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USSR / Solid State ﬁhysics / Structural Crystallography

Abs Jour t Ref Zhur - Fizike, No, 5, 1957 No,11596

Author Movchan, B.A. ) . . e

Inst . "M KLL‘ e o b e i\a [ :r[»-_ ‘ % U»t\ S {'\

Title Method of Contact X-ray Microphotography of Alloyed Steels
and Alloys,

Orig Pub Zarod, laboratoruja, 1456, 22, lioF, 817 - 820,

Abstract t A description of measures for improving the technique
of X-ray microphotography, The unfavorable effect of the

continuous spectrum is reduced by using a special X-ray
tube with reduced intensity of this spectrum, and also by
choosing the voltage at which the ratio of the intensity
of the characteristic radiation to the intensity of the
continuous spectrum is increased, For this purpose, a
sharp-focus tube (constructed bv B, Ya, Pines) is enployed,
and the voltare on the tube is chosen experimentally in the
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USSR / Solid State Physics / Structural orystallography

Abs Jour + «ef Zhur - Fizika, No, 5, 1957 lo, 11595

Abstract t range of 18 -~ 22 kv to obtain maximum contrast, It is
established that the thickness of the investigated plate
should not be greater than any of the structural com-
ponents (0,08 -- 0,10 mm in individual cages 0,3 mm),

The form of radiation for each case and particularly for
elements that are closely located in the Mendelev table,
should be specially chosen, To investigate the irrezular-
ities in ailoys of iron with respect to the chromium, it

is recommended to employ iron radiation, to employ cobalt
radiation for manganese, and chromium radiation for niobium
and titanium, To refine the charaater of irregularities, it
is recommended that separate X-ray photography be employed in
geveral characteristic radiations, The method is recom-
mended for the determination of the stratifecation in rolling,
irregularities in the zrain of cast and overheated steel,
etc,, with possible substitution for the method of auto-

radiography,
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HOVCHAN, B.A. )
- Some characteristics of intercrystalline heterogensity and

chrystal structure of the weld Joint in 1Kh18H9 chromium-nickel
auatenitic steel. Avtom.avar.lQ no.l4:75-82 J1-Ag '57. (MIRA 10:10)
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' AUTHOR:  Movchan, B.j. (Kiyev) SCV/24-58-4-23 /35
TITLE: Peculiarities in the Distribution of Impurities Between

S01id and Liquig Phases in Alloys (Ob Osobennostyakh
Taspredeleniya primesi mezhdu tverdymi i zhidkimi fazagi
vV splavakh)

PERIODICAL: Izvestiya Akademii Nauk SSSR, Otdeleniye Tekhnicheskikh
Nauk, 1958, §r 4, pp 122 - 123 (USSR)

ABSTRACT: The distribution of Ag, Cu and 2zn between solid ang liquid
phases of binary Al alloys was studied by an X-ray method.
High—purity alloys of the following composition were
brepared: Al-Ag 4.8%, Ag 7.30%; Al-Cu 3.2%, Cu 8.3%;
Al-Zn 4,98y, 20.10% and 14,79 2Zn. These were forged,

X-ray abgorppion coefficient thap Al. Hence, portiong of

light coloured field on X-ray pictures. The liquid phases
of the above alloys were found to contain a greater
broportion of alloy element than the respective sgolig
Phases. 1In the boundaries between phases, however, there
Cardl/4 is a layer, 2 to 4 K wide, with g higher alloy-eclement

35420011-3"
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50V/24-58-4-23/39
.Peculiarities in the Distribution of Impurities Between Solid and
ILiquid Phases in Alloys

content than in the respective molten phase. There 1s

also a very high alloy-element concentration in those
portions of a two-phase alloy where the molten phase is
contained in a narrow gap between two adjacent solid phases.
It was found that the alloy-element content in such gaps

is 100 to 200% greater than in the respective molten phases.
The area of these gaps in X-ray pictures is approximately
1% of the total area. During dendrite growth coring

begins when the growing secondary (and higher-order) arms
form a narrow gap which attracts alloy aoms. X-ray
analysis shows that the concentration of the second component
in the interstices of the above alloys, obtained by
relatively slow crystallisation down to a temperature
somewhat abcve the solidus line and subsequent quenching .
may exceed the maximum alloy-element content in the liguid
phase, as given by the phase diagram. This is due to
peculiarities in concentration in narrow gaps.

X-ray analysis has shown that in a number of cases a melt

Card 2/4
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SOV/24-58-4-23/39
Peculiarities in the Distribution of Impurities Between Solid and
Liquid Phases in Alloys

which is considerably richer in alloy-element content

than the remaining molten phdse, penetrates into the
cracks formed during solidification. Thisg effect is
particularly pronounced in alloys with a columnar grain
structure, e#4g. in peripheral zones of Al + 2.6% Cu ingots.
An enriched melt penetrated into the initial crack.
Subsequently, as the columnar crystals grow so the crack,
filled with the enriched melt, grows. As a result

®veins®™ or "strings" with a high alloy-element content
form in the solidified metal. The peripheral zones of

the ingot have a higher Cu content than the central zones,
i.e. liquation in the reverse direction takes place.

The above range of phenomena is assoclated with the
existence of concentration layers at the boundaries
between phases and concentration characteristics in the
"gaps® under the conditions equilibrium and non-equilibrium
coexistence of phases.
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" Peculiarities in the Distribution of Impurities Between Solid and
Liquid Phases in Alloys

There are 4 figures and © references, 4 of which are
Soviet and 2 English.

SUBMITTED: May 12, 1957
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S0V/24.-55-10-20/34 .

AUTHOR: _Movchan, B. A, (Kiysv)
TITLE: Polygonisation of Cast Metals and Alloys (Poligon.zatsiya
litykh metailov i splavov)

PERIODICAL: Izvestiya Akademil nauk SS5SR, Otdeleniye telkhnicheskikh
nauk, 1958, Nr 10, pp 122-123 + 1 plate (USSR)

ABSTRACT: Various theories exist as to the shape and size of primary
crystallites in cast metals (Refs.l, 2, 3, 4). The author
of this paper has shown that a change of shape of primary
crystallites occurs even in metals and alloys which do not
undergo a phase transformation., Pure nickel and copper
ingots weighing 500 g each were melted in a laboratory
vacuum furnace and slowly cooled at a rate of 2 to 3°C per
sec just after solidification. A mirror surface suitable for
micro-examination was obtained, The cross-section of the in-
gots consisted of nearly equi-axed crystals, with somewhat
elongated crystals at the periphery. Primary dendrites were
visible at the ingot surfaces., The dendritic forms of growth
on the ingot surface cross in random dirsctions the new
straight boundaries of nearly equi-axed crystallites (Fig.l).
Very frequently a straight btoundary in the ingot surface has
the appearance of a micro-crack which narrows down into the
depth of the specimen. Thin straight boundaries in the ingot

Card 1/5 cross-section reach, ir the majority of cases, to the surface
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Polygonisation of Cast Megals and Alloys

crossing the dendritic fcrms of growth, A similar change in
shape of the primary srystallites cccurs in synthetic binary
and commercial multi-compone:rt alleys ¢f the iron, nickel and
copper base scolid sclution type which do not undergo a phase
transformaticn during ccoling. Fig.Z2 shows the micro-
structure of an industrial ingot cf stainless stesl of the
chromium austenitic type Ehc5hz0. Owiing to tne dendritic
inhomogeneity. the micro-structure simultaneously fixes the
primary dendrites and the bcundaries of new crystallites., The
breaking down cf primary ~rystallites occurs immediately after
completion ¢t the primary crystallisation of a metal or alloy.
The following characteristic peuliavities 0% the breaking
down process are: 1) A clange in shape ¢f the primary den-
drites occurs in alleys of the solid solution type with a
narrow -sclidification range (see Fig.3). As the solidifica-
tion range widens the breaking down of crystallites becomes
less and less evident and finally cz2ases as Tne micro-defects
and the dendrit:c innomogeneibty increase. In alloys with a

APPROVED FOR RELEASE: 07/13/2001 CIA-RDP86-00513R001135420011-3"
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Card 3/5

large componen!{ content the toundaries cf tone new crystall-
ites become very non-uniform 1n width and may stop entirely
at individual micro-defezts (Fig.4)., As the concoutration
increases further the breaxing down of tne prinary crystall-
ites ceases. <) A ~hange in the snape of primary (broken
down) crystallites occurs on slcw cooling from the solidifi-
cation temperature of metals and alloys. as weli as on fast
cooling. 32) In metals and alloys with aistinct textural
growth, which is expressed by columnar crystallites with
uniform orientation, new crystallites also possess columnar
orientation., The new boundary can bcrder onto a few primary
crystallites, In the absence of a strict textural growth,
new boundaries form crystallite shapes which are close to
equi-axed., 4) There is no change in the shape of primary
crystallites in 2-phase alloys io which the second phase
forms during solidification or immediately after solidifica-
tion, In most cases the boundary appears as an etched groove
(Figz.5a). In some portions the boundary consists of a chain
of etched grooves (Fig.5b) or possesses a more complicated
structure., The indicated peculiarities of the grain struct-
ure of the new crystallires agree well with the dislocation
nodel of the boundary of two different grains (Ref.6). There-

APPROVED FOR RELEASE: 07/13/2001 CIA-RDP86-00513R001135420011-3"
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Polygonisation of Cast kietals ard Ali<ys

fore, the point-like etch figures in tne boundary, similar
to those shown in Fig.Sh, can Ye considered as the result of
linear dislocations, which are perpendicular to the nicro-
specimen area. having ccme to the zurface., The measured and
calculatad relative deflection anglss for adjacent crystall-
ives agree satisfactorily if “he degree of disorientation is
small, Figs.,b5a and 6t show the grain struccure of a nickel
inzot which can te voniidered as a -~ombination of linear and
screw-type aislccativne., As the resuis of analysis, it can
be said that in 233t m=2tals and sclid sclutions the aovement
and grouplng «f disloszmions during Tssling at nigh temvera-
fures lealds oo the Jormat on of npew Doandaries, In the pres-—
ence of a suificiont gualt iy OF aliTo-vatancies anG oohor
defects Lhore 1s uo chasge ¢f siuape of Lhe primary crystall-
ites. Thus, the above change =f primory crystallites in
caost mztals and alleys cac bte classified as a process of
polysonisatinn ol cast artuls and alicys as conparsd witn
the usual process of vranuvietizso vf ailoys as the result of

¢
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Polygonisation of Cast letals and Alloys

phase transformations, straightening of voundaries and
collective recrystallisation., It is quite possible that
the polygonisation process cccurs also in high temperature
monophase regions of alloys which at lower temperatures
undergo phase transformations. There are 6 figures and 6
Soviet references.

SUBMITTED: May 14, 1958,

Card 5/5
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of the shure of primary

Linary, ani industrial <1‘0¥s wi?h seyer. b
tie tyve ol auaid polutiung, on Iron, oV ol
paser., “hege ulioye had nnt been gukjected
tions during the process of cooling. next,
Fontnres of thic fractiuring of priosary crys:
and alloys vere dugurived. This procese muy
as cne et nolygonizaiion of cast mrtals onl
{ragt 20 ine crain vy pronclation of llays
forme i’ our, by the egualization of bounda?i%
crystellization are wre 4 figurec ani
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MOVCHAN, Boris Alekseyevich [Movchan, B,0,]; STETSENKO, Vnevolod
Ivanevich:; WIMCHUHOVA, O,, red,: PATSALYUK, P,, tekhn.red,

(Technical uses of radiocactive isotopes] Radioaktyvni izo-

topy v tekhnitel. Kylv, Derzh,vyd-vo tekhn,lit-ry URSR, 1959.

183 p. {MIRA 13:1)
(Radioisotopes—Induatrial applicationa)
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AUTHOR: Yovchaon, P,1,, “ondidrte of Technicnl “ciences
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TITI Nr the Reagong snd the “echonism of Uo+ Mprge’ri-:
Yelds Vith Pne Thane Austenite “tructure

pe

"ERIODICAL:  avtometicheskava svarks, 1060, Vol 17 “r 7,
np 4%-66 (1o .
°p ) $ 2 Bran &S

ARTORACT: Trhe author states, that & strict theory o€ o+ crack-
1ng in welds with one rhase austenite struc*ure does
not exist. "oviet and foreign specinli-ts zre “fisa-
greeing on the working hypotheses on the re=zcon anl me-
chanism of hot cracking. The Toviet svecialis*e ™,
Rabkin, T.7. "rumir (Ref,1} and later on R,7. “eigyar
(ref, 2), 7,7, lashko and ~.V, Tashko-‘vakyar '“ef 7)
#rd others found a tasic resularity of rot tri-*lera~-
These regularities are established by the echonl of 4,
A. Pochvar (Ref, 4, 5 and others). The princir~i fac-

tors of intercrystal destruction show more com-lete

intas

the hypotheses of intercrystal durability, “or il
tre

ty N.N. Prokhorov{®ef, 9,1n), The author divii:
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NOV /DG 1D AT /1
Cn the Reasons and the “echanism of ¥ot 7Trackirg in "elle wi+- “rea
Phase Austenite “trucutre

whole problem of the welds hot cracking into ‘o
1) "ot cracking in welds, which crystalize in one
ph=se austenite region and 7) hot crackirg ix
joints, which crystalize developing a two-pn-re
more compound system. The author discussesg - ¢
clusions of P.I, Pruk (Ref., 76) and A.%. Toneov o
nuan“ity and quality of inner crystal heterco-en
on the siructure and composition of intercrys:=~
zones. The experiments on polygonization rneve <
that in cast metals and in one-phsse alloys -
of crystallites without phase transformat;
plece., Pef. 31), M™his efect occurs immeAd
final rardening. It was clzssified as poly
of cast metnls and alloye. 7. Teitz /Ref. “ ' nroaron.
sticates the possibility of accumulatisr of imrerar.
tiong after hardening. Mhe +ested welde con+niced:
19-267 Yi, 16-187 Cr, N,45-0,80" »p, 0 _fc_r oo -

C.17 C, 0.018-0,0247 S, 0 0267 T, The weldir-

manre
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fn +-¢ Reasone and tre Tecrnnisr of Yot rrnckive in Melde mith Tre
Theece Austenite “tructure

~

ynder flux tvpe '7-74, Mhe welding con” *itione mere:v
T = #5650 43 T = %6278 Vo ¥ "0 m/n, Mith tre nPT? af
redin~ec*ive =ulp-ur-isotopes, *he structure o. TUe
ervstallizotior front in welfe? joints of chrove ni-
ckel sterl wns investipnted, ™he nickel conten®s nf
this steel were Aifferent, 17-0F7, Also low corion
steel witr 7,57 Ti wng invectisoted. The wellirc 20v-
Aitions were: T = TS0 - 800 A o= TL-TA VGV = n
Tre electrode wire wes made of type Tv-24 wiftr o oS-
meter of & mm. Tn *re center of tre plate, where *“e
weldins took place, piece of radionctive TG‘?I was in-
serted, The insertion was prepared uy A gamall inro’
of the correspandirg steel. * radionctive 180%.ne of
gulphur was tLrour-t in., ¥nile *he wellins arc roes
over t=e insert, tre liquid met=1l, which cont='ns t-a
radionctive =ul;“ur, separstes, That war twe plies "ere
rormed. The upnper ore cont=ined thre radloﬂf‘*lm ::o N -
ne, The carillary effect =% crystellizrtiorn of =1l27n
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On the Reasons and the Yechanizm of Yot “raclking
Phase Austenite “tructure

was investigated., Two stages of maerosconicnl

in one-phase welds must ve distinecuished: 1°
sitility of forming a certer of intercryste

tion at the limit of polygo:ization in tkq+ I

the "weldiny tub", which hecames “ard, unler

of crystallizatior, which joins with tbe liquid nn

of the tub, Z) The possihility of serminco*ing *' =
cracking bty some foreign sutstances during the mrare~-
of the later development of thre crystallizatiorn Front

here are two possirilities to stabilize the welde of
pure austenite structure against “ot cracking: 1% “u--
plementary alloying of the weld with ~lements, +1cr
decrease the diffusion mobility of tre a*toms of tre va.
sic alloy. “oly*<enum, Tungsten, Throme etc. can '=n
used, 2) Tncreersing tre overhem*ing of tre weldirng -
There are 13 photorraphs, ? granhs and /472 referennec .

Card 4/5 37 of which are “oviet, 5 ¥nglish and 1 "erman
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.‘n the Reasons and the Yechaniem of Yot Crackire in Yelds with "ne
Fhane Austenite Structure

L3SOCIATICN: nrdena trudovago “rrsnneo znameni institut elek*ro-
svarki imeni Ye,C., ¥Tatona A U™"® ( Tnetitute of Tlec-—
*ric Welling imeniYe.”., Tnton A% ifkr"7? of the “rier
of the Red Panner of Tabror)

SUENITTZD: ‘*rapch O, 1050
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25(1,7) S0V/125-59-8-2/18
AUTHORS: Movchan, B,A,. Rabkin, D.M., Gurevich, 5.M., and
ZavreB"i}uF’ S.D.

TITLE: Some Technological Peatures of Electron Beam Welding
in a Vacuum

TERIODICAL: Avtomaticheskaya svarka, 1959, Nr 8, pp 12-17 (USSR)

ABSTRACT: This article describes an apparatus for electron beanm
welding in a vacuum developed at the Institut elektro-
svarki imeni Ye.O., Patona (Institute of Electric Weld-
ing imeni Ye.O. Paton), and work done to determine the
relation between parameters of the welding process
and characteristics of the melt obtained. The au-
thors first describe the IES-L1 laboratory device for
electron beam welding in a vacuum, consisting of:

1) a vacuum chamber with rotating table and an external
drive; 2) a vacuum system using a VN-461M lamellate-
stator pump, a high-vacuum steam-o0il pump TsVL-100,

and type VIT-1 vacuum gauge; 3) electrical equlpment
consisting of step-up and filament transformers from

Card 1/4 a GKT-250 X-ray apparatus, a KRM-150 kenotron, LATR
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S0V/125-59-8-2/18

Some Technological Features of Electron Beam Welding in a Vacuum

Card 2/4

autotransformers, and control and measuring equipment.
Construction and outfitting of the vacuum chawker is
described in some detail. The half-wave kenotron rec-
tifier is rated at a consumed power of up tp 1 kw,
Voltage during welding can be varied in limits up tc
10-1% kV; this range is below that at which X-ray
radiation becomes a problem. Welding current up to_4
150 ma is available. Vacuum is no less than 2 x 10

mm of Hg. In the experimental chamber circular, junc-
tion, and over-lapping seams can be made. Welding
speed is smoothly regulated from 2-28 m/hr. During
experiments to determine the influence of the para-
meters of the process of electron beam welding in a
vacuum on the melting of the basic metal, the relaticn
netween the depth and width of the weld and the amount
5f electron current, anode voltage (that between the
cathode and welded object), welding speed and posi-
tion of the cathode in relation to the plates being
welded was studied. The basic metal used in the ex-
seriments was industrial titanium VT1. PFusing was

APPROVED FOR RELEASE: 07/13/2001 CIA-RDP86-00513R001135420011-3"
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S0V/125-59-8-2/12
Some Technological Features of Electron Beam ¥Welding in a Vacuunm

performed on a plate 5-6 mm thick under various weld-
ing conditions. Basic parameters of the process are
riven. Computation of the required degree of rarefac-
tion in the chamber is outlined. A higher tharn usuai
vacuum - 2 x 107" mm of Hg - was used in these experi-
ments to assure quality results,_ It 1s stated that

at pressures higher than 3 x 10=3 mm of Hg the elec-
tronic process can easily become an ionic one., Results
of the experiment are illustrated (Figs 5-8) and
briefly outlined. It was established that an increase
in current causes a noticeable increase in the depth
and width of the weld. Voltage also has a significant
influence on the melt of the basic metal. In contrast
to electric arc welding, a voltage increase substant.
ially increases the depth of the weld. The width and
depth of the melt can also be controlled by varying
the welding speed.

Card 3/4
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50V/125-59-8-2/18
Scme Technological Features of Electron Beam Welding in a Vacuum

There are 1 photograph, 1 schematic diagram, 2 struc-
tural diagrams, 4 graphs and 3 references, 1 of which
is Soviet and 2 English.

ASSOCIATION: Ordena trudovogo krasnogo znameni - Institut elektro-
svarki imeni Ye.Q. Patona (Order of the Red Banner of
Labor - Institute of Electric Welding imeni Ye,O.
Paton} AN USSR (AS Ukr SSR)

SUBMITTED: May 14, 1959

Card 4/4
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§ 18(7) SOV/32-25-1-29/51
* AUTHOR: _ Movchan, B. A.
TITLE: Method of wuantitative Absorption Microradiography of

Chemical Heterogeneity in alloys (Metod absorbtasionnoy koli-
chestvennoy mikrorentgenografii khimicheskoy neodnorodnosti
v splavakh)

PERIODICAL: Zavodskaya Laboratoriya, 19%9, Vol 25, Nr 1,
pp 68 - 70 (USSR)

ABSTRACT. The essence of the present method is that a stardard lamina
of the metal forming the basical component in the ailoy is
placed on the finely gruzined photofilm together with the
lamina of the alloy to be investigated. Spots of various
densities appear on the photofilm after developing. Basing
on the film density, which depends on the passaze of X-rays
through the sample on the on: hand, and on the standard
sample on the other, an equation for the calculation of the
solved component concentration can bhe obtained fro~ some
mathematical derivations. In case the alloy zonzists of three
components, three different radiogreaphs must be tnken. By

the use of the microphotometer MF-2 or MF-4 and a thirty-

APPROVED FOR RELEASE: 07/13/2001 CIA-RDP86-00513R001135420011-3"
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Method of Quantitative Absorption Yicroradiography of 50V/30-25-1-29/91
$ Chemical Heterogeneity in Alloys

ASSOCIATION:

fold magnification of the projector, the Jdenc’ty of a plane
of 0.005x 0.1 mm can be determinad. The X-ray tuhe BSV was
employed and some elements were determined /Title). The
ghotofilm NIXFI with an emulsion of the MK type features

a linear section in the sensitometric curve within tze
densit, rar:e of 0.3 - 1.0. The method was tesied on binary
and tertiary alloys with an aluminuz and correr tase and

a determination accuracy of + 10 - 15% was found.There is

1 table,

Institut elektrosveri im. Ye. C. Patona Akademii n:uk USSR
(Institute for Zlsevin ¥ div: imeni Ye. 0. Paton of the
Acade y »f Sciercec, Jkr3sl)
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5(4)
AUTHORS: Movchan, B. A., Dazykovich, I. Ya. 30V/20-125-2-32/64

TITLE: On the Selective Penetration of Dissolved Elements
From the Liquid Phase Into a Crack (Ob izbiratel'nom
proniknovenii rastvorennykh elementov iz zhidkoy fazy
v treshchinu)

PERIODICAL: Doklady Akademii nauk SSSR, 1959, Vol 125, Nr 2,
pp 354-355 (USSR) J%o . 2 Beo 5v

ABSTRACT In the present paper direct determination of the concentration
of the liquid enriched in the crack formed on the boundary
between the phasesis carried out. The experimen’s were carried
out on alumimm-copper- and aluminum-zinc alloys, which had
been produced from pure components (99.995 %). Carrying out
of experiments is described on the basis of a schematical
drawing. The authors operated by means of the guanvitative
and qualitative abgorption-microradiography. The esseniial
feature of microradiography is based on the simulteaneous
microradioscopy of the sample (small plate) %o be
investigated and of a pattern on a fine-granular film. The
following photometrization of the microradiographic pictures
makes it possible to determine the chemical ccmposition of the

APPROVED FOR RELEASE: 07/13/2001 CIA-RDP86-00513R001135420011-3"
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On the Selective Penetration of Dissolved Eiewents S0V/20-125-2-32/64

From the Liquid Phase Into & Crack

given microstructure. The accuracy of the methed of
quantitative microradiography is +(10 £ 15)% of the

quantity to be measured. According to the resulis deteruined
by this method, the copper- and ziac-content in the crack

is considerably higher tharn the average value «f this

content in the corresponding allsys. A microradicgram of a
sample having a crack recorded by means of ircu radiation

is shown in form of a diagram and the results of the
quantitative radicgraphy are given in a wuable. In the cracks,
which are in contact with liquid aluminwa-copp~r alloys with
2 - 9 and 7.8 % copper the zopper content is aosout eyual to
eutectic concentration. This 3lsc agrees w2ll with the results
obtained by metallographical analysis. The alloy filiing the
crack is of eutectic structure. With an increase of the zinc-
and copper content in the respective alloys the tendency
towards forming surface cracks diminishes., The selective
penetration of the dissolved elements into the crack may be
explained by a tendency towards establishing an equirlibrium
between the phases. The copper- and zinc-coatent in the cracks
agrees within the error limits with the concentrations

APPROVED FOR RELEASE: 07/13/2001 CIA-RDP86-00513R001135420011-3"
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* On the Selective Penetration of Dissolved Elements S07/20-125-2-322/64
From the Liquid Phase Into a Crack

determined from the liquidus of the diagrams mentioned.
There are 2 figures, 1 table, and 9 references, 8 of which are
Soviet.

ASSOCIATION; Institut elektrosvarki im. Ye. 0. Patona Akademii nauk S8SRH
(Ins titute of Electric Welding imeni Ye. 0. Paton of the
Acadeny of Sciences, USSR)

PRESENTED: December 7, 1958 by a. aA. Bochvar, Academician

SUBMITTED: December 2, 1958
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S0V/125-60-2-15/21

. AUTHORS: Movchan, B.A. and Kushnirenko, B.N.,
) —— v
TITLE: The Welding of Austenite S‘ceel("v‘lith Independent Filler
Wire

PERIODICAL: Avtomaticheskaya svarka, 1960, Nr 2, pp 89-91 (U3SR)

ABSTRACT: Information is given on the results of experiments
with automatic welding under flux, using the automatic
double-arc "DTS-24" welder and powder metal filler
wire. The welder was slightly altered to separate the
second welding head from the welding current circuit,
thus making it "independent" and melting by the heat
at the metal pool. The fil&er wire was kept 5 to 12-mm
from the arc at a 40 to 45”7 angle to the electrode

(see drawing). The following problems were studied:
1) The influence of decreased superheating on the
crystalline structure, and the tendency of high alloy
compositions of the "Kh16N18" and "KhlG6N24" types to

W ! %//

Card 1/3
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50V/125-60-2-15/21
The Welding of Austenite Steel With Independent Filler Jire

form cracks. The feeding of neutral wire (empty tube
°r powder wire filled with CaF2) into the tail part of

the pool improved the crystalline structure. The number
of hot cracks (their total length) decreased by 40 to
60%, 2) The summary effect of cooling the welding pool
and modifying with the aid of

conium,"calcium)¥]

ture and nea

& of the welds in austenitic high
lybdenum and tungsten introduced in-

APPROVED FOR RELEASE: 07/13/2001 CIA-RDP86-00513R001135420011-3
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50V /125-60-2-15/21
The Welding of Austenite Steel dith Independent Filler Wire

to 2.5%. The polygonization was completely suppressed,
the columnar structure became much finer, and hot
cracks were absent. Experiments were also conducted

in which the simultaneous effect of cooling, modifica-
tion and allyoing were checked. In this case, the powder
wire was filled with ferromolybdenum with a small
addition of cerium. The experiments gave quite satis-
factory results. The results of the experiments make

it possible to recommend the described welding method

for improving the crystalline structure, and for di-
minishing the tendency of the weld metal to form hot
cracks. There is 1 dagram.

Card 3/%
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/1.35/60/000/010/002/015
12300 Wiy 2209 2006/8001

ATTWORY Boghvar, A, A,, Academicien, A3 USIR, Rykalin, N, N., Correspanding
WMesber of A3 UIM, Professor, Doatar of Technicel

: Sstences,

Renhar Cand¥ists of Tecimical Jcisnces

- prot , 1960, ¥o. 10, tp. 34

TR Iaformation {s given an results of jnvestigetions wads by various
aothore an the technologioal wtrength of wetal qgainst hot arsck farwation. .?l
fellawing dasic points in the prodlew of crystallization oracks are stated:

1. In snalysing the technclagical streagth, two maln peculiarities of the
eanditions in vhich this streagth sanifests 1teelf during welding and casting
processss mist be taken into ecoount: ) the technalogical treagth appeese
during the cooling ef the work whan phase transforsations in the metal and
etrustural changes take Dlsce, b) the technological strength manifests itself
under eanditions of wmitually squilibrated stresses, 1, o, when stresses in the
sanss of local ahanges in the spscific volume of - the cooling wetsl are balsaced

cart 13

!mi stresses -N»una E the at)acent sones. 2. Crystallisation (racks arise in

the orystallisation rangs of the metal and sy devalop In the solid stats during
sceling. A sharply pranounced drop of ductility of the allays, nased e TeTpe™
tre range of brittleness, is observed in the “effective® crymtallitatiaon range.

Cardidate of Teehnioal Setences, Movchgn,

TITLE) On the Probles of “Hot® ( -gu-nnnﬂ‘?nku .vr ,\« #
|

The basie ssshanism of plastio deformaiion in the liquid-sclid astate cooaista \\

1 the sutual displesement of cryatallites, The upper limit of the TefrectiVe”
srystallitsction range 18 the tamperature of interlscing and coalescence of the
dandrites; 1ts lewer limit is the temperature range of brittlensesa, when
passing through this rangs, the deformation sechanise changes ubruptly aod
slastic deformation of the crystallites dsvelops intansively together wih
1ntererystallite displacemant. 3, The theory of the technological strecgth in
welding and casting sust be based on the comparison of processes of deformation
nd  changes in duotility. The notlen that the alloys sre ot ductile ia soltd-
11quid stste is not correst. The alloy being in solid-liquid state has, within
e tamperature range of tTittleness, s duotility which ts characterized by
small valuss ef relative elongstion. It was exparimsantally @stablizhed hat

ths relative slongatiom of the allcy in the “sffective” erystallitaticn rayge
was oommsnsurable with the deformeticn i this gons. It 18 precissly the
@uotility of alloys in solid-iiquid stats that ensures the teahnalogical strength

s welding ond easting, and dats on the dustility of the allays 1n this state
paruit the evaluation of their technologteal strength, 4, The tecmclogical
strength reserve in casting or welding depands an the correlation belween the
tempersture range of brittleneas, quotility in this renge, and the intensity of
elestio-plastis deformation incressing with dropping emperature. All these
thres velues must be cansidered when evaluating the strength ressrve,

%, Changes in crask ssnsitivity can be detsrmined ty one of the charssteristies
1f the two others reasin constant, 6. Cracka tn casting may be fllled wp by
Nydrostatia pressure and oapillary forces, 7. PFactors detaraining ihe tempers-
ture renge of brittlsnsss duotility and the deformation rate rre aumeratad.

card V3
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Aol A Saric Al ke,
MOVCHAN, B. A.

Doc Tech Sci - (diss) "Microscopic non-uniformity in cest alloys.”
Novosibirsk, 1961. &7 pp; with illustrations; (Academy of Sciences

USSR, Siberian Division, Joint Academic Council for Physics-Math-
ematics and Technical Sciences); 22C copies; price not given;
list of author's works on pp 41-43 (18 entries); (KL, 6-6l sup,

212)
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- MOVCHAN, Boris Alekseyevich; LUFANDIN, I.V., red.; MATUSEVICH, S.M.,
‘\_' tekhn, red.

[Microscopic heterogemeity of cast alloys] Mikroskopicheskaia

neodnorodnost! v litykh splavekh, Kiev, Gos. izd-vo tekhn.

lit-ry USSR, 1962, 339 p. (MIRA 15:3)
(Alloys—Metallography)
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AUTHOR:  Movchan, B,A. (Kiyev) /) .
P er———— ‘
TITLE: Concentration Layers at Inter-Phase Surfaces in the
(Crystallization of Alloys a fo: 23 59

PERIODICAL: Izvestiya Akademii nauk SSSR,Otdelenife tekhnicheskikh

ABSTRACT:

Card
1/ 4%

nauk, Metallurgiya i toplivo, 1960,Nr 2, pp 72-78 (USSR)

As was shown by the author in earlier work (Ref 1), the
normal approach to the calculation of possible dendritic
heterogeneity using equilibrium diagrams involves
assumptions that make it unsatisfactory, for the study of
microscopic distribq§iono . The anthor now gives results
of experiments with/Wl-Cu, Al-Zn;' Al-8n,|Cu-8n, Zn-Sn
ovarT wide concentration ranges and some Sn-Pb,"Sn-Bi-and
Al-Agvalloys. These showed the peculiarities of
distribution of components between phases associated with
concentration changes at the inter-phase boundaries. For
studying the distribution between solid and liquid phases
in isothermal holding, forged, homogenized alloys were
kept above the solidus temperature (controlled to * 0.59C)
for 24% hours in air or in vacuum and then cooled under a
water jet. With such heat treatment concentration layers

v
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Concentration Layers at Inter-Phase Burfaces in the Crystallization

of Alloys
were detected by micro-X-radiography (Fig 1). Figs 2, 3
and .4 give for Al-Cu, Al-Zn and Al1-Sn, respectively, the
difference between the concentration of components in the
capillary channels and in the bulk of liquid as functions
of liquid-phase concentration: all the relations are
similar, with a maximum corresponding to differences of
about 19, 11 and 26%, respectively. For studying the
influence of concentration layers on component distri-
bution during non-uniform crystallization, partly-
erystallized alloys above the solidus ftemperature were
quenched with a water jet; the cooling rate and average
speed of crystallization before quenching were determined
from cooling curves obtained with a type MPO-2
oscillograph and 0.25 mm diameter chromel-alumel wire
thermocouples. Fig 5 shows a microradiograph for Al-Cu
(3.2% Cu) crystallized at 650-630 OC at 0,085 mm/sec.
From this and similar studies of other alloys the author
concludes that as soon as the growing dendrite axes from
capillary channels selective penetration of components
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Concentration Layers at Inter-Phase Surfaces in the Crystallization

of Alloys

begins, forming concentration layers at the inter-phase
boundary on isothermal holding; as dendrites divided by
parrow inter-axial zones grow further enrichment occurs,
and the final concentration can exceed that of the last
portior of iiquid as calculated from the equilibrium
diagram (an example of this effect is tabulated for Al-Cu
and Fig & gives the copper concentration in the last
portion of liquid without and with allowance for
capillary effects). The inter-axial spaces are a few
micreons wide and can have various crystal structures

(Fig 7). Fig 8 shows a photomstric curve of a micro-
radiograph of Al-Cu (2.9% Cu) peaks corresponding to
inter-axial areas. When the segregating component does
not form concentration layers the enriched zones are of
different, frequently spherical shape (Fig 9). With very
pronounced enrichment non-equilibrium structures can be
formed, e.g. eutectic. Such a non-equilibrium structure
can also be produced by other heat treatment (Fig 10). 0//
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Concentration Layars at Inter-Phase Surfaces in the Crystallization
of Alloys

The author recommends further experiments to delineate
possible equilibrium and kinetic effects at the inter-
phase boundary under his experimental conditions.

There are 10 figures, 1 table and 8 references, of which
6 are Soviet and 2 English,

gare v

SUBMITTED: June 23, 1959
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AUTHORS Wﬁnd Dzykovich, 1 Ya

TITLE The possibility of influencing the distribution of crystal lattice defects in hughly alloyed
casting alloys

SOURCE Akademiya nauk SSSR. Institut metaflurgii. Isstedovaniya po zharoprochnym splavam
v 9. 1962. Materialy Nauchnoy sessii po zharoprochnym splavam (1961 g.), 243-248

TEXT The authors tried to find out whether it were possible to avoid the formation of a mosaic struc
ture in crystals of single phase casting alloys by increasing the rate of solidification and by decreasing the
mobility of dislocations in the matrix of the solidified alloy. The data of X-ray and of metatlographic analyss
of X16H20 (Kh16N20) and X20H80 (Kh20N80) alloys, with and without additions of Mo and after various
thermal processes, indicate possible ways of regulating the structure of casting alloys. A formula is given for
the time at which the process of formation of the mosaic structure for preliminarly hardened alioys takes

There are 4 figures and 2 tables

U
RT

place t = (e
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AUTHOR ¢ Movchan, B, A,, Candidate of Technical Sclences
TITLE: The correlation of physical micro-heterogeneity and hot cracks in
weld Joints
PFRIODICAL: Svarochnoye proizvodstvo, no. 4, 1962, 6-8
TEXT: The author analyzes chemical and physical micro-heterogeneity

developing during crystallization. He discusses the arising of physical hetero-
geneity in non-equilibrium erystallization of weld Joints, One of the extreme
cases, 1s the appearance of hot cracks in single-phase alloys along the devc op-
ing polygonization boundaries. This type of intercrystalline fallure Is in the
first order connected with physical mlcro-heterogeneity of austenite type steeis
and alloys. For the purpose of eliminating the formation of hot cracks, metal-
lurgical and technological means should be developed to reduce the total amount
of defects 1in the erystal lattice, to inhibit their shift, and to prevent
partially or fully the polygonization process, An effective inhibition of poly-
gonization in single-phase weld joints of the austenite type can be achieved by

reducing the diffusion mobility of atoms of the metallic base in the high g
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The correlation of physical micro-heterogeneity ... AOGE/A101

temperature range. This can be brought about by additional alloying of welds
with elements which strengthen interatomic bonds and consequently increase the
heat resistance of solid solutions with a face-centered cublc lattice, (Tne
additional alloys can be chromium, tungsten, molybdenum, tantalum, rhenlum and
others). The author mentions a method developed by Movchan and Dzykovich (Ref.H)
for rapidly determining the effect of alloying elements on the mobility of
defects in the crystal lattice. The effect of additional alloying with Mn, ¥, Ta
and Mo on the magnitude of actlvation energy of polygonization U for several
alloys is given in the table below:
‘Composition of alloy U in kcal/mole . There are 3 figures, ! table and

T . 1 & i
T 16-20 (KnlGN20) + 2.5% Mn . 683 references: 6 Soviet-bloc and
L ¥ 16-20 (KnhléN2C) 2.5% VW 70

(16720 (i ) Mo ! 5 _
;12_35 E;gigggg; géS% o ;2 5 ASSOCIATION: Institut elextrosvarki
o ' ’ imeni Ye. C. Patona,

|
i
I
|
X13:35 (Kn13N35) + 2.5% Ta - B4 \ AN USSR (Institute of

2 non-Soviet-bloc.

¥ 20780 (Kh20NB0) 10% Mo 5]

. X 20180 (Kn20NBO) + 4% Mo . 8 Electric Welding

imeni Ye. O. Paton,
AS UKrSSR) A
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AUTHOR: Movchan, B.A.

N

TITLE: Microheterogeneity of Welds

PERIODICAL: Avtomaticheskaya ewvarka, 1960, No. 9, pp. 24-%2
dln 33 ipn 6O

TEXT: The article presents the sontents of a report read at a zonference on

the occasion of the 90th bYirth armniversary of Ye.0. Paton. The micsroscople

and chemical hetersgeneiiy of wald melal and Lts effens 1s d{acuessd with
refarences %¢c existing data (Refu 1-*71 and ths means o ccmirol LV are
suggested. I¢{ bad beea proven tha® in erperiments with scra%shed iines net. i
work on X{6H 20 (&n16820) steel walds with 2.4% Mo content, heid in 500- ‘}
600°C that polygcnization develonped during heating, s defintte depsndenne

exista between the polyganizaticn 2tart iime and ‘tempersiure and zan bhe er-
pressed as

12
[

/T

ot
3
(34
Q
®
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where u ig the activasion energy ={ th
mol for the Knl16N20 alloy with 2.4% Mo fgotnernic scaking teamper

(in absolute scale’, R « a conatants (R = ¢ :al/mol ).

This dependencze i% shown graphicaily for 3wz allcys (Fig. 3) #here 1 and u
ig the polygonization astlivation snergy sf the alloye. and the arrcwd indi-
sate the ninimam cocling rata at whish o> bhoundaries would "separate”. Poly-
gonization can be guppressad by %ws Beansi ‘. by using faster cooling by
means of a high-tiemparature rangs {vus sarefully shosslng an optimum rate in
order not to apeed up polygontzatisa ty abruptly formiang %tensicn gtresses),
and 2. by additional alloying wiih elsmentis raising the activation energy
and bdraking the polygonizaiics pracess fully cr somplesely. It follawe

from data obtained by Swalin, Martin and Olsoa (Ref. 13) <ha: tungeten and
molybdenum have a braking effest oa diaiccations in the lattice of nilckel
alloys. Expsrimente with sustenitis Ligh-alloy etesl sonfirmed this (Ref.
14, Shorehorov). In cther expsrimente inciuding author's own, '2-14% Mo in
nichrome alloys were sufficient to prevent polygonization and ralse the hot
eracking reaistance. Aluzipum and titaniam are no% suitable for alloying;

¢ Ycaniary "separatizn’
j

Card 2/5
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in the author's laboratoery titanium and pariiculariy alaminum {n a quantity
of 0.8 to 1.5% 8lightly raised the rracking tendency {n stsel. Apparently,
atoms of chemical impurities (sulfur, phosphorus) in a s0ltd solution grid
bend portions of crystaliites giving way to new dislocations (Ref. 16, 17).
It can, therefore, be expected that thair low *ontent will reduce polyguniza-
tion. A commercial nickel weld is an erampie. I% had M2t crazke. Clear
polygonization boundaries could be seen in the microstructure (Fig. §, a),
and 0,010 - 0.042 % sulfur was revealed in a ss1id solution; the addition of
cerium in a small quantity bouand the sulfur in the iiquid pool into fine
disparse particles c¢f cerfum sulfide (Fig. 5, bJ, and the suifur wes practi-
cally absent in the sclid scilution and alsc in the polygonizatiocn boundaries.
Another preventive means ia the sugienitc ferriti{> weid metal structure which
prevents hot cracking and {ntersrysialline serrosion by radically changing
the nature of physical hetercgene{ty. The fo.iceing sonzlusions are made*’

1. Noneguilibrous crystallizasion of the wa.ding pocl causes chemizal and
physical heterogeneity. 2., Thia heterogeneity strongly affects the strength
of the weld metal in the pr.:ess of ‘ts formation and the physical and che- bx
mical properties of welds in sarvice, Y. There {3 a siose ralation batween

Card 3/5
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the chemical and pbysical Bizrsheter genelty on the :ina side and the heg*

eycle, compcsition, magnitude and grawth cf sensinn stressas in welding pro-
¢es8s on the cther. It is possible to roatroi the cthemizal and phyeical
microheterogenelty of welde in certain

simits by sonirnlling “hese factara,
- 4. Purther studies of thig 33Trelatiaon of factors are necegsary. There are
6 figures and 17 refesrences of whish "} are S~viet and 4 English,

ASSOCIATION, Ordena Prudovags Krasnogs Znament -
Ye.0. Patona AN USSR {Electriz Weldin
Red Banner cf Labor” of the Azademy -

troevark! im,
e "Order Jf the

SUBMITTED: April 23, 1960
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AUTHORS: Movchan, B.A., and Nerodenko, L.M.

TITLS: New data on crystallite boundaries in austenitic welds

& ' . .
PERIODICAL: Avtomaticheskaya svarka{nno.G, 1962, 13-16 Maéég“/jéy,gl

TEXT: The rormation of polygonization boundaries was studied on specimens of
welds onX 16420 (Khl6N20) stecl during isothermic heating at temperature;
between 500 and 700°C. specimens were taken from butt welds in Khl16N20 steel
with 2.5-2.64 Mo, and additionally alloyed with Mo by feeding alloying powder
wire into the cold portion of the welding pool; this prevented polygonization
and hot cracks. Microsections, prepared after soaking at different tempera-
tures for ditferent times, were studied metallographically. Gradual formation
of boundary sections was observed using a heating electron beam in a vacuuwn,
and the boundary pattern was the same as is usually revealed by electrolytic
ctching after heat treatment. Coordinate networks of fine scratches made on
polished microsections and distorted in electron beam annealing showed local
microturns and shifts proving that polygonization is connected with the regu-
lation of dislocations. X-ray diffraction confirmed this. The observed regu-
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larities indicated that the time necessary for the start and end of the poly-
gonization process in preliminarily fixed (quenched) alloys is

u
RT
e
0

b

where U is the activation energy of polygonization depending on the chemical ///“
composition of the metal; ty - a value depending on the cooling rate and the =
relative disorientation of adjacent parts of the metal; T - the temperature of
isothermic annealing; R - a constant equal to 2 cal/mol. The activation energy

of Khl6N20 steel reached 76,000 cal/mol. Conclusion: In order to reduce the
diffusion mobility of atoms of the metal matrix in the high temperature range,

S0 as to inhibit polygonization in gingle-phase austenitic welds, the welds

should be additionally alloyed with elements strengthening the interatomic bond

forces and hence increasing the refractoriness of solid solutions with a
face-centered lattice. Such elements include chromium, tungsten, molybdenum,

and tantalum. There are 4 figures.
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A350CIATION: Ordena Trudovogo Krasnogo Znameni Institut elektrosvarki im.
Ye.0.Patona AN UsSR (Electric Welding Institute "Order of the
Red Banner ot Labor" im. Ye.O.Paton, AS UKrsSR)

SUBMITTED:  September 9, 1961
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AUTHOR: Movchan, B, A.; Dzy*kovich, L. Ya.; Nerodenko, L. M.

P 2
TITLE: A new approach to analysis of the mobility of imperfections in the crystal lattice
in alloys

SOURCE: AN SSSR. Institut metallurgil. Issledovaniya po zharoprochny*m splavam,
v. 10, 1963, 52-57

TOPIC TAGS: crystal lattice, crystal lattice imperfection, alloy, alloy crystal structure,
crystal lattice imperfection mobility

Ay P ams -

ABSTRACT: High energy nuclear radiation, plastic deformation and rapid cooling of alloya
from high temperatures (not exceeding the melting point) often lead to imperfections in the
coystal lattice. The most important foature of the proposed approach to the analysis of the
mobility of imperfections in solid solutions is the fact that the diffusive motion of the dis~
locations is considered in continuous connection with the chemical composition and, conse-
quently, with the type of atomlc action in the alloys, Data on the mobility of dislocations
allow one tojudge the relative mechanical properties of alloys at high temperatures with- .
out employing complicated and lengthy tests. The described method of estimating the

e o —nay T nm
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diffusive mobility of dislocations on the basis of a wedge-shaped casting is distinguished by

. simplicity, rapid analysis and clarity and may be used with success for finding heat
resistant alloys on the basis of solid solutions, for selecting satisfactory welding alloys,
etc, Orig. art. has: 2 figures and 1 table.

\ ASSOCIATION: Institut Metallurgii AN SSSR (Metallurgical Institute AN SSSR)
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MOVCHAN, B.A., DZYKOVICH, I.Ya,

éééBapid method of selecting one-phase alloys with satisfactory weldability
" and heat resistance, Avtom, svar. 16 no.2:34-40 F '63., (MIRA 16°4)

1. Institut eletrosvarki imeni Ye,&\l’atom AN '5.
(Alloys——Metallography) (Welding—-Testing
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"Electro Beam Radial Heaters for the Fusing of letals.®

Report to be submitted for the International Conference on Electron
and Ton Beam Science and Technology in Toronto, Canada, 3-7 Mav 1%96hL.

Kiev Institute of Electro Welding
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esoyuznoyo soveshchnniye po’ voprosam taticheakoy 1 dinamicheakoy
prochnosti materialov i konstruktaionnykh elementov pri vysokikh i nizkikh
“temperaturckh; 34, Termoprochnost!. materzalov i konstruktsiomvkh elementov (Thermal
~strength of materials and construction ‘oleme ts) : 1 1y soveahchaniyao Kiev,
Naukova d ;I\a 15 19 8-27 :

n: metallurgic teating ma
a;m-l;n metallurgic ‘testing machine . ,‘? oy ‘
WBSTRACT: The effect of alloying niobium with transiti elements Yo, W, 2r, and V |
on its phys sal and me hanical properties was: investigated The allo;'s Were preparad
ter the method ‘developed by the Institute for Electrouelg ng_im, Ye, 0, Paton AN -
rSSR (Institut elektrosvarki im, Ye, O, Paton AN UkrSS SSR). ‘bucrophotogrmphs of the
oys studied are presented, Tho: microhardneas',atrength limit, degres of deforma-
-tion during*cold setting, and the change in the lattice parameter of the alloy wera
determ:.ned" : tion of the alloy car The xperimantal results are -
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~L_078.3-67 BT (m) /ENP() /6TT/P(k)  TJP(c) JDfus/aD ,
| ACCTNR AT6034441 (A /N ) SOURCE CODE: UR/0000/66/000/000/0099 /0104!
!

AUTHOR: Movchan, B. A.; Malanhenko, I. S,

ORG: none

TITLE: The strength and ductility of some single-phase and two-phase
electron beam-meltgﬂrqipbium-bnae alloys

SOURCE: AN SSSR, Imstitut metallurpii. Svoystva { primeneniye

zharoprochnykﬁ splavov (Properties and application of heat resiastant
alloys). Moscow, Izd-vo Nauka, 1966, 99-104

TOPIC TAGS: niobium base alloy, carbon containing alloy, tunpsten
containing alloy, zirconium containing alloy, alloy microstructure,
alloy mechanical property

ABSTRACT: The microstructure and mechanical properties have been
investigated in electron beam-melted binary Ng-0.1%Z C and Nb-0.15%C
alloys, in termary Nb=16.5% W-0.1% C and Nb-16.5% Ww-0.15% C alloys, and
in a quaternary Nb-16.52 W-0.1% C-0.5% Zr alloy. Carbon in an amount

of 0.15% increased the susceptibility to brittle failure of niobium and |
Nb-W solid solution at room temperature. Generally, the addition of i
more than 0.1% C led to a complete loas of ductility of all tested
alloys. However, at temperatures higher than 0.45 of the melting tem-

(Card 1/2
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L o7843-67
| ACC NR: AT6034441

H

!pcrature, the addition of 0.1% carbon effectively strenpthened the alloy
!matrix. Alloying Nb=-16.5% W=0.1% C alloy with 0,572 Zr increased the
istrength and ductility characteristics of cast metal, e.g., the tensile |
| strength from 51.3 to 39 kg/mm? and elongation from 4.8 to 10%. Zir- i
!conium addition flso reduced the anisotropy of the mechanical properties:
of cast Nb-U-C'alloys. After hot deformation and annealing Nb-C alloys
at 1150C for'2 hr and Nb-W-C alloys at 1400C for 2 hr, the alloys had a
recrystallized structure with a respective prain size of 5—6 and 7—38
(on the standard gscale) and with uniformly distributed plobular carbide
particles.l%Rectystallized Nb-16.5% W-0.1% C-0.5% ggf lloy had a room~
temperature tensile strength of 70 kg/mm2, an elongation of 27.8%, a
reduction of area of 553.6% and a tensile strength of 35.0 kp,/mm2 at
1200C. Thus, complex alloying of niobium with elements of the IVa and
VIa groups within the 1imits of solid solutions makes it possible to
obtain high-strength compositions with a satisfactory ductility at room ;
temperature, Orig. art. has: &4 figures and 2 tables.

|

SUB CODE: 11/ SUBM DATE: 10Jun66/ ORIG REF: 008/ OTH REP: 009/
| ATD PRESS: 5102
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[ACC NRy APT0C2311 7T T T T SOURCE CODE: UR/0126/66/021/003/0448/0451
.
l AUTH®R: Movchan, B. A.; Nerodenko, L. M.

‘ ORG Institute of Electric Welding im. Ye. 0. Paton, AN UlaSSR (Institut elextrosva.rka

| AN’ UicrSSR) |
1

TI"‘I:,- Equality of activation energies for delayed fracture, steady-state creep, and
selimb of dlslocatlonym high-alloy steels l%'

‘SOURCE: Fizika netallov i metallovedenlye, v. 21, no. 3, 1966 L4,8-451

TOPIC TAGS: crystal dislocation, creep, high alloy steel, material fracture I
ABSTRACT: The authors studies the interrelationship between ;
polygcmization parameters ini"cast high-alloy steels for strength
and, creep properties at temperatures 5% above the melting point |
amder relatively high stresses. Equality 1s established between. |
“the activiation energles for polygonization, delayed fracture .
and steady-state creep. The resultant data are treated from the, ;
‘svardpo:.nt of the mechanism of thermally activated dislocation {
~c;11mb a3 determined from the rate at which trz processes studied ;
take place. The alloys studied were Knl7N17\5(0.05-0.07% C, ;
~0.6=0. 7% Si, 16.5-18% Cr, 16.5-17.5% N1, remainder--lron) and i
5Kh1§N37 (0.05-0,07% C, 0.6-0.7% 51, 37.0-38.0¥ Ni, 15.0-16% Cr, I
229 er--iron) additionally alloyed with manganese. tungsten : ;
’k ‘molybdenum. The alloying elements were added in identical g

=

C d unC:
ard 1/2 7 51@?—517,5 f’j’—_

1
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CACC NR: AP7002311 ,
”%uan‘citiea (1.7 and 3.4 at.%) during melting to study the effeot

wE these.olements on the mopility of defeots in an iron-chromivm=

,. Kol solid solution. Cast spegimegfm gr smtgiggw wg;?\;g;d
oz mechaniocal tagts of delayed frac . ks/mmg. whize sepes

o
aiZoys were oonduoted at T=600 uthq.:é;%g with dw25 kg/ma®.

were oonduoted at .
pﬁ?ﬁrsﬁb{yl’m:}l oSy?igurea; 1 formula and 1 table. [JFRS: 37,4615]

oTMar65 / ORIG REF: 002 / OTH REF: 001
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MOVCHAN, B.I,

and the ojen <luster

Polarimetric s+udy of the nziv™ o
NGC 6530, Uch.zape LGU no.326 4a .

(MIHA 1815)
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;1001#% FCC O ,
AC 07 SOURCE CODE: UR/2960/65/000/003/0048/0054

AUTHOR: Rodionov, §. F.; Movchan, B, N. <« <

wcien ~ry

ORG: hay a Wi O/

TITLE: Application of the theory of multiple light scattering in the atmosphere tg((
the effect of anomalous transparency 12 e 5

SOURCE: Leningrad. Univergitet. Problemy fiziki atmosfery, no. 3, 1965, 48-54

TOPIC TAGS: anomalous transparency, direct solar light, ultraviolet spectral range,
aerosol, spectral transparency, light scattering

ABSTRACT: The effect of anomalous transparency consists of an increase in the rela-
tive atmospheric transparency for light of shorter wavelengths when the sun nears
the horizon. This effect can be detected by observations of direct solar light in
the ultraviolet spectral range of the ozone zone at 2950—3260 X. Several theories

" have been offered in explanation of this phenomenon. S. F. Rodionov (S. F. Rodionov.
Prozrachnost' atmosfery v ul' trafioletovoy oblasti spektra. Izv. AN SSSR, Seriya
geogr. 1 geofiz., t. 14, No. 4, 1950; S. F. Rodionov, Ye. N. Pavlova, Ye. V. Rdultov- -
skaya, N. M. Reynov. Selektivnaya prozrachnost' atmosfernykh aerozoley. Izv. AN SSSR,
Seriya geogr. i geofiz., No. 4, 1942.) explained anomalous transparency as resulting
from specific atmospheric layers consisting of aerosols and appearing near the earth's -
surface in the morning and eveuning. Spectral investigations of amospheric transparency showed

Card 1/2
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L 3100165 - . — _—
ACC NR: " AT6007609 o

similarity to the spectral transparency of aerosols at the wavelengths 3125 & and
3250 X. The daily rate of the aerosol absorption bands with an increase of trans-
parency at noon and a decrease at evening correlated with the daily rate of humidity
changes. This could be considered as support of Rodionov's theory. . v. Rozenberg
O granitsakh primenimost{ zakona Bugera i ob effektakh obrashcheniva, anomal 'nov
prozrachnosti 1 selektivnoy prozrachnosti atmosfery. DAN SSSR, t. 145, No. 6, 1962.)
and G. P. Gushchin (K teorii effekta ancmal’'noy prozrachnosti. Izv. AN SSSR, seriya

t geofiz., No. 8, 1962.) hypothesized the anomalous transparency as a result of
multiple light scattering in the atmosphicre at a low position of the sun. An attempt
was made to support this hypothesis by ~tservations at sea level, but the results

of the observations werecriticized. In 1962, photometric measurements in the spec-
tral ultraviolet ozone zone were carried out at a height of 4250 m above sea level.
The goal of these measurements was to examine the possibility of applying light
scattering to anomalous transparency. The distribution of brightness above the solar
disk and the aureole near the disk were measured at sunrise and sunset, and the i
resultsof the measurements were represented graphically in the original article. No .
increase of brightness in the solar aureole was found for various zenithal distances

of the sun at the moment of development of anomalous transparency. Light scattering
cannot be considered to be the reason for anomalous transparency. Orig. art. has: -
5 figures, (EG)

!

SUB CODE: 04/ SUBM DATE: O07Feb64/ ORIG REF: 010/ ATD PRESS: Y214 S

Card 2/2 LC -

— e g g - - —— e e

APPROVED FOR RELEASE: 07/13/2001 CIA-RDP86-00513R001135420011-3"



APPROVED FOR RELEASE: 07/13/2001 CIA-RDP86-00513R001135420011-3

nducted by the P
variations ‘of the terrestrial ,atmsﬁheric
)

n of the spectrum (2950—3300 In

hanges f ttansparency a.ttrihutable to daily ozone fluctuations, the

) ' and. solar eclipses, tegular variations in the.
to: result from the tvilight et‘fect.f ‘rhese

aviolet were. detected as & T

of the intensi.ty of radiation from

region st sunrj.se. On the

te University of regular
n the ultraviolet ,ozone regio

of trunsparency in the ultr
toelectric obsemtions ‘made
ered akylight in the: ci.rcunlunar

ull regulu' wariatio
1 ncluded tha. :

APPROVED FOR RELEASE: 07/13/2001 CIA-RDP86-00513R001135420011-3"



"APPROVED FOR RELEASE: 07/13/2001 CIA-RDP86-00513R001135420011-3

layer ‘axid those arisingas
. s of the a.tmsphere,

APPROVED FOR RELEASE: 07/13/2001 CIA-RDP86-00513R001135420011-3"



"APPROVED FOR RELEASE 07/13/2001 CIA-RDP86-00513R001135420011- 3

: :? M‘ m REX .l.'_.-f L P LR P SR AR ke e e S

STERENBOGEN, Tu,h.; I‘KNCHAH. BeSe

TSN

Some causes of lov toughness of vertical seame on low-all
Avtom.svar.6 no.6:11-19 D '53.

oy steel.
(MIRA 8:k)

1, Institut elektrosvarki im. Ye.0.Patona Akndemii nauk URSR-
(Steel—Welding)
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MOVCEAN, B. S.; PATON, Boria Yo.

"Redical Electron Beam Heaters for Melting of Metals".

lon B
Report to be submitted f~r the firat International Conference on Electg:niax;gn :x; t;::m
Seli’ and Technology, sponsored by the Electrothermics and Metturgy . v i n ot
Eie:l:ischemical Society and %he metallurgical Soclety of The American institute
Mechanical Engineers (AIME), 3=7 Mar 6k, Toronto, Cansda.
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MOVCHAN, F. F., - Eng.
USSR (600)
Floors

Machines for polishing parquet flcors. Biul. stroi. tekh. 9, no. 20, 19_5‘2.
.

9. Monthly List of Russian Accessions, Library of Congress, January, 1953, Unclassified.
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BELIKOV, N.A.+ MQVCHAN, P.F.; KRYUGER, Yu.V., mdaktor; CHRBYSHEVA,
Ye¢.A. tekhnicheskly redaktor,

[Use of machinery in painting] Mekhanizatsiia maliarnykh rabot.
Moskva, Gos.izd-vo lit-ry po stroital'stvu 1 arkhitekture,
1953. 151 p. [Microfilm]

(Painting, Industrial)
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inzhener, redaktor; BEGAK, BeA., redektor; MEDVEDEV, L.Ya.,
tekhnicheakiy redaktor,

[New methods for the interior finishing in nigh-storied buildings]
Novye me%ody wvnutrennikh otdelochnykh rabot v mnogoe tazhnom stroi-~
tel'stve. Moskva, Gos. izd-vo lit-ry po stroit. i architekture,

1955, 78 ve (MIRA B:4)

1, Moscow, Vaesoyuznyy nauchno-issladovatel!skiy institut organiza=
tsii 1 mekhanizatsii stroltel's¥ra,
(Building)
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