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Translation from: Referativnyy zhurnal. Metallurgiya, 1957, Nr 1, p 163 (USSR)

AUTHOR: Bernshteyn. M. L.

TITLE: On Grain Boundaries in Metal Alloys (O granitsakh zeren v metal-
licheskikh splavakh)

PERIODICAL: Tr. Nauch-~tekhn. o-va chernoy metallurgii, 1955, Vol 6, pp 221-
234

ABSTRACT: A critical survey of theories explaining the nature of grain bound-
aries (GB). A detailed examination was made of the N. T. Gudtsov
theory, which relates the origin of GB properties that differ from
the properties of the grains themselves with the distortion of the
crystalline structure on the GB which develops during the crystal-
lization of the metal. Various methods were examined for measur-
ing internal {riction (IF), which is the most sensitive to all changes
of physicochemical properties of GB. A description is given of a
simplified apparatus for determining the relative variations of IF.
A detailed examination is made of a hysteresis-meter method
developed by Boulanger (Compte Rendus de s€ance de I'Académie de

Card 1/2 Science, 1951, p 233), the mathematical treatment of the method is
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discussed, and the results of the apparatus constructed by that author for the
investigation of the temperature relationship of IF of Al alloys are adduced.
Ultraviolet microscopy (phase-contrast method) opens the broadest possibilities
for the study of the GB structure.

A.F.
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BERNSHTEYN, M,L.; KISHINBVSKIY, V.B.

Sapi @Al 1

Zab.1ab,21 no,10:1256-1259 !55.

1.0bsor sarubeshnykh dannykh.
. (Microscope)

WAppu'atul for ultraviolet microscopy; review of foreign literature.

(MIRA 9:1)
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1308
ULTRAVIOLET MICROSCOPIC INVESTIGATION OF bHla
TITANIUM, NIOBIUM, AND CARBOR ALLOY BTRUCTURES.
V. P. Elyutln, M. L. bernshicln, and Ya, A. Pavlov. (Moscow
18, of Siee)). Doklady Aksd, Nauk 8,5.8,8. 104, 548-8
(1255) Oci. 1. (In Bussiaw -

Tbs structures and properiles of taniem —nichinm allcy

szmplez, melied In vacocum furnaces of graphils wers
stodled. THe zontent of ndoblum yaried from 1.5 to 83.4%;
content of earbon was within 0.7 20 0.9%. The samples were
tempersd in & vacuum sl 1000°C. Tliraviclet microrcople
stvdlea determiped the phase characier of some malit-
cempongnl £ystems ocenrring in soro samplgs. (R.V.3)
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 BERNSHTRYN, Mark L'vovich; BAKHSHTADT, A.G., redaktor; GORDON, L.M.,
nomeit ARG O L AR EST T o bva s VpTRGEINTH, To.3,, tekhnicheskiy redaktor

(Steels and alloys for use at high temperatures] Stali i splavy
dlia raboty pri vysokikh temperaturakh. Moskva, Gos. nauchnd=-
tekhn, izd-vo 11t-ry po chernoi i tevetnol metallurgif, 1956, 238 p,.
(MIRA 9:10)
(Metals at high temperatures)
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POGODIN-AIRKSEYRV, Georgiy Ivanovich; GELLER, Yully Aleksandrovich;
RAKHSHTADT, Aleksandr Grigor‘yevich; LAKHTIN, Yu.M., professor,
doktor tekhnicheskikh nauk, retsenzent; BEBRNSHTEVN, M.1., dotsent
kandidat tekhnicheskikh nauk, redaktor; PETROVA, I.A., izdatel'-
skiy redaktor; GLADKIKH, N.N., tekhnicheskiy redaktor

[Physical netallurgy; methods of analysis, laboratory work and
problems] Metallovedenie; metody analiza, laboratornye raboty i
sadachi, Izd. 2-oe, perer, Moskva, Gos. izd-vo obor. promyshl.,

(MLBA 9:10)

1956, 427 p. '
(Physical metallurgy)
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AVRASIN, Ya.D., kandidat tekhnicheskikh nauk; BERG, P.P., professor,
doktor tekhnicheskikh nauk, BERNOUTRIN.ndladie » kandidat tekhnicheskikh
nauk; GENEROZOV, P.A., starshiy nauchnyy sotrudnik; GLINER, B.M.,
inghener; DAVIDOVSKAYA, Ye.A., kandidat tekhnicheskikh nauk; YRICHIN,
P.M., inzhener; YsREMIN, N.l., kandidat fiziko-matematicheskikh nauk;
IVANOV, D.P., kandidat tek'hnicheakikh nauk; XNOROZ, L.I., inshener;
KOBRIN. N.M., kandidat tekhnicheskikh nauk; KORITSKIY, V.G., dotsent
EROTXOV, D.V., inzhener; KUDRYAVTSRV, I. V.. professor, doktor tekhni-
cheskikh nauk; KULIKOV, I.V,, kandidat tekhnicheskikh nauk; LEPETOV,
V.A., kandidat tekhnicheskikh nauk; LIKINA, A.F., inzhener; MATVEYRV,
A.S., kandidat tekhnicheskikh nauk; HIL'HAN. B.S., kandidat tekhniche~
skikh nauk; PAVIUSHKIN, N.M., kandidat tekhnicheskikh nauk; PTITSYN,
V.I., inghener [deceased]; RAKOVSKIY, V.S., kandidat tekhnicheskikh
vauk, BAKHSHTADT, A.G., kandidat tekhnicheskikh nauk; RYABCHENKOV,
A.V.. professor, doktor khimicheskikh nauk; SIGOLAYEV. S.Ya., landi-
dat tekhnlcheskikh nauk; SMIRYAGIN, A.P., kandidat tekhnicheskikh
nauk, SUL'KIN, A.G., inzhener; TUTOV, I.Ye,, kandidat tekhnicheskikh
nauk, KERUSHCHOV M.M,, professor. doktor tekhnicheskilich nauk;
TSYPIH I.0., kandidat tekhnicheskikh nauk; SHAROV, M.Ya., inshener;
SHERMAN, Ya.I.. dotsent; SHMELRV, B.A., kandidat tekhnicheskikh nauk;
/ YUGANOVA, 8.A., kandidat fiziko-matematicheskikh nauk; SATEL!, R.A.,

doktor tekhnicheskikh nauk, redaktor; SOKOLOVA, T.F., tekhnichaskiy
redaktor

[Machine builder's reference book] Spravochnik mashinostroitelia; v

shesti tomakh. izd-vo mashinostroit, lit-ry. Vol.6. (Glav. red.toma

B.A.Satel', Izd, 2-oce, ispr. 1 dop.) 1956. 500 p, {MIRA 9:8)
: (llachinary--connrnction) ,
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AL'TGAUZEE, 0.N., kandidat fisiko-matematicheskikh nauk; BERNSHTRimediwis »
kandidat tekhnicheskikh nauk; BIANTIR, M.Ye,, doktor tekhnicheskikh
nauk; BOKSH?EYN, §.Z., doktor tekhnicheskikh nauk; BOLKHOVITINOVA,
Ye.N,, kandidat tekhnicheskikh nauk; BORZDYKA, A.M., doktor tekhni-
cheskikh nauk; BUNIN, K.P., doktor tekhnicho-kikh nauk; VINOGRAD,
N.IL., haulidat tokhnlchukikh nauk; VOLOVIK, B.Ye,, doktor tekhniche-
skikh nauk [decsased]; GAMOV, M.I., inzhener; GELLER, Yu.A., doktor
tekhnicheskikh nauk; oom.u. 5.S., kandidat tekhnicheskikh nauk;

GOL'DIRMBERG, A.A., hxxlidnt tekhnicheskikh nauk; GOTLIB, L.I., kandi-
dat tekhnicheskikxh nauk; GRIGOROVICH, V.K., kandidat tekhnicheskikh
nauk; GULYAYRV, B.B., doktor tekhnicheskikh nauk; DOVGALEVSKIY, Ya.M,
kandidat tokhntcholkikh nauk; DUDOVTSEV, P.A., kandidat tekhniche-
skikh nauk; KIDIN, I.N., doktor tekhnicheskikh nauk; KIPNIS, 8.kh.,
inghener; KCRI‘!'SKI! V.G., kandidat tekhnicheskikh nank- LANDA, A.F.,
doktor tekhnicheskikh nauk; LEYKIN, I.M., kandidat tekhnicheskikh
nauk; LIVSHITS, L.S., kandidat tekhnicheskikh nank; L'VOV, M.A.,
kandidat tekhnicheskikh nauk; MALYSHEV,K.A., handidat tekhnicheskikh
nauk; MRYERSOK, G.A., doktor tekhnicheskikh nauk; MINKRVICH, A.N.,

" kandidat tekhnicheskikh nauk; MOROZ, L.S., doktor tekhnicheskikh
nauk; MATANSON, A.K., kandidat tekhnicheskikh nauk; HAKHIMOV, A.M.,
inshener; NAKHINOV, D.M,, kandidat tekhnicheskikh nauk; POGODIN-
ALXKSEYEV, G.I., doktor tekhnicheskikh nauk; POPOVA, N.M., kandidat
tekhnicheskikh nauk; POPOY, A.A., kandidat -tekhnicheskikh nauk;
RAKHSHTADT, A.G., kandidat hkhnicholklkh nauk; ROGEL'BERG, I.L.,
kandidat tekhnichuklkh nauk;

- (Continued on next card)
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AL'TGAUZEN, O.N.---- (continued) Card 2.
BADOVSKIY,. V.D., doktor tekhnicheskikh nauk; SALPYKOYV, S.A.,
inshener; SOBOLEV, N.D., kandidat tekhnicheskikh nauk; SOLODIKHIN,
A.G., kmndidat tekhnicheskikh nsuk; UMANSKIY, Ya,S., kandidat
tekhnicheskikh nauk; UPBVSKIY, L.M., kandidat tekhnicheskikh nauk;
YRIDMAN, Ya.B., doktor tekhnicheskikh nauk; KHIMYSHIN, F.P.,
kandidat tekhnicheskikh nauk; KERUSHCHERV, M.M., doktor tekhniche-
skikh nauk; CHERNASHKIN, V.G., kandidat tekhnicheskikh nauk; SHAPIRO,
M.M., iosheaner; SHEOL'NIK, L.M., kandidat tekhnicheskikh nauk;
SHBAYBER, D.S., kandidat tekhnicheskikh nauk; SHCHAPOV, N.P., doktor
tekhnicheskikh nauk; GUD?SOV , N.T., akademik, redaktor; GORODIN, A.M.
redaktor izdatel'stva; VAYNSHTRYN, Ye,B., tekhnicheskiy redaktor

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

1. Chlen -korrolpondint Akadeaii nauk USSR (for Bunin)
(Stesl-=Eeat traatment) (Iron--Beat treatment)
(Physical metallurgy)
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SERINTAEREE RGP

BERNSHT ENN, M-k

GUDTSOY, N.T., lkndonik- nnlsnnnr H.L., hnd;dnt tekhnicheskikh nank,

"Tool steels® 1U.A, 00110!'. Bevigwed by K. 7, Ondtesov,
M.L, Bernshtein. Metalloved.:i obr. met. no.9:58~60
5 'sé6, : o (MIRA 9:11)

(Tool steel)
(Geller, IU._A.)
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BERNSHTRYN referent.

Color microphotographs of irom alloys. Zav, lab., 23 no,3:338 '57,
(Iron alloys--Metallography) (MIRa 10:6)
(hotopicroguphy)
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"AUTHORS:

TITLE:

PERIODICAL:

ABSTRACT:

Card 1/4

Berné%eyn, ., L., Candidate of Technical Sciences 32-10-16/32

“Blanter, M. Ye., Professor, Doctor of Technical Sciences

Lozinskiy, M. G., Doctor of Technical Sciences

Achievements. end Tendencies in the Development of Soviet
Metallograty (Dostizheniya i tendentsii v razvitii sovetskoy
metallografii :

Zavodskaya Laboratoriya, 1957, Vol 22, Nr 10,
pp  1202-1211 (USSR)

In the introduction the history of the developnent if micro-
and macroscopic research work carried out in the world
(since the end of the 19th century) and in the USSR (since
the October revolution) is described. The report is diviced
into 7 chapters entitled;

1.) Light nicroscopy. As the most notable the work carried out
in this field by D. N. Rozhdestvenskiy, S. I, Vavilov,

V. P. Lennik, and A. A. Lebedev is described. The optical
industry of the USSR is at present producing the following
azparatus (which are here described as being up-to-date):
microscopes "HHM-8", "IMM-6" and "LiH K-S, which are
remarkable, besides their very uniform illumination, also
by an additional lateral illumination and are destined for
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Achievements

Metallography.

Card 2/4

and Tendencics in the Development of Soviet 32-10-16/32

enlargements of up to the three-fold. For the increase of

the contrast effect (upen which special stress is lzid here)
an rdditionel device is provided for the microscope

"I L-8" consigting of: a metal mirror condenser with
parabolic reflection, # ring-shaped diaphraga, and =
shiftable auxiliary line. For this purpose a dark field

i3 used. Furthermore, the use of "conical" and "polarized"
light in the microscope is mentioned, but the impleuents
necessary for this purpose are not described. As one of the
"last achievements of optical technical ergineering" the
nethod of phase contrast is mentioned,which is based upon

a specially constructed additional device "K@-3" for the
microscope "L H1-8". Ancther additional device, called

"MK, makes it possible to take photocrephs in the microscope
by means ¢f an ordinary camera. Furthermore, the "high
pressure mercury light source" is described here as well as
shortwave ultraviolet rays in the microscope in connection with
the change of color. The respective apparatus is not described.
Further, the newly constructed microscope "HH K-14" with
rerote control for radiocactive substances and a television
microscope, which radiates a picture from a microscope on to
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Metallography

a screen, are mentioned. The make is not mentioned.

2.) High-Temperature Metallography. Works by I. A. Oding,
and M. G. Lozinskiy of the Institute for liachine Science of
the AN USSR are referred to. Research methods are divided
into two groups: 1.) Methods for the investigation of the
miecrostructure of heated metals and alloys, and 2.) methods
for the investigation of the properties of metals under
the influence of different temperatures. In general heating
in & vacuum (in rarefied air) is dealt with, because, if these
conditions prevail, the formation of cruats and films can be
avoided. As a device suited for this purpose the " HMAW -SE!
is mentioned, which makes it possible to carry out research
work at temperatures of up to 1100°C et vacuum tensions of up
to 60 kg/mm2 and to measure deformations. 2,) Measuring
metallography (here described as utilization metallurgy). It
consists in the measuring and judging of intercrystal and
‘other structural intermediate distances, austenite trans-
formations, structural shifting and other structural changes
occurring in alloys when they are thermally or mechanically

" Card 3/4 etc. treated. The most important works in this fields are by
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Achievoments and Tendencies in the Development of Soviet 32~10-16/32
Metallography

S. A. Saltykov, I. L. Mirkin, A. A. Glagolev and the "very
latest" are by L. S. HMorozov, N. N. Sirota, $S. Z. Boksteyn
and M. M. Steinberg (this is an extract from the total list).
There are 5 references, all of which are Slavic.

~ AVAILABLE: Library of Congress

1. Science-USSR-Progress 2, Microscopy

Card 4/4
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Translation from: Referativnyy zhurnal, Metallurgiya, 1958, Nr 9, p 263 (USSR)

. AUTHORS:

TITLE:

Bernshteyn, M.L., Grinberg, M.L.

~ The Influence of Rectystallization Texture Upon the Mechanical

Properties of Metals (Vliyaniye tekstury rekrlstalhzatsu na
mekhanicheskiye svoystva metallov)

PERIODICAL: Metallovedeniye i term. obrabotka. Moscow, Metallurgiz-

ABSTRACT:

Card 1/2

dat, 1958, pp 65-78

A study is made of the influence of plastic deformation and
texture type upon the strengths of Armco Fe under various
types of loading. It is established that the texture resulting
from rolling increases o, to a greater degree {(from 20.6

to 90.5 kg/mm? in tension and from 13.65 to 42.0 kg/mm2 in
torque) than does the texture resulting from drawing (up to

72.6 kg/mm? in tension and 31.2 kg/mm? in torque). The
different effect upon increase in o _ of rolled and drawn spec-
imens is the consequence of differences in the texture of the Fe.
In rolling, the metal undergoes work-hardening considerably
more intensively in the vicinity of the (100) plane than in
drawing, even if the degree of reduction is identical. In
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SOV/137-58-9-19936

The Influence of Recrystallization Texture (cont.)

tensile testing, the oy of drawn and rolled specimens is higher than in
torque testing. Bibliography: 16 references.
F.U,

i. Metals--Mechanical properties 2. Metals--Crystallization 3. Crystal
structure--Metallurgical effects

Card 2/2 -
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oo ' , 80189
/2 P00 S0v/123-59-23-97020
Translation from: Referativnyy zhurnal, Mashinostroyeniye, 1959, Nr 23, P 118 -(USSR)

AUTHOR: Bernshteyn, M.L.
B

" 1o ' \ ) .
TITLE: The Effect of Cold Hardening on the Structure and Properties of Heat-
Resist S \ rades an oys
PERIODICAL: _ Tr. Sektsii metalloved, 1 term. obrabotki metallov. Tsentr, pravl. Nauchno-
tekhn. o-va mashinostroit. prom-sti, 1958, Nr 1, PP 230 - 265

ABSTRACT: The theoretical conception of tha hardening effect of cold=hardening was
: examined with specimens of EI395 grade steel. of the following compasition.
(in B): C - 0.11; Cr - 17; N - o4 Mo - 6.64; N - 0.12; with
spacimens of Ni-alloy contamins 0.075% ¢, 20.5% Cr, .8.014% Ce, 2.6% Ti,
0.56% Al, and of the KnN6OPalloy (15% Cr, 62.5% Ni, 21,2% Fe and 0.19% C}.
The specimens of EI3968grade stesl were subjected to cold hardening by
stretching with 20% _elongation and subsequent aging at 600 - 900°C with
holding in the course of from 1 - 100 hours. The second 1ot of specimens
undervweyt aging immediately after hardening. The sgpscimens of the Ni-alloy
(EIh37v-2\Awer‘e\-cold:-hma’dened by rolling:and drawing with-a reduction of 5.59
Gard 1/2 and 75%. Cold deformation was effacted -after hardening at various cooling

e

| |
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The Effect of Co1q Haidening op the. Structure. end~?mportios*of‘--He‘at-Reéisting’Sfe‘e'l
Grades and Alloys .

rates, followed by -aging at~500 « 800°¢ with*holﬁng in- the courss of from 5 - 5,000 min
The specimens of KhN60 alloy underwent rolling and drawing with 50% reduction, The colg-
hardened Spacimens were subjecteqd to: various forms of mechanieal testing; Also the- spectfis
electric resistance 'and "hot" hardness, .measured in the Vacuum; were determined, It was
found that the distribution ang size of barticles of the hardening phase are important
factor;s, Specifying the heat resistance of the steel. The distribution of the phases being
formed during the aging Process, affects the toughness and the ductile characteristics or

S.E.D, y

Card 2/2
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18(7) '
AUTHORS: c;ffff§§£§x3+_M._L¢{\Knizhnik, G. S. SOV/163=50=4=37/41
DITLE: Influence of Cold Hardening on the Physical Properties of

Technically Pure Iron (Viiyaniye naklepa na fizicheskiye
gvoystva tekhnicheski chistogo zheleza)

" PERIODICAL: Nauchnyye doklady vysshey shkoly. Metallurgiya, 1958, Nr 4,
pp 214-219 (USSR)

ABSTRACT: This investigation concerned the influence of cold plastic
deformation at different states of tension (rolling and drawing)
cn the change of physical properties of technically pure iron
with the following composition: 0.05% ¢, 0.12% Mn, 0.17% 8i,

0,001% S, 0.00%% P, 0,00028% A1,0,. Magnetic permeability of the

material in dependence on the field intensity of the magnetizing
field 4(H) was measured cn an anisometer of the system of
NW. S. Akulov pertioularly prepared for these purposes. The
following facts were ascertained by the investigation:
1) At great deformations causing a formation of texture the
magretic permeability is reduced. Magnetic permeability of the
rolled samples is lower than that of the drawn semples.

Card 1/2 2) Coercive force of the rolled samples is greater than that of
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Influerce of Cold Hardening on the Physical SOV/165-58-4-37/47
Propsrtiee of Technically Purse Iron

drawn samples. 3) Electric resistance of the rolled samples is

4 higher than that of drawn samples. A continuous increase of the
elestric resistance is, however, observed with an increase in
the degrss of deformation, 4) The blurring of the diffraction
iires ox X~ray diagrams taken of samples deformed by rolling and
drawing is stronger in drawing than in rolling (at any degree of
deformaticn). This can be explained by the formation of great
tensiorg of the sescond type and a higher refinement of the
Blocks in drawing than in rolling., The tersions of the second
type ~ dlurring cf the X-ray lines. (In the original,
distortions. and tensions of the second and third types are
mixed up ) 5) It is assumed that the changes
of properties ascervained are determined by the fact that the
tensions of the third type are greater in rolling than in
drawirg. There are 4 figures and 1 Soviet reference,

ASSOCIATION: Moskovskiy institut stali (Mcscow Steel Institute)
SUBMITTED: January 7, 1958
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, S0V/137-59-4-8686
Iirmsl:‘Lafoion from: Referativnyy zhurnal, Metallurgiya, 1959, Nr 4, p 193 (USSR)
g.U5 | .
AUTHORS: Oudtsov, N,T., Trubetskova, R.I., Bernshteyn, M.L,
TITLE: The Effect of Small Admixtures of aoron,’"- Caloiun,vl'Niobiu;,: Zirccnium”’

and Cerium on the Structure and Properties of High-Nickel Heat-Resistant
Alloysi% ?/\

7/

PERIODICAL: ~Sb. Mosk. 4n-t stali, 1958, Vol 38, pp 495 - 516

ABSTRACT: The authors investigated the effect of small admixtures of B (0.005%),
Ca (0.1%), Nb (0.5%), 2r (0.2%) and Ce (0.01%) on the structure and. .
properties of "N36KnTYu"(type alloy. To investigate the effect of the
orystallization rate of the metal, the ingots were cast into molds cooled
with water, in air and in sand., Aging processes were investigated on
forged specimens at 700 - 850°C after preliminary quench hardening at
1,200°C, It was gtated that increased orystallization rate of the alloy,
that did not contain admixtures, reduced considerably the extent of the
zone of colurmar crystals and led to a general refinement of crystallites,
The same result is obtained by means of small admixtures of elements under

Card 1/2 any conditions of crystallization. The greatest effect on changes in the

X
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. ' 69402
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The Effeot of Small Admixtures of Boron, Caloium, Niobium, Zirconium and Cerlum on
the Structure and Properties of High=Nickel Heat~-Resistant Alloys

macrostructure is exerted by Ce, followed by Zr, B, Nb and Ca. Aging entails in-
creased hardness of all alloys, Alloys with small admixtures showed stronger
solidification in aging, than an initial alloy without admixtures, Alloys with ad~
mixture of Nb, B and Zr showed the higheat hardness at all investigated temperaturas
and times of aging, Raised proneness to aging and lower proneness to coagulstion of
particles of the strengthening phase in the alloy was confirmed by data obtained by
measurements of electric resistance in continuous heating of alloys up to 1,2000C,
Creeping tests of the alloys showed that small admixtures furthered increased heat
resistance, obviously on account of their refining effect on the grain boundaries of
the alloys. 14

&

V.M,

X
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PHASE I BOOK EXPLOITATION SOV /5555

Bernshteyn, M. L., Docent, Candidate of Technical Sciences.

R R

Kurs lektsiy po metallovedeniyuy, oborudovaniyu i tekhnologii termicheskoy
obrabotki metallov; metallovedeniye zharoprochnykh splavov (Lectures on
Physical Metallurgy, Equipment, and the Process of Metal Heat Treatment;
the Physical Metallurgy of Heat-Resistant Alloys) Moscow, 1959, 49 p. 300

copies printed.

Sponsoring Agency:. Moskovskiy institut stali im. 1. V. Stalina, Kafedra
metallovedeniya i termicheskoy obrabotki.

No contributors mentioned.

PURPOSE: This booklet is intended for students at metallurgical schools and
for general readers interested in Soviet progress in physical metallurgy.

Card 1/2
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Lectures on the Physical Metallurgy (Cont. ) SOV /5555

COVERAGE: Principles of the physical metallurgy of heat-resistant steels and
alloys are reviewed along with the development of testing and equipment oper-
ating under high pressures and at a high temperature. Efforts made to in-
crease the heat resistance of steels and alloys and to improve their creep
resistance and endurance are outlined, and the gradual progress made in this
direction during the prewar and postwar years is described, Characteristics
of steel and alloys used in the Soviet Union at various times are given and
trends in the development of new heat-resistant alloys are indicated. Acade-
mician A, A, Bochvar is mentioned as an outstanding Soviet scientist who has
contributed greatly to the progress made in the field of physical metallurgy.
There are no references,

TABLE OF CONTENTS:
. AVAILABLE: Library of Congress (TA480, B38 1959)

VK /wre/be
Card 2/2 ) 10-31-61
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9(6) SO0V/32-25-2-31/78

AUTHORS: ﬁernshtexg, M, L., Paisov, A, I.
TITLE: Electron Microfractography (Elektronnaya aikrofraktografiya).

Survey of Foreign Publications (Obzor zarubezhnoy literatury)

" PERIODICAL: Zavodskaya Laboratoriya, 1959, Vel 25, Nr 2,
pp 186 - 189 (USSR)

ABSTRACT: Compared with ordinary microscopes electron microscopes have
a much greater focus depth and thus permit promising develop-
ments of electron microfractography of metal fractures and
erystal textures. The .pioneering work in this field was done
by C. Crussard and others (Refs 1-6). Coal replicas are
applied by means of two coal atomizers (Ref 3). The replicas
can be removed chemically (Refs 8,9) or electrolytically
(Ref 4). The article contains explanations of fractures re-
sulting from slipping, and pertinent microphotograzphs
(Figs 1-3). A microphotograph of a fracture with "cavities"
(rig 4) which is characteristic of "tough destructions" is
also discussed, A fracture along the gliding surface (Pigs 5,6)
is discussed with reference to the studies made by Collette,

Card 1/2 Crussard (Ref 4) and others (Refs 3,5). In the explication’
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Electron Microfractography. Survey of Foreign sov/32-25-2-31/78

.- Publications
of intercrystalline destructions observations made by
Brammar, Honexcombe‘ and Ward (Bef 9), Crussard et al
(Refs 3,6), Benard and Moreau (Refs 11,12) are mentioned.
There are 8 figures and 14 references.
Card 2/2

APPROVED FOR RELEASE: 06/08/2000 CIA-RDP86-00513R000205020007-5"



"APPROVED FOR RELEASE: 06/08/2000

CIA-RDP86-00513R000205020007-5

60e . . slaTry TeRTR~Sesko)
~MMUTENTY 873 UF $ILIWYUNOY UTRID 00 UOTIDEAL [WRIsJuY meapeN %
.:»..:!-»15 (21T r.rh«uw JersIsaTIm LAnsajsawpnsod Lyxeandry) < . N

63 UCST FPRID-TNIAIINIOD JO DOFIDILY TVAINUT 8q3 b Q,ﬂ%!
30 908337 *[e3N3TINTIT 1901 AcdwoN] BASIVESETIL VETOY pue ¢¢ .
)

1] saInjeisdes], POIVASTY ¥ SMOTTY TS STWISN POWIOZAE ATTEINAWTL
30 U033 TR Teuleiul  <{ein3yisul TvatdoRvpag csntemry) *gtA .bk.m..d.«-ou .

i

1541 - FaTpeoy oy
30 TeACENY o7} IMAJY WNOTIVLY POV ‘IsaT]g ‘WATWNTY Gf TOTIILE Tvousguy eui 3o .
L1ua008y  [@nyTasul TRaTBOREDAL cacsomR)] tﬁdﬁhoh “geA pae ‘‘mlcy E.-i

w . . 'dse1d POV WOJIIEXL TELMSY M WO
siTusyny Jo amiInIzg ITNUSIAIIUT Sy JOINIIY a3 Jo Lpmg .ﬁ-zunym«En
30 9318ANg pUW FTWIeN JO SIUATIY IO eIn3fInul] LIERUNIGH KK voe fegex Tmabejsog
‘SIRRIdEl,
w0 T amg UF DOTIOTA Twaisan] #g3 jo souspuadsq {HEDN SeUSIIY IO,
”«-ﬂaﬂ 30 STWION 30 $ITRATG Jo PIMTIFUL} ASTATL *¥°A Pue *°X°0 ‘oxeing

lzz WOT3914d Tearmur a3 Futen £Q 02733W] TWMSKXY UT 933059d eqy IO sTsLTRUY
*{usen ssousp>g Jo LWIpUay BUI JO FIWISH 3O $IIRLNX FO L A R o B

. ez

suoTARIqEA Jo Fuplraq #) FULINFESK IO POWN AN £ swdevg TUW SITIPAIL TN
= uuu.aoov-n 30 Aynag  *[#3INITISUT AEPMLOZ pusRurnyl]  *0°8 forrayped

. . 2KOTTY FOIIBL JO COTIDTL EENEE\P
waxsa +[eInaIsul TeoTRoRvieg csalvx] ioXTXIL0d ‘B7A Tue ‘CETE “ampam

sy .aau-

214 . a0
srOENTY 30 FOOTINIOR PITOG-D  PORIGA] NF TOFITA Twermul - ([Egen .
i f Ayeoici by S gy A o S T TR
T eaveol PP 30 $ERIOIITH P w1 wF o e
st -h.ndn«doﬂnbnhu .mga $8202128 30 Eulquﬁuua du.. .
ESOTID LY 3FITICUT AR TIAR-OITI ) WIOAM TN *3'% Pow 12174 "0

$21708 SNOFTHTOTOR UF 1INITMINTY OTISNLE

€6t -

sﬂ BITD
Laow w Eﬁ%il%!«éoﬂgﬂw\qﬁuﬁl
uuazﬁuwnﬂwnun!wfog TAT313 1 SRRIpALOTTNINE IMTINCL] TR ML

gLl SLOTTY #3330 3983333n3Y oIeny °[(mmapie
B ras1) riTasmT ATeomTTAvITTod ARepeuiIvl] 0-8 "OTHOR

||||| *381a08-008 4LT poe 39103 25T T teeawml .;ulu.o
mmn, ate AIOYT  SSETITIIE jeow AITTOZ SHULIAISY *PIUSTICIW 838 3 Trvoosssd of
*EOYISA DOYIIIWP-ROTE -.ouu og3 DU 3007I9-101JW-DYISWTS fsTeLTE JO SITISN
«ared PUYLoD Q3 TO eI

e

— T
-

. capweIwy *X°V 3°PK
oqoog (37AM] *I*8% :mOR FCIQIFIAN IO ‘vz faladge,TevHl N T{adod o1IWT) VX

T3] *A°X TUONT TIW3s InIFIsUE Ayxvaoyecy pUs ERICK l
wAprsaoTeiqo oSou,TeieIeds ooy ¥ TSTU 3 12
ot $2€  "096T *AUPATEINITVASN ‘AGOEON (#9UAIRSID) STREINTIICL

oqy 3o wuoy3sesTRIl {win(lY PUS STUISK W qg 0o ) .
AqzoY LPOTd ITMEATIdS T QXITTRISE A sApeTaRL &, ¥ L .

TI®Is INIFISVL  *AcOSON

Socs/ 08 MOXTVITVIITE 00K T ASVEE

BERNSHTE YN ;I

CIA-RDP86-00513R000205020007-5"

APPROVED FOR RELEASE: 06/08/2000



"APPROVED FOR RELEASE: 06/08/2000 CIA-RDP86-00513R000205020007-5

BERNSHTEYIN, M.L., kand,tekhn.nauk; POLYANSKAYA, L.V., inzh,

FEffect of peening on the structure and properties of the VI2

titanium alloy., Trudy Si.k.notalloved.i term.obr.met NTO mash,prom.
(MIRA 1474)

no.2:18~-24 160.
(Titaniun alloys—-Metallography)

* FORPOSK: .7 ¥hie colléction’of articles is intended for’ mstallurgists,
< »-.ouuun enginesrs, and solentific research workers.

‘OOVEMAOR: - The collsction contains artieoles dessribing Tesuits

2 of nuluh “sondusted by mdabers of ‘NTO. (Scientifia hc!uuul
loexow‘l of the, ud\!.uc-mldlu tnduatry dn the field of

tallurgy, snd-in the haat tresthent of steel, omat
, 6N mr-mm metals and alloyn. ! No personalities are

" msntioned, MNoat of articles ere: Aeaupmi-a by Joviet and non~ .
_,_4-;10&-: nhmon md mtd.n mehzxon- arua from investi-
-gations, - .
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82719

8/133/60/000/004/008/010
A054/4026

The Effect of Cold Hardening on the Structure and the Properties of the
‘M437 (EI437) Grade Heat-Resisting Alloy

were analyzed in detail. It was found that the hardness of the alloy grows
in each case of deformation in proportion to the degree of hardening: on
account of the desintegration of the blocks, the increase in secondary dis-
tortion and the decomposition of the solid solution. The changes in hard-
ness and electrical resistance observed at 5000C indicate that the decompo-
gition of the solid solution starts already at this temperature. The in- L)</
crease in electric resistance is more pronounced in the samples deformed
than in those not deformed due to the formation of atomic segregations in
the solid solution. This increase depends on the rate of previous deforma-
tion, its accumulated energy contributing to the development of heterogene-
ity in the solid solution upon repeated heating. The electrical resistance
is stabilized after a holding time of 5,000 min indicating two simultaneous
processes! the decrease in electric resistance during the decomposition of
the solid solution will be compensated by an increase upon the formation of
heterogeneity, similarly to the phenomenon observed in "natural" aging. At
600°C the formation of heterogeneity in the solid solution and aging is mare

card 2/4
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82719

8/133/60/000/004,/008/010
4054/4026

The Effect of Cold Hardening'on the Structure and the Properties of the
U437 (EI437) Grade Heat-Resisting Alloy

intensive than at 500°C. At a compression of 75% a decrease in hardness
could be observed by a partial reorystallisation during a long heating in-

" terval., At 700°C hardness and electric resistance display a change which
is characteristic of dispersion hardening. In samples considerably de-
formed high and stable values for hardness were observed. At a compression
of 50% the hardness does not decrease, not even for a holding time of 50,000
min. According to X-ray analyses, the secondary distortion partially de-
creases when increasing the heating time at 700°C. When heating for 50,000
min, these distortions, as well as the indices for hardness, are identital
for samples treated by rolling and drawing. Electron-microscopical tests
pfoved that the high degree of hardness in samples compressed to 50% after
a long aging is due to the maintenance of a highly dispersed condition of
the second phase. The drop in hardness after 50,000 min is not only due
to the coagulation of the second phase, but also to the beginning of re-
crystallization which is mainly remarkable in samples compressed to 75%. At
800°C decomposition, coagulation of the second phase and the recrystalliza-

Card 3/4

APPROVED FOR RELEASE: 06/08/2000 CIA-RDP86-00513R000205020007-5"



"APPROVED FOR RELEASE: 06/08/2000 CIA-RDP86-00513R000205020007-5

82719

8/133/60/000/004/008/010
4054/40/26

The Effect of Cold Hardening on the Structure and the Properties of the
3437 (EI437) Grade Heat-Resisting Alloy

tion are still more pronounced. The decrease in hardness due to coagula-
tion and recrystallization sets in the earlier, the greater the compression.
The X-ray analysis of electrolytical deposits discovered in samples compres-
sed to 50% and 75%, after aging for 30,000 min at 800°C, showed that hardm-
ing with %he accumulation of surplus energy promotes the transformation of
the cubic face~centered, metastable gﬂ-phase into a more stable.y-phase
(NizTi type) with hexagonal lattice. It can be concluded that the recrys-
tallization of the cold-hardened EI437 alloy results at a long and repeated
treatment at 700°C in the decrease of heat-resistance at this temperature.
When heat treatment is carried out at 600 - 650°C, where the stirengthening
effects of tempering can still be maintained, the heat-resistance of the
metal inoreased after the thermo-mechanical treatment. There are 7 figures:
1 table and 9 references: 8 Soviet and 1 German.
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69385
'g Jis : $/129/60/000/06/002/022
NS0 E073/E535
AUTHORS: Bernshteyn, M.L. Candidate of Technical Sciences and
) Chzhu ZEi-tﬁzﬂn, Engineer
VTTTLE: Influence of Work Hardening on the Fine Structure of

~ Heat Resistant Austenitic Steels‘{

PERIODICAL: Metallovedeniye i termicheskaya obrabotka metallov,
1960, Nr 6, pp 7-9 + 1 plate (USSR)

ABSTRACT: Rods of 20 mm diameter from commercial melts of the
following chemical compositions were investigated:
d 169 - 0.48% C, 13.92% Cr, 14,.34% Ni, 0.3% Mo, 2.54% Wi
({ET395- 0.08% C, 15.91% Cr, 25.04% Ni, 6.4% Mo, 0.15% Ny.
The steel EI395 was quenched in water after heating for
40 mins at 1180°C. Following that, the specimens were
machined, cold rolled and drawn with reductions of
25, 50 and 75% and then aged. Then, the specimens were
subjected to X-ray diffraction and microscopic studies
measuring also the hardness and the electric resistance.
The size of the blocks and of the typg II distortions
were determined by means of a URS-QOI‘ionization device
Card 1/4 using iron K-radiation. The widths of the (111) line and

V<
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69385

8/129/60/000/06/002/022
E073/E535

Influence of Work Hardeni g€ on the Fine Structure of Heat Resistant
Austenitic Steels :

of the (311) line were determined and from the (311) 1line
the lattice parameters were determined, In the hardened
state the steels EI395 and EI69 have a single phase solid
solution structure with hardness values of HB 186 and 239,
The high hardness of work hardened specimens (plot, Fig 1)
is due to the formation of fine submicroscopic structural
nonuniformities and decomposition of the saturated solid
solution. The rejected disperse phases are distributed
uniformly throughout the body of the grain, X~ray
diffraction studies have shown that, irrespective of the
type of deformation, intensive fragmentation of the
blocks will occur with increasing reductions resulting
from plastic deformation in the cold state (Tables 1 and
2). The here given as well as other results show that
the changes in the type II distortions of various alloys
differ. It is probable that changes in the type IIX

Card 2/4 distortions are linked with the formation and annihilation

APPROVED FOR RELEASE: 06/08/2000 CIA-RDP86-00513R000205020007-5"



A R ED u
/ /

69385

5/129/60/000/06/002/022
E073/E535

Influence of Work Hardening on the Fine gtructure of Heat Resistant
Austenitic Steels

of differing dislocations at the block bo daries in
the case of large reductions. Forxr ageinggglloys the
process of hardening depends on the rejection and the
character of the distribution of hardening phases

during plastic cold working and during the subsequent
heating. Metallographic investigations jndicate that

alloys} numerous sliplines and twins formed in the
investigated steels as & result of cold rolling or drawing

3). - Plastic deformation in the cold state leads to an

jncrease in the electric resistance as a result of

distortions in the crystal jattice and an increase in

the micro-stresses, whilst decomposition of the solid
solution by the plastic deformation brings about a drop
in the electric resistance {(Table 3); the small change in
the electric resistance of specimens reduced by 25% is

card 3/k obviously due to th f these two factors.,
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81879

s/129/6o/ooo/08/oo6/009
' E073/E135
Changes in the gtructure of Cold Worked Steels 1Kn18N9T and
Kn25T during Heating

Prior to cold rolling and cold drawing the blanks were plerced
and rolled in hot rolling stands and subjected %o preliminary
tests. After hot rolling the tubes were quenched in water from
1100 and 950 °C respectivelY. Following that, the tubes were cold
rolled or cold dravn with maximum degrees of deformation so as to
obtain clearly pronounced textures. The reductlons were 75% for
the steel 1Kh18N9T and 954 for the steel Kn25T, From the tubes

o0 x 20 mm specimens were- cut which were heated to 400, 500, 600,
700 and 8§00 OC and held at each yemperature for durations of 1,

5, 29, 90 and 100 hours. The structural transformations were
studied by hardness measurements, microstructure study with an
optical microscope, static metallography and X-ray structural
analysis. The results of the changes in hardness and stretching
of the grains in cold drawn and cold rolled tubes from the two
steels are entered 1D Figs 1 and 2, and 3 and 4, respectively.

The results show that quenched and cold worked austenite of the
steel 1Kh18N9T is more inclined to develop phase transformations
leading to an increase in hardness than annealed and cold deformed
austenite which is characterised by a greater gtability. V)(

A._a o/u
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81879

S/l29/60/000/08/006/009
B073/B135
Changes in the gtructure of Cold Worked Steels 1Kn18N9T and
Kh25T during Heating

Although the general relations remain the same, comparison of the
graphs in Figs 3, L with those in Figs 1, 2, lead to the
eonclusion that in the steel Kn25T the transformations are
considerably slower than in the steel 1Knl1B8N9T. It is possible
that this is due nob only to the differing nature of the forming
phases, but also to a generally lower jevel of type II distortions
in the ferritic steel than in the more strongly work-hardened
austenitic steel. The experimentally'established martensitiec
transformation in the steel 1Kn18NOT and the formation of a

o phase in the steel Kh25T during repeated heating of cold worked
specimens 1ead to a further conclusion relating to the influence
of the accumulated deformation energy on the distribution of the
individual elements in the solid solution. The determined

trans formations in both these steels could not occur in the
equilibrium state. Such occurrence 1s made possible in the
temperature range 400-600 °C by a redistribution of the elements
which leads to a lowering of the solid solution and formation of LX(

Card 3/%
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AUTHOR; JBernshteyn, M.L.
a—

83996

5/129/60/000/010/005/009
3193/5483 ’

v Candidate of Technical Sciences

TITLE; Thermo-~Mechanical-Ma etic Treatment?%f Metals and

Alloys

FERIODICAL: Metallovedeniye
1960, No. 10. PPe.

i termicheskaya obrabotka metallov;
31-36

TEXT s The object of the investigation, described in the present
baper, was to compare the mechanical proEertiesﬁ(yield point,
U.T.S.;, true tensile strength, elongation, reduction of area,
impact trength) of teq?nical grade iron and steels ZOJYQSJV

\

Y7 (U7)%ana Y12 (piz),

heat-treated in the normal way (quenched

and tempered where applicable) or subjected to so-called thermo- ;
mechanical-magnetic treatment, The treatment consisted of the V}(

followings (a) heating the
(800 to 950°c, depending on
holding at that temperature
8pecimens maintained within
deformation (by tension) in
recrystallization of the mat
the specimens placed in a ma
Card 1/2

specimens to the austenitic range

the composition of the material) and

for 20 min; (b) subjecting the

the austenitic range to hot plastic

such a manner as to pPrevent

erial; (c) water~ or oil-quenching of
gnetic field, The beneficial effect of
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s/129/60/0009010/005/oo9
E193/E483 :

Thermo-Mechanical-Magnetic Treatment of Metals and Alloys

this treatment varied, depending on the composition of steel and
degree of .plastic deformation, but the improvement in the

Properties studied was noticeable in every case and the material
treated in this manner was free from the tendency to temper-
brittleness. The improvement in the mechanical Properties brought
about by the thermo-mechanical—maguetic treatment is attributed to
the following factors (a) formation of preferred orientation due
to plastic deformation; “(b) fragmentation of blocks due to
magnetostriction; {c) refining of the microstructure due to
favourable arrangement of the martensite crystals which tend to JK/
orientate themselves with their long axes parallel to the direction
of magnetization; (d) the arrangement of martensitic crystals,
imposed by the magnetic domains: structure, minimizing the effect of
the grain boundaries in the original austenite on the properties of
martensite, particularly itg proneness to temper brittleness,

There are & figures and 8 soviet references,

ASSOCIATION; Moskovskiy institut stali (Moscow Steel Institute)

Card 2/2
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{1100 alse oM, 1415 | . A161/4030
AUTHORS: Bernshte n, M. L.j Tung Su-kuei, Svistunov, ZaVe

TITLE: the effeot of workhardening on the fine structure of the BIA4AYT
alloy ‘ .

PERIODICAL= Izvestiya vysshikh uchebnykh zavedeniy. Chernayé metallurgiyas
no.11, 1960, 125 - 132 '

TEXT: The MoscOW Steel Institute has studied the effect of woTrk~
pardening on the heat—resistant'3ﬂ437 (E1437) alloy- The compositlion of
the specimen's was?t (%) 0.05 C3 0.04 Mnj; C.46 Sij 50.8 Cr; 2.4 Tij 0.8 Alj
0,004 S3 0,007 P3 0.05 Ce} 0.05 Fey 0.04 Gu; the content of harmful impuri-
ties (Pb, Sby AS Bi snd other) wes not peyond the amount permissible. Work-
hardening was applied to blanks ocut from rolled 35 mm diameter rodsy
quenched from 1080°C (and goaked for 8 hours) and cooled in air; then aged
at TOO°C for 50, 500y 5000 and £0,000 minutes. One part of the blanks Wwas
cold rolled with 25 - 50 % reduction,one part cold drawn #ith the same Ié-
duction, and one part 1eft’unworkhardened. The structure was studied with

card 1/6
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20256 \b;*
: ' g/148/60/000/011/013/015
The effect of workhardening on the . . . A161/4030

an optic and an electironioc microscope, and with an X-ray camera. The ar-
ticle includes photo micrographs and graphs showing the measured variations
of hardness and electric resistance, and of the structure block dimensions
and miorostresses. It was stated that the workhardened metal was not homo-
geneous. |Abstractor's note: Photomicrographs in the abstract ars cuts
from the original in the article.] The numerical data obtained are the

following:
' . Hardness Blocks size Distortions of
The working Hv, D 10-8, omZA 2nd order 10-3
Quenching only - c..svsse 150 1500 0.88
Quenching + rolling '
(with 25% reduction) vaes 267 o 670 1.40
Quenching + rolling
(with 50% reduction) .... 340 220 1.64
Quenching + drawing
,éwith 50% reduction) .... 380 ~ 370 2.18
ard 2/6
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- 20256 '
i § - s/148/60/000/011/013/015
" phe effect of workhardening on the e A161/A030 : '
he structure seen under the electronic microscope was heterogeneous
" (Figure 6) even without heat application after coldworking. The variations
of eleciric resistance indicated.vexry intensive further aging, though the
dimensions of the second phase remained very disperse and mugh smeller
(~300 i) than in specimens left without workhardening (~700 1). 'This phe-
nomenon is apparently connected with the refining of the blocks and more
' uniform distribution of the second phese particles that are located not on
. the grain boundaries only but also on the lines of shearing and twinning.
The increasing number of volumes in which a phase separation is possible
results in refining of the grain. The' conclusion was made that drawing
raised hardness more than rolling with the game reduction. This seems to
be due to the specific effect of different texture types and a more com-
plex stress pattern in drawing. - The higher 2nd-order distortions value
after drawing confirms this essumption. It seems that the mein factors
deternining the high strength of ‘coldworked and aged specimens- are: de-
composition of the supersaturated solid solution with the formation of )/
‘very disporse phase partiocles; refining of the mosaic blocksj the usual b
growth of the blocks in aging at 700° and decrease of the 2nd order distor-
tions. But the intensity gf these processes is low, which might be con-

Card 3/6 7
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20256

| o  §/148/60/000/011/013/015
The effect of workhardening on the .... ' A161/4030 . .

[ - . PR RV

‘neoted with a simultanéoua decompoaition préoess and formation 6f phases
that are splibbing the blooks and ralsing the ond oxder distordions, i.e.,
with inverse processes. Coagulation of phases in workhardened specimens
obviously goes on within single blocks (that stay refined for long time), -
“mainly on account of additive separations from a solid solution. There are
7 figurgs, j:‘ ) . :
ASSOGTATION: Moskovskiyiinstitut stali (Moscow Steel Institute)
. SUBMITTED:  Febr. 25, ig60 | |

Figure 1: Structure aftér gitenching from 1080°C, 8 hours
holding and eir cooling. X 25,000. :

- card 4/6
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The effect of workhardening on the «... - A161/4030

Fi‘gure 3¢ Structure after quenching from 1080° (eir)
and - aging for 50,000 min in,700_°. #1000,

AR
) :}:t h ifg

X.

NECHS
Figure 4: (1) After quenching from 1080°
min; (2) same after ag

(air) end aging in 700 for 5000
ing fOI‘}0,000 mino : X25-000-
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The effect of workhardening on the .... A161/4030 N

with 50 no eging; (2) rolling with 50 %
Figure 6 (1) Rolling with 50 % reduction, no eg
regﬁztions gging in 7000 for 5000 min; (3) same, after 30.000 min aging.
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KACHANOV, N.N.; SPRISHEVSKIY, A.Il.; KHASIN, G.L.‘;“ BERKSHTEYN, HI._.M
¥hat should a modern metallographic microscope be 1like?
Zav,lab, 26 no.6:770-773 '60. (MIBA 1337)

1. Nauchno-issledovatel'skiy i eksperimental'nyy institut
podshipnikovoy promyshlennosti (for Kachanov and Sprishev~
skiy). 2, TSentral'naya zavodskeya laboratoriys Zlatonstov-
skogo metallurgicheskogo gavoda imeni I.V.5talina (for
Kbasin)e -3» Moskovskiy institut stall im. I,V,Stalina

(for Bernmshteyn).

o

(Microscope)
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8/032/60/026 /009/003 /018

B0O15/B058
AUTHORS: Myuller, N. N., Bernshteyn, M. L.
PITLE: Application of the Microscopic Method for Studying

Structural Characteristics of Real Crystals v?\

~ PERIODICAL: Zavodskaya labdratoriya, 1960, Vol. 26, No. 9,
pp. 1034 - 1086

TEXT: Tha-structural characteristics of samples from refractbry aus~-
tenitic JN395 (EI395) steel (16% Cr, 25% Ni, 6% Mo, 0.1-0.2% N,, up to

0.1% C), from the refractory 3U437 (EI437) alloy of the type "nimonik-80",
and from metallic deformed chromium, were mioroscopically investigated.
The EI395 steel was hardened at 1200°C, cold-formed, and subjected %o
aging for various periods at from 500° to 700°C. After differential /S
thermal pre-treatment, the polished sections were electrolytically -
etched. On the basis of photographs (Fig. 1) of the microstructure, it

is stated among other things that the microscopic picture cbtained is

to be explained by the disloocations of plastic deformation. The EI437

card 1/2
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Application of the Mioroscopio Method for  8/032/60/026/009/003/018
Studying Structural Characteristics of Real B015/B058
Crystals ‘

alloy also underwent thermomechanical pre-treatment and electrolytic
polishing. The structural pictures (Fig. 2) also show "pitting beads" at
the grain boundaries, like in EI395 steel, and it is stated that at first
gliding only takes place on grains suitably oriented in correspondence.
The etthed spots are in no connection with a posasible phase formation.
Metallic deformed chromium underwent “thermal etching"; i.e.; heating in
the MBI-2 (MVP-2) furnace in helium- or argon atmosphers at 1500°C for V///
12 or 24 héurs. The influence of inclusions on gliding can be seen in
Fig. 3 and it follows therefrom among other things that the deforming
influence of inclusions on the configuration of the gliding structure is
also visible at some distance from the inclusion. The change of the
-direction of gliding at the grain boundaries of metallic chromium is
shown in Fig. 4. The present experiments showed that a propagation of
deformation from one grain to the other does not take place in chromium
in any case, which is in accordance with the brittle character of chro-
mium rupture. There are 5 figures.

AéSOCIATION: Hoskévskiy ingtitut stali (Moscow Steel Institutg)

Card 2/2

APPROVED FOR RELEASE: 06/08/2000 CIA-RDP86-00513R000205020007-5"



"APPROVED FOR RELEASE: 06/08/2000 CIA-RDP86-00513R000205020007-5

BERNSHTEYN, M.L., dotsent, kand,tekhn.nauk; KULBSHOVA, N.N., insh,
Bffect of austenitising conditions on the tendency of steel
toward temper brittlensss. Sbor.Inst.stali 1no.393297=305
'60. . (MIBA 1337)

1. Iafedra Iotd.lmddm 1 termicheakoy obredotikd MNoskovskogo
ordena Trudovogo Kresnogo Znameni instituta stall imeni I.V.
Staline,

' (Stesl——Brittleness) (Tempoering)
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BERNSETETN, M.L., dotsent, kand,tekhn,neuk; KRMNERMAN, G.I., insh,

Bffect of texturs on the mechanical properties of KnN60
nickel-chromium=iron alloys. Sbor.Inst.stali no.39:
Ju5-361 *60. (NIRA 1337)

1. Kafedre metallovedeniys 1 termicheskoy obrebotid Moskovskogo
ordens Trudovogo Kresnogo Zmameni instituta stali im, IL.V. '
Stalima, - ' '

' (NMickel-chromium-iron alloys~-Cold working)
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8/137/62/000/001/152/237
A006/A101 :

AUTHORS Bernshteyn, M.L., Trubetaskova, R.I.
— .
TITIE: The effect of admixture of some elements on the properties of nickel-

chroms austenite alloy

PERIODICAL: Re.'ferativnn zhurnal, Metallurgiya, no. 1, 1962, 42, abstract 11296
_ (Vv sb. "Stal'", Moscow, Metallurgizdat, 1961, 462 - L468)

TEXT: The authors studied the effect of microadmixtures (in £) of B 0,005,

Nb 0.5, Ca 0,1, Zr 0.2, Ce 0.01, on the structure and properties. of a HXTD
(N36KnTYu) type alloy.. It was established that the admixtures refined the oo
crystallites in the cast metal, reduced the zone of columnar crystals (in particu- .
lar Ce) increased surface tension (in the order of increase; Ce, Zr, Ca, B) raised
the temperature of maximum ductility (in partioular B), increased the deformation
resistance (in particular Zr and Ca),. The admixtures affect the aging process due

to_ lesser diffusion into an additionally alloyed solid solution, and also due to -
the changes in thectcomposition and nature of carbide phases when adding Nb, whose
effect ia the greatest., The authors established the effect of admixtures on in-

Card 1/2
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: 8/137/62/000/001/152/237
The effect of admixture of some elements ... A006/A101

‘ben;al friction, measured by the method of torsion oscillations during continuous
heating up to 800°C, Admixtures (in papticular Zr and Ce), increase creep resis-
tance at the first stage.

Ye, Bukhman

[Abstracter's note; Complete translation]

Carg 2/‘2.
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26581 :
-~ 8/129/61/000/008/014/015
1-1700 E073/E535

AUTHORS: - Astaf'yeva, Ye. V,, Candidate of Technical Sciences,
Bernahteyn, M.L., Candidate of Technical Sciences,
n, 1,N,, Doctor of Technical Sciences, ' o

Katok, A.M,, Engineer and Taypina, Ye. D., Engineer

TITLE: Strengthening of alloyed constructional steel by
thermomechanical treatment

PERIODICAL: Métallovedeniye i termicheskaya obrabotka metallov,
1961, .No.8, pp.54-56 + 2 plates

TEXT: "’ The authors have tried out the effect of thermomecharcal
and thermo-mechanical-magnetic tireatment of the steels BOXIHBA
(4OKh1INVA) (0.39% C, 1.43% Cr, '1.59% Ni, 0,8% W) and 3T7xn3A
(37KnN3A) (0.40% C, 1.3% Cr, 3.9% Ni). From annealed steel, flat
specimens. of various thicknesses were produced, all of which were \X
then deformed to a final thickness of 3 mm. The specimens were
heated at 930-950°C for 20 min and, following that, they were hot
rolled on a two-high mill or, alternatively, prior to rolling they
were placed into a furnace where the temperature was maintained at
540 to 560°C (steel 40KhINVA) or 470 to 480°C for the steel

Card 1/4
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Strengthening of alloyed ... §/129/61/000/008/014/015
_ . ’ E073/E535

37KhN3A and held at these temperatures for 3 min. After rolling, o,

the specimens were 0il quenched, However, the specimens which )
. were subjected to intermediate isothermal soaking were air quenched.

Some. of the specimens weére quenched in a magnetic field produced

by a solenoid and 80 spaced that all the specimens were under equal

magnetic.conditions, The field strength was low, about 1300 Ca,

and. therefore the influence of the thermomagnetic treatment was not

fully apparent. The quenched specimens were subjected to low

temperature tempering at 100 and 200°C with a holding time of

2 hours, followed by cooling in air. Prior to the experiments, the .

specimens were straightened and also ground along the contour and

along. the. surface, Further experiments were carried out on

specimens. which. prior to heating were ground and then quenched whilst

inside punches, 'As a result of this the mechanical properties 2

improved, ~ Fig.3 shows the mechanical properties (HRC, 0, , kg/mm“,

H’.b. X vs, degree oI deformation, “) of the steel 3?KhN3R after

thermomechanical: treatment in accordance with the following regimes:

1 - heating to 930°C, deformation (80X reduction), immediate

quenching, tempering at 100°C; 2 - same as (1) except that tempering

Card 2/4
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Strengthening of alloyed .., ' 8/12%/61/000/008/014/013
~ E07%/E535 ' '

- was at 200°C; 3 - heating to 930°C followed by cooling down to
470°C. deformation and tempering at 100°C; 4 - same as (3),
tempering at 300°C, Fotr comparison the appropriate values
obtained by ordinary heat treatment are shown by a horizontal
line with a shaded area (at the left-hand side of the plot).

The following concliusions are arrived at:

l, After thermomechanical treatment both steels showed stable
UTS values of 245-255 kg/mmzﬁwith relative contmctions of 25-30%,
2., The high mechanical properties after thermomechanical treatment
are attributed to the high degree of dispersion and also to the .
fact that some structural elements are oriented. ’ o
3. From the technological point of view, the thermomechanical N
treatment with forming at temperatures above Ac3 are favourablej .
such treatment. yields an optimum combination of?strength and P
ductility. o o ‘ :
4, Application of a magnetic field during austenite-martensite
transformation leads to imore uniform mechanical properties and a
slight increase in strength, »

There are 3 figures and 2 Soviet references.

~ Card 3/4 _
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BERNSHTEIN, M.L,, kand, tekhn.nauk

"Theory of creep and durability of metals" by I. A, Oding and

others.  Reviewed by M.L. Bernshtein. Metalloved. i term.obr,

met. W0.12:53-54 D '6l. (MIRA 14:12)
‘ . (Creep of metals)

(0ding, I.A.)
g “"(“‘g.-
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‘ $/737/61/000/000/008/010.
 AUTHORS: Bernsbteyn, M; L., T{ubetﬂkdva. R.I.

. TITLE:  Effectof small additions of some elements on the properties of a
NiCr austenite alloys =~ T U '

SOURCE: Stal', sbornik statey. _Eit_l'.byA.M.Yémpol‘akiy. Moscow. 1961,462-468.

TEXT: The paper reports an investigation of the effect of small additions of B
(0. 605%), Nb (0.5%), Ga (0. 1%), 2r (0.2%), and Ce {(0.01%) on the properties of a
NiCr austenitic alloy of the type of H36XT3}O (N36KhTYu) with an elevated O con-
tent. The alloy was fused in a 55-kg HF furnace and top-cast into 10-kg cast-iron
molds. W Mo thermocouples meagured the temperature (T) of the liquid metal.
The deformability of an alloy with given additions was measured by the hot-twisting
method at 900-1200°C. Other parts of the ingots were forged into rod-shaped test
specimens. The aging of apecimens quenched at 1200° was investigated at 700-850°
by means of dilatometry, electric-resistance measurement during contixaous heat-
ing to 1200° and cooling, hardness testing, and microstructural analysis. High-
temperature relaxation phenomena were studied by internal-friction and creep
measurements. The effect of the additions on the surface tension.was ascertained by
measurements of the angle of groves on microsections heated during 4-6 hours.to

© Card 1/3
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Effect of small additions of some elements. . . 5/137/61/000/000/008/010

about 1200° in a vacuum of about 10'5mm Hg. Macrestructurai templet analysis
showed that small additions reduce the size of the crystallites in the cast metal and
decrease the extent of the zone of columnar crystals. The sequence of effectiveness |
is: Ce, Zr, B, Nb, and Ca. The Burfacz-tension experiments (procedure and
statistical numerical results are detailed) show all additives except Nb to be surface-
active in the following order of diminishing activity: B, Ca, Zr, Ce. Correlation
with V.K.Semenchenko's theoretical calculations {no reference given) is good, ex-
cept for a reversal of the sequence of B and Ca. The hot-twisting test evinces the
greates plasticity at 1000°C. Small additions increase it at higher T in the same
order of effectiveness as the surface-tension tests. The dilatometric curves show
two transformations: An irreversible volume reduction and hardening at 500-600°
and a reversible volume increment at 700-900°, accompanied by softening engendered
by coagulation and reverse dissolution cf the phases. The additions do not affect

the hardening but shift the coagulation and reverse dissolution toward higher tempe-~
ratures (especially Nb and Zr). Age-hardening is favored by additicns (especially
Nb, B, and Zr) which, apparently, modify the compcsition of the hardening phase
and which, also, impair the diffusion in the parent solution, which retards phase co-
agulation. The sequence of effectiveness in this respect does not appear related to
the surface-activity sequence. Internal-friction measurement on 1200°-quenched
specimens was performed by the torsional-vibration method under continuous heat-
ing to 800°. A sharp grain-boundary peak appears at 550-750°. Additions of Ba,
Card 2/3 e : :
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N Effect of small additions of some elements... S/737/61/000/000/008/010

Ca, and Zr reduce the height of the maximum and the slope of the descending branch
of the curve. At temperatures beyond 7500 the internal friction increases further.
Creep tests show that small additions produce a clear-cut increase in creep strength
in the "first stage" of creep. The creep-strength cffectiveness sequence (in descend-
ing order) is Zr and Ce (nearly equal), Ga, B, Nb. The results of the internal-
friction and creep tests suggest that the refining action of the addition raises the
strength of the boundaries. Simultaneously the surface-active effectiveness of the
elements appears to lead to an undesirable lowering of the boundary energy of the
grains which may lead to flow processes near the boundaries. Despite the lowering
of the grain-boundary peak of the internal friction and the increased creep~stability
of alloys with additives, the shapes of the curves indicate that already-refined alloys
with elevated surface energy will be more resistant to grain-boundary flux (slippage)
under the simultaneous effect of high temperatures and stresses. There are 3
figures; no references. S

'ASSOCIATION: None given.
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ALFEROVA, N.S., doktor tekhn. neuk; BERNSHTEYN, M.L., kand. tekhn.
nauk; BLANTER, M.Ye., doktor tekhn, nauk; BOKSHIEIN, S.Z.,
doktor tekhm.nauk; VINOGRAD, M.I., kand, tekhm.nauk; GAMOV,
M.I.s inzh.; GELIER, Yu.A., doktor tekhn. naukj GOTLIB, L.I.,
kend. tekhn, nauk; GRDINA, Yu.V., doktor tekln.nauk;
GRIGOXOVICH, V.K., kand. tekhn. nauk; CULYAYEV, B.B., doktor
tekhn, nauk; DOVGALEVSKIY, Ya.M,, kand, tekhn. nauk; DUDOVTSEV,
P.A., kand. tekhn. nauvk [deceased]; KIDIN, I.N., doktor tekhn,
neuk; LEYKIN, I.M., kand. tokhn, naukj LIVSBITS, B.G., doktor
tekhn. neaukj LIVSHITS, L.S., kand,tekin, nauk; L'VOV, M.A.,
kend. tekhn, nauk; MEYERSON, G.A., doktor tekhn. nauk;
MINKEVICH, A.N., kand, tekhn. nauk; NATANSON, A.K., kand.
tekhn. pauk; NAKHIMOV, A.M., inzh.; NAKHIMOV, D.M., kand. tekhn.
nauk; OSTRIN, G.Ya., inzh.; PANASENKO, F.L., inzh.; SOLODIKHIN,
A.G., kand. tekhn .nauk; KHIMUSHIN, F.F., kand, tekin, naukj
CHERNASHKIN, V.G., kand. tekhn. navk; YUDIN, A.A., kand, fiz.-
mat. pauk; YANKOVSKIY, V.M., kand. tekin. nauk; RAKHSHTADT,
A.G., red,; GORDON, L.M., ved, 3zd-va; VAYNSHTEYN, Ye.B.,)’bekhn.
red, W

[Metallography amd the heat trestment of steel]Metallo-
‘vedenie i terinicheskaia obrabotka stali; spravochnik.

Isd,2,, perer. i dop.  Pod red. M.L.Bernshteina 1 A.G.
‘Rakhshtadte. -Moskva, Metallurgizdat. Vol.2. 1962.
wsép. L . (IR 15:0)
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AUTHORS ¢ Bernshteyn, M.L., Candidate of Technical Sciences,
Demina, E.L., and Safonova, K.E., Engineers

TITLE: Thermomechanical treatment of ball-bearing steel

PERIODICAL: Metallovedeniye i termicheskaye obrabotka metallov,
no,l, 1962, 23-28

TEXT: The authors investigated the influence of thermo-
mechanical treatment on the structure and properties of ball- .
bearing steel WMWIX15 (ShKh15) (1% €, 1.3% Cr, 0.3% Mn, 0.2% Si, ><
0,01% S, 0,02% P). Cylindrical and flat specimens were deformed’
by rolling at a temperature above Ac;,nnalrwductions {estimated
by means of a logarithmic formula) of 5, 10, 25, 50 and 80% being
attained in a 'single pass. The cylindrical specimens were
tempered at 140, 240 and 440°C for 4 hours. The flat specimens
were tempered at 540°C (24 hours), 450, 500 and 550°C (30 min).
Air cooling was applied in every case;, X-ray investigations were
made on specimens cut from the centre of the rolled and quenched
specimens that had not been subjected to mechanical tests.
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Bending tests on cylindrical specimens (N,I.Dolshenko participated
in these tests) indicated that a considerable increase in strength
and a sharp increase in ductility were obtained as a result of
thermomechanical treatment, The results obtained with 180 mm long,
4 mm thick specimens, subjected to thermal or thermomechanical
treatment followed by tempering for ol hours at 240°C, indicated
that if the thermomechanical treatment is applied under optimum
conditions, material can be produced which even under unfavourable
test conditions will exhibit bending strength of 400 kg/mmz9

as compared with 140 xg/mm? for specimens that had been subjected
to conventional heat treatment. Bending tests on flat micro
specimens yiaelded similar results. These specimens were subjected
to the following treatment: heating to 930°C for 20 min, reduction
by rolling in a single pass with reductions of 7, 25, 65 and 90%,
immediate quenching in oil, followed by tempering at 450°C for

30 min, For comparison, 2 batch of specimens was subjected to

the same heat treatment without plastic deformation. In the
latter cass the bending strength increased to 100 kg/mma, against

card 2/5
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- 320 kg/mm2 attained in specimens deformed to 90% reduction;
in addition, the thermomechanical treatment brought about an
almost four-fold increase: in ductility, which is particularly
important since this steel had a strong tendency to brittle
failure, Tt was found that the properties imparted to steel by
thermomechanical treatment were retained at tempering
temperatures of 500 and 550°C, The strengthening effect of the
work-hardening during thermomechanical treatment is very stable
and this is attributed to the fact that plastic deformation
produces a particularly fine structure of the austenite which, in
turn, ensures high dispersion and submicroscopic nonuniformity of
the subsequently formed martensite. It is also possible that ux
some texturing occurs, X-ray structural investigations show
that the density of crystal lattice defects increases with
increasing degree of deformation during thermomechanical
treatment. The actual values after ordinary heat treatment
and after thermomechanical treatment with 90% reduction were,
respectively: 2,0 x 1011 ¢m2/cm3, 3.35 x 101! cm2/cm3 after

Card 3/5
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tempering_for ol hours at 200°C; 1.49 x 1011 em2/cm3,

3,24 x 101l cm2/cmd after tempering for 2 hours at 300°Cs

7.9% x 1010 cm2/cm3 after ordinary heat treatment;

19.3 x 1010 cm2/em3 after tempering at 400°C for 2 hours. 3\
The size of the regions of coherent scattering decreases with
increasing deformation., Stresses of the second type in
thermomechanically treated specimens tempered at 400°C decrease
monotonously with increasing deformation, The results obtained
indicate that thermomechanical treatment with high degrees of
deformation reduces the influence of the tempering temperature on
ihe block dimensions which, in the case of smaller blocks,
increase at high tempering temperatures only. It is possible
that this explains, to some extent, permanence of the effects of
work-hardening and reversibility of the thermomechanical
treatment, There are 5 figures, 3 tables and 4 references:

3 Soviet-bloc and 1 non-Soviet-bloc., The reference to an
English language publication reads as follows:

card 4/5
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Ref.,2: J, K, Williamson, R, Smallman, Phil, Mag,, 1956,

ASSOCIATION: Moskovskiy institut stali
(Moscow Institute of Steel)
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AUTHCRS: Konter, Lo Ya.; Zakharova, Ve Lej Bernshteyn, M, Li; Cher wkha, Lo Go "

TITLE: 4An investigation of Xhiph~tamperature thermomechanical trestment of begring

—

., SceECz: Ref, zh. Mashinosirovitel'ryye caterialy, konstrukisii i raschet detaley

\  mashin, Gidroprivod, Abs. 11.48,81 ,

R‘.?F %OUR;‘%Z Tr, Vses. ne=ie konstrukt.-tekhnol, in-ta ‘podshipnik. prom-sti, no.

4(40), 1 -2, - .
’ ’ esadanccak dodd fructantt, P, 414 ,ucpu“é Sl ey, clles Laessy,

TOPIC TAGS: bearing stesl, metallurgic research, Detaidegicrronestemiinl , steel

structure / ShKhl5 steel

ABSTRACT: The influence of the high-tempgature thermomachanical treatment (HTT)
on the structure and properties of_S_hKh].i‘_ teol has been investigated. The HIT
process involves hoating in the interval of 910--1000C, deformation by rolling out
to 10—50%, water or oil gge_nching(’ and tempering. 4 control group of specimens
was subjected to gtandard treatment. Applied at optimal conditions, HTT improves
several properties of ShKhl5 steel. An experimental technique of applying HIT to
bearing rings has been doveloped, and a number of ball bearings/and roller bearings

has . been produced for experimental ese 15 {1lustrations. Bibliography of —
6 titles, /Iranslation of abstrack .
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AUTHORS : Lozinskiy, M:G., Doctor of Technical Sciences,
Bernahteyn, M.L., Candidate of Technical Sciences
and Vershinskaya, T:V.,  Engineer
TITLE: Polygonization of molybdenum studied by high-

temperature metallographic methods

PERIODICAL: Metallovedeniye i termicheskaya obrabotka metallov,
no: 1, 1962, 57 - 64

TEXT: Owing to the resultant formation of fine inhomo-
geneities of the structure and increase in the recrystallization
temperature, polygonization of metals brings about an improve-
ment in the mechanical properties, both at room and elevated
temperatures. This is particularly important in the case. of

Mo, which is mainly used in high-temperature applicationms and,
consequently, it is important to establish heat- and mechanical-
treatment procedures which would ensure polygonization of this
metal and its alloys. Hence the present investigation, in
which high-temperature metallographic methods such as described,
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for instance, in Ref. 6 (M.G. Lozinskiy and N.Z. Pertsovskiy -
Izv. AN SSSR, OTN, seriya Metallurgiya i toplivo, no. 1, 1961)
were used. Experiments were conducted on vacuum-melted Mo Dk
containing small additions of Ti and Zr which constituted a

solid solution and in which no solid transformation of any kind
took place. The:cast ingots were first hot-forged and then
hot-rolled to 3.5 mm thickness, after which the material was
annealed at 1 500 °C for one hour. Part of the annealed strip
was rolled at 600 °C to 5; 7, 9 and 13% reduction in thickness

and specimens of both annealed and work-hardened alloys were

used for taking hardness measurements at 1 050, 1 100 and

1 150 °C. 1In the other series of experiments, electrolytically
polished test pieces of annealed material were extendedoin

vacuunm at a constant rate of strain at 1 050 and 1 150 C and
after attaining elongation of 3, 6 and 13% were maintained under a
load, photomicrographs of the surface of the test pieces being
taken at various stages of this treatment. X-ray diffraction
analysis was also carried out on test pieces stressed at elevated
temperatures. The results obtained can be summarized as

Card 2/,73,
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follows.

1) Hot hardness of the alloys studied increases with increasing
degree of preliminary plastic deformation but the longer the
loading time used during the hardness measurements, the lower

is the value of hardness obtained. This is illustrated in

Fig. 2, where the Vickers hardness (HV) of various specimens is -
plotted against the loading time {min), the degree of preliminary
plastic deformation (%) being indicated on each graph;
experimental points denoted by circles, triangles and.dots
relate6 respectively, to test temperatures of 1 050, 1 100 and

1 150 °C. It will be seen that an anomalous increase takes

place in specimens preliminarily rolled to 9% reduction and

that the hardnesg of specimens-degormed to 13% reduction is b<
higher at 1 150 C than at 1 050 C or 1 100 C.

2) The increase in hardness with rising temperature is
relatively small in specimens deformed to 5 and 7% reduction

and large in more heavily deformed material, this increase

being particularly pronounced in specimens given 9% reduction,
which indicates that this treatment brings about polygonization

Card 3//?;/
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. \
of the alloy. In Fig. 3 the decrease in hardness (AH, kg/nma)
is plotted against the test ®mperature, the degree of
preliminary deformation being indicated by each curve. ¥\

3) The microhardness of the alloy at high temperature also
varies with loading time. This is demonstrated in Fig. b,

where the microhardness (HV, kg/mmz) is plotted against the
lToding time at 1 050 (graph a) and 1 150 "C (graph©), the degree
of preliminary deformation being shown by each curve. It will

be seen that the microhardness of all work-hardened specimens
tested at 1 050 °C decreases monotonically with increasing
loading time; the curves for specimens given 9 and 13% reduction
and tested at 1 150 °C show a maximum at 30 and 80 min,
respectively. The maximum increase in microhardness with
increasing loading times is shown by a specimen deformed to 9%
reduction and tested at 1 150 °c.

4) The results of X-ray diffraction analysis show that
fragmentation of blocks in the course of plastic deformation is

a characteristic feature of Mo and that the degree of
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fragmentation can be assessed from the increase in the width
of the X-ray lines. In Fig. 6, tle increase in the width

(p10~> radians) of the (211) lines is plotted against the
degree of deformation at temperatures indicated by each curve. -
It will be seen that a maximum degree of polygonization is . - b
attained in the materi&lvextended.to_9% elongation at 1 150 C.
-1If, however, aospecimen.in this condition is held~under-a- vt
‘load at 1 150 C for 80 min, the X-ray reflections become more
diffuse, indicating that this treatment brings about an '
jncrease in the dimensioms of blocks. . :

There are 8 figures and 10 references: 9 Soviet-bloc and’ -

1 non-Soviet-bloc. The English-language reference. mentioned
is: Ref. 4: Cahn',’R.W- - Proc."Phy'.ob SQCQ_"AGB. 1950- 3

ASSOCIATIONS: Institut mashinovedeniya GKAMSM SSSR )
(Institule of Machine Science of GKAMSM USSR) l><
Moskovskiy institut stali (Moscow Institute
"of Steel) .’ _ : —_—

oo ey

»
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;10 . : AOS4/A127
AUTHORS: Bernshte M.L.; Rakhstadt, AG.; - Docents, Candidates of Tech-
: Nlcal Sciences '
TITLE: Thermomechanical treatment of spring steel and its reversibility

© PERIODICAL: Stal', no. 4§, 1962, 346 - 348

i TEXT: Steel alloys used for springs must display resistance to plastic de-

formation and resilience. To improve the properties of these alloys tests were

carried out to include a thermomechanical treatment in the production process of
1aminated and.helical springs. 55XT'P (55KnGR) end 650 (656) steels of the fol-
lowing composition were used in the tests: 55KhOR grade steel (in %): 0.53 C;
0.35 Si; 1.0 Mn; 1.1 Cr; . 0.003 B; 0.03 Ti; 65G grade steel: 0.64 C; 1.05
Mn; 0.25 Si. The specinens of the first steel grade were heated up to g20°cC, )
rolled on a two-nigh mill with reductions of 15, 25, 50 and 75% for one pass,
then straightened under a press and air-cooled which, for this grade, was equi-
valent to complete hardening. After this the specimens were tempered at 100,

- 200, 250 and 300°C for 40 min. The 65G steel grade specimens were treated in 4

. different ways: I) Refining and oil hardening at 870°C and tempering at 650°C

N
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. for 1 1/2 h; 1I) refining +
+ oil hardening at 870°C + temper
ing (25%) + oil harden

It was found that the thermomechanical

duced by 25 = 50%, hardened and tempered

the strength and duc

hes a stabilizing effe
~ that this stabilizing e
- temperature tempering,

working machines,
tained during the

the same degreg o

~‘ply this treatment to many steel grades at
tempering
to a final heat treatment in the engineering
that the heat treatment requires rapid heatl
grade prior to
sults in greater strength than if no workhardening is applied.

hot rolling. After high~temperature
chanical processing and subsequently
plants. It was found
nary cold deformation of the 65G steel

 Cerd?/3 . ..

cold deformation (rolling)
ing at 650°C for 1
ing at 870°C + tempering at 650°C for 1 1/2
to 1,0000C + rolling (25%) quick oil hardening + tempering at 650
treatment of the

tility of this spring steel.
¢t on its characteristics,
ffect on the steel can be
repeated hardening and
peated heat treatment imparts to the steel specimens, after process

f strength and
thermomechanical treatment.

' s/133/62/ooo/004/008/008"
AOSH/AL2T

with a reduction of 12.5%
1/2 h; III) refining + roll-
h; IV) heating
oc for 1 1/2 h.'
55KnGR steel grade (re- -
300°C) considerably increased
The thermomechanical treatment
the practical importance being
preserved after additional high-
low~temperature tempering. :The re-
ing on metal-
increased the ductility as ob-
In this way it is possible to ap-
the rolling shop, in the last stage of
the metal can be subjected to me-

at 250 -

ng. A prelimi-
hardening and tempering re-
The mechanical
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‘characteristics of 65G steel grade,
above were the following:

K Ope K2/Mu® o, xzfmut

45.8--47,9

I 77,6-78,1

5/133/ 62/000/004/068/068:
AOS4/A127

after the four heat treatment schedules given

55: % '.. %

19,1—17,6  57—54

II 81,6—78,0—~ 53.86—?4,0— 14,6—13,7— 54—53—

4 84,1

Il 84,7855 65.4—66,4
72,3-74.7

8% 85,289

The fact that the effect of workhardening is maintained and transferred in the
65G grade steel after hardening and high-temperature tempering was also apparent
from x-ray structural analyses of the fine-grained structure of specimens sub-
Jected to the four versions of heat treatment.
cal widening of the diffraction lines in specimens which were workhardened.

There is 1 table.
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: E073/E435 .
AUTHORS: -Chudnovskaya, L.A., Candidate of Technical Sciences,
Bernghteyn, M.L .. Candidate of Technical Sciences,
Shevyakeva, L.G., Engineer
TITLE: Thermomagnetic and thermomechanical-magnetic treatment

of tool steels

PERIODICAL: Metallovedeniye i termicheskaya obrabotka metallov,
no.6, 1962, 36-39

TEXT: The influence of these treatments on the mechanical
properties of steels X &7 (KhvG) and P18 (R18) was studied. The
thermomagnetic treatment consisted of: 1) quenching austenized
specimens in an oil tank placed between the poles of an electro-
magnet which produced fields up to 5000 Oe or in a tank placed
inside a solenoid which produced an alternating field of up to
1200 Oe; 2) applying an electric field to the specimen during the
entire process of tempering, i.e. during heating up, heolding.and
cooling. Thermomechanical-magnetic treatment: specimens of R18

. steel, 20 mm long, 1.2 mm diameter, were heated to the quenching [
temperature and then air-cooled inside a magnetic field of up to
Card 1/2
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2000 Oe. The results indicate that application of a magnetic
field accelerates the austenite to martensite transformation and in .
 some cases brings about the formation of a crystallographic

texture. Thermomagnetically treated specimens of KhVG steel

tempered at 175°C with the application of an alternating magnetic
field had bending strength values over 300 kg/mm2, i.e. higher.

than for specimens tempered without the use of a magnetic field.

The strength of specimens of R18 steel was about 20% higher after
thermomechanical (5% deformation)-magnetic treatment than after
ordinary heat treatment. The average breaking torque of a

7 mm twist drill (after the usual hardening and tempering) in an

a.c. magnetic field was 1610 kg/mm2 as compared with 1250 kg/mm2

for an equal twist drill subjected to treble tempering at 560°C

for one hour without applying a magnetic field; the wear : ’
resistance was about 15% higher. There are 4 figures. . o

ASSOCIATIONS: VNII- : .
Moskovskiy institut stali (Moscow Steel Institute)
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AUTHORS: Demina, E. L., Tai T'ung-fu and chsh_tgtn, M. L.
TITLE- The influence of cold-working and of alloying on the crystal structure and on the proper-
ties of nickel-base heat resisting alloys
SOURCE Akademiya nauk SSSR. Institut metallurgii. Issledovaniya po zharoprochnym splavam

v. 9. 1962. Materialy Nauchnoy sessii po zharoprochnym splavam (1961 g.), 139-145

TEXT: The alloys investigated were quenched from 1000-1200°C, and drawn to a 5.25 % and 757 de-
formation. Hardness, red-hardness, the mosaic structure and intemal friction were determined. It was con-
cluded from the data that internal friction increases with increase in the degree of cold-working, and that
slip is easier along the block boundaries when the samples with a high degree of cold-work deformation are
heated, this is due to dislocation movements caused by the heat and applied stress. The investigation on the
effect of alloying with chromium, molybdenum and tungsten shows that there is little strengthening of the
solid solution except when the alloying elements present cause lattice imperfections by the formation ofa
strengthening phase on aging. There are 4 figures and 1 table.
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o - E111/E183
"AUTHORS 1 n.L.. and shtre-ol'. N.A.-
»TITLE:-' . . The "hered!.t.ry" “inf lucnco of work hardening on tno

proportics of ‘steel.

f-PbRIOl)ICALz P:lzlkl metallov 1 netallovedeniyo v'. 15, no. 1. 1963.
' . 82-90

TEXT: Cold plastic defornation ‘often producea effects on the
L properties of steel which’ survive several phase recrystallisations,
“- - This coulad: acconnt for the: -scatter of test results cbaracterlstic

T of batches of industrial steels, . A study of the effect of. .

e reliminary vork hardening on the tendency to tcmper brittleness
. of type BOXH (hOKhN) steels with additions of Mo, W, Al @md'B ', .
- “showed that: -some* effects persiatad through a series of a =%y -9 a .
. _1;jchan5es. ‘and- that work hardening of steel in the austenitic state

+ had a particularly warked effect on the temper brittleness after

‘- hardening, on: ‘strength, -and on fine structure of the steal,’ -
E_uThermo-mechanically treated steels show. persistent, "inherited®

- effects) for which the following specific. features of structure

o and transformatlon nechanisma in- this treatment are responsiblet
-,:fiCard 1/2 e .
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R R T L .© . 8/126/63/015/001/010/039
[The thereditaryt dnfliénce of work ... B T ae0 2/ 00N 0lo/0:
"~ -7 1) 'Work: bhardening reduces grain sigze, the fine grains generally
" surviving a —) y transformation ‘unless collective recrystallisation
'l 'can .occur, - 2) The texture produced by work hardening makes some -
" . properties anisotropic. ~-3) In addition to .this "crystallographic®
i texture- there. is'a ‘"dislocation” texture (noh-uniform distribution

7'-;0?,’;dial‘ocq'tiona,}betnce’n‘.'crybtallographic‘inny possible slip systems \/

o 'i!iﬂﬁ,"edc_h:‘cij)’"_sita.‘l.litéhqf,f’l‘nd~.’g1bo' relative to the polycrystal as a-
. - whole). &) Finally,. there is a "precipitate" texture which can
© " arise. if ‘the. symmetry of form or lattice of the precipitates is
. .lower ‘than that of the matrix; . this can lead to "inherited" offects
- eagsdn alloy steel where  non~uniform distribution of .carbon and -
- alloying elements persists for a long time after the formation of ;
"':faus;tgnitp','-~'1>'rqnot’-;ih3 the restoration of the "precipitate® texturs.
. after ,‘:h:a'_rd'evrii,.‘nri;.; el There are ’-6_ figures and 5. tables, o
- ASSOCIATION: Maskovskiy institut stali i splavov . -
1‘..(Hp_,ggwsrgn'.'t':.tgtg, of Steel and Alloys)
_ ~SUBMIT"I_‘ED'.':}::jv‘Aﬁgﬁj_t_E:'s,_;j'19‘62"(:l.n1t"ia'1lvy_) g T
T i Aprdlel3, 1962 (after revision), .
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o 3712763/000/004/602/014—
A127

AC04
AUTHORS: Bernshteyn, M.L., Cherepanova, G.I., Ryzhak,S.S.
TITLE: ‘High-temperature thermomechanical treatment of type X8 (Kh8)
. alloys
--PERIODICES?ﬁ“ﬁ%tallovedeniyé 1 termicheskaya obrabotka metallov y no. 4,
. 1963v 5«8 -
TEXT: The authors carried out tests with the OX 8 (OKh8), 27X8

(27kh8) and 47 X8 (47kn8) alloys to 8tudy the effect of high-temperature
thernomechanical itreatment on these alloys. It was found that high-
-temperature thermomechsnical treatment of these alloys results in a stable
strengthening which is maintained even aiter a phase recrysiasllization with
rapid heating, i.e., the investigated alloys showed a reversibility effect
of thermomechanical treatment. The amount of latent energy acocumulated in
the high~temperature- thermomechaniocal ireatment process excoeds that ab-
sorbed in cold deformation by a fastor of 1.5 - 2. Recrystallization in
the initial stages does not fully remove the strengthening effect of high-
-tenperature thermomechanical treatment, which increases the softening

L Cardlfe
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8/129 /63/000/064/062/014

ngh- temperature thermomechanlcal s A004

Al27

‘ temperatura. There are 7 figurea and 2 tables.

: ASSOCIATIOK: Hoakovskiy institut stali i splavov (Moscow Institute of
‘ , Steela and Alloys)
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S s/ 136/63/015/001/010/029
S S ;_y..“ 2111/E183 _
'”'AUTHORSx = Bern-hto_:"”“ .'*und Shtre-ol°o H.A.- 4
}TlTLE: : . The' “heroditnry" 1nf1uqncn of work hardenins on thc
. : . propcrticn ot‘-tool L :
'JPERIODICAL. Pizikufnotallov 1 -etallovedoniye.
. .18

v.lS,vno.l. 1963' .

e old plnltic detormntion oftcn producea etfects on the
of ‘steel:. ‘which’ survive several phase recrystallisations.
8 nt: for the" -scatter of test repults charaetariltlc \/
dn-trial steels, A study -of the effect of . )//
dening on’ ‘the’ tendency to tcmper brittlenoas

‘xH (&omm) atéeels with additions of Mo, Wi Al #nd'B

'%?*Showed“  8Ome". etfecta persii
- changes; ‘and" that ' wor

" “had-a particularly- warke:
' hardening, On: -trcngth. and on fine 'structure of the ateel, - "
ated steels show poraiptent "inhnrited”

following specitic features of structure
1n thia traatment are responsibloz.‘f

:f&Thermo-mechanicully tre
ﬁeffecta. for which the.
~and transtormation nnchanisml
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s ;'3/126/63/015/001/010/029
hereditary" 41]“11.“0. 0‘ 'ork nco ; Ellllslas

R ork hardening r.duce- grain -120. the fine - gr.in- genorally

.fsurvivins a —9 Y tranctormation unless collective recryntnllisation

. can _occur, - 2) The. texture produced by work hardening makes some -

g&properties anisotropic.- 3). In addition to -this "ecrystallographio®

- texture- thers. is a "dislocation” texture (noh-uniform distribution

wgot dislocationn .between crystallographically ‘possible ‘slip lylto-s

. ';in ‘each: crystallitc.*and also relative to the polycrystal as a ..
. whole), &) Finally, theére is a. "precipitat." texture which can v’/

: ﬁyariae it the aymmetry of form or lattice of: the precipitatos is -
‘ilow’g_than thnt of ‘the uutrix; this can lead to "inherited" otteetn
. .go?in alloy steel where non-unifor- distribution of :carbon and
,ﬂ;alloyins elqnents pcrsiutn ‘for .a long’ ti-a after the formation ot .
*'auatenite, pronoting the restoration of the "precipitate" texturc A

There are 6 figuro- and 5 tnblen.

' (Moonv,In-titute of st-cl and Alloy-)' ' .L:;';;ft}jg: .
ust 5, 1962 (initially)s I '
April-13,: 1962 (nfter rovilion).;.
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_ BERNSHTEYN, M.L., red.; SKAKOV, , Yu.A., red.; LEVIT, Te.I., red.
izd-m; ISIAENT:‘EV‘,;»PQG., tekhnc red. RSV 23

[New electron microscopic studies] Novye elektronnomikro-

skopicheskie issledovaniia, Moskva, Metallur%izdaf_,_,

1961, 214 p. Translated from the English,  (MIRAT16:5)
(Electron microscopy) (Metallography) .
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BERNSHTEYN, M.L.; DAY TUN.FU (Tal T'ung-fq]

Theory of transformations in nickel-base solid solutions, Issl,

sharopr.splav, 81144=155 '62, (MIRA 1636)
P (mckzl :’ﬁaya—btmognphy)_ (Phase rule and equilibrium)
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DEMINA, E,L,; DAY TUN-FU [Tai Ttung-fu]; BERNSHTEYN, M.L.

Bffect of peening and alloying on the fine structure and properties

of heat resistant nickel alloys. Iesl. po szharopr. splav. 9t

139-145 162, (MIRA 16:6)
(Nickel alloys--Cold working) (Heat resistant alloys)

APPROVED FOR RELEASE: 06/08/2000 CIA-RDP86-00513R000205020007-5"



"APPROVED FOR RELEASE: 06/08/2000 CIA-RDP86-00513R000205020007-5

L2 s

d

. LOZINSKIY, Mikhail Grigor'yeviah; BERMSHTEYN, M.L., red.; GORDON,
L L.M,, red,izd-va; BAYRSHM. red.
[Structure and properties of metals and alloys at high
temperatures] Stroenie 1 svoistva metallov i splavov pri
vysokikh temperaturakh. Mcskva, Metallurgizdat, 1963. 535 p.
(MIRA 16:8)
" (Metals at high temperatures) (Metallography)
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