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AUTHORS ¢ Gel'd, P.V: and Gertman, Yu,M,

TITLE: Density of liquid alloys of silicon with cobalt and
nickel

PERIODICAL: Fizika metallov i metallovedeniye, 1961, Vel,12, No.l,
pp.47-50

TEXT: It was shown earlier by the present authors (Ref,1: FMM,
1960, 10, 793) that when a liquid ferrosilicide is formed by
reacting liquid iron and silicon, a volume contraction av
amounting to 36% takes place. This effect could be attributed
either to stronger interaction between dissimilar particles

(€54 .51 £€ €Fe 51 €K CFe Fe) and/or to an increase in the
coordinatrion Aumber 2. The object of the present investigation
was to obtain more accurate information on the effect of these two
factors on the magnitude of &V, and to provide experimental \
data on the properties of liquid silicides. To this end the
density of liquid Si-Co and Si-Ni alloys at 1500°C was measured in
.hydrogen by the hydrostatic weighing method, The Si-Co and Si-Ni
alloys were chosen for this purpose because their formation is
accompanied by the evolution of a large quantity of heat and because
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both nickel and cobalt are characterized (up to their melting
points) by the highest coordination number (z = 12); consequently,
the effect of simultaneous varfation of ¢ and Z should be

easier to study in Si-bearing alloys containing these elements,

The results are reproduced in a table whose first column reads as
follows: Vol,% of the metal) Co or Ni; (dco,Si exp: g/cm3)
experimentally determined density of the Co-31 alloys;

(dyi si exp,8/°m3) experimentally determined density of the

Ni-si ailoyl; (dMe .51 add, g/cm3) calculated density of the Ni-Si
and Co~Si alloys, Since the density of both cobalt and nickel are
about the same, the calculated density of the Co-Si and Ni-Si alloys
are also the same, In discussing the results obtained, the authors
made the following points, (1) The densities of liquid nickel and
cobalt are considerably higher than those determined by
P.Kozakevitch and G.Urbain,(J,Iron and Steel Inst,, 1957, 186, 167),
(2) As in the case of the Fe-Si alloy, the formation of the Ni-Si
and Co-S1i alloys is accompanied by contraction. The maximum

DV 22 23% in the Ni-Si system corresponds to the alloy of the NigSt
composition, AV max = 30% 1in the Co-Si system corresponding to the
CoSi alloy. Thus it has been shown that AVp, 54> AVc, 5;>AVNy 54
Card 2/ 4
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This relationship does not tally with the relative magnitude of the
heats of solution of the respoctive systems, which have been found
by the present authors (Ref,3: FMM, 1960, 10, 299) to be:

OHp, 54 = - 11,0 keal/g atom; OHe, g4 =-15.0 kcal/g atom;

OHyy g4 = - 16.0 keal/g atom. Thesé and other considerations:
indicate that the volumetric changes AV accompanying the formation
of silicides studied are not an unequivocal function of AH, but o
depend also on the degree of interaction between the particles of
the alloys, € , which increases with increasing Fe and Ni contents,
on the coordination number 2Z which under these conditions .
decreases, and on other factors, Consequently, the empirical laws
proposed by O.Kubashevskiy and E,.Evans (Ref,ll: Thermo-Chemistry in
Metallurgy, Metallurgizdat, 1954) for determining heats of formation
of compounds (solutions) from data on volumetric changes .
accompanying the formation of these compounds (solutions) canno

but yield erroneous results. There are 1 table and 11 references:
7 Soviet and 4 non-Soviet, - The three references to English
language publications read as follows: Kozakevitch P., Urbain G, .
Iron and Steel Inst,, 1957, 186, 167; Newkirk J.,B,, Geislefﬂ AH,

Acta met., 1953, 1, 456; Kubaschewski 0,, Haymer G,, Trans,
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Faraday Soc., 1966; 56, 473.

ASSOCIATION: Ural'skiy politekhnicheskiy institut im. S.M.Kirova
(Ural Polytechnical Institute imeni S.M.Kirov)

SUBMITTED: October 21, 1960 .
" Table., I
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AUTHORS: Korshunov, V,A,, Sidorenko, F.A., Gel'd, P.V. and
Davydov, K.N. ' '

TITLE: The phase constituents of the MnSi-Si system

PERIODICAL: Fizika metallov i metallovedeniye, 1961, Vol.12, No.2,
pp.277-284

TEXT: The present work concentrated on establishing the
character of silicides present in the MnSi-Si system, The
samples were prepared from manganese (containing less than

0.05% impurities) and KM-1 silicon, Alloying was carried out in
an evacuated and sealed quartz flask in a high frequency induction
furnace. Alloys containing 44 to 55% S5i were prepared,
Metallographic, X-ray and thermal analysis was carried out, When
viewed by polarized light under the microscope, the alloy
containing 44% Si consisted of an optically active matrix of a
higher silicide (MnnSiZn-x) with optically inactive inclusions of
monosilicide. With increasing Si content, the quantity of
monosilicide decreased. The microhardness of the higher silicide
was 1050 kg/mm2 and that of the monosilicide 850 kg/mm2, An

alloy containing 46,5% Si was single-phased. Traces of a new
Card 1/3
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phase appeared at 47% Si,. The new phase was optically inactive
and similar to silicon in colour, An alloy with 49% Si had a
coarse grained structure with a eutectic precipitate inside the
grains, The alloy with 51,5% Si was practically all eutectic,
Primary crystals of Si1 appear in samples with greater than

51,5% Si. The eutectic temperature was 1145°C, A peritectic
transformation occurs at 1150°C and 48,8% Si, The MnSi-Si phase
diagram was constructed from the results of thermal analysis and is
shown in Fig.5 (crosses - results from present investigation,
circles - from Ref.4 (Doerinckel F, Zs. anorg. allgem, chem,,
1906, 50, 117) and triangles - from electrical conductivity
measurements (Ref,2: Korshunov, V,A., Gel'd, P.Y, Tr. Ural'skogo
politekhnich, in-ta 1960, sb, No,105, p.142; Ref,3: Izv, vyzov,
Fizika, 1960, No.6, 29; 1961, No.4, 146)). K.N.Davydov and
P.V.Gel'd are mentioned in the article, There are 5 figures and
16 references: 11 Soviet and 5 non-Soviet. The two references to
English language publications read as follows:

Hansen M., Anderko K, Constitution of Binary alloys, N, V., 1958;
Pearson W.B, A Handbook of Lattice Spacings and Structures of
Metals and Alloys, London, 1958,
Card 2/3 B
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ASSOCYATION: Ural'skiy politekhnicheskiy institut im, S,M.Kirova
(Ural Polytechnical Institute imeni S.M.Kirov)

SUBMITTED: November 24, 1960
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AUTHORS: Davydov, K.N., Sidorenko, F.A. and Gel'd, PV,
TITLE: The martensitic transformation in MnBSi

PERIODICAL: Fizika metallov i metallovedeniye, v. 12, no. 3,
1961, 424 - 430

TEXT: It would be of great interest to establish whether
martensitic diffusionless processes of the type observed in
wustite (Ref. & - R. Collongues - Acta Cryst., 1954, 7, 213)
occur in other oxides, carbides, borides, nitrides and silicides.
This would further substantiate the views of G.B. Kurdyumov

(Ref. 5 - Problems of Metallurgy and Metal Physics, Sbornik 3,
Metallurgizdat, Moscow, 1952) on the universality of martensitic
transformations. Davydov and Gel'd (Ref. 7 - Tr. UPI, 1957,

St. 67, p. 96) have previously shown that the lowest silicide

of ruv:. ganese undergoes a phase~transformation over a somewhat

e ded temperature range, giving considerable property changes.
Qu-~-:hing of specimens containing MnBSi changes their properties

anc heating for 3-5 min at or over 400 °C causes the density to

risc to _values higher than reported (Ref, 8 - R, Frilley,
Card 1/5
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Rev. Metall., 1911, 8, 468). The authors report additional
metallographic and X-ray structural investigations of an alloy
with about 1%4.5 wt.% Si, carried out to estal:lish the nature and
peculiarities of this transformation. The alloy was induction-
melted from electrolytic manganese (over 99.9% Mn) and purified
technical silicon (over 99.2% Si) and homogenized at 1 020 °c
for 20 hours. Bofore testing, some specimens were annealed a«
500 °C and others were water- or air-quenched from 800 “C.
Polished scctions were etched in a %% solution of hydroflucoric
acid in alcohol. The anncaled alloy consisted of fairly coars.

polyhedral Mn3Si grains lined, probably, with MnSSiB. The

water-quenched specimen had a structure typical of martensite-
transformation products; this was less pronounced in the air-
quenched and absent in the slowly-cooled alloy. The martensitic
phase thus formed recrystallizes easily. Vacuun-heating to
800 “C of a polished section of a previously annealed alloy gave
a relief characteristic of martensitic phases. X-ray
investigations, carried out in CrKa B radiation gave a lattlce
\ ]
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parameter value of a = 2.854 XX for MnSSi, which is in poor

agrecment with published values (Ref. 10 - W.B. Pearson - Hanbook
of Lattice Spacings and Structures of Mctals and Alloys,

Porgamon Prass, N.Y., 1958; Ref. 11 - Ye.I. Gladyshevskiy,

P.I. Kripyakevich and Yu.B. Kuz'ma - FMM, 1956, 2, 454), The
Dcbye patterns of anncaled and quenched alloy powders were
identical. To elucidate the reproducibillity of ¢rystallographic
orientations obtained under various conditions, special experi-
Lonts were carried out. The specimen was mounted in a winiature
furnace, in a type WPOC-| (KP0S-1) camera, 62 wu from the film.
The beam was passed through Swo 0.8-mit diametcr diaphrasms. Spotu
obtained at an angle of 78.6" were registered on a flat film,
Significant differences as well as similarities were found in the
patterns obtained from an anncaled specimen ngd fron the same

spot of the specinmoen wat er-quenched from 750 "C. Additicnal )(
spots on the pattern of the queonched specimen can Le reloted to
tine needle-like structural component. This and other csvidence
indicates that the needle-phase occupies most of the volume in the
quenched alloy and that the needles (or platos) ars mutually

Card 3/5
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ordered. In another series, the patterns were obtained at a
specimen-film distance of only 30 mm, at various temperatures

from specimens subjected to various treatments; btoth factors
influenced the pattern. Interpretation is made dirficult by X
insufficient informaation on the phase diagram of ¢‘he Mn-Si systen

and absence of high-temperature Debyoec patterns. The axisteuce

of a transforuwation, probably polymorphic, in MnBSi on heating at

about 600 - 650 °C has, however, been coafirmed. The transfor-—
mation is martensitic on rapid and diffusional ol slow caoling.
The nature of the proviously observed dilatometric and thermal
effects near 400 °C roemains obscure and further Ligh-~tcuderature
X-ray worlk is necded. There are 5 figures and 14 reforcoces:

7 Sovict-bloc and 5 non-Soviet-bloc. The fcour latcest Euvlisii-
language refercnces mentioned are: Ref. 1 - E. O, [lall -
Twinning; and diffusionless transformations in mctals, Battoerwortlo
Sci.Publ., L, 1954; Refs. & and 10 (quoted in text) ail

Ref. 12 - M. Hansen and K. Anderko - Constitution of Binary
Alloys, McGraw-Hill Comp., N.Y., 1958.
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ASSOCIATION: Ural'skiy politekhnicheskiy institut
im. S.M. Kirova
(Ural Polytechnical Institute im.
S.M. Kirov)

SUBMITTED: February 4, 1961
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AUTHORS : Shtol'ts, A.K, and Go:'l"_c’i. P.V.
TITLE: On a new phase in t—;; system iron-germanium
PERIODICAL! Zézika metallov i metallovedeniye, v.12, no.3, 1961,
2 .
TEXT: According to K. Ruttenwit and G. Masing (Ref.l -

Zs. Metallkunde, 1940, 32, 52), germanium forms with iron two
congruently fusing intermetallic compounds, the composition of
which can be approximately described by the formulae Fe,Ge and
FeGe., and an o-solid solution of a wide range of homogeneity., More
caregul study of the alloy (produced from reduced iron and fragments
of germanium single crystals) containing 26.07, 28.31, 30.17 and
35,17 wt.% Ge revealed the presence in these of a new phase compon-
ent. Metallographic study of the first two specimens has shown
that,in addition to crystals of this compound, these contain
rejections of a solid solution of germanium in iron. The quantity
of these is large in an alloy containing 26.07% Ge but small .
(2-3 wt.%) in specimens containing 28.31% Ge. Specimens with

30,17 and 35.17% Ge also contained two phases, As was to be
anticipated, in these, crystals of the solid solution based on the
Card 1/4
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intermetallide Fe_Ge were found to be in equilibrium with the new
germanide. The Guantity of the latter in an alloy with 30,17% Ge

was about 5 wt.¥% and increased with increasing Ge content. This

allows the conclusion that the detected compound of Ge with Fe has

a relatively narrow range of homogeneity (1 - 1.5 wt.%) and this v)(
composition can be satisfactorily described by the formula

Fe3 2SGe(Fe1 Ge“). On observation in polarised light between

crossed Nicol prisms, the colour of the grains of this germanide
changed with orientation from light grey to bluish grey, They
manifest clearly optical activity and reproducibility of the
coloration is detected on turning the microscope table by 180°. As
regards the mechanical properties, Fe3 2 Ge differs considerably
from the brittle germanides Fezﬁe and feaez. This compound has a

relatively high toughness and hardness and therefore it is difficult
to crush, The microhardness of Fe Ge crystals determined by

means of thes [IMT-3 (PMT-3) instrument (using common salt single
crystals as a standard) was about 530 kg/mm~, The specific
magnetization of this phase was very different and this was

probably due to its ferromagnetic nature, X-ray structural studies
Card 2/4
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were made on specimens which were homogenised for 100 hours in a
vacuum furnace at 1000°C and then crushed and again annealed at
1000°C for 3 hours to relieve the stresses. The results obtained
confirm the metallographic investigations and showed that Fe 2 Ge
has a hexagonal structure which apparently is similar to tha?'o?
Fe_Sn and Mn Ge (Ref.2 - U, Zwicker, E, Jahn and K. Schubert -

2. Metallkunde, 1949, 40, 433; Ref.3 - O. Nial - Sversk, Kemi
Tidskr., 1947, 59, 165), The lattice parameters Fe Ge change

.2
slightly with changing composition. Thus, for spec;megs contain-
ing the new,iron-saturated, germanide these are: a = (5.1612 &+ X/

0.0005) kX, ¢ = (4.2111 + 0,0005) kX; for specimens in the state
of equilibrium with Fe, Ge the phase has the following lattice
parameters: a = (5.1686 + 0,0005) kX; ¢ = (4.2175 + 0,0005) kX
(practically equal ratios of c/a = 0.8160). These characteristics
differ only little from those established, for instance for

Mn3 > Ge (a = 5.336; c = 4,36_; c/a = 0,8165). Thus, the here
debér?bed investigations indicate the presence in the Fe-Ge asystem
of Fe 2 Ge with a relatively narrow range of homogeneity and a

structure similar to that of FeBSn and Hn3 2560 (type DOlgsuucuwe).
Card 3/4 .
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in addition to the earlier described intermetallides Fezﬁe and

FeGez. There are 3 non-Soviet-bloc references,

ASSOCTIATION: VUral’skiy politekhnicheskiy institut imeni S.M.Kirova
(Ural Polytechnical Institute imeni S.M.Kirov)

SUBMITTED: April 28, 1961
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Solubility of aluminum in S-leboite, Fiz, met. 1 netalloved.
12 no.5:714~721 N 161, (MIRA 14:12)

1., Ural'skiy politekhnicheskiy institut imeni S.M.Kirova.
’ 7 (Iron-silicon-aluminum alloys—HMetallography)

APPROVED FOR RELEASE: 08/23/2000 CIA-RDP86-00513R000514620003-0"



"APPROVED FOR RELEASE: 08/23/2000 CIA-RDP86-00513R000514620003-0

32670

14 %\l00 $/196/62/000/001/006/013
E194/E155

AUTHORS ¢ Gulevskaya, A.S., Lipatova, V.A., and Gel'd, P.V,

TITLE: The thermal conductivity of alloys of Fe, Si,
containing p-lebeauite

PERIODICAL: Referativnyy zhurnal, Elektrotekhnika i energetika,
no,1, 1962, 6, abstract 1B 37. (Tr. Ural'skogo
politekhn., in-ta, 114, 1961, 90-95)

TEXT: The article describes the equipment, procedure and
results of an investigation of the specific thermal conductivity
(at 20 °C) of alloys of Fe and Si containing 40-100% Si. Tests
were made on alloys of industrial purity and on those of higher
purity; in the case of alloys containing up to 80% Si the
specific thermal conductivity of both purity grades is the same
despite their very different specific electrical conductivities.
If the Si content is further increased the thermal properties of
the two grades diverge greatly. This is attributed to increased
sensitivity of the thermal conductivity of Si to the degree of
purity. It was also found that the addition of up to 0.1% Al
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noticeably reduces the thermal conductivity of alloys. Further )/
increase in the Al content causes almost no change in the

specific thermal conductivity; an analogous relationship between

the change in specific conductivity and thermal e.m.f. confirms

the assumption of low solubility of Al in p-lebeauite.
11 literature references,

[Abstractor's note: Complete translation.]
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A006/A101
AUTHORS; Gertman, Yu,M., Gel'd, P.V,
TITIE A unit to determine integral and partial mixing heat of melts up
to 1,500°C

PERIODICAL: Referativnyy zhurnal, Metallurgiys, no. 12, 1951, 9, abstract
121705 ("Tr. Ural' skogo politekhn. in-ta", 1961, no. 114, 96-106)

TEXT: The authors describe a high-temperature calorireter with an iso-
thermal casing used to determine the mixing temperature of metals (v, Cr, Mn, Co,
Ni, Nb, Ca, with Al and S1). A silite furnace was employed as a heater; it is
power-supplied from a CH-2 (SN-2) lamp generator. A corundise (zircon) crucible
was employed as calorimeter; i1t was placed on the point of a trihedral prism and
equipped with a herme%ic cover and a quartz tube to supply purified argon %o the
metal surface. The mixing of reagents in the calorimeter was performed with the
aid of a mixer and also by thermo-diffusicn, Amounts of 150 - 200 g metal were
charged into the.orucible and 6 batches of 81 (atout 10 g) and 1 batch of metal —
(about 15 g) into the distributing chaser, After checking the hermeiic sealing
and blowing argon through the system, the crucible was placed inte the preheated

Card 1/2
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furnace (its temperature was controlled by a thermoregulator) and the temperature
field in the Gnit was stabilized, After isothermal hclding for 1 hour, a solid
metal batch was thrown into the liquid metal, causing a temperature change of

the crucible, The temperature prccess of the pool was checked with an extensible
W-Mo thermocouple, After equalizing the temperature, the first Si batch was —
thrown-off and the temperature of tlie system was observed, etc, Calculations of

the mixing heat are given, It 1s stated that the error in dstermining the mixing
heat was 3 - 88, There are 12 references,

A. Nikonov

[Abstracur's notes Complete translation]
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AUTHORS ; Alyamovskiy, 8.1,, Ool _P.V,, Matveyevko, I.I.
TiTLE: On the phase components of the Nb-Si system

PERTIODICAL: Referativnyy zhurnal, Metallurglya, no, 1961, 24, abstract
11Zn1l6 ("Tr, Ural'skogo politekhn, in- ta" 1961, coll, 114, 149.151)

TEXT: Alloys of silicides of niobium were prepared by sintering briquetted
mixtures of powdered Nb (99.6%) and S1 (99.98%) in a vacuum furnace at 1,200-
1,600°C and were studied by the methods of microscoplc and X-ray structune analy-
ses. The phases of the silicides have marked regions of hcmogeneity: for o=

= Nb, 313 - from NbSi to NbSi ;3 for NbSiy - from NbSi to NbSi

Here " thé lattice paramggers X of Si and NbSi, remain practgcally consf.ant

In the Nb-Si system there exist solld Substitution solutions both for hbSiz and

= Nbe Si At 1,000-1,100°C, while annealing alloys containing Nb;Si, there
occurs a gecomposition Nby 31 ——7Nb + Nbb-Si}. There are B references,

Z. Rogashevskaya

[Abstracter's note: Complete translation)
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8/137 62/000,/001/120/237
A052/A101

Dubrovskegy,. L.. B., Gel'a, P. V.
e ———
Quasibinary system &-leboite-chromium bisilicide

PERIODICAj, Rofonuvn!y shurmal, Metallurgiya, ngp, 1, 1962, 5, abstract 1I30
"("Tr. Ural'skogo politekhn. in-ta? no. 1)4, 1961, 151-153)

TEXT; The pseudobinary system oi-leboite (~556 31 and 456 Pe) - Cr8i,
was studied, Alloys were -01304 out of both pure .and commercial materials,; -
annealed and hardened at 1080 .C and investigated by the methods of metallo-
graphic and X-ray analysis, In the system 'O(-leboite-CrSi, intersaturated
solutions- of Pq and Or bisiliocides are formed, A low mngql solubility of
components and’ the formatiom of eytectio by them at 1,150 C-and ~+1%8 CrSi, are
observed, CrSi, raises slightly the™“a-parameter (from 2.6842 to 2.6884 kX} of
x-leboite, and the c-parsmeter remains comstant (5.123 XkX); & -leboite does not -
change practically a-parameter (4,413§ kX) of Cr3i, and reduces slightly the
c-parameter(from 6,351 to 6,349 kX), “There are 8 references,

_ : al 2. Rogachevskaya
[Abstracter®s note: Complete trnn-lntio;Y : '
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5/194/62/000/002/041/09¢&

s 00 D201/D201
AUTHORS s Korohunov, V. A. and Gel'd, P. V.
ST T e
TITLE: Zlectrical conductivity and theracl e.m.f. of manga-

nese silicides

2:RI0DICAL: Referativayy zhurnal, Avtomatixa i radioelektronika,
no. 2, 1962, abstract 2-4-3shch (Zr. Ural®'skogo poli-
texhn. in-ta, 1961, v. 114, 164-165)

nZLT: The electrical conductivity o and thermal e.m.f. ol of manga- ,:><
-ese silicides were investigated. Comparison ol values of 0 and 2{ -
{1500 - 10,000 ohn~lem™! and from + 15 to +20 uV/degree for ins51,

EnSSi3 and linSi respectively) of lower silicides and those of a

hi rer silicide MnSiy gq - HASi, 44 {200 - 500 oha™ 'ex™! and from

+70 to +110,uV/degree) to show the metallic nature of the former
ard semi-metallic nature of the latter. The current carrier concen-
-ration in the silicon saturated higher silicide is of special in-
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APPROVED FOR RELEASE: 08/23/2000 CIA-RDP86-00513R000514620003-0"



G 3L L

"APPROVED FOR RELEASE: 08/23/2000 CIA-RDP86-00513R000514620003-0 ]

3/194/62/000/002'041/096
Blectrical conductivity and ... D201/2301

est since it can be used as part of a thernocouple, for which
ls concentration is near optimum at 20°C and in the tenperature
se 300 - 10000K results in an efficiency of about 6%. The effi-
ency of tnis silicide might ve increased by alloying. A note is
nede of the fact that the results of peasuring ¢ and « of pure man-
ganese silicides show that impurities present in technically pure
components (Fe, Al, Ca) do not qualitatively change the electrical
properties of Si-ln alloys. 4 references. / Abstracter's note: Com-
plete translation._ -
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GEL'D, P rof,, doktor tekhn, nauk; KORSHUNOV, V.A., assistent;
GERTMAN, Yu.M., inzhener-issledovatel'; PETRUSHEVSKIY, M.S.,

assistent

Structure of iron and manganese silicide melts, Sbor, nauch,

(MIRA 17:12)

trud, Ural, politekh, inst. no,122:40-48 '61,
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" AUTHORS3

. ’zTITLE:

/' ' PERIODICALS

Izve3tiyn, no. 5. 1962'

.TEXT3

- by earbon have received little attention. °
registance

has good mechanical and corrosion
are good prospects for the industrial
carbides nnd oxycarbides.
. wase investignted between

i?ard'l/S,-

gel'd, P.V., Matveyenko,

Intermedinte products in the process of
of vanadium oxides by carbon .

Akademiya nauk SSSR. Sibvirskoye otdeleniyof

The kinetics of the
1100 and 1600°C. The

CIA-RDP86-00513R000514620003-0

o,

s/éoo/62/boo/bos/bog/bos ;
1003/1242 '

I.I., and Alyamovskiy, Ss.I.

reduction

/.
Higzhly pure vanadium i
properties and there ¢
application of vansdium 1
reduction of V204
reduction is not

The kinetics of the reduction of vanndium oxides

APPROVED FOR RELEASE: 08/23/2000
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‘~ o\ 3,/200,/62/000/005/003/005
1003/1242

" Intermed iate products in the process ofcoe

" a single reaction becumuse, while its initial strge depends on the

* rate ot gasificntion of carbon, on the absorption or chemical

 proceases and on crystnllogrhphic changes tnking place in the redu-
ced oxides, the final stage depends on the velocity of diffusion of -
atoms of 0,C, and V through the lattices or oxides and particularly
oxycarbides, The rirst, product consists of an intermediate oxycar-
bide J - phase which can be transformed either into an £ - phise or
into an intermediate ¥ -phase, depending on the composition of the

. charge, on the nature of the reducing ngent, and on the temperature,
" Phe reduction of higher oxides V205 and VO2 by carbon below 800°C
“leads to the formatiom ot the V6013~y V02-,V305~, and V203~ phases,

No intermediate VO1,37,Y01.86,Y01,84,Y01,80 and V01,75 phases have
been found. There is 1 figure and 4 tables.

Card 2/3 .
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s/&oo/tz/boo/bos/bo;/bos
C 1003/1242
':'_Intermedinte products in the process of...

o :assocIATION;’ Ural'skii filial AN SSSR, Sverdlovek (The Ural

branch of the AS USSR, Sverdlovsk)

SUBMITTEDz June 24, 1961 .
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5/148/62/000/03,1/001/013 ¥

_ : : E071/E152 “

AUTHORS ¢ Krentsis, RePes and Gel'ds PaYe : o
TITLE: on thé'thermochemietry of iron silicides, heat

capacitys enthalpy and entropy of Fe3Si

~?ERIODICAL3 Izvesfiyu vysahikh uchebnykhb zavedeniY, Chernaya
: metallurgliy®, no.1l, 1962, 12-19 .

TEXT: In view of the absence of reliable data on the offect

of temperature on the heat capacitys enthalpy and entropy of iron
silicides, and also that of their phase trnnsformntions. the

authors carried out some new determinntione of ODHy ©p and

of pure iron silicides. In this paper thermochemical constants of j

using solid and liquid nitrogen and ice as cooling agents.
gnthalpy (0 < 1500 "C) was snvestigated in mixing adiabatic
calorimeters. The experimental procedure is described in some®
detail. In all cases experimencnl errors were about 1l%. The
temperature-enthalpy curve 'is characterised by three distinct

1|Card /2 )
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31DCGHAIKO, Fudaw GULiD, PaVa

Accuracy of the rapid determinatjon of ailicon ir ferrosit:
frorn Vs density, 2Zavalab, 28 nc,6:7070 70 €2, (HIMA 15:5)

I. Lratiekry pelaterbuicheskiy inetiiut dmeal 00 Llrovia

8ili-cone. fnlyeis) {(Iron-silison e’
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PETRUSHEVSKIY, M.S.; GEL'D, P.V.

Solubility of c>arb-o/n 1n 1iquid ferrosilicochromium. Zhur,prikl.-

khim., 35 no.6:1227-1236 Je 'o2,
(Iron-silicon-chromium alloys) (Carbon)

(MIRA 1517)
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a‘/oaycz/oss/ooyoos/ou

0267/0307

Cel'd, ¥.V. and Lyubimov, v.D.
.
. . v ) I - ol -
“3aetic seculiarities of the process oL reducing
St oyt sooatonide with hycrogen

ezt spikicdaoy khinii, v. 33, no. 7, 1962,
72179

PR 5 - 1. =he existing gap, the firsct stage of reduc-
PPV A RS ... ‘.

tion (NBooz —> -.ol; -with iy hos been studied from the point of
w Lo S N DRV § .

. e

o * <f -
: d LUK wyooure W 5 L 0.05., i, 0.005% eacn

Vi ol e vq,{ Jhizhfgzgplzsgi)(had°a ;pécific surface
A o oad . oG Lesc tha .15 4 - ) : rface
of éki g%ynﬁ.ﬁd‘co“.’sted nainly of the nigh-temperature H mod;f;;g
S: y The me}’nc " continuous weighing was used. xhe[procegﬂ
crud: e rapamens cimen 760-10609C and prescures 20 - 740 mn Hg.
StUd,Qd dn. .\.h;l\.&..-\.s - . . e ’.‘.11 tlc nature of
The kineti. chonach.sistics nolnc to the autccataly ) e o

inC 2T [ ROV ARG W S cats. -

ot ~.duction nroccsn. fhe appavent ecnerty of ?;blvutlgnho e
°“§c"9 ie c-. 2% kenifgeaton. The rate of recciion vgrlc;l; _the
Srocs:y 1o e, 2w lCllL m. X C rie

0.6%: nyCTosern or resence of ext

0.6tn power T uycrojern pressurc. The p
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3/08%62/055/007/005/013
Xine . . peculiarities ... D267/0307 ,
~race:.. of water vagor lnhlblt the process ol recuction., The eclec-

trical Co:“.(..‘.t‘"x:lV;-J ¢” by0g and of the oroducts of its reduction
inercases exponeariii.y m..h temperature. The process was not in-

. e o e -

hibiczd by the gon cxcnangs, nor vwas i+ linited Dy the noblllty :{E\e
jon. i the luttizcsz of mides. The 1imicing stage is rouxc'lm 1nd
rc::,‘:ons waich tali» Dlace at ‘cne bounduary between the condense
and gaseous reagents. There are 7 figurcs.

SUEMITTED! June 22, 1961
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3500

$/076/62/036/007/005/010
B101/B138

Gertman, Tu, M., nnd_EElLEL’gLﬁEL“(Sverdlovsk)
Ther..ochezistry of molten iron-silicon alloys
Zrurnal fizicheskoy khimii, v. 36, no. 7, 1962, 1477 - 1402

»,.T: To obtain more accurate data on the thermochemistry og molten
Pewsi alloys, their heats of formation were measured at 1525°C, and the
density isotherms of the systems wero plotted. Apparatus and methods had
described carlier (Izv. vysshikh uchebn. zaved. (Chernaya metallur-
iy2), ao. 1, 83, 1958). iesults: (1) Up to 25% comcentration of the
iC component the heats of wixing agree well with published figures:

Co= =24.7 kcal/gfatcm, dﬁgi = -30.0 kcnl/g-ntom, but are very different

{(Acta metallurg., 2, 439, 1954)
a high content of the second component: at ~46 atorh Si, AH was
icpl/g~atom. Salient points on the isotherms around the Fe3i and y
-"?",’ (levoite) compositions, and compression of the melt, indicate non-

Card 1/2
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5/076/62/056/007/005/010
of wolten ... ‘ B101/B138

kui 7alence, particle interaction and a complex short-range order, at
itemic composition, Fedi quasimolecules are formed, the density rises

auoudt 5.65 :,cnj, the volume Jdecreases by about 36p. The system thus
iw Lo ’)oo,/ the law for reguler solutions. #e-Si melts have a microin-
structure with short-renge order in the arrangeément of the-
t atous., This also explains the other physical (structural
aagnctiq surface, thermal, ete. ) irrogularities of these
contradiction of, B. M. Turovskiy, A. P. Lyubimov (Izv., V{

vJayh}f* ucneun. zaved, (Chernaja metallurgiya), no. 1, 24, 1960), no
deahinge ('c v1§/ or Fe.5i could be found., There are 4 figures and 1 table.
The .Aost 1m60r..‘n. unrfish-language reference iss F. Glaser, W, Iwanick,
J. etals, 8, 1290, 1956 ,

4SSOCIATICN: Ural'skiy nolztekhnicheakiy institut im. S. L. Kirova (Ural
Pclytechnic Instltute imeni S. M. Kirov)

SUSMITTED: October 1' 1960
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D204 /D305 |

AUTHOKS : \Qelfd,‘P,V., and Lyubimov, V.D.

TITLE; The rate of reduction of Nb205 with carbon nonoxide

PERIODICAL: Zhurnal prikladnoy khimii, v, 35, po, 9, 1962,
1940 -~ 1945 . ,

‘TEXT: The reduction of Nb205 with Cco vas studied at CO pressures

(pco) 0f 20-300 mm Hg, at 800 -~ 10159, over Periods of up to 4

hours, The starting oxide contained 0,05 % oy
Si, Al, Fe and <0,1 ¢ Ta, and was preheat
before the éxperiments. It was ass

tions the reduction proceede

mned by X-r ; The degree of reduction (n)
of cold-pre

%as largely in-
dcpendent 0 but was con- ¢/
siderably ine 48 respec- —
ti.vely ~10 g

The n/time
Card 4

- 00514620003-0"
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S/08y62/03 5/009/003/014
The rgte of reduction of ... D204/D307

plots were lincar up to 95000. Small (2 ¢%) additions of Na and X
carbonates to the Nb205 8lightly accelerzted the process; K2003vwas

Lost eifective. An increase in the spec%fic surface area (s) of the
Nb,0. particles (1.24, 8.10 and 10.53 m /g) promoted faster reac-

tignsbut no lincar relations were found betwcen the rate of reac-
tion and s, owing to the rapid rcerystallization of the oxide and
consequens, quick reduction of the surface area of the particles.
The rate was also found to increase in proportion to'\/pco. The acti-

vation cnergy << 25 kecal. It is concluded that the overall rate is

governed by adsorptive and crystallochemical processes. There are 5
figures and 1 table.

SUBMITTED: August 7, 1961
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T T

$/263/62/000/012/004/005
AUTHOR: Sercbrennikov, N. N., Krentsis, R. P. and Gel'd, P V.—  1007/1207
TITLE: Device for determining heat content (enthalpy) of solid and liquid alloys or steels
PERIODICAL: Referativnyy zhurnal, otdel’'nyy vypusk. 32. Izmeritel'naya tekhnika, no. 12, 1962, 44,
abstract 32.12.424 In collection “Fiz.-khim. osnovy proviz-va stali” M., AN SSSR, 1961.
287-292
TEXT: Avacuum-type adiabatic calorimeter is described for determining the thermophysical parameters
of various metals and alloys. The device comprises a calorimeter, furnace for heating test specimens,
and electric measuring instruments. The device, working on the mixing principle, permits measurements up to
1500-1700°C, the study of the temperature dependence of enthalpy and specific heat of steel in the range
from ambient to melting temperatures, and determination of the heat of melting (fusion). The method of

calibration and checking of the device is outlined. Results are reported on investigations of the temperature
dependence of enthalpy for U572 (E1572) and 18XHBA (18 KhNVA) stecl grades. The course of the tempe-
rature dependence was found to be different for the steel grades investigated. Large inclusions of carbon and
alloying clements markedly decrcasc the initial melting point (1375°C for EI572 steeland 1485°C for 1BKhNVA
and widen the range of the melting temperature (by 125°C and 40°C for the E1572 and ISKhNVA steel
grades respectively). The melting heat was found to be 57 cal/g and 60 cal/g for the investigated steel grades.
There are 4 figures and 7 references.

[Abstracter’s note: Complete translation.}
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ALYAMOVSKIY, S.I.; GEL'D, P.V.; MATVEYENKO, I,I.

Concentration regions of stability of niobium silicides at 1250°.
Zhur,.neorg.khim, 7 no.4:836-843 Ap '62, (MIRA 15:4)
(Niobium-silicon alloys)
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ey

SHTOL'TS, A.K.; GEL'D, PoVo

_ .met.l metalloved. 13
Sol1d solutions of germenium in o -iron, Fiz.me (MIRA 15:3)

n0,1:159-160 Ja '62.

tekhnicheskiy institut imeni S.M.Kirova.

» Ural'ski 11
1o Ur v RO (Iron alloys) (Germaniun)
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s/126/62/o13/006/oos/018‘
E111/E352

AUTHORS: Gol'tsov. V.An. G.l.d! P.V. llnd Kotik. BQM.

TITLE: Influence of phase work-hardening of austenite on
its permeability to hydrogen

PERIODICAL: Fizika metallov 1 metalloveﬂeniye. v. 13, no.b,
: 1962, 860 - 868

TEXT: Cyclic YIS Y heat-treatment stabilizes and
‘hardens pustenite and has an ano ffect on the coefficient
of self-diffusion of iron. The pres tigation was under-
taken because itwas not clear how suc t affected the
permeability of steels to hydrogen. studied on
Fe-Ni- (12,6 and 25% Ni) alloys at 2 0.7 1t was found
that the permeAbility of a-phase with a martensitic structure
changes exponentially with temperature up to the As point,

the activation energy being 17-19 kxcal/mole. Equidibrium
austenite has activation energies for the hyﬂrogen-penetration
process of 28-31 kcal/mole; the value depends little on com-
position. The reverse process, leading to the forma-
tion of hardene complicates the hydrogen=
card 1/2 e e :
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.

i 5/126/62/013/006/005/018 ’
Influence of ... ' E111/E352

migration stage and causes the activation energy to increase.
‘the degree of phase work-hardening of austenite and the acti-
vation energy for hydrogen penetration are clearly related,
apparently because fracture of mosaic blocks and growth of
internal stresses complicates the hydrogen diffusion stage in
austenite. 1t is thus possible that the development of intra-
granular boundaries leads to an increase in defect concentrations
which act as hydrogen “traps" with a higher energy barrier as
regards movement along them. The first yo> o ->Y transformation
cycle has an specially great effect on permeability "to hydrogen;
later, the effect is usually negligible. _Activation energy
changes appreciably if not less than 50% Yoo transformation is
achieved in the direct martensite transformation; at 75% the
effects are especially great. There are 4 figures and 1 table,

ASSOCIATION: Ural'skiy politekhnicheskiy institut im,
S.M. Kirova (Ural polytechnical Institute im,
SQM. KirOV) . ’

SUBMITTED: November 16, 1961
Card 2/2
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PETRUSHEVSKIY, M.S.; GEL'D, P.V. )

bon in liquid ferrochrome and silizon chromium.

ity of car 0 !
gﬁt:?;:'ik{.ihim. 35 1n0eR:233-242 F i62. (MIRA 15 2)

(Chromium alloys) (Carbon)
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SHCHIPANOVA, L.V.; GEL'D, By
» oV,

o et .

Enthalpy of s0lid-and 11

i
tavet. met, n0.68111-1t11::z’ d'g;:-manim. Izv, vys, ucheb, zav,

(MIRA 16:6)

Y institut kafedra
i 4
rmal promriies) tskt.

5

1. Ural'skiy pold tekhnichesky

Germaniul—rhe
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mmm, R.P.’ m'n’ P.v.

Thermochemistry, heat ca
pacity, en
#ilicides. Izv,vys.uched. zav, 3 'chem.met.

thalpy and entropy of irom
5 no.11:12-19 162,

!- i
1. Uraltskiy politoldmiohukiy inatitut, (hImA 1302)
Iron silicides—~Thermal properties)
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LG, T U L T R S T S

8KRIPOVA, YesA,; GEL'D, P.vV,

8
l::gﬁn gftf:cgli':;:mn ol bmizum in ferrosilieon by th
L]
5 10,111196-201 162, tnalyeis, Tav.vs.ucheb. pav. ; chern,met
b : (MIF * 15;]._2
1. Ural'skiy Politekhnicheskiy institut, !

(uminmﬁ?pectra)

Perrosilicon—Spectra)
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GEL'D, P-Vo; LIPATOVA’ V.A.

————

Antiferromagnetism of «,rleboit. Fiz, met, { metalloved, 14 no.2:
298-299 Ag V62,

(MIRA 15:10)

3 SIDORENKO, F.A.; SHUBINA, T.S.

1. Ural'skiy politekhnicheskiy institut imeni Kirova,
Ferromagnetism) (Iron~silicon alloys—Metallography)
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POFOV, Aleksandr Artem!
yevich; GEL'D, P.v, . oL
reg‘; SYRCHINA, § suuls PV, red.,; Sppiy
red,

NHEKG, MM,
M.M.; red, izd-va; HAL'KOoVA, L.T., u;khn. ’

[Theorotical Lasis of the chemical and hert treatment of stool]

Teoreticheskie osnovy khimiko-t
01T ichaskoi obr
Sverdlovsk, Metallurgizdat, 1962, 118 Pe ° xab?;&s;?}ia)

(Steel..heat treatments (Diffusion coatings)
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YESIN, Oleg Alekseyevich; GEL'D ), Yavel Vladimirovich; MIXULLNSKIY : A.S,,
prof., doktor, retaenzent; BUR'KOV, M.M., red, izd-va; VATIYUK,
R.M., tekhn. red.

[Physical chemistry of pyrometalluryical processes]Fizichoskaia
khimiia pirometallurgicheskikh protseasov. Sverdlovsk, Metal-
lurgizdat, Pt.1.[Reactions between gaseous and solid phases]
Reaktsil mezhdu gazoobraznymi i tverdyri fazami, 2., ispr. i
dop. izd. 1962, 671 p. (MIRA 15:10)
(Metals at high tomperature)
(Chemistry, Physical and theorctical)
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8/1%9/62/000/006/004/008
- ADOG/A101 .
‘AU'I‘HORS: '__,Mipdm.. 1.. Voo, aox'a,_g,_y_._“ .
'rmB: B mmlpy or nolu -u n@id pn-m-

.

TEXT o ‘ of three..
‘ 'mcmt.horl ou-rhd wthuhmog; “;::tumm:! :.”

1 ;.e?brysm gomuuu- specimens at 0.~ 1,2%0°¢C, 1 S purpose ot da ﬂnm:li- |

in:g the thermal: propert rties ::. nﬂllﬂm“ 9‘3-5' 939;; miohwu oy Mt - 931; g ol

-/"1ng cimens M‘ )
b, e b SR g/

. - :
wﬁﬁ:ﬁp’;x‘lm it:o::cobtnnod by Nitting, uum;,“ o::t:: r‘:l'ﬂ de noohow o rrey .

. ;elting point, 8 germanium enthalpy o:lcbo dy-orlh 5. Y s0. &tori.m_ fs 56' 051"3 |

_equation, from whieh 1t. follows tha sol.

ter . with o -
- Qver tt_\e uelung point tho cmrumm au m in a M ogroe-m -
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8/849/62/000/000/013/016

AC06/A101
AUTHORS: Sidorenko, F. A,, Gel'd, P. V., Dubrovskaya, L. B,
—— T \
TITLE: Roentgenostructural analysis of leboite
SOURCE: Vysokotemperaturnyye metallokeramicheskiye materialy, Inst,

metallokerm. i spets, spl. AN Ukr, SSR, Kiev, Izd-vo AN Ukr, 3SR,
1962, 124k - 132 ’

TEXT: It was experimentally established that lebolite is able to show

diametrally opposite properties depending on its structural state, i.,e. metallie /
properties in high-temperature modification and semiconductor properties in g

low-temperature modification. The authors present additional data on structural
peculiarities of X-and f3-1eboite, which explain to a certain degree the causes
of their different electric properties. Results are given of metallographic'and
roentgenographic determinations of the concentration limits of CC-leboite stabi-
1ity; of the picnometrical determination of the alloy density and the type of
silicon solid solutions in disilicide, Moreover, the authors determined expan-
sion coefficients of (X-leboite along the crystal lattice axes by coflparing ex-
perimental and calculated intensities, The structural parameter 2z was made more

Card 1/3
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8/849/62/000/000/013/016
Roentgenostructural analysis of lebolte ' AC06/A101

precise by plotting (F]e-series and series of electronic density, At LOSOOC
OC-lebolte was found to be stable in a concentration range from 53.5 to 56.5% Si,

¢k -lebaite represents a phase of variable composition (on disilicide base) with
vacancies in the iron sublattice, The concentration of vacancles changes within

12 to 23%. The values of expansion coefficients along the lattice axes correspond

to the given model, The structural parameter z of the CA-leboite lattice is equal

to 0.275 and describes its structure better than value z = 0,25, previously used, ///
A schematic model of [d-leboite structure is proposed. (Pigure 3) 'The bright /
circles represent the centers of silicon atoms; centers of iron atoms are desig-
nated by dark circles; the bright-and-dark circles represent the locations whose
halves are statistically occupied by iron atoms, The model proposed yielids, to

the first approximation, satisfactory values of calculated intensities including

the mean angles. Dislocations of atoms leading to normal interatomic distances,
improve the agreement of calculated and measured intensities. It is assumed that

the semiconductor properties of f3-1ehoite may be explained by the primary co-
ordination sphere of silicon atoms which is very similar to that of pure silicon

and germanium, There are 3 flgures and 2 tables,

Ccard 2/3
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Roentgenostructural analysis of leboite iggggifgbeO/boo/bl3/b16

Figure 3. The model ofp

-leboite structure,
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8,/849/62,/000/000/015/016
AC06/A101

AUTHORS : Gol'dberg, A. I., Lipatova, V. A., Gel'd, P. V. .

TITLE: Electric properties of iron alloys with silicon containing leboite

SOURCE: Vysokotemperaturnyye metallokeramicheskiye materialy. Inst. metallo-
ker. 1 spets. spl. AN Ukr.SSR, Kiev, Izd-vo AN Ukr.SSR, 1962, 140 -
147 ) :

TEXT: The authors present results of investigating the electric proper-
ties of iron alloys with silicon produced from commercial and pure initial ma-
terials, such as transformer iron and electrolytical iron with single-crystal si-
licon. Basic measurements were made with alloys containing 4o to PO weight %

Si. Electric conductivity (0"= 1/p), the Hall.coeffcient (Rxmd the thermo-
emf (¢) of the aforementioned alloys were investigated. High-temperature o-le-
boite, existing in the Fe-Si system, was found to have metal conductivity. p,

o, and Ry values are low and dp/d'l‘ > 0. Low-temperature 3-leboite, sinthesized
from both commercial and pure initial materials, shows high p, ol and Ry, and a
negative temperature coefficient of specific resistivity, indicating its semi-
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5/849/62/000/000,/015 /016
Electric properties of iron alloys with.., ' A006/A101

conductor nature. In the temperature range from 0 to 400°C the £g-phase 1s
characterized by extrinsic conductivity. The mean activation energies of the
admixture levels of commercial alloys, calculated from temperature dependences
of ¢ and gx' are in a satisfactory agreement with each other and are approximate-
1y equal to 0.2 ev. Temperature investigations of pure specimens (at 20 - 4ooo¢
and in some cases 700°C) have ghown that the Egg-phase is characterized by extrin- .
sic conduetivity, which at 350°C passes over into intrinsic conductivity; the
forbidden band width is then close to 1 ev. Conductivity of B-leboite, sinthe-
sized from commercial materials, has a hole nature; this is caused by the pre-
sence of about 0.2% Al. The Qé-phaee, obtained from more pure materials, shows
an electronie conductivity which is replaced by hole conductivity when 0.1% Al

1s added. All bi-phase specimens oontaining S-leboite and silicon, show semi-
corductor properties. There are 5 figures.
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8/849/62/000/000/014/016

ACO6/A101
AUTHORS: Igishev, V. N,, Gel'd, P, V,
et I -

TITLE: Electric conductivity of iron alloys with silicon at high
temperatures

SOURCE: Vysokotemperaturnyye metallokeramicheskiye materialy, Inst,
metalloker, 1 spets, spl, AN Ukr, SSH Kiev, Izd-vo AN UKr, SSR,
1962, 133 - 139

TEXT: - The authors present results of measuring the specific electric

resistivity of 1ron alloys with silicon, containing from O to 7 weight % Si, '
in a 20 to 1,000 °c temperature range, The alloys were prepared from t.rnnsformor '
iron, commerdal silicon K p- O(Kr-0) and special electrolytic iron with fragments

of grade KM-1 single-crystal silicon, The alloys were melted in an induction

furnace, Cylinder-shaped specimens 50 - 60 mm long were annealed prior to the
measurements, The results obtained are illustrated by a number of graphs, It

was found that solid solutions of Si in Fe, bi-phase alloys consisting of cx. and

£ -phases, and Fe-monosilicides, show : metallic conductivity with a relatively

Low specific resistance, Ordered solid solutions, whose composition approaches

Card 1/2
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Electric conductivity of iron alloys with, ,, A006/A101

Fe_S1, show a negative temperature coefficient
stgte, and can be assoociated
Ing S1 content in th

of the5‘3-phase.
are typical semiconductors up to

s 335 transformation, Metastable oC-leboite Shows metallie con-
ductivityowith a low temperature coefficient of rPesistivity, At temperatures

and siliocon are formed, There are

650 - 700°C the latter melts ang f5-leboita

6 graphs,
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[801‘00 E039/E535

AUTHORS Shtol'ts, A.K, and Gel'd, P.V.

TITLE: Solid solutions of germanium in a-iron

PERIODICAL: Fizilka metallov i metallovedeniye, v.1l3, no.l, 1962,
159-160

TEXT: This work is aimed at producing more precise daka on,

and elucidating the nature of, the formntion of alloys of
cermanium in a-iron. The structure and phase characteristics of
the alloys sre studied by X-ray analysis, metallography and
densitometer analysis and, in addition, values of the microhard-
ness and Curie temperature are obtained, The alloys were
prepared in a vacuum furnace. X-ray analysis shows that the
lattice parameters increase from 2,8606 kX for pure iron to
2.8775 kX for an alloy containing 16 at.% Ge. With increasing
content of germanium the_microhardness of the alloys,quickly
increases from 120 kg/mm“® for 2 at.% Ge to 435 kg/mm“ for

16 at.% Ge. All the alloys investigated are ferromagnetic. The
Curie temperature for these alloys decrcases with increasing
content of germanium from 750°C for pure iron to 677°C for

Card 1/2
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$/126/62/013/002/019/019

181! E039/E135
AUTHORS ¢ Krentsis, R.P., and Gel'd, P,V,
TITLE: The thermal capacity of iron silicides in the range

55 to 300 °K .
PERIODICAL: Fizika metallov i metallovedeniye, v.1l3, no.2, 1962,

319-320
TEXT ¢ The temperature dependence of the thermal capacity of
the silicides of iron (Fegsi; Fessi3; FeSi; FeSip; and
Fesia.35) was studied with the aid of a low temperature adiabatic
calorimeter. The alloys were produced by melting single crystal
silicon and reduced iron in a quartz crucible under argon in an
induction furnace., Subsequent heat treatment produced
practically single phase alloys. The samples were then ground in
an agate mortar and transferred to a calibrated calorimeter for
thermal capacity measurements, For Fe;Si and Fessi the
experimental values of entropy are greater than the calculated
values, while in the case of FeSig and FeSig_;; the calculated
values are the greater, Good agreement is obtained for FeSi.
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The thermal capacity of iron .... gé;g;ég%éOl3/OOZ/019/Ol9

The temperature dependence of the average atomic thermal capacity
is shown graphically. The curves fall into two groups. In the
first group belongs the ordered solid solution of silicon in

iron Fe3Si and Fe5S5i3. In this case there is little deviation
from the calculated curve and they follow the Dulong and Petit
law as in the case of iron. In the second group FeSis and

FeSip 33 the thermal capacity does not conform to the calculated
curve but becomes even less than silicon at low temperatures
(below about 100 ©°K). 1In the case of FeSi the thermal capacity
curve falls steeply with decrcecasing temperature, becoming less
than silicon at about 80 °K while at temperatures above 200 °K
its thermal capacity approaches that of iron. No anomaly is
observed in the thermal capacity curves in the temperature range
55-300 °K for the materials studied.

There are 1 figure and 1 table, X

ASSOCIATION: Uraltskiy politekhnicheskiy institut im. S.M.Kirova
(Ural Polytechnical Institute imeni S.M. Kirov)
SUBMITTED: May 29, 1961
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| L 12614-65  EWT(m)/EPF(c)/EWP(t)/mWP(b) Pr-L/Pad  JD/HW
ACCESSION NR: AR4041599 S/0137/64/000/005/1018/!019

' SOURCE: Ref, zh, Metallurgiya, Aba. 50115
' A

AUTHOR:s _Gel'd. P, V,; Col'tsov, V. A,

TITLE: Influence of phase transgitions on speed of penetration of hydrogen. into
austenite § i4 7

CITED SQURCE: Sb.':\,Vliyaniye vodoroda na sluzhebn. svoystva stall, Irkutsk,
1963, 123-130

TOPIC TAGS: austenite, phase transition, hydrogen penctration a
1 ¥
"TRANSLATION: Influence of y»ua-i~transforygation in alloys__ng-ﬂL(lZ - 29%
Ni) and ¥ , -—sytransformation in alioy Fe-Mxm’(ls% Mn) on hydrogen permeability
of austenit: was studied. The high sensitivity of diifusion of H in metal to
defects in crystal lattice of metal was experimentally determined. It was es-
 tablished that internal work hardening taking place during phase transitions leads

‘Card 1/2
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1 1e1hy~h%
ACCESSION NR: AR4041589 0O
to growth of activation energy and of pre-cxponential factor of temperature
‘dependency of speed of penetration of H into austenite, Between degree of phase
work hardening, activation energy and- pre-exponential factor there exists
parallelism, Apparently this is connected with the fact that defects of crystal
lattice are unique "traps" of H and that increase of degrce of work hardening
leads to growth of density of these "traps". Gradual increase of temperature of
annealing to 900 - 1000° leads to correcction of structure and restores character-
istics of process of penetration of H to values peculiar to equilibrium austenite,
which can be connected with correction of structure. Bibliography: 12
. referencet,

SUB CODE: MM ' ENCL: 00
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GEL'D, P.V,; LYUBIMOV, V.D,
Activation energy of the process of autediffusion of nioblum in its
oxides, Izv, S0 AN SSSR no,7 Ser.khim.nauk no.2:179-85 '63.
(MIRA 16510)

R

1, Ural'skly filial AN SSSR, Sverdlovsk,
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SHTOL'IS, A.K.; GEL'D, P.V. (Sverdlovsk)

By

Phase constituents of the system iron - germanium., Zhur, fiz.
khim, 36 no.l1:2400-24,05 N'62, (MIRA i7:5)

1. Ural'skiy politekhnicheskiy institut imeni Kirova, kafedra
fiziki,
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© L 1990163 Ewp(q)/swr(m)jzwp(a)/hos AFTTC/%SD; /35

ACCESSION NR:  APJ005816 - 8/0226/63/000/00k/0076/0078

.. TITLE: Mobility 'acti;/ation enersy of Nb and C 11 metallic niobium and it 1ts /

et

AUTHORS: _Gel'd, P. V. 5 Lyubimov, V. D.

¢

PYR Ve M g g .

e e

- carbides \, N I
e " Py
'SOURCEs "Poroshkoveya metallurgiya,.no. l,-1963;—76<76

TOPIC TAGS: . Nb, C, carbide. , mobility, activation energy

A3STRACT: The ¢iffusion processes of ¥b and C in both metallic niobium end its
carbides were invéstipated. Nioblum alloy containing 0.94% Ta and O.0L%Z 05 was
used in the study of Nb-95 diffuaion. The total porosity of samples was 13% and
10%, and the experiments were made at 1700-2100C. The results obtained followed
the exponential relationships. Activation energy was only slightly affected by ‘

‘the porosity, its'average value being 6.l X3i/mole. The activation energy of the |
-nioblum diffusioz in carbide was 35% smaller, Experiments on carbon ¢iffusion in
‘Nb were made at 900-11C0C. It was found trat the coefficient of carbon ¢iffusion

varied exponentially with temperatlure, The average activation energy C diffusion:

‘in carbides was about 131,2-135.3 Xj/p.aton. Activation energy of cg‘r on diffusion
:in metal and in carbicdes differed very little: in Nbc0.98 it equale

Cord 1/2 . '
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L 19901;-63

!

. ACCESSION NR: AP3005816

:_atom; in I\'bco.g - 122,1 Kj/g.aton. Tris was due to the fact that Nb atoms in 1its 55’
carbides’form dense lattices (cubic - 4n the first, hexagonal - in the second case ‘
'the interstices of which are similar in size. Orig. art, has: L figures and 4

: ;romulas. : _ ‘
 ASSOCTATION: Institut khimii Ural'skogo filiala AN SISR (Institute of Chemistry,
Ural Branch, Acadery of Sciences, S53%) ' (i
| SUBMITTED: 1lApr62 DATE ACQ: 06Sep63 DICL: 00
'SUB CODE: ML NO REF SOY: 005 | ; oTTR: 002
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ACCESSION NR: AP3001050 5/0148/63/000/004/0098/0103

AUTHOR: Ryabov, R, A,; Gel'd, P, V.; Gol'tsov, V, A. b
——
TITLE: Influence of orystal lattice defects on hydropermeability of metals

SOURCE: IVUZ. Chernaya metallurgiya, no. 4, 1963, 98-103

TOPIC TAGS: ecrystal lattice defects, hydropermeability of metals, hydrogen extrac-
tion, isotropic steel, saturated cylindrical steel, active hydrogen, hydrogen,
Cottrell clouds, diffusion mobility

ABSTRACT: The kinetics of hydrogen extraction from isotropic and saturated cylin-
drical steel specimens is explained by the complex energy state of active hydrogen,
Defects in crystal lattice structure exert an extremely strong influence on hydro-
gen distribution (Cottrell clouds) and on diffusion mobility, Orig. art. has: 6
equations, 4 figures, 8 referenrces. '

ASSOCIATION: Ural'skiy politekhnicheskiy institut '(Qggl polytechnic institute)

SUBMITTED: 15Jun62 DATE ACQD: 11lJun63 ENCL: 00
SUB CODE: 00 RO REF SOV: 007 OTHER: 001
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| ACCESSION NR: AR4O41601 ' §/0137/64/000/005/1020/1020

.

SOURCE: Ref. zh. Metallurgiya, Abs. 51122 » »

AQTHOR: Gel'd, P. V.; Ryabov, R. A. ' .

et b 3 ek

TITLE: Kinetice and mechaniem of procecs of diffusion of hydrogen in netals - ek

+ CITED SOURCE: Bb. Vliyaniye vodoroda na sluzhebn. svoystva stali. Irkutsk, 1963,
-+ 116-122 : e
TOPIC TAGS: metal, steel, hydrogen diffusion, kinetics, mechaniew S

IR YN
PSRk

TRANSLATION: In examining the diffusion of H in metals (in steel) the simultaneoue -
existence of different degrees of connection of H with matrix of metals is assumed,
B . The case was investigated, when besides rapidly diffusing H (whose coefficient of 1.
.. diffusion 18 equal to Dp) and initisl content of Bp,1, there io slowly diffusing !
| H with characteristics D and Bg o, respectively. For indicated cases equations: | i
| wore obtaineds By/Bg.1 = C exp {~kDyt); By/By 2" C exp (-kDyt), where By and - *,
"} Bz are the content of each phase at mament of time t; C and k are constants - . . !
. | depending on_conditions:of experiment. Graphs are given illustrating the com- Pl
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lpucnt.ed character of deguoing. It was shown that quantity of H freed up to :
any moment of time is increased with increase of share of repidly diffwsing He -
Expressed hypotheses are cennnd by dependence of coeﬂ‘ieicnt ot «_utmun on .
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VOLKOVA, N.M, (Sverdlovsk); ALYAMOVSKIY, S.I. (Sverdlovak); GEL'D, P,V,
(Sverdlovsk) | ’

Concentration stability limits of vanadium carbide at 1800° C.
Izv, AN SSSR, Met., 1 gor. delo no.5:134-140 S-0 163,

(MIRA 16:11)
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ACCESSION NR: AR4041600 S/0137/64/000/005/1019/1020

SOURCE: Ref, zh, Metallurgiya, Abs, 51121

AUTHOR: Geld, P, V,; Gol'tsov, V. A.; Sklyuyev, P. V,; Kvater, L. I. *

TITLE: Influence of coagulation of carbides on water permeability of steel

CITED SOURCE: Sb, Vliyaniye vodoroda na sluzhebn. svoystva stall Irkutsk,
1963, 140-147 ‘

TOPIC TAGS: steel, water penetration, hydrogen penetration, carbide, carbide °
coagulation .

TRANSLATION: Regularities of hydrogen permeability of steel 80KhNIM and T
stecl 34KhNIM with initial structures of martensite, bainite and perlite in

interval of 280 - 000° with pressurc drop of 10- 760 mm Hg for 20, 40, 60 and
100 hours werc studied, Water permeability of steel with initial structure of
martensite and bainite onnealed at 650°, turns out to be higher than for steel
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ACCESSION NR: AR4041600

with platy scparations of carbides with intial perlitic structure as a result of
coagulation of carbides, Maximum water permecability of stcel 80KhNIM annealed
at 650° is observed during holding} 20 hr of samples with initial perlite structure
~and )40 hr of samples with initinl structurc of martensite and bainite at the -
' same temperatire, Conversion of platy form of carbides into granular '
noticeably increases water permeability in even greater measure, the higher
the content of C in steel, For increase of water permeability of stecel it is
considered expedient first to carry out decomposition of austenite up to
‘obtaining of martensite of lower bainite, and then to increase temperature to
‘650 - 680° for the purpose of formation of structure of granular cementite,

i
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- B117/B186
AUTHORS : Shveykin, G. Py G/gﬂ_l',q_,__g:wju;nyamovskiy, 8. I.
TITLE: Conditions for the formation of niobium oxyoarbides

PERIODICAL:  Zhurnal neorganicheskoy khimii, v. 8, no. 3, 1963, 689-696

TEXT: The phase composition of the intermediates formed during the o /
reaction between niobium oxides and carbides at different temperatures. .. o
and preasures was studied by x-ray diffraction analysis. To produce
apecimenn, mixtures of oxides and carbide were briquetted (at T

2.5 - 3 tonu/cmz) and sintered at 1400-1900°C. in vacuo (~1o" ma Hg) or
in pure argon (1 atm) for 10-225 min. The specimens made from the
lowest oxides and carbide sintered in vacuo contained no oxycarbide,

In the specimens produced in argon, however, an oxycarbide phase .vas .
formed due to high partial oarbon oxide pressure near the raactiion sone.
carbon atomn enter the niobium monoxide lattice to a limited extendt or '~
not at.all. The formation of niobium oxycarbides 1s due %o penetration .-

. of oxygen into the carbide lattice. In the Nb - C - O system, oxycarbides
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Conditions for the formation of ... '3117 B186 : St

may ocecur in the cubic "NbC" or the hexagonal "ﬁﬁco 5" forp. Both

madifications have wide ranges of homogenoity which beoome narrower with .
increasing temperature and decreasing pressure. The stability of -+ .
oxycarbides also depend temperature and pressure in this way. Oxycarbidea «
may be formed ns intermediates when gintering large and compact Co /
bC + :Ib?o5 briquettes in vacuo. There are 1 figure and 4 tadles. . . .7

SUBMITTED: February 16, 1962 : .
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f ACCESSTON MNR: AP3003&7? 5/0078/63/008/007/1639/161h
- ' AUTHOR: Dubrovskaya, L. B,; Gel'd, P, V, 5}

. TITLE: Homogeneity range and nature of ghromiu:f/ disilicide
SOURCE: Zhurnal neorganicheskoy khimii, v. 8, no. 7, 1963, 1639-16kk

) TOPIC TAGS: chromium disilicide, chromium monosilicide, silicon, hamogeneity,

. Crsi sub (2 + x), lattice parameters, photomicrographic method, phase composition,
densimetric method, substitutional solid solution, atoms per unit cell, heat
resistance, chemlcal resistance, electrical conductivity

- -

ABSTRACT: Since chromium disilicide possesses such desirable properties as high
heat, oxidation, and acid resistunce, high thermal emf and electrical conductivity,
and a negative temperature coefficient of conductivity below 300--400C, additional
study of the compound has been conducted, An attempt was made to define more
accurately than in previous studies the composition range of stability of CrS5i

sub (2 + x) and to determine the nature of this variable-composition phase.

Twelve samples containing 50--55.5% Si were prepared by smelting vacuum-distilled

e B S e b s aa
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Cr metal with Si single crystals in corundum crucibles in an argon atmosphere,

The phase composition of the alloys was determined by photomicrographic analysis
and x-ray analysis by the Debye-Sherrer method; the lattice parameters, by x-ray
anelysis; and the density, p: cnoretrically with the middle fraction of refined
kerosene, 'The number of S1° Cr atoms per unit cell was calculated from the
experimental densities of Gne-phase alloys., A discrepancy between the micrographic
and x~ray data was noted. The sensitivity of the x-ray method was found to be
relatively low because the lattice parameters of chromium disilicide were quasi-
independent of 1ts composition, Hence preference was glven to the
photomicrographic data, The density data canfirmed the micrographic data, The
experimental and calculated plots of density versus composition shown in Fig, 1
of the Enclosure lead to the conclusions that 1) the limit of coexistence between
chromium monosilicide and disilicide is atout 51% Si, and 51 segregation begins
at about 53% S1i; and 2) the CrSi sub (2 + x) homogeneous phase is a substitutional
golid solution, Consideration of the change in the lattice parameters of CrSi

sub (2 + x) with x also exludes the possibility of an interstitial and of
subtraction solid-solution structure for CrSi sub (2 + x). Thus, the concurring
results of microscopic and densimetric studles point %o the existence of 2
homogenaous substitutional solid solution within the Cr3i sub 1,90 (50.7% si) to
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10397-63
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crsi sub 2,05--2,09 (52.5--53.0% 51) range, The total number of atoms peznﬁizeﬁll
remained constant within the above range, put the number of Cr atog zer6 o
and of Si atoms per unit cell varied from 3,08 to 2,90 ang frcx):ui. o 6.06,
respectively, Orig. art, has: 3 figures, 3 tables, and 6 fo as,
ASSOCIATION: none
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AUTHORSs Alyamovskiy, S. I.} Shveykin, Geo Poy Cel'd, P.I V.

TITLEs Oxidntion of niobiu: and its lowver cerbide 1-/1 57
SCURCE! Zpurnal .neorganicheskoy khimii, v. 8, no. 8, 1963, 2000-2001

TOPIC TAGSs niobium, niobium carbide. !

ABSTRACTs The intermediate products of niobium oxidation were analyzed 4in order
to clarify the poosidility of the existence of niobium oxycarbides. Xercy analy-
sis of the hexagonal carbide lbyC shows that the index lines 101, 110, 112 es
well os some others are washed out. A further oxidation of this sanple for a
period of four hours resulted in the formation of a new phase. X-ray of this

new: phage shows that it is similar to the X-ray of IbyCy but that it has addition-
al lines which are located close to the high-interference lines corresponding to

| & lower carbide. By using V. I. Mikheyev's (Rentgenometricheskiy opredelitel'

: mineralov, Moskva, Gosgeologlizdat, 1957) homolog method, it was possible to

' obtain en X-ray of the new phuse and determine its elemental structure. The

* periods of the rhombic structure of the new phase were as follows: a = 5.37, kx, .
b = 44954 kxy © = 3129 kx. The comparison of the above values with the hexagenal !
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values led to tho oconclusion that ite composition can be desoribed with the
forrula ¥%Cag,s. The spectral composition of WbyC and NbG.g, 4 1s practically
the same. Apparently this shift of the hexagonal structure takes plece with the
addition of oxygen and nitrogen. Oxygen alone does not effect this shift., An
analogous phase is formed on the basis of lower carbide VoC having a structure
similar to Nbo,Co Orig. art. haos no graphics. :

ASSOCIATION: none :
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" AUTHORS ¢ Gel'd, P.V., and Krentsis, R.P.
Gel'd, P.V.

TITLE: . Some thermo-physical characteristics of iron silicides
PERLODICAL: Fizika metallov 1 metallovedeniye, v.15, no.l, 1963,

' 63-71 :
TEXT: Previously obtained data on the spacitic heats and . g
entropies of Fe;Si, F05513. Fesi, FeSi, and FeSi, ;4 at 55-1925 'K / .
are used to calculate the characteristic temperatures and

entropies of melting of these compounds, A comparative analysis of : //E
these properties in relation to the composition and structure of oo
the compounds is presented, and certain specitic features of the .
melting process and short-range order in liquid iron silicides are .- -,
discussed. An iron monosilicide crystal can be considered as made

up of FeSi groups, with both metallic and covalent bonds, and this

is reflected in the temperature dependence of the specific heat of

FeSi: with falling temperature gradual nfreezing'" must occur of o
atomic vibrations in these quasi-molecular groups and they begin to "l
oscillate as closed units. Both thermal and electrical properties
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of the higher silicides of iron confirm that here inter-atomic
bonding is unequal and conditions for producing lattice vibrations .
are different, Both heats and entropies of fusion show
considerable deviations between observed values and those
calculated by some of the usual methods. The experimental data
indicate that on melting iron silicides not only is the long-range
order destroyed, but a substantial change occurs in the nature of
the interaction between particles, character of structural units
and degree of short-range order, This applies particularly to
FexSi in which some of the metallic bonds change to covalent on
fusion; as a result, stable, quasi-molecular FeSi groups are
formed. Fusion of a-lebeauite is similar, but in the case of mono-
silicide it consists merely in a certain structural disordering of
the system., The authors emphasise that the evaluation of the
extent of disordering during fusion solely by analysis of the
relative deviation of the latent-heat values from the additivity
law is adequate only when no substantial change in the nature of
particle interaction occurs,

There are 3 figures and 1 table,
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ACCESSTON MR:  AP4029537 8/0149/64/000/002/0146/0151
;‘Al'l?lﬂ.: Zeleata, L. P.; Siderenko, ¥. A.; Gel'd, ?. V.

tni.i: Structural characteristics of the ¢ -phase of the Co-5{ system

1

SOURCE: IVUZ. Tsvetaays mstallurgiya, no. 2, 1964, 146-151

TORIC TAGS: cobalt, silicom, ¢-phase, silicide, metallographic investigation, x-
ray investigatiom, demsitometric investigation

ABSTRACT: - In this paper the authors studied the concentration limits of stability
of single-phase monosflicide and the character of filling 1its crystalline lattice
with component atoms. Microphotographs of Co-81 alloys with various silicon contents

‘are presented. The authors found that by metallographic, xvray, and densitometric

methods, the width of the homogeneity region of ¢ ~phase of the Co-51 system at 800~
1100° (31.40-32.80% $1) end at 1200° (30.96-33.06 81) is more accurately defined. It
is shown that vhea 1 > o» cobalt monosilicide, it {s a solid solution of sub-
traction in the cobalt sublattice. The maximm defectiveness for an alloy saturated
vith silicom st 1100° reaches 26. When fgy < Begs & substitution of silicon atoms
by cobalt atems eccurs which s .ccupanloi by.?otutton of the small amount of

defects ia the eflicen swblattice. .Equistomic cobalt momoeilicide {s characterised
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