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VLASOV, A.G., dots,; MINKEV, I.M,, inzh,

——

Determining the elactric field in & dielectric in con-
nection with high-frequency heating. lzv.vya.ucheb.zav,;
energ. 3 no.3:47-55 Mr '60. (MIRA 13:3)

1. Gosudarstvennyy ordena Lenina opticheskiy inatitut ineni
S.1.Vavilova,

(D1elactrics) (Induction heating)
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nNitriding as a Method of Frotect ng Steel from Sor.cosion," ITEIN, Koscow, 1940.

APPROVED FOR RELEASE: 06/14/2000 CIA-RDP86-00513R001134420009-7"



;niml !

ey smd POt

Reseaseh Preguens {
Light Maale, 1940,
Mjnkevich and Zudin {Vetn. Metaliopromisd.. 8, 67) on the
of alu lhnlnmhhch«latﬂﬂl"—l(\‘l!‘('. flws-lzhﬂ.m !

“ainiem into iron when
contact with s powder nm-b(in1
lay. aiw

surh a8 yuarts ve¢ free
;r-}:h_lm\_ (._xnl.-.-li. w

APPROVED FOR RELEASE: 06/14/2000

of aluminium (vr ite allo
ammesaiam chiuride.

1% Ll'l'l'\‘l CLISU'KI‘WN

‘1). an lnert mater
tesults are given

Ciaw BIW0Y

adss by am gny A8 e
o 9 )

CIA-RDP86-00513R001134420009-7"



APPROVED FR RELEASE: 06/14/2000 CIA-RDP86-00513R001134420009-7

e0c0o0ctotocococooistal e AR ot esesetotsteat,
0000000000080 0 0008 42 = MR R R R R R K X R
lllo't'nnnuunuuuun l‘nnll'nn-:nunn»-u-auu-uuuun.
L. gt # G B A A L 8 kPt QR Sl . A L 2 MMt} st [ Y TR TR 7 I S gy
. ] A0 anD_geb 0ROEMS . - N A e amU et rR 0y o T-ee
drgmisag o gt A, Miskevich. | (1,80, akong Wik |
. A N..o . n(wli‘_mﬂ'm—_'—-

m.w IN. 8.] 8, No. 8/6, 64-0(1843).— Hxpts. on gaseos a stainjews steel. In HNO, the chromized steel was ko 6“ ;
ool of steel were carried out in an cxternally heated griacked than the unchromized one and onty a fittle more . i

| quarts tube. - Lumps of Cr ur Fe.Cr were placcd at I qhan the stainbess steel.  In 1850, the chromizod steel

{1 begimuing of the heating gome (rom the side at which the was conviderably more resistant than the stainless.  The
gos, H, wae simitted. Beyorud the Cr or #e-Cr of o C content of & steel greatly affects its chromuzing; the

| were placest specismens of steel. The h:‘llhl‘ Wwas e C the bess does Uf penetrate The peneteation of Cr

1 aitd when the temp. reached 930 -L0° & Srenm jnto & steel with LIEME of C was (LR mn, s, 3 his
was statie]. Hobwe entenng the quatts tube the 30381 of W per he ). Theddepth deopped steeply toiran
M pased through 8 HCE soln, thus bevoming in a steel with 0.8176 of C. Chromiring 1atws greatly the
studied: The effect of wyrface hasdness of & high-C steuh, but 1t raises that of a

o ¥t  Jad '“2 i(l. TI\'C lolhwing';r‘r‘x;l udie e oot 2
temp. (P¥)-130°%); pasing 25-30 L pet he. during 2 jow-C steel on : .

oo: 2. M!'.’ the ¢ffect of the vol. of 1 paseed (20-70 1. per hr., < 1 only slightly M. Howch HCY )

0O Si¥:; fur 4hws. at 281°) and the effect of tisne (20 hrs. at [ i -0@
S med 404D D of 1 et he.), D ench cuer control ampho 5

LA L were 1on by the hard chmmhin' methd,  Deperting o d-00

00 3 ! temp. (9N, v, 1IN amd LY, the depth uf the vhro- ll-00
U mised lavet Incresersd from (L5 to 0.8, to 005 st to .

[ X XY e mm., reap. As tor time, the depth of the cheemteed z 00
1 leyre bwreawd from 000 i, ut 2 hrs. fo 008 at 4 and l-e®
FL WS mm . at 6 hrs The depth of the chromized layer . ’
© ctenerd with the rate of flow o . AU e hr it was Hs0®
oK mm. It increasd 1o (.05 nin. at W ). pet hr, el ;00
1% Yhem 10 008 mm. at 30 1. per hr. and 10 0.1 1un. at 70 L e

I per by, Gasous chromizing was thore rapid than hard

" claromizing for the same depth and was decper for the »

same time.  Thue gawaus chromizing can he accom-

plishedd in shorter time and at & lower temp. than hard 00

cheanising. CGemous chromizing produces 8 smonth, .00
or rtull surface- -mose wo than dors {ard chromizing.

Vin i 200

o

e

)

\
Cheomiset sperimens mete tetes 25% HNOy awi 35
st tALLURGK AL uirtematLad (i AP ICATION

A-' L. o T draw aseeny

T maues wap ey O . aninaes W11 At ey

e S T s ot 3w I
L]

APPROVED FOR RELEASE: 06/14/2000 CIA-RDP86-00513R001134420009-7"



"APPROVED FOR RELEASE: 06/14/2000 CIA-RDP86-00513R001134420009-7

MINKEVICH, A, N.

"Chemico~Thermal Treatment of Steel" Gosudarstvennoye Nauchno-Tekhnicheskoye Izdatel'stvo
Mashinostroitel "'noy Literatury. Moscow (1950), 432 pp.

It is perhaps noteworthy that Dubinin (in “Ceramic Method of Gaseous Chromizing Steel",
1953) considers gaseous methods the most technically perfected means of chromizing; where
as, in 1950, Minkevich stated chromizing in liquid or gaseous media was nonindustrial

although this is a difference of viewpoint or a real commercial development that has
taken place between 1950 and 1953,
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MINKEVICH, A. N. and KALININ, A. T.

1

"Development of the Process of Liquid Carburizing (Cyaniding) Steel,
pp 81/99 in Modern Methods of Heat Treating Steel by Dom Inzhenera 1 Tekhqika
imeni F E Dzerzhinskovo. Gosudarstvennoye Nauchno-Tekhnicheskoye Izdatel'stvo

Mashinostroitel'noy Literatury, Moscow (1954) Lok pp.

Evaluation B-86350, 30 Jun 55
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AL'TGAUZEN, O.N., kandida$ fisiko-matematicheskikh nauk; BMRNSHTEYN, M.L.,
kandidat tekhnicheskikh nauk; BIANTRR, M.Ye,, doktor tekhnicheskikh
pauk; BOKSHT®YN, 5.2., doktor tekhnicheskikh nauk; BOLKEOVITINOVA,
Yeo.N., kandidat tekhnicheskikh nauk; BORZDYEA, A.M., doktor tekhni-
cheskikh nauk; BUNIN, K.P., doktor tekhnicheskikh nauk; VINOGRAD,
M.I., kandidat tekhnichesiciich nauk; VOLOVIK, B.Ye., doktor tekhniche-
ekikh nauk [deceased); GAMOV, M.I., inzhener; GELLER, TYu.A., doktor
tekhnicheskikh nauk; GORBLIK, 5.5., kandidat tekhnicheskikh nauk;
GOL'DENBERG, A.A., iandidat tekhnicheskikh nauk; GOTLIB, L.I., kandi-
dat tekhnicheskikh nauk; GRIGOROVICH, V.K., kandidat tekhnicheskikh
nauk; GULYAYSV, B.B., doktor tekhnicheskikh nauk; DOVGALRVSKIY, Ya.M,
kandidat tekhnicheskikh nauk; DUDOVTSEV, P.A., kandidat tekhniche-
skikh nauk; KIDIN, I.N., doktor tekhnicheskikh nauk; KIPNIS, S.kh.,
inzhener; KGRITSKIY, V.G., kandidat tekhnicheskikh nauk; LANDA, A.F.,
doktor tekhnicheskikh nauk; LEYKIN, I.M., kandidat tekhnicheskikh
nauk; LIVSHI?S, L.S., kandidat tekhnicheskikh nauk; L'VOV, M.A.,
kandidat tekhnicheskikh nauk; MALYSHEV,K.A., kandidat tekhnicheskikh
nauk; MEYERSON, G.A., doktor tekhnicheskikh nauk; MIFKEKIGHe.dedl- +
kandidat tekhnicheskikh nauk; MOROZ, L.S., doktor tekhnicheskikh
pnhuk; NATANSON, A.K., kandidat tekhnichesicikh nauk: HAKHIMOV, A.M.,
{1zhener; NAKHINOV, D.M., kandidat tekhnicheskikh nauk; POGODIN-

A’ BKSEYEV, G.1., doktor tekhnicheskikh nauk; POPOVA, N.M., kandidat
t skhnicheskikh nauk; POPOV, A.A., kandidat tekhnicheskikh nauk;
RLKHSHTADT, A.G., kandldat tokhnicheskikh nauk; ROGEL'BERG, I.L.,
xandidat tekhnicheskikh nauk;

(Continued on next card)
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ALVPQAUZRN, O0.K.---- (continued) Card 2,
SADOVSKIY,. V.D., doktor tekhnicheskikh nauk; SALTYKOV, S.A.,
inzhener; SOBOLEV, N.D., kandidat tekhnicheskikh nauk; SOLODIKHIN,
A.G., mndidat tekhnicheskikh nauk; UMANSKIY, Ya.S., kandidat
tekhnicheskikh nauk; UTEBVSKIY, L.M., kandidat tekhnicheskikh nauk;
FRIDMAN, Ya.B., doktor tekhnicheskikh nauk; KHIMYSHIN, F.P.,
kandidat tekhnicheskikh nauk; KHREUSHCHEV, M.M., dokitor tekhniche-
skikh pauk; CHERNASHKIN, V.G., kandidat tekhnicheskikh nauk; SHAPIRO,
M.M., inshener; SHEKOL'NIK, L.M., kandidat tekhnicheskikh nauk;
SHBAYBER, D.S., kandidat tekhnicheskikh nauk; SHCHAPOV, NW.P., doktor
tekhnicheskikh nauk; GUDTSOV , N.T., akademik, redaktor; GORODIN, A.M.
redaktor izdatelistva; VAYNSHTEYN, Ye.,B., tekhnicheskiy redaktor

[Physical metallurgy and the heat treatment of steel and iron; a
reference book] Metallovedenie i termicheskaia ovbrahotka stall i
chuguna; spravochnik, Pod red. N.T.Dudtsova, M.L.Bernshteina, A.G.
Rakhshtadta. Moskva, Gos. nauchno-tekhn, izd-vo lit-ry po chernoi i
tsvetnol metallurgii, 1956. 1204 p. (MLRA 9:9)

1. Chlen -korrespondent Akademii nauk USSR (for Bunin)
(Steel-~Heat treatment) {Iron--Heat treatment)
(Physical metallurgy)
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W-. kandidat tekhnicheskikh mauk; TAYMER, A.D., inzhemer; ZOTV IRV,
Yu.,A., inshenmer.

Nitridisg titanium ia ammenis gas. Metalleved. i obr.met.ne.7:39-48 J1
156, | (MIRA 9:9)

1.Meskevskiy imstitut stall imeni 1.¥v.5talina,
(Cementation (Metallurgy)) (?1tanium)
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’ 137-58-6-12795
Translation from: Referativnyy zhurnal, Metallurgiya, 1958, Nr 6, p 229 (USSR)

AUTHOR: Minkevich, A.N.

<

TITLE: Current Status and Problems in the Field of Thermochemical
Treatment (Sovremennoye sostoyaniye i zadachi v oblasti
khimiko-termicheskoy obrabotki)

PERIODICAL- V sb.: Sovrem. napravleniya v obl. tekhnol. mashinostr.
Moscow, Mashgiz, 1957, pp 290-312

ABSTRACT: In recent years several new carburizable steels have been
studied and introduced into production: boron-containing Cr-
Mn steel, 20KhGR (0.0045% Bj, 30KhGT steel with Zr
18KhGTTs and 30 KhGTTs (0.09-0.18% Zr), which differ from
similar steels without Zr, such as 15KhGNTA, etc., by a lower
tendency towards growth of the grain. For the cementation of
steels new carburizers are being used: '"'sintin", a liquid mix-
ture of hydrocarbons, a by-product of the treatment of solid
fuel, and triethanolamine, a colorless fluid containing (weight
%) N 9.4, C 48.5, H 10, O 32.1. Included are plans of equip-
ment for the production of neutral gas (diluting gas) and of

Card 1/2 kilns for the gas cementation and cyanidation of parts.
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- : 137-58-6-12795
Current Status and Problems 1in the Field of Thermochemical Treatment

Aggregates for rapid gas cementation of gears with high-frequency heating
have been developed and introduced into the industry (automobile plant 1m.
Likhachev), [A drawing of the installation is included.] A new process of
low-ternperature nitriding has been introduced. The possibility of applying
rapid nitriding of Mg-cast 1ron with spheroidal graphite 1s noted. The wide
use in the industry of the processes of calorizing and sulfidizing of steel and
cast iron and chromization and boronization of steel are pointed out. In the
very near future thermochemical treatment of metals and alloys on nonfer-
rous base will be used widely: nitriding of Ti and surface hardening of Ti by
means of oxidation. Among the promising processcs to be named are also
the thermochemical treatment of steél with heating in the electrolyte by the
method of 1.Z. Yasnogorodskiy. Bibliography: 24 references.

A.B.

1. Steel--Thermochemistry 2. Steel--Materials 3. Steel--Properties

Card 2/2
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Miakee oty A 129-12-8/11
Candidate of Technical Sciences and

AUTHORS: Minkevich, A.N.
W, Engineer,

. TITLE: Surface bardening of titanium by treatment in molten borax,
(Poverkhnostnoye uprochneniye titana obrabotkoy v
rasplavlennoy bure

PERIODICAL: Metallovedeniye 1 Obrabotka Metallov, 1957, No.12,
pp.53-61 (USBR)

ABSTRACT: The results are described of the study of oxidation of
titanium in molten borax applying electric protection
and borating inside metallic boron powder in vacuum,

The experiments were made with forged titanium,smolten
from commercial titanium in a vacuum furnace with a
graphite crucible, containing 0.5 to 0.6% C; & forged
titanium alloy containing 0.5% W (produced by smelting
of commercial titenium in an arc furnace inside an argon
atmosphere), forged commercial titanium and, finally,

a titanium alloy containing 2,5% Cr and 2% Al, To

- prevent oxidation of the titanium in the molten oxygen
containing salts and to protect the surface from
corrosion damage electro-chemicalaprotection was applied,
the current density being 0.1 A/cm®, the voltage

Card 1/5 12 to 15 V, the titanium specimen the cathode and

e
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) . 129-12-8/11

Surface hardening of titanium by treatwent in molten borax,
graphite rods serving as anodes, After removal from the
bath the specimens were covered with a layer of the
solidifying borax. The graphs, Fig.l, show the
distribution of the micro-hardness with the depth of the
diffusion layer for one of the tested alloys as a
function of the duration and the temperature of the
process; the graph, Fig.2, shows the change with depth
of the diffusion layer as a function of the duration of
the process at various temperatures; Fig.> shows the
change in the surface hardness of one of the alloys as a
function of the duration of the pgocess at various
temperatures between 900 and 1050°C, Results of
preliminary wear tests on one of the tested alloyg are
given in Table 1,which show that treatment at 930°C for
six hours increases the wear resistance by 37 times as
compared to equal non-treated specimens, Results of
wear tests of another of the tested alloys are given in
Table 2, p.56, and these also show appreciable increases
in the wear resistance of treated specimens, Numerous
micro-structure photos are included and spectral analysis

Card 2/5 revealed presence in the surface layer of 12 to 20% B.
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) . 129-12-8/11
Surface hardening of titanium by treatment in molten borax.

The results are also given of tests of borating a titanium
alloy containing 5% Cr in metallic boron powder in
vacuum, The micro-photo, Fig.7, shows that the diffusion
layer consists of three clearly pronounced zoneg, two of
which are bright; - the outside non-etched one is
separated by a 1ine ot division from the inside,slightly
etched, zone, The graphs, Fig.8, give the results of
experiments of treating titanium in a mixture of 60%
borax and 4% BQC as recommended by N. P. Besedin and

M. Ye, Blanter. On the basis of the obtained results,
the following conclusions are arrived at: treatment in
molten borax applying electric protection is an effective
method of surface hardening of titanium and brings about
an increase in hardness from HV = 250-300 to

HV5 = 700-950; the wear resistance of thus oxided titanium

is comparable with that of case hardened or nitrided steel,
Treatment of titanium in molten borax reduces the strength
and, particularly, the plasticity and toughness,which is
attributed to an intensive grain growth in the process of
long duration heating and also with surface hardeningo
Card 3/5 Titanium can be treated in molten borax at 900 to 930°C

s
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- ) 129-12-8/11

-Surface hardening of titanium by treatment in molten borax.
for three hours with a current density of about 0.1 A/cmz.
Treatment at higher temperatures and of longer durations
involves a sharp increase of the brittleness of the layer
and also a reduction of the mechanical properties of the
titanium, Treatment of titanium in molten borax brings
about mainly oxidation, whilst boration is very slight
or even does not occur at all. Bright surface acicules
of the diffusion layer forming during such a treatment
consist of a solid solution of oxygen and titanium.
Hardening from the saturation temperature does not change
the acicular character of the micro-structure of the
diffusion layer. When treating titanium with golten
borax at an elevated temperature (1000 §° 1050%C) and
high current densities (1.5 to 2.5 A/cm®) a thin and very
hard (2500 H, ) non-etching layer forms at the titanium
surface; howkver, application of such treatment brings
about intensive &amage of the specimen surface, In the
case of borating of a titanium specimen c8ntaining % Cr
in boron powder in vacuum at 1000 to 1050°C a diffusion
layer forms at the surface containing a thin non-etching
surface zone of a high hardness (Hv = 1000 to 1150,

Card 4/5 micro-hardness exceeding 2200). 5 The type of the
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. . 129-12-8/11
Surface hardening of titanium by treatment in molten borax,

lattice and the parameters of the surface zone of this
layer correspond to the boride TiB; the disadvantage of
this method is the high temperature required for the
progess, Hardening of the titanium can be effected at
800°C for durations of 6 to 9 hours in a bath containing
borax and boron carbide; however, this method is suitable
only for small components and, in addition, the surface
hardness increases only by HV = 200 to 250 and by

5

300 to 500 Hu.

D. Barkaya, L, 4aitseva, I, Kokonina and M, Linchevskaya
participated in the experiments,
There are 8 figures and 3 tables,

AVAILABLE: ILibrary of Congress,

Card 5/5
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ARISTOV, N.P.,kand. tekhn. nauk,: BLAGOSKLONSKIY, T.I.,kand. khim. nauk, ;

VESBLOVSKIY, V.S., prof., doktor tekhn.nauk,; VLADISLAVIEV, V.S.,

‘ prof .,[deceased]; GOSTRNINA, V.M., inzh.; GRINBERG, B.G., kand.

- tekhn. nauk,; KATT§,N.V., kand. tekhn. nauk,; KESTNER,0.Ye., kand.
tekhn, nauk,; KIDIN, I.N., prof., doktor tekhn. nauk,; KIRSHENSHFEYN,
Ye.L., inzh.; KITAYGORODSKIY, I.I., prof., doktor tekhn, nsuk,;
KOLOBNEV, I.F., kaud. tekhn. nouk,; KRYLOV, V.V.,kand, tekhn.nsuk,;
LAKHPIN, Yu.M., prof., doktor tekhn. nauk,; LEVI, L.I., kand.'tekbn.
nauk, ; LEPETOV, V.4A., kand. ¢t ekhn. nauk,; LUMEV, A.A., kmnd.tekhn.
oauk, ; LUNEV, P.d.,kend. tekhn. nsuk,[decessed]}; LOTSMANOV, S.¥.,
kaml. tekhn. nauk,; MAURAKH, M.A.,kand. tekha. nauk,; MINKEVICH,
A.N., kand, tekhn. nauk,; OCHKIN, A.V., {nsh.; POPOV, V.A. kand.
tekhn, nauk,; RAKOVSKIY, V.S., kand, tekhn., wuk,; SHESTQPAL,
V.M., ’and., tekhn, nauk,; ACHERKAN,.N.§., prof., doktor tekhn,
nauk, glavayy red.; MALOV, A.N., red.; POZINIYAKOV, S.N., red.;
ROSTQVYKH, 4.Ya,, red.; STOIBIN, G.B., red.; CHERNAVSKIY, S.A., red.;
KRYLOW, V.I., ingh,, red.; KARGANOV, V.G., ingh., red, grafichesikikh
rabot,; SOKOIOVA, T.F., tekhn, red.

(Metal worker's handbook ia five volumes] Spravochnik metallista v

piati tomakh. Moskvae, Gos. nauchno-tekhn., lzd-vo mashinostroit.

lit-qc Vol. 3- ’OOk 1l. 19580 560 Pe ('“m 11:11)
(Metalg--Handbooks, manuals, etc.)
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S0V/129-59-4-10/17

AUTHORS : Einka!ichﬁA.N..(Candidate of Technical Sciences) and
Ulybin, G,N. (Engineer)

TITLE: Chromating and Borating of Steel, Applying High Frequency
Heating (Khromirovaniye i borirovaniye stali pri
nagreve t.v.ch.)

PERIODICAL: Metallovedeniie i Termicheskaya Obrabotka Metallov,
1959, Nr %, pp 48-51 (USSR)

ABSTRACT: The authors investigated processes of chromating and
borating steel by means of chromium and boron-containing
pastes and high-frequency heating. The experiments were
carried out with 12 mm dilameter specimens of the steels
20, 45 and U10, The heating was effected with current
supplied by a 60 kW, 350 ke/sec tube oscillator., The
constancy of the temperature was ensured by means of a
photo-electric pyrometer; the distance between the single
turn inductor and the surface of the paste was about
1- 2.9 mm, The paste consisted of a chromium or boron-
containing powder and a fluxing medium. The following
conclusions are arrived ats 1) For chromating by means
of high frequency heating for a duration of 2 - 3 minutes

Card 1/3 2@t 1050 - 1200°C a paste consisting of 75% chromium powder
or ferro-chromium and 25% cryolite with a hydrolized
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S0V/129~59-4-10/17
Chromating and Borating of Steel, Applying High Frequency Heating

ethyl-silicate as a binder, is suitable. A chromated
layer 0.10 mm deep will be obtained by means of this
method for steel 20, heated to 1200°C for 2 minutes, as
compared to 8 - 10 hours' heating to 10500C required in
the case of the current method of chromating. However,
the surface of the specimens is not always as good for
this new method of chromating as it is for the ordinary
method. 2) For borating of steels by high frequency
heating at 12000C for 2 - 3 minutes, a paste is suitable
consisting of 50% boron carbide and 504 cryolite with
hydrolised ethyl-silicate as a binder. Borating by
means of this method of steels%5 and U-10 brings about
the formation of a layer up tc 0.12 mm thick with a
hardness of about 1000 Hy.,. In the surface zone of
the borated layer, borides of iron and boron carbide
were detected by X-ray analvsis. A layer of an equal
depth (of a slightly different structure and of a
slightly greater hardness) can be obtained by means of
electrolysis at 9500C for 2 hours. Borating by means
Card 2/3 of the here-described method can be applied for
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80V/129-59-4-10/17
Chromating and Borating of Steel, Applying High Frequency Heating

improving wear resistance of components.

3) The here-described method can also be used for other
processes of chemical - heat treatment of steels and
alloys.

There are 3 figures, 2 tables and 9 references, 5 of
which are Soviet, 2 English and 2 Polish.

Card 3/3
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MINKEVICH, A. W.

"Boriding of Molybdenum, Tungsten, Colmbimm, and other Metals.®

(In the borided layer a microhardness of 2900=3200 Hy and more was
obtained).

Paper presented at the All-Union Conference on Heat Tr
Science held in Mgy 1960, Odessa. n Hea eatment and Mstal
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Wk&nﬂ.tekhn.muk; KOTOV, A.N., inzh,

Thermochemical treatment of copper and brass for an increase in
surface hardness and scale resistance, Trudy Sek.metalloved,i term.
obl'.ﬁtolﬂ'o -.hopu. m.22106-117 '60. (HIRA u:‘)
(Diffusion coating) (Copper—Corrosion)
(Surface hardening)
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s/1148/60/ooo/o’02'/008/008

Chernaya metallurglya,

results of experiments on titanizing of

/P IS0
AUTHORS: ‘Minkevich, .L\:N;,&Gvozdev, A.G,
TITLE; pitanizing of Steel\‘sn a Molten Salt Bath
PERTODICAL: Izvestiya vysshikh uchebnykh zavedenly,
’ 1960, Nr 2, pp 151 - 156
TEXT: \4 . Information is given on

¢

08 and 50_grade steels

pe-formed at 9500 and 1,100°C during

90% molten -sodium chloride and 10 - 20% fine granulated T10, alloy
, Melting and utilization of
I{ is desirable in further experiments to investigate the
without a shielding gas.
replacing the powder of a specially
titanium powder contaminated with oxygen
Without the {ndicated experiments the
extended use of the aforementioned bath will be pre-
8 steel in the bath consists of a

about 10% (at.) Op)
an argon shield,
possible utilization of the bath
commended to check the .possibility of
molten titanium alloy with oxygen by

to about the required concentration,

recommendation of an
mature, The titanized

Card 1/2
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in a molten salt bath,
0.5 - 2 hours in a bath containing 80 -

layer formed on O

Ti{tanizing was successfully

(containing
the bath was conducted under

It i3 also re-

'd
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Titanizing of Steel in a Molten Salt Bath 3/1148/60/000/002/008/008

thick layer of columnar grains separated from the core by a boundary line,
and’ of a-thin harder external zone, The columnar grains are solid solutions
of titanium in ot ~iron, In a part-of this zong, adjacent to the external
thin zone, sometimes the separation of excesaive titanides, precipitating
during slow cooling, was observed, Data of spectral analysis, carrled out
under the supervision of V.G. Koritskiy, show that the externmal zone contains
about 30% titanium, AccordIng to data from X-ray analysis, the external zone
of the layer on 08 grade steel 1s FeTiyltitanide; on 50 grade steel 1t is
titanium carbide, TiC. The titanized layer formed on ths gteel in the in-
vestigated bath has high corrosion and acid resistance,

There are: U4 graphs, 2 sets of microphots, 1 table and 7 referencss, 2 of
which are Soviet and 5 English,

ASSOCIATION: Moskovskly institut stali (Moscow Stesl Institu®e)

SUBMITTED October 6, 1958 })/

Card 2/2
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Al g 83293
2308], {1500 3/148/60/000/007/014 /015
zzosl “L‘ A{61 AOZé /o01/

AUTHORS: Minkevich, A.N.; Rastorguyev, L.N.: Andryushechkin, V.I.

S ——— s

TITLE: Diffusion Boride Layers on Metals

PERIODICAL: Izvestiya vysshikh uchebnykh zavedeniy. Chernaya metallur-

giya, 1960, Nr 7, pp 171-179

\I/\ v’] A ‘V,\ \/" v
TEXT: Boride layer formation by diffusion on Mo, W, Nb, Zr and Ta was
experimentally investigated. Three different boron-containing media were
used: a molten borax bath (60% borax and 40% B,C), powdered boron carbide
and powdered boron metal. References are made 40 previous investigations,
datda of which were used /Rgf 1-8/. The molten bath was used with a
temperature of 1,100-1,300°C; boration in powder was carried out in vacuum
with 1,300-1,500"C. The microstructures of boride layers are shown (Figure
4) in photographs, viz. microstructures after bath boration in the ypper
row, after boration in powder in the bottom row. The boride laxngwere
0.20 to 0.45 mm deep and had 1,300-2,000 Vickers hardness (with 5 kg load),
and microhardness of 2,300-2,900 and higher. The most effective means

Card 1/2
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carbide had somewhat

Diffusion Boride Layers on Metals

proved to be boron metal; borax bath with 40% boron
jesser affect, and boron carbide powderT the least. Formation of phases
Boration

was observed which are absent in the equilibrium state (Th,B.)-
in E ohydrochlofid acid 15 times )/

raised the acid resistance of molybdenum
jum 12 times (in 21 hours &t 20°C). The resistance to scale
d 21 times for Zr, 3 times for Ta and 14 times for Ti.
d metals was dozens of times higher than that
_hardened and

ded the wear raesistance of case
duced 1.5-2.0 times. There

goviat and 4 English.

and of zircon
formation increase
The wear resiste
of non-borated on
quenched steel.
are 5 figures,

es and excee
The friction coefficient was Te

4 tsbles and 8 references: 4 are

(Moscow Steel Institute)

ASSOCIATION: Moskovskiy institut stali

SUBMITTED: January 15, 1960
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205069
5/129/61/000/008/002/015
I /800 E193/E335
AUTHOR; Minkevich, A.N., Candidate of Technical Sciences
S
TITLE: Diffusion~formed Boride .avers on Metals
PERIODICAL: Metallovedeniye 1 trimicheskaya obrabotka metallov,
1961, No. 8, pp. 9 - 15 . | plate
TEXT: Growing interest in boridey as engineering materials

can be attributed to their ontsranding wear-resistance, coupled
with hardness higher and brittleness somewhat lower than that of
carbides, nitrides and silicides. The object of the present
lnvestigation was to study the properties of boride layers
formed on various materials in relation to the conditions which
€X1st during their formation. Sintered Mo, W and Nb. cast and
forged Ta, Re and Fe. and electrolytic Ni were used in the
preparation of the experimental dpecimens., The surface boride
layers were formed on these metals by four different methods :

1) by heating in a bath of molten borax containing approx. 409
boron carbide; 2) by heating 1u vacuum (5 : 16" nm Hg) 1n
Contact with boron carbide; 3) as in method (2) but with boron

Card 1/9
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26567
3/129/61/000/006/002/015
Jiffusion-fermed o... L192/E355
powder used as the boriding medium, 4) by electrolysis in

molten borax. The temperature of the process was chosen to be
below the minimum solidus temperature of any particular metal-
boron system. X-ray diffraction analysis of the boride layers
formed on Co and Fe showed that the kinetics of the process was
the same in both cases. Needle-like crystals of Fezn and COBB

were formed first; they had a tetragonal lattice and approx.

the same (8.8 and 8.9%., respectively) boron content. As the
concentration of boron in the surtace layer increased. needles of
FeB or CoB (containing 16,0 and 15,5% B. respectively) were fgrmek
FeB and CoB had microhardness values of 2 000 and L 850 kg/mm™,
the corresponding figures for Fe,B and 0023 being 1 850 and

1 550 kg/mm2u In Fig. 3 the microhardness kg/mmg) of the
surface boride layers, formed on Co at 930 C. is plotted against
the distance (mm) from the surface;, dicgrams (a) and (b)

flate to specimens with boride lavers tormed respectively by

% and 6 hours treatment in a molten borex-boron carbide mixture

{Curves K) and by electrolysis 1in molten borax (Curves 3). It
w1ll be seen from Fig. 3 that the electrolytic method is more
Card 2/9
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26507
5/129/61/000/008/002/015
Diffusion-formed ... E193/E335

efficient since 1n 3 h it produced a Luoride laver containing
both Co,B and CoB., whereas only (o,8 was tormed by 6 h diffusion
from the burax/boron carbide mixture. In ¥i1g. 3 the rthickness
(mm, top diagram! of the boride layer formed on vagious metals
(1ndicated by each curve)., DBrinell hardness ikg/mm . middle

3
diagram) and microhardness {(ke¢/mm”  ouvitom diagram} are plotted
against the duration of the process ihours at 1 400 C,
- . N . 0,
lefthand-side diagramsi and against 1ts temperature (C right-
hand-side diagrams). the duration ol the process in the lajter
case being 2 h. Fig. 6 shows how thue microhardness (kg/mm” )
of boride layers formecd oun the mrtace of vatl tous metals (as
indicated by each curve) varied with the distance {mmi I'rom the
surface, 1n this case. the boride favers were formed by vacuum

treatment in boron ¢arbide. the three vurapbs (from left to
right) relating to specimens obtatned respectively. by 2 4
and 6 h treatment. The following «ou lusions werae reached €rom
the results gshown in PFigs. 5 and Y (] 1Irrespective ol the
conditions during the boriding treatment . the thickest boride
layer 15 obtained on Mo. much thinnvr an = and Mo and thinnest
tard 3/9

M £
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24565
V29761 /0007 L8/ 002015
Ji1ftusion-formed .., . w193/£33%

on £Zr, Ta and Re. 2) boritde laver taormed on Ta 1s the hardest
{Brinell hardness of 2 000 - T Y00 kg/um”. microharidness of

0
3000 - 3 200 kg/mm=). 30 1n most tases. the surface hardness
of boride lavers increases with tncreasing duration and
temperature of {he boriding treatment ., A-ray diffraction analysis
of boride layegs formed by vacuum 4iffusion from boron carbide
{1 b at 1 400 °C) showed them a8 hoving the tollowing
constitucion. MozBrj and Mo,B (weak lines) on Mo; W_B, WZBS
[ =4

{weak lines), and Wi fvery wealk lines) on W NbBQ and quﬂq

.o L
tweak lines) on Nb; £rB, and Zr,8 (weak lines) on Zr; TazB
on Ta; ReB on Re. The constitution ot boride layers. formed
in a molten borax/boron carbide mixtura, was simllar except

that the X-ray lines of the boron-yi1ch constituents Were sitronger,
Comparison of the MICrostructure ot borids layers., formed on

Card 4/9
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26569
5/129/61/000/008/002/015
Diffusion-formed ... E193/E335

various metals,; showed that the needle-like crystals are formed
on Fe, Co and Ni only; in all other cases. the dif{used Loraide
layers have a monolithic structure. The wear resistance of the
materials studied was measured on an Amsler machine unday a load
of 50 kg. The experiments consisted of rotating ring-shaped
specimens of hardened steel 710 (U10) (lockwell hardness - 62 C),
pressed against similar specimens of borided metals or carburized
steel~59?U'T'V(30KhGT) (Rockwell hardness - 62 to 64 L} and
measuring the‘weight loss after 2 h testing (without lubrication),
The wear-resistance of borided metals was found to be consid-
erably higher than that of other materials the weight losses-

(g/ma) of specimens tested being: 0.046 on carburized steel
30 KhGT; 0.024 on borided steel U10; 0.0175 on borided
tungsten; 0.0148 on borided molybdenum; 0,012 on borided
niobium. Heat-resistance of borided metals was studied by
examining the surface condition and measuring the changes 1n
weight of specimens, held for 24 h at 950 °c. Slthough borided
metals showed considerable improvement 1in comparison with
untreated specimens, it was found that boriding offers ne

Card 5/9
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effective protection against oxidation at elevated temperatures,
The results of the next series of tests in which borided and
untreated specimens were held for 21 h in & HLl/":L\'().s mixture

at 20 °C showed that the resistance of Mo and ir 10 the corrosive
action of this medium was increased after the boriding treatment
by a factor of 15 and 12, respectively. Finally, the hot

hardness of some borided metals was measured. The results are
reproduced in Fig. 8, where Vickers hardness (kg/mm~) of borided
Mo and Nb is plotted against the test temperature ( C) side-by-
side with similar curves, constructed for cemented carbides

T5K10, T15K6, K3 (VK3) and (. (VK6), and a high-speed

cutting steel ©18 (R18). V.I, Andryushechkin, Ye.\ akulinichev,
N.F. Shur and L.N. Rastorguyev participated in this work.

There are 8 figures and 15 references: 1 Soviet and b non-Soviet.
The three English-language references quoted in the text are:

Ref. 7 ~ A.B. Laubenganer, D.H. Hard, A.E. Neweira - J. -m.

Chem. Soc., No. 63, 1943; Ref. 8 - 1. Kompbell, . cowell,

D. Novick, B. Conser -~ J, Electrochem. Soc., v. 9b, 1959,

Refo 9 - W. Beck - Metal Industry, v. 86, 1955,

Card 6/9
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MINKEVICH, Anatoliy M.

"The enrichment in boron of cobalt and cobalt alloys"
Report to be submitted for the Ninth International Discussion on
Heat Treating, Lausanne, Ssitzerland, 28-30 May 1962

Institute of Steel, Moscow
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The Sdel::itfli: :x::“'l{; of the All- -Union Competitxon for thewcai:;:;o:o and
announceh rizes for 1962, ‘The first Chernov prize was adms e Y cay
gi?::;l:tslgy 'G. 1. Nosova, and T. V. Tyagiuno:at{g n::t:n o e and the
alys ase transformation in
;diffra:lt k:ll ;ﬁ:lg:gsgxf g;ea.ﬂ:sy agmg. The authors discovered previouely o
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have a sxgmﬁcant effect on the mechanical

’:'_‘propertxes ‘of titanium alloys. The gecond Mmkevxch prize [a : first prize
“was not awarded for 1962] was awarded to N, L. Korneyev, V. F, Kalugm, '
< Yu, N 'Kabarov, S. B. Pevzner, and I. G..Skugarev for their work "De- .

-:»veIOpment of the thermomechamcal processes of steel’ strengthening by

rolling and’ preaamg. ' The authors determined. the optimum conditions of

' 'hermomecharucal treatment for- structural ateels and suggested and tested :
a-low-temperature thermomechanlcal treatment (ausforming) by rolling in

‘gnvelopes, They algo studied the affect of the number of passas in rolling :

".on the work hardening of supercooled austenite. : Ausforming he.s bheen in-~
S o (AZ]

troduced i.nto industrial practice. o

knowna and w phases wmch
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TITIE: Str‘i‘?f‘,"‘??f: borige'_/. layers ; o
, “ m&_r 707 Chernaya metallurgiya, noe 5, 1963, 162167

" St boridelaya'a, 4iron, carbon stéel,,siiifface 'treawts wartempering

. . e——— :

TOPIC TAGS: _ » 7
DT . ) 3¢ on iron and carbon

s s The ture and properties of boride layers forming on .

. - ﬁmwm?éérﬁ:a g:zd'\:q From,detgrmimtion of stresses formed, it was found that boride

4 . eminge - Bather, the degree of
bath layers do not decresse surface atresses after hard o thar fa; tors. Surface

" dfatensi ' velopa is a fupction of gage of steel and o
r?}';atmen?o:mﬁﬁ'} of boride bathed steel is recommended in order to decrease

" atressese: Qrige arte hass 6 figurese . N N -
A'SSGCJVZATI»OH:': Koskovsidy institut stali i splavov (l{qsccw Ixzstitgte of 3teel and
GURMITTEDs 10Augé2 DATE ACQD: OLJul63 ~ . ENCL: 00
. SUB CODE: 00 NO FEF 80Vi 0G4 OTHER: 002
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tsenzent;

G.N.: BOKSHTEYN, S.2., doktor tekhn. nauk, prof., re

DUBININ o TBOYEDOV, Yu.N., kand. tekhn, neuk, retsenzent; MINKEVICH,
A.N., kand, tekbn. nauk, red.

[Diffusion chromizing of alloys] Difmézionzgg khromirovanie
troenie, 1964, Pe
splavov, Moskva, Maghinos ’ (MIRA 17511)
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| SOURCE: Vsesoyuzuoye: soveshchaniye po problexne-reniya.. 2d, Moacow, 1962‘ Reniy
(Rhenium) trudy goveshchaniya. Mcscow, Izd-vo Nauka, 196k, 221-225

n{um dift‘uaion ating‘érhenium coating, rhenium. __h_go_m_i;.z;___\
‘henium aluminizing, rhenium: siliconlzing‘g diffusion coat~
ing property, rhenium oxidation {

AESTRAG?. _ 1es and structurea of diffuaion layers formed by impregpa- -
ticn of rhenium with chromium, "bgron, eluminum, ‘end ‘silicon have heen invegtigated.
: Alwnimzing, chromizing, un& silicoruzing of rhenium were done by pack cementation
! st 1000, 1100, ‘and 1200C in a mixture of 0 parte chemotte powder, 60 parts of the
i respective metal pmrder, and 3 parts ammonie chloride. Boronizing wes done at 1000
'} and 1200C in & fused-salt bath consisting of T0% sodium tetraborate and 301 boron-
: wdet, or by pack cementation at 1&000 in boron-carbide powder in a vacuum .
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furnace, Diffusion- rers with: clearly ‘vie{hle boundary. lines were formed in all - . 1y
“Boronized case was 0.06~-0.1k mm thick and consisted of two layers, -
‘inside end ReBj compound outside. ' The highest hardness, y
: 2, was obtained by pack cementetion at LLOOC. Siliconized case con- - v
tained ReSi, and ReSi silicides. Its hardness was 927 = 1400 kg/om?, Chromizing -
yielded an a-phase-case of ‘rhenfum solid solutfon in chromfum. A diffusion layer .
! containing Al;Re; and AlzRe compounds was formed by aluminizing, Oxidation-resis- '
tance tests carried out at 800C for 10 hr showed that chrondzed rhenium hes the "
.| nighest resistance (see Fig. 1 of the Enclosure}. Orig. art. has: 3 figures and Y

. BUB CODE: €, W4

:ATD PRESS: 3181
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MINKEVICH, A.N.

ochemical processes for the
lloved, i term. obr. met.
(MIRA 17:4)

Tr;r;cia in the development of therm
treatment of metals and alloys. Meta
no.3:4=9 Mr '64.
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“ TOFIC TAGS:‘-eabltc boridtng. cobalt al
| composition, boriding layer structure,
- boriding laye: corrooton renintaucc, b

boriding layer hardaess,
oti&lng layer vear resistance

. gABSTRACI:* Thc pou:t 11ty of ucrcuting tly .
' cabalt-base _Ki0 !lhn gbOKhZO; and J6NEhTYulalloys by bortdiu; has -
been studied, PBoriding yas done by electrolysis in molten porax at .
an _AA ..6¥ havan rarbida at 930—=1100C;

d(ntyn 1 termicheskoy ' ob:gbock..

1oy boriding, boriding layerfi

8/3101f641000/003/0030/0051 “

hardness of cobalt and ff

{

APPROVED FOR RELEASE: 06/14/2000 CIA-RDP86-00513R001134420009-7"




"APPROVED FOR RELEASE: 06/14/2000 CIA-RDP86-00513R001134420009-7

of Co by ths
i * method, but
B Cod

ad-loug. a8 th
he dorided layer,

DY VR

§ . ATAOA 3506”“*‘“ .

g

‘,3-1'171':_.756"':!.-(1'1;13 at 10000, éo:ﬁill'é;d of an outer layer of

i thick after J=hr b 00C
.| CoB boride with 15.51% hnxnﬁf?ithad a rhombic lattice and & micro~
{ harduess of H 00”1890.. An 1nnet'1lytr‘ovadzl-botld. with 8,41X B,
! located at & Aop:h»'qf“io.07 pm below the surface, pad & tetragonal ol
Lattice and a microhardness of Hy4, 1550, Boriding of Co-base alloys T
proceeds at a slower rate than borgdtng of Co, e,g8., boriding at o
'1000C for 3 hr produced a borided layer §,03 mam thick on K4ONKHM alloy .
and Q.05 mm thick. on K40Kh20 alloy. The borided layers on these al-
loys had approximately the same microhardness, By ¢ 2300, The thick= |
nesg of the borided layer and the magnetic susceptibility of the al- '
loys increased vith increased boriding time. Boriding also an:euedf
the wear resistance of cobalt and {ts alloys, For example, & 6-hr
boriding at 1000C increased the wear resistance of Co 48 timas, of
K4OKhNM alloy, 70 timesg and of K4OKh20 alloy, more than 100 times.
However, the gorrosion sistaiice of borided alloys under tropical -,
conditions li“notiéqahly'lovct'thnn:thtt,ot unborided alloys. Orig.
ures and 6 tables. ‘

"
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L sborss  BIT(w),/EPF(n)-2/2/BP() /BHE(b)
ACCESSION NI,‘: AP40490?5'

f. ‘ A
| ' AUTHOR: Shcherbediuskaya; A.V.; Minkevich, AN, 273 .
TITLE: Diffusional saturation of molybdenum with carbon 7 7“60 o

"r o : >
OURCE: -IVIAIZ._;’,Qhe:‘:_xgya metallurgiya, noszl_.,: 1964, 185-188

( TOPIC TAGS: molybdenum saturation, carbon diffuston, diffusfonal saturation,
" molybdenum_carbide ‘molybdeaum diffusion |
* ABSTRACT: The ts the results of a study of the diffustor of carbon in
' molybdenum carbide.’ The diffusfonal saturation of the latter was carried out with
i @l4-labeled BaCUg. Subsequent radiomstric Iayer analysis yielded the concentration
curves of the distribution of carbon in molybdenum carbide. The diffusion coefficients
stributon O O wm~a 000.1400C. Thev formed a straight line in the ||

A

- gt

ERTE d S LT
“The article repor
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“of ca re dete ;
coordinates Iog D = 1/T; from the slope

d tn the-range 900-1

' of this curve, the activation energy was found to
. be 67000 4 5400 cal/g-at. To elucidate the mechanism
| alga studied the diffusion of radioactive molybdenum Mo

and concluded that when the latter is formed in the carbon —
Orig. art. hast 3 figures,

e e 4t e ek wer b s

CIA-RDP86-00513R001134420009-7
arbiae AR ,un‘xum.uu L akie I

of carbide formation, the authors
99 in molybdenum carbide,
molybdenum system, the

1 table, and 2 . '
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TOACC NR AP6013599 SOURGE CODE: _UR/O148/65/000/001/0095/0098]
AUTHOR: Shovensin, A. V.; Minkevich, A. N.; Shcherbedinsidy, G. V. i;gf

ORG: Moscow Institute of Steel and Alloys (Moskovskiy institut stali i splavov)

TITIE: Diffusion of carbon into cobalt and nickel

] L, w5
‘SOgRCE: Izvestiygvystshikhz’?xchebny’tkél7 %Zvedeniy. Chernaya metallurgiyag no. 1,
1965, 95~-98

TOPIC TAGS: cobalt, nickel, austenite, carbon, radioisotope, metal diffusion,
radioactivity measurement

ABSTRACT: In connection with the influence of alloying elements on the
diffusion of carbon into austenite, the authors studied the diffusion of
carbon into alloying elements cobalt and nickel in the range of 700-~1000°C.
Radioactive carbon Clh was used, and the distribution of concentration per
depth was measured. The conditions of homogenizing, to which the samples
of cobalt. and nickel were subjected, and the corresponding diffusion coef-
ficients are tabulated. These data were used to plot the temperature de-
pendence of the diffusion coefficients of carbon in cobalt and nickel, The
values of the free energy Q and pre-exponential coefficient D, obtained _
from these plots differ from those given in the literature, and the authors
defend their results by pointing out the improvements involved in their
approach to the problem. Orige art. has: 4 figures, 3 formulas, and 1 table. (JPRS] |-

| SUB CODE: 11, 18 / SUBM DATE: 16Dec63 /. ORIG REF: 003 / OTH REF: 002
o+ Card 1/1 K . ' UDC: _669. 9,2
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SOURCE CODE: UR/0129765/00/011/0037/0038 |

AUTHOR: ~Semenova, G. A.{;: Hinkevich, A. N.; Panchenko, Ya. V.; Masleakov, S. B.i -
. - Wi ’ X 33 ve.57
ORG: - Moscow mltuugo of ‘Steel and Alloys (Moskovekiy fnstitut sctali { splavav) @ /
. : 4 ' 7{5’6’ ) _
TITLE: Titanium carbide coatings deposited on steel
S % a e, 55,19 : B
SOURCE: Métsllovedeniye i termicheskaya obrabotka metallov, no. 11, 1965, 3738,

and top half of insert facing p. 41

V'NPICI‘EAGS: ﬁeﬁl ddltlng, carbide, titanium compound, metal bonding, mwetal dlffugl.gn.
steel, annealing ‘ : o, 57 b3

'Ans'm\cr:( A study of the deposition of TiC coatings on steel is presented. Specimens
of 08 kg‘ltecl were caated with TIC in a curreat of H,, vapors of TiCl, and benzene,
in a tubular furnace, at 1100°C for 0.5 hr. To improve the adhesion of the coating
to the steel, the specimens were subsequeatly diffusion-annesled io H atmosghere for
6 hr. After this, measurements of microharduness and micto-them-e.n.%. as well as
lamipar X-ray spectral chemical analysis were carried out. Findings: Fe was discovered
in the TiC layer in the smount of 12% at the depth of 3 n from the coating-base wmetal
boundary aud in the amount of 0.8% at 6 p depth. Ti, on the other hand, penetrated
fnto steel to a depth of more than 5 p from the jnterfece. Sowe limited decrease fa
microhardness of the coating with depth was detected. Since, intermediate coatings of

-

| Card 1/2 ' ~ gpC: 621.357.76:669.14.018
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ACC NR:  Ap5027710 . 0

galvanically deposited metals greatly affect the bounding of deposited coating to the
base metal, corresponding experiments also were performed, In this cage it was found
that the hardness of TiC does not vary with depth. This may be attributed to the
formation of TiCr at the TiC-Cr boundary. Below that line hardness gradually decreases
owing to the change in the solid-soluticn concentraticn of Cr in Fe. The visible ia-
terface corresponds to the boundary between the o~ and y-phases at snnealing tespe-
rature (1000°C in this case). Thus, the deposition of TiC on steel and subsequent
diffusion aunesiing result in & redistribution of elements in the bouudary regions,
which contributes to a strouger bonding of coating to base. The micro-thervo-e.n. £,
meitiod 18 & good complement to the regular methods of investigating diffueion pro-
casses. Orig. art, has: 2 figures. ‘

SUB CODE: 11, 13/ SUBM DATE; none/ ORIG REF: 001/ OTH REF: 000

o

APPROVED FOR RELEASE: 06/14/2000 CIA-RDP86-00513R001134420009-7"



"APPROVED FOR RELEASE: 06/14/2000 CIA-RDP86-00513R001134420009-7

L 13531266 EWH(n)/EBF(n)-2/1/Edpt) /ENR(b)/EWAL)  IP(e) __ID/3Q

ACC NRt AP5028980 , SOURCE CODE: UR/0149/65/000/004/0123/0125 i
. . - . ’ _/‘A‘ /’-'x . 3
'AUTHOR: Shcherbedinskaya, A. V.; Minkevich, A. N, ~f | 7 /\‘I/
. EOPE S o e L
., - ‘ .J R

ORG: Moscow Institute of Steel and Alloys, Metal Science of Steel and High Strength
Alloys Dept skovskiy institut stali i splavov, Kafedra metallovedeniya stali 1 vy-
sokoprochnykh splavov)

1 - : 1 , 1 S
TITLE: Diffusion of curhon"'in the carbides of ntoblum?lnd ‘tltantumiﬂ’ "

SOURCE: IVUZ. Tsvetnaya metallurglya,q?no. 4, 1965, 123-125

TOP]‘:CvTAGS: thermal diffusion, carbon, titanium, niobium,.perlodtc system, activation
enexgy 7

ABSTRACT: A comparison of the diffusion\ parameters of nonmetals in rafractory metals
as a function of their position in the pericdic table is of intereat. In this connect-
ion, the article presents the results of an investigation of the diffusion of C in
elements located in different groups of the pericdic table: T (IV), Nb (V) and &%VI}
The findings on the diffusicn of C in Mo are presented in another study (A, V. Shche-
.| berdinskaya, A. N. Minkevich, Izv. VUZ, Chernaya metallurgiya, no. 11, 1964). The dif-
fusion coating of Wb and Tf with C was performed at 900-1500°C in a mixture of acti- |

1 carg 12 | UBC: 669.293+669+295
+. | Card
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| ACC NR: AP5028980 .
vated carbon and BaCO containing the radloactivésotope Cu‘, with subsequent radio-
nd plotting of the concentration

metric analysis of the obtained carbide coatings
curves for C throughout the diffusion zone, After thia, the diffusion coefficients

| ware calculated from the concentration curves. It is established that the activation

‘| energy for the diffusion of C in the carbide of Ti (element of group IV) is higher

(B = 83,000 cal/g-atom) thanm in the carbides of Wb (E = 64,500 cal/g-atom) and Mo
(groups V and VI, reapectively), which is in qualitative agreemenl with :}Dempsey's "
(Philos. Mag., 8, no, 86, 1963) theory of the electron structure of transition metals
which claims that the maximum melting point is inherent {n the compounds for which the
aumber of d-alectrons per atom 18 6 and that formation of solid compounds with ele-
ments of group IV results in the increase in the number of d-electrons per atom to its

v ELe optimal value(ns6 ) and hence also ia a corresponding gharp increase in melting point.
‘|For elements of group VI, which have the optimal number of electrons per atom, the
formation of chemical compounds i3 associated with the increase in this number and de-

;" | crease in their melting points. orig. art. has:
07, 11, 20/ SUBM DATE: 10Apré4/ ORIG REF: 003/ OTH REF: 002
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'_nnd'a partisl puudu of reagent vapors sxounting to Pric - 2.5-10'z atm and
> 4

‘p": - 1.5'10"2 ata. The shape of the curve of the time dependence of the weight

ga nsof specinens (Fig. 1) indicates that formation of the carbide coating occurs
| owing to its accretiocn from the gasecus phase without participation of the substrate
mat_:ertal. The coating way be cae mfcron to several millimeters thick depending on du-
.ration of the pracess. thin carbide films (of the order of 10 p) do mot crack regard-
less of the caoling rate, while thicker filme are crackproof culy 4¢ the cooling rate
. | ie very slow. The deposited TIC represents 8 compact layer that gatisfactorily ad-
R :eru ‘to the metal surfece and hes & microhardaess of 3500 kg/em®. Orig. art. hes:
figures. o
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. AUTHORS: _Sorokin, Yu, Ve Minkevich, A. N , ' 434'

~ ORG: Més‘co"w Institute of Steel and Alloys ‘ (Moskovékiy institut stali i splavov)
-~ TITLE: Niﬁridin_% ateel in a mixture of nitrogoen and ammonia

) : i A :

~ SOURCE: Motallovedeniye 1 termicheskaya obrabotka metallov, no. 3, 1966, 49-52

TOPIC TAGS: alloy steel, metallurgic process, nitrification, nitridation ,

corrosion resistance/ UKn14NL4V2M alloy steel, 25Kh18N8V2 alloy steel,

X Kh17G9ANL alloy steel, 38KhMYuA alloy steel, 35KhMYuA alloy atee% ¢

. : , !

"~ ABSTRACT: (The effe%t of nitriding' the alloy steels I.Khll.:NlI.VZM: 25Kh18H8V2,

© Kh17G9ANA) 38KhM{uvAl and 35KhM{uATin a ure of 20-—30% ammonia and 80--70%
nitrogen on the hardness, brittleness, depth, and corrosion stability of the nitride
layer was investigated. The microstructure of the surface layer was also studled.z;
The experimental results are pregented ingraphs and tables (see Fig., 1). Dilution

- of ammonia with nitrogen (up to 80% nitrogen) had no effect on the hardness or
depth of the nitride layers and slightly (increased the corrosion stability and |
fatigue limit, The results of corrosiod experiments are in good agreement with
the results of A, G, Andreyeva and L, Ya, Gurevich (MiTOM, 1959, No. 4). It is
concluded that the best nitriding results are obtained with a mixture of 20--305 —
ammonia and 80--70% nitrogen.

Card 1/2 i . - UDG: 621.78505335460173546117101

APPROVED FOR RELEASE: 06/14/2000 CIA-RDP86-00513R001134420009-7"



"APPROVED FOR RELEASE: 06/14/2000 CIA-RDP86-00513R001134420009-7

- L2,8513_6-6 LT R ,,A,,,.,,,',';,A',‘f, L oL _
: ACC NRs opg016593 . ° . | 7,
k. w

§ S g

Ry ¥

e EM \ :

LS 3

Y X3 o

R poa s s f

:,' g V""‘_’f )' )2 H

¥ Q\"z' L A e e ey :

;\: "y

. 0100 200 307 400 %00 60 mar)";

+Time for appearance of.f £
‘gorrosion™ gopgnts, hogrs irs B

© " Fig. 1. Change in the corrosicn stability along the depth of the nitride
... layer in steel AXh14N1,V2M exposaed to sea water, —
1 - nitriding in ammonia (depth of layer 0.1 mm);
2 - in mixture of 70% N, + 30% NH,. _
.. Orig. art, hast = 1 table and 3 figures, S
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A. N.

Bt

L. N.j Kovalev, A. I.; Minkevich

.| AUTHOR: Rastorguyev,

e of Steel and Alloys (Moskovskiy institut stall i splavov)o

ORG: Moscow Imstitut

TITLE: Structure of the diffusion layer in carboantimonized steel p/' 7
14

SOURCE: IVUZ. Chermaya metallurgiya, no. 7, 1966, 143-146 [E;

surface hardening, metallographic examination, microharden-

TOPIC TAGS: antimonide,
crystal orien?;tion, thermal emf
4

ing, % ray diffraction analysis,

4

ABSTRACT : Carboantimoniziné of type 20 §teel'and Armco iron was studied and compared

with the more typical cemetizing process. All samples were treated in a Bandyuzhskiy
£ 10% NapCO3 and 0.75% Sby03 was added for

carbonizer at 950°C for 6 hrs. A mixture o
s added for cemetizing. Microstructures showed a

light-etching layer in the carboantimoni :ch was harder and thinner than
the cemetized layer. The microthermal emf method developed at the Moscow Imstitute of
Steel and Alloys was used to study the diffusion layers:>ZAntimonz decreased the elec-
tronegativity of microthermal emf and above 2.7% Sb, the microthermal emf became more .
positive (F=0.7 v/°C at 3,25% Sb). Changes in microthermal emf are given as functions
of layer thicknesses for cementing and carboantimonizing, the latter with 0.75% and

2.5% Sby03 added to the carbonizer. The Sb content of the layer was greater for 2.5%

carboantimonizing; 10% NapCO3 wa

uncC: 669.18.0“6.56:669.75:621.785.53 '
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ACC NR: AP6024529
Sb,03 additions. The drop in microthermal emf from the periphery to the center ing;
cated a decrease in Sb and C content; this was confirmed by microprobe analysis./f The
Fe distribution rose from 10% at the surface to 100% at 120 p. After water quenching
from 850°C, the carboantimonized surface layers reached a Shore hardness of 1000 Hw,
which was 100-200 Hv higher than for cemented layers. This was attributed to the
presence of FeSb and FeSbj phases, confirmed by x-ray powder analysis. Calculated gell
volumes of both phases were 7-10% lower than the equilibrium values, due to the super-
saturation of Sb in the phases formed by diffusion. No preferred orientation was ?k
found in the diffusion surfaces since no preferential diffusion path existed for Shs
Microthermal emf experiments were carried out in consultation with Ye. V. Panchenko,
microprobe analysis was done at TSNIIChM by S. B. Maslenkin. Orig. art. has: 3

figures, 1 table.
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AUTHOR: Yusfina, L. I.; Minkevich, A. N.; Rastorguyev, L. N.; Sidokhina, N. B. »
3

ORG: Moscow Institute of Steel and Alloys (Moskovskiy institut stali i splavov) 3L3

TITLE: Producing nickel boride and cobalt boride lglerg on iron
T 21T

v
SOURCE: IVUZ. Chernaya Letanurgiya, no. 9, 1966, 158-161

TOPIC TAGS: nickel compound, cobslt compound, X ray diffraction analysis, micro-
hardening, boride .

ABSTRACT: The authors plated the surfaces of Armco iron specimens with a 70-100 u
thick layer of nickel and cobalt. These specimens were tested for 1-6 hours at 950°C
in a bath composed of 60% molten borax and L0 carbide or in a melt of borax using
electrolysis. A thick boride layer was formed on all specimens which went through the
first bath under all processing conditions. The thickness of the boride layer in-
creases with time of treatment. After holding from 1 to 3 hours, the nickel boride
layer still consists of one zone. After I hours of holding, two zones appear in the
*l1oyer. X-ray diffraction analysis shows that these zones correspond to NI3B; and
NiyB. This process is much quicker in the case of electrolytic plating. The inter-
mediate layer cannot be observed after 3 hours of holding. A figure is given showing
the microhardness of all the phases formed in the surface layers. A study of the
boride layer shows an acicular microstructure. The length of the boride needles.

Cord 3/2° ' UDe: 669.16:621.785/53 1
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varies, and in some places they piercé both the cobalt layer and the iron. X-ray dif-|
fraction analysis shows that the cobalt content at the surface is 91-92% in those

places where thefboride needles do not penetrate the iron. Cobalt concentration ap-
proaches 100% at'a given distance from the surface and then decreases sharply. This
shows that cobalt penetrates iron to a depth of 10 p which cannot be observed in
studying microstructure or microhardness. A completely different picture is seen
where the needles penetrate the entire cobalt layer. The microhardness of these need-
les varies along their entire length. At the surface their microhardness is from
1250-1580 kg/mm? and 1680-2050 kg/mm2 at their ends. Iron content at the ends of the
needles reaches 92-808%. At the same time, cobalt content in these places is only 10-
2%. As can be seen, the boride needles which penetrate the iron mainly represent
boride with admixtures of cobalt and iron. Iron content diminishes in the boride
toward the surface, the needles consisting basically of CozB. On the other hand,
Fe;B is found in the specimens in the center layer. Orig. art, has: .9 figures.

SUB CODE: 11/ SUBM DATE: 15Peb66/ ORIG REF: 005/ OTH REF: 001
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[TACC NR: AM6O1UT26 Monograph "UR

‘Chemical and thermal treatment of metals and alloys (Khimiko-termliche=-!
skaya obrabotka metallov 1 splavov) 24 ed., rev. Moscow, Izd-vo

"iashinostroyeniye", 1965. 490 p. illus,, biblio. Errata 'slip !
inserted. 6500 copies printed. l

:
|
Hinkevich, A. Ne |

TOPIC TAGS: metal surface impregnation, thermochemistr&, metal diffuslon,
refractory metal, cyanidation, nitridation

i

PURPOSE AND COVERAGE: This book 1s intended for engineering personnel

~and scientific workers specializing in the field of thermochemical
treatment. It may also be useful to students of schools of higher |
education, who study the thermal treatment of metals. The book
briefly outllines general laws governing diffusion processes and {
methods of obtalining diffusion layers 1in metals. It reviews processes
of carburizing.,nitrocarburizing, cyanidation, nitriding, aluminizing,—
chromizing, boronizing and zinc plating of steel as well as processes
of impregnation of steel surface with beryllium, silicon, titanium, i
vanadium, molybdenum, tungsten, niobium, manganese, sulfur and some |—

|
. i .
Card___1/8 UDC: 622,768,794 P
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other elements. Processes of thermochemical treatment of titanium,
molybdenum, niobium, tungsten, tantalum, zirconium, nickel, copper,
cobalt and their alloys are discussed. Brief outlines of processes
of thermochemical treatment of sintered alloys, electroplating and
semiconductor materials are given and conditions of depositing
carbides, borides, nitrides and silicides on the metal surface are
reviewed. For each type of treatment the methods of impregnation, -
chemical aspects of impregnation, effect of various factors on the
impregnation as well as the structure and properties of metals and
alloys resulting from treatment are indicated.

, TABLE OF CONTENTS:

Foreword =- 3
Introduction == 5
Ch. I. General Laws Governing bitquion

Processes == 1l )
Diffusion mechanism == 1l
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Mathematical interpretation of diffusion’ -= 14
Effect of various factors on the diffusion process =- 22
Structure of diffusion layers -- 31

Ch. II. Thermochemical Treatment of Steel -- 42
Carburizing - 42

Carbon diffusion in steel -- U2

Steel for carburizing -- 48 )

Carburizing in solid carburizer -- 54

Carurizing in gas -- 60

Carburizing in liquid medium -- 72

Conditions of heat treatment of carburized steel -- 74
Structure of carburized layer ~-- 83

Properties of carburized steel -- 96

Nitriding -- 99 -
Nitrogen diffusion in steel =~ 101 I~
Anticorrsion nitriding of &eel - 106 . '
Nitriding of alloy steel --= 109
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Structure of nitrided layer of alloy steel -- 124
" Properties of nitrided alloy steel -- 126

Nitrocarburizing and cyanidation-- 129

Special future of combined diffusion of carbon and

steel -- 129

Nitrocarburizing =-- 131

Cyanidation -- 135
Structure of nitrocarburized and cyanidized layer
Properties of nitrocarburized and cyanidized steel
Low-temperature nitrocarburization and cyanidation

Aluminizing ~-- 154
Methods and conditions of aluminizing -- 154
Structure of aluminized layer -- 166 '
Properties of aluminized steel -- 173
Aluminizing of austenitic steel -- 178

Chromizing -- 181 ]
Chromizing methods and conditions -- 182

nitrogen in

-= 137
-- 115
- 14k

Effect of carbon and alloying elements on the thickness of

chromized layer -- 201 .
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Boronizing -= 223

chromized steel -- 209
f steel with chromium and other elements ~-- 217

g and chromonitriding of austenitic steel -- 220
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Boronizing methods and condition
Structure of boronized layer =~ 231

Properties of boronized steel -~ 240
Impregnation of steel with boron together with o
Boronizing high chromium steels and austenitic steels

- 244

Zinc plating ‘ |
72inc plating methods and conditions -~ 2u8 :
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Properties of zinc plated steel == 257

’

ther elements —— 243
and alloys

|
Sulfurization and sulfocyaniding -- 259 ' |
Sulfurization == 260 ‘
Sulfocyaniding == 264 ‘ - ‘
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siliconizing -- 269
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structure and properties of siliconized steel -- 276
Beryllium impregnation -- 281
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Niobium impregnation -- 295
Molybdenum impregnation =- 297 -
Vanadium impregnation -- 303
Tungsten.impregnation -=- 305
Impregnation with manganese == 308
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Oxidation =-- 341 ) ' —
Carburizing -- 350 :
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Treatment of rhenium -- 391
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Coating with beryllium -- 415
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Oxidation resistance of thermochemically treated copper -- 426
" Acld resistance of thermochemically treated copper -- 430

Ch. VI. Thermochemical Treatment of Sintered Alloys == U34
Treatment of iron lease alloys =- 434
Treatment of hard alloys -- 436

Ch. VII. Thermochemical treatment of electroplatings -- 4i5
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References == 465
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(ACC R APG036899 4)  SOURCE CODE: UR/0226/66/000/011/0046/0051
AUTHOR: Shovensin, A. V. ; Shcherbedinskiy, G. V.; Minkevich, A. N,

i

ORG: Central Scicntific Research Institute of Ferrous, Metallurgy (Tsentral'nyy
nauchno-issledovatel'skiy institut chernoy metallurgii)

TITLE: Characteristics of carbon diffusion in molybdenum carbide : !
SOURCE: Poroshkovaya metallurgiya, no. 11, 1966, 46-51

TOPIC TAGS: molybdenum carbide, carbon diffusion, thermal diffusion,
diffusion, diffusion saturation .

ABSTRACT: Temperature relationships are determined for the self-diffusion and
heterodiffusion coefficients of carbon in mulybdenum carbide, expressed by the
ratio D = 0.3 exp (-67,000 RT) cm?/sec and D = 3-17- 103 exp (-78, 000 RT) em?/
sec, respectively. The heterodiffusion coefficients, at temperatures investigated,
exceed the self-diffusion coefficients by approximately two orders of magnitude. - |—
The difference in diffusion coefficients can be explained by a strong dependence of
the thermodynamic activity on the concentration of carbon in'molybdenum carbide. !
Orig. art. has: 6 formulas a1 4 figures, - [Based on authors' abstract] [NT} —
SUB CODE: 11/SUBM DAT&: 20Dec65/ORIG REF: 003/ |
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14(10) SOY/112-59-3-4685
Translation from: Referativnyy zhurnal. Elektrotekhnika, 1959, Nr 3, p 55 (USSR)

AUTHOR: Minkevich, B. 1.

TITLE: Setting Conditions of Mortar Placed on a Concrete Surface (Usloviya
tverderiya.tsementnoge rastvora, pomeshcheanogo na betonnuyu. poverkhnost')

PERIODICAL: Tr. Sredneaz. n.-i. in-ta irrigatsii, 1957, Nr 90, pp 105-107

ABSTRACT: A thin ccating of mortar on a con:rete surface quickly loses water;
this fact impairs the normal course of cement hydration. To determine the
effect of quantitative water losses on concrete strength, a number of experi-
mente, 12 times each, were stages. Plastic mertar of 1:3 composition (by
weight) was placed as a 2-cm layer on the grade-200 concrete. It was found
that evaporation alone causes the mortar to lose 68% of the mix water over the
first 24 hours; capillary suction alone causes the loss of 35%; both causes, 70%.
To attain the normal humid setting of mortar, it is recommended that insulating
films be combined with gquick-setting mortar of high-water retaining ability.
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14(10)

Setting Conditions of Mortar Placed on a Concrete Surface

i blished the effectiveness of -
h the Khilok Plant cements esta )
Fxpezimi;nuﬂ‘;’ i:f CaeClz. Strength of mortar eamplezs without C?ilt}z;'c?;r 9
::;: ‘:r‘iihogtzt moistening, was found to be 9.5 kg/ cm&; the same 2

added, 18.6 kg/cm?. on
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. enenGypmum rotarders. Stroitel' nn.10:26 O '58. (MIRA
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MINKEVICH, B.I
erent £illing materials on the quality

Effect of vibration and diff

of plastic concrete made with monomeric furfurole-acetone resin.

Vop. gidr. no.3:118-123 '6l, (MIRA 15:4)
(Concrete)
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NKEVICH, B.L. (g.Tashkent); FEDIAY, V.N, (g.Tashkent)

Placing plastic concrete made with the "FA" monomer to protect

b ¢ destruction. Gidr.i mel. 13 no.7:3539
e aulic structures {rom { 20eT)
(Concrete construction) (Uzebekistan—Dans)
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b g i Siwr.nauch,
Polyacrylamide retards the hardsning of structural gyvsum. r, na
trud,T2shNII3 no.51116~118 *63, (MIRs 318:3)
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MINKEVICH, B.M.; DAVIDCHEVSKIY, Yu.I.
SLLNRDY Ty P

Concerning the synthesis >f an antenna with a circular aperture.

Radiotekh. i elektron 6 n2.8:1395-1396 Ag '61. (MIRA 14:7)
(Antennas (Electronics))
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GUSEY, Vladimir Petrovich; LAZAIOV, A.5., inzh.; MINKEVICH‘}g.I.,
a-‘:.L« Y

nauchn, red.; LOLGOVA, A.She, red.; MUFRING, V.U., L

[1tanufacture of radio equipment] Proizvedstvo radioap—

paratury. Moskva, Vyschaia shkola, 1964, 342 p.
(MIRL 18:1)

-
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RADIN, Ya,; MINKEVICH, G.

New developments introduced by construction workers in Sverdlovak.

Stroitel! 9 no.2:15,18=19 F 163, (MIRA 16:2)
? : (Building—-’l‘echnological innovations)
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Hedicim - 1nrectious diseasea
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MINKEVICH, I. A.

ts IXzd. 2., perer. 1 dop. Moskva, Gos. jzd-vo selkhoz lit-ry, 1952. 579 P-
nus . LX) . o I ¥

Oleaginous rla
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NIVKEVICH, I.

Azricultural Hesearch

VONTHLY LIST OF iUSSTAY ACULSSTOUS, LIURANT O CuindeS5, AUGRUST 1952, JUCLAsOirL.Lb.
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USSR /Geophysics - Irrigation Jun 52
Specialists

"Chronicles: Conference on the Problem Con-
eerning Methods for Irrigation of Agricul-
tural Cultivation,” A.I. Shklyarevskly

"Gidrotekh i Melio" No 6, pp 75-80

During 12 - 14 Mar 52, in Moscow, the Hydro-
technics and Amelioration Sec of the All-Union
Acad of Agri Sci imeni Lenin held a plenunm,
with participation of agricultural and hydro-
logical administrators, directors, and main
agronomists of MIS (machine-tractor stations),

(1) 227TThé

besides presidents of kolkhozs in irrigated
districts of Kuybyshev.and Saravov Oblasts.
Discussed were problems of utilizing irri-
gated lands under conditions met beyond the
Volga and in other new regions being irrigated.
Reports were heard from 22 lecturers: IL.A.
Minkevich, substitute for Minister of Agri
USSR; Prof V.A. Shaumyan, substitute for the
director of scientific part of All-Union Sci
Reg Inst of Hydrotechnics and Amelioration;
I.P. Kurylev, head, Kuybyshev Oblast Water
Beon; I.A. Isakov, Chief Agronomist, Georgiyev
MYS; Dorokhin, Pres, “"Krasnaye Znamya" Kolkhoz;
Kharitonov, Chief Agronomist, Saratov Oblast
Land Admin; Prokhorov, Chief Agronomist, Saratov
Oblast MPS; Pekhomov, pres "Komsomolets™

(2) 227Th6

Kolkhoz; Yershov, Pres, Kuybyshev Oblast Exec
Comittee; Ye.G. Petrov, Cand Agr Sci, All-Union
Sci Res Inst of Hydrotechnics and Amelioration;
Yegorshilov, Engr; N.P. Samsonov, Sr Sci Assoc,
All-Union Sci Res Inst of Hydrotechics, and
Amelioration; Nesterov, Pres, "Zarya" Kolkhoz;
V.G. Kornev; Ostovskiy, Sr Sel Assoc of

iniap Bxptl Sta; ete.
cmvu g | Q7 #6
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L ia

MINKRVICH, I,

MINFEVICH, 1.
Agriculture
Outstanding achievements of scientists and

innovators in agriculture, Kolkh, oroiz.
12 Ho. 5, 1952,

Monthly List of Russian Accessions, Library of Congress, loven'er 1922. UNCLASSIFIED,
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1,
2.
by
7.

MINKEVICH, I. A
" ussk (600)

Field Crops

CIA-RDP86-00513R001134420009-7

Solence and the harvest, Nanka { shizn' 19 no, 11 1952,

Library of Congress, March 1953. Unclassified,
9. Monthly List of Eussian Accessions, >
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1, MINKRVICH, I.
2, USSR (600)
Ly, Agriculture

.sellkhoz,
7. Agricultural propaganda must serve Gollective farm production. Sots.se
) 23 no. 12, 1952,

Unclassified.
9. Monthly List of Bussian Accessions, Library of Congress, March 1953, Unc
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