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plastie specimens., The machine is designed for shear, tenslon, and compression

testing in conditions of automatic programmed onewsided heating of specimens up

to 1300K with a temperature increase rate of up to 50° per sacond in air and in
_ an enclosed gas medium, A movable electric oven open on one side is used for

" maintaining the programmed temperature, Regulation of the specimen temperature

- is effected by automatically varying the distance between the oven and the spece

" imen surface, The construction and the methods of conducting tests with the
IMASh~ii machine are described by M. G. lLozinskiy and G. Ye. Vishnevskiy
(Ustroystvo dlya 4zucheniya zakonomernostey deformatsii i razrusheniya obratsov,
Byulleten® izobreteniy, 1963, No. 9). The authors describe the conduct and
results of tests performed to measure the variation of the strength of sheet
specimens of glass plastics AG-4S and EF-8 with the jevel of initial constant
stress. Strength and durabllity characteristics of the materials were measured
in conditions of tenslon, compression, and shear. The IMASh-11 machire 1s
shown 1n a schematic diagram, and a photograph shows the mounting of an RFK-1

. camera used in recording shear deflections. Orig. art, hass U tables, 6 figures,
and 1 photograph. - : :
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LOZINSKIY, M. G.

ngurface Hardening of Tools withwﬂigh Fr
1939, leningrad “yotlana Flent, Englineer.

requency Currents", Stanki 1 Instrument 10, Ncs. 6

Report U-1505, 4 Oct 1951.
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LOZINSKTY, M. G., Engineer

Teningrad Svetlana Plant uHigh Fregquen~r ~1gctro-Thermic Treatrent," Stanki i
ning . |
Instrument, 10, Nos. 1C-11, 1939.

Report U-~1505, 4 Oct 1951.
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Trequendy Tadustion

pmmwmvnnmtl. 1640, No. 3, pp. B0-UH.

introductory part the autho? cannldors the varioun poss

spplying te method of high-froquenty induction heating W0 the
face hanlening i of tho process are

dealt with, o relation bntween

depth of hardening snd froquency & he of heating up.

whivh may t dopend on the conduction of heat into the

jnterior ol tho metal coordance with the conditions of troatment

welovted. Qverheatd face, time of treatment and power

consuimpts The author goes on to dencribe

the con Junonnauecesdve uiye methd, in which the

aurface and the inductor ar given a po ative movement. The

dealyn and arrangement of the w«n‘\ual no-the imlm-u»r_qmu\

1uenci\ing nprayor—for the troatmonvs of flag suchces, and for V(

axternal amd internal cylindricsl surfaces are described.
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LOZINSKIY, M. C.
#Brazing Super-Hard Alloy Blades on Cutters by Heating with High Frequency Cur
Stanki I Instrument, 14, No. 1-2, 1943.

rent",
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LOZINSKIY, M. G.
Inst. Metallurgy, Acad. Sci., SSSR (-1946-)

1A New Method of Surfece Hardening of Steel with High-Frequency Induction Heating Under W
Water."

Iz. Ak. Nauk, Otdel Tekh. Nauk, No. 4, 1946
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LOZINSKIY, M.G,, laureat Stalinskoy premii.

R R A

High-frequency soldering in machine building. Vest.mash.i';
n°-3:57’61 'b?. (Hm 9.

1.Institut metallurgii imeni A.A.Baykova, AN SSSR.
(Solder and soldering)
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IOZINSKIY, M. G. ed.

Osnovy teorii i praktika skveznogo induktsion nogo nagreva dlia goriachei
shtampocki i kovki. (Vestn. Xash., 1048, no. 5, p. 28-1i2)

(Fundamentals of the theory and practvice of through inducticn heating for

swaging and drop forging. )
pLc: THL.VL

S0: Manufacturing and Mechanical Fngineering in the Soviet Union,

Library of Congress, 1953.

i
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Lo Generators, Vacuum Tube

thooou.ovana~z M. G. lozinskiy, Cand Tech Sei,

USSR/Electricity Dec 4B ‘;

Thermoelectriclty

9 "Generator Bullding for Industrial High-Frequenoy

&

,W..Nwowannawomaq.o: No 12

Inst of Mstal imeni Baukov, Acad Sci USSR, 13 pp

'Reports method of approximate determination of para-
. msters of high-frequnency generators during various

f««.uo? of heating of materials in a quickly varying
| electromagnetic pole, in connection with technical

characteristics of modern machines, ion and tube

I
|
i
|

£~ | - | 20/h9T1S

USSR/Blactricity (Contad) Dec 48
' generators of increased and high-frequency. De-

. gcribes improvements of these aggregates. Supple-

. menta information in article, "Unification of High-

' Frequency Installations,” by D. V. Mondrus, 5. M.

| Margolina, and V. M. Zil'berman, Engineers, pub-

" 1iashed in "Elektrichestvo” No &, 1948 (69727) .

' B 20/89T19

LOZINSKIY, M, é
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LOZINSKTY, M. G.

PA 37/49T13 —

- . Heating, Electric
.. Blectrical Equipment

B i‘cm;ference"

Sigrad in
ga"mrioue installations. -

.

* Car : be B
“Yations for High-Frequency Hea
1i:zinskiy,' 1aureate of Stalin Prize, 1p

No 9 N -

f.'!'Ve'e;t')héhinostrpy“ Vol Xv1IL, -
 bmart; e ence held in Lenin-

urmar oceedings at confere
S izfrznplr;a Two tables show charactexfistics

S mepk

on Types‘ of Elec‘tricﬂq_uipment 'Inste.l-b

" M. G.
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LozTNsKLY, »
Case hardening and induction heating of steol. Moskva, Gos, nauch.-tekhn. izd-vo
mashinostroite 1it-ry, 1949, 459 p. (50-15758)

TN750.16

R R S U I

NN

APPROVED FOR RELEASE: 08/23/2000 CIA-RDP86-00513R000930630001-9"



LVJOINDNLII,y M. U,

Lozinskiy, M. G., "Some Regularities in the Deformation of Steel Parts
Cazsed - by Alternate Heating and Cooling." Vestnik Inzhenerovi Tekhnikov, No 6,
1949,
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Lozixsklx, M. G. ed.

Flektronagrev zagotovok dlia kovki i shtampovki; tekhnologiia, rezhimy,
osnashchenie; sbornik. Moskva, Mashziz, 1950. 190 p. illus,

Includes bibliographies.

(Electric heating of bars for forging and punching; technology, operating
conditions, equipment; symoosium. )

DIC:  TS253.L7

S0: Manmufacturing and I-Iechar}ical Engineering in the Soviet Union,
Library of Congress, 1953.
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LOZINSKTY, M. G.

GUDTSOV, N.T,,)QZINSKII, M.G., ZUDIN, I.F.,

BOGDANOV, A,, and MATVEEVA, M,F, C.A. Vol. 45, 8935 d

"Properties of Metsls and Alloyg at High Temperatures in Vacuo," N.T.
Gudtsov, M. G. Lozinskii, I. F. Zudin, N.A. Bogdanov, and M,P. Matveeva.
Tzvest. Akad. Neuk S.S.S.R., Otdel, Tekh. Neuk 1950, 10825

App. 1s described for heating polished steel specimens of 25 sq. mm. cross—-sect
erea up to the m.p. in vacuo (10 . Hg) end etching at the desired temp. by
admitting C1, HC1l, HNO3, N oxides, or alr to several mm. Hg pressure. Heating
is accomplished by passing elec. current through the specimen, and the temp. is
detd. by thermocouples welded to the specimen. Above 900° the specimens are
etched in vacuo because of the varying rate of vaporization of the pheases and
impurities present. Speciel attachments permit measurement of Vickers hardness
at temp. up to 900° and of the rate of vaporization of the metal,

" Tramelches W-16673 2 feb &7
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1OZLUSKTY, M. G.

USSR/Metals -~ Stress Jan 50
Fetallography

"Problem of Investigating the Properties of Metels and Alloys at Hipn Temperatures in
Vacvo," Acad N, T. Gudtsov, M. G. Lozinskiy, I, F. Zudin, N, A, Bogdanov, l4, P,
Vatveyeva, Inst of Metal imeni A, A, Baykov, Acad Sci USSR, 17pp

1Tz Ak Nauk SSSR, Otdel Tekh lauk" N, 1

Completely describes apparatur (consisting of ordinary large glass bell jar, vacuum
pump, and electrical connections) for studying in vacuo behavior of metal samnles
under tension and compression at high temperatures. Describes operating technicues.
Meters and dipls inside and outside the jaw show tensions applied to samples b lever
arms, etc., Submitted & Jun 49.

P A 161T104
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Optimum Conditions toe \be
Oa the Prodlem of Choond, PPy G, Lozinski tb"r'\:t;:l
Beating 01 O, “[In Riasi anl {.\p:unnﬂf
), No. 7. uresof t he nduﬂk‘“ on
main fenl £OCEN O of inducti
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o nection of the
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7 LOZINSKIY,

USSR/Metallurgy - Furnaces; Induction Jul 50
Smelting

"High-Frequency Induction Furnaces for Metal
Smelting in a Vacuum and in a Gaseous Medium,
M. G. Lozinskiy, Cand Tech Sci, Stalln Prize
Laureate, Metallurgical Inst imeni A. A. Baykov,

Acad Sci USSR

"vest Mashinostroy" No 7, pp 47-53

Discribes type VVP-II hf induction furnace for
leboratory and industrial use, charge capacity

5 kg, manufactured by "platinoprivor" Plant.
Furnace designed to permit following operations .
under vacuum or protective gaseous medium: ad-
dition of alloying agents, measuring temperature
of metals in liquid state and during crystal- .
lization, removal of slag, and stirring liquid
metal. Set includes GL-30 hf generator (20 kw,
220/380 v, 50 cp, 6,600 v secondary to gaseous
rectifier, G-431 oscillator tube operating at
250 kc), VE-1 rotary oil pump produced by Moscow
Plant imeni Il'ich, and either glass McLeod gauge
or thermocouple vacuum meter using LT-2 tube

produced by Moscow Elec Lemp Plant. Claims fur-
pece will help develop new alloys and facilitate.

metallurgical research.
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LOZINSKIY, H. G, - ¥DD PA 109750
USSR/Metals - Metallography Sep 50

"Colored Vacwmm Etching of Metal Microsections at High Temperatures,”
N. T. Gudtsov, M. G. Lozinskiy, Inst of Metallurgy, Acad Sei USSR.

"Zavod Lab" Vol XVI, No 9, pp 1072-1073.

Describes apparatus and procedure for studying structure of metals and alloys at
high temperatures by heating polished metallographic specimens in vacinm,

Insta lation permits reaching temperature up to 1,200° Vacuum of 10~5 mm

Hg may be attained, Coloration of sections is explained by action on heated
specimen surface of oxygen molecules still present in small quantity under
vacum conditions. Difference in coloration of various parts of specimens is

result of variety in chemical activity related to anisotropy of grains,
PA 169T50,
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vssetals - Alloys 1 Aug 50

‘ Metallic Systems,"
"Problem of Studying the Initial Stages of Melting in Complex
Acad N. T. Gudtszwir!: M. C. Lozinskiy, Metallurgieal Inst imeni 4, A, Baykov, Acad Sei
USSR

"Dok Ak Nauk SSSR" Vol LXXIII, No 4, pp 689-692
5

der vacuum (10-° mm/Hg).
Describes new app for testing at high temp complex alloys un
Consists of large bell jar and elec circuit for heating samples up to 1350° with speed of
100°C/min. With it ome can now observe initial formation of austenite grains in melt N
and initisl stages of crystn. High-temp heating of samples has been- greatly accederated.
Submitted 9 Apr 50.

PA 176187
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- USSR/Metals - Metallography A Jun 52

: S present State and Methods of Development of Vacuum

Metallography," N. T. Gudtsov, M. G. Lozinskiy

nghur Tekn Fiz" Vol ¥x1I, No 6, DP 905-920

Metal samples were heated in vacuum using either
'electroconta.ct method or r by jrredia-

tion. Microscoplc study
pe_rformed and hardness of mater
cribes equipment used. Received 15 Jul 51.

/ /



USSR/Metallurgy - Aging

Aug 52

:mdzg. of the Aging of Metals and Alloys by Meas-
uring the Hardness During Heating in Vacuum "

b

N. T. Godtsov, M. G. Lozinskiy, Inst of Mach -
Constr, Acad Sci USSR.

"Zhur Tekh Fiz" Vol 22, No 8, pp 1249-1255

States subject is important for service life of
. mach parts operating at high temp. The authors
I constructed equipment angd devised methods of .
. study (cf N. T. Gudtsov, et al. "Iz Ak Nauk SSSR

»

226739

Ly

CIA-RDP86-00513R00093063000‘119‘

Otdel Tekh Nauk" 1, 108, 1950, and "Dok Ak Nauk
SS99R", 7375Y,2689, 1950) In current article sub-

are plotted in coordinates of hardness, temp,.and
time. Received 1 Jan 52.
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TOZINSKIY, H.8.

vacuum furnaces of
haracteristics of high-frequency ot
fﬁiifﬁ:@i’c’iiy. ?Izdaniia] 1ONITOMASH no.30:140-150 162, (MIBA 8:1)

(Flectric furnaces)
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Austenite Grailn Bound-~

nConcerning Migration of
inst of Mach Studies,

aries,"” M. G. Lozinskiy,
Acad Sci USSR

"Dok Ak Nauk SSSR" Vol 82, No 1, P 53-56

method for studying migra=
e grain boundaries in

hort soaking periods at

Describes equipment and
tion kinetics of austenit

steel, using successive s

230133

CIA-RDP86-00513R000930630001-9

.»n.oo {n vacuo with re-

sidwal pressure about H.wo-m m. States that method
broadens possibilities for metallographic investige-
tions, especizily in studying structure of heat-re-
sistant matericzls under heating to high temps. 3ub-

mitted by Acad K. T. Gudtsov. _ﬂ
__

1,000-1 .20 and 1,250-1,

230733
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TOZINSKIY, M.G.

et

s et

| UBSR/Metals - Steel, gtructurel Analysis 1 My 52

Methods for Studying the variations in Hardness of
* Alpha- and Beta-Phases of Steel During Heating to
1,100° in vacuo," M. G. Lozinskiy, Imst of Mach

Studies, Acad Sci USSR
wpok Ak Nauk SSSR" Vol LXXXIV, No 1, pp 63-66

- Describes expts for establishing regularity in hard-
ness changes of low-carbon steel during its heating
from room temp tO 1,100°, showing, for the lst time,

- character of hardness variation within temp repge of
phase transformations. Describes speciasl testing ib-
stallation and presents results in form of temp-

hardness ‘diagram. Submitted by Acad N. T. Gudtsov
9 Feb 52. 22UT63
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R W

_ ., LOZINSEY, M. 6. T T Ay (Grafos of Metal at Hign 7B
) : Temperatars. and ‘M. G, Lozinsky (Doklady /-7 -
Akad. Nauk 8.

LR, 1052, 88, (3)7T0T-TO0.=FmRemsian).
, To investigate the intemal structure of the grains, piate
specimens (60 X 10 x 3 mm.) of pnre metals, ground and

polished on one surface, were heated in a vachum of 10 ¢ to

10°* mm. Hg, by passing 50 c./s. A.C. through them for

periods of from a few min. to some hr. Up ta M0,

the temp. was measured with o thermocouple spot-weldel

: ttl'.l the specimen aurl'ac}']e ; higher temp. were deducerd from the

elect. resistance of the specimen, As a result of selcetive

Metallurgical Abut, evaporation, the grain bl(::ndnrica of the prepared surfiee

' . Vol. 21 May 19' were clearly visible (cf. L., ibid., 1952, 82, 53; M. A., 21, 700).
i - Structure

PPN

After heating at temp. of 0-8-075 ', whero 7' is the my.,
thograins had a laminated structure.  If the grains he avsinued
. to be mado up of flat mosaic blocks, ~10*-10° lattice: §-ra-
’ meters (a) thick, then this structure can be attributed 1o

I variations in the intensity of evaporation, owing to differences
in the bond energies. Photomicrographs of this strue i

ar2 given for W heated for 16'min. at 2000° C., and Mo gty |

at 1450° C. for 20 min., the thickness of the mostie Dioel

being ~400 and ~500 o, resp., with eome variation for in-

dividual blocks in a grain. Length was much greater than

thickness. The blocks are bent near tha grain boundari:.

which may indicato that the strength nt the grain boundary

differs frum that i the grain, for pure metals, Varicis

explanations are given for the slightly different arientation

< of the blocks observed in 0-45%, C stecl heated at 1100 ¢

for 11 hr. (block thickness 400-1500 a).—G. V. . T.
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Ghéni‘?cal Abst. SMM;NWM&W ine—
. amd M. G, oz uskil, - o
Vol. 48 No. 4 ek Nauk 1953, 1035{4“§.’ifustchn:§‘s 51313’5: 1300°
Feb. 25, 1954 belng bob payocium and the app. used is described.  After

Metallurgy and Metallography
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: . . . [ . — et .
.3 . : # A uew njechanism of plasticity of meta yti
e U K. A. Ofipov, S. G: .
(fnst_MMachiue Practice, . . .S Doklady .
Abad. Nau ... 89, O & gl. nslation
issued by :Nall, Scé. Fonudation, Wash, D.C. as NSF-t¢-19,° .
§ pp. (Jufae, 1953)).—Alloys in the a-colid soln. yegion of the!
Cu-Pb system contg. 2, 5, 8, and 12% b were melted and:
then anncaled at 050-700° {or 300 krs.  Cylindricat samples’
were prepid. and snicated i tacno at 7007 for 6 hrs. to re-
move work havdening. The hardness was detd. by im-
: pressing for 6 min. i1 vacuo & 4-sided dianiond pyramid witha
RIS - “1kg. load. Lach sample was tested for harduess at 20,;
o ) / H g 200, 350, 500, 600, 700, and 800°. All hiarduess indenta-
Yy 4 R - ) tions were heated to 800° then cooled and measured at room
Lo temp. , Below 425-525°, depending on the compn., the log’
/ j Pyl 7‘ sof hlr‘r_less is lincur with temp. At higher temp. the log;
~ ‘of hardness drogs sharply. The deviation from linearity'
colncides with changes i microstructure in the vicinity of®

.observed while at a higher temp. instead of slip bands the.

im were sur ded by many small cells consider-.
-lb:; smaller than the original course grains. Two limiting’
hypotheses are: (a) there are no smali cells in- the original
_grains and they come into existence in the process of de-
-, formation; (b) the cclls exist in the original grains and are
-Leveded during d?lmmatio;:i The hlcuthou favor tl&: latt.elxi
pothesls and cite as evidence the rppearance of smy
Jnlm “within" larger gralns slter proloriged ckc!rol)'tkf
ctching of a chst Ni-5 at. % Cr alloy mng::d ut 12607 for
3 er

s 1
Myﬂuuyy 9’ the hardness indents. Ilclow 425-625° slip bands wese

'10 hrd

A A S L R s o b
1 . . i A
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LULLIEORIT, Fie Ue -

USbR/Metallurgy - Bteel, Structural  Mar 53
Analysis

"The Heterogeneity of Austenite,” I. A. 0ding, Corr
Mem Acad Sci USSR; M. G. Lozinskiy, Inost of Machine
- Sci, Acad Sci USSR

- DAN SSSR, Vol 89, No 2, pp 275-278

. Discuss expts for revealing structure of steels by
holding heated specimens in vacuum from few minutes
to several hours at 1,2000 in hottest zone. In-
crease in size of grains was usually observed with
temp rise due to process of recrystallization.
Grains grew also with increase of holding time.

246T51

Dissolving of old grains in larger new grains could

. bee observed as is shown on micrographs presented.

- State that possibility of detg temp of complete dis-
golution of old grain boundaries inside new austen-
ite grains is essential criterion for establishing

-optimum conditions of steel heat treatment. Also

.conclude that studying of intragranular liquation at
-high -temps has-great importance in evaluating ex-
prediency of steel alloying.

TS
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PO R

USSR/Metallurgy - Vacuun Method in 1 Jul 53
¢ Metallography, . - .
Grain Growth

"On the Shift of Grain Boundaries in Heated Metal,"
I. A. Oding, Corr Mem Acad Sci USSR; M. G. o
Lozinskiy, S. G. Fedotov; Inst of Machine Science,

Acad Sci USSR
DAN BSSR, Vol 91, No 1, pp 75, 76

Presents results of investigations into kinetics

-of grain growth in steel and Sn-bronze during

isothermal holding in yacuum chamber, showing
266156

: successive positiors of grbwing grain boundaries
‘- on two micrographs. Discusses benavior of grain
* in growth process and calculates linear rate of

boundary movement.
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9 June 1954, in the Council of the Inst of Machine Science Acad Sei
USSR, of his dissertation entitled: "New methods and apparatus for

high-temperature research of the structure and properties of metals
and alloys in a vaeuum,"

Academic degree and/or title: Doctor of Sciences

80: Decisions of VAK, List no. 17, 9 Jul 55, Byulleten' MVO S8R, No, 17,
Sept 56, Moscow, pp 9-16, Uncl. JPRS/NY-435
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"USSR/Engineering - Metallurgy FD-1095
card 1/1  Pub. b1-T/17

“Author . Lozinskiy, M. G. and Fedotov, S. G.

S Ll AR

Title ' . éhanges in herdness of pure metals in heating
periodical @ Izv. AN SSSR. Otd. teknh, nauk 4, 80-85, Apr. 1954

Abstract . Describes experimental installation for hardness testing of metals dur-
ing heating in vacuum up to l,lOO°C and discusses results of experiments
with following metals: Dpure aluminum, electrolytic COPPET, iron with

0.05% C, electrolytic nickel, pure cobalt, pure titanium, titanium with
1% impurities, and commercial molybdenum and tungsten.- Diesgrams, illus-
trations. 22 references including two American titles.

Institution

gubmitted = @ By I. A. 04ing Corr. Mb., AN USSR March 26, 1954
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L PRpTSTR et R o
BRI RS SC e

Loz SKI‘{,MG’ :

i/ “8ome Results of Obacrvstions of {ke Microstrnsturs of
s Metalo and Alloys Daring Defcematlon by Tensloa at Bigh
6% Temperaturo, M. O. Lovitcky (zxed. Aked. Nauk B58.R.
: 1954, [Tekhn], {10}, 3-18).~{In Ruastan]. A detalled
" description is given of an ap catus- for observing changes .
tn microstructure of motale and alloys subjected to tension at
high temp, It consisted of & high-vacuum chamber in which
the specimen undez test wsa held between o Sxed snd an
- sdjustable Cu jaw, Tho & cimen was licated by pasming :
& low-voltage ourrent through it, oud temp. up to_~1000° C.
could ho attained, Dircot observation of a predstormined -
section of the surface is made possiblo by installation of & -
‘met.hmlc;oeco Izlzohvix}ed with E‘o ciné-viamcm. --Phop‘_t?dic:; :
graphs of atect and high- urity Co specimens aro yeproduced .,
cmf discussed. Sbeelgspgcimens m:;tg. 0-15%, C, heated In |
vacuum at 850° C. for 30 min., show wellddefined sustenito |
ins. Failnro of the apecimen at 1006°C. acourred along |
i - grein boundaries, The photographs showed sn increaso in
R the width of boundaries near the fracturs zons. Co
. ! speclotens subjected to tensile stressos at 400°C. showed &
S striped -relicf effect which disappeaced on_cooling. TR
Co . sp&omce of this rolief effect on the polished wurfage o
. a-Co wes attributed chiefly to tho anisotroplo proPeﬂI:s of the |
. hexagcnal Co lattics oxiating at temp. npto47° 08K L. &
~*Corrosion and Structuce: (Akimor). 8o col. 803, :
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. US S R. 286/117

of stael aurfacc whioh is thermally treated in a vawumn

R R N

o e
- 689.112,227.3% .
ain Aspaota of Austenitu Iz‘.‘("m.“.u\,u’-‘,otﬁ.
_Dronasforgationa in the Nartenaits Taith, Rl
-+ -and Intexredists Zones (1) ,m-u}
: 195 - -
LI.G. I.oninalry v U5, 8.8 SR

Imfalla‘uion is desaribed which apables direot obsorvation

anacher.” ¥ierofiims cbtained during tests of several . )
. . { .

atandard steels are disoussed in some deiail., It is claimed

;that the 1ew method enables direct study of austenite

‘transformations in a much wider intsrval of tarperatures”

- fhan. before.(sibl 9)

D e TS TS .

APPROVED FOR RELEASE: 08/23/2000 CIA-RDP86-00513R000930630001-9"



08 23 / 2000 C;A-RDP86-00513R000930630001-9

Ty

e

os of Biogle-Orystal and :
High Temperatures in . Vacomm. 62. .

end B. G, Fedotoy ([zvest. Abad. Nauk

|

“ M. G, Lerlnsky ;
S8R, 1854 {Tekhn.}, {12), 92-06}~{In Ruszian]: Fhe . !
}

. !i'men of romelted eleotrolylic Cu was determined in vacutitn
.77 7{in the'temp. T, 90°-000° 0. {cf.. L. and F., ibid,, (4), 80
C Oy MAL 8, T eats with diomond indenters wers caxried
} b on cacefully annealed ;_ﬁecimem by subjecting them ton :
i losd of 1 kg. for 1'min.. Tho hardnessjtemp. relation for the
- : ; waa ropresented by & grodually and smoothly o
AR ¥ decreasing curve up to 700° C., where the decresss becamo ! .
T imore prouounced. In contrast, the carve for Ealycryu.
) * % Cu specimena showed & poind of inflsction at 600° C.  Below
L =~ 600° C. 1;;1‘ <. Cu was herder than, betwesn 500" and
© oo - - g00° C. lesy hard then, between 600° and 6007 C. ¢ hard as, -
o g single Cu crystal. A stady of _microphotographs taken
...} during and after the experiments sevealed the csuse of this
- ; behavlour of the hardness/temp. curve. The deformation’
. *in Cu single crystels proceeded up to 700° C. by the displace-
AN S e
* ment mechanism snd onllg above T0(° C, at the boundaries
of blocks of elightly di wrcnt orientation, whick became
visible oulant hizh temp, T polyoryst. Gy, the deformation © ’ L
AP - | ceusedby dechieﬂy 1 the grnin boundaries -
Y . st temp. above C.; hencothera lowering of hardnsss - K N
s o7 abthat _&AMBOO”O.,Wﬂawbegminboth;‘
e . spocimene.—B K. L. - - — @
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USSR/Physics-Carbon steel, hardness FD-122h R
Card 1/1 Pub. 153-8/22
Author : Lozinskiy, M. G. and Fedotov, S. G.
Title . Effect of carbon content on hardness of carbon steels at high tempera-
tures
Periodical : Zhur. tekh, fiz. 2k, 1609-1612, Sep. 1954
Abstract . Tegts were carried out by the authors in order tc 'st'udy the effect of

carbon content in ordinary carbon steels on laws governing the varia-
tion of hardness in the range from room temperature to 800°, The ap-
plied methods are described. These are considered less expensive and
less troublesome than those usually employed. Nineteen references in-
cluding 2 foreign.

Ingtitution :

.

Submitted : February 25, 1954
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Chemical Abstracts
May .25, 1954 )
Metallurgy and Me}z’éllography

B s S

-/ Methods for stidying the l%tﬂe of metals %g alloys
at emperatutes, 1, A. G."Lozinakil.
Vestnik Maskinostroeniya 38, No. 1, & —Jm-

app. for heating metallurgical specimens in vacuum
by radiation or by elec. resistance of samples are described,
as well as the app. for studying thermal transformations
for long periods at iemps. up to 3000° under & microscope
at 420 mainiﬁmﬁons. In the latter, the I, A. Andin
objective with.a focal length of 15 mm. is used, and the

e i)
m
ing and

- deposition of vaporized material on the observation glass is

prevented by interposing between it and the hot specimen
a movable sereens of Mo foll. Photomicrographs give the -
appearance of austenite heated between 1000 and 1340°,
Grain growth occurs at 1150° and instantancously, since

*lt.is not possible to see the gradual absorption of smaller

grains by larger ones, after which grain size inereases but
much slower, | al boundaries, appearing as
grooves, persist after recrystn. and disappear only at 1340°.
. Cooling austenite to 650° developed in it a rellef. image
formed by & series of straight parallel lines never observed
before and which, conceivably, might e similar in origin .
to martensitic transformations taking plare on much faster
cooling but assoed. with pronounced slippage phenoinena
during ferrite formation. Heating W wire contg. 0.06%
Al to 3000° converted original elongated grain: composed
‘of many differently oriented smaller crystals ‘into single
grains of the same orientation, but widened grain bound-
aries about 3 times awing to the evapn, of impuritics segre-
- gated in them. Photom phs of gray iron at 20, 900,
1000, and 1100° show the nonuniformity of austenite
caused by increasing temp, and the grain growth assocd.
with the formation of a solid snin. Coelor photomicro-
graphs of heat-tinted Ni, Armco Fe, and a Cr-Mo alloy are.
given. J. D. Gat, .~
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L0ZINSKIY, Mikhall Grigor'yevich, laureat Stalinskoy premii, doktor
e et T hoakikh naukj ISLANKINA, T.F., redaktor; DMITRIYEVA, R.V.

tekhnicheskly redaktor,

[Industrial use of high-frequency induction heating] Promyshlennoe
primensnle nagreva tokami vysokol chastoty. Moskva, Izd-vo "Znanie,"
1955. 39 p. (Vsesoluznoe obshchestvo rasprostranenilu politi-
cheskikh i nauchnykh znanii, Seriia 1V, no, 18.) - (MLRA 8:8)
(Induction heating)
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LOZINSKIY, M. G.

"Methods of Investigating the Structure of Metsls end Alloys During High-
Temperoture Hesting Under Vacuum.” From the bo:rk, "Hest Trestment and
Properties of Cast Steel.” edited by N. S. Kreshchonovskiy, Moshgiz, Moscow

1955 .
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APPROVED FOR RELEASE: 08/23/2000 CIA-RDP86-00513R000930630001-9"



"APPROVED FOR RELEASE: 08/23/2000

& i

CIA-RDP86-00513R000930630001-9

L

//("2)/’/\-)-5' ‘/4/“// y’:,T' . /'1,

USSR / Mechanical Properties of Crystals and Polycrystallic
Compounds .

Abs Jour : Ref Zhur - Fizika, No 4, 1957, No 9kl2

Author ~Jozinskiy, M,G.
Title : New Methods of Investigation of Processes of Deformation of
Metals and Alloys at High Temperatures.

Orig Pub : Peredovaya tekhnologiya .washinostr. m., AN SSSR, 1955, 219-
2k3

Abstract : Brief description of setups for the investigation of micro-
structure in properties of metals and alloys when heating
and cooling in vacuum.

ST P
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LOZINSKIY, Mikhail Grigor!yevich

Vysokotemperaturnaya Metallografiya. Moskva, Mashgiz, 1956.
311 p. illus,, diagrs,, tables,
Bibliography: p. 302-310.

APPROVED FOR RELEASE: 08/23/2000 CIA-RDP86-00513R000930630001-9"



CIA-RDP86-00513R000930630001-9

"APPROVED FOR RELEASE: 08/23/2000

R TS ]
AT CRTCIANE, BEP AT I
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Category : USSR/Solid State Physics .- Fhnge Trensformetions in E-5
Solid Bodies
£bs Jour : Ref Zhur - Fizika, No 3, 1957, No 6508

Aut hor
Title

Lozinskiy, I.G,
Apparctus and Method for the Study of the Structure end
Properties of leta] end Alloys et High Temperature in Vocuum,

Orig Fub : Tr, Neuch,.-tekhn. o-ve chernoy metallurgii, 1955, 3, 171-227

Abstract : Report on a setup develored by the author of vacuum ep-
paratus ond e procedure for its utilization, Bibliography,
46 tities,
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Card 1/1 Pub 41 - 7/16

Author : LOZINSKIY, M. G.,and FEDOTOV, S. G.)l/aoscov

Title : Peculiarities bf'the microstructures and the mechanism of
hardness change of certain precious metals, when heated 1in
a vacuum.

Periodical ¢ Izv. AN SSSR, Otd. Tekh. Nauk 5, 109-113, May 1955

Abstract : Describes the experimental method and the results of heat-

ing samples of precious metals in a vacuum. The metals
tested were: iridium, rhodium, platinum, pallaaium, gold

and silver. The test samples were heated up to 2,000°C for
iridium and 8009C for silver. Miero-photographs of the
samples were taken during the heating process, ard thus

the grain structural changes were recorded. Hardness tests
were also made during the heat treating process; the purpose.
of the experiment was to determine. the hardness of these
pure metals at high temperatures. Micro-photographs, graphs,
tables. Eight references, 6 USSR.-

Institution Institute of Machine Science, Academy of Sciences US3R.

Submitted : Aprit 4, 1955
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o USSR/ iEnlglﬂe"eriﬁg"e—;Heat treating
Oard. /1 pub, 128 - 13/28

Authqrq“,," ,"r_.'__s,_:lx‘a;yy,g.‘-' Ta, ». Engy Loainskiy, M. G,, Cand, of Mech. So, 3 Serensen, S, V,,

‘H.tia e Aéti‘?e Men, , Aced., of Sa., . SOR,; end Garf, M, E,, Cand, of Mech. Sec,
L OTERL "% Goncerning the efficient heat treating of crankshafts for the DT-54 trastor
© .7 . diesel engines - - : o

".r?gr:.cdlcglj t Vest. mash, 35/6, 56 - 60, Jﬁn 1955; :

. &bstract ¢ During the period 1949-1951, of from 3-0.8% of all DT-54 diesel engines
: o - manufaciurad by the Stalingrad Tractor Plent, were rejected due to defects
‘in engine crankshafts. Approximetely 91.2% of these defects were caused by
the breeking of crank webs and pins. For this reason, operational tests
wore conducted to determine the magnitude of torque, bending, dynemic load, [
and vibration factors in crankshaft operation, and to determine the influence jol
- officiency of crankshafts. Three USSR references (1950-1955). Drawings;
- $1lustrations; graphs; teble, : ’

Insti"‘:utiOH H . .--n-io'o‘ i
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g ‘v, doktor tekhnicheskikh nauk; SHTEYNBOK,
6.Yu., inzhener, vedushchiy redsktor; KHIMCHENKO, N.V., kandidat
khimicheskikh nauk, redaktor )

r studying microstructure and properties of metals
E:;‘faig.g;:a::'hi;h te::irafuraal Novye pribory dlia issledovaniia
mikrostruktury 1 svoistv metallov i splavov pri vysokikh tempera-

turakh, Tema 3, no.P-56-425. Moskva, Gostekhnika SSSRE, 1956, 49 p.
(Matals at high temperature) (MLBA 10:7)
(Metallography)
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T ndldat Tekhnlcheskikh nauk, reteenzent; RAKHSHTADT, A.G.,
kandidat tekhnicheskikh nauk, redaktor; TIKHOROV A.Ys,, tekhni-
cheskiy redaktor /

[High temperature matallography] Vysokotemperaturnaia metallografiia.
Moskva, Gos. nauchno-tekhn, izd-vo mashinostroit, lit-ry, 1956,
311 p. (MIRA 10:2)

(Mstallography) (Metals at high temperatures)
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Translation from: Referativayy zhurnal, Metallurgiya, 1958, Nr 3, p 196 (USSR)

AUTHOR: LOZi“SkiX:-.M; G.

TITLE: Kinetics of (3-70( Transformation in Iodide Titanium (Kinetika
+(X prevrashcheniya iodidnogo titana)

PERIODICAL: vV sb.: Prochnost’ metallov. Moscow, AN SSSR, 1956,
PP 199-205

ABSTRACT: The B*'O( transformation occurring in iodide Ti containing
less than 0,01 percent of impurities was investigated by means of
direct observation through a microscope of the formation of
acicular contours on the polished surface of a specimen which was
subjected to heating in vacuum. A description of the photographic
methods and equipment employed is given. The direct observation
and the taking of photographs were erformed during the cooling
of the specimen starting from the (§ range. Microphotographs of
separate stages of the é..(y transformation are given and the

kinetics of the process are discussed.
A F.

Card 1/1
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Category : USSR/Solid State Physics - Mechanical properties of crystals and poly- E-9
crystalline compounds

Abs Jour : Ref Zhur - Fizika, No 1, 1957, No 1351

Author : Iozinskiy, M.G., Fedotov, 8.G.
Title : ¢ Correlation Between the Compression Hardness and the Modulus of
Normal Elasticity of Pure Metals at Higher Temperatures

Orig Pub : Jzv. AN SSSR, Otd. tekhn. n., 1956, No 3, 59-67

Abstract : An investigation was made of the connection between the hardness of the
metal as an index of resistance to plastic deformation, and the modulus
of normal elasticity, as a characteristic of the elastic properties of the
metal. The hardness was measured with thirteen pure metals heated to 1100°
or to the melting temperature s using a vacuum setup constructed by the
author. The values of E were calculated from the datural transverse oscil-
lations at resonant frequency. The results were compared for 20, 500, and
800°. The result was that the date for most metals, when plotted in H, -E
coordinates, give a clearly pronounced linear relationship between the
measured characteristics. Exceptions are W, Mo, Ti, Zr and Co, which dis-
play a sharp loss of strength upon a slight rise in temperature. At 8000,

/

Card : 1/2
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Category : U$SR/Solid State Physics - Mechanical properties of crystals and poly- E-9
crystalline compounds

Abs Jour : Ref Zhur - Fizika, No 1, 1957 No 1351

deviations from linearity are observed for metals in which viscous flow
oceurs along the grain boundaries when the hardness is measured. The
authors believe that the principal role in the resistance to plastic de-
formation at increased temperatures is played by the strength of the inter-
atomic bonds, characterized by the modulus of elasticity.
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Hi'gﬁfij- heat-resistant indenters for measuring the hardness of
metals at temperatures up to 1300° in a vacuum. Zav.lab.no.1l:
1358-1363 '56. (MLBA 10:2)

g 1. Inatitut mashinovedeniys Akademii nauk SSSRH,
(Metals--Teating)
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g for Measuring the Hardness of
" py M. G Lozin-

ogigh Heat gtable Indentor
‘ Heated to 1,30c° in & Vacuum,

petitute of Machine geience, Acad-

Yol 22, No 11,

Metals When
M, B. Gutermat, I
p , 7avodskays Lavoratoriysd; 0 R
1

L present methods used
are paged on 1ndentation.

‘gests and increasing the
4o find nev materials capable ©
e most guiteble

Asg the result
hire) tips were 2 >
»g up Lo o, under yacuum.

ness ab temperatur
nd & sapphire-
£ %

gchematic drawings of & diamond#tipped indentor &
pndentor useé in the tests 8re ghown. Photomicrogxaphs o
qf poth type tips on test metals supplzment the text.
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LOZINSKIY, H.G.
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KASHINA, P.S.,tekhnicheskiy redaktor

[Strength and plasticity of metals at low temperat'm'es] Prochnost.!
i plastichnost' metallov pri nizkikh temperaturakh, Moskva, Izd-
vo Akad. nauk SSSR, 1957. 191 p. . (MIBA 10:5)
-+ (Metals at low "temperatures) '
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Pranslatien froms: Referativnyy zhurnal. Mashinostroyeniye, 1959, Nr 16, p 122 (USSR)

AUTHOR3 Lozinskiy, M.G.

TITLEs Problems of Strength st the Induction Heating of Steel
PERIODICAL: Sb.:Prom, primensniys tokov vysokoy chastoty. Riga, 1957, 206 - 212

ABSTRACT: The possibility was investigated to increase the static strength of
eylindrical parts by the local surface tempering of the areas of conoan~
trated stresses, subjected to induction heating with high frequency
currents. Samples of hardened steel of the 40Kh grade, which were provided
with deep annular grooves, wene exposed to induction hsating with high
frequency currents which warranted the local tempering of thes surface layer
near the grooves. As a result of such a treatment the breaking stress at
the static tests of the samples increased by more than 2.5 times, The in-
stallation for carrying out the tests is described. 6 flgures, 2 references.

K.S.M.
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SOV/137-58-10 21526
Translationfrom: Referativnyy zhurnal, Metallurgiya, i958. Nr 10 p153(USSR)

AUTHOR: Lfiiiib’M*g;‘"’_‘““

——r

TITLE: Certain Peculiarities of Elastic and Plastic Deformation of
Metals and Alloys Under Conditions of Heating and Stretching
(Nekotoryye osobennosti uprugoy i plasticheskoy detormatsii
metallov i splavov pri nagreve | rastyazhenii)

PERIODICAL: Dokl. 7-y Nauchn. konferentsii, posvyashch, 40 letiyu
Velikoy Oktyabr'sk. sots. revolyutfsii. Nr 2. Tomsk, Tomskiy
un-t, 1957, pp 54-55

ABSTRACT: A presentation of results of a microscopic investigation of
processes of elastic and plastic detormation (D) of metals and
alloys under conditions of heating and stretching in vacuum.
Experiments were carried out on apparatus of the IMASh-5
and IMASh-5M type equipped with devices for measuring the
magnitude of D of specimens (S) under tension and capable of
taking still and moving pictures of individual stages of D and
destruction processes occurring in the same region on the
surface of a S. It is shown that the formation of a micro

Card 1/2 relief, which is observed on the polished surface of a pure Co S
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Certain Peculiarities of Elastic and Plastic Deformation

after it has been elongated and heated into the a region (477°C), is attribu-
table to the elastic D of individual crystals. The micro-reliel disappcars
completely when the S is cooled and relieved of its load. If the S is heated to
higher temperatures and if greater tensile stresses are employed (greater
than b kg/mmz), the micro-relief is preserved even after cooling of the S;
this indicates that slip D takes place under these conditions. During elonga-
tion of S's of low-alloy steel (0.03-0, 45% C) and of steelof austenite class,
diff:rent mechanisms of D and destruction were observed, depending on the
temoerature at which the experiments were carried out. At temperatures
below the equicohesive point, the slip D and initial stages of destruction
originate within the grains, whereas at temperatures above the equicohesive
point the failure occurs along the grain boundaries. It is demonstrated that
in many instances the microcracks formed on individual grain boundaries
during a single heating cycle tend to '"heal" during cooling, in the course of
repetitive heating of an § to temperatures above the Acj3 point, and do not
reappear in the same region upon repeated heating. The phenomenon of
"healing'' is explained by the cohesive forces created when the walls of the
microcracks come back into contact with each other. Local weakening of
separate zones of steel S's, caused by multiple heating-cooling cycles in the
range of phase-transformation temperatures, is explained by the action of
thermal stresses. l. Metalg--Microanalysis 2. Metals--Deformation 3. Metals--Test
Card 2/2 results V. N.
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AUTHORS: Antipova, Ye. I., Guterman, M. B. and Lozinskiy, K. G.
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(Moscow)

Certain features of polymorphous B to a transformation of
pure (iodide) titanium. (Neékotoryye osobennosti
polimorfnogo g-ya-prevrashcheniys chistogo (iodidnogo)

titana).

PERICDICAL: Izvestiya Akademii Nauk SSSR, Otdeleniye Pekhnicheskikh

Nauk, 1957, No.9, pp.45-49 + 6 plates (USSR)

ABSTRACT: Until very recently very 1ittle informstion has been

published on direct observetions of the polymorphous
tpansformation of titanium and no detailed information
was available on the kinetics of this process, the
exception being a paper by Lozinskiy, M.G. (Ref.7). BSuch
direct observations at elevated temperatures can only be
carried out by heating in vacuum with a residual pressure
of 10~5 to 10~ mm Hg (Ref.8). In this paper the experi-
ments are described which were carried out by the authors
at the Institute of Mechanical En ineering, Ac.Sc. USSR
(Institut Mashinovedeniya AN SSSR) on titanium containing
vapious small additions of iron, silicon, aluninium and
carbon, as specified in the table, p.45. The experiments
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Certain features of polymorphous g toa transformation of pure
(iodide) titanium. ‘
’ were carried out by means of methods and equipment
deseribed in the book "High Temperature Metallography"
of Tozinskiy, M.G. and also by means of dilatometric
tests 18 the temperature range from room temperature up
to 1000°C. Titanium gpecimens of 6 x 2 x 60 mn were used,
whereby the metallographic cut was made at the 60 x 6 mm
gurface. The graph, Fig.l, p.46, 8hows dilatometric
curves for temperatures up to 1000°C and these sgow that
a to B transformation starts at about 860 to 880 8 and
that B to a transformation proceeds at 900 to 880°C.
Fig.2 shows & geries of micro-photographs takxen from the
game surface ofoa gspecimen during heating for twenty
minutes at 1050 C at a vacuum of 102 mm Hg. TFig.3
shows a series of micro-photographs of a specimen surface
during B to a transformations in vacuu. Fig.4 shows &
micro-photo of a "plane" crystal of a-titanium forming in
the process of polymorphous transformation when investi-
gating the micro-structure in vacuum; . Fig.5 shows a micro-
photo of & "plane" a-titenium crystal subjected to
B to a transformation during cooling in vacuum. Fig.6 shows
card 2/3 a martensite-like micro-relief during B to o transformation
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Certain features or Polymorphous B toa transformat:opn of pure

(iodide) titanium,

on a polished surface of a titaniunm Specimen, whilgt Fig,7
shows a micro-photo of g zone of coexistence of the
original micro-structure of the iodide titanium specimen
and of the micro-relief forming ag g result of B to g
transformation, By means of high temperature metallography
methods, the different kinetics of Browth have been
elucidated of a-titanium crystals during Polymorphous
B to a transformation. It was establighed that the time
of formation ang growth of a-titanium Crystals until
reaching their final dimensiong may exceed 1/16 sec ang may
also continue at a rate of 0,8-1.2 /sec, In individual
cases an additiona]l growth of the a-titanium crystals with
an average rate of 0.06 to 0.08%/sec wasg observed during
the Polymorphous transformation. The here described
schemes illustrate the causes of Observation of differing
kinetics of growth on the a-titaniunm grains observeqd on the
Specimen surfaces,
There are 9 figures, 1 table and 9 references, 6 or which
are Slavic,
SUBMITTED: Mg 24, 1957,
AVAILABLE: Ligrary of Congress,
Card 3/3
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AUTHOR: Lozinskiy, M, G, (Moscow)

24-11-3/3]

TITLE: “Bome trends orf urther development of high temperature
metallography, (Nekotor'yye napravleniya dai
razvitiya vysokotemperaturnoy metallografii)

PERIODICAL: Izvestiya Akademii Nauk SSSR, Otdeleniye Tekhnicheskikh
Nauk, 1957, No,11, pp. 14-26 +’8 plates (USSR)

methods ang instrumentsg
o-structure ang the properties .

range of temperatures and a

out (Refs,10-13),
ner developed in the Institute of

, « USSR (Institut
Mashinovedeniya AN ) i i
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deformationg of metals ang alloys, the magnitude of
deformation is determined and the changes are investigated
in the micro—structure of the Specimensg during the
Process of heating in vacuum, TIn thig baper a general
Teview is given Of the results obtained by means of high

° 50, a brier
Card 2/6 description is 8iven of the MMAU - 51 tegt set-up which

s
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Some trends of further development of high temperature metallography,

was produced in 1956 in the Institute of Mechanical
Engineering, Ac,Sc, and which permits dirvect observation
under the microscope, photographing and filming of the

neasurement of deformations of heated specimens, In
bara,l detailed information of the new LiMALY ~-5M apparatus
for studying the micro—structu.ge of metals angd alloys at

of + 1 u,is given, Fig.2, p,17 contains an axonometric
drawing of the working chamber, Fig.3, p,18 is a photo
of the front view of the apparatus; Fig,4, p,19 gives the
basic electrical circuit diagram of the apparatus;for
heatgng an active specimen cross section of 3 x 3 pp to

structure of specimens in the no-load state, for instance,
for studying the relations governing the recrystallisation
Polymorphous transfornations and other processges taking
Place during heating and cooling, The further Parts of the
Card 3/6 paper deal with results obtained by means of such apparatus,

’

CIA-RDP86-00513R000930630001-9"
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Some trends of further development of high tenperature mnetallography.

Card 4/6

APPROVED FOR RELEASE: 08/23/2000

describing in para.2 the influence of repeated heating-
cooling cycles on the progress of deformation of steel
30X [* CA containing 0,%2% C, 0,92% S1, 0.98% ¥n, 0,41% Hi
and 0,98% Cr., The configuration of the used specimens
is shown in Fig.l, Pp.16. For obtaining data on the
magnitude of deformation in the case of a constant
temperature as well as during cyclic temperature changes,
the experiments were effected with isgthermal holding

of the specimens after heating to 880°C and also by
changing tgeir temperature in the range 880 to 640 and
880 to 150°C. It was found thetin specimens testedoafter
igothermal holding,following after heating to 880°C,

and &lso in specimens subjected toocyclic changes of the
temperature between 880 and 150°C neck formation and
fracture always occur in the middle part of the specimen.
However, specimens subjected toocyclic heating and
cooling in the range 880 to 640YC develop two necks in the
zone of "dangerous" temperatures and this leads to a low
creep resistance, Some of the actual results of these
experiments are plotted in the graphs and photographs,
Figs.6-14, Para.? deals with detection of the features
of the micro-structure of heated materials by means of

CIA-RDP86-00513R000930630001-9"
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Some trends of further development of high temperature metallography,

Card 5/6

coloured selective oxidation, The coloration is based
on the varying thickness of deliberately produced oxide
layers, Work in this field was first carried out by the
author together with N, T, Gudtsov and later by the
author jointly with M, P, latveyeva and Ye, I, Antipova
(Refs,18,21,22). Figs.l1l5a shows a micro-photograph of
the surface of a low carbon steel specimen (0,18% C)
after ealing for twenty minutes at 1280 C in a vacuum
of 1072 mm Hg and then cooling it to 500°C; following
that, air at atmospheric pressure was introduced at the
latter mentioned temperature for 45 secs and within a
further minute the chamber was again evacuated to 10-5mm Hg,
,af ter  which the specimen was cooled to room temperature
and then its micro-structure was observed., Fig,15b is a
similar micro-photograph of pure iron containing 0.0%3% C
after selective oxidation according %o the above mentioned
regime, preceded by annealing at 1250°C in vacuum. Thus
obtained coloured micro-photos for pure nickel and for a
high alloy, Cr-lo high teumperature cast alloy are
reproduced in Fig.15 B and %.

NOTE: See also article by the same author relating to this

APPROVED FOR RELEASE: 08/23/2000 CIA-RDP86-00513R000930630001-9"
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1957, No.11, pp.1824p, 17® 1 Obrabotka Metalloyw
There are 3 ) ’
Slavic. 15 figures ang 2o references, 19 of vhich
are

SUBMITTED. August 2, 1957,
AVAILABIE: Library of Congress,
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AUTHOR: Lozinskiy, M.G., Doctor of Technical Sciences.129'11‘2/7

TITLE: Trends of development of high temperature metallography.
(Napravleniya razvitiya vysokotemperaturnoy metallografii).

PERIODICAL: Metallovedeniye i Obrabotka Metallov, 1957, No.ll,
pp.18-42 + 2 plates (USSR)

ABSTRACT: The author, who is a leading authority in this field,
revievs oxhaustively Soviet developments in high tempera-
ture metallography. The major difficulty caused by
oxidation of the specimen surfaces during micro-structural
investigations at high temperature can be overcome by
heating the specimenguinside g protective gaseous medium
or in a vacuum of 10™" to 107° mm Hg. The microstructure
of heated specimens can be detected by subjecting the
gurface to the aggressive effect of gases, The basic
factor producing micro-relief on a polished specimen surface
during heating in vacuum are:the selective evaporation,
the effect of internal stresses occurring as a result of
differences in the volumes of existing phases, anisotropy
of the coefficients of thermal expansion of individual
crystallites, etc. On heating the investigated material %o
0.5 t940.6 times the melting point temperature in a vacuum

Card /7 of 107 to 107© mm Hg, the evaporation of atoms from the

APPROVED FOR RELEASE: 08/23/2000 CIA-RDP86-00513R000930630001-9"
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Trends of Development of High leuperature Metallography.

boundaries in the individuzl perts of the grains of the
specimen surface proceeds with differing intensities. The
evaporation is more intensive from the boundaries then
from the grain surfaces due to the presence of unavoidable
imperfections and distortions of the crystal lattice of the
boundaries. Apparatus for investigating the micro-
gtructure of metals and alloys during high temperature
heating and cooling in vacuum has been described in great
detail in earlier work, particularly in the book "High
temperature metallography", Mashgiz, 1956, by the author
of this paper. This paper contains detailed information
on new "WMAWI-5M" apparztus for studying the micro-
structure of metals and zlloys at aeating temperatures up
to 1100°C by means of which it is possible to produce
simultaneously tensile stresses of up to 60 kg/mm“ and to
measure deformations with an accuracy of +lu. Fig.2,p.21,
contains an axonomebtric drawin; of the working chamber and
Fig.3,.p.23, a photograph of tanis chamber. Fig.4, p.24,
is a photo of the front view of tae apparatus, Fig.5,p.25,
gives the basic electrical circuit diagram of the apparatus.
For heating an active specimen cross section of 3 x 3 mm to
Card 2/7 1500°C a transformer rating of 3 kV is required. The

APPROVED FOR RELEASE: 08/23/2000 CIA-RDP86-00513R000930630001-9"
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Trends of Development of High Temperature Metallography.

also be used for investigating the micro-

structure of specimens in the no-load state, for instance,

for studying the relations governing the recrystallisation,

polymorphous transformations and other processeés taking

place during heating and cooling. & few examples are given

of micro-structure investigations of heated metals and

alloys describing experiments which were partly carried

out by the author and partly by Ye. T. Antipova and

M.B. Guterman. Fig.6, pp.28-29, shows & series of exposures

representing the process of polymorphous g to a-

tion of high purity tjtanium containing about
0.1% admixtures. Sub-microscopic structural changes in
the same section of the surface of an electrolytic cobalt
specimen can be followed from the micro-photographs given
in Pig.7, p.50. Fig.8a, P.J1, shows the micro-structure of
the surface of a tin-bronze specimen containingolE% Sn
after annealing 4{n vacuum for 15 minutes at 78C°C followed
by coolipg to room temperature with an average speed of
about 10°C/sec; the surface of a nicgel specimen of high
purity annealed for one hour at 1150°C in vacuum and cooled
o room temperature has a similar appearance to that shown

Csrd 3/7 in Fig.8b, D.51. Fig.9, p.32, shows the micro-structure of

apparatus can
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Trends of pevelopment of High T
after anneal%ng in vacuum &t 135000

by di
f phenomena were obgserved which are

4 by other types of investigation. For
investigation of the surface og
in the casezof heating to 400 c

and simultaneous loading with 6 kg/mm, elastic behaviour
was observed of the individual crystallite volumes which
become displaced as & result of the apisotropy in the
properties of the hexagonel lattice; & clearly visible
micro-relief forms on fhe surface. On removing the stresses
and cooling the specimens, the micro-relief ceases almost
entirely except in spots in which residual spear deformation
takes place in s g in which an elastic

uch zones. The section
micro-relief is observed represent zones with defects in
the crystal lattice. Very probably,experimental results

obtained by high temperature metallography methods will

gupport the existing theory of dislocations. Micro-

photographs relating to such phenomena are given in
Card 4/7 TFig.10, D54, for a pure cobal® specimen and in Fig.11,p.35,

gpecimens of pure cobalt,
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lloy with a gspecific load of
21 kg/mm® at 600 C. .Studies are also described for

determining the "equi-cohesion temperature range" at which
the boundary and the grains show equsal strength.

Other interesting gtudies relate to investigating the
i tion and disruption of metals

repeated heating-co0ling cycles and
in the micro-structure for

observing the resulting changes 1
i Detailed results

for a nigkel—mol bdenum a

a given gection of the specimen surface.
of such studies are described for s}pecimens of Steel 30XT'CA
0.92% Si, 0.98% Mn, 0.4% Ni and 0,98% CT.

2% C,
i -photos obtained from this

00 heating and cooling cycles;
following the development of the micro-
relief and cracks along grain boundaries for various
numbers of heating and cooling cycles. Such tests also
enable to temperature range in which the
material has. the lowes® strength values and some such
results are gl i d steel in Fig.l4,

ven for the above mentione
P.58. The author draws attention to & certain feature of
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f Development of High Temperature Metallography.
the recrystallisation process which manifests itself by
a sudden increasé in the grain

Trends ©

of times, which is abtributed to ove
energy barrier. Selective oxidation producing colour
ing method of investigating the fine

patterns is a very promis
microscopic and gub-microscopic structure and the
crystallographic orientation of the individual gsections
and grains of heated metals and alloys; this is produced
by introducing for & short duration, from a fraction of a
minute to geveral minutes, air into the vacuum chamber, 88
a result of which & thin f£ilm of oxides forms, the thick-
ness of which depends on the chemical activity of the
respective gpot of the gpecimen and the temperature and
duration of the reaction due %0 interference phenomena.
Films show & aifferentiated colour pattern which permits
judging the degree of anisotropy of the grains on the
ghows such a coloured

gpecimen surface. Fig.19, plate,
micro-photo of & low carbon steelocontaining 0.18% C,

Card 6/7 after annealing in vacuul at 1200°C for twenty minutes,
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cooling down to 500°C and then introducing air at
atmospheric pressure for 45 secs. Similar micro-photos
are reproduced for pure iron containing 0.03% C, Fig.20
(plate), for a cast nickel base scale resistant alloy,
Fig.21 (plate) and for a cast Cr-Mo alloy, Fig,22 (plate).
There are 22 figures and 23 references.

ASSOCIATION: Institute of Mechanical Engineering, Ac.Sc., U.S.S.R.
(Institut Mashinovedeniya AN SSSR).

AVAITLABLE: Library of Congress

Card 7/7
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CZECHOSIDVAKIA/ Solid State Physics - Mechanical Properties of
Crystals and Polycrystalline Substances

Abs Jour : Ref Zhur - Fizikse, No T, 1958, No 15715

Author Loz .

Inst ot Given

Title : Taws of Plastic Deformation of Steel in Repeated Cycles of
Heating and Cooling and Certain Features of the Microstruc-
ture of Metals and illoys at High Ternperatures

Orig Pub ;: Hutnicke listy, 1957, 12, No 11, 97h-985

[bstract : The method of high tenperature metellography wes used to in-
vestigate the process of defornation of steel in constant
stretching tension and the action of repeated heating and
cooling cycles. A procedure is detailed for colored selective
oxidation; which makes it possible to display the crystallo-
graphic orientation of individual greins end the peculiarities
of the microstructure of netals and alloys, subjected to
heating in vacuum. A brief description is made of the ap-
p7ratus of the IMASh-5M type, produced at the Institute of

e 1/2
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CZECHNSLOV/KIf/Solid State Fhysics - Mechanical Properties of E-10
Crystals and Polycrystelline Substances

ibs Jour : Ref Zhur - Fizika, No 7, 1958, No 15715

Machine Research of the Academy of Sciences, USSR, making
it possible to observe directly in the microscope, to photo-
graph, and to take motion picture films of the nicrostruc-
tures of different materials, and also to measure the de-
fornations of heated specimens,
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AUTHORS: Bernsteyn, K. L., Candidate of Techknicazl Sciences 22-10-16/32
Blanter, M. Ye., Professor, Doctcr of Tecinical Sciencecs
Lozinskiy, M. G., Doctor of Technical Sciences
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TITLE: Achievements znd Teéndencies in the Developuent ol Soviet
Metallogragty {Dostizheniya i tendentsii v razvitii sovetskoy
metallografii :

PERIODICAL: Zavodskaya Laboratoriya, 1957, Vol 2, Hr 10,
pp 1202-1211 (USSR)

ABSTRACT: In the introduction *he 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 ig diviced
into % chapters entitled:

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

V. P. Leanik, and A. A. Lebedev is described. The optical
industry of the U3SR ic at present producing the following
asparatus (which are here described as being up-to-date):
microscopes "MHM-8", "LHM-6" and "liH K-S, which are
remarkable, besides their very uniform illumination, also
by an add tional lateral illumination and are destined for
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ané Tendencies in the Development of Soviet 72-10-16/32

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

the consrict effcct (upen which specizl stress is lcid here)
an cdditionel device is grovided for the microscope

"I M-8" consisting of: & meital mirror cordunser with
parabolic reflection, « ring-shuped diaphragm, and
ahiftable auxiliary line. For this purpose & derk field

15 used. Purthermore, the use of “cenical” and "nolarized"
light in the microscope is mentioned, but the implewments
necessary for thisg purpose alv not described. As one cf the
"last achievements of opiical technical ergineering" the
nethod of phase contrast is mentioned,which is based upon

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

wLK", makes it possible to take photocraphs in the microscope
by means o¢f an ordinary camera. FTurthernore, the "high
pressure mercury 1i¢ ht source" 1is described here gos well as
shortwave ultraviolet rays in the microscope in conncetion with
the change of color. The respective apparatus is not described.
Further, the newly constructed microscope "MHMMN-14" with
remote control for radioactive subs-ances and a television
microscope, which radiates a picture from a microscope on to

APPROVED FOR RELEASE: 08/23/2000 CIA-RDP86-00513R000930630001-9"



"APPROVED F?R RELEASE: 08/23/2000 CIA-RDP86-00513R000930630001-9

Achievements and Tendencies in the Development of Soviet 32-10-16/32
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
microstructure of heated metals and alloys, end 2.) methods
for the investigation of the properties of metals under

the influence of different temperatures. In general heating
in a vacuum (in rerefied eir) is dealt with, because, if these
conditions prevail, the formation of cruats and films can be
avoided. As z device suited for this purpose the " HKaAW -SE"
ig mentioned, which makes it possible to carry out research
work at temperatures of up to 1100°C &t vacuum tensions of up
to 60 kg/mm2 and to measure deformations. 3.) Meusuring
metallography (here described as utilizetion 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
etc. treated. The most important works in this fields are by

APPROVED FOR RELEASE: 08/23/2000 CIA-RDP86-00513R000930630001-9"



"APPROVED FOR RELE

IE;

ASE: 08/23/2000 CIA-RDP86-00513R000930630001-9

E

* ' pehirvnments and Tendencies in the Development of Soviet 32—10-16/32
Metallography

S. A. Saltykov, I. L. Mirkin, A. A. Glacolev and the "very
latest" are by L. 5. Morozov, 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
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LOZINSKIY, M.G., doktor tekhn, nauk,

-
Development of using rapid induction heating in industry.

Vest.mash. [37] no.11:66-74 ¥ '57. (MIRA 10:10)
(Induction heating)
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" V X Zakharovich, ;
ASSONOV, Aleksandr Danilovich s SHEPELYAKOVSKIY, Konstaz}tin .
LANKIH,Petr Aleksandrovich,; YAITSKOV, S.A., inzh.; SHKLYAROV,
1.l.,1inzh.; RABIH, M.0.,1inzh.; SENYUSHKIN, H.V.; ZHIVOTOVSZIY,
A.H.: BORISOV, N.I.; SHAYKOV, A.A., doktor tekhn. nauk,red.;

~LQZINSKIY, M.G.,doktor tekhn.nauk,rstsenzent,; HODEL', B.I.,tekhn.red.

[Gas cementation with induction heating] Gazovaia tsementatsiia
s induktsionnym nagrevom. Moskva, Gos. mauchno~-tekhn, izd-vo

mashinostroit. lit-ry, 1958. 87 p. | (MIRA 11:12)
(Cementation(Metallurgy))
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BETANELI, Archil Xosifovich,; LOZINSKIY, M.G.,doktor tekhn. nauk,retsenzent,;
LARIN, M.N., doktor tekhn. nauk,prof.,retsenzent,; LOPADZE, T.N.,
kﬂnd; tekhnc muk.’ dotso'red.; H'Km' VQDQ' tekhn. redo

[(Hardness of steel and hard alloys at high temperatures] Tverdost'
stalei 1 tverdykh splavov pri povyshennykh temperaturakh. Moskva,:
Gos. nauchno-tekhn. izd-vo mashinostroit. lit-ry, 1958. 9% p. °
, (MIRA 11:12)
(Steel--Testing)
(Alloys--Testing)
(Metals at high temperatures)
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18(5) PHASE I BOOK EXPLOITATION Sov/L495
Lozinskly, Mikhail Grigor'yevich

Promyshlennoye primeneniye lnduktslonnogo nagreva (Industrial
Application of Induction Heating) Moscow, Izd-vo AN SSSR, 1958,
470 p. 5,000 copies printed.

Sponsoring Agency: Akademiya nauk SSSR. Institut mashinovedenlya.

Resp. Ed.: P. Ye. Dt'yachenko; Ed. of Publishing House:
V.S. Rzheznikov; Tech. Ed.: T.A. Prusakova.

PURPOSE: This book 18 intended for engineers, technieians, and
advanced students of machine-bullding vtuzes 1nterestecf in
the modern theory and practice of induction heating and in
equipment for rapid contactless heating of metals. The book
may also be useful to designers and engineers in machine-
building plants dealing with technological processes connected
with induction heating.

Card 1/8
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Industrial Applicatiom (Con'ts SOV/1495

COVERAGE: The author explalns the theoretical principles of

induction heating of metals. He provides the necessary technical da~

ta for designing induction heaters for heating 1imited areas of
objects of various shapes (zonal neating) and describes the
construction and princliples of deslgning machine tools and attach-'
ments insuring efficlent application of rapid induction heating.
He explains 1in detail the changes ozcurring in séael after surface
hardening by 1nductlon heating and the selection of optimum
conditions for rapid heating and subsequent coollng. The book 18
based on 1nvestigatlons carried out by the author and on
industrial experience in 1nduction heating. It discusses the
speclal features of varlous new teehnological processes associated
with induectlon heatling, introduced in the USSSR and abroad. It
also describes the newest types of Joviet and foreign induction
heatling equipment for freguencies of 50 cps to 10 Mec. The author
dedicates this work to the late V.P. Vologdin, Professor and
Corresponding Member of the cademy of Sciences, USSSR, who laild

‘ the foundatlons for the application of induction heating in the
USSR. He refers to A.D. Assonov, K.Z. Shepelyakovskiy and .
P.A. Lankin, who successfully developed the method of rapid
carburization by induction heating. The followlng institutions

are mentioned as having made contributions in the field:

T e
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Industrial Application (Con't.) S0V/1495
Leningradskiy elektrotekhnicheskiy institut, NIITVeh, Leningradsidy
politekhnicheskly institut and the Leningrad plant "Svetlana®.

The author acknowledges the achievements of Bngineers

R.F. Mladzhev, G.I. Babat, Yu.B. Vigdorovich, A.A. Razgulyayev,
ALA. Baturichev, V.A. Vasil‘tyev, N.A, Moffet, B.N. Shustov, and

I.A. Oding, Corresponding Member of the Academy of Sciences, USSR,

an"aﬁﬂinvmtnr-.E.'Northmp. There are 22

: 1 references, of which
193 are Soviet, 22 English, 3 German,

1 French and 1 Polish.

SR
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AL, Lozinglkiy, M.G, and

AUTHORS: Guterman, M.B,, Dron' ,

N
Teumin, M. T, CMoscowj.

TITLE: Simultaneous application of X-ray and micro-structural
analyses for studying the processes of deformstion in
heated metals and alloys, (Odnovreumennoye primeneniye
rentgeno-~ i mikrostrukturnogo analizov dlya izucheniya
protsessov deformatsii nagretykh metallov i splavov).

PERIODICAL: Izvestiya Akademii Nauk SSSR, Otdeleniye Tekhnicheskikh
Neuk, 1958, No.,1l, pp. 11-20 + 2 plates (USSR)

ABSTRACT: In studying the kinetics of the process of deformation
of metals and alloys within a wide range of temperatures
and deformation speeds it is of great scientific and
practical interest to investigate eimultaneously the
changes in the micro-structure of the materiesl and the
distortions of the crystal lattice caused by stresses
of the first and second type by using X-ray methods,
Aonaratus developed by the Institute of Engineering Technology
AS USSR (Institut Meshinovedeniya AN S3SR) and
described in earlier papers (Refﬁ 3) ensbles observalion
i s - a&Id ;

irectly under a microscope and on/pnotograpns of the
microstructure of getals and alloys during the process of

Card 1/5heating up to 1100 C applying simultaneously tensile
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Simultancous apnlication of X-ray and icro-stI
for studying the processes of deforuction in hesztel pte

conteining 7% o at 600°C in vacuwi, The resulbs
investipations are graphed in rig.7. Micro-photogr
and X-rey diffraction patterns nroduced during these
e-seriments are showm in Figs.8 and 9, The sinultaneous
X-roy structural and nicro—stiructurszl invectigztions of
the process of deformution of heated materials with the
nere described equipment using the new,sharp beom X~-ray
tubes (which pernit reducing the exposure time to 1.5 to
2 minutes) opens up extensive poseibility of studying the
relations governing the softening of metals and alloys,
There are § figuree and 4 references, 11 of vhich are
Russian,

SUENMITTED: August 26, 1957,

ASSCCIATTION: Institute of Engineering Technology, Ac.Sc. USSR.
(Institut Mashinovedeniya AN SSSR).

AVAILABIE: Library of Congress.
Card 5/5
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30V-129-58-6-2/17

AUTHORS :Lozinskiy, M. G. (Dr .of.Tech,Sci.), Guterman, K.B. and
Antipova, fe. I. (Engineers)

TIPLE: Micro Nonuniformity of Deformation of Metals during Hign
Temperature Heating (Mikroneodnorodnost' deformatsii

metallov pri vysolkotemperaturnom nagreve)

PERIODICAL: Metallovedeniye i Obrabotlka Metallov, 1958, Nr 6,
pp 6-9 and 4 plates (USSR)

ABSTRACT: Oding and Ivanova (Ref.1l) have shown that in the volume
of specimens subjected to tension at room temperaburc and
at elevated temperature the speed of expansion differs in the in-
dividual local sections of sizes of about 10 mm,

In this paper information is given on the relations govern-
ing the kinetics of nonuniform deformation in the micro
volumes at temperatures above and below the equicohesion
temperature, i.e. under regimes at which the grain bound-
aries are respectively weaker or stronger than the body of
the grain. .The experiments were effected on equipment de-
veloped by the Institute of Machinery, Academy-of Sclences,
USSR. A’xa;uable.feature-pf.this-equipment is the
possibility of direct observation under the microscope and
photographing of the micro structure of the surface of the

APPROVED FOR RELEASE: 08/23/2000 CIA-RDP86-00513R000930630001-9"
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50V-129-58-6-2/17

Micro Nonuniformity of Deformation of HMetals during High Tempera-
ture Heating.

studied specimens when heating up to 1100°C during the
process of deformation under tension in vacuum, For measur-
ing the micro hardness a series of indentations by a dia-
mond pyramid were made in the longitudinal direction of

the specimen with spacings of about 0,05 to 0.1 mm; these
indentations were viewed with a microscope with a mag-
nification of 20U %times, During the tests one and the same
section of the surface of the specimens was continuously
observed and photographed and the produced series of micro
photographs permits comparison of the nonuniformity of the
deformation and of the individual micro volumes of the speci-
men. The accuracy of measurement was 0.05%. Figs.2 anl 3
(plates) show two series of micro photographs made of
the same section of the surface of annealed spceimens of a
single phase nickel-molybdenun. alloy, with 7% WMo, during
heating and tensile stressing in a vacuum of about

10-5 mm dg col. In Fig.4 the deformation is graphed of the

Card 2/4
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Micro Nonuniformity of Deformation of Metals during High Texmpera-
ture Heating.

individual micro sections and of the entire zone during the
tests of the specimens, the micro photographs of which are
shown in Fig.2. In Fig.5 the deformation curves are graphed
o f micro sections and of the entire zone during testing
of a specimen, micro photographs of which are given in Fig.3.
Fig.6 shows the micro structure of a specimen of a homo-
genized ageing alloy of iron with 12 wt.% Mo after being
subjected to tensile stresses of 40 kg/mm2 at 450°0C for 2
hours. In Fig.7 the relative changes of the dimensions of
the diagonals of the square indentations (shown in Fig.2),
by the diamond pyramid,on the specimen surface are graphed.
Fig.8 shows the micro structure of the surface of a speci-
men of Fe-Mo . alloy (12 wt %. Mo) after being subjected
to a tensile stress of 40 kg/mm? at 450°C for 2 hours in
vacuum. The here described experimental results have enab-
led for the first time the recording of the kinetics of the
nonuniform .process of deformation in micro volumes in a wide
temperature range by direct observation., Thereby the non-
uniformity observed earlier in relatively larger volumes of
lengths of 1 - 10 mm (Ref.l),. .wa s. considerably more

Card 3/4 pronounced in sections of dimensions from 50 p onwards.
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Micro Nonuniformity of Deformation of Metals during High Tempera-—
ture Heating,

Furthermore, within a single grain, the magnitude of de-
formation evaluated by distortion. of the indentations on
the specimen and the change in the spacings of these in-
dentations varies very considerably. There are 8 figures
(4 of them plates) and 5 references, of which 4 are Soviet
and 1 English,

ASSOCIATION: Institut Mashinovedeniya AN SSSR (Institute of
chinery, Academy of Sciences USSR)

1. Metals - Deformation 2. Metals - Temperature effects
3. Metals - Test methodls

Card 4/4
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S0V/24-58-6-l/35
AUTHORS: H.('}_:’_Lozwin and A.E., Fedorovskiy

TITLE: Elastic Vibrations Measurements as a Method of
Investigating the Thermally Induced Changes of Properties
of Metals and Alloys (Izucheniye metodom uprugikh
kolebaniy kinetiki izmeneniya svoystv metallov i splavov
pri nagreve)

PERIODICAL: Izvestiya akademii nauk SSSR, Otdeleniye tekhnicheskikh
nauk, 1958, Nr 6, pp 19-29 (USSR)

ABSTRACTs The authors of this Paper used a vibrational technique
for studying the processes associated with the embrittle-
ment of certain steels tempered at 5500C, and for
investigzating the anomalous internal friction variation
in commercial iron. The experimental apparatus was
designed so as to permit measurement in air or in vacuum,.
Fig 1 illustrates the equipment in diagrammatic form,
and 1ts detailed description is given. The test pleces
were 1n the form o: wires 6 to 8 mm in diameter and 120
to 200 mm long. At room temperature the natural frequency

Card 1/ of transverse vibrations of metal and alloy specimens of

ard 1/7 this size is usually in the 700 to 1000 ke range. In
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order to induce transverse vibrations in the specimens,
these were suspended horizontally on two 40 u diameter
tungsten threads. The sourcs of the vibrations was an
electromagnetic vibrator, to the membrane of which one of
the W threads was attached. The detector of vibrations,
to which the other W thread was attached, consisted of a
barium titanate piezo-electric crystal. The vibrations of
the test piece induced in this cerystal a sinusoidal
voltage which was amplified and fed into an oseillograph.
The maximum voltage was, of course, generated when ths
Specimen was vibrated at its resonance frequency. The
direct (Young's) modulus of elasticity was calculated from
the resonant frequency, and from the dimensions and the
mass of the specimen. The logarithmic decrement was
calculated from the rate of decay of the specimen vibra-
tions when the power was shut off. An electro-mechanical
counter determined the number of vibrations which occurred
before the amplitude decreased by 50%. The circuit dia-

Card 2/7 gram of an automatic discriminator for measuring the

v logarithmic decrement is shown in Fig 2. In Fig 4 the
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temperature dependence of the logarithmic decrement S is
raphed for: = commercial iror (curve 1); 2% Mo-Fe alloy
curve 2); 2% W-Fe alloy (curve 3); 2% V-Fe Alloy
(curve 4). The curves 1, 2 and 3 were characterised by
& peak located at 1107C, gimilar to that observed previou-~
sly by Kb (Ref 6). The presence of this peak is attri-
buted to the stress-inducsd diffusior of the nitrogen
atoms. The absence of a peak on the urve of the 2% V-Fe
alloy is explained by the affinity of vanadium toz
nitrogen, as a result of which the amount of this gas
remaining ir sclid solution was insufficient to cause the
anomalous effect. In the next stage of the investigation
the mechanism of temper embrittlement of the steel 30KhGSA
was studied by correlating the results of impact tests
carried out on spscimens tempersd several times at 640
and 540°C, with the results of internal friction measure-
ments made previously ou the same specimens, Fig 5 shows
Card 3/7 the temperature dependence of 8 for specimens quenched
from 9009C (curve 1). 1000°C (curve 2? and 1150°C (curve 3),
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