subjected to torsional deform-
ation up to nd/1 = 0.7, and heated te 2500 - 670°C at 10-3 mm Hg,
after which the coercive force was measured. Coaclusions: 1) In-
crease of Ce, Pr, Gd concentrations leads to a nearly linear in-
crease of the coercive force, both after initial annealing and after
deformation, with maximum variation in the case of 0.4 % admixtures
(by about 15 % after deformation). 2) The rate of variation of

the coercive force is not affected by admixtures up to 0.1 % but

Card 1/2
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S/185/5
The Change of Coercive forge

2/007 /01 2/011 /021
. D234 /D308
\
isg Considep

ably increaaed by
tion or the alloy wjty 0.4 ¢
5200¢ o)

X y 1nvest1ga-
Gd g Owed no ecrystallizatlon below ;
' even op Prolongegd anneallng. At 57000 recrystallization was _// '
Observeq 5 Minuteg after the beglnnlng of annealing. For the low. L//’
temperature Stage jt is calculated that
- 2/3
- A} -,
n (10 4 H /A o nay) Ny (aD T/ kT) (8)
and, fop the hlgh~temperature Stage,
{0 2 T/ 1
T4 Hc/'Fc max (kT/T Smay) 1n (1 + /T, ) (19)
Both relatiogng are conflrmed. There are § figureg &nd 2 tableg
ASsocIATION, Tustyiye metalofizyky AN URsR, (Yyiv (Institute
of leta] Physicg g UkrSsR, Kiev)
SUBHITTED: May 23, 1962
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1
29,2500
g Y100 5/126/52/0315 -
A IRS .
THORS : Dekhtyar I E039/E.135 3/002/016/019
TITLE; Magnet ~=:Ya:, Levina, p.4. . d
fagneti ) +A., and. M
at hiShc ;atu’fatlon of alle . Mikhalenkov, V.S,
PERIODICAL, Fizi} * sideq p"eﬁsuregys °f iron angq nickel
: ik
a4 metalloy i metallovedenl),e
' V.]_B. no. 2 )
L=} 1962'
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Magnetic saturation of alloys of . e gé;gfgg§§0}3/002/016/019

d over the Pressure range
re is a change in the magnetic moment of
he decrease in distance between thep at

tion of 1% Mo to Fe + 369 Ni approximately
ive change in magnetic saturation, but further

&ree of order is not change
investigated but that the

the atoms on account of ¢t
high Pressures, fThe addi

in a satisfactory explanation Y
of the Processes occurring,
There is 1 tabie,
ASSOCIATION: Institut
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D .
~DEKHTYAR, I.Ye,; MIKHALENKOV, V.S.; FEDOCHENKO, R.G.

Evaluating the inter
atomic interation i
iligf temperature. Sbor. nauch, mb.nln:tir(m-cbromium alloys at
7=122 162, _ o metallofiz, AN URSR no.15:

(Iron-chr < :
chromiun alloy‘_g-Themal Properties) (Crystal latéﬁ::)lS.lZ)
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x

AUTHORS: Dekhtyar, I Ya., Madatova”E. G.

o TITLE: ‘Effect of cyclic heat treatments on the volumetric propertics of mf‘;‘tals
’ and alloys. » - ‘
SOURCE: ‘Metallovedeniye . i termicheskaya obrabotka; ‘materialy konferentgii po
: metallovedeniyu i tcrh‘xicheskoy obrabotke, gost. v g, Odesse v 1960 g.
Moscow, Metallurgizdat, 1962, 29-34. : S
!

T

TEXT: The paper describes an experimental Investigation of the mechanism of
elongation of a metallic body in one direction and contracticn in another direcgion
upon multiple high-temperature thnching. More specifically, the investigation
comprised: (a) The effect of multiple quench (MQ) on the voluntetric Thanges’of
metals, and (b) the effect of MQ on the decomposition rate (DR) of supersaturated
solid solutions (58S). Effect of MQ on volume changes: Wire spécimens 0.5-0.9
mm diam and strip 4 mm wide and 0.1-0.2 mm thick were employed. Specimen
length: 100-150 mm. Pure (99.99%) metals, namely, Ag, Au, Pt, and 50;50: alloys
of Cu end Ay, a brass, and a+B brass, were tested. Quench (Q) temperitures
{T) 500-1,000°C. For a given number of T cycles {e.g., 1,000) the empirical
¢longation equation, ¢ = A exp (-U/kT), appears valid (A ard U are certain mazerial-

Ca.rd 1/3
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Effect of cyclic heat treatments on the volumetric ... 3/810/62/000/000/00.‘75/013
. T

dependent constants), The macrodeformation thus obtained appears to be the gum-

mation or accumulation of the microdeformations derived from each single T gycle,
which may be attributable to an éxcess concentration of vacancies obtained after

- each Q and the character of their motion as a result of interaction with dislocjtions,

It'is found that the value of the constant U is indeed close to that of the energy’of

T k! e e e e e e em e

S T A P NE KN T o B e as s 0h e s -

-, vacancy formation. Effect of MQ on the DR of 853: Several Ag- and Cu-bpsed
alloys with various admixtur—e-s_w—é-ré—pﬁam._-]?mos and test-data graphs pre
shown for an Ag-Cu alloy containing 6 wt. % Cu. This alloy was qualitativelys
representative of others tested. A single Q produced intense grain growth, thicken-
ing of grain boundaries, and appearance of porosity., The T and time dependance

- of hardness (H) is taken as a representative characteristic, and it is found that MQ
Sp:cimens attain their H maximum upon a change in anneal T more rapidly than a
SQ specimen, even though the value of the maximum H is lower than in the SQ:spc-
cimen, a phenomenon that indicates an acceleraticr of the decomposition (D) of the
SS& and also an acceleration of the process of coagulation of the precipifating parti-
cles of the new phase. 3 -ray-diffraction studies, in agreement with microstryctural
and H investigations, show that during the aging of a specimen the second phasg
appea2rs much more rapidly in MQ specimens than in SQ specimens., In summary,

- the effect of MQ on the volumetric changes in Ag, Au, and Pt point to the conclusion
that in slender specimens MQ leads to a considerable dislocation density, attended
Card 2/3 : '
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Effect of cyclic heat treatments on the volumetric ..., 5/810/45}1/000/000/00?;/013

by great internal stresses in the solid-solution crystals, and since the D of the solid
solutions is a diffusion process, the presence of internal stresses must afford an
acceleration of the D process as observed in the present investigation. There is no
detailed theory of the D of 555 on the basis of dislocation concepts at this time.
Turther investigations and accumulation of additional data are required to clarify the
function of dislocations and other defects of the crystalline structure in the process
of the D of the SSS. There are 7 figures and 2 Russian-language Soviet
references, .

ASSOCIATION: Institut metallofiziki, AN S55R. {(Institute of Metals Physics,
Academy of Sciences, USSR).

<oy
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' 8/601/62/000/016/007/029 |

E193/E383 _ a4
. AUTHORS: Gertsriken, S.D. (Deceased), Dekiatyar, I.Ya. and !
SR Kumol, L.M. s o .
' ’I‘.ITLE;;' A study of the behavior of defects formed in chromium

and niobium during filing

SQURCE: Akademiya nauk Ukrayinstkoyi RSR.  Instytut metalo-
A ‘ fyzyky. Sbeornilk nauchnykh rabot. no. 16. Kiyev,
R . ’ 1962, Veoprosy fiziki metallov i metallovedeniya.

. - 55 - 58

TEXT: Plastically &formed snecimens of 99. 995 pure Nb and
99.9% pure Cr were obtained by filing with various types of files,
the degrec of deformation varying with the sizme of the filings i
which were separated into fractions by sieving. X-ray diffraction .
" analysis was used to determine the effect of the size of the
{ilings (i.e. the degree of deformation) on the block dimensions
D., the magnitude of the stresses of the second type HDaf/a  and
the dislocation density N ipn the metals studied. It was shown ,
that with decreasing size of the varticles I decrensed and Aa/a ,f
o dncreased. ‘At ental paticle size thedegree of deformation was higher in Nb,
{ Card 1/2 . . |
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: 5/601/62/000/016,/007/029 -
!_cﬁ study of tha e ‘ E193/E583

" the block dimensions reaching a value of 2.3 x 10.'6 cm: in the

i1 - 16 g fraction in the case of Nb, and in the 1 - 35 1 fraction
‘4in the case of Cr. N increased with decrcasing particle size,
reaching saturation in filings of the 1 ~ 18 u fraction.

i7" There are 1 figure and 2 tables..
‘i SUBMITTED: January 26, 1962 -

v
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GERTSRIKEN, S.D. [deceaseq]; DEKHTYAR, I.Ya.; KUMOK, L.M.

Studying the behavior of defects occurring in chromium and niobium

duriiig %heir deformation by filtng., Sbor. nauch, rab. Inst.metallofiz,

AN URSR no.16:45-58 '62, ‘ (MIRA 16:5)
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o E193/E38%
 AUTHORS: ~ Dekhtyar, I.Ya. and Shalayev, AJlM.
L . L e —
TITLE: . The effect of y~radiation on some properties of

- o daformed motals - ‘ _

 SOURCE: ' Akademiya nauk Ukrayins'lkoyi RSR. Instytut metalo-
: B fyzyky. Sbornik nauchnykh rabot. no. 16. Kiyev,

1962. Voprosy fiziki mectallov i metallovedeniya.
, 48 - 54 :
TEXT: The effect of y-radiation on the microstresses and

I ‘concentration gradients in Fe-Cr (8, 10, 12% Cr), Fe-25 at.% Al
‘and steel Y 8 (U8) specimens was studied. The test pieces, in the -
“form »f strip 30 - 35 mm long and 0.3 mm thick, were homogenized -
and then bent over a 60 mm radius in a suitably-shaped vice. The

" bending operation was carried out at 720 “C on FeSCr alloys,

at 620 and 1200 °C on the Fe-Al alloy and at 850 C on steel us;
after bending the specimens were held at the temperature for

1 - 1.5 min and then water=-quenched. The radius r_  of the i
'specimen was determined, after removal from the vice, from the - !
! depth of the arc curvature. The specimens, e¢ither free or clamped !
Card /4 ‘
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in a flat vice, were then bombarded with Y-r*adiation and the
"' resultart changes Ao” in the internal microstrosses were calcu-
lated from the formula: -

Do o= EZ

: o - : \ 'rer"':r—

where "L  is the Young modulus, 2 - the half-thickness of the

‘Speciment and x its radius after the irradiation treatment.

| For comparison,” Ao - was also determined in specimens held in a

. flat wice but not irradiafed.- Typical results are reproduced in
“Fige 1, whege Ao (kg/mm”) is plotted against the y-radiation

" dose (y{ cm®), the various curves reclating to the following Fe~Al

alloy specimens: 1 - bent atvﬁpo,°c and irradiated in a flat viee;: -
5 - bent at 620 °C and aged in a flat vice without irradiation;

"5 = hent at 620 °C and irradiated without clamping; & - bent at’

- 1200 °C and irradiated in a flat vice. The following explanation

_was postulated of the y-radiation-induced relaxation of internal

{ microstresses observed in the course of the present investigation.
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‘Fraenckel pairs or more compleix (dislocation~-type) defects are
“formed in the metal as a result of y-radiation. These defects

have ‘increased mobility at the moment of their formation and

_migrate to the microstress regions, annihilating defocts formed
“during the preliminary deformation and, consequently, leading to =
.r'elaxation of internal stresses. In general, it can be stated that
y-radiation reacts with metals and induces in them processes that
lead to the formation of a structure more approaching the state of | :
equilibrium. Similar results were obtained during studies of the '
effect of y-radiatiom on the coercive force of nickel wires
preliminarily deformed in torsion; -the higher the degree of ' .
‘preliminary deformation, the greater was the y-radiation-induced i
‘decrease in the coercive force of the test pieces. An additional, !
‘more dirsct proof of the y-radiation-induced increase in the . !
"mobility of atoms was obtained in the following manger. ‘Specimens !
of & 27% Mn-Ni alloy were vacuum-annealed at 1 000 € for 1 h. .
A concentration gradient was formed in the surface layer as a resulti
of volatilization of Mn. Measurements of the width of the (311) |
and (200) diffractions at half-height of the maximum, before and ‘

APPROVED FOR RELEASE: 06/12/2000 CIA-RDP86-00513R000309930001-6"



"APPROVED FOR RELEASE: 06/12/2000 CIA-RDP86-00513R000309930001-6

ERR o © .. 8/601/62/000/016/006/029 j
‘z,The effe(t of vuun Dl93/D)8'5 ;
aft«ar y-irradiation, showed that thm trentment brought about a ,
- connideruable decrease in the Mn-—concontratlon radient.
_:.'I‘here are 5 figures. : g
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AUTHORS:  Dekhtyar, I,Ya,, Madatova, E.G,
TITLE: atomotric ihyesiigatibns_pn nickel and silver,

o quenched: from hig_hgtémpe’r_uturem L
SOURCE: Akademiya nauk Ukrayins'koyi RSR, Instytut metalfyzyky, & -
"% Sbornik nauchnykh rabot, no,16. Kiev, 19532, Voprosy :
: fiziki metallov i metallovedeniya., €3-67

- TEXT:  Small dimensional changes_were determined by measuring the
- change in the deflection of a catenary of the test material in the
form of a foil 0.2 to 0.3 mm thick and 120 to 150 mn long. This
enabled relative changes in volume of 10'5 to 107° 1o pe determined,
. The ends of ‘the strip were attached to a bar of the test material, .

which was either pure nickel, the foil being quenched from 900 to !

1100°C, or pure s8ilver, quenched from 700 to 900°C., The foil

I them only loops of fixed dislocations, The volume changes - i
i observed in the tests therefore corresponded to the e¢limination of |
i these loops, "The calculated density of the loops was B
‘0,92 x 1015 3,33 10-15 and 8,47 x 10-15 for nickel at 900,
1009 and llo0°¢ respectively, the cerresponding calculated loop
Card 1/2 - - o ' : S . S
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N o - S o ' A
‘d}ameters being 1120, 1090 and=880'§i - ¢eorresponding values for :
‘silver were 1.51, 3.88 and 5.5 x 10~ 6 at temperatures of 700, 800"
“and 900°C with loop diameters of 1770, 1470 aand 1280 A, There are
& tables, N A

fquMiTTED:;, January 5, 1962 ,1;{“ E i,”
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Studying the rate of remagnetization during the repeated hardening

of iron-silicon alloys. Sbor, nauch, rab, Inat.metallofiz, AN URSR

no,16:68-70 162, (MIRA 16%5)
: (Iron-silicon alloys--Hardening) (Magnetization)
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B106/B112
AUTHORS: Dekhtyar, I. Ya., and Madatova, E. 6.
TITLE: Change of coercive force on tempering of hardened ni xe.

PERIODICAL: Akademiya nauk SSSR. Izvestiya. Seriya fizicheskaya,.
v. 26, no. 2, 1962, 270-273

TEXT: The connection between magnetic (domain) end dislocation structur-
of ferromagnetics was investigated. For this purpose the authors stud:za
the change in coercive force Hc on low temperature tempering of pure

nickel which has been hardened by quenching from 900, 1000, 1100°C. The
specimens were 70 mm long and 0.4 mm thick wires. After hardening they
were tempered at 100°C for 18 hrs. Hc was measured evary hour (Fig )

Calculation of the coercive force as depending on the time of low
temperature tempering was in good agreement with the =xperiments
According to I. Ya. Dekhtyar and E. G. Madatova (Ref. 1: Izv. vyssh
uchebn. zaved. Fizika, no. 1, 63 (1961)), the coercive force beccmes v
practically stable after sufficiently long tempering at 100°C of high

Card 1/4
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temperature hardened nickel. This behavior occuirs as soon as praciically
all existing point defects have migrated to the periphery of the prismatv::
deformation loops and the regions of remagnetiza=ion are growing nc
longer. Nickel specimens in this state were subsequently tempered at higr
temperature (700°C) until H, became equal to H . Coercive force wes

measured every now and then during the tempering (Fig. 1)- It decreases
exponentially with proceeding time of tempering uaccording te¢ the law
Hc = Ho + AHmexp(-at). The change in free energy of the system was

considered taking into account the kinetics of formation and growih of U/
nuclei of the "excess'" phase. "Excess" phase are the loops of prisuai:: o
dislocations which after long low temperature tempering reacn certazr
dimensions. The equations
1 1
dr/dt = -D(T)E;— r—-]
cr

for the rate of coalescence of the dislocation l>ops (Ref. 6, see nzlow)

*y Q’ >2'2 3
and Hcﬁn1) 03nd1N5< 1T /1’1

5 for the dependance of the zoerz.ws Iixr -
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on the gize of'the dislocation loo
) ps (Ref. 1) were made the startj
pointag, T - slze of the dislocation loops, Top - critical s?zzraznfhe
respective tempergture of sxperiment (dislooation loop with r~r _ vanish
loops with p > e tur ’
P FrTa will grow); D(T) = funotion depending on temperature in

d. - thi
1 - thickness of the '"plate" (in the ouse in question nearly equal to the
V;lcancy fiameter dv), NS = number of dislocation loops in a orystal of
size L, r ~ mean sine of the leopa, Is = saturation mugnetization. The

calculationag yiel = '
yielded Agmax Aronso' where A = °3"d1( t 1'=2/LjIS;

n =n t = r T
s, sexp(Bt)y ng 2urNs/dv| ro= T oxp(kt). ‘this expression means

the maxlmum radiu f tlle [} w ro« \ l Of
Cal‘d 3/4
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all existing flows on the loops of the prismatic dislocations. There are
3 figures and 7 references: 2 Soviet and 5 non-S>viet. The three most
recent references to English-language publications read as follows:
Kimura H., Maddin R., Kuhlman-Wilsdorf D., Acte matallurgica, ], no. 3,
145 (19595; Ref. 6: Silcox J., Whelan M. J., Philos. Mag, 5, no. 49, 1
(1960); Johnson C. A., Philos. Mag., 5, no. 60, 1255 (1960).

Fig. 1. Dependence

of coercive force of Ni K.oe " ¥//
on glowing time. amuigqﬂ 00l Lo i -
_ w | Q@‘\ 700°
Legend: (1) glowing at " 900
100°C; (2) glowing at
700°C; (3) hrs; (4) min. ] %§§\N
¥,

g & & tivge 0 39 60 92 120t
£y &
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B106/B104
AUTHORS: Dekhtyar, I. Ya., and Shalayev, A. M.
.-__'_/'—_\—.
TITLE: Effect of lattice defects on the displacement velocity of

the domain boundaries

PERIODICAL: Akademiys nauk SSSR. Izvestiya. Seriye fizicheskaya., v 26
no. 2, 1962, 273-276

TEXT: The effect of lattice defects on the rate of magnetization cf pure
nickel (99.99 % Ni), of an Ni-Cu alloy (30 % Cu), end of an Fe-S: allcy
(4 % 9i) was studied. The specimens were 50 mm long and 3 mm thick
polycrystalline cylinders. As the specimens were no single crystals wiih
simple domain structure, the authors did not obtain the velocity cf
displacement of the domain boundaries but only the rate of magnetizasion
of the specimens which is proportional to the velocity of displiacement.
Two coils were wound around each specimen, one for magnetizatiorn ¢f thns
specimen and the other for measurement of the induction appearing when
the field is applied to the specimen. The curves of the currents indused
in the coil were recorded on a film by a loop oscillograph. All specimens

Cudt% :77
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N
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Effect of lattice defects on... B106,/B104
were examined after tempering or after plastic deformation by twisting ¢
after ediocactive irradiation. The latter was doae in two ways: e_thz:

by gamnas from a 0060 preparation or in a reactor with filtraticn ¢f

therma. neutrons by a cadmium filter. The thermal neutrons cauvse =z flux cf
gamma quanta which act upon the specimen in addition to the fa:t neutrons V/
Plasti: deformation causes dislocations in the material. Irraiizzicr #i- -~
gamma quanta causes paired Frenkel' defects and complex d2slozzions. Alsc
the fast neutrons cause dislocations, Therefore, in the dsscribzd ireatmen

of the specimens imperfections will arise which are a resistance zc i1z
migrat.on of the domain boundaries. Fig. 1 shows the depsndenzs . f
magnet.zation rate of Ni-Cu specimens on the applied field {for tn= 4lffsrent

pretreatnents). The magnetization rate was found to dacreass witn 'n reasing
degree ol plastic deformation. Similar conditions were als: found is
specimens of Ni and Fe-Si alloy. Fig. 3 shows ths effezt ¢
tion dose on the magnetization rate »f Ni and Fe-3i alloy

nagnetization rate can be explained by the slowing down of doma:r ton

migration by the defects arising on plastic deformaticn or radi:
irradiation. Recovery can be explained either by radiation znnez
t} » defects with increasing radiation dose, or by a gqualizative

;ard 2/&

[
1
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Effect of lattice defects On... B136/B104

redistribution of the imperfections in the material with increasing
radiation dose. There are 3 figures and 7 referfenses: 4 Soviet and

6 non-Soviet. The three most recent references/ to Engliﬁh—language
publicasiony read ag follows: DeBlois R. w., Jﬂ Appl. Fhys., 29, 459
- (1958) ; Galt J. K., Phys. Rev., 85, 4 (1952); Rudbell D. 5., Bean (. P.,
J. Appl. Phys., 26, 11, 1318 (1 3%5

Fig. 1. Magnetizetion rate of Ni-Cu versus field utrength.

Legend: (1) deformation 0.15y (2) deformation 0.375 (deformations in nd,/1
unitsy renumber of turns on twistin y 1 - length, @ - diameter of
spegimer..); (3) annealed specimens; ?4) €050 gamma irradiated specimens
(10 r%g (5) specimenas irrad%sted in & reactor (5107 r); (6) idem,

1.5+ 10%71), (7§ 1dem, 2.5-10° r)} ordinates - v, m/'sec.

Tg. 3, Magnetization rate versus radiation dose for specimens of nickel
(v - 3) and Fe-si (4 - 7). :

Legend: (1), (4) B = 40 0e; (2), (6) H = 24 ves (3), (7) H = 20 oe;
(35) 2 = 30 oe. Ordigatea - V, m/aec; adbscigsae - radiation dose, r.

LS
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3/020/62/144/004/012/C24
B125/B108

AUTHORS: Dekhtyar, I. Ya., and Levina, D. A.

TITLL: Theﬂihflﬁenée ??ﬂpresnure on the atomi: magnetic moments and

th2 parameter of exchange interaction in some iron alloys

BRIODICAL: Akademiya nauk SSSR. Doklady, v. 144, no, 4, 1962, T70-773 f
v
TEXT: In order to avoid the experimental difficulties of directly in-
vestigating the influente of pressure upon the atomic magnetic moments and
upon the exchange interaction in some iron alloys the authors examined the.
temperatare dependence I_ = 10(1 - £(7/6)) (1) of magnetic saturation,

liith le/gp = -mf3H, (1) leads to the equation
-%/GH = T ("Jmo/mo’é)p) - T(@IS/BT)(Q i/%9p) valid in the range of para-
processes. I° is the magnetic saturation at OOK, 0 = zﬁ/?k is the Curie

temperature, z i3 the coorQination number, A is the parameter of exchange
interaction, & is the volume magnetostriction, Measurement of the mag-

Card 1/3
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Tre influence of pressure ... B125/B108 :

netostriction of the paraprocess at two different temperatures makes it
possible to determine=9mo/m09p and 2i/A%. wiof forzed and annealed samp-

les of Fe + 3150 Ni was measured. It increases linearly with increasing

field strength; calculation with measured data gave (915/3T)2980K

= -5.55 oe/deg and (aIs/QT)347°K = - 8.72 oef/deg. Fig. 2 shows the i

dependence of -QmO/mO’Bp and -5K/Rdp on the nickel concentration. The

crosses mark the experimental points found by measuring the atomic momentis

at low temperatures, ’Jmo,’mogp has a maximum at ~:34% Ni. For p = 10% atm
the relative variation A%/ = (1 + (1/6))‘ﬁa/malloy of the s-d exchange

interaction paramcicr amounits to respectively 0.174 0.353 0.173 and 0.04
Tor 31; 34.7; 38iard 44:9 % of Ni in the alloy: ﬁ is the space factor:
Bhe matnriie mament shanges siighily with chansipns cRReRRiFRtinn: The
atomic magnetic moments and the parameter of exchange interaction of
partially ordered alloys are less influenced by prescure than in the case

of non-ordered alloys. There are 2 figures and 1 table.
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ABSOCIATION: Institut metellofiziki Akademii nouk USOR (Institute of Metal
Physics of the Academy of Sciences UkrsSR)

PRESSNTED: January §, 1962, by G, V, Kurdyumov, Academiciun
SUBNITTED: January 2, 1952 ' -
_ 7 ' cm/Gun e Yun )
‘Fig. 2, ' .
g ,’ . 10 ¥ ‘\ ) ;
/1
rQ-f / X zi ‘
?’9 \ gy 3,5
" A 1
gl NI | |zl |
S T -
P | [} - vi 1

9032 3% 36 38 W i

{ ——m

Card 3/3

APPROVED FOR RELEASE: 06/12/2000 CIA-RDP86-00513R000309930001-6"



.PERIODICAL:

"APPROVED FOR RELEASE: 06/12/2000

CIA-RDP86-00513R000309930001-6
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TITLE:

8/020 62/147/006/014 /034
B104/B160

Dekhtyar, I. Ya., Litovchenko, §. G., Mikhalenkov, V. §.

Positron-alectron annihilation in ordering alloys

.

Axademiya nauk SSSR. Doklady, v. 147, no. 6, 1962, 1332-1335

TEXT: Methods developed in recent years are here used for the first time
¥o study the variation ip the' maxinum momenta Pp of conduction electrons

on the ordéring of the alloys Nijun. CuBAu and CuAu.

The alloys differ

both structurally, and in the elastic stresses of tha lattice, which are

due to the different atomic dimensions.

disordered states.

For ordered-state Cupu P is

8.0-10-3 mc, for disordered, 8.9'10.5 me.
with Nian, but with CuBAu there is no diff

Similar results were abtained
erence in Py for the ordered or

N(p) the momentum distribution of conduction electrons

in the Erillouin zone is plotted from the angular dependence of the
annihilation photons according to A. P. Stewart (Can. J« Phys., 35, 168

(1957)) (Fig. 2).
Card 1/2 .
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' " $/020/62/147/006/014/034
Pogitron-electron annihilat}qn . B104/B180 )

l M -
compression of the energy levels on formation of the energy gap AE
(separation of the Brillouin zome into two halvés). Further, as :the
total number of occupied enérgy levels remains constant, Nmax(p) mi:st be

larger for the ordered than the disordered staté. The variation in the

mean kinetic energy of electrons due to change in the degree of long- . \/
range order is invegstigated in a manner similar to that employed by )

H. Jones (Proc. Phys. Soc.,'49, 243 (1937)) for the variation in Fermi
energy on the a- and f-phase stabilization of brass. It is found that
P diminipghes on ordering. There are 2 figuree.

ASSOCIATION: Institut metallofiziki Akademii nauk USSR (Institute of
Physics of Metals of the Academy 6f Sciences UkrSSR)

PRESENTED: June 8, 1962, ;by G. V. Kurdyumov, Academician
SUBMITTED: June 4, 1962 .. '

'F:'\jg . 2
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DEKHTYAR, I. Ya.y LI '
RKKHTIAR, 1. Ja.y LITOVCHENKD, S, G,; MIKHALENKOV, V, S,

Blectron-positron annihilation ¢n ord
SSSR 147 no,6:1332-1435 D '62, . ered ?ﬁg’ieﬁl)d' .

1. . \ A
o %x'u;i tut metallofisiki AN UkrSSR, Predstarlenc ekndemikom

(Copper—gold alloys) (Niokel-mangansse alloys)
RBlectrons)
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";_-_AUTHOR_S: Dekhtyar, I. Ya., Shalagsrev,'A‘.M. X 7 ?1 ,
- , el 8 — | !
.+ TITLE: Effect of vy-radiatiqn on the relaxation of interpal stresscs in iron-_ *
‘o : based alloys, S " &

'Y .
5o o .
l [

+-SOURCE: Metallovedeniye i termicheskaya obrabotka; mpaterialy konferentsij po -
S metallovedeniyu i termicheskoy obrabotke, s¢st, v g, Odessc v 1940 g.
Moscow, Metallurgizdat, 1962, 240-245, ; i

+TEXT: The paper reparts the results of an experimegntal investigation which

“extends concepts developed in antecedent literature, including Thompson, D., |
tlomes, D., J. Phys. Chern, Solids, .1, no.4, 1957, 275-278, .regarding chang;}s

. in physical pPropexties of rmetals unde:r y -radiation, for example, increase in 4

. Young modulus (ME) and the coercive force. The bresent investigation studied the
relaxation (R) of internal stresses {(I5) in rlastically deformed specimens undeor

'Y -quantum radiation, Specimens of Fe-Al (25% at- Al), Fe-Cxr (8, 10, ang 129 Cr},
.and steel .8 {U8) were tested. Ecuilibrium structure in Fe-Cr specimens was
attained by a 50-hr anneal at 1,170°C. Strip 30-35 mm long, 0.3 mm thick, was

~ bent to a 60-mm radius at high temperature, The Fe-Cr specimens were thus bent

¢ at 720°, those of Fe-Al at 620 and 1,200°%, and those of stoel US o1 850°, and were

Card 1/3_
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Effect of y~radiation on the i:elaxatibn of ... 5/810/62/000/000/009/013

then cooled in water. The holding times were reduced to a minimur to avoid any .
noticeable recrystallization, Upon berding and subsequent quench (Q) a certain
stressed state remains fixed, The stress relaxation was observed with referernce
to the change irg bending deflection and was measured with a comparator accurate
to 10 p. A Co% source with an activity of 140 curie provided the radiation, Flux

through the specimen: 1.5.10%! y/cm?.sec., The results are tabulated. It was
assumed, for the purposes of the present investigation, that the ME does not vary
under Y -radiation {contrary to existing evidence). Fe-Al alloy specimens bent at
620° with subsequent water cooling were clamped in a flat vise, and some of the
specimens were exposed te Y-radiation at 20°C. Both specimen batches under-
went relaxation, but the tests showed that the Y -irradiated specimens experienced
a greater degree of IS relaxation and the rate of IS zela<ation was greater (graph).
It is hypothesized thzt the defects produced by the vy-radiation have sufficient

- mobility to migrate to points at which stresses exist and to annihilate with defects
arising during the plastic deformation znd Q. Such a mechanism would explain the
IS relaxation accomplished by the y-radiation. As surning that for the materials
tested, the effective scattering cross-section for Y -quanta is appro:dmately equal

to 0.5-107%% ¢ @ and the maximum vy-quanta flux equaly 5,4 1016 v /cm?‘, then
the number of displacements per unit volume will approximate 2.3.10%5¢m-3,

Card.2/3
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S/810/62/000/000/002/013
placements formed corresponds to = specified % of change ‘_
ed that radiation interacting with a rnetal will initiate in it dfross-
relaxation processzs and that, since the number of defects formed increascs n e
stecply with the encrgy of the Y -quanta, the effect of y4radiation in IS relayation
will also increase in intensity, There are 3 figures, 1 table, and 4 references
(3 Russian-language Soviet and the 1 English-language ud reference cited in the

text), _ _ (T
fiziki’ AN USSR {Institute of Metals Physics, As
o { s'é‘.'

. F

I

2.
A

This number of dis

ASSOCIATION:  Institut metallo
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DEKHTYAR, I.Ya.; MADATOVA, E.G.
N\N_.,.—-—
Changes in the coercive force during high-temperature annealing of
hardening nickel, Sbor, nauch, rab, Inst, metallofiz. AN URSR no.l5:
123-130 '62. ‘ (MIRA 15:12)
(Nickel—Magnetic properties) (Metals, Effect of temperature on)
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matem, nauk, prof,, retseizent; PONYRKO, N.F., dokton fis.-
matem, nauk, prof., red.; SINGOYEVSKIY, K.V., red.;
GORNOSTAYPOL'SKAYA, M.S., tekhn. red.

[Theory of the energy friction and wear of machine parts]

Energetike treniia i iznosa detalei mashin. Moskva, Mashgiz,

1963. 135 p. (MIRA 16:5)
(Friction) (Mechanical wear)
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kand khim, nauk' LAVIENKO, Vladimix‘ Alekﬁeyevich kand. khim,

nauk,.w prof., doktor tekhn, nauk, retsenzent;
CHUMA sy Tol., rec.izd-va; EEREZOVYY, V.N., tekhn red,

[Bigh temperature oxication of metals and alloys] Vysokotempera-

turnoe oklslenie metallov 1 splavov, Klev, Gos.izd-vo tekhn, lit-

ry USSR, 1963. 321 p. (MIRA 16:9)
(Oxidation) (Metals at high temperatures)
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AN/017086 BOOK EXPLOITAT ION s/

Gertsriken, S. D.; Dekhtyar, I, Ya.; Krivoglas, M. A.y larikor, L, H.; Lytsak,
L. I.; Nesterenko, Ye. Gej Novikov, N. N. 3 Sosnina, Yes I.3 Slyuear, R, F.g
Tikhonov, L. Ve; Trefilov, V, I,; Chuistov, K, V,

Physical bases of the strength and ductility of metals (Fizicheskiye osnovy# :
prochnosti i plastichnosti netallov) Moscow, Metallurgizdat, 1963. 321 p. P
illus,, btidblio. Errata slip inserted., 4250 copies printed, Editor of the '
publishing house: Ye., No Berling Technical editor: l.. V. Dobuzhinskaya;

Bindery artist: Yu, K. Vashchenko

TOPIC TAGS: strength of metels, ductllity, crystal lattice, dislocations, metal
failure, strain hardening, solid solution, microstress, lattice defect, plastic
strain, relaxation, polygenization, recrystallization, grain growth

PURPCSE AND COVERAGE: This cellection of articles is intended for scientific
personnel and for engineers ard metals physiclsts; it &#lso may be useful to stue,

donts at metallurgical and machine~tuilding vuzes. The results of study of
crystal-lattice imperfections and the dislocation theory of metal failure are

Cord 1/3 , Lol
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presented, Contemporary ciomcepts of the nature and mechanism of different weake |
ening processes in metals are expounced, es well as present-day thinking concer-
ning the effect of impurities on the kinetics of the weakening processes, The
articles in this collection are principally the original results of research
perforned in recent years at the Institut Metallofiziki AN USSR,

TABIE OF CONTBNTS:

Foreword = « 4 ‘ :
Se, I, Crystal-lattice laperfectiors .
l. Crystul-lsttice defects (L. V. Tikhonov) = .. §
2. Imperfections in crystul structurc and strain hardeaing in the case of the
dissonsiation of solid solutiens (Ye. N, Nesierenko, K, V. Chuistoer) = = 48
3¢ Behavior of defects in the crystal structure in metals during heat treatment
and their effect on phisical propesties (I. Ya, Dekiitysr) = = 71 .
Sec. II. Uethods of investigating crystal-lattice impsrfections v
1. Eages of the theory of the radiogravhic methed of lnvestigating crystal defects
(M. Ao Krivoglaz) « - 100 :

Cord 2/3
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AL017086 o
24 Detel-mining the disorientation and dimensions of blocks (greater than 1074 cm)
(Ie. ey sosnim) Lo m
3, Datormination of elastic distortions (or microstresses) and dimensions of
disperse blooks (L. I. Lywsak) = = 153
4o Other methcds of studying lattice defects (S, I. Certsriken, N, N. Newikov,
. B, F, Slyusar) - -« 171
Sac. IlT. Plastic atrain and the failure of metals
1, Plastic strain and the failure of metals (V. I, Trefilov) = = 150
Sec. IV. Weakening of metsls
1. Relaxation, polygonisetion, recrystallization, and grain growth (L. K. I.arikov)

e =255
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DEKHTYAR, I,Ya.; LITOVCHENKO, S.G.; MIKHALENKOV, V.S.
Annihilation of positrons and electrons in iron-silicon alloys.,

Sbor. nauch. rab. Inst. metallofiz, AN UNSR no.17:50-54 '63.
(MIRA 17:3)

APPROVED FOR RELEASE: 06/12/2000 CIA-RDP86-00513R000309930001-6"



"APPROVED FOR RELEASE: 06/12/2000 CIA-RDP86-00513R000309930001-6

DEKHTYAR, I,Ya.; POLOTNYUK, V.V,

Changes in the coércive f i

N orce during the
magnetic material, Sbor naueh, rablg Insta.n;::_]_ingfgf a ferro-
no,17:55-59 '63, . allofiz, AN URSR

(MIRA 17:3)
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DEKHI{ad, I.Ya,; LEVINA, D.A.
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tver

[%gineffect in plastic deformatlions of ferromagnetics. Fiz.
(MIRA 16:10)

5 no.,9:2719-2722 S 143,

1. Institut metallofiziki AN UkrSSR, Kiyev,
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DEKHTYA? I.Ya.; MIKHALENKOV, V.S,

Effect of defects of the crystal latiice on the susceptibility
of paramagnetic metals, Fiz. tver. tela 5 no.10:2997-3002 C 163,

(MIRA 16:11)
1. Institut metallofiziki AN UkrSSR, Kiyev.
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DEKHTYAR, 1.Ya.; POLOTNYUK, V.V.

Cherzs in the density of dislocations during the annsaling of a deformed
metal, Fiz, met, 1 metalloved, 16 no.6s929-911 D 163, (MIRA 17:2)

1, Institut metallofiziki AN UkrSSR.
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TOPIC TA metal deformatxon. .thermoayclic treatment., beuding etressst 1rrevmsibl|a
dafo:rmution, nickel wire deformaﬁon, hardening temperwhn'na. nickeh e.lt.ctric'd ree,mtmce, i

: LACT ﬂ'!e deformntion of metms durlm; variuble hen.t t: mmmmt VIS invesﬁ;x,ntml on’

both bulky and thin wire samples, Avmlable data foir variotis: nietnls show that, with a ,

. constart number of thermooycles, the relative change in leiigth is little zffected by sample

H  .diameter, ‘annd for bulky samples does not sxceed ths value obtained for very thin samples -
“ “from electrical resistance meamrementsf'w‘rhermocyclio trealment data were obtained -

‘for nickel from measurements of the change in deflection of a rickel wire fastened between

2 poinls conaected to electrodes. - The dependence of the changi) ia defleciion on tae numnber

: thetmocy::les and the hardening temperature was: shown, ant| the vacancy formation

’ : wns determined. With equal htu‘dening eonditionss, the relah*m cbange ;n lewrth
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ple. : The interaction of vacan~ -~ b
o5 Viith eformation which is acoumnulated Huring repeated heating and . - F i
ooling cycles, - The functional bond between plastic deformatior and thermal hardening IRSCENIRS |
" aceulites a misre genezal charactor when the data for wire samples are examined, During: .. - ;
: thermiocyelic treatment, the laws of deformation indicate {he esiential role of vacancies

|- which, by refioting with dislocations, determise the mechinism of the investigated provess, N
* Contipuous references are made to the work and conclusions of varlier published papers. -~ F:E
: st 1 table, 3 figures aod 4 formulas, SRLNCIIS EEIENEE &

None
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. ACCESSION NR: AT4042830 $/2601/64/000/018/0026/0031
b AUTHOR: _le_:_h‘t_ygg,__l._\"g_.(poctor of technical sciences); Ghalayev, A. M.
\; CITLE: Increase of atomic mobility in alloys as a result of gamma irradiation ;

', SOURCE: AN UkrSSR, Institut metallofiziki. Sborniknauchry*kh rabot, no, 18, 1964,

|1 Voprosy* fiziki metallov i metallovedeniya (Problems in the physice of metals and physical
1|1 metallurgy), 26-31 !

11 TOPIC TASS: atomic mobility, nickel mangenese allo'y, alloy electrical resistance, o

¢ Imanganese concentration gradient, gamma irradiation, radiation cesage effect, alloy :
(i1 conductivity, Gamma ray i
' |

! ABSTRACT: Samples (100 x 1 x 0,035 mm) of a Ni alloy containing Mn (10 at . %) were
annealed 1 hr. at 1000C (to produce a Mn concentration gradient on the sam le surface by
high temperature, vacuum evagoratlon) and irradiated (Co690 source, 5.9 10143 gec~1) in
doses of 1,08 10% or 2,44+ 10 curie/kg at a rate of 3,23:107¢ curie/kg: sec, Electrical
resistance was measured (temperature constant to + 0. 02C, raeasurement error f 0. 05%)

APPROVED FOR RELEASE: 06/12/2000 CIA-RDP86-00513R000309930001-6"



"APPROVED FOR RELEASE: 06/12/2000 CIA-RDP86-00513R000309930001-6

ACCESSION NR: AT4042830

to vorify the assumption that changes in tho physical properties of frradiated non-

.. equilibrium systems are related in part to an increase in atomic mobility, The results
‘: obtained (0.4731, 0.4743 and 0.4750 — all +2.10- 10~4 — ohms for the initial state, small |
¥ and large radiation dose, respectively) indicate an almost linear increase in resistivity :
| with dosage. Samples without a concentration gradient did not exhibit a similar variation '
z in elecirical resistance when irradiated. Analysis indicates that the net effecl, of an in-
| crease in atomic mobility during irradiation and the formation of an excess defect con-

i centration is equivalent to an effective increase in temperature. Orig. art. has: 14 equa-
i tions and 1 graph,
{

| ASSOCIATION: Institut metallofiziki AN UkrSSR (Metallophysics Institute, AN UkrSSR)
SUBMITTED: 18Mar63 | . R ENCL: 00 : '

SUB CODE: MM, NP | NO REF 50V: 005 OTHER: 004 ..
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Changes of dislocation densit
y during the annealing of
deformed metal. Sbor. nauch, rab. Inst, met&'llofiz.g EN

URSR no.18832-34 %64

Changes in the rats of ma :
8 gnetle rolatiry reversal in nickel
during annealing following deformetion and hardening, Tbid,:

206211
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DEKHTYAR, I.Ya.; LEVINA, D.A.
Effect of plastic deformatio
of ferromagnetic materials,
AN URSR no,18:189=-197 '@

n on the magnetization saturation
Sbor. neuch. reb. Inst. metallofiz.
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A!mlhilaﬁon of poai!:mns t’rg electroas in gs:d:dhuum /' o

u—-—-."-_-. r

BCB AN UkrSSR Inatltut meta.llo!!zlk:l Saornllz mchny'kh rabot, no. 18. 1964, -
-1 Woprosy* fiziki metallov 1 matallovedeniya (Problems mr t:he p]'ysina of metal and physfcal

metallurgy), 198-201

]romc TAGS gadolinium. transiﬂcm e!ement pasltrnn. alectron, )posltron annihl]laﬁ. m, - s
(ramima radiation, g amma ray distribution, antlferrmm‘agnetlsm. paramagneusm, Curle
pomt. electron spin, spin cluster. rerml boundary . ‘

. S ABS.TRACT On the basts of prevlous work ﬁhs tranuition from the antlferromagwaﬁc o tha .
- I paramagnetic state, which is accompanied by a changs fa the densily of electron staten, - i+ -
L would be expected to have a delinite effect on the form of the angulns: distribution of the Yo i
na - arising during the annihilation of posiirons by.clectrons. 'Fhe present authors, . |
PO a:*efore,studied the annihitation of positrons by elecirons in 99, 8'% pure polycrysialline
gadolinium during transition through the Curie point (239K). A comnparison of the ung"ulnr
o tﬂst:jibuﬁom of the Y—quanta obba.ined at 11 and 200 csm-aapamﬂng to the fertoma;;ne i and
Cnrda~ : T e

S
[
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830-65 ‘ g : -
© [AGCESBSION NR: AT4042842°: ... o o0 o /
» | paramagnetic states, respectively, showed that the density of stales at the Fermi boundary =
-+ :/increases by about 15% on passage through the Curte point (seq Flg. 1 of the Enclosure).
. The agreement between these findings and the changes in certaln other physical properties
- ofgadolinium during magneti¢ transformation indicates that all these effects are due to a
* change in the siatc of the eleclrons resulting from the change in the characier of spin
ordering at the Curie point; bplow. this point, thers iiy distant ordering of purallel spins, :
; while above it there is close drdsring, resulting in spin clusters. It ig poinled out, however,
that detailed analysis of these effects is made difficuli by the contrlbution of the lower i
celectron levels to the y-spectzum of the transition elaments. - Orljy: art. hae: 2 figures.
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| . Fis- 1. Angular dlstrﬂmtiomoftha v-liuanta mﬂshm ms thu mmmo! amxlhllaﬂoni“_}f RN T ||
SR , 1 - temperatura = 200- 2-—- temparahim 11€ S S .
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AGCESSION NR'"

b::xtnn nauehnykh tr udov ni:»; 19 :
(Pxoblems ln the phwsica of mvtalg*f

ms_,_ B

._SO,URCE AN b'ktSSR., Institut metalloﬁzi}s,,
1964, ~ Vopresy fiziki. met;tllov :l metallov dvniya
. and physical metallurg)), ; :

! TOPIC TAGS' vacancy, hatde ing tem tatu

ABS’I’RACI Based on an invesl:igatiun of" t _verslible deformtmn ‘0f thin ere
_rods, the authors contend: ‘that- vacanries, the: ‘affectiveness of which increases -
:with the’ hardening temperature gnd. the nurnbrar ‘uf heating - cooling civeles, are a
msjor factor in the mechanism of the ‘procespin ‘that' oegur durinz cyclic arnnealiog:

“These findings: coincide withgthase ol "Takpmu"s (Act.a mit,, 1961, 9, 547). Expleri-
j pplying an- 1nsvatiab1e mxmber of - :
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ACCES_SIQN:NR: ,.Arsoosuég a0 0.
: € pecdhneni; affects elou,gati.en. Ben- - :
. ding defélction measuremen ,sﬂ'of Ni wxre Epe s{ziens. ‘attaiched at both ends: showed.
‘that, under ‘similar’ harduning cunditxons, th‘télalive changes in. elongation ex-
‘.ceed those of unattached :specimens conside; r4ﬂ)l;r, a:fadt attributed Lo the dif-
ference in the character. of thermal: ‘stressi: The functional relatiionship bews
tween- plastic deformation and hurdening remav tures (eee Figs, 1 and-2 of the En-
closure) ‘s of a general ‘nature in the case of wire rcds.; The excess concentra-

1 tion of vacancies,’ vhich form under;the infl rmce of high-temperature quenchiang,
undergoes annihilation. dutin.g the: 1nteractimz w:.th dislocations, THe probability.
of vacancy formation and: that oE annihilaciam on-disl¢cations are not egual since
- cy forngtion and the latter by the = . K
’unclude that the mechanlsm of thej“ o

}.cycles'

Orig. .art. hae' L "

: '-ASSQGIATION' Instit ut matalloflzikl AN lmr.s.»R @etat physics mstituta, AN

o Uke.SSRY _ :
| SURMITIED: 203un63 -

Cno dmag /;%ov 04

‘UB C.()DE* ™

APPROVED FOR RELEASE: 06/12/2000 CIA-RDP86-00513R000309930001-6"



"APPROVED FOR RELEASE: 06/12/2000 CIA-RDP86-00513R000309930001-6

' ACCESSION NR: “ATS005116 REL 0L o

R 1A
e

N 0,50 81 8
TR Y ST
T} A

ilépéciméus after 200

APPROVED FOR RELEASE: 06/12/2000 CIA-RDP86-00513R000309930001-6"



"APPROVED FOR RELEASE: 06/12/2000

1, 3410865
‘Access1on

Figure 2.

NR:

AT500511¢

Texﬁpétgtﬁrg 3

APPROVED FOR RELEASE: 06/12/2000

CIA-RDP86-00513R000309930001-6

ey |
wistrog)

CIA-RDP86-00513R000309930001-6"




"APPROVED FOR RELEASE: 06/12/2000 CIA-RDP86-00513R000309930001-6

B C : ’ . ; “
- ' ACCESSION NR: APMOMLLNY CT T 8f0020/64/156/004/0795/0798
" AUTHOR: Dekhtyar, I. Ya.; Lévina, D. A,; Mikha'lexik:c»v,' V. 8. ; Kurdyumov,

- G. V. (Academician) .
TITLE: Annibilation of positrcn and eleatrons in plasticelly defoxmed specire

'SOURCE: AN BSSR. Dokledy*, v. 156, no. h) 196%, 795~798

i
: !
 TOPIC TAGS: electron positron annihilatioa spectra, plastically deformed meteol, '
nickel iron alloy, electron energy distribution i b {
: . : | :

- ABSTRACT: *. The authors used the method of electron-positron annihilation in ;
metals for the study of the effect of plastic deformation on electranic structure, !

- 5ince the annihilation spectra gives information about the energy distribution of

: electrons in metals. The study was conducted on nilckel end iron-nickel alloy of

. invar composition because the physical properties of there metnls are detexmined

- by the interaction and distribution of d- and s-electrons » and because the conbri- - -

. bution of d-electrons to the annihilaticn spectra 18 considerable. The method was . .

. described by the authors earlier (,Voggqay* flz. met. i metalloved, mo. 12, 46 ;

1 (1961)). The positron sousce was Na€2, The specimen were deformed by rolling to : -

: about T5% and wexe annealetl in argoa at 950C for 3 houxs. The angular ddstribution -

. . . . - . ) . DR . ¢ L - N
' !

|
t
Y sl
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fof gamma-rays was measured with a scintillstion counter. In the region of i
-maximum, the annihilation radiaticn was largexr for derormed specimen than for the

- ;aonealed ones. The results are qualitatively intexrproted in temus of the influence
jof the redistribution of s~ and d-electrons in the distorted regions of the : i
! crystals around dislocetions » and a subsequent redistiibution of electronic : !
|momenta., Orig. art. has: 1 figure. ; - ! :
{ ASSOCTATION: Institut metallofiziki » Akedexil navk USSR. (Institute of Physics |
| of Metals, Academy of Scieaces USSR) e :
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* TOPIC TAGS: thermal fatigue, heat treatment, flaw formaticn, chromium diffusion,
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ZhS-6k, cyclic heat treatment, radicactive isotope, diffusion

ABSTRACT: The number of cycles of heating and cooling before the appearance of
cracks is usually taken as a measure of thermal fatigue, /After studying the
dynamics of the appearance of cracks using the roentgenographic (X-ray) method,

- VoI. Arkhirov noted that it is preceded by the -development of block structure
and the bending and buckling of blocks, One must assume that diffusfon with -
high temperature conditions and cyclic stresses plays an important, if not
deciuli}rse, role. - Piffusion and cyclic stresses lead to the separation of a

- Card .
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second phase (carbides and intermetalloids) into a finely-dispersed state, and
in addition, to the redistribution of elements between fhe body of the grain
and the border zones; thus, these two processes do have a substantial influence
on the durability of materials. As a rule, cyclic heat treatment has a nega=-
tive effect on the mechanical characteristics of materials: with an increase
in cycles, durability decreases. The diffusion of Gr and Ni in the alloy .
2hS-6k was investigated by vaporization in a vacuum and by radioactive isotopes.
. If one of the components of an alloy has a comparatively high vapor tension, it
: will be easily vaporized when heated in 2 vacuum. As 2 result of this vapori-
i . zation, a gradient of concentration will form in the alloy, and this component
t  will evaporate from the surface to the ex:ent thai: the substance ajrives at the
: surface by means of diffusion, Measuring the quantity of evaporatdd substance,
it is possible to determine the coefficient of diffusfon of the component with
high vapor tension, Calculations of this coefficient were made according to
' the formulas given by Grinberg and later msade more precise and tabulated by
. Herzricken and his associates. JFor instance, knowing ‘he percentage of Cr in

an alloy it'is possible to dstermine ite sbsclute weight in a given sample..
The change in the weight of the sample during heat troatments results,

Y
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it is assumad, from the evaporation of the volatile element Chrowium. There- )

fore, it is possible to determine
various temperatures,

the coefficients »f diffusion of Cr at
In this particular case,
vere obtained for 5 temperature points between 1273

the coefficients of diffusion
and 1423K, To determine

the ensrgy of activation of the process of diffusion of the alloy under inves-
tigation, the dependence ¢f the coefficient of diffusion on temperature was

; utilized. High values of

the energy of activation of diffusion of the alloy

under :nvestigation and its comparatively low coefficients of diffusion showed

that this alloy to a considerable degree resints

scftening at high tegperatures,

Diffusional annealing of the samples was carried out in a quartz tube pumped

out,

lation which
was developed
continuous annealing and continuous

continuoug heating,

filled with Argon and placed in an electric
the alloy ZhS-6k at constant temperature was lavestigated.

The oxidation of
A special instal-

furnace,

permits weighing samples without taking them out of the furnace
to investigate the alloy for isothernic oxidation,
observation of changes
oxidation was assured, Table I of the Enclosure shows the
' weight interrelation for three temperature points,
dance with the law of parabolic oxidation,
a dscrease in the weight of ssaplas dependent on the tiime

Hence,

in weight due to
time-tempersture-
The curves are in accor-
In contrast to the results ‘of

of treatment took place in conditions of cyclic heat treatment, The weight

; Cord 3/
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decreased because of the breaking avay of oxides at the moment of a sharp
change in temperature, Comparison of results obtained from our alloy with

the data about oxidation obtained from Nichrome (Ni-Cr-Pe alloy) showed that
at 1373K the speed of oxidation of ZhS-6i: 1g approximately 1.5 times less than
that o Nichrome under similar conditions, Orig, art, has: 3 formulas, 4 -
figures, and 2 tables,

e e e ———— .
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