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' AUTHORS : Sinel'nikov, K. D., Ivasov, V. Ye., 56-2-5,51

Safronov, B. GC., Azovskiy, Yu. §,, Aseyev, C. G

Je

TITLE: The Separation of Isotopes in o Ton-Steady Molecular Flow
(Razdoleniye izotopov pri nestntsionarnon molekulyarnon
techenii)

PERIODICAL: Zhurnel Eksperimental'noy i Teoreticheskoy Fizilki, 1938,

Vol 34, Nr 2, pp 327-330 (USSR)

ABSTRACT: In the non-stezdy molecular flow of ercury vapor a change
of the content of isotopes in the flow is observed. The
scheme of the measuring arrangement is shown by & diagraa.
As material served mercury which wes in a stesl ampoule and
could be separated froa the ayatem by wmeans of a vulve. The
content of mercury isotopes was mensured by means of the
one-jet method for the lightest and for the heaviest isotope,
and from these measurements § = 1193/12 4 Wweu calculated,
The standard ratio fo does not change w?thin 2 dayn, The
Just discussed measurements were carried out by nmeans of an
iron tube and analosous mensurements were ihen carried out

card 1/3 by neans of a glass tube and o copper tube. The resulis
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‘The Separation of Isotopes in a Hon-Steady lolecular Flow 65-2-5,51

obtained by the glass-and the iron tube are shown in 2
diagram, The mercury flow is enriched with the lighter
igotope inmediately after its appearance and it takes about
8 hours to return again to the standord composition. The
desorbed mercury is enriched with the heavy isotope. The
time necessary for the formation of the steady flow as well
as for the standard-like isotope composition decreases at
T = 290°C. For a glass tube at T = 20°C thic time is one
tenth of that of an iron tube. Anotlher diagran shows the
results of measurenents of the flow as well as of the
isotope composition in a copper tube at T = 20°C. The course
- of the curves coincides qualitatively for copper and iron,
'»r The solution of the absorption wroblem found by P. Clausing
; (reference 1) coincides well with the experinental curve,
which speaks in favor of the apprlicability of such
calculations for the flow of mercury vapors through a glass
et tube. The analogous calculations for a copper tube proved
. the impossibility of the description of the change of flow
and of the composition of isotopes by neans of Clausing's
S equation. The difference of curves for the flows through an
S iron and thrcugh a copper tube are probably based on the
Card 2/3 solution of the diffusion of mercury into the depth of the
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The Separution of Isotopes in a ilon-Steady lolecular Flow 56-2-9/51

walls of the copper tube. Thus it was shown that the
different sorption times lead to a separation of isotopes.
This phenomenon must be considered a source of error in
exact mass-spectroscopic measurements. There are 3 figures
and 2 references, 1 of which 1a Slavic.

- SUBMITTED : August 3o, 1957
: AVAILABLE: Library of Congress

' . 1. Isotopes-Separation 2. Mercury vapor-Molscular flov-
Applications 3. Mercury isotopes-Measurement
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8/120/60/000/01/038/051

o n
AUTHORS:  Ivanov, VoYo: VereshchaginBlP2fE382 Demyashkevich, B.P.
TITLE: High-pressuréyﬂydraulic Compressor Employing 0il and

Water

PERIODICAL: Pribory i tekhnika eksperimenta, 1960, Nr 1,
pp 126 - 128 (USSR)

ABSTRACT: The compressor described is illustrated in Figure 1.

It is designed for compressing large volumes of liquids

to the pressures of 8 to 10 katm It is a periodically

operating machine in that one cycle is completed

during each revolution of a crankshaft. The operating

cycle is as follows. From a container, the "operating"
Ry liquid is admitted through the gland 9 into the annular
' Space between the cylinder 8 and the throttle 7 . The
liquid has the input pressure of about 30 atm and through
three apertures in the throttle is admitted into the
annular space formed by the rod 10 and the internal
surface of the piston. When the piston is lowered, the
liquid is admitted into the channel 6 through the
apertures in the rod and results in the lifting of 2?@235

Card1l/3
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High-pressure Hydraulic Compressor Empf%?%é§38%1 and Water

valve 13 . The compression channel is filled thereby.

As soon as the rod passes the lower dead point, the
compression cycle is commenced. At the instant when the
pressure in the compression chamber is several times

higher than that behind the valve 12 the latter is

opened and the compressed liquid is expelled. If the
compressor operates with water it is necessary to lubricate
the piston and the rod. This is done by employing a

hypoid grease to the piston 6 and rod 10 and the
tightening cylinders 14 . The performance of the
compressor is illustrated in Figures 1 and 2. Curve 1

of Figure 2 shows the change of the compressor performance
(in litres/min) as a function of the force applied, the
input pressure being constant. Figure 3 illustrates the
losses due to piston friction as a function of the pressure
applied. Curve 1 of Figure 3 represents the hydrostatic
pressure, while Curve 2 shows the force received by the
rod 10 . The overall dimensions of the compressor
(including the mounting frame and the electric motor) are:

Card2/3 1length 1.5 m; width 0.8 m and height 1.5 m. <];§§?
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There are 3 Soviet references and 3 figures.

ASSOCIATION: ;nstitut fiziki vysokikh davleniy AN SSSR
(Institute of Physics of High Pressures of the Ac,.Sc. ,USSR)
SUBMITTED: October 15, 1958
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AUTHORS .Ivanoxi V.Ye., Amonenko, V.M., Tikhinskiy, G.F. and
Krug y 9 A- An

v '/
TITLE: Refining Beryllium by Vacuum Distillation '
PERIODICAL: Fizika metallov i metallovedeniye, 1960, Vol.1l0, No.&,
pp.581-585
TEXT: Previous work (Refs,1ll t> 14) had shown the possibility of
purifying beryllium from certain elements despite similar
volatilities of these elements and beryllium. The present work

was _carried out using a diffusion pump giving residual pressures of
1075 to 10-6 mm Hg. A beryllium oxide crucible was used for
evaporating the beryllium, heated by molybdenum spirals, The
condensing column, placed over the crucible, is shown in Fig.l.
Condensation took place on the molybdenum plate on the inside of

the column. The condensation surface was heated to 900 to 1100°C
(measured by a pyrometer and by thermocouples) and the optimum
temperature was determined, Fig.2 shows the ratio of the impurity

content in the original material (qp) to the impurity in the
condensate (qj) plotted against the temperature of evaporation
(1 - iron, 2 - nickel, 3 - copper, k - silicon). Fig.3 shows

APPROVED FOR RELEASE: 08/10/2001 CIA-RDP86-00513R000619210007-5"
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Refining Beryllium by Vacuum Distillation

the change in manganese content with increasing column temperature.
A similar change occurs with aluminium. Fig.4 shows that 85 to
90% of the original material can be distilled before the impurity
concentrations increase to any extent, Fig.5 shows a column with
baffles which has been used very successfully, The table gives
the chemical composition of the initial beryllium (second column)
and the beryllium after distillation (third column using a simple
condensing column, and the fourth column using baffles). The
purest beryllium is obtained in the middle zone and is 99,99% apart
from oxygen (0.04%) and carbon (0.02%). The carbon originates from
oil vapours from the diffusion pump, and the oxygen from sublimation
of the crucible material (Be0) and reactions between beryllium and
the crucible material to form BenO. The microhardness of the
distilled beryllium (99.98%) decreased to 130 kg/mm? for monocrystals
and the hardness of the cast metal was 100Hp - a decrease by a
factor of 1.5 to 2. The low plasticity of the beryllium is
explained by the considerable quantities of carbomn and oxygen still

present, There are 5 figures, 1 table and 16 references:
8 Soviet and 8 English.
Card 2/3
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"Scme Properties of Pure Beryllium."

report presented (by V, Ye. Ivanov) at the Atomlc Enerpv Rese
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Physicel-Technical Inst. , Acad. Sci, Ulkr SSR
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Ui 8.8200 a1y Y, Iusy B2 bh a4 OLt/001/006/ o
.'fﬂAUTHORS: Ivanov, V.Ye,, Shapoval, B,I. and Amonedko, V,M,
.g:ﬁ:TITLE: Study of Phase Transformationésin Zirgonium and

~Beryllium by an Internal Friction I%}FEEBT"" Q P

. ' g : :
. PERIODICAL: Fizika metallov i metallovedeniye V1961, Vol.1l, No,1,"

TEXT: The phase transformations were studied by following the

changes in internal friction during heating, The method of

' ; measuring the internal friction used force oscillations during
fresonance, when changes in internal friction can be followed by

, changes in the resonance amplitude, The method consisted in :

- clamping one end of a specimen and applying torsional vibrations Y A

- to the free end by the use of solenoids, measuring the amplitude o J\~3 C

- produced, The working part of the sample was placed in a tube o

furnace. Measurements were carried out in a vacuum of 10=% to

105 mm Hg, Samples of zirconium were prepared by the :iodide

- method, preliminarily rolled in a vacuum mill at 900°C with

: 65% reduction, Samples for testing were cut from the strip and i i
annealed in vacuo for two hours at 8oo°c, Samples of beryllium '

' Wwere cut from the ¢ylindrical specimens made

iCard 1/*47,“
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Study of Phase Transformations in Ziréoﬁium'and Beryllium by.an
. Internal Friction Method e ‘ :

. methods,

Three pea

- (a-1,10%) curve of zirconium,

. The peak at 645°C was caused b

* The peaks at 260 and 875°C we R

“not change with change in frequency (from 56 cps to 29 and 72 cps)
. of the applied oscillations, This confirmed that the maximum at

- 260°C was caused by a transformation in the metal structure, The
“height of the

sed, .
formation of hydride,
Peak disappeared after
r seven hours which removed the

PFpeared aftepr

T e T e e, e e e
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- Study of Phase Transformations. in Zirconium and Beryllium by an
Internal Friction Method ’

e v e o h s g et B e Eiantaimndentin

.. high rates of heating and was not present at low rates, Aftor
‘heating in hydrogen, both the internal friction of zirecorium fin
the region of 260°C and that of beryllium at 600 to 700°C showed a

. hysteresis effect. Acknowledgments are expressad to I,A.Gindin
| for discussion of the work,  There are 6 figures, 2 tables and

| 5 references: % Soviet and 1 non-Soviet, »
| ASSOCIATION: Fiziko-tekhnicheskiy institut AN UkrS5SR
1 (Physicotechnical Institute AS UkrSSR)

SUBMITTED: July 2, 1960
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2/, L1100 E021/B435
AUTHORS : Amonenko, V,M,, Ivanov V.Ye., Tikhinskiy, G.F,,
Finkel', V,A., pagin, I.,V,.
% TITLE: The high temperature polymorphism of beryllium
} PERIODICAL: Fizika metallov i metallovedeniye, v.12, no.6, 1961,
: 865-872

TEXT: Measurements of the electrical conductivity of berylijium
were carried out on specimens in the form of plates about 0.3 mm
thick, prepared by condensgng beryllium vapour on molybdenum
sheet at 300°C and 2 x 10™° mm Hg pressure, The beryllium was of
purity 99,96 to 99.97% (total metallic impurities O,01%,

oxygen content 0.01% and carbon content less than 0,02%). The
density of the beryllium was 1833 g/cms. The plates had axial
symmetry with the [001] axis perpendicular to the surface,
Electric resistance measurements were carried out in the range
18 to 1280°C, in an atmosphere of purified helium above 900°C,
Fig.l shows the relation between temperature and relative

electrical resistance of beryllium, Curve 1 is for 99.97%
beryllium and shows a continuous smooth increase with increase in
Card 1/3

"Ref.6: Sidchu S.S., Henry €.0., J. Appl. Phys., v.21, (10, Lys50;
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The high temperature ...

te D. J. Appl. Phys.,

1036: Ref.7: Seybolt A., Lukesh IL., Whi

vogz’ 1951, 986; Ref.ll; Martin A.J., Moore A.J. Less-Common
22,

Met., v.1, (2), 1959, 85.

tut AN UkrSSR
AS ATION: Fiziko-tekhnicheskiy insti
ASOCTAT (Physicotechnical Institute AS Ukr$SR)

SUBMITTED: April 19, 1961 -
Ry,

R,é “TH ) Y4
| Y I
- Fig.l. ] 4/;/
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IVANOV, V, Ye,; SHAIPOVAL, B. I. j

"Vnutrerneye Treniye V Uranye"
Report presented at the Symposium on Radiation Damage
in Solids and Reactor Materials (IAEA) Venice, 7-11 May 1962
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“EYANOV,VYE., KRUGLYKH, A.A., PAVIOV, Y.S., KOVTUN, G.P. AND ATMONENKO, V.M.
“Measurment of the vapor pressure of uranium containing compounds.”

Report presented at the TIAEA “vmposium on the Thermodynamice of Nuclear
Materials.

Vienna, Austria 21-26 May 1562
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ZELENSKIY, V. F. and IVANOV, Ye

“Corrosion of Magnesium-Beryllium Cladding Alloys"

report presented at the IAEA Symposium on Corrosion of Feactor Materisals,
Salzburg, Austria, 4-9 June 1962.
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s/862/62/001/000/005/012

. 2202/3493
AUTHORS ; Gumenyuk V.S., Ivanov, V, Yo, , Lobndav, V.V,
TITLE: Determination of the thernal conductivity of metals at
" temperatures in excess of 1000°C .
SOURCE: Teplo-;i massoperenos, t.l: Teplofizicheskiye

kharakteristiki materialov i1 metody ikh opredeleniya.
Ed, by A.V.Lykov and B.M, Smol'akly. Minslk, Izd-vo
AN BSSR, 1962, 94-101

TEXT: A method and apparatus developed in the- Fizlko-tekhnichoxsldy
institut AS USSR (Physico-Technical Institute AS UkyxSSR) - for .
measurement of the thermal conductivity of metals and alloya up to '
their melting point are described. Calculation of the thermal.. :
conductivity requires determination of the specific electrical
resistance, the amount of current and the distribution of
temperature along the samples, which are in the forin of right
circular cylinders (e.g. wires), The apparatus comprises a

vacuum chamber with the sample placed between two water-cooled
clamps and connected to the electrical supply. Surface

temperature measurements are carried out by means of a micro=-
Card 1/2 »
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Determination of the thermal ... E202/E492

pyrometer of the disappearing filament type, mountead on a
. cathetometer so tha’ the measurements may be taken along the whole
! . length of the sample, The samples used were within 0.5 to § mm
in diameter and the distance between ‘the clamps could be varied up
to 250 mm, As an example, the authors carried out measurement of v
electrical resistivity and conductivity of Mo, Ta and W wires and =~ -
developed from first principles the heat balance equations, //.
considering the loss due to radiation and conductivity only, °
The method is recommended on account of the relatively simpls .
'~ apparatus and relatively high accuracy, and was tried within the
R range from O to 1200°C, It was found that within the above irange:
: H " the thermal conductivities of al) the metals studied decreanu with'

] temperaturg There are 7 figures,

ﬁ‘ ASSOCIATION: Fiziko-tekhnicheskiy institut AN UkrSSR
’ (Physico~Technical Institute AS UkrSSR)
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5/120/62/000/001 /0487061

jol!
: /P Yice E039/E485
- AUTHORS: Gumenyuk, V.S., Ivanov, V.Ye,, Lebedewv, V.V,
' TITLE: The determination of the thermal and electrical
conductivity of metals at temperatures higher than

1000°C
PERIODICAL: Pribory i tekhnika eksperimenta, no.l, 1962, 185-189

TEXT: The investigation of the thermal properties of metals and
alloys at high temperatures is of considerable interest in the
theory of metals and for practical applications. There is no
published data in the Soviet literature on the thermal
conductivity of refractory materials and only a limited number /*/
of non-Soviet papers. In the method described the sample in rod ¢
form is heated by an electric current in a vacuum. Differchtial
N equations are set up, taking into account the Stefan-Boltzman
R radiation law, a :d formulae are derived for determining the
coefficient of thermal conductivity and electrical conductivity
of the sample material. In order to obtain the required data
" it is necessary to measure the potential difference on the working
R length of the sample and also the temperature distribution over the

Card 1/2
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The determination of the thermal .,. E039/E485

T sane length, This must be done for two samples differing

either in length or diameter. The samples are held in water

cooled clamps in the vacuum chamber and the potential difference

along them is measured by means of two tungsten orr molybdenum

probes and a potentiometer. The temperature is measured by mecans

of a micro-optical pyrometer OMM-019 (OMP-019), fastened to the /r/
moving carriage of a cathetometer, which enables an accurate L

temperature distribution to be obtained. The thermal
conductivity A and specific resistance ¢ for tantalum is
shown to vary from A = 0.1129 cal/cm sec °C and

§;> £ = 50.50 micro ohms cm at 900°C to A = 0.0904 cal/em sec °C
. and @ = 108.42 micro ohms em at 2500°C. There are & figures
P and 1 table,

ASSOCIATION: Fiziko-tekhnicheskiy institut AN UkrS$SSR
(Physicotechnical Institute AS USSR)

SUBMITTED: May 11, 1961
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VUTIHHONS Verkhorabin, L.JF,, [xgngv. !EYG.. Matyushenko, N,N.,
Nechiporenko, Ye.P., Pugachev, W.$8. and Somov, A.I.

LTITLY: Dirffusion reactions in the Mo-Si, W-%i and Ta-351i

systoms
PERTODICAL: Fizika metallov i metallovedeniye, v.13, no.l, 1962

77-81
THYT: The processes occurring during the saturation of o

. . . ~ . & -

molybdenum, tungsten and tantalum by silicon on thermal Jiffusion e
wore studied. ‘\lctulllc samples were heated in silicon powder in
a vacuum of 1077 mm mercury in the range 1150-173%%0°C, The

silicide layer, formed on the surface of the metals, was examined
by metallographic and X-ray analysis, The results showed that the
saturated layer was produced, in the main, through thae vapour
phase, The first stage was the formation of lawver sailicides.
Afterwards, higher silicides are formed. At 1240°C, the
disilicide appears after 0.5, 1l and 3 hours on W, Ta and Mo,
respectively. Once the disilicide has appeared, further zrowth
occurs largely by this phase, and only after a definite tuickness

8&5 beyn attained is there a retardation in growth ol disilicide
ard
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. Diffusion reactions in the ... 5/126/62/013/001/0006/018
E021/E580
and increased growth in the layers of lower silicide. 1t was 7 i
shown trom X-ray analysis and from the change in form of the i

samples during diffusion that preferential diffusion of silicon

through the silicide layer occurred, and the reaction lecading o pet
the formation of the phase takes place mainly at the internal

boundary of the layer. There are § figures and 2 tauvles,

ASSOCIATION: Fiziko-tekhnicheskiy institut AN JkrSsi
(Physico-technical Institute AS UkrSSR)

SUBMITTED : April 25, 19061

APPROVED FOR RELEASE: 08/10/2001 CIA-RDP86-00513R000619210007-5"



"APPROVED FOR RELEASE: 08/10/2001 CIA-RDP86-00513R000619210007-5

Lrcaed RS Szoziliealist it s el b RV EREN I e L ARSI DS ) SRS R ) LS RYZ IR AU L RIS TR UEHIE I HEN AR S HBTURITAM RN DIREE AR

‘7‘!‘;'

s/126/62/013/00h/oz1/092

12.71CC E039/E435
AUTHORS : Ivanov, V.Ye,, Lebedev, V,V.
-_’__—____—._.—————v
" TITLE: On the relation between the lattice and electron

components of thermal conductivity in metals

PERIODICAL: Fizika metallov i metallovedeniye, v.l3, no.%, 1962,
632-635

TEXT: Assuming that the experimental values of thermal
conductivity are equal to the sum of one component due to the
motion of electrons and another due to the vibration of the */
lattice the followlng expression is obtained from the Wicdemann- ,
Franz relation
Jobs _ }“b = Lo + 2 : (3)
oT oT oT - Yo o

N where A,pg 1s the experimental value of thermal conductivityi

3 Ag the component due to electrons; Ap that due to the lattice;
¢ the electrical conductivity; T +the absolute temperature and
L, the Lorentz number. In this work is considered the
Card 1/3 ’
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On the relation between ... E039/E435

possibility of making a more rigid division of the experimental
values of thermal conductivity into the electron and lattice
components at high temperatures. The electron component is
o independent of temperature while the lattice component decreases
?,{ with increasing temperature, The thermal conductivity of Mo and
' W is measured at temperatures up to about 2200°C and shown to i’e
approach a constant value asymptotically. This value must !
equal Aga. Values of A4 are glven for Pt, Pb and Cd for
temperatures up to 500, 282 and 252°C respuctively. Values of
Ae and l(p are given for Cu, Au, Ag and Al up to 700°C, In the
case of W, Ae 15 equal to O, 204 cal/cm. .sec WhllL A¢> varies
from O. 071 at 900°C to 0.012 cal/em.°C,sec at 2200°C, The
dependence of the Lorentz number on temperature is alqo obtained.
In the case gf Cu it varies from ~2.3 x 107" at 100°C to
~2.46 x 1079 at 500°C. It is concluded that: 1) Tha division
of the coefficient of thermal conductivity of metals linlo
electron and lattice components: with the aid of Eq.(3) appears to

be incorrect, 2) At temperatures near to the Debye temperature
it is impossible to neglect the lattice compon¢nt of the thermal
Card 2/3
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On the relation between ... E039/E435

conductivity, even for good thermal conductors. 3) The
Wiedewmann~Franz law is not fulfilled near the characteristic
temperature for metals. It is suggested that n more rigorous
experimental investigation is required for a wider range of
materials, There are 2 figures and 3 tables.

ASSOCIATION: Fiziko-tekhnicheskiy institut AN Ukr$SR
(Physicotechnical Institute AS UkrSSR)

SUBMITTED: May 22, 1961
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54%00 3193/{938é il _ oL

AUTHORS : Amonenko, V.M., Ivanov, V.Ye., Tikhinskiy, G.F. and
Finkel!, V.A.

TITLE: On the problem of the solubility of impurities in
. beryllium
f1  PERIODICAL: Fizika metallov i metallovedeniye, V. 1%, no. 1, ) ]V
1962, 128 - 130
TEXT: Data on the solid solubility of nonmetallic

impurities (carbon, nitrogen, oxygen) in beryllium are scarce
and sometimes contradictory. This prompted the present authors
to study this problem by comparing the temperature~dependence
of the lattice parameters of high-purity berylfium with that of
beryllium containing nonmetallic impurities in quantities
sufficient to ensure the formation of saturated solid solutions.
These relationships are demonstrated in Fig. 1, where the
magnitude (kX) of a (lefthand scalg) and ¢ (righthand scale)
is plotted against the temperature ( C), the broken and
continuous curves relating, respectively, to specimens containing
0.4% impurities (mainly C and 0) and 99.98% pure beryllium, '
Card 1/§ - '
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On the problem of «... E193/E383

the dotted lines representing data obtained by Martin and
Moore ( Less-Com. Metals, 1959, 1, no. 2, 85) for commercial-
grade metal. The solubility limit at 1 200 C was evaluated
in the following manner: experimental data on the degree of
lattice distortion (Ac, kX/1 at.%) of Ti and Zr due to
P dissolution of oxygen (C.F. Domogola, D.J. McPhgrson. - J. Metals,
L 1954k, 6, 2, 238; E.S. Bumps, H.D. Kessler, Il Hungen - Trans. s
ASM, 1953, 45, 1008) were plotted against the reciprocal of the '
volurice of the elementary cells of these metals (i.e. against the
value characterizing the size of the interstitial pores); on
linear extrapolation of this graph to the reciprocal of the
volume and elementary cell of Be, the magnitude of
/ic = 0.02 kX/1 at.%,was obtained, which corresponded to the
total solubillity of interstitial impurities equalling 1 to
1.5¢%. This value, although evidently too high owing to inaccuracy
of extrapolation aend inability to talte into asaount tha increase
in the thermal-expansion coefficient due to distortion of the
vibration spectrum of the lattice by the impurity atoms, is not in
contradiction to the value of 0.3% obtained by metallographic
analysis (J. Greenspan. TID - 7526 (part 1), 1957 (quoted
Card 2,'6,,7 :
) )

-'I'
‘

APPROVED FOR RELEASE: 08/10/2001 CIA-RDP86-00513R000619210007-5"



"APPROVED FOR RELEASE: 08/10/2001

ERSIN
Sl

$/126/62/01%4/001/012/018.
On the problem of .... £193/E383

according to G.E. Darvin, I.H. Budery - "Beryllium",
London, 1960, p. 291)). There are 2 figures.

ASSOCIATION: Fiziko-tekhnicheskiy institut AN UkrSSR
: (Physicotechnical Institute of the AS UkrSSR)

SUBMITTED: December 2, 1961
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Bffect of etresses on defects in
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silicide layers on molybdenum L
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X-ray study of the solubility of impurit}es in teryllim,
met.{ metailoved. 14 no.61852-856 D '62/,/ (MIRA 1612)

_tékhnichesidy institut AN UkrSSR.
1. Fletko 7 (Berylliume-Inclusiani)
(X rays—Industrial applicntions)
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D204/D307
’ AUTHORS : Ivanov, V.Ye., Sqmov, A.I., and Yarovey, V.G.
: TITLE: | Eg; kinetics of vacuum siliclding

 PERIODICAL: Zhurnal prikladnoy khimii, V. 35, no. 9, 1962,
1960 ~ 1964 _ ,

.TRAT:; The above problem was studied theoretically and experimental-
‘ly in view of the advantages of this process and high quality of

the resultant coatings. By considering a vapor interacting with a

solid to form a layer of product upon the latter, which is of thick-
ness 1 after a time t, and assuming that the vapor is supplied into

the reaction zone at a rate much lower than the rate of mutual dif-
fusion of reactants through the layer formed, it is shown on general
grounds that 1 should vary linearly with t, The relation between 1 v/
g and t becomes parabolic if the rate of chemisorption of the vapor N
AR upon the solid surface is higher than the rate of diffusion through

the layer. To confirm these results 10 x 10 x 1.5 mm specimens of Ta
and Mo were silicided by a method similar to that described by
Gorbunov, using Si powder (0.5 - 1.0 mm), at 1200, 1250, 1300 anéd
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<= .
Vacuum rolling of chemically active metals, TSvet, met. 35
no,11:85-88 N '62, (MIRA 15:11)

(Vacuum metallurgy) (Rolling (Metalwork))
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TVANOV, V. Ye., ZELENSKLY, V. F., VOLOSHCHUK, A. I., CRINYUX, V. N.,
RobhdulhebiF SRS

“Uranivm-based Cermet Alloys"

Report submitted for the Conference on New Nuclear Materisls Technology
including Non-Metallic Fuel Elements (IAFA), Prague, 1-5 July 1963
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ZELENSKIY, V. F., FAYFER, 8. I., ZHDANOV, S, M.,

IVANOV, V. Ye.
MAKSIMENKO V. L., SAVCHENKO V, I.,
"Magnezsium Cermets and Magmesium-Beryllium Alloys

Report submitted for the Conference on New Nuclear Matérials Technology
including Non-Metallic Fuel Elements (IAFA), Prague, 1-5 July 1963
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Impregnation of Graphite with Liquid Silicon in a vacuu,.

Report submitted for the Conference on New Nuclear Materials Technology
including Non-Mstallic Fuel Elements (IAEA), Prague, 1-5 July 63
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IVANOV, V. Ye.; ZELEMSKIY, V. I,

elements with megne lum-peryloun Can-

"Development of heat-resistant fuel
nings."

report submitted for 3rd Intl Conf, Peaceful Uses of Atemle Energy, Geneve,
31 Aug-9 Sep Oh.
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. Stukalov, A.X.j Azarenko, o
Kunchenko, V.V.

ACOESSION NR: AP4029694

AUTHORS: IvanoVv, ¥.Ye.; Zelenskly, v.F.
A.V.; Ty#rina, L.Vei Gordiyenko, Ya.l.;

TITLE: The relationshlp between the texture of hordeged ur
r aspacts of heat trontments.

the type of heating and othe
* SOURCE: Atomnaya energiya, v.16, no.4, 1964, 325-332
on, heat treatment, uranium troate

T0PIC TAGS: phase reorystallizatl
multiple hardening, beta phase, Bl=

ment, polymorphic transformation,
pha phase, phase transformation, annealed uranium, linear expansion,

slow cooling, diffusion conversion.

aniumn ﬁmd -

e radiative growth of

ABSTRACT: It has nov beocn established that th
ture and promident features of

uraniun is largely determined by the na _
1ts texture. An attempt has been made to destroy the uranium texture -
resuliing from & single hardening process by subjecting it to geveral
such prooesses (up %0 4 times). The result was o pukverization of the

grain and disappearance of the texture, although the awthors ¢olodm
that the latter requiree‘addltional verification, Opindone vary as €0
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ACCESSION NR: AP4029694 ‘

the best method of hardening uranium with a view to'limitikg its in-
creasing radiation. The tests made ln this connectlon Ancluded harde=- -
nin: the uranium samples in the beta=- and gamwa-phases, followed by :
the slow-cooling and water-cooling methods. The test results indicate
that the texture of hardened uranium is determined primarily by the :

\ paranetersof the heat treatment of the metal, and the following con-

" ¢lusions are therefore justified: 1) the texture of hardened uranium
deponds on the neture of the heat treatment but primarily on the dura-
tion of exposure to high-temperature phases; 2) the greatest,destruc-
tion of the texture was noted in the samples that had been heat-troat-

_ed under the effec. of tensions produced by thermlo gradients or eik-
ternal efforts, and 3) in the case of low and moderate heating spends,’.
the texture of hardened uranium is detormined to a large extent by the .
tec' nology of the uranium production and the duration of its exposure

- 4n the beta-phase before the hardenin%. Orig. axrt. hag: 9 figures.
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AUTIIOR: Ivanov, Ve Yos; Neohiporenko, Ye. Ps; Zmiy, Ve 1.

DITIE: Study of reaction diffusicn in the Mo - S:i.- systenm

SCURCE: Fizike metallov i metalloved., ve 17, no. 1, 1964, 999 .

TOPIC TACS: metal diffusion, reaction diffusion, silicon diffusion, molybdenun
silicide, molybdenum silicon system, silicide phase formotion, vacuun silicatian -

- ——

ABSTRACT: Previocusly published papers of the first two authors and others om
various aspects of the rcaction diffusim of silicon-saturated molybdenum, tungsten
and tensalum in vecum have led to the conclusicn that in the Mo - Si oystem the ;
predaninant role is played by diffusion of the silfican through the silicide layer;
that is, the phase formation reaction takes place primarily aa the internal vounde
ary of the layer. The present article confimms this conclusicn. The kinetic |
espects of the vacuum silication of the molybdenum were also studied. The authors .
found that the growth of diffusimm layers of Mo i, and McSip, n8 2 fmetim of

time, cheys a parabolic law. Fram the parabolic owth of the milicide layers the
authors campuated the silicen diffusion factars in Mo 81, and Mobi, at 12500, Uned

in the diffusicn study were flat molybdenum samples 20}(20){1 nilliGetar in size. Tk

i {
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" ' 8lze of , ;
silicon employed in the tosts wos in the form of powder with a grain ' i

4 wire located in a molybdenwm b
5 factor: 99¢99f). The somple denm |

X o e th (Pmughlyw sarinkled with the powdexr. The bath with the somples e
[t o busticn chamber, into a furnace with & molybdonum

8 serted, through o precanl

" get at.the proper temperature. S
ASSOCIATICN Fiziko-tekhnicheéldy institut AN USSR (Pbysicotoclmical Ins s
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SUBMITTED: ORMar63 DATE ACQ: 26Febbd EMCL: 00

- !
Orig. art. hos: 6 figures, 2 formulas, ond lta‘ble.} _ §
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AUTHOR: Ivancv, V. Yo.; Nochiporenko, Ya. Pej Zmiy, Ve Io3 Glushko, Pe I.;
Alcksandrov, C. }.; Dorokaov, V. I.

PITIE: High-temperature axidation of moiybdenum disilicide .
SOURCE: Fizila metzllov i metalloved., v. 17, no. 1, 1364, L42-144

TOPIC TAGS: molybdemm, silicon, molybdenun disilicide, molybdenun disilicide
oxidatica, molybdenum disilicide microhrardness

ABSTRACT: Molybdenum disilicide is a metal witu great prouise for use in structues
designed to withstand hipgh temperatures. In the technical literature there are
data on the ccddation of McSis achieved by various methods: hot pressing, sintering
cte. The outhors of this short erticle conducted a study of the ldnetics of McB3,
aridaticn in @ temperature interval of 1800-1700C using a high-temperature reclst-
ance furaace. The heater was a spiral Sum in diameter mode fram a molybdenun rod.
For addation, samples of molybdenum disilicide 25%X10%0.15 m in size were used;
these samples were obtained by the vacuum method. The temperature was controlled
by a themmozouple (Pt - Rh TH center: Pt-Rh 20%) and an optical pyrameter, the ;
latter placed directly on the heater. The temperature gradient between the heater -
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temperature the oxidizability of McSip increases,

was detected in the tests. X-ray analysis in the

has: 3 figures.
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and the sample was not more than 30C. A metallographic analysis of the sample ‘W08 :
‘carried out with an MIM-7 microscope, with micronardness tested on a BRI~ instru-
ment. Oxidation time was 10 hours. It was Pound that with increasing time and

parabolic law. No tronsition from e parcbolle law of oxidation to a -logarithmic ae

(1400-1700C) revealed an smorphous cxide £ilm on the surface cf the oxidized sanplers
Preliminary analysis shoved that this f£ilm, in addition to §10p, ¢coatains unknown -
ccnponents. These are, apparently, lower molybdic ccides, the vapor tensicn ol i
vhich is lower than that of Mooj. The micrchardness of the molybgenm disilicide, :
vhich did not chenge during the’axidation process, was 1200 kgfom™, Orige arte '

ASSCCIATION: Fiziko-tekhnicheskiy institut AN USSR (Physicotechnical Instituts, AN

LEEzIE

the rate of oxidabtion cbeylng o

temperature range indicated

L

- i

ENCL: o0 N
OIER: 003

CIA-RDP86-00513R000619210007-5"



A u
/ /

B LRI DU b E ] BEL]
u} HONEH 5] B DT Bl Lo 3
e e Rt L] £3 BRERHA1O1H 5
S T 181 ISR 1 O T E TS Sikibl
h55 LS 23 MHLE RN HENHIE SRR,
] D B

2le ...
"

1 18216-65 zm(a)/mu)/W(e)/m(k)/w(m)/m(c)/m(n)-2/3ra/gzc(b)4/mp(b)
—_— Pz-6/Pr-h/Pa-h/Pu-h 1JP(c)/AFWL/SSD We/AT/ AR ,
5/0089 64/017/005/0329/0335 2

4

Q
o1
,I
L

ACCESSION NR: AP4049532
»
G.; Abramove.
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1 A’x Zhukov, V.

AUTHOR: Millionshchikov. M.
Gubanov yYu., Do} Yefremov A,
i ':K!!T A.: Kosovskly: v. G

telov, Ye.
p.; Merkin. V. L1
ol 1

A. S Gorlov, L. Vi
V. Ye-i Kovy*xr21lh, v. K.}
7 Lal *kin, 8.

" Ivano¥, .}

\ FW.; Kucherov, R. ¥3:

i NechayeV. Ya. Al pozanyakov Be 5.t ponomarev-Stepno N,

| amarin, Ye. N} gerov, Ve Ya.l Daov, Ve B} Fedin, V. Gef

\ V. Vi Yakut.ovich. M. V.1 KhodakoV: V. At Kompanixetu. G. V.
-temperature reacto

wRomashka' high
5, 1964, 329-33%

!"COﬂVGl‘wl‘ 7 ‘ .

| TITLE: The
: nergiya: V- 17, no.

i ) :

! mop1C TAGS: nuclear power reactor: reactor feasibility gtudy, re” .

; search reactor: thermOelecttic \convertet/nomaahka ) :
e construation pmrameten._

jefly describe th
xpexience of the »Ropashka” yeactor™

The authors br
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converter unit, which has been in operation at the Kurchatov Atomic

Energy Institute since August 1964. The,fuel used is uranium di-

carbide enriched to 90% U 35, Graphiteﬁénd beryllium are used as

- reflectors. Electricity is generated by silicon-germanium semicon-

L ] ~ductox thermocouples distributed on the outer surface of the reflec-
c /]  tor and connected in four groups which can be connected in series

: .'or in parallel. The temperatures of the active zone and outer sur-~

. face are 1770 and 1000C. respectivaly. The power ratings are 0.50—
0.80 kW electric and 40 kW thermal, the maximum curront (parallel i

.o g connection) is g8 A, the neutron flux is 1033 neut/cm” sac in the

;f- k _center of the active zone and 7 x 1012 on its boundary. Tne reactor

2 has . negative temperature reactivity coefficient. The equipment
q has high inherent stability and requires no external regulatar. and

littie change was observed in the thaermocouple properties after 2500
hours of operation. Tests on the equipment parameters are continu-
ing, and the results are being analyzed for use in future designs.
Orig. art. has: g figures and 1 formula.

'l Card 2/3

APPROVED FOR RELEASE: 08/10/2001

CIA-RDP86-00513R000619210007-5"



"APPROVED FOR RELEASE: 08/10/2001 CIA-RDP86-00513R000619210007-5

N MR IO U Mt 1 1% SRR 1 N - ! E: ’XE
R R (R WA I H s LR ] S [5s e o TN N P N e A T | [N A R N R T U ol it g e e nict 2t butes § D t 4l frbant § i A 0 B H RS H B L KT PR T L
I A e T e e e e e S o : I R ¥ | i DS L T O NSRRI

A R S

FETSTY ISR T BT s TF e TLLE 2 K LIVA 1A Kol R AT 1AS
Tt et
: vt

APPROVED FOR RELEASE: 08/10/2001 CIA-RDP86-00513R000619210007-5"




"APPROVED FOR RELEASE: 08/10/2001 CIA-RDP86 00513R000619210007 5

- | illhf H H-’I' LR T I I i g1 i o ‘llllnl PEl
LN ST Ny I' |L1 BT lH’l Ed l SN TR E KA HE S T BT & " [ TN R I HITHl l H ! Hl Fil) I v!l i 1’3'“ HE R R Pl
A TR DTG St e o T T T R A TS b Rt g g e Tt ) S i i

e E
i

HE

i oF 'éith“"dﬁi?ﬁéé“'ﬁﬁﬁtaxﬁ’d: 5"*1:1‘1:@‘3%*%?4: im ‘a ééll UJ Hh al hrdjlﬂ{iﬁl'&tum.J m‘&li"
TOVIVa aUie v e e SR EER T S ) S -z ~d 4&..., A‘—‘Q&H!

+ g 8 L ER UL ’ul‘l L_fu*ﬁlliﬂst.{g
i {B1%

i ! i :

! ' P '

i - i1 i

APPROVED FOR RELEASE: 08/10/2001 CIA-RDP86-00513R000619210007-5"




"APPROVED FOR RELEASE: 08/10/2001 CIA-RDP86-00513R000619210007-5
'Illlilli!l | K |

I bl !'r i
ighe MLt AL b ]IIH Tih ELEeed AN ChE e H Sid I B (¥ i ErL DR
FHP RS i mmmnmmmmmmnmmﬂnmﬁ‘m’z u]m'lﬂim’]mlﬁ m"llv LHIRA HA T 6 [H]

BURLAKOV, V.D.;_ I.xNOV V Ye., KURILO, Tu.P,; SOHOY, A.I.

Aluminum recovery from fuged aluminosilicates by Va‘m'izaul(on
in vacuum. TSvet. met, 37 no,6:71-73 Je  '6h. (1IRA 17:9)

llll|‘1lli 1
| [N ATURSHIRS A0 A 0 1)

APPROVED FOR RELEASE: 08/10/2001 CIA-RDP86- 00513R000619210007 5" |

ek ‘lmmxmmnimmi MME ﬁi il

llﬁ'ﬁl» l"‘l"’l'w'ﬂ_{“rﬁ 1] EFTH'] 'IYT” ﬂl’ T"“1l 1“' " lTl"I



"APPROVED FOR RELEASE: 08/10/2001 CIA-RDP86-00513R000619210007-5

HAPRA S !I‘Iil-'(llil 32fall1!l.‘;'|!lfﬂ§l¥|IHEIH‘3IIIliélII-lMl‘iﬁ}i?x’)ﬂﬁllﬂtll!HilEliHIIl Rt s ORISR HEROTTT I BIEUIE e L b s L 1

£ h

BORISENKO, A.I., doktor tekim, nauk, otv, red,; TQR?FOV, N.d,
red.; IVAKOV, V.Ys., red.; APFEN, AA, dokior kbim,
nauk, red.; GORBUNOV, N.3., doktor khim, nauk, mad.;r
KLEVTSUR, S.A., doktor tekhn. nauk, red.; NECHIPORENKO,
Ye.P., doktor tekhn, nauk, red.

[Heat-resistant coatings; transactions] Zhargm.oikiu po~
tiia: trudy. Leningrad, Nauka, 1965. 233 p.

kryeiia; T ’ ’ (MIa4 18:9)

1. Seminar po zharostoykim pokrytiyam, Leningrad, 1964.

2, Chlen-korrespondent AN S3SR (for Toropov, Ivanov).
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ACC NR:  AMBOOLTLL , Monograph R YRy Rt
' ' B A
Iyangy, Viktor YEvgen'yevich; Paplrov, Tgor' Isankovieh; Tohinakiy, Gennadly Filip-

Povich; Amonenko, Vasiliy Maksimovich ’ 7 v SR
Pure and superpure metals; production by the method of agq;.;g;gﬂ., Lon! i A vecuan

(chistyye 1 sverkhchistyye metally; polucheniye metodom distillyntokit v vakuums)
‘% [Moscow], Izd-vo "Metallurgiya", 1965. 263 p. illus., uiblio. 3,100 coples
printed

' TOPIC TAGS: vacuum distillation, metal vapor depositiom,. nisteliizgic process

PURPCSE AND COVERAGE: The book presentsa the theoretical prineiplas of the agparation
of metals by evaporation, calculationa of different binmary metallic systemt, and &
discussion of the advantages and shortcomings of the method. of oiktaining pure metals
by daistillation in vacuum. The apparatus used to distill metals gnd the technology
of its construction are described. The results of laboratiry testis on purification |
of verious metals by distillation, the parameters of the apparatus, the operating com
ditions for the processes, and also commercial installstiomna for vecuum distillations| -
are considered in detail. The book is designed for engineiring mutallurgists and
scientific workers in metal physics end physicel chemdetry} in mddition, it cen be
used a3 a text by senior studerts in metallurgical high Snutitutions of learning.

TABLE OF CONTENTS [abridged]:
Introduction - -« 5
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AUTHOR: Ivanov, V. Ye.; (Nechlporenko, Ye. P,. Zoly, V. T.; i ld:i.'rorucbko, ;V. H. >
T e 1,5 il o TN
TITLE: Om the vacuum gj,l.igogiz,ing of refractory metals :
‘/ r) k) 7 :
SOURCE: AN UkrSSR. J=stitut problem materialovgigntym‘ .Ellffussiunnyye pr»kryti)a o
na metallakh (Diffusion coatings gn metals). Kiev, Naulmva duxnlca, 1965, 65 55
6

TOPIC TAGS: metal diffusgion pléting, silicon, refractony merul, stlicige,.)/?
activation energy .

| ABSTRACT: The kinetfcs and mechanism of cmse-formatiou ‘were’ 'lnvestigatqd £ox: Mo

| specimens measuring 40x10xl mm vacuum-siliconized at 1-107 3 uin Hg by be1ng covered
; with Si powder and heated at 1200-1350°C. Metallogrephid and |mdiographﬂc exami,~

: nation establighed thac tha formation of molybdenum giliicides dicurs in: t;ha follmr- ‘
: ing saquence .: :
Ho + 61 = Ho3Si + 51 - H058i3 + Gi - Hosfz

'

&t the corresponding phase interfacea, 1.2, the formati«m of 1(0512 is dme to the

IR LA PR e e
i L G M) 411402 AA AT RES 6 ) AR 11 A 1BDIAL
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i ! lower silicides. Plotting of the curves of fsothermal 3rqwth oi the layots of

: 05514 and MoS5i, at 1250°C revealed that the increase iun: their thicknegs with time

ilows a parabolic law. This was verified by vacuum-siliconizimg specimpis of Ho,

; ' W,7gnd Ta in_paturated Si vapors. The resulting curves algo proved tu foklow a 95457

[ vrabolic law’of growth in layer thickness as a function of tima, thus conLirmimg
lthat the diffusion of S{ is the determining factor im thm rats of eilicouirin&.
‘On this tasie, the activation energies for the diffusicn of Si in MogSi and i
MoSi2 were calculated to be UtocSi (126,000 + 12,000} ¢al/wala and QMa,i i

: (57,600 + 6,000) cal/mole,’ reapectively. Experiments to dotermine the cfcht of

! ' the presence of a temperature gradient between the box (J2SO°C) and the ppecidien
i i (1200°C) on the growth rate of the MoSi, layer (see Fig. 1 of the Enclopure) re-
_ .vealed that, if the metals are siliconiZed in a box with a temperatur: gradiemt, .
i 'the siliconizing rate decreases with increase 10 temperature of ‘the- “apecimen 4nd- in~
- icreases with decrease in this temperature as cowpared wiiih thm tamperatunm of the !
‘box, while the growth in case-thickness followe a paraholic curve, OTig. mrt. haa. §
10 figureg.
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!

'
!

! Fig. 1. Diagram of setup f : | ‘ .

1 - furnace; 2 - thefmocouple; 3 - apecimen; 4 ~ hog::z s I “~1r‘z°3 ring;
6 - furnace 1id; 7 - stainless-steel cooling pipe |
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AUTHOR: Jyanov,.V.-¥e.; Nechiporenko, Ye. P.; Zmiy, V. _I,.; Kpivoruchko, V. Mg ,:‘.-.’;.;( +

Verldxorgt;in, L. F.: Aleksandrov, O. M.; Mitrofanov, A, 8.; P_qll;:wtsav‘,.N. 5. S
2 T35 5 ’ EE

ORG: Physicotechnical Institute, Academy.of - seienced, rSER (Fiziko-tokhnicheskly
institut Akademii nauk UkcSSR) 55 '

_ ’i‘ITLE: ‘Study of the oxidation kinetic of molybdenum disilicide nt: 1500 -~ 1800C
._______‘e_gl_ﬁs ——L77_7 7 ——r l

| SOURCE: AN SSSR. Izvestiya. Neorgmlcheskiye/ma arialy, V. , ino. El, 1965, msq-ﬁwﬁej _

&7 e LT
B -

~ TOPIC TAGS: molybdenum compound, silicide, oxidation kizetics, sil icgdp;dioxide .
“ABSTRACT: Molybdenum disilicide gamples (prepared by silicidiiy malylidenum at: 1250, °
1300, and 1.350C) were oxidized for 10 hr at 1500 and 1600C and for 1 hrial 1700 = 1§¢OC.
* " The oxidation is represented as follows: (1) Gh{oSig + TOy—» MngSig + TS10g, (2) 21%_105{64»
" 709-+ 2MoQg + 45i0g. X-ray analysis shows that reaction (1) predominites over (3); the
latter is of decisive importance at the start, when the 8i0p film i formad, The inorease fn
the oxidation rate is related to the orientation of the crystals, The strueture of Me$ig may bea
 considered to consiat of laversl ®f eilicon and molybdenum atoms abterniting in the direction -
“'of axis ¢; if it 18 Kept in mind that the bonding forces between lie atome i a . yerurewenser,
than the forces between the layers, tifa layer orlentation parallel b " thel purfacs (MdSlg - 1 -

UDC; $46.77'281
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-samples obtained at 1250 and 1300C) will cause a lower oxidation rlite than in samples where
the layer orientation is perpendicular to the surfaco (sitlciden oblalned nf 1350C). s -

concluded that the oxidation rate of oSiz 18 affected by many facteun, kit 1¢ hag not bzan

- possible to determine which is the most important one. Orig. art, taa: 2 figures.
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ORG: Physicotechnical Institute, Academy of Sciences UkrfiR, Kharkov (Fir.ilco«tiekh-r/
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TITLE: Effect of additives on the kinetics of the siliciding of :mol:rbdenum/}ing D
. B

vacuum %

SOURCE: AN SSSR. Izvestiya. Neorganicheskiye naterialy, v. l;ina; 12, lQSS,;

2212-2218
AT

TOPIC TAGS: refractory metal, refractory coating, mo
disilicide, oxidation Zesistance

1ybddnum,: silicon, m§¥ybdénum v

1

ABSTRACT: Inssmuch aé the coating of refractory metals wilth molybdenum digiliéigg is
known as & prospective method for preventing high-temperature oxidation, flie effect
of some sdditives on the growth rate and the structure of the mllicide leyer ot molyb-
denum was studied. It was noted that properties of the dlpilicide coating (iné¢luding
brittleness and an inadequate thermal stebility) may depend on ‘tie preparative method
and cn the purity of the initial materials. In this study the wilicide luyer was

; produced on molybdenum sheet'Vand wire 0.1 and 0.5 mm thick, regpuctively, in vacuum

—

by heating at 1250C. Molybdenum of 99.95% purity, 99.999f.pure nilicon anél conmer-

| Card 1/2 upc: 5h6.261
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cial silicons KR-0 and KR-1, 99.0 and 98.0% pure, respectively, were used id initiel
‘materials fo:z g/y%ciding cells. The growth rate, structurt and 'phase compoditicn of
the coatings!dbfaifed were studied b;{ gravimetric, metallojgraphle and x-rey methods.
The BFFect of ALy Fe3lcu;ITiy and B ised as additives, snd of the residual ges pres-
sure wes studied. It was found thet the presence of small amounts of A1(13%) in
b powdered silicon cauvses the formation of e ternary compoundl Mo(&i, Al), with a hexa-
gonal structure, the growth of which ls expressed as a linwar dependence on time.
The presence of the other additives studied, with the exception of Ti, results in a
decrease in the growth rate of the MoSi, layer and does not affect its structure.
The residual gas pressure does not affect the silicide layer grawth, if it is within
1.1076—1.5.0""% mm Hg; at 1.1073 mm Hg, the rate slows down H—U times; at 1,107 mmHgl
disilicide is rot formed at all, and only the Mo3Si phase L forned. Transition of
the dark snd opaque hexagonal disilicide into the silvery ti#tragonal form oh prolonged
heating wes observed. Orig. art. has: U figures and 3 tubles. : 8]
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. AUTHOR: Ivcmov V,.“IB.,L Nechiporsnko, Yo, P. (b, of Tonhnl ¢al &ljmwzns), Of_p?r
| A, D.; Vasyutinskly, . B, Me} Kartmazov, O. H. _ ' | 7
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ORGs nonse , ‘

SOURCE: Seminar po aha*oatuxkim g;lul 1zam. Leningrad, 1‘})69‘_.. Dgrostoykiye |

_go}q‘vtiya”'('iaat—rauistant coatings)s trudy seminara. Ixaninﬁ,md, Tzd-vo Hauxa.
1965, 71-82 .

TOPIC TAGS: chromium plating, vapor plating, molybdenuzm, hint m!‘foot., intomal :
stress, adhesion, thermal streas i

ABSTRACT: Provious studies (FMM, IX, 4, §B 1960) showed t;kmt lmutingm obtained -
. by tho condensation in vacuum of Cr vapore bn the surfaco «if Mo pamplon fz_ud‘]guad o
| protectlve proportiss, but that thelr sorvicon 1lif's desraasiid co"nuidnm':og;; :‘f u;n‘z+

they vere subjocled to temperature fluctuntions. A stody. Was made 0}1 ha :1 gad

of rrmyovnb;f; an lutorml ptresses 1n chromiun noa'flnvs ozl ncﬂ ybduanm oredu e

l

TITIAt Thermal siresses In chrom..um coatinga/on Z_begemm; oy 7 l!
T

i

§
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I in various vacuum conditions and having various strengths of adhdslon of tho
| coating to the substrate. The value of stress (&) wus Zothymined Trom chanjes
in the deflection (d) of the plated sanples (300 x 5 = 2m) by ualng the fortula
o=4B hg d/ 3171y (by+ hp), whore E ls the Young modulue, ) 18 “the length of the.:.
conted part of the ssmple, and hy and h“.2 are the thicknsszom of the coating and !

the base metal, respectively. T?ia curves of defleotion (ln m) ve temperature
were plotted during the oxperiments. The changes in the slope of the turves
(inflections), corresponding to the conversion of elantio lnto ponelaptic .
_deforrmations, were observed during heating and cooling of ko senples, Nonelastlo
deformations in tho low=tomperature renge (=< L00G) wore furred at the eeitieal
stroos 028 kg / m@3 The value of the oritical stress sould bo controlled
pithor by tho deformgtlon of the coating itsolf or by the ytrength of adhesion

of the coating to the substrate. Exporiments with the coafings 0f various degraes . .
of adnesion strength (strength of adhesion wan changed by npplying the coatdngs:
to the surface of Mo oxidized to vurious degrees, or by Inépegeling the roujinead
| of the Mo surface) proved ‘hat the valuo of the critical slress did nob depend
on the adhesion strength and vwa® contrelled by the deformalion of the sonbinf
i {¢a81f. Tho aghesion strangth of coatings applied to tha puwfanoy of oxddlised

1
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' and nonoxialzed Mo were about the same and were similar to:the mt.n'anm;h of tho Do
; cogting., Tho curvas plotted for the temperature ranﬁe of 100 = )000C for the | |
; coatings applied under varigus values of vacuum (10™7 « 109 mm Hg) showed that: !
{ the samples produced in 10™° vacuum.failed at smaller ¢ thin thm ua:nplea ooated j
i in the higher vacuum, Orig. art. has: 4 fig, , i :

, vt :
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TITLE: Siliéonising of molybdenum in vacuum vith a controi@led et of silim
delivery \4 ' -;,7 : , :

SOURGEs Seminer po sharostoykim pokrytiyem. Leningrad, 1964, Zharostoykdyn' f
pokrytiya (Heat-resistant coatings); trudy seminara. Laningrad, Lad-ve Nauls., 19)65,‘:

83-86 z{ "

TOPIC TAGS: vapor plating, silics, molybdemum, crystal styucturo

|
|

. i - ‘o mjlar _. .
rato so that the amount of 81 doposited un the eample auk facea ‘wis nesrly nimi _
to tho omount nevessary for f,l?g formation of .a diffusion Ipyer at & glven thmpaire |

I c
’ . : . . P
R I T a e ST - R ) f e - . L Lo ) | !
o L.._c?‘f@lﬁ ’ : s et - D '..;I‘.L‘: ..:;;,..,::;.:.:;.: o
e R T e s At ;“'ﬁ“f?“mr‘ "‘!fm‘“'m“ R N !H ‘lv !l L
A . | |

ABSTRACT: An experiment was conducted to siliconize Mo urder a controlled dslivery .

- i b s abpve !
This resulted in the formation of the silicide layeirs al; thaporatuce)s above -
gggrgﬂtectic, with the rate controlled only by diffusiony m.liaqmiaing wag dono
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in a special apparatus (see Fig.) vhere sample 1 was set itﬁito otiniz,ainox' 2 having
in its lower part the crucible 3 containing Si0pe The cont&ainen%ug;g.cloaedl by
lead 4, -charged into vacuum chamber and exposed to a vacuum of 10" mn Hg. lhe

container was then closed by rod 8 and heated to the raquilred tumperature by .
resistance heaters 5 and 6 controlled by Pt-FtRh thermocouple T. The rate of silice
delivery, commensurable with the diffusion at a given temporatuie, was regulatal by,
the selection of openinge in the crucible and the contalner and by changing the
tamperaturn in the 510z, The microphotograph of the layst produved at 15000 showed
. that 1t conelsted of a single' phage vhich vas doternined by X-ray diffracllon

i analysis as MoSig. Therefora, the uae of & controlled rate of dplivery of 10y

| during aiiiconizing from the vapor phase parmitbted the authors %o incresad the

! temperature of siliconlzing above the sutactic and to increnss the rate of grovth
i and the thickness of the layers The changea in tempersturd of the production of the
silicide layer insignificantly affected the temperature of' the foo gloning of cracks :

ing in the coating. @rlg. arte hass 3 fig. and 1 table.

,
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AUTHOR: Ivanov,.V..Ye.; Nechiporenko, Ye. F.} Krivorwh;co, V. M.,_jgivy,‘ V. _g“} 4’/
Nitrofanov, A. S.; Aleksandrov, 0. M. ;

ORC: P‘nysicotechmcal Institute AN UkrSSR (I‘L.ilm-teldmichﬂ akiy .mstitut Al kaSSR)
TITIE: Oxidation of tungsten disilicide at 1500-1800°C tem] varatums : :
SOURCE: AN SSSR. 18 Izvestiya. 7Neorganichegk1ye materialy, Te 1, nee 8, 196,), 1360—1363

TOPIC TAGS: tungsten compound, silicide, oxidation kinaticm ai‘Licorx, molybdenum
compound j
ABSTRACT: The authors carried out an investigation of the lo,cida‘l. fon: kineticla .,',
of tungsten disilicide over the temperature range 1500-L80CPC.  Tungsten of - ¢
99.95% purity and 99.999% pure silicon.wore used for the irvestipabion. The
‘oxidation kinetics curves are parabolas. The effocts of preparation tenpore- -
{ture and homogenizaticn time of tungsten disilicide specimenn on their oxddam
‘tion rate was studied. It was shown that the oxidation rate of WSky :
1500-1700°C is spproximately the same as that for MoSi;. Ib is uven sﬁmewltab j
lower than that for MoSi, at 1800°Ce! Orig. art. has: 2 fig L'urea and 2 romvaasb
‘[gPRS) 4,
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Mitrofanov, A. S.; Aleksandrov. 0, X, .6/97

ORG: Physicotechnical ‘Institute AN UkrSSe (Fulko—tel'hnichmakiy‘ irnatit-ut- AN UkI‘ 553)
TITLE: Oxidation of tantalum disilicide at 1400-16009C te:nl;mratm wa f,
SOURCE: AN SSSR"? Izvestlya?") Neorganlc}l/ﬂ?sklye materialy, v. 1, . no. 8, 196'3; 136 -135
TOPIC TAGS:

tantalum compound, silicide, oxidation kinetici, si‘Licon

ABSTRACT: ' Up to the present day there are no syastematic :Sn‘restigai.ionu on
_the oxidation kinetics of tantalum disilicide ot high temparaburass The

- purpose of the pregent study was an examination of the oxkdtxtion kinhotics
‘of tantalum disilicide at 1400-1600%C temperatures. Tantalum of ‘9%.95% ‘
.purity and 99.99% pure silicon were used for the :anestigat ion. The effects |
of specimen preparation temperature and exteant of their homog;eni:sai,ion on !
:the oxidation rate were established. The oxidation of TaSi, spedimens in |
,bhe initial stage conforms to a straight-line relatlonship. Aftar some space
,a.f:.c period of time a sharp rise in the specimen oxidation iate melis im, = °
'which leads to their failure. The fundamental feasibility of raising the
{tantalum disilicide's heai resistance up to 1600°C was demonstratode

" Orig. art. hast 3 figures. [JPRS]
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TOPIC TAGS: boron, nickel, alloy, boron alloy, internal friction

ABSTRACT: The effect of boron concent?§;ion (0-0.1 wt %) on mechanical strength limit,

| pelative elongation, and relative plas city of nickel was examined at 25° and 600°C
and also the temperature dependence of ternal friction (Q"1) for nickel containing
ined in the 200-60°C range. Samples of nickgl-boron alloys were
prepared by fusing mixtures of H-O-grade nickel and NiB standard material in an elec- ,
trical furnace. After 70-80% deformation for 4 hour at #00°C, the samples were held | — /N
ifor 2 hours at 800°C. In general, boron nad a beneficial effect on the mechanical pro- -
perties of nickel. Specifically, boron was found to strengthen the alloy crystals and

the intergrain boundaries within the alloy, to improve the internal grain structure and
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to retard harmful recrystallization processes. The effect of boron ¢n strength limit,:
' relative elongation, and relative plasticity of nickel is shown in figure 1. f
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- Fig. 1. The effect of boron on strength limit (1), relative elongation (2), and rela-
Bl | tive plasticity (3) of nickel at 25°C (a) and 600°C (b).

The temperature dependence of internal friction Q1) of Ni-B alloys is given in
figure 2. Orig. art. has: 5 figures.
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iture, chromium steel, nickel steel / EI437A steel, EI4I7p steel, EIN03 steel

rrous metal, steel microstruc-
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‘ABSTRACT: The effect of smelting (250°-1000°C) in vacuo and in air for 137-13¢0 hrs on
lrelative elongation, impact, strength, and hardn€ss of chromium-nickel steels cpntain-
i l{g i F | -

ting from 0.4 to 3.0 wt % boron was investigated.\?glﬂg]ﬁuiboron-free), EI437B {0.015 wt
s B), EIL03\(0.1-1.0 wt % B), and some specially prepared steels containing 2-3 wt %
‘B were used as representative steel samples. It was found that the smelting of steels
containing 2-3 wt % B results in a 1.5-2 fold increase in theiq~23£§£§gi§x)"ﬁ 15-20%
improvement in relative elongation characteristic and two-fold increase in impact
strength result when high purity steel grades are smelted in vacuo. Greater improve-
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f TOPIC TAGS: internal friction, powder metal, shear modulus, magnesiwn, vibration

7 ..| measurement _ .

| ABSTRACT: Powdered magnesium was oxidized to obtain samples with differing amounts  °

of Mg0 (0.3, 2.3 and 5% by weight), annealed at 500°C for one hour, and subjected
to measurement of change in vibration amplitude in order to determine internal ‘
friction (Q"'l), as well as shear modulus with respect to temperature. There are \v:
fairly consistent data on the curves for the three alloys with respect to strength i
(mechanical) properties, increasing or decreasing, as the case may be, with respect .’
;;’ - | to MgO content. The path of curves for the temperature relationship of internal -
-+ | friction and shear modulus can be explained by dispersion nardening effect found in
MgO. Grain boundaries, type of impurities and distribution of igpurities in the o
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‘ "alloy also influences the internal friction. For purposes of cémmaon the re~ . -]
lationship of Q~1(T) is presented for technical magnesium M3-1, which had been

hot pressed, where it is evident that the height of the peak for Q~H(T) differs
little from the peak for MG-l, increasing but slightly for increased HgO content, :: >
This may be caused by a structyral refinement in alloys containing a large amount ' -’
~of the finely dispersed oxide” hase, plus high degreea of distortions and increased .
numbers of Gefects in the polycrystalline atructure'( Orig. arte ha.a. 6 figurea. :
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i | ABSTRACT: Previous studies of internal friction for such powder metal oystems ad

: Cu-Fe-Ni, Cu-Mo, Cu-¥, Ni + AlpJz, SAP and beryllium have ghown that the temperature
relationship of internal friction Q-1 (T) affects the nature of the initial components
the method of producing a compact material and its structure. This paper discusses

] the same property, plus shear modulus and modulus of elasticity, for hot-pressed

' | powder metal alloys of Be-BeO containing 0.3, 1.5 and 7% by welght BeC. Tecating

was conducted in a vacuuml relaxation tester at forced torslon oselllations in ra-
sonance. Internal friction was determined according to change of oscillation ampli~ | B
tude along with measurement of frequency for constructing the tenperature colation~ | _.JNCEEEE
ship of shear modulus and modulus of elasticity. Samples were voouum znnazled ons B
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hour at 1,000°C prior to testing to remove stresses and adsorbed gases and to put -
the alloy in a more equilibrium state. Test results show maximums for all curvesd,
nuthors, the behavior of these maximums depends on polubility -
of the components, their concentration, distribution and other factora. Froma -«
compariscn of the nigh-temperature ackground" of Q"l(T) it s clear that Lem-
perature of abrupt growth of the curve increasges with oxidolc ntent while slepo

of curve bocomes lesu. This "hackgroued! can serve as a crlterion of increaaing heat

rooistance with increased oxide content. Orige art. hast J figures.
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