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AUTHORS : Yeremenko, V. M. and Nizhenko, V. I.
TITLE:! Effect of titanium admixtures on the surface tension of

nickel and cobalt and on their interfacial tension with
aluminum oxide

PERIODICAL: Zhurnal fizicheskoy khimii, v. 35, nO. 6, 1961, 1301-1306

PEXT: The present paper deals with the effect of titanium admixtures on
the surface tension of Ni and Co, which metals are used in powder metal-
lurgy as binding agents for $itanium carbide, titanium nitride, or
titanium boride. The surface tension is determined by the method of the
drop lying on 8 horizontal base. For the alloys, 99.99 % pure Ni and Co,
as well as titanium jodide with less than 0.07 % impurities, were fused
together in the arc furnace. The tables of Bashforth and Adams in a
modified form were used to calculate the surface tension. Besides, a new
table was compiled with the values ® in direot dependence on x/z of the
drop (Fig. 1) at ¢ =~ 60°. The function, was Q:-bz/ﬂ(Zx)z. The surface
tension o was calculated from g =@(2x)2qg. The error of measurement was
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3.5 %, 1In the system Co,To,A1203, the study wase conducted in vacuum at

1'10-4 mm Hg and 1600°C. - The titanium content was 1.96 %. Titanium
admixtures of 0.23 g—atom/l and more ghowed no offect on the surface
tension. With 0.05 g-atom/l Ti, the intergacial tension at the boundary

Co -A1203 dropped by more than 1000 erg/cm ., The adhesive power increased

simultaneously ®ith the reduction of interfacial tension. Thus, 8
considerable interaction between alloy and A1203 base took place. In the

gystem Fi,Ti, and A1203, the same resulis were obtained as for Co. At &

vaocuum of 1-10‘4 mm Hg, the gpecimen was always covered with a thin, but
noticeable oxide layer during the experiment. The same phenomenon
appeared in the case of Bel instead of A1203 ag a base; likewise, in

higher vacuum obtained by freezing the vapors of the oil diffusion pump
with liquid Nz. On addition of Ti, & reduction of the Ni surface tension

was observed. A1l this changed abruptly if the experiments were made in
H2 atmosphere. In this case, no activation by 74 on the jnterface Ni - gas

was observed. The interfacial activity increased at the same time. The
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same occurred by melting'the specimen in 32 medium, and subsequent separa-

tion of H, bY evacuation. 1In the systenm Sn, Ti, A1,05, 8 high surface

activity of titanium vias observed at the interface of the 1iquid Sn. This
effect is explained Dy the adsorption of 02 residues from the vacuun by:Ti.

0, couses the surface activity. Adsorption of Ti at the metal -A1205

jnterface. In the Ni and Co system, Ti develops higher interfacial

activity due to high formation energy ‘of the loweot Ti oxide. With the
use of the Giblus adsorption equetion, the excessive Ti concentration at
the interface metul-—A120 vasg calculated {by graphical differentiation of

the curve). Fig. 4 showé-the results for Co-Ti and Mi-Ti on A1203J sIn

the maximum of the curve, the corresponding thickness of the adsorption
layer is 2.7-10-e cm. It is assumed that the latbice nodes occupied by

0 jons are the active centers of adsorption of Ti atoms on the A1203

gnrface. In maximum adsorption, ecvery T1 is bound to an 0. The authors -
mention joint papers by V. I teremenko with Yu. V. Naoydich and

APPROVED FOR RELEASE: 09/01/2001

CIA-RDP86-00513R001962720001-3"



"APPROVED FOR RELEASE: 09/01/2001

?‘Eﬁ‘ Ri.h"y’f?!?;ﬁ!1?Jimﬂﬁé:ﬁm?mmlﬁi&ﬁﬁﬁ%‘?&m | SSRGS

CIA-RDP86-00513R001962720001-3

FLEDET

‘2655 |
3/076/61 /035/006/007/013
Effect of titanium admixtures on... B127/8203 . :

A. A. Nosonovich: Zlektronika, no. 4, 136, 1959; Zh. fiz. khimii, 34,
1186, 1960. There are 4 figures, 2 tables, and 11 references: 8 Soviet-
bloc and 3 non-Soviet-bloc. The most recent reference to the English-
1unguuge'publication,reads as follows: Kingery V. D., J. Amer. Ceran.
Soc. 37, 42, 1954.

L

ASSOCIATION: Insiitus rmetellokeramiki i spetsial 'nykh splavov (Imdtitute
of Pouder Metallurgy and Special Alloys)

SUBMITTED: September 25, 1959

Fig. 1: Diagram for ‘calculating the
surface tension from the form of the
drop. : :
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B101/B218
AUTHORS: Fesenko, V. Ve Yeremenko, V. N., and vasiliu, M. I. (Kiyev)
TITLE: gtudy of the gurface tension of liquid metal solutions.

11 Surface tension of alloys of the system nickel-copper
PERIODICAL: Zhurnal f£izicheskoy khimii, v. 35, no-. 8, 1961, 11750-175%

TEXT: The authors attempted to check how far Cu-Ni alloys represent jdeal

gystems and obey Raoult's law. ‘For this purpose, the surface tension of Cu,

. Ni, and their alloys was determined by measuring the maximum pressures in &
gas bubble at 1550 c. Measurements were made in pure He or H Apparatus

and method have already been described by the authors (8b. "Sgroyeniye

veshchestva 1 spektroskopiya" (structure of substance and spectroscoPy /s

18, 1960, Izd. AN 88SR). The total amount of impurities in the metals used 4
wag not higher than 0.1%. The slloys of difforent composition were molten

jn crucibles of pure Al203 in a high vacuum. Their composition was checked

by chemical analysis. For the surface tension of Cu-Ni alloys at 1550°C,

the authors give the following values (rounded-off to 5 erg/cmc):
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atom®b of Cu ’ erg/cm2 The data for nickel are in good agreexent

with those by W. D. Kingery, M. Hunenik

18 :2;2 (see below). The data for copper are nuch
28 1545 higher than those found by cther gcientists,
50 1430 a8, €+g+1 B« E. Libman (see below). This
67 1370 discrepancy is explained by the fact that
19 1300 the authors used high-purity copper (99.9
100 1265 and conducted the measurements under condi-~
tions that excluded contamination. The

experimental data are in good agreement with those calculated according to
the Bhishkovakiy equation. The constants of this equation were calculated
according to A. A. zhukhovitakiy (2Zh. fisz. khimii, 18, 214, 1944). This
agreement confirms that the system Cu-Ni ig ideal at 15500C, It follows
from the data that the copper in Cu-Ni alloys is gurface-active within the
entire cogcentration range jnveatigated. A paper by I. T, gryvalin, O. K.
Yesin, Yu. P. Nikitin (12zv. vuzov, Tsvetnaya metallurgiya, 4, 66, 1958) 1ie
mentioned. There are 1 figure, 1 table, and 9 references: 5 Soviet-bloc
and 4 non-Soviet-bloc. The two references to English-language publications
read &as follows: W. D. Kingery, M. Humenik, J. Phys. Chem., 57y 359 19534
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E. E. Libman, Phys. Rev., 29, 911, 1927.

ASSOCIATION: Akademiya nauk USSR, Institut metallokeramiki i spetsial'nykh
splavov, g. Kiyev (Academy of Sciences UkrSSR, Institute of
Powder Metallurgy and Special Alloys, Kiyev)

SUBMITTED; November 23, 1959
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PHASE 1 BOOK EXPLOITATION SOV/6101

Yeremenko, Valentin Nikiforovich.

\.‘/”""’" - .
Mnogokomponentnyye splavy titana (Multicomponent Titanium Alloys) Kiyev, Izd-vo ‘
AN UkrSSR, 1962. 209 p. 2500 copies printed.

e i e

} Spoﬁsbring Agency: Akademiya nauk Ukrainskoy SSR. Institut metallokeramiki
i gpetsial'nykh splavov.

Resp. Ed.: I. M. Fedoreixenko, Academician, Academy of Sciances UkrSSR; Ed, of
Publishing House: 2. S. Pokrovskaya; Tech. Ed.: A. A, Mntveychuk.

PURPOSE: This book 18 intended for researchers in the field of metal science,and
for designers in the aircraft, shipbuilding, machine-building, and chemical
industries. 1t may also be useful to students specializing in these fields

of ‘design.

COVERAGE: The book, vhich constitutes the second part of the authar's monograph
#writanium and Its Alloys" [published in 1955], reviews the structures proper-
ties, and applications of multicomponent titanium alloys which have been

Card l/gp
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Multicomponent Titanium Alloys s0v/6101

investigated up to the present time. The interaction between components is de-
goribed and equilibrium diagrams of titanium-base systems are analyzed. Along
with equilibrium data, information on technological, physical, mechanical, and
other properties of titanium alloys is givon. In addition, various heat-treat-
ment methods applied to these alloys are discussed. In all, 122 ternary tita-
niun-base systems and 52 quaternary and quinary systems are reviewed. Since
these comprise all the multicomponent systems which have been investigated upistie
presml time, the book. can serve as a comprehensive handbook in its field. No
personalities are mentioned. The description of each titenium-base alloy is
. accompanied by Soviet and non-Soviet references.

TABLE OF CONTENTS:
Introduction 3

Ternar& Systems 5
Ti-—~ Ag — Al 6
T{ — A1 — B 9
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PHASE I BOOK EXPLOITATION 80v/6032

Yereme _V..N,, Resp. Ed.; I. N, Frantsevich, @. V, Samsonov,
: . M, Fedorchenko, G. S. Pisarenko, V. V. Grigor'yeva, and
V. I. Nizhenko, eds, »

Poverkhnostnyye yavleniya v metallakh 1 splavakh 1 1kh rol' v
protsessakh poroshkovoy metallurgii (Surface Phenomena in
Metals and Alloys and Their Role in Powder-Metallurgy Processes)
Kiyev, Izd-vo AN USSR, 1961, 213 p. 1710 coples printed.

Sponsoring Agency: Akademi&a nauk Ukrainakoy SSR,  Institut metal-
lokeramiki i spetsial'nykh aplavov.

Ed. of Publishing House: Z. S. Pokrovskaya; Tech. Ed.: A. M, Lisovets.
PURPOSE:. This collection br articles is intended for scientific
research workers, engineers speclalizing in metals, and metal-

lurgists. It may also be useful to advanced students at schools
of higher educatlon. .
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Surface Phenomena in Metals (Cont,) | 30v/6032

COVERAQE: Articles of this collection discuss the role of surfac:
phepomena in powder metallurgy processes and in processes of the
strong bonding of various substances. Theoretical calculation=
of the surface tension of some carbides and nitrides are pres-r .- .
The book also reviews modern methods for studying the surfacs
properties of metals at high temperatures and presents data ow
the surface tension of refractory metals and of binary metals gyzrn-ng,
Particular attention is given to the effect of various additions >
the surface tension of metals and on the interphase tenslion at &=
boundary between metals and various refractory compounds. Data oo
the effect of thin metal coatings on the structural and mechanicsl
properties of metals are also presented. No personalities are .
mentioned. Each article is accompanied by references, mostly
Soviet.

TABLE OF CONTENTS:

Foreword : 3
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Surface Phenpmer;é in Metals (Cont.) S0v/6032

4
Yeremenko, V. N. Physicochemical Fundaméntals of the Formation

of a Cermet 5
Semenchenko, V. K. On the Relationship Betwéen Volume and

‘Surface Properties of Metals and Alloys 17
Bal'shin, M. Yu. On the Problem of the Relationship Between

Surface Characteristics and the Interface Tension of Materials

and Their Deformability in Creep and Sintering S 26
Yesin, p. A. On the Isotherms of Surface Tenslon 33
?ugachevich, P. P., and V. B. Lazarev., Surface Phenomena in

Ternary Metal Solutions ' _ 39
Fesenkb, V. V., V. N. Yeremenko, and M, I, Vasiliu, Surface
Tenslon of Copper-Nickel Alloys 48
Zadumkin, S. N. Approximate Calculation of the Surface Energy

'of Some Carbides and Nitrides with NaCl-Type Lattices 51
card 3/7 |
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Surface Phenomena in Metals (Cont,) S0V/6032

Yeremenko, V. N., Yu. N, Ivashchenko, and B. B, Bogatyrenko.
Surface Tension of Pure Iron and Alloys of the Fe-C System 55

- Naydich, Yu, V., V. N. Yeremenkn V, V, Fesenko, M, I, Vasiliu,
and L, F. Kirichenko. Temperature Dependence of the Surface )
Tension of Pure Copper , o2

Pugachevich, P, P,, and V, I, Yashkichev, Determination of
‘the Surface Tension of Molten Metals at High Temperatures 70

Timbfeyevibhevé, 0. A., and P. P, Puéachevioh. Temperature
Dependence of Surface Tension of Indium ‘ =

Yeremenko, V. N., and V. I. Nizhenko. Effect of Titanium
~and Titanium Carbide Additions on the Surface Tension of

Nickel and Cobalt 85
“Presnov, V. A., and A. P, Vyatkin. Wetting of Germanium by

-Indium and Fused Concacts Between Semiconductors and Metals 91
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Yeremenko, V. N., And Yu, V. Naydich. Surface Activity of
Oxygen 19 the Silver-Oxygen 3ystem 100

Perminov, A, A,, S. I. Popel', and N. S, Smirnov. Adhesion
of Molten Silicate to Iron and Its Alloys 105

Kuznetsov, V. A, Investigation of Surface Tension and
Electrocapillary Phenomena in Some Binary Metal‘Alloys : 111

Pesenko, V., V., On the Problem of Determining Surface Tension
by the Method of Maximum Pressure in the Gas Bubble 123

Vashchenko, K. I.,,and A, P, Rudoy. Method and Unit for
Determining the Surface Tension of Cast Iron 130

Presnov, V. A, On the Physicochemical Nature of the Strong
Bond Between Heterogeneous Substances - 140

Tsarevskiy, V. B, and S. I. Popel'. Adhesion of Binary
Iron-Base Melts to Solid Aluminum Oxides 146
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Surface Phenomena in Metals (Cont. ) sov/6032

Yeremeﬁko, V. N., and N. D. Lesink. Investigation of the
?}qﬁtics of the Impregnatlon of Porous Solids With Liquid
etals : : 15=

Yeremenko, V. N,, and V. V. Fesenko. Rate of Impregnation
of Titanium Carbide With Copper-Nickel Alloys e

-1

Gwaguzin, ya, Ye., and N. N. Ovcharenko. On the Mechanlsam
and Kinetics of the Process of High-Temperature Self-Healling
of Defects on the gurface of Crystalline Solids 13«

Goryunov, Yu..V., N. V. Pertsov, P. A. Rebinder, and Ye. D.
Shchukin., Effect of Thin Surface-Active Metal Coatings. onu
the Structural and Mechanical Properties of Single-Crystal

and Polyerystal Metals 184
Kachanova, L. A., I. A, Andi'eye\}a, Ye. D. Shchukin, ‘and

v. I. Likhtman. Surface Phenomena 1n the Processes of Brittle
Fracture of Metal Crystals 194
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fDékartova, N. V,,and V, N, Rdzhhnskiy. Investigation of
-Relative Surface Activity of Some Metals Toward Zinc by
. the Method of Internal Frictlon 202

Bal'shin, H. Yu.‘ Some Remarks on the Article "On the Prob-

‘lem of the Theoretiocal Calculation of Surface Tension and of

Some Other Characteriatics of Solids and Liquids” 209
Resolution of the Meeting of the Intex*inatitutiohai Seminar

on Problems of Heat Resistance, and of the Interinstitutional
Colloguium on Surface Phenomena in Melts 212
AVAILABLE: Library of Congress

SUBJECT: Metals and Metallurgy
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AUTHORS: §3§gggn394_xlngll Tret'yachenko, L. 0. and Holubenko,

TITLE: On the boundary of the o-phase in a tantalum-vanadium
system

PERIODICAL: Akademiya nauk UkrRSR. Dopovidi. no. 2, 1962, 192-194

TEXT: The tantalum-vanadium alloys were prepared by the method of
Yeremenko et al. (Ref. 2: 2ZhNKh, 5, 2290, 1960). Then they were ‘
annealed and tempered at 4 different regimes, ranging from tempe- - )<
ratures of 1000 to 1400°C, and lasting from 5 to 200 hours. The
boundary of the 0-phase was determined metallographically. The mi-
crostructure was determined by means of various etchants, depend-

ing on the composition of the alloy. A table shows the phase com-
position of the alloys at various temperatures, Four types of mi-
crostructure are shown in figures. The first shows the structure

of a homogeneous B-so0lid solution alloy; the grain boundaries are
sharp and clean. Another figure shows the microstructure of the

Card 1/3
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same alloy after low-temperature annealing; thereby small o-~phase
formations are noted. Further, an alloy with a considerable amount ]
of 6-phaseis shown, and (lastly) the microstructure in the region ‘
of homogeneous o-phase. The o-~phase has very great hardness. The
microhardness, determined by means of the device THT-3 (PMT-3), of

the o-phase in alloys containing 32.0 and 41.5 atom% Ta, ranged
between 1070 ~ 1260 kg/mm2. The line digrams (of an X-ray picture)

of a specimen containing 32.0 atom% Ta is shown. Nearly all the

lines of the d-phase were identified by the tetragonal lattice. Cal-
culation of lattice parameters showed that the o-~phase in alloys
containing 32.0 atm% Ta has parameters a = 6,15 kX and ¢ = 8.85 kX.
According to the data of W. Rostoker and A. Yamamoto ((Ref., 1:

Trans. Amer. Soc. Metals, 46, 1136, 1954), these parameters are

a = 6,104 kX and ¢ = 8.833 kX. A state diagram of the Ta-V system

is shown, using data of Ref. 1 (Op.cit.) and the solidus-tempera-

tures found in Ref. 2 (Op.cit.). There are 3 figures, 1 table and

3 references: 2 Soviet-bloc and 1 non-Soviet-bloc. The reference to

the English-language publication reads as follows: W, Rostoker, A.
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‘Yamamoto, Trans. Amer, Soc. Metals, 46, 1136, 1954.. ‘

ASSOCIATION: Instytut metalokeramiky i spetssplaviv AN UkrRSR (In-
stitute of Powder Metals and Special Alloys of the AS
UkrRSR) '

PRESENTED: by Academician I. M., Pedorchenko of. the AS UkrRSR

- SUBMITTED: July 15, 1961
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YEREMENKO, V.N.; NAYDICH, Yu.V.; LAVRINENKO, I.A.

£
Studying compaction processes during sintering in presence ¢
. Porosh.met. 2 no.4172-83 Jl-Ag '62,
a liquid phase T
1. Institut metallokeramiki i spetsial’'nykh splavov AN UkrSSR,
(Sintering) (pilatometry)
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AUTHORS s Kirichenko, L. F.

Naydich, Yu. v"_{fffffﬁEﬂL_!L_!Ll—
TITLE: Surface tension and density of liquid alloys of the copper-
aluminum system

PERIODICAL: Zhurnal neorganicheskoy khimii, v. 7, no. 2, 1962, 333 - 336

TEXTs Surface tensions and densities of Cu-Al alloys of varying mixing
proportions were studied. The alloys were fused in cruciblesof pure over-
burned and reorystallized aluminum oxide, in which also the further tests
were made. Surface tension was measured by & method elaborated by the
first two authors (Ref. 9; Finika metallov i metallovedeniye, 11&5), 883
(1961)3 Ref. 11: Zmochuvannya ridkimi metallami poverkhen' tugoplavkikh
spoluk, Tzd. AN USSR, Kiyev, 1958), in which particularly large and strictly
symmetrical drops of the test substance are used; thus, the error in
measurement is significantly reduced. The density of the melts was deter-
mined from the volume of the drop (aaoertnined from the ratio d/2h, where
d is the equatorial diameter and h the height of the drop on d, and with
the aid of a table of F. Bashfort et al. (see pelow)) and from its weight .
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- 8urface tension and density... B119/B110

Measurements were made in vacuo (1 - 2107 mm Hg) between 700 and 12500¢C,
Results:s fThe temperature coefficient of the density of the alloys is
strongly dependent on the Qu-Al mixing ratio (maximum do/dT at ~ 95% by
weight A1), fThe isotherm of the S8pecific volumes of the alloys (measured
at 1100°C) shows that fusion of the components results in yolume contrac-
tion owing to chemical interaction. The surface tension of the alloys de-
creases isothermally (measured at 1100 and 12509C) with inoreasing Al con-
tent. (Surface tension of Cu at the temperatures indicated ~1320 - 1350

erg/cm% of Ala800 erg/cmz). In accordance with the stdchiometric pro-
portion of CuA13, the isotherms of the alloys show a break after which the

surface tension decreases very rapidly with increasing A1 content. For
the isotherm at 1250°C the break becomes less sharp owing to the increasing
dissociation of Cu3A1 at elevated temperatures, According to the

classification of N. A, Trifonov (Ref. 14: V. Ya. Anosov, S, A. Pogodin.
Osnovnyye nachala fiziko-khimioheskogo analiza. Izd-vo AN 8S8SR, 1947
(Principles of physicochemical analysis. Published by AS USSR, 1947)) the
isotherm of the surface tension of the Cu-Al system belongs to the third
type, 1. €., the CuBAl compound formed isg surface-active as to one

Card 2/3
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component (Cu), but surface-inactive as to the other (Al). The following
papers are mentioned: Yu, A. Klyachko (Ref. 5t Zavodsk, laboratoriya,

6, 1376 (1937)); S. V. Sergeyev and T. I. Khomchenovska (Ref. 61 Fiziko-
khimicheskiye svoystva metallov, Oborongiz, 1952); V. N. Ysremenko,

V. I. Nizhenko, N. Levi, B. B. Bogatyrenko (Ref. 16: Ukr. khim. zhurn.

(in print)). There are 4 figures and 16 references: 13 Soviet and 3 non-
Soviet., The reference to the English-language publication reads as follows:
F. Bashfort; I. Adams. An attempt to test theories capillary action,
Cambridge, 1683, :

ASSOCIATIONs Institut metallokeramiki spetsial 'nykh splavov Akademii nauk 6>(
USSR (Institute of Powder Metallurgy and Special Alloys of
the Academy of Sciences UkrSSR). Kiyevskiy gosudarstvennyy
universitet (Kiev State University)

SUBMITTED; FPebruary 13, 1961
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Burfucs tonsion of liquid metel soluticnc. Part 3. o i
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AUTHORS 3

TITLE: Investigation of the system tin -
rich in tin
PERIODICAL: Zhurmsl neorganicheskoy khimidy -
TEXTs The structure of Sn - Ti alloya‘oohtaining‘o - 34.6

74 was studied.

All alloys containing 0.008 - 18.98 %

Sn - Ti alloys with 8.3 - 34.6 %
2 tqbles .

SUBMITTED:  November 1, 1961

. -

card 1/1

Reszults: Ti in concentrations of 0.008 -
in the alloy lowers the cryatallization
741 show two phases only.
in the intermetallic phase are evenly distributed through the
The solubility of Ti in Sn in the solid state 18 0.006 -~ 0.008 % Ti.

7i a nonvariant conversion occurs. at
~790°C, the nature of which is not yet olarified.

8/078'62/007/007/013/013 SR
B119/B101 . S

Yeremenkoys V. Hey Velikanova, T; Ya. o
et g D . A . M . . . s

‘.t'itani\.:m within the fange'_ o 107

7v;‘i,fno; 17, 1962,.1750-175? N
% by woight of

(232°C) by 1
Crystals
mass of tin,

In

There are 1 figure and
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AUTHORS : ;g9remenko, V.M., Tolmacheva, Z.I., and Vellkanova, T.Ya.

TITLE: On the structure of titanium oarbilde alloys with nickel,
chromium, and molybdenum

SOURCE: Akaderilya nauk SSSR.. Institut metallurgli, Isaledovaniyd
po zharoprochnym splavane Ve8e 1962+ 90-102

TEXT: The systems Ti-C-Ni, T1-C-Cr, and Ti-C-Mo were studled in an

attempt to determine the true phase composition of cermets contain-

ing gic with N1, Cr, or Mo. The solublility of Ni 1n T1C at 1000-
0°C 1s 0.7% by wt.; TiC-N1 alloys containing over 0.7% Ni are

128
composed of two phases, the microhardness of one of the phases bein
3000 kg./sq.cme Thoe section TiC-Ni through the Ti-C-N1 system; as
woell as the TiC-Cr and TiC-}o sections through the respective ter-
nary systems, are quasibinary; the melting of alloys containing
‘over 5% Ni starts at 1280-1300°C, In the system Ti-C-Cr, the forne
ation of a now phnse, 0”2806' is obsorved when small amounts of TiC
-Cr

are added to Cr; the TiC

alloy containing 20% Cr is composed of
Card 1/2 ‘
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On the structure of titanium...

three phases whose microhardness (300, 1000, and 3000 kg.2q.cm.)
corresponds to that of solid solutions based on Cr, chromium car-
bide, and TiC respectively. TiC-Cr alloys containing 52,85 and
63.0% Cr are composed of two phases - Cr-based and TiC-based solld
solutions, All alloys in the system Ti-C-Mo are composed of two
phases, with mlcrohardnosses of 300 and 2400 kg./sq.cm.; X-ray data
reveals that these are MNo-based and TiC-based solid solutions. The
experimental data for this system disagrees with the data of Albert
and Norton (Planseeberichte fur Pulvermetallurgie, 4, 2, 1956),
according to which a Mo,C-based solid solution exists in the 8yg-
tem, Thero are 7 figures and 1 table,
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AUTIINR ¢ "~ V.ile Yoramenko
W‘——’

TITLE: - Surfaco tension of Jlgquid metals

| PERIODICAL: Vkrainsicly himlchoskly zhurnal, v.28, no.4, 1962,
'407-440 . , '

- o —— e —— it 20 i o

il TaRTs A widoe critical survey of Lhe known data 1s mnde based on 76 i
i vaoferoncos that aro critically roviewed from point of view of the ;. ...

" purlty of tha method employod. The surfnce tonsion of 63 eloments
are tnbulnted. A seriles of figuros show graphically the depandence
of tho aurfnce tonsion of motals at thelr melting temperature (1) on’
the work of relenss of Lho oleotrona; (2) ‘'on the inverso atomic vole:
uma, (3) on tho atomic heat of molting, (4) on tho atomio heant of
- ‘sublimntion, (6) on the atomic volume and molting temperature, (6)
* . on tho modulity of displacomont and density and (7-8) the surface

~ “tension of the liquid motals of tho II, IIX, IV, V, VI and VII

- groups .of the periodic system. S '

It 1s shown that there 1o no justification to suppose.a proportion--.
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' gurface tongion ofes.

. allty botwgen the surfaco tonsion of liquid metals nng: (1) the
TN ratio.4r/r“ ( ¢ = work of roleaso of tho eloctrons, r< = aquare,of
" i the atomic radili), (2) the inverse value of the atomic volume, T
. .. and (3) Afl, the molecular heat of malting. The proportionality bet-
.- ween the molar freos surface .energy of liguid metals at melting tem-
porature and tho hoat of sublimation and molting 1s justified. Tho
" known and. experimontelly obteined valuwes for tho surfece tansion of
' metals confirm tho applicablllity of tho perilodical law on the sur-
.- fnce propoerties of the mutals. Thae most probable values for -the
" surfece tenaion of liquid metals, including the rare oarths, are
.- qgtimntod and summarized on the basis of tho law of .perlodionl
<. change of the surface tension of the slements and certaln ompirical.
% 1y found rolationas, There are 8 figures and 3 tables,

ASSOCIATION: Institut metallokeramiki i dpetuial'ﬂykh splavov AN
o USSR (Instituto of Powder Metallurgy and Special
I Alloya AS Ukr SSR) , oL o '
.- | SUBMITTED: February 28, 1961°
.. 1. Card 2/2 ‘ _ C
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“YEREMENKO, V.N.; LUKASHENEO, G.M.

Thermodynamio properties of liquid lolutiom in the magnesium -
tem, Ukr.khim.shur, - 2 mo43462-466 162,
alunimn sye e, g THIRL 15:8)
1, Imstitut natalloberamiki i spetsiallnykh splavov AN USSR.
(lﬁgmaiun-alulhml alloys)
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. AUTHORS : Yeremonko, V.N., Nizhenko, V.I., Levl, -N.I., and P
o . .‘ Bogatyrenko, B.B. ' :

- TITLE! surface tension of 1iquid alloys of binary metalic aya-:‘ .
{ tems heving maximum on the liquidus curve I

© PERIODICAL: Ukrainékiy khimicheskly zhurnal, v.28, no.4; 1962, el
; - 500-5056 - o S

TEXT: The surface tension and the densaity of liguid alloys of nick=-: .. -,
ol with sluminum at B40°C and nickel with berilium at 1500°C wero
dotermined. It was found that the formation of the alloys in the
studied systems, is acoompanied by chemical interaction which cauages ;|
dooreasing of volume and negative doviation of the isotherm of the

‘ opecific volumes from the additive vnlues. j

* The analogy between tho tipe of diagrams: surface tenaion/composite
Yon and the dlagram of state 1s stated. The compound NiBe 1s in-
‘active toward bothe the components of the syatem. Tho compound NiAl /

Y
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- -

13R001962720001-3"

LR o ot t R e o R

CIA-RDP86-005



"APPROVED FOR RELEASE: 09/01/2001 CIA-RDP86-00513R001962720001-3

!kﬁ&h!&mfﬁ"‘i‘“:mm F SRR R A TR e S 3 - o revss SR

: 8/073 4029/004/004/004
x , 1017/121

- Surfoce tension of liquid alloysee.

18 surface active tnward nickel and inactive toward aluminium. Re-
sults ‘show that, melting alloys conaerve, In a ‘large degree, the
molecular groups corresponding to the composition of the intermetal-
ic phases existing in the so0lid alloys., There are 4 figures and 1

’ tﬂbleo .
ﬂJ‘ASSOCIATION: Institut .metallokeramiki y spetsialnikh splavov AN
- USSR (Institute of Povder Metallurgy and Special
. Alloys AS Ukr SSR) Z
| SUBMITTED:  March 2, 1961

! Ut

| Cara 2/2
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AUTHORS ¢ Yoromenko, V.N., and Lukashonko, G.M.

—

TITLE: Thermodynamic properties of.mgnesium-ﬂnc 1liquid solutions

PERIODICAL: Ukrainskiy khimichoskiy zhurnal yV.28, n0.5,570-574

TEXTs The thermal proportios of the liquid magnesium-zinc system have
been 1little invostigated despite the fact that this system is very interosting
both as the basis for many commercial alloys and as a system with strongly
reactive components. In order to define the thomodynmnic properties of
liquid Mr-Zn alloys tho emf ofzthe

¥g.014d] 18 liq -+ XC1 +LiCL ]ug-ani :
concentration cell was measured for 12 Mg-2n ‘alloys containing from 10 to. /
90 at,L of Mg. The conclusion is reached that the behaviour of Mg-Zn liquid
alloys showe considerablo doviation from that of perfect solutions, Thio is
duo to the strong reactions between magnesium and zinc which give r.su to o
short-range order in the liquid Mg-Zn systema. There are 4 figures and 1 table.

Cord 1/2
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. /. ¥Joo
AUTHORS ¢ Fesenko, V. V., Vasiliu, #. I., aad Yeremenko, V. N. (Kiyev)
TITLE: Study of the surface tension of liquid metal solutions. IIIL,

Surface tenston of cobalt-copper alloys
PERIODICAL:  Zhurnal fizicheskoy khimii, v. 36, no. 3, 1962, 518 - 520

TEXTs The surface tension of Cu, Co, and their alloys was determined at
1550°C by means of the gas bubble maximum pressure method. The impurity
content in the metals was not more than 0.01%. The alloys were molten in

‘ A1203 crucibles in a vacuum or an H2 atmosphere. Tho measurements were

made with a beryllium oxide conical capillary (r = 0.247 cm) in H2 or He.

Assuming that the solutions in the system Co-Cu are regular above the
meiting point the Co, the activity o of the Co in solution in Cu was cal-
culated from the equilibrium diagrams logx= ~(T°-T)L/4.576TTO + Talogle

+ (T - Ts)log N/T, where T is the melting point of the pure solvent, L its

i -heat o; fusion at To’ N' the atom percentage: at the solidus temperature Ts,'
b0ard A/ 3 e e e e
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N the atom percentage at the liquidus temperature '1‘8. The activity of Cu
was calculated from the Cibbs-Duhem equation. The values of the surface

tension rounded to 5 erg/cm2 ares

2 .
o (atom-%) 5'(01'8/°m )

Co N
100,0 1,845 ‘/V
96.5 1,775
89.5 - , 1,600
83.0 1,440
76.8 1,430
49.0 » 1,325

: 32,0 1,320
f 0 | 1)265

These values are in good agrecment with those calculated from the equations
of A. A. Zhukhovitskiy (Zn. fiz. khimii, 18, 214, 1944)s o = %o * nORT
‘ ‘égﬁ'gcgégco); boo/ gy = (aco/a?f‘Cu)-exp [(0'.,0,‘_‘ - %9)/“,‘?“] , where 671s the
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surface tension of the alloy, bco and bCu the activities of Co and Cu in
the surface layer, a,, and a8, the activitios inside the solution, Obo and
Oau the surface tensions of the pure matals, n, the number of molos of the

pure component per unit surface area, the displacement coofficient equal

to the ratio of the atomic volumes of Cu and Co, Conacquontly, measurements

of the surface tension of alloys can be used as a oriterion in the deter-
mination of the thermodynamic properties of 1iquid alloys, There are 2

figures, 1 table, and 9 references; 5 Soviet and 4 non-Soviet, The three bﬂf/

‘references to English-language publications read as follows: Metals Hand-

book, 1948 ed.; P, Kazakevich, G. Urbain, J. Iron and Steel Inst,, 186, 167,
1957; B, C. Allen, V. D. Kingery, Trans, Metallurg. Soc. AIME, 30, 215, 19%

ASSOéIATION: Akademiya nauk USSR, Institut metallokeramiki { spetsial'nykh
) splavov (Academy of Sciences UkrSSR, Institute of Powder .
Metallurgy and Special Alloys)

- SUBMITTED: May 29, 1960
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. hUTiGL: Yorunenao, Ven., seidich, Yu.V., Lavrinenko, I.i.
hel e e
TITLids Investipgution oi' the coupr eJBlon procsos during sintering in the
presuice of 4 liguad p..u..e
2ritlOUICAL: Poroshitovaya wetalluryis, 0.4, 1)62, 7239
Pukps ‘The aint c:unb of wetal powders in the preuent of a liquid phase has °

"so far beeu little mvasti{,u»cd. The siuetica of .uch processes uay considerably

dirrer tro. those waich tade place durssg the sintering of solid cetal powders. Three
difierent wechandsus of sinteris, i the preseace of a'iiquid phase are conzidered:

‘e sinetics ol sintering w=Su and L1C-u1 powders under tie above conditions were =~ [/
inveotigated by weans of a wilstuuetric device. The deusity of the W-Cu metal powder !
1}‘crr_a..c.. unarpl,/ with the tewperature of sintering and reaches a maxizun value at

1300 - 1350 °C. 4nis inciease ii deswsity is probably cue to tiie increase in wotting

of the tungstea by copper. A cuiplete coupression in tie TiC-lii metal powder is '
achieved when the content of the liquid phase is not leuss than 20-25 volsé.  There

are 12 figures and 2 tavles.

Card i/2
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Investigation of the coupresuslole..

ASS0CIATIUN:  Institut motnllokermid i speciyal'nykh splavov Al UsSR(The Institute
of Hetal Powders and Special 4lloys of the AS UkrSSR)

SUBAITTLED: Pebruary 17, 1ljv2 /{
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ACC NRi  AT6012365 , _ SOURCE CODE® UH/0009/65/000/ooo/ooas/ooz

AUTHORS: _Yoremerko, U, Noj Shtepa, T.D.; Oritsenko, E. Yo, 6”\\ |
ORGt none R

TITLE: Intermediate phases in alloys of titanium with iridium and rhodium

/ 7] 27 >1
SOURCE: Soveshchaniye po metallokhimii, metallovedeniyu i primeneniyu titana i yego
splavov, 6th, Novyye issledovaniya titanovykh splavov (New research on titanium ‘ :
alloys); trudy soveshchaniya. Moscow, Izd-vo Nauka, 1965, 25-29 | =

TOPIC TAGS: titanium, iridium, rhodium, alloy phase diagram , cryctal lattice ‘ <

.| ABSTRACT: The phase diagrams of the binary systems Ti--Ir, over the whole concentra-
tion region, and Ti=--Rh from L0--100 at, % Rh were determined (sce Figs. 1 and 2).

The diagrams were constructed on the basis of microstructural and x-ray analysia o -
data, Photographs of alloy polished sections are prgsented, It was found that the | e
system Ti--Ir exhibits three intermediate phases: K s 6, and 8. . The crystal .
lattice of each intermediate phase was determined, The system Ti--Rh exhibits two ‘.
‘intormediate phasest 8 and 'é.' The latter phase, at an Rh content of 57 to 60 at.%,— NS
suffors a rearrangement, the nature of which is not yet clear and which requires :
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| PITLE: _Structure of certain alloys of the ternary -systen T4--Mo--C

loys); trudy soveshchaniya. Moscow, Izd-vo Nauka, 1965, 11-19

“lthe system were determined, Above 2000C, the higher carbide of molybdenum and titani

»1

B l : . y '[ Yy A
.| SOURCE:. Soveshchianiye po metallokhimii, motallovedeniyu i pr}jneneniyu titana i yego

splavov, 6th. Novyye issledovaniya titanovykh splavov (Nuw research on titanium al~

TOPIC TAGS: titanium, mdlybdenum, carbon, alloy phase diagram hardness, lattice
parameter . ~.

ABSTRACT: The phase relationships of the subsystems MoC - TiC, and MojCp - TiC of
the system Ti--Mo--C were studied, . The study was carried out by means of microstruc-

(see Figs. 1 and 2). Ths lattice parameters and hardness of the phases occurring in

carbide form & conbinuous series of solid solutionse

-|.Card 1 /2

tural and x-ray analysis. Tho experimental results are summarized in graphs and tabled .
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TITLE: Phase diagran of the sysbtom Ti--P

: v .
SOURCE: Soveshchani)re po meballokhimid, metallovedeniyu 4 primenoniyt 43tana 1 yogo
splavov, 6th, Novyye jssledovaniya titanovykh splavov (New regearch on titanium
alloys); vrudy soveshchaniya. Hoscow, 1zd-vo Nauka, 1965, 20-2ls

TOPIC TAGS® _titanium, phosphorus, alloy phase diagram, x T8y ppectroscopy » metal
physical property .

ABSTRACT: The phase diagram of the gystem Ti--P conbaining up o 15 at. % P was
determineds The fnvestigation was jnitiated to test the hypothet%cal phase diagram
for this system proposed by R, Vogel and B. Giessen (Arche Eisonhuttonwesen, 1959,

| 30, 565). The composition of the zlloys w€as determined, after the method of 0.

- Y popova and O. Seraya (Analiz gugoplavkikh soyedineniye Metallurgizdab, 1962, str.
226). On the basis of microstructural and x-ray analysis, & phase diagram for the
gystom was constructed (see Fig. 1). The presence of the following phases was
esbablished: Tij?, TizP, T13P2, TihPB, and TiP. The rogions of homogeneity and
several physical proporties, GeBes density, crystal gtructure, molting point,
microhardnoss, heat of formation, and specific electrical resistance of these phases
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were determined. The experimental results are tebulatods It 15 concluded that the '
“.| proposed phase diagram of Vogel and Gieaaen is wrong. Orig. art. hags 1 table and —
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TITLE: Surface tension‘\gnd density of molten alloys of the system Ni-Ca and their
miscibility with A1 sub 2 O sub 3

SOURCE: AN SS5SR. Izvestiya. Metally, no. 2, 1966, 188-192

TOPIC TAGS: surfaco tonsion, molten motal, nickel alloy, gallium alloy, aluminum
oxide, alloy phase diagram, metal property, specific density, ppacific volume /

ABSTRACT:  This report shows that ojf] the otherm of [ree surface energ\
(o) of molten alloys of the system’_i—:g__ hero is & cleerly pronounced ;
point of inflection corresponding An compoaition to the congruently welt~ A
ing intermetallide NjAl., Galliumlja on analog of oluminum and therefore ’
it was of interest to atudy the surface properties of the Ni-(a aystem and
to compare them with the phase diagrem. .
3 The temperaturo and concentration rolationships of tho density of i

:alloys in the Ni-Ga system were dotermined. It was ostablished that

‘specific volumes of nlloys both in tho molton ond in the solid statea differ
_sharply from additive values.

v The temperature and concentration relationshipa of - the free aurfoce |
energy of molten alloys in the Ni-Ga system were atudied. jp—

It was shown that_the isothern plotted fgp_m.gxpgrimenml data passces [

i
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| .ance compared to the isotherm of & for alloys
‘is accounted for

?-olten state in this system.

‘with alloys
‘oxide waa studied.
‘misoibility polytherms
‘action at the interface
L formulas and 1 table.

The presence of

[JPRS: 36,774]

considerably above that calculated for an ideal
the negative departure of the system examined from ideality.
S The isotherm of & for the Ni-Ga system has o more flattened

by the significant disgociation of intermetallides in the

The temperature dependence of the regional corner of miascibility
in the Ni~Ga system of polycrystalline specimens ,
wihreshholds of miscibility" on i
is accounted for by the intensified chemical re- :

with increase in temperature.
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solution., This evidences
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fn the Ni-Al system, which

of aluminum
Orig. art. hass 6 figures, L
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\ 12 2
TITLE: Intermediate phases in alloys of titanium with iridium, rhodium, -and
osmium ’l//\

SOURCE: Poroshkovaya metallurgiya, no- 6, 1966, 68-72

TOPIC TAGS: titanium 2110, rhodium alloy, osmium alloy, {ridium alloy, ey
monoclinal structure, intermediate phase pHnse GomPoSITION ALLOY
puaAse D/AGRAM v !
ABSTRACT: The authors jnvestigated the alloys Ti-ir, Ti-Rh, Ti-Os throughout

the concentration range. The gtructures and some properties of the intermediate .
phases formed in these alloys were gtudied, The ' & -phase was found for the

first time in the Ti-Rh alloy, and it has been ghown as & monoclinal structure with l
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{:ﬁ.'f?ff’?)v . Orig. art, has: 2 tables, [Based on authors' abstract] [AM]
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AUTHORzchremenko, V. N.; Buyanov, Yu, I Prirna, S. B.

ORG:; Insgtitute fc;r Problems in the Science of Materials, AN UkrSSR (Institut
. problem materialovedeniya AN USSR)

TITLE: Structure of a_phase diagram of a titanium -copper system
7/] 2
SOURCE: Poroshkovaya metallurgiya, no. 6, 1966, 77-87

&l

wﬁgr Comr [D e

ABSTRACT: Phase diagrams of a titanium-copper system have been studied by
metallographic, x-ray and microdurometric analyses at concentrations of 20 to
100 at % Cu. The results obtained and the data in the literature have cnabled the
authors to construct a phase diagram of the Ti-Cu system, The system has six

tion with narrow regions of homogeneity. Orig. art. has: 3 tables and 2 figures.
(Based on authors' abstract] [AM]
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TOPIC TAGS: titanium ocppvg;stem. phase diagram, .mmamﬁ analysia)

metalloides, of which Tigy Cu, Ti Cu, and Ti Cuy form phases of variable composi- | __
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TITLE: vanadiun-carbon system
B . - N\ ' :
| source: AN SSSR. Izvestiys. Neorganicheskiye materisly, v. 2, no. 9, 1966, 1568-1573 .

TOPIC TAGS: vanadium carbon system, vanadium carbon alloy, vanadium monocarbide,
vanadium gubcarbide ALLOY Sy STEM YA AOIUM ALLOY aneéo/unuor,
ALLoy FHASE NIRGRANM. ’ ’

ABSTRACT: A geries of vanadium—-carbon alloys containing up to 58 nc}ft carbon has
been investigated. On the basis of obtained results, a hage diagram f the l3.'a!t_1_ad1um‘_ _’_
carbon system was plotted (see Fig. 1). The solubility of carbon In vanadium 18 about

14 atX at 1650 and drops rapidly with decreasing temperature. The homogeneity region
of .V,C carbide extends from 30 to 33,3 at%C at 1650C and from 31.5 to 33.3 atiC at
1450C. The homogeneity region of VC carbide extends from 39 to 47.5 at%C at 2100C and
from 42.5 to 47,5 at%C at 1450C. In alloys with 37—41 atiC, a g-phase was observed,
the nature and structure of which was not determi‘pg_cl.'_-l_g the x-18y g}f_gg_action pat-.

-
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TITLE: Structure and properties of alloys with respect to the :r_i_.C-VCO,QO, TiC—VZC

|and T4C~-V sections and in the TiC-VCO 90 region of the Ti-V-C ternary system

SOURCE: Poroshkovaye metallurgiya, no. T, 1966, 8u-88 ,
TOPIC TAGS: mgg_imli.ygontaining alloy, titanium containing alloy, carbide, arc

1 furnace, stoichiometric mixture, microhardening, metallographic examination, x ray
diffraction analysis, 7ERNARY ALLOY 4

B AT e

ABSTRACT: The alloys for the study vere mglted in aon arc furnace, with a tungsten |
electrode /hnd a water-cooled cooper hearth, in & 400-500 mm Hg argon atmoophere. '
The aArgon’ was purified by melting a titanium gegtgrt( Carbothermic vanadium \
(99.7% v, 0.23% ), titanium iodide and spectrally pure graphite vere used 88 start=" | __
ing materials. Titanium carbide with a stoichiometric composition and vanadium car-"
bide containing approximately 40 at.% C were premelted and used for preparing the
charge. The alloy ingots produced in the arc furnace vere cut on an electroerosion .
machine tool. These were annealed at various temperatures to a uniform composition
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. 14
in vacuum or in an inert atmosphere at low temperatures in IGV-1 or MVP-3 M type ovens ‘O
in molybdenum heater containers and quickly cooled. The alloys were studied by metel-
lographic and X-ray diffraction analysis using the powder method on the URS~70 unit
in the RKD camera with copper Ku-radiation. The Pirani-Altertum method was used for

measuring microhardness and determining the initial melting point. A1l alloys which
contained more than 30 at.% C were chemically analyzed, The melting point and micro-
hardness of titanium carbide solid solutions ang carbon-saturated vanadium monocar-
bide were determined. The composition of these corresponds to the TiC-VC0 9o Section,

It is found that the temperature of the eutectic formed by TiC-Vco 90 Bolid solutions
with graphite decreases from 2950 to 2750°¢C with an increase in vco 90 from zero to

100 mol.%. The Tic-vac and TiC-v Polythermic sectiong of the Ti-y-C system are
Plotted and the lattice constants and phase microhardness are determined for these
alloys with respect to thege sections. Neither of these sections is quasibinary.

Orig. art,. has: 5 figures, 3 tables,
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AUTHOR: Yeremenko, V. N.j Nizhenko, Ve I.; Sklyarenko, L. I,

TITLE; Surface properties of chrome-nickel alloys
SOURCE: Refs zh. Metallurgiya, Abs. 9AkL

BE?. SOURCE: 8b. Poverkhnost, yavleniya v rasplavakh 1 yomikwunhchik‘n 1z nikh
tverd, fazakh, Nal'chik, 1965, 297-301 ' :

TOPIC TAGS: surface property, surface tension, Nichrome alloy, temperature dependence!,
molten metal

ABSTRACT: The surface tension ¢ and the density of nichrome alloys were investigated
by the large-drop method in a helium atmosphere as a function of the temperature and

concentration, The chromium reduces the o of liquid Ni, especially vhen the chromiunm
content exceeds 10 at.%., A minimum is observed on the isotherm of ¢ at concentrations
near 50 at.% Cr. A study was made of the temperature and time dependence of the con-
tact angle when Al,0, is wetted by molten nickel or Cr-Ni. The best adhesion charac-
teristics in the r-l?i melt + A120 system is possessed by nichromes containing up to
30 at.? chromium; with further 18cPease of the chromium content, the temperature at

which the contact angle becomes minimal increases, Therefore nichromes containing up

. . . TR o

WY
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to 30 at.Z of chromium are the most suiteble binders in cemets of the Me-Al 0 type

up to 1550°, 5 illustratioms. Bibliography, 9 titles. A, Granovskaya. [ﬁagslation
of-abstract] ' : '
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ORG: _Institute of Problems in Material Science, Academy of Sciences,UrSSR (Institut

" problem materialovedeniya, AN UkrSSR) ’ _ .

TITLE: Structure of some alloys of the titanium—vanadium-catbon system
' 7 27 7
SOURCE: Poroshkovaya metallurgiya, no. 8, 1966, 33-38 o

“TOPIC TAGS: titanium base alloy, vanadium containing allcy, system polythemal
gection, Loy phase diagtnm,carbon containing alloy, titanium vanadium carbon
gysten

e e g T "

ABSTRACT: A series of ticaniﬁm-vanadium-carbon alloys with a constant vanadium ..
content of 66.7 or 84 atxz and alloys with a composition located along the Ti-VC
and Ti-V,C sections of the composition triangle have been investigated and the
respective polythermal sections of the ternary diagram have been plotted on the
basis of data obtained by physicochemical analysis. It was found that for T1-VC, _
. the solubility of vanadium carbide in p-titanium was less than 1 molZ at temperaturesi—
.| up to 1500C and about 4 mol% at 1600C. The maximun microhardness of the metallic
.| phase was at about 25% molXVC. For T1-V,C, the 1limit of solubility of vzc 1%
* g~-titanium was about 3 mol% at 1600C; the limit of solubility of titanim"ﬁf’ 2C ‘
reached about 13 mol%. The microhardness of the vzc-bqse phase decreases from ‘
N . . .o v o . ‘
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; ACC'NR?"Aredauss" . ~ SOURCE CODE: UR/0369/66/002/005/0574/0577
'AUTHOR: Yeremenko, V. N., Natanzon, Ya. V.

l SRS &

ORG: Institute of Haterials Science Problems, AN UkrSSR, Kiev (Institut problem ma~
- iterialovedeniya AN UKrSSR)

l o
TITIE: Determination of the kinetics of dissolution of materials in liquid metals

" SOURCE: Fiziko-khimicheskaya mekhanika materialov, v. 2, mo. 5, 1966, 574-577

A TOPIC TAGS: metal melting, metal physical property, solid dynamics, solid mechanics,
solid ‘mochanical property, physical diffusion

ABSTRACT: A schematic of the apparatus and the testing procedure is given for deter-
mining the kinetics of dissolution of the solid materials immersed in molten metals.
Among the basic features of the method are: operation at 1-2°10 5 mm Hg, continuous
agitation of the metal, and a provision for continuous sample taking. The maximum ope-
ration temperature of the apparatus is 1500-1700°C. As an example, a kinetic curve

is given for dissolution of copper in molten lead at 485°C. Orig. art. has: 1 formu-
‘{la; 2 figuvres. . —

SUB- CODE: 07,11/ SUBM DATE: 19Apr66/ ORIG REF: 007/ OTH REF: 011

Card 1/1

APPROVED FOR RELEASE: 09/01/2001 CIA-RDP86-00513R001962720001-3"



"APPROVED FOR RELEASE: 09/01/2001 CIA-RDP86-00513R001962720001-3

= B

PP ——————— e ————

| ACC NR: AR7000858 =~ SOURCE CODE: UR/0058/66/000/009/E011/E011 |

t

AUTHOR: Yeremenko, V. N.; Nizhenko, V. N, ; Sklyarenko, L, I,

TITLE: Temperature dependence of the free surface energy of molten iron
SOURCE: Ref, zh, Fizika, Abs, 9E92

REF SOURCE: Sb. Poverkhnostn. yavleniya v rasplavakh i voznikayushchikh iz
nikh tverd, fazakh. Nal'chik, 1965, 287-292 . :

TOPIC TAGS: temperature dependence, molten metal, carbonyl irdn, free
surface energy, surface energy

ABSTRACT: The surface tension (o) of molten iron in the 1540-=1750C tempera-
ture range is measured by the lying-drop method. The object of the investigation
was carbonyl iron, annealed in hydrogen at 1000~-1200C and remelted ina 10~

mm Hg vacuum. Consideration of all possible measurement errors leads to the S

expression o= 1856£23—0,2320,03 (¢ ~1538) | The thermodynamic
characteristics of the molten iron surface are computed from the data of ¢ and
a00T . A. Vertman. [Translation of abstract] [NT] —
SUB CODE: 20/
Cord 1/ 1
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| ACC NRi - AR7000857 SOURCE CODE: UR/0058/66/000/009/E011/E011

AUTHOR: Ivashchenko:, Yu. N. ; Yeremenko, V. N.; Bogatyrenko, B. B.; _
Khilya, G. P, : : ) ’

"TITLE: Temperature dependence of free surface energy of liquid magnesium

SOURCE: Ref. zh. Fizika, Abs. 9E91

REF SOURCE: Sb. Poverkhnostn, yavleniya v rasplavakh i voznikayushchikh iz
" nikh tverd. fazakh. Nal'chik, 1965, 281-286 .
- 5;1»& waked,
TOPIC TAGS: temperature dependence, free energy, liquid helium,Ysurface
" tension, magnesium/MG-1 magnesium

| ABSTRACT: Measurements were made of the surface tension (o) of MG-1
' magnesium (99. 91%-pure) by the lying-drop method in a purified helium medium,
The results fulfill the equation or= 588.4+12—0,182x0001 (¢ —650) . The .
critical temperature is evaluated as 3860 *100C, A comparison is made of the
results of previous determinations and it is shown that the most probable value of
» at700C is 580 mjlem2. A, Vertman. [Translation of abstract] [NT] '

~

SUB CODE: 20/ | |
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YEREMENKO, V.N., otv. red.; FRANTSEVICH, I.N., red.; SAMSONOV,

T GuV., red,; PISARENKO, G.S., red.; FEDORCHENKO, I.M.,
red,; TRESVYATSKIY, S.G., red.; IVASHCHENKO, Yu.N., red.;
POKROVSKAYA, Z.8., red.; RAKHLINA, K.P,, tekhn, red,

[Surface phenomena in melts and in processes of powder
metallurgy] Poverkhnostnye iavleniia v rasplavokh 1 pro-
tseasakh poroshkovol metallurgii. Kiev, Izd-vo AN Ukr.
8SR, 1963. 377 p. (MIRA 17:3)

1. Akademiya nauk URSR, Kiev, Instytut metalokeramiky 1
spetsial'nykh splaviv, 2, Institut metallékeramiki i
spetsial'nykh splavov AN Ukr,SSR (for Yeremenko).
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AFREAHKR,- Moy O LSAONKG, 3., red.; FELORCHENKG, LMa,
vodn) TREGVLATSKIT, 5.6, redyj TVASHCHEIKD, Yuulivy 7205
FOKROVSKAYA, Z.8.p reda

Ltz '8 5 f powder netal-
surfece pheromena in melts and procesies O )
g\i\;gy] Poserkhnostnya favieniis v x'usplc?al‘;t%sfi{ pigzgessilgz ;
: 0t j3, Kiuy, lzd-ve N USSR, 1305. .
poroshkovnl mef.allurgi ° i R
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. tkademiyn navk ORI Rbew, foo! bomatndle o
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Lléi‘ui'n'ykh splavov AN Ukr.tSR (for Ivashclénko, Yeremenko
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YEREMENKG, V.N. (Kiyev); NAYDICH, Yu.V. (Kiyev); VASILIU, M.I. (Kiyev)

balt - tin, Izv.
Surface tension of melts in the system co
AN SSSR. Met. 1 gor. delo no.5:64-67 5-0 163, (MIRA 16311)
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YEREMENKO, V. N.; NIZHENKO, V.I.

Ro of surface phenomena in powder metallurgy processes, Forosh,
3 no.4:17-28 Jl-Ag '63. (MIRA 16:10)

1, Institut metallokeramiki i spetsial'nykh splavov AN UkrSSR.
(Powder metallurgy) (Surface chemistry)
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. TITLE: Thermodynamic properties of higher zimo antimonide

PERIODICALs Zhurnal neorganicheskoy khimii, v, 8, no. 1, 19§}, 8 - 10 : 21-

'TEXTs The electromotive force (e.m.f.) and the temperature coefficient ofvﬁ‘

the e.m.f. were measured for galvanic chains according to the schenme
Zny 4 qul KC1 - NaCl - 2nCl,)| (2nSb + 8b] )., The results were used to . %

oaloulate the free energy of formation, the entropy, and the heat of forma-
tion when ZnSb is formed from the elements. The measurements were made
with Zn-Sb alloys containing 15, 20, 25, 30, 37, and 45 % by weight of 2n
at 420 = 500°C. The measured values corrésponded to the equation.e.n.f.

= 0.0795 - (t - 450)-0.66-10'4 volts with an mccuracy of +0.5 mv. The free .
energy of formation for the production of solid ZaSb from liquid Zn and

solid Sb, AZ = -3670 + 3.04 (t - 450) cal/mole. The entropy of formation .
AS = -3.04 cal/mole-deg. The heat of formation AH at 4500C = -5870 oal/mole. ..

. For the formation of solid ZnSb from solid Zn and 8b, AB%nSb « =4130 calole :

Card 1/2 -
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. - 8/076/63/008/001/001/026
-, - Thermodynamic properties of... 3119/1!186

« -2065 cal/g-atom; Asz sp " 0. 53 cal/mole.deg = -0.26 ca1/g-aton.dog.

The standard quantities for the formation of ZnSb at 298°K ocould not be
"determined since neither the heat capacity of the compound nor the heat of
phase transformation at 300°C.are known, There are 2 figures. The mosé '
important English-language references are: 0. Silvey, V. Lyonns, V. .
S{lvestry. J. Electrochem. Soc., 108, 658, (1961); 0. Kubamohewski,

J. Catterall, Thermochemical data of Alloys, Pergamon Press, 1956}

H. Selts, B, Dewitt, J. Amer. Chem. Soc., 61, 2594 (1939).

e ASSOCIATION: Inotitut metallokeramiki i spetasplavoy Akadeaii nauk USER
(Institute of Powder Metallurgy and Spooial Alloys of the
Academy of Sciences UkrSSR) - ;

~% .| BUBMITTED:; March 28, 1962

«Q
®
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YFRFMFNKOI V.N.os NIﬂ{ENKO, v.I,

Surface properties of Ni-Au-A1203 liquid alloys. oEEh 16210)
8 no.9:2124-2127 S '63.

amiki i spetsial'nykh splavov AN UkrSSR.

Zhur .neorg.khim,

1. Inatitut metalloker
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. ACCESSION KRt . AP3008085
. AUTHOR: nome

. TITLE: Seminar on refractory detals, compounds, -and alloys [KieVs
April 1963] CeeT
Baas .

"“ ' SOURCE? Atomnaya en"ersiya; ve 15, no. 3y 1963, 266-267

{ ToP1C TAGS: refractory metal, refractoxy compound, refractory alloy,
‘ electron structure, crystal gtructure, electron baam welding, physical
property, vanadiun, niobium, molybdenum, single crystal growth, tung~
sten, rhenium silicide, noqmngnetic zirconium base alloy, tantalum,

nonmetallic element diffusion, heat conductivity, electric conduc~
‘tivity, thermal diffusivity: o : i ‘

. ABSTRACT: In April 1963, a8 geminar on the extraction, physical prop-
8 erties, and eloctron gtructure of refractory matals was held in KieV .
» under the aponsorship of the Institute of Powdar Metallurgy and
. special Alloys, Acadeny of Sciences, Ukrainian SSR. Approximatcly
300 representatives of scientific rescarch institutes attended cthe

1 Card 11T o
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| seminar, One hundred papefs were presented. Among them were the

" following: o ' : : : o 5
2.1. 1. Kornilov, - The interaction between refractory compounds in-

4 yolving the formation of binary, ternary, ond multicomponent solld

| solutions.

.g G. V. Samsonov. '’ Clnssificatibn of hydrides, nitrides, and other
, compounds of‘nonmetals with elements of tiqe periqdfc table,

,,f V., N.,Yeggﬁgnko,'z. I. Tolmachev, The relationship bétweeh some

AL A e AL L5 s g . .
: propcrties‘and the electron structure of transition metals and their
. interstitial phases. o ' :

. Ge Va Samsonov. The nature of the catalytic properties of transition
- metals. : : :

1. A, Kedrinskiy, A. L. Avgustinnik, Ye. A, Berkman, Experimental
., data on the catalytic activity of refractory metal electrodes in
el,ec::;o,chemical'rcacttono. o S
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YEREMENKO, - V.N,; LUKASHENKO, G.M.

Thermodynamic propertier of liquid solutions of the magnesium -
cadmium gystem. Ukr, khim, zbur. 29 no.10:1048-1052 '63,

(MIRA 17:1)
1, Institut metallokeramiki 1 spetsial'nykh splavov AN UkrSSR.
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YEREMENKO, V.N.; NIZHENKO, V.I.

Surface properties of nickel-based liquid alloys, Part 1, Effect
of silver on the surface tension of nickel, Ukr, khim, zhur, 29
no.11s1157-1160 '643, (MIRA 16:12)

1. Institut metallokeramiki i spetsial'nykh splavov AN UkrSSR.
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ACCESSION NR: AT4030795 ’ " §/0000/63/000/000/0097/0109
AUTHOR: Yeremenko, V. N.; Nizhenko, V. I. | ’
TITLE: Surface properties of nickel based alloys

SOURCE: AN UkrSSR. Institut matallokaramiki i spatsial'ny¥kh splavov.
Poverkhnostny¥ye yavleniya v rasplavakh i protsessakh poroshkovoy metallurgii {sux~-
face phenomena in liquid metals and processes in powder matallurgy). Kiev,

Tzd-vo AN UkrSSR, 1963, 97-109 '

TOPIC TAGS: gurface propetty, nickel based alloy, powder metallurgy, i{nfusible
surface, nickel, aluminum oxide, surface tension, binary alloy, copper containing
alloy

ABSTRACT: The results of the investigation were compared with diagrams of conditions
for the same systems. The authors concluded that the isotherm of surface tension
for alloys in a system with inorganic solubility in the solid, as well as the 1liquid
state, was given by Zhukhovitskiy's equation (A. A. Zhukhovitskiy, ZhFKh, vol. 18,
1944, p. 214) for an ideal solution (nickel-copper). In the binary 1iquid systems
exanmined, the compoment with the least surface tansion had an active surface rela-
tive to the second component. The lowering of the surfaca tension in these systems
gradctjcally ceased in a composition which corresponded to the monotectic point

ard 1/2
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coordinate (nickel-_silver). Surface tension in a nickel-chromium system was studiaed

_and the isotherm of the surface tension showed a very slight deviation of the sur-
face tension in alloys from the additive values, It was established that in systems
with maxima on the fusibility curves corresponding to the congruently melting
electron compounds having an electron concentration of 3:2, extreme points in ui.
form of a maximum (nickel=beryllium) or a point of bend (nickel=aluminum) were co-

, tected on the isotherms of surface tension. In the nickel-tin system, such points

' were not detectad although the isothern in the region of the composition of the
‘electron compound NijSn having an electron concentration of 1.75 had an abncriant
path. Orig. art. has: 12 figures.

b ASSOCIATIOﬁ: Institut metallokeramiki i spetsial'ny¥kh splavov AN TrSSR(Institute
"of Powder Metallurgy ‘and Specisl’Allcys, AN UkrSSR) _

| SUBMITIED: 23Nov63 { ' DATE ACQ: 16Apré4 ENCL: 50
o \ . . )
'SUB CODE: ML \ XO REF SOV: 018 , ‘ OTHER: 08
3
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ACCESSION NR: AT%030797 §/0000/63/000/000/0119/0124
AUTHOR: Yeremenko, V.N.; Naydich, Yu.V.; Vasiliu, M.I.
TITLE: Surface tension and density of liquid alloys of the Co-Sn system

SOURCE: AN UkrSSR.  Institut metallokeramiki i spetsial'ny*kh splavov. Poverkhnog-
tny*ye yavleniya v rasplavakh i protsessakh poroshkovoy metallurgii (surface phen-
omena in liquid metals and processes in powder metallurgy). Kiev, Izd-vo AN UkrSSR,
1963, 119-124

TOPIC TAGS:  surface tension, dénsicy, cobalt based alloy, tin containing alloy,
aluminum oxide, high temperature

~ ABSTRACT: The authors developed a method of determining the density of 1liquid metals
at high temperatures. This work was done in an aluminum oXide crucible heated to a
maximum temperature of 1900°. The results were presented in graphs and compared with
published data, The accuracy of the density method was 0.37%. Densit:y of liquid
alloys in the Co-Sn system was determined at a temperature of 1550°C.” The surface
tension of the Co-Sn alloy system was measured. The isotherm of the surface tension
of the Co-Sn system at 550°C had a continuous path. Orig. art. has: 4 figures, 2
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ACCESSION NR: AT4030797
tables, and 2 formulas.

ASSOCIATION: Institut metallokeramiki 1 spetsial'ny*kh splavov AN UarSSR(Institute
of Powder Metallurgy and Special Alloys of the AN UkrSSR)

SUBMITTED: 23Nov63 . " DATE ACQ: 16Apré4 | ENCL: 00
SUB CODE: ML . A - NO REF SOV: 007 | OTHER: 004
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. ACCESSION NR: AT4030803 © §/0000/63/000/000/0172/0181

AUTHOR: Naydich, Yu. V.; Lavrinenko, 1. A.; Yeremenko, V. Ne

B TR LKA i v

TITLE: The gtudy of the effect of capillary phenomena on the packing process during
sintering in the presence of the liquid phase

SOURCE: AN UkrSSR. Institut metallokeramiki 1 apetsial'ny*kh splavov..
Poverkhnostny*ye yavleniya v rasplavakh 1 protsessakh poroshkovoy metallurgii (sur=
face phenomena in 1iquid metals and processcs {n powder metallurgy). Kiev, Jzd=vo
AN UkrSSR, 1963, 172-181

TOPIC TAGS: capillary phenomenon, packing process, sintering, liquid phase, metal
:powder , tungsten, copper, silver, tungsten based alloy, copper containing alloy,
silver containing alloy, wetting

ABSTRACT: The authors studied the subject effect in systems where the solid phase
is insoluble in the liquid phase. The effect of the degree of wetting and the
amount of the 1iquid phase on the packing process during sintering, {n the presence
of a 1iquid phase in tungsten=copper and tungsten-ailvet systems, was studfed. The
rise of shrinkage with temperature {ncrease was dotected for vhich the probable
cause was the increase {n the degree of wetting: It was shown that a change of the
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contact angle of wetting led to a sharp change of capillary pressure, in connaction
with which greater packing should be observed. The effect of the amount of liquid
phase on the packing process was studied. It was shown that shrinkage with a rise
in the amount of the liquid phase increases at first, passcs a maximum, and then
falls. Such a change in shrinkage is located in accordance with a similar course
of the curve of capillary wetting force which i8 active during sintering. The
~maximum packing was observed at 50-60% of the filled pores. At this time the great=
est capillary forces between particles were observed. Capillary phenomena play a
large role during sintering in the presence of a liquid phase of the matal systems
and require further detailed study. Orig. art. has: 12 figures. :

' ASSOCTATION: Institut metallokeramiki i spetsial’ny*kh splavov AN UkrSSR(Institute v

of Metal Ceramics and Special Alloys, AN UkrSSR) .
SUBMITTED: 23Nov63 | DATE ACQ: 16Apréh | ENCL: 00
SUB CODE: ML, ‘g\n NO REF SOV: 004 OTHER: 004
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| +| ACCESSION NR: AP40156260 " 8/0226/64/000/001/0005/0011
. ' . ‘ AUTHOR: Naydich, Yu, V.; Lavrinenko, I. A.; Yeremenko, V. N,

t TITLE: The role of capillary phenomena in the process of densification duriﬁg
i sintering in the presence of a liquid phase

! SOURCE: Poroshkovaya metallurgiya, no, 1, 1964, 65-11

shrinkage, liquid phase effect, capillary effect

il ABSTRACT: The study centered on the first stage of densification (i,e,, during
it liquid flow or the regrouping of solid particles for the W-~Cu and W-Ag systems,
! ‘. whose solid phases are not soluble in the liquid phases, The materials used

: " were of technical purity; particle diameter was less than 0,040 m, Shrinkage'

! : © was found to increase with temperature, probably due to a better wetting of the .

. solid phase, The expression

!
|
1
i
!
: § TOPIC TAGS: sintering, liquid phase sintering, compact sintering, compact
|
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_ACCESSION NR: AP4016260 "
was derived for the compressive force for the case of two sphorical particles with :
liquid menisoi between them (see Fig. 1 in the Enclosure), in relation to the contact
angle of wetting. Here,i, and f, arc curvature radii (sce Fig, 1), f is an
angle governed by the volume of liquid, o fs the surfaco tension at the liquid-gas bound- .
ary, @ is the contact wetting angle. Variation:in the latter results in a sharp change
of capillary pressure. Greater shrinkage should result when wetting is more ex- :
tensive. Shrinkage increases with an increase in volume of liquid phase, peaks when
pores are filled to 50 to 60%, then decreases, Itis concluded that capillary phe-
nomena are of substantial significance in the sintering process. ' Orig. art. has: '
9 figures and 1 formula., R ‘
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ACCESSION NR: AP4029201 | T 8/0226/66/000/002/0011/0018 - '

AUTHOR: Nizhenko, V. X.; Yeremenko, V. N.

TITLE: Oa the surface active additions in liquid netals
- SOURCE: Poroshkovaya iatnllurziya, no. 2, 1964, 11~-18

1 TOPIC TAGS: 1liquid metal, addicion, surface activity, sublimation, melting tem-
_perature v ‘ .

- ABSTRACT: 1In this paper the authors discussed the criteria of suxface activity.
The differences in the specific heats of sublimation of the dissolved substance and
solvent, as well as the differences of full potential barriers,. are proposed as new
criteria. They graphically present relationships between the specific heat of sub=’
limation and the molting tcmperature of the metals, the specific heat of sublimation
and the hardness of the metals, the total potential barrier and tha frea surface .
energy, the total potential barrier and the melting tcmperature, and the total po= ’
tential barrier and hardness. Properties of the elements used for evaluating .the

‘reiiability of the criteria of surface activity in the metal systems are presented

4n a table., This raliability was chacked by experimental data of ovar 100 naetal

! systems. The bast criteria proved to ba the diffarence between the frae surface
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i

- energies, full potential barriers and specific heats of sublimation of the dissolved
"substance and the solvent. To verify the reliability of the criteria, it 1s necess-
‘ary to obtain experimental data and ensure for the purity of the materials used.
:Orig. art. has: 1 table, 8 figures and 3 formulas.’
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AUTHOR? erremenko; Vi ﬁ;}“Shteﬁa;,T, D.} Chufakoy. M. He . Y

fum with fridium

'TITLEs Interaction of titan
1964, 763-766 i .

SOURCE: AN UKTRSR. Dopovidi, no. 6,

“TQPIC TAGSs titanium-{iridium system, titanium iridium alloy, alloy'i
property, alloy structure, titanium indium cqmpound _ s
"ABSTRACT: Methods of netallography, x-ray diffractionm, and micro=
hardness tests ware used to investigate titanium=firidium alloys con=~
‘taining 1-—55 atZ {ridium,.. Alloys wvers malted iu an unconsumable R
electroda arc furnace in an argon atmospherd, then anncaled at 1100C
for 48 hr in evacuated quartz ampoulgs and furnace cooled.,y Threa !
{ntermediate phases vere found in the sysateum. The phase appearing
{n the alloy with 15 at? iridium was designated the Y-phase; the

alloy with 25 at% iridium consists of Y-phasa only. According to
the composition and structure, it 1s the T131r compound; its micro= |- .

;f.éLP'aLi 1/2 h:“:_ﬂ“.-_p;uwwx<~-l::“_;%;71_,5¢ﬂﬁif¢“~;,; .

hardness is 780--850 kg/mm?; ~Alloys with high Y-phase content: are i .
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