"APPROVED FOR RELEASE: 06/14/2000 CIA-RDP86-00513R000825630001-6

SAXHNOVSKIY, M.M., inzh., laureat Stalinskoy premii; KOVEL'MAN, G.M., kand.
tekhn.nauk IRt i

Boonomizing gheet steel in making metal construction elements.
Stroi.prom. 27 no.7:15-18 J1 ‘49, (MIRA 13:2)
(Sheet steel)
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KOVEL'MAN, G.M., kandidat tekhnicheskikh nauk.
RN S TR SIS E IR

' .26, 1853 -
Outstanding Russian engineer - Vladimir Grigor'evich Shukhov (Aug 3
Peb.2, 1939). Stroi.prom, .31 no.10:42-46 0 ‘53, (MIBA 6:11)

(Stkhov, Viadimir Grigor'evich, 1853-1939)
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The most outstanding Bussian engimeer, Vladimir Grigor'evich

Snukhov (1853-1939). Trudy po ist.tekh. no.8:64-88 Zaiéa 6:2)

(Saukhov, Vladimir Grigor'evich, 1853-—1939)
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KOVEL'MAN, G.M., kandidat tekhnicheskikh nauk.
PRPSOPRIY & PPy g R e
From the history of metal congtruction elements as used in Ruseia.
Stroi.prom. 32 no.6:k2-46 Je 'Sk, (MIRA 7:6)
(Building, Iren and steel) :
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KOVEL'MAN, G.M., kandidat tekhnicheskikh nauk.

T RTRISTOR A
Selection of dimsnsional series for assorted metal girders.
Standartizatsiis mo.#:7-11 Jl-Ag '56 (MEBA 9:11)

(Girdera-_stmdnrda)
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KOVEL'MAN, Grigoriy Merkcvich; POZDNEV, A.I., ingh., nsuch, red,;
i " BEG/X, B.,A., red, izd-va; TEMKINA, Ye.L., tekhn. red.

[The work of Vledimir Grigor'evich Shukhov, ens.aeer and

honored academician] Tvorchestvo pochetnogo akademika in-

zhenera Vladimira Grigor'evicha Shukhova. Moskva, Gos.

izd-vo lit-ry po stroit,, srkhit. i stroit. materialen,

1961. 362 p. (MIRA 14:5)
(Shukhov, Vladimir Grigor'evich--1853-1939)

-
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KOVEL'MAN, I,A., kand, tekhn, nauk; GALKIN, Ya.G., kand. tekhn. nauk,
| nauchnyy red.; TUMARKIN, D.M., inzh., red. izd-va; VORONIE, K.P.,
tekhn, red.

[Special building materials; & short handbook] Spetsialinye
stroitel'nye materialy; kratkii spravochnik, Moskva, Gos,izd-vo
lit-ry po stroit., i arkhit., 1952. 250 p. (MIRA 15:1)

1, Nachal'nik otdela stroitel'nykh materialov TSentral'nogo insti~
tuta informatsii po stroitel'stvu (for Kovel'man).
(Building materials)
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KOVEL'MAN, I.A., kandidat tekhnicheskikh nauk; SOLODOVNIKOVA, E.F., inzhener,
T redaktor:

[Gypsum tiles and sheets for partitions and dry plastering] Gipsovye plity
1 14aty dlia veregorodok i sukhoi shtukaturki. [Doklad podgotovlien I.A,
Kovel'manom] Moskva, Gos. igd-vo 1it-ry po stroitel'stvu i arkhitekture,
1953. 25 p. (MIRa 6210)

1. Moscow, TSentral'nyy institut informatsii po stroitel'stvu.
(Gypsun) (Plastering)
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heveMhw, 7.4 .
SOKOLOVA, Ye,B.,, knndidat arkhitektury, starshly nauchnyy sotrudnik; KOVEL!-
_MAH, I.h., mmndidat tekhnicheskikh nauk, nauchnyy redaktor; e
TYAFKIN, B.G., redaktor izdatel'stva; MBEL'NICHENEKO, P.P,, tekhni-
cheskiy redsktor.
3}
[New face materials for facades] Novys fasadnys oblitsovochnye s
jzdeliia, Moskva, Gos. izd-vo lit-ry po stroit., i arkhit., 1956.
22 p. (Ratsionalizatorskie i izobretatel'skie predlozheniia v
stroitel'stve, no,133). (MLRA 10:8)
{Ceramic materials) (Facades)

APPROVED FOR RELEASE: 06/14/2000 CIA-RDP86-00513R000825630001-6"



"APPROVED FOR RELEASE: 06/14/2000 CIA-RDP86-00513R000825630001-6

WOV EL N ANG T4,
FOVRL'MAN, I.A,, kandidat tekhnicheskikh nauk.

Yroductlon®ai Gse of concrets blocks. abroad. Opyt stroi. no.l:5k-

62 's6. | (MIRA 10:4)
(Building blocks’
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WKevelman L A
USSR/Chemical Technology. Chemical Products and Their Application -- Silicates.
Glass. Ceramics. Binders, I-9
Abst Journal: Referat Zhur - Khimiya, No 2, 1957, 5277
Author: Kovel'man, I. A.

(’\

Institution: Nome —~———

itle: Experience with Utilization of Vibratory Grinding in Production and
Activation of Binders

Original

Publicaticn: Byull. stroit. tekhniki, 1956, No 5, 19-22

Abstract: Review of researches previously published in periodicals.
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EOVEL'MAN, 1.A., kandidat tekhanicheskikh nauk,

S R ey,
Mineral wool filled heat-insulating jackets used in piping
systems, Opyt stroi. no,5:75-80 '56, (MIRA 10:4)

(Mineral wool) (Water pipes)
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Ay andidat tekhnicheskikh nauk,

Experience in vibration grinding in producing and activating hinding
materials. Biul.stroi.tekh. 13 no.5:19-22 Ny '56. (MLBA 9:8)

1. TSentral'nyy institut informatsii po stroitel'stvu,
(Binding materials)
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EOVEL'MAN, I,A,, kandidat $ekhnmicheskikh mauk,

Preductien amd uce of "Yseng" gas concrets preducts abread. 3iul,
strei.tekh.1] ne.7:35-38 J1 '56. . (MIRA 9:9)

1.TSemtralinyy institus infermatsii pe stroitel'stvu.
(Sweden--Lightweighs cencrete)
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KOVEL'MAN, I1.A., kandidat tekhnicheskikh nauk.

Vermiculite and its use in the construction industry abroad., Biul,
stroi, tekh. 13 na.9:45-48 5 156, (HI.RA 9:11)

1, TSentral'nyy institut informatsil po stroitel'stwu,
(Vermiculite)
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Novikov, I.I., kand’.iakusstvpvedeniya arkh.; MANDRIEKOY, A.P., kand.tekhn.
pnauk; SEDOV, A.P., kand.arkhitektury; KONYUSHKOV, 4.M., kand,.tekhn.
nauk; SOKOIOV, Ye.,B,, kend,arkhitektury; SHATSKIY, Ye.Z,, kand,
tekhn .nauk; KRICHEVSKAYA, Ye.I., kand.tekhn.nauk; SHIBIRA, L.A.,
kand .tekhn.nauk; KOVEL'MAN, I.A., kand.tekhn.nauk; AGASYAN, A.A.,
kand,tekhn.nauk; USENKO, V.M., kand,.tekhn.nauk, nauchnyy red.;
BARSKOV, I.M., izoh., nauchnyy red.; YUDINA, L.A., red.izd-va;
PECKKOVSKAYA. T.V., tekhn.red,

[Building practices in the peuples' democracies. Based on reporis
by delegations-of Soviet biulders] Opyt stroitel'stva za rubezhom;
v stranakh narodnoi demokratii. Po materialam ochetov delegatsil
sovetgkikh spetsialistov-stroitelei. Moskva, Gos. izd-vo lit-ry

po stroit. i arkhit., 1957. 253 p. (MIRA 11:4)

1. Sotrudnilkd TSentral'nogo instituta nauchnoy informatsii po
stroitel'stvu i arkuitekture Almdemii stroitel'stva i arkhitektury
SSSR (for Novikov, Mandrikov, Sedov, Konyushkov, Sokolov, Shatskiy,
Krichevskaya, Shleina, Kovel'man, Agssyan)

(Building)
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KOVEL'MAN, I.i kandidat tekhnicheskikh nguk:.
' straw pulj : England. Stroitel! no.4:2) Ap '57.
Using "Stramite" straw pulp blocks in Eng . .
wne (Great Britain--Building blocks) (MIRA 10:6)
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KOVEL'MAN, .I.A., kand,tekhn.neuk

Production and use of swollen perlite in construction abrozz;l{iﬂgpii:é)

gtrol. n0.9:3=16 '57. ! :
(Perlite (Mineral)) (Concrete)
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XOVEL'MAN, I.4,, kand,tekhn,nauk
"

Materisls and products for covering floors., Opyt strol. 15:42-67
1 (MIRA 11:11)
(Ploor coverings)
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KOVEL'MAN, I,4,, kend,tekhn,nsuk

—

Acoustical soundproofing materials and products. Opyt strol.
15:68-86 '58, (MIRA 11:11)
(Acoustical materials)
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EOVEL'MAN, I.A.,kand.tekhn.nauk

Producing and using lightweight ceramic & tes y
b .
Opyt strols no,18:26-45 '58, serpeste (fﬂEAoa‘]i.Z:l)

(Qeramic materials) (Lightweight concratae) -
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XOVRL'MAN, I.A., kand,takhn.nauk

(’Mﬁ;‘;‘:r:;ion products made of glass reinforced plaeticg. Stfoi.
prom. 136 no0.9:41-h5 S '58. (MIRA 11:10)
(Glass reinforced plastica)
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KOVEL 'MAl, I.A., kand.tekhn.nauk;EHAZINSKAYA, 0.V,, kand.tekhn.npauk

Production and uss of local building materials and products.
Opyt stroi. mno,21:3-30 '59. (MIRA 12:11)
* (Bullding materials)
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KOVEL'MAN, I.A., kand.tekhn.nauk

— 2
Utilization of organic compounds in construction abroad. Stroi.
mat., 8 no,7:38-40 J1 '62. (MIRA 15:8)

(Organic compounds) (Building materials)
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KOVEL'MAN, I.A., kand.tekhn.nauk; VASIi'!EV, V.A.,, red,; YAKHONTOVA, T.D.,
[ R a4
tekhn,réd,

[Concrete and reinforced concrete products and details; precasting
practices and use] Betonnye i azhelezobetonnye izdeliia i detali;
opyt zavodskogo prolzvodstva i primeneniia, Moskva, Gosstroiizdat,
1963, 65 p. (Akademiia stroitel'stva i arkhitektury SSSR.
TSentral'nyi institut nauchnei informatsii po stroitel'stwvu i
arkhitekture. Opyt zarubezhnogo stroitel'stva, no.13). (MIRA 16:12)
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KOVRHATSKIY, A., inghener,
Sepuring a proper adjustment. of automobile brakes. Avt,tranap.32
no.b:34 Ap V54, (MLRA 7:6)
(Automobiles~-Brakes)
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ROVENDI, A.

A Simple Method for Obtaining Chlorides of Dichloroacetic Acid.
Revista De Chimie (Journal of Chemist:y), #1:32:Jen 55
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BUCHWALD, P,; KOVENDI, A,

Experiments for utilizin
g the o-nitroeth
chimie Min petr 15 no. 5:261-264 My '&Ylbenzene. Rev
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BICHWALD, P, ; KOVENDI, A, HERMAN,M.; RUSU,L,

SRR R SRR SR

& new laboratory methoed for prepéring pure 2-methyl-4i—chloro-
phenoxyacetic acid, Rev chimie Min petr 14 no.11/122647-649
E"D'63.

1. Institutul de cercetari chimico-farmaceutice, Cluj.
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VEZA, Mop BUCHWALD,P,} KOVENDI,A. -
Yew substances prepared from biiroethylbenzens with supposed
pesticidal action. Rev chimie Min petr 14 no.11/12:£88 NeD¥63,
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KSLEMEN, L., profe.; CSOGOR, I., dr.j; KOVENDI, Erzsebet, dr.; GRAUSER,
Judit, dr. AT

The differential diagnosis of non=-fmilial hepatocelluler jaun—
dices with the aid of intradermal tests with Congo red. Med.
intern. (Bucur) 17 no.2:149~155 F'65.

1. Tucrare efectuata in Clinica de boli infecticase, Tirgu Mures,
(director: prof. L. Kelemen).
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21-58-7-12/27
Electrodiffusion of Tungsien in an Iron - Tungsten Alloy

wos carried out by means of the radioactive isotope w185‘
Experiments on electrotrunsfeg were conducted &t 900; 950
1,000; 1,050; 1,100 and 1.150°C, and at exposure times
from 40 to 110 hours., It has been established that in the
solid metal solution of tungsten in iron, the former mig-
rates, under the action of a constant electric field, tov-
ards the cathode. On the basis of experimental data, ve-
locities of the tungsten atom displacements have been com-
puted, as %ell as the charges of tungsten ions and trans-

fer ratios at all investigated temperatures. It has been
shown that the migration speed and transfer ratio values
increase with an increase of temperature from 900 to
card 2/3 1,000°C while the charge remains constant. At a further
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21-58-7_12/27

Electrodiftusion of Tungsten in an Iron - Tungsten Alloy

ASSOCIATION:

SUBLITTED:

NCTE:

Card 3/3

rise of temperatureoall these quantities decresse and
reach zeroc at 1,150 C. There are 2 graphs, 1 table and
3 Soviet references.

Institut metallokeramiki i spetsial'nykh splavov ili UKrSSR

@nstitute of lletalloceramics and Special Alloys of the

AS UkrSSR)
February 15, 1958
Russian title and Russian names of individuwals and in-

stitutions appearing in this article have been used in
the transliteration

1. Iron-tungsten alloys--Diffusion 2. Iron-tungsten alloys--Temper-
ature factors 3. Tungsten isotopes (Radioactive)——Applications

APPROVED FOR RELEASE: 06/14/2000 CIA-RDP86-00513R000825630001-6"

CIA-RDP86-00513R000825630001-6

R




CIA-RDP86-00513R000825630001-6

"APPROVED FOR RELEASE: 06/14/2000

FRANTSEVICE, I.N.[Frantsevych, I.M.]; KALINOVACH, D.F. LEalynovych, D.F.J
EOVENSKIY, I.1. |Kovens'kyi, 1.1, YEE'KOVSKIT, 7.V. [Pen'kove'kyi,

Migration of components of solid metal rolutions in a direct current
f161d, Part 2. [in Uirainian with sumpary in English). Ukr; fiz, ghur.
Supplement to 3 no.l:64-67 158, (MIRA 11:6)

1. Institut metalokeramiki i spetssplaviv AN URSR.
(Ions--Migration and velocity)
(Solutions, Solid--Electric properties)

APPROVED FOR RELEASE: 06/14/2000 CIA-RDP86-00513R000825630001-6"



"PPROVED FOR RELEASE: 06/14/2000

CIA-RDP86-00513R000825630001-6

FRANTSEVICH, I.M. [Frantsevych, I.M.]: KALINOVICH, D.F. [Ealynmovych, D.F.];

KOVENSKIY, 1.I. [Kovens'kyi, I.I.]; PEN'EOVSEIY, V.V. [Pen'kovstkyi,
v.i. I : : '

On the migration of solid metal golution components in a direct
current field [In Ukrainian with summary in English). Ukr.fiz.ghur.
3 no.1:124-133 Ja-F '58. (MIRA 11l:4)

1,Institut metalokeramiki spetsial'nikh sglaviv AN URSR.
(Heat resistant alloys
(Electric fields)

APPROVED FOR RELEASE: 06/14/2000 CIA-RDP86-00513R000825630001-6"



"APPROVED FOR RELEASE: 06/14/2000 CIA-RDP86-00513R000825630001-6

/wMEM5K€M<fL

FRANTSEVICH, I.N. [Frantsevych, I,M.}; KALINOVICH, D.F. {Kalynovych, D21
KOVENSKIY, I.I. [Kovens'kyi, I.I.]; PEN'EOVSKIY, V.V. [Pen'kovs'kyi, v.7.]
Migra{i“;:“of the components of solid solutions of metals in the field

of a direct current. Part 3 [with summery in English]. Ukr.fiz.zhur,
3 no.lk:552-559 Jl-Ag '58, (MIRA 11:12)

1. Institut metallokeramiki i1 speteial'nykh splavov AN USSR,
(Diffusion) (Solution, Solid) (Iron)

APPROVED FOR RELEASE: 06/14/2000 CIA-RDP86-00513R000825630001-6"



"APPROVED FOR RELEASE: 06/14/2000 CIA-RDP86-00513R000825630001-6

&
‘AUTHORS : Frantsevich, I. N., Kalinovich, D. F., SOV/20-121—2-25/53
Kovenskiy, I. I., Pentkovskiy, V. V.

TITLE: The Role of Iron as~an Acceptor in an Iron-Carbon Alloy

(Ob aktseptornoy roli zheleza v zhelezo-uglerodistom splave)

PERIODICAL: Doklady Akademii nauk SSSR, 1958, Vol. 121, Nr 2,
pp. 277 - 279 (USSR)

ABSTRACT: The stability of the interatomic binding in the crystal

lattice is essentially important for a number of properties
as e.g. the heat resistance. The stability of the binding
depends on the donor-acceptor interaction of the atoms of the
alloyed components with the atoms of the base metal of an
alloy. From the number of indirect methods of investigating
the donor-acceptor interaction (X-ray structure-, magnetic-,
thermochemical analysis, measurement of the electric resistance
etc.) the most effective method is that of electric transfer

- the migration of the atoms of the alloy component in a
steady electric field. In their investigation the authors
used samples of Fe-C-alloys with 0,6 mm diameter and 60 mm
length, produced from electrolytic iron with 1% C; the central
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parts of the samples were covered electrolytically by radio-

active Fe59. The coordinates of the redioactive investigation
zones were measured by means of a comparator. The investigations
were carried out in the temperature range of from 900 to

1100°C, the samples were exposed to these temperatures for

from 12 to 40 hours. The displacement of the boundaries of

the activated zones is in the order of some tenths of a mm

up to some mm (the displacement of the anode boundary is

almost ten times higher than the displacement of the cathode
boundary, if T 10000), the velogity of displacement of the
zone boundaries is about some 10”°cm/sec and decreases with

increasing T. If T = 1100°C a migration practically does not
take place any longer (see Table 1)There are 1 figure, 1 table,
and 15 references, 6 of which are Soviet.

ASSOCIATION: JTnstitut metallokeramiki i svetsial'nykh splavov Akademii nauk

y USSR(Institute of Powder Metallurgy and Special Alloys,AS UkrSSR)
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AUTHORS: Kalinovich D.F., Kovenskiy I.I., Smolin M.D, and
Frantsevich I.N. ye

TITLE: Investigation of the Migration of the Components of an
Iron-Tungsten Alloy in 2 Constant Electric Field
(Issledovaniye migratsii komponentov splava zhelezo-

vol!fram v postoyannom elektricheskom pole

PERIODICAL: Izvestiya Akademii nauk SSSR, Otdeleniye tekhnicheskikh
nauk, Metallurgiya i topllvo, 1959, Nr 1, PP 7174 (USSR)

ABSTRACT: The authors point out that one of the best methods for
studying the donor—acceptor electron interaction in alloys
is to study the migration of the components under the
action of an el enteic field. In the published data for
solid metal alloyse however. only one component 18
considered and the possibiliby of donor-acceptor inter-
action is not examined, The authors describe their own
work on the transieTr of the compcnents of a solld solution
of 5 wt. % tungsten in sron. For studying the diffusion
of tungsten WY was introduced by diffusion into the
central part of an alectrolytic-iron wire €0 mm long and
Card 173 006 ma in diamater. The activity was determined along
the test plecs before and after its heating by the
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Investigation of the Migration of the Components of an Iron-Tungsten
Alloy in a Constant Electric Field
passaga of a direct eurrent. For studying the mobllity
of iron, the normal isotope of tungsten was introduced by
diffusion into a similar specimen %diameter 0,65 mm) over
its whole length. Fe59 was then deposited elactrolytically
on the central zons of the specimsns and the distribution
of this radioczctive isotops cver the cross-saection was
secured by annsaling, After heating by the passage of a
direct current the wire was zut into sectlons whosge
activities were determined. The heating temperatures
weTe 900, 950, 1000, 1050, 1100 and 11500C ¥ 5.70C, the
times being 40-110 hours for ths tungsten mobility and
10-40 for tne iron mobility experiments, Fig 1 shows
typical distributions of activity along the length of the
specimen for Fe - WiB3 (9500C. 40 hours); Fig 2 the
distributions for Fe - W - Fe29, The dilstribution
obtained when an alternating current was used is shown
in Fig 3. The authors detarmine the transfer mumbers of
tangsten and jron for the various temperatures on the
basis of equations previously deduced (Ref 1) and
published date on diffusiorL ccefficients (Ref 2).

Card 2/3
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AUTHORS: Frantsevichy IoNe» zaliﬁoﬁich,
On Flectrical pransfer of Tung

TITLEs
elektroperenose yol'frama v ni

fizicheskly zhiurnal, 1959, Nr 4,

ABSTRACT: The .present paper des of jnvestigations into
electrical tran golid solution in nickel.
Experiments we ‘ d with pleces of nlekel wire 0.61 nm in

¢i8meter and 60 mm-long. Tungsten parked with radioactive
wi85. {sotope was jntroduced into the gentral portions of the

by diffusion. The tungsten content in these

54 per cant by weight. The ‘ungsten trans-

died at temperatures

PERIODICAL: Inzhenerno-

specimens
portions apountad to- O
fer through a constant electrioc. field wag stu
of 850, 900, 950, 1,000, l,OSOfand 1,100°C. It was shown that
tungsten atoms migrate_towards the cathode, 1.8¢y in the alloy,
under investigation they are dupors of electronse Charges OR -
tungsten ions and phe,numbers of electrons transferred are cal-
culated by formulae derived by the authors. 1% turned out that
the effect of.eleotrical transfer inoreases with an inorease in
Card 1/2 temperature from 850 to 950°C, and then begins %0 £81l reaching
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18(3)
AUTHORS: Frantsevich, 1.N., Kalinovich, D.F., Kovenskly, 1.1., Smolin, M.D.
TITLE: On the Donor-Acceptor Interaction of Components in a Binary Iron-Chromium

Alloy
nerno-fizicheskiy zhurnal, 1959, Nr 9, PP 60-68 (USSR)

PERIODICAL: Inzhe
solid metallic solutions furnishes

ABSTRACT : Electric trensfer of gomponents in
important jnformation for the development of the electronic theory of

alloys. The purpose of the present mvestigation was to study the be-

havior of the components of the solid solution of chromium én iron in a

constant electric field. Radioactive isotopes CI'E’1 an 57 were em-
the process of electric transfer.

ployed for marking atoms migrating in
It was established by experiments that the chrome-plated zone in

samples was shifted towards the cathode; hence it is concluded that

chromium in 1%s solid solu ron is a donor of electrons. e
study of electric transfer was carried out at temperatures of 1,000,

1,050, 1,100 and 1,150 It turned out that
the electric transfer of chromium ions increases with an increase in

temperature and duration of experiments. This relationship g shown in
card 1/3 Figure 2. e study of the electric trans

fer of iron ions was carried
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On the Donor~Acceptor Interaction of Components in & Binary Iron-Chromium Alloy

from 900 to 1,200°C and various durations. The rate
jons grows with an inorease of temperature until

s down to 1,200°C. At a fixed temperature, the

1y with the duration of ex-

out at temperatures
of migration of iron
1,050°C and then fall
effect of electric transfer increases linear
periments. This is shown in Figure ). The experimental data obtained
made it possible to determine the charges and numbers of transferred lons
of chromium and iron at various temperatures. These data are presented in
Table 1. ..Thus the existence of a donor-acceptor interactlon in the iron-
chromium alloy has been established; it diminishes with an increase of
temperature above 1,050°C. This finding agrees with a conclusion. by P.L.
Gruzin Zﬁef Li7 that chromium strengthens interatomic interaction in the

Card 2/3 iron lattice at temperatures below 1,100°C.
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There are: 4 graphs, 1 table and 17 references, 8 of which are Soviet
6 German, 1 French, 1 Indian and i unidentified.

»

ASSOCIATION: Institut metallokeramiki 1 spetsial'nykh splavov AN USSR (Institute of
Ceramics and Special Alloys of the AS UkrSSR), Kiyev.
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/971800 S0V/126-8-14-11/22
AUTHORS: Frantsevich, I.N., Kalinovich, D.F., and Kovenskiy,—1.1:

TITLE: The State of Carbon and Iron in Steelx

PERIODICALs Fizika metallov i metallovedeniye, 1959, Vol 8, Nr 4,
pp 574-578 (USSR)

ABSTRACT: The authors point out that much of the work (Refs 1-8)
on the ionic nature of carbon in alpha and gamna iron
had the disadvantage that the migration of carbon was
found indirectly, and that some methodological
deficiencles also occurred., This and other (Ref 9) work
indicates that in austenite there are positive carbon
ions, considered by some authors (Refs 8, 9) to have 2
charge of 3 to % units. Hume-Rothery (v, Yum-Rozeri)
(Ref 10), however; has a different theory, which the
authors' present work has contradicted. This was
carried out using radioactive isotopes 4 and F959,
one of which was introduced in the middle part of the
wire specimen. After prolonged high-temperature treating
by the passage of a dirset current the shift of the
Card radioactive zone was determined. A typical activity vs
1/3 distance curve for 8 hours at 1100 oC is shown in Fig 1.
Experiments were carried out at 950, 1000, 1050, 1100 4)/
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The State of Carbon and Iron in Steel

and 1150 ©C, the specimens belng pure iron. The effects
of ordinary diffuslon were allowed for by parallel
experiments with alternating current. A11 tests showed
that all the carbon in the austenite participates in the
movements contrary to Hume-Rothery's views no negative
carbon ions are present. This is. confirmed by micro-
structures of the specimen cross sections, showing that
the anodic zone is. completely decarburized by passing
direct current. For studying migration of iron the

stable carbon. Experiments were carried out at 990,
950, 1000, 1050 and 1100 oG, a typlcal activity vs
distance curve (30 hours at 950 0C) being shown in Fig 3.
Calculations using an equation previously published by
two of the authors (Ref 13) show that the carbon atoms in
the austenite lattice participating in the migration have
only 1.4 electrons each over the whole temperature range

g§§d studied, The iron atoms at 900 oC accept 4 electrons
each, 3.5 at 950 oC 3.0 at 1000, 2.2 at 1050, and
none at 1150 oC, The authors discuss the donor and

APPROVED FOR RELEASE: 06/14/2000 CIA-RDP86-00513R000825630001-6"
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The State of Carbon and Iron in Steel 80V/126-8-}4-11/22
acceptor roles of the atoms of the added element in a
metallic solid solution, coming to conclusion in harmony
with modern ideas. on the electronic structure of such
solutions (Ref 15).
There are 3 figures and 15 references, 10 of which are
Soviet, 4 English and 1 is German.

ASSOCIATION: Instétut metallokeramiki i spetsial'nykh splavov
AN SSSR

Card 3/3 (Institute of Cermets and Special Alloys, Ac.Se.
USSR) l}/

SUBMITTED: August 25, 1958
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AUTHORS s Glinchuk, M. D., Kalinovich, D. F., Kovenskiy, I. I.,
Smolin, M. D. ‘“’”““*‘»;7_~.___
\
TITLE: A Method of Determining piffusion Coefficients in Solids
PERIODICAL: Inzhenerno-fizicheskiy zhurnal, 1960, Vol. 3, No. 8,
pp. 78 - 81 b//ég;

PEXT: The authors investigate diffusion along an infinitely long

cylinder with the radius R. It is assumed that at the beginning the
diffusing substance is distributed at one end of the cylinder in a thick-
ness AR and a width of 21. The authors proceed from the diffusion
equation (1) and obtain the approximate equation (4) for the distribution
of concentration along the cylinder. Equation (5) indicates the concentra-
tion distribution of the diffusing substance after diffusion at the
temperatures T1 and T2 for the durations t1 and t2, and the diffusion

coefficients D, and D, are calculated from (4) and (5). Formula (7) gives
the quantity of the substance diffused. By the method suggested here, the

card 1/2
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authors determined the diffusion coefficient of chromium in nickel.
Table 1 gives the mean values of the diffusion coefficients for various D/Ei
temperatures. The diffusion coefficients were calculated by formula (9).
Fig. 2 graphically shows the diffusion coefficient of Yehromium invhickel

_as a temperature function. The method suggested allows the determination
of diffusion coefficients for various temperatures on a sample. The
accuracy is designated to be satisfactory. There are 2 figures, 1 table,

and 2 Soviet references.

ASSOCIATION: Institut metallokeramiki i spetssplavov AN USSR, g. Kiyev
(Ipstitute of Powder Metallurgy and Special Alloys of the

AS Ukr3SR, Kiev)

SUBMITTED: March 8; 1959
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[
AUTHORS ¢ Kalinovich, D.F., Kovenskiy, I.I., Smolin, M.D. and
Frantsevich, I.N.
N y;l
TITLE: Mobility of Chromium Atoms in a Nickel-chromium Alloy

Under the Action of a Direct Electric Field

PERIODICAL: Fizika metallov i metallovedeniye. 1960, Vol.10,
No. 1, pp 42 - 46

TEXT: The authors point out that the study of migration of ions
in alloys can give indicatioms of the high-~temperature stabi-
lizing role of alloying eiements. They describe their work on
the migration of g¢hromium in a 0.63 diameter, 60 mm long wire
containing 4936%/%§ weight. The central part of the specimens
was electrolytically coated with a S5-micron thick layer of

CrSlo After annealing at 1200 9¢ for 60 hours, the specimens

were electrolytically etched to remove the surface layer.

Longitudinal radioactivity distribution was measured with an

MST-17 counter. Specimens were then placed in an argon

atmosphere and a direct current passed through them. Activity-

versus-position plots before and after passage of current at o Vr’
c

° .
J%§¥% f}fbr 120 hours (Figl) and for 950, 1000, 1050 and 1100
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omium Atoms in a Nickel-c romium Alloy Under the

Mobility of Chr
ect Electric Field

Action of a Dir

shoWedrappreciable migr
Allowing for diffusion
migration of chromium

at 950 to 29.71 x 10~

ation of chromium towards the cathode.
the authors calculate the speed of -8
(average values rise from 2,70 x 10

8 cm/sec at 1100 °¢). By removing the

outer layer of treated specimens and repeating the activity
measurements (Figure 2), migration within the speg%men was
found to be less than near the surface (7.20 x 10 -

1.55 x 10_8 cm/sec). For both there was a linear relation between
the average displacement of the chromized-zone boundary and
duration of experiment. Using Einstein's equation (Ref.4) the
authors calculate effective chromium-ion charge values in solid
solution in nickel to be 57.6, 42.5, 34.7 and 27,6 at 950, 1000,
1050 and 1100 OC, respectively, which is in line with Wever's

values for higher temperatures (Ref.6).
There are 2 figures, 2 tables and 6 references: 2 Soviet,
2 English and 2 German. X
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AUTHORS Frantzevych, I.N.,
and Kovens'kyy, I.1.

high electric resistance

PERIODICAL: Akademiya nauk Ukrayins

PEXT: The paper 1s concerned with the 1
transport of iron and chromium in the a
of iron, chromium and nickel
isotopes Fe
form of wires approX.
mm iong. The methods of the experiments have
Kalinovich, IL.l. Kovenskiy, M.D.
1960).
of the radioisotope of the element was brought onto the central

also with that
In the experiments radioactive

used, on samples in the

4¢ D.F.

Fizike metal. 1 metalloved, 10, 42,

Card 1/6
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Fe-Cr-Al,

in the alioy Fe-Cr-ki.
55, ¢r 51 and Ni63 were
0.6 mm thick and 70O
been described (Ref.
Smolin, I.N. Prantzevich,
A thin and narrow layer
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Investigation electrotransport ... D215/D304

part of the sample with the aid of electrolysis. The samples were
heated by direct current and the direction and velocity of electro-
transport was studied by observing the displacement of the radio-
apctive zone. To obtain more gccurate data, diffusion coefficients
were measured on the same samples according to methods described

in M.D. Glinchuk, D.F. Kalinovich, I.l. Kovenskiy, M.D. Smolin
(Ref. 5: Inzh., filz. zhurl., 8, 78, 1960). Results are given in ta-
bulated form. The magnitude of the effective charge of ions does
not vary with temperature within the limits of experimental errcr
while investigation of other substances has shown that 27 diminish-
es when T increases. For the temperatures interval of this experi-
ment one can put, with great accuracy, P = fq + T, being the elec-

tric resistance. On the other hand it is known that A = Al + Az =
= (1/?1)+(1/?2) = 1/9, ) being the conductivity (the indices 1 and
2 pefer to electrons and holes respectively), i.e.

Card 2/6
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1 1 1 1 1 1
L, i1 .1 : (3)
a a a ?
S e S I Por Y2, 02
o Xy @y

Here Q47> ?02 and @y have the same physical meaning as @q and a

but they take into account the electron and hole conductivity. In
a special case ?o/a = 901/05 = 902/01, i.e. when 901/902 = const.

in the temperature interval investigated, the function Z* = £(1/
(T + 90/.1)? is, according to M.D. Smolin, I.N. Frantzevich (Ref. T:

DAN SSSR, 136, 82, 1961) a straight line. Using the formula A= 1

= 81('/3)1/3 (ez/h)].n‘?/3 [Abstractor's note: &~ appears to be a mis-
print], h being Planck's constant, the authors of (Ref. T: Op.cit.)

obtained in this case

* b}

2* = 2 - 1,213+10%, 1%0) = 19 + 1.273010%, 0, (% - 1)
T Y
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° -——;?5 . (4)

T+_(1_

The quantities z, ny, dl, Ny 0’2 can be considered constant within

the temperature interval of the experiments described here; there-
fore (4) becomes

¥ = g 4 Ko —i—=12 + 2', (5)

?0
T, %

- ands Y3, 1 1 vinhs 3, 1 _
where K = 1,273°107n, d2(a - al) - 1,27310'n, 70y 2y is a con

stant. If a is very small the condition 901/902 = const will be

realized with sufficient accuracy, and since a is small for the
alloys treated here the effective charges of the components of

these must satisfy the equation (5). From the fact z £ £(1) it
Card 4/6
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*

follows that the result Z = const could be obtained only in two
cases: 1) if z' = const # 03 2) if z' = 0. The first case is im-
possible since the expression for z' contains the variable T. In
the second case it is necessary that K be equal to 0. This is
again possible in two cases: 1) if the two terms of which K con-
‘pists are equal, 2) if they are both nearly equal to 0., The first
condition means that the interactions of electrons and holes with
the ions are equal in magnitude, which can be written

Y3
ny;” 0 %y
St -1 (6)
n, % 2
or in a two-component system

ol

o R
= =%
o) = d3
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(' refers to the first and " to the second component) For a three-
component alloy one must add the ratio di"/dé" in (7). It follows

that equal magnitude of the terms in z' is generally possible but
has very small probability. The case of both terms being nearly
equal to O is much more probable. It can be expected in alloys with
small concentrations and mobilities of the carriers of current and
small temperature coefficient of the electric resistance. The in-
vestigations described here confirm this, as the alloys studied sa-
tisfy these conditions. If K is nearly equal to 0, i.e. Z* does not
vary with temperature, one can assume y* = gz within the limit of
experimental error. It follows that magnitudes of ion charges were
obtained. There are 1 table and 7 references: 5 Soviet-bloc and 2
non-Soviet-bloc. the references to the knglish-language publications
read as follows: X. Compaan, G. Haven, lrans. Paraday Soc. 52, 786,
1956; L. Wever, Proc. Symp. No. 9, Phys. Chem. 2L, 2, 1958.
ASSOCIATION: Instytut metalokeramiky i spetsialnykh gplaviv AN
URSR (Institute of Metallogeramics and Special Alioys
AS UkrSSR)
SUBMITTED: dJanuary 19, 1961
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s/021/61/000/009/010/012
18.4100 D274/D304
AUTHORS ¢ Prantsevych, I.M., Academician AN USSR, and

Kovens'kyy, I.I.

PO

TITLE: Investigating the electrical transfer of carbon in
metals of the iron group

PERIODICAL: Akademiya nauk UkrSSR. Dopovidi. no. 9, 1961,
1169-1171

TPEXT: The temperature dependence of the effective charges z of
carbon in its solid solutions FeC, CoC, and NiC are obtained. The
chargcter of the experimentally obtained temperature dependence
of 2™ corroborates the theoretical predictions which led to the

expressions

. A
2" =z - n10’111 + nzo’zl2 (1)

card 1/4

APPROVED FOR RELEASE: 06/14/2000 CIA-RDP86-00513R000825630001-6"



"APPROVED FOR RELEASE: 06/14/2000 CIA-RDP86-00513R000825630001-6

28692
5,/021/61/000/009/010/012
Investigating the electrical ... D2774/D304

and

2

Ax® + Bxz¥- Cx - 2%+ 2z = 0 (3)

where z is the ion charge, n,, 0’1, l1 and Ny, Ty 12 are the den-
sity, scattering cross-section, and free path of the electrons

and holes, Z‘ is an effective charge which can be experimentally
determined from electrical transfer by means of Einstein's rela-
tionship (and taking into account the correlation factor

f):Z#eD = BkTf, where D is the diffusion coefficient at the tem-
perature T and B is the ion mobility; A,B and C are constanis re-
lated to the conductivity parameters and those of electron- and
hole scattering by migrating ions., The temperature interval of the
experiments is taken as large as possible and the ion mobility

has to be high. These requirements are fulfilled by the investi- \%
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gated solid solutions of carbon in iron, cobalt and nickel. The
specimens were wire pieces 70 mm long and 0.6 mm in diameter. The
middle part of the specimens was labelled by radioactive isotopes

014. The temperatures ranged from 600-1400°C. Up to 80000, the
gpecimens were heated in a furnace; for higher temperatures, a
direct current was used. The diffusion coefficient for carbon,

as well as the rate of electrical transfer (the transport rate),
were measured by means of the radioactivity of the tracer. The ob-
tained values of Z*¥ were processed by the method of least squares.
Thereupon, the temperature dependences of the effective charge of
carbon in its solid solutions FeC, CoC, and NiC were obtained.

The parameters of this dependence are listed in a table. In all
the alloys, the carbon migrated towards the cathode; as thereby

7" exceeded z, the influence of a "hole wind" on the electrical
transfer is established. The ion charge of carbon in austenite

was found to be nearly 4 units, thus confirming T.A. Lebedyev's
assumption (Ref. 1: Metallurg, 5, 12, 1934). This charge decreases
on passing from FeC to CoC and NiC. There are 2 tables and 9 }
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references: 7 Soviet-bloc and 2 non-Soviet-bloc (including one
translation). The reference to English-language publications reads
as follows: K. Compaan, Y. Haven, Trans. Faraday Soc., 52, 786,
1956.

ASSOCIATION: Instytut metalokeramiky 1 spetsial'nykh splaviv
AN USSR (Institute of Powder Metallurgy and Special
Alloys AS UkrSSR)

SUBMITTED: April 28, 1961
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. $/021/61/000/011/007/011
e D299/D306
_ AUTHORS: Prantsevych, I. M., Academician AS UkrRSR, and
_Kovens'kyy, I.1.
TITLE: On the transport of carbon in titanium, tantalum and

tungsten

PERIODICAL: Akademiye nauk UkrRSR. Dopovidi, no. 11, 1961,
1471-1474

TEXT: Electrotransport of carbon in titanium, tantalum and tung-
sten is investigated (with a carbon content of approximately 0.1

weight %). The radiactive isotope C14 was used. In order to in- L
crease the accuracy of calculations, the diffusion coefficlent of
carbon was determined from the same specimens as ware used for stu-~-
dying the electrotransport. The specimens were appr. 70 mm long and

hed a diameter of appr. 0.6 mm. The middle part of the specimens

was labelled with 014. The specimens were heated by & direct cur-
rent; thereupon, the distribution of the radioactivity was measured
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at intervals of 0.1 mm. As a result, the carbon distribution in re-
lative units was obtained., From the concentration curve, the dif-
fusaon coefficient of carbon was calculated, and from the displuace-
ment o7 the radioactive sone - the rate of electrotransport of tne
zatrhon at the various temperatures of the experiments 750 - 16500C

in titanium, 600 - 2600°C in tantalum, 1800 - 280000 in tungsten,

A table lists the obtained diffusion coefficlents and the corres-
pending activation energies, The experimental results were used for
determining the effective charges Z*; thereupon, the method of
least sguares was used for calculating the paramnets:rs of equation

72X =2z + a L

Po (3)
T+ o
and
Ax° + BxzX - Ox - 2% ¢ 2 = 0 g (4)
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ol is the temperature coefficient of the alloy, P is the electrical
conductivity, the parameters A, B and C characterize the scatter-

ing of electrons and holes by migrating ions, and the temperature
dependence of p. It was established that the effective charges of
carbon in titenium and tungsten follow a temperature dependence
expressed by Eq. (4), whereas the effective charge for tantalum-
carbon satisfies a linear equation. For the first 2 alloys, the
parameter A in Eq. (4) can be neglected, For all 3 alloys, the
electrotransport took place towards the cathode. The magnitude of

+the effective charges exceeded in all cases z. A table shows that

the carbon charge decreases in the order: Ti-C, W-C. An explana- )L
tion of this decrease in charge is attempted in terms of the ener- :
gy of the d-sublevels. There are 2 tables and 9 references: 5 So- f
viet-bloc and 4 non-Soviet-bloc. The reference to the English-

language publication reads as follows: K. Compaan, Y. Haven, Trans.
Faraday Soc., 52, 786, 1956.

ASSOCIATION: Instytut metalokeramiky i spetsial'nykh splaviv AN
USSR (Institute of Powder Metallurgy and Special
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Alloys AS UKrRSR) I

SUBMITTED: May 24, 1961
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\§.15%0 1M B102/3204
AUTHOR: Kovenskiy, I. I.
TITLE: Diffusion of tungsten in an alloy on cobalt basis

PERIODICAL: Fizika tverdogo tala, v. 3, no. 2, 1961, 350-353

TEXT: The diffusion of tungsten in Co-W alloys was theoretically and ex-
perimentally investigated. First, a cylinder of infinite length (radius
R) is studied, on which at the time t=0 a 21 long and AR thick layer of

the material is located, whose diffusion is investigated. The concentra-
tion of this material is taken to be C_at every point of the layer. The

(o]
2 2
diffusion equation then reads 188 a ate + 130 + LY y the initial- znd
D3 ar2 r 3r az2

boundary conditions:
¢ = C_ with [2] £1, RéréRi»ARl
it
C = 0 for all other z and x [ "'*M
8C/or |, psar = © -
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The solution of the diffusion equation is of the form C = F(r,t)Q'{z,t),
z-1

c c
where Q'(z,t) w -ég-[erf Wz;-% ~ erf ﬁ%%q]- —59- erfc 35T - erfe 5—%%—] (2).

The concentration disiribution along the specimen is given by

ct
v 0 zel z+l] ,
o — fo — - ‘ . 1 - - .
Q(z,t) 3 [er ¢ 550 - erfe oypp ) where CQ/Q COB/Z and B is a con X
stant, the tctal guantity of diffusing substance in the specimen. As in

t

: “s z+] Ly _C  z-1
practice mosily -27]-)-?22 Q{z,t)™ > erfc SYET

continuous case that firstly, during the time t1“ diffue'xion occurs at the

If we study the dis-~

, . . . ) z - 1
temperature T,, then at T,, during t,, then Q1(z,u) = = erfo TS
2 171 7272
@, 284,
i.e¢ = —— w ——— holds. The investigations were carried out on 60 mn
I)2 at 8"2

long pieces of wire (diameter 0.62 mm) of the following composition
(expressed in % by weight): 98.66 Co, 0.82 W, 0.34 Ni, 0.04 O, 0.03 C,
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0.01 Cu, 0.02 Si, and 0.14 Fe. The tungstenized zone was about 3 mm long.
The various specimens were heated to various temperatures (T1),, and after

the end of heating and diffusion, the distribution of the diffused

substance along the wire was measured by means of a method described in a
previous paper by the author (Ref.11 I. N. Frantsevich, D. F. Kalinovich,
I. I. Kovenskiy, V. V. Pen'kovskiy. DAN, 121, 277, 1958). This distribu-

tion was equal to the measured activity distribution of the w185 jsotope.
The specimens were then again heated to temperatures (Tz), which differed

from T.. Hereafter, the activity distribution was again measured. Hereby,
for each specimen, two curves (T1,T2;t1,t2) were obtained; such a curve iBDX(

shown in Fig.1. From these curves the diffusion coefficients were
calculated by means of the initially given equations. For the various
temperatures the following mean diffusion cosefficients were obtained:
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Temperature O p.10'°, cn’/seo

1100 0.39

1150 1,05

1200 2.08

1250 4.66

1300 9.51

1350 18.6 .
These data obey the following equation: D = 2.88 exp(-68000/RT) cm/sec.

more exast values, it is necessary to operate with larger diffusion
shifts, i.e. the holding times t1, t2 must be increased. There are

2 figures, 2 tables, and 4 Soviet-bloc references?

The D-values claculated spread by not more than 8%. 1In order to obtain VX{"

ASSOCIATION: Institut metallokeramiki i spetssplavov AN USSR Kiyev
(Instituse of Metal Ceramics and Special Alloys 4S UkrSSR,
Kiyev)

SUBMITTED:  Apral 1, 1960 (initially) and July 25, 1960 (after revision)
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AUTHOR: Kovenskiy, I, I.

TITLE: Degree of silver ionization in a silver-palladium alloy
PERIODICAL: Fizika tverdogo tela, v. 3, no. 10, 1961, 3239 - 3241

TEXT: The author used radioactive Ag11o to examine the electrical
migration of silver in an Ag-Pd alloy with 30% by weight of palladium,
According to H. E. Schmidt (2. f. Metallkunde, gg, 113: 1958), alloys

of thisg kind having a palladium content up to 40% possess only electron
conductivity. The method of examining the electrical migration discussed
here had been described earlier (D, F, Kalinovich, I. I. Kovenskiy, M. D
Smolin, I, N. Frantsevich (FMM, 10. 42, 1960)). sSix measurements made
from 850 to 1100°¢ Yielded the quantities in the relation

z%=12 - nyo.l, + n,0,1, (1) 2%is a certain effective charge which

takes account of the effect of conduction electrons and conduction holes;
if this effect does not exist, the effective charge equals z; n, is the

.

conducbion electron density; [o} iS the Sbatteling cross Section Of
1
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electrons from the migrating ions; l1 is the electron mean free path. The

subscript 2 refers to holes. 2Z* was determined from the Einstein relation
and taking K. Campaan'’s and Y. Haven's (Trans. Faraday Soc., 52, 786, 1956)
factor into account. =z = +0.85 % 0.26 was found by the method of least

squares. The mean value o, = 3v10716 cm2 foilows from the six equations
(1). The attached table presents the mean values found by the author

for migration rates, electrical conductivity, and electric charges. Xo
experiments were made on the electrical migration of palladium. 2z = -0.3
was found for palladium in the alloy examined. The effective silver-ion
charges were found to be by one order of magnitude lower than in pure
silver. This may be exvlained by the increased resistivity and verifies
the assumption that the role of the electron action is reduced with
increasing resistance. I, N, Frantsevich, Academician of the AS UkrSsR,
1s thanked for a discussion. There are 1 table and 8 references: 6 Soviet
and 2 non-Soviet. The reference to the English-language publication

reads as follows: K, Compaan, Y. Haven. Trans. Faraday Soc., 52, 786, 1956.
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ASSOCIATION: Institut metallokeramiki i spetsial'nykh splavov AN USSR

Kiyev (Institute of Powdex Mletallurgy and Special Alloys
of the AS UkrSSR Kiyev)

SUBNITTED: May 9, 1961 (initially)
June 23, 1961 (after revision)

geg end to the Table: (1) temperature, 7 v 3
C; (2) el ectrical conduc tiVity, Texnneparyps, °C np“o"”"'p Croposts sasxrpo-| Dppexranan

1 1 i on=1s gt gepexoce, cu/cex. i sepag
ohm™ "sem™'; (3) migration rate of

silver ions, cm/sec; (4) effective _ * 81000 2.3.10~8 —29
‘charge. S 28220 5.4.10—8 —26

27000 . —24
24980 4. -2.2
23150 4 - —2.0
22260 . -1.8
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* AUTHORS: Kalinovich, D. F., Kovenskiy, I. I., and Smolin, M. D.

<3

TITLE: A contribution to the problem of determining partial
velocities of electrical transfer with tegged atoms

PERIODICAL: Fizika tverdogo tela, v. 3, no. 11, 1961, 3367-3370

TEXT: To determine the velocity of motion of e tagged ion during electrical
transfer it is necessary to have a coordinate system firmly connected

with a fixed point. The origin of coordinates can be put at one end of the
sample or at a mark which is located in a nonheated area (the mark can be
obtained by the impression of & microhardness test). When investigating

the electrical transfer of each alloy component, it is possible to tag the
components to be studied either along the whole sample or only along a
narrow part in the center of the heated zone with a radioisotope.

first case, a new distribution of the concentration of the component in —
question is observed, while in the other case the motion of atoms of this
component during electrical transfer is observed darecitly. Under such

Card 1/4
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conditions, the temperature distribution curve will pass through two
syrmetrical points in regions with a strong decrease along the sample, In
these points, the mobility of atoms is practically 2ero. The following
twec csses were investigated: (1) 1f migration ¢f atcms of all components
in one direction is observed, ions of all cemponents will arrive at the
boundary surface of the mass flux which is lccated in the direction of
transfer., New lattice planes are formed. Simultaneously, atomic plunes
are removed at the boundary of the heated 20ne located on the opposite side.
Therefore, all atomio planes located in the heuted reglon are shifted
opposite to the direction of transfer by the wiith of the built-up or
removed zone. The equation of displacement is given by UBZY 1y (1),

i

where Ax/t =5 vi'xi(Q). U denotes the total transfer number; Uy v, and
1

]/i denote partial transfer numbers, velocity, and molar share of the i-th

component; Ax denotes the width of the built-up (removed) zone; t denotes
the duration of test. Ax/t may be regarded us the total transfer
velocity. The shift measured during electrical transfer for s tagged
Card 2/4
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A contribution to the problem of

‘atom in the heateg zone 1s equal to the sum of .hifig

* *
§ =Vt W (3), where vy denotes the

experimentally from the shift of the tagged atom In
transfer of matter will always take place. (2) Atoms
will migrate in both directions. In both reglons limi
of one type are supplied and atoms
these conditions, Eqs. (1) and (2) will also describe
transfer in general. When determining partial velocit
transfer with tagge atoms, the motion of these atoms
The method of taggea atoms shows various advantages ov
fixed marks. Especially, a chemical analysis of plate
of the sample is not required, 5 in thi
valid if the £ot cha
There are 3 n The reference to t
publication r Johnson. Phys, Rev

total transfers; v

eads as followe: R. P,
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ASSOCIATION: 1Institut metallokeramiki 1 spetsial'nykh splavov AN USSR

Riyev (Institute of Powder Meallurgy and §
AS UkrssR, Kiyev) &y pecial Alloys

SUBMITTED: June 5, 1961
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AUTHORS: Kalinovich, D. F., Koverakiy, I. I., Smolin, M. D.,
Frantsevich, I. §, —™

TITLE: The diffusicn of nickel in a nickel aolybdenun 2110y 19 ay
electric field

PERIODICAL: Inzhenerno-fizicheskiy 7hurnal, v. 4, no. 5, 1961, 108-110
TEXT: The electric field rroduces a directed displacement of the atorioc
Two

field and a force depending on the

he conduction electrons or holes. The
solid solution of molybdenum in nicksl

shell in the crystal lattice of a yure metal and solid solutions.
forces act on the ions: the electric

momentnum transition between ions ang t
electrotransportation of Ni ions in a

is investigatg% in this paper (molybdenum content 9.24% by weight). The

tracer was Ni®2 which was measured by & counter of the type T25- BA (T25-Br1)
The temperature of the sample was measured by a pyremeter of the type

XTUMUN (KhGIMIP). The direction and rate of electrotransportation could bte
determined from the displacement of the boundary of the radioactive zone. CK
The diffusion was eliminateg by relating the rate of electrotransportation

Card 1/3
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The diffusion ... B111/B214

to the arithmetic mean of the dipplanemant of the boundary of the active
zone. The force acting on an jon may be written ag

= Eo(z2 - 1, - 1
F=k Pyl mp0ply),
vhere E is the potentialy e the electronic charge; = the charge af the jon
in multiples of e; Ny concentratior of the conduction olectrong; 9,

+ 3.
ve Lt

scattering cross section of the condnction slectrors on the migrating ion;
and 1... the mean free path of the electronsg on the Perri surface. The

index 2 denotes hole conductivity. The quantity z . n1c1]1 +n, 0,1, =3z

is the effective charge which is 26ual to the true crarge in the sbsence of

the effect of electrons and holes. Aprlying Einstain's formula one may
write for the effective charge z*: 2¥ . 300 VAGQkTE/IDe  (2), where v is
the rate of electrotransportation; Ay q the electrical conductivity and
area of the cross section of the sanple; f = 0.78 (for a face centereqd
lattice); I the current strength; and D the diffueion cceffizient. The
derivation of the diffusion coefficient has been given in IFZh, No. 8, 718,
1960. The value found ig D = 2.68 exp {-65600/RT). The experimental
conditions, the rates of electrotransportation, ard the effsctive charges
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The diffusion ... . : , v B111 214

jcalculated according to (2) are oollected in Table 1. All the experiments

gshowed that nickel migrates to the anode. There are'1 table and 10 refer-

"ences: 6 Soviet-bloc and .4 non-Soviet-bloc. The three most recent refer-

ences to English-languege publicatiors read as follows: 1) Conpaan, X.,

'Haven G: Trans. Faraday Soc., 52, 786, 1956 2) Wever H.: Proc. of Symp.
» 9 of Phys. Chem., 21, 2, 1958, ) L,

ASSOCIATION: Institut metallokeramiki i spetsial'nykh splavov AN USSR g.
Kiyev (Institute of Powder Metallurgy and Special Alloys AS

UkrSSR, Kiyev)

. SUBMITTED:  Septedber 30, 19éo |
Legend to Table 1: -~ @ ()] CxopocTs nepetoca ™o udonumuht 3apAa
c a, )

3

"1 - Temperature in OC;’ ‘Teunepatypa, cujcex

i 2 = experimental time
I in hours; 3 - rate{of
1 electrotransportat on .1200-
t

"in cn/sec; 4 - efféctive '
- charge.
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5/126/61/011/002/020/025
E021/E435

AUTHORS: Kalinovich, D.,F., Kovenskiy, I1,I. and Smolin, M.D.

TITLE: piffusion and Electrotransfer of Chromium into
Meatshdenum

PERIODICAL: Fizika metallov i metallovedeniye, 1961, Vol.1l1l, No.2,
Pp.307-309

TEXT: The electrotransfer of chromium into molybdenum in the

solid state was udnvestigated. Pure molybdenum wire samples,

0.5 mm diameter and 60 mm length, were saturated with the stable
isotope of chromium by diffusion to a chromium content of 9.92 wtd‘al
The central 3 mm of wire were covered with a thin film of
radioactive Crdl, The wire was then annealed in a protective \/
atmosphere at 1400°C to give uniform distribution across the
section, The distribution of crol along the length of the wire
was then found by measuring the activity of portions 0,1 mm in
width, A direct current was then passed through the wire which
was surrounded by argon, This heated the wire to 3 chosen
temperature, measured by an optical pyrometer. Then the

distribution of Cr?l was again measured., The graph shows the
Card 1/3

——

APPROVED FOR RELEASE: 06/14/2000 CIA-RDP86-00513R000825630001-6"



"APPROVED FOR RELEASE: 06/14/2000 CIA-RDP86-00513R000825630001-6

$/126/61/011/002/020/025
Diffusion and ,.. E021/E435

distribution before and after heatingg Experiments were carried
out at 1200, 1250, 1300 and 1350°C and 1n all cases migration of
the chromium occurred towards the cathode. The amount of
electrotransfer depended linearly on the length of the experiment
and increased with increase in temperature. The rates were as
follows:

Temperature, °C 1200 1250 1300 1350

Rate of electro- 8 3 8
transfer (cm/se¢) 1.5x107 2.6 x10° .2 x 10"

The coefficient of diffusion was found and it obeyed the
following relationship:
D = 4,3 exp (-72700/RT) cm2/sec.

The rate of transfer was measured with an accuracy of + 5 to 8% and

the coefficient of dlffusion with .+ 8%, There are 1 figure and
2 Soviet retferences

ASSOCIATION: Instltut metallokeramiki i spetsialnykh splavov
AN UkrSSR (Institute of Powder Metallurgy and Special
Card 2/3 Alloys AS UkKrSSR)
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| SUBMITTED:  June 3, 1960

{ Figure. Displacement of the Radioactive zone duri '
direct current to 1300°C for 1 ° uEine heating by a
. imp/min vs mm T 150k in the Mo-Crilsystem,

! left of diagram - anode; right of diagram - cathode.
; umnjrun

Y001+
imp/imin.
"
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10 Harpesa: 2—nocne narpess,

APPROVED FOR RELEASE: 06/14/2000 CIA-RDP86-00513R000825630001-6"



"APPROVED FOR RELEASE: 06/14/2000 CIA-RDP86-00513R000825630001-6

FRANTSEVICH, I.N. [Frantsevych, I.M.], akedemik; KOVENSKIY, I.I.
[Kovena'kyi, I.I.] T

State of carbon in *itanium, tantalum, and tungsten. Dop. AN
URSR no.11:1471-1474 ‘'6l. (MIRA 16:7)

1. Institut metallokeramiki i spetsial'nykh splavov AN UkrSSR.
2. AN UkrSSR (for Frantsevich),
(Alloys—Electric properties)
(Carbon)
(Ions—Migration and veloeity)
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AD06/A101

Frantsevich, X. N., Kalinovich, D. F., Kovenskiy, I. I., Smolin,
M. D. T T

On the behavior of components of metalllc solid solutions 1in an
electric force field

Vysokotemperaturnyye metallokeramicheskiye materialy. Inst. metallo-
ker. i spets. spl. AN Ukr.SSR, Kiev, Izd-vo AN Ukr.SSR, 1962, 75 -.
83 ‘

TEXT: The method of electric migration makes it possible to estimate di-. J
rectly the donor-acceptor interaction in metallic golid solutions, Previous 7
studies were directed on the electric migration of the alloying component, with-
out investigating the behavior of the base metal atoms; in a constant electric|
field the possibility of a donor-acceptor interaction between the atoms of the |
components was not taken into account, In the present article the authors stu-|
died the mutual electric migration of both components of some binary alloys, i
such as Fe-C, Fe-Cr, Fe-W, Ni-W and Fe-Mo, using the method of radio-active iso-

‘,

Card 1/4 - '5
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topes. The component under Investigation was marked with the corresponding
radioactive isotope and introduced into the central section of wire speocimens,
0.6 mm in diameter and 60 mm long. The distribution of radioactivity over the
specimen length was measured prior.to;and:afier eleotric heating. Aotivity . .
graphs were plotted to determine the orientation and dislocation of the radio-
active zone boundaries during the process of electric migration. It was found
that carbon, chromium and tungsten migrated under the effect of the electrio
field towards the cathode. Molybdenum migrates toward the anode and is, contra-
ry to C, Cr and W, an electron acceptor. The electric migration of Fe in binary
solutions of C, Cr and W in iron was found to be directed toward the anode, but
only a portion of Fe atoms, proportional to the amount of donor-atoms of the ad-
mixture component, participated in the migration. On the basis of experimental
data obtained, migration rates of the investigated components were calculated
and tabulated (Table). The experiments show that a donor-acceptor interaction
exists between the components of the Fe-C, Fe-Cr and Fe-W systems. The donor or
acceptor nature of admixture atoms 15 predetermined by the mutual pasition of
energy levels of incomplete shell electrons of the admixture atom, and the Fermi
level of the base electron spectrum. -The appearance in the lattice of admixture

Card 2/k
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atoms with excess charge is connected with the deformation of .energy bands of
conductivity near these atoms, and the formation of a charge of the opposite
sign, screening the excess charge of the admixture. This screening charge is
partially distributed in the conductivity band, and partially in the band cor-
responding to the internal incomplete shell of the base atom., The temperature
dependence of the electric migration effect is explained by the dispersirg ef-
fect upon the electrons of the conductivity zone of atoms, which are in a state
of thermal oscillation at the crystal lattice points, and also by changes in the
degree of the donor-acceptor interaction, It can be assumed that the magnitude

of the electric migration effect depends upon the correlation between the exter-
nal electric field forces and the forces resulting from the transfer by conduc-
tivity eleotrons of oriented pulses to the ions, There are 4 figures and 1
table. .

APPROVED FOR RELEASE: 06/14/2000 CIA-RDP86-00513R000825630001-6"



"APPROVED FOR RELEASE: 06/14/2000 CIA-RDP86-00513R000825630001-6

5/849/62/000/000/008/016
On the behavior of components of... AOOG6/A101

Table. Migration rates of metal alloy components under the effeot of an elec-
tric field, in v-cm/sec

, Alloy Migrated I W“}:",')-(;;E’x"imenta-f 'temper&{ﬁi'.an'in o¢
Investigatad i element ——e e -
'L . 900 950 1000 1050 1100 1150

g

Fe—~C . C
Fe—C Fe
Fe— Cr Cr N
* Fe-—Cr Pe
Fe— W w
Fe— W Fe
Nl -
Fe— Mo

—  806:10~% 1,67 10-‘ 1444 lo-’al ,39.107%.39,14. 105

341.10-251.107% 1.39.10-% 057.10~° 0 _

6.8 «10~7 94 1077125 -10~7.188 1o~ .

3,00-10-’ 4,01.10-’ 4,87-10~7 6,26:10~7 5.35. 10-’ 444 1077 2,18, w-’
472.10-76,37.10~7 8.80.10~7 568.10"7 1.35.10~": .

1,2

I‘"llllll

.10 2,78 10"3.89 m" 1,86-10-7 0,72.10°7 o0
— 440.10°7 _563.10~7 7,23.10~7 778.10~7

ERS

0
1,25.10-% 1,67.10™%  2,44.10* 1,50.10"% 0,32.10~% o
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— : s/126/62/013/006/014/018
04,1509 E193/E38%

AUTHORS Kalinovich, D.F., Koyenskiy, I.I. and Smolin, M.D.
TITLE: Electrotransport of tungsten in cobalt

PERIODICAL: Fizika metallov i metallovedeniye, V.13, no. 6,
1962, 930 - 931 ‘

TEXT: The mobility of metal ions in a metal in a constant
electrical field depends both on the diffusion mobility and on
the characteristics of interaction between the ions, on the one
hand, and the electrons and holes, on the other. Useful
information on the mechanism of the diffusion and electrical
conduction” c¢an therefore be obtained from studies of mobility
of ions.and the object of the present investigation was to
study the electrotransport of- tungsten in a cobalt alloy
containing 99.48% Co, 0.24% Ni, 0.03% C, 0.049% 0, 0.01% C,
0.02% Si and 0.14% Fe. Tungsten was introduced into the experi-
mental specimens (60 mm long, Q.62 mm in diameter) by diffusion-
annealing (150 hours at 1 200 °C) in tungsten powder, dry argon
being-used as the protective atmosphere. This treatmegt was
followed by homogenizing annealing (80 hours at 1 350 C),
Card 1/9,7
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after which €the tungsten content of the alloy was 0.82 wt.S.
After electrodepositing a thin layer of the radioactive isotope

WlSS around the circumference in the middle of a specimen, it JV
was sealed in an argon-filled tube and connected to a DC source,
the electric current serving both to heat the specimen to the
required temperature (in the 1 100 - 1 350 Crange) 'and to set
up an electrical field, each test lasting 150 hours. The sign
and extent of electrotransport was determined from the
distribution of radioactivity along the specimen before and

after each test. Typical results arxe reproduced in Fig. 1, where
the radioactivity (pulses per minute) is plotted against the
distance (mm) from the anode end of the specimen,. the circles
and crosses relating, respectively, to results obtained before
and ‘after the test which consisted of 120 hours at 1 200 C.

The absolute values of the rate of electrotransport of tungsten
in cobalt, calculated from the experimental results, increased

crom 2.8k x 109 at 1 100 °¢ 'to 1.56 x 1077 em/sec at 135 °C .

Card 2/§ ’%

APPROVED FOR RELEASE: 06/14/2000 CIA-RDP86-00513R000825630001-6"



"APPROVE FOR RELEASE: 06/14/2000 CIA-RDP86-00513R000825630001-6

$/126/62/013/006/014/018
Electrotransport eeee E193/E383

The effective charge of the tungsten ions, -calculated from the
known Einstein relationship, was found to be of the order of
tens of electron units, which indicated the predominant part
played by the hole tyind" in determining the sign of the
electrotransport in the case under consideration.

There is 1 figure. : '

ASSOCIATION:  Institut metallokeramiki i spetsial'mykh splavev
AN UkrSSR (Institute of Powder Metallurgy and
Special Alloys of the AS UkrSSR)

SUBMITTED:  February 12, 1962 i
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