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Effect of Manganese on Sulfur Corrosion of its Alloys With Iron

the authors by stating that Mn gradually accumulating in the interior layer of
the scale forms saturated phases of two types (Mn, Fe) S and (Fe, Mn) S,
which are characterized by ready permeability relative to the diffusion of

atoms of the metal and the metalloid.
P.S.

1. Iron-manganese alloys--Corrosion 2. Sulfur vapors--Corrosive effects
3. Corrosion-~-Temperature factors
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T ranslation from: Referativnyy shurnal, Metallurgiya, 1958, Nr b, P 283 (USSR)

AUTHORS: Gol'berg, A.1., Lapatova, V.A. Gel'd, P.V.

TITLE Electrical Propertics of "chom 7 richeskiye svoystva
leboita)

PERIODICAL: Tr. Ural'skogo politekhn. in-ta, 1957, Nr 72, pp 252-254

ABSTRACT: An investigation of the relationship of Hall's constant Ry»
the resistivity ? , and the thermoelectromotive force oL~ to-
an Fe-S alloy in the range 47-59% Si at
room temperaturc. Samplcs weré‘prcparcd by smelting armco-
Fe with technical {99.0%) S1. The melt was drawn into quartz
capillarics of 2-4 mm diam. The samples were annealed at
800°C during 10-12 hrs or tempered at 1000° and quenched in
water. Hall e.m.f. measurements were carried on by the usual
method at a field intensity of 17.000-23,000 oersted. Measure-
ments of X relative to Cu were taken with contact-tempera-
ture differences of 1009, The values of Ry and o are suffic-
jently large and change their sign in the range of 54-55% Si.
which indicates semi-conductive properties of the alloys. With
Card 1/2 51 content A 50% cach of the three curves has a sharply

the composition of
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"Electrical Properties of "Lebowite"

In general, the re-
sults of an exan are consistent with the results
obtained for anncaled samples; which corresponds to hole-type con-
ductivity has little relation to composition, Ry and Q in this case are two
orders of Mmagnitude smaller than in annealed samples. The high-tempera -
ture modification of “lebowite' ;g similar to metal in Properties.

L.M.

1. Iron-silicon ﬂlloys--Electrical broperties
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Translation from: Referativayy zhurnal, Metallurgiya, 1958, Nr 7, p 35 (USSR}

AUTHORS: Gel'd, P.V., Pctrushcvskiy, M.S.

TITLE: Solubility of Carbon in Ferro-silico-manganes¢ (Rastvorimost’

ugleroda v ferrosilikomargantse)

PERIODICAL: Tr. Ural'skogo politekhn. in-ta, 1957, Nr 72, pP 255-258

The solubility of C at 1460°C in synthetic alloys of the types
Fe-Si with up to 40% [Si} and Mn-Si and Fe-Mn-Si with up to
50% [Si]. Accordingto the data, the solubility of C in Fe-Mn
alloys increases linearly with the increasc in their Mn content.
The empirical equations for the calculation of the coefficients
of C activity obtained on the basis of data for Fe-Mn-C,
Fe-Si-C, and Mn-5i-C alloys, namely,

logyo v E® 51=0.214Nyp,. log)oY Fe. 5i=215Ng; *

ABSTRACT:

+ 2, Mn, Si 2
2.25Ng; and logloyc O.BNSi +4.5Ng,

demonstrates that Y ¢ is decreased fairly slightly by Mn and
Mn, Si < y ge. Si, This

increased sharply by Si and that Yy~
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Solubility of Carbon in Ferro-silico-mangancse

is explained by the fact that Mn strengthens the C bonds considerably {since

€ Mn, C > EFc, C and that Si forms durable groupings with atoms of Fe
and Mn. In quaternary alloys Fe-Mn-61-C, owing to the same ¢ ausce, o
decreases with the substitution ol Mn for Fe: with an increase in 51 content
the solubility of C decreases rapidly. The solubihity of C 1n these alloys in-
crecases practically linearly with an increase in Mn content, Therefore, 1t
is recommended that the C content 1n saturated four-component melts be

determined according to the law governing mixing.
V.M.

1. Carbon--Solubility 2. Ironm-munganéc: a1l lean alloya-=broparties

Card 2/2
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Traqslation from: Referativnyy zhurnal, Metallurgiya, 1958, Nr 9, p 71 (USSR}

AUTHORS:

TITLE:

Yesin, O.A., Kholodov, A.I.Mpopel', S.1.

Electrochemical Refining and Alloying of Ferrous Mectals (Elek-
trokhimicheskoye rafinirovaniye i legirovaniye chernykh
metallov)

PERIODICAL: V sb.: Staleplavil'n. proiz-vo, Moscow, Mctallurgizdat,

ABSTRACT:

Card 1/2
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1958, pp 151-161

A description is offered of the results of experiments in
1948-1952 in the electrochemical refining and alloying of
metals. The laboratory experiments were run in a resistance
furnace with a Silit electrode and in a 50-kg high-frequency
furnace. Electrochemical refining of metal proved feasible.
The application of an external electrical field to a metal-slag
system makes it possible to regulate the speed and complete-
ness of transfer of S from the metal into the slag. Pilot-plant
cxperiments at the Verkh-Isetsk Plant cmployed a D-C gener-
ator (1000 amps, 120 v). The metal was poured into a 300-kg
ladle. The results of the industrial experiments showed that
when an external electrical field was applied the removal of
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Electrochemical Refining and Alloying of Ferrous Metals

sulfur from the steel proceeds with conside
without electrolysis. Depending upon the in

rably greater efficiency than
itial composition of the metal

and the slag and upon the quantity thereof, the S content diminished by

0.020-0.045% during the first 10 min. Simu

ltaneously with the removal of §

from the metal, an increase in Si content was observed. Current efficiency
was from 20 to 96%. The experiments demonstrated the desirability of
further development of the method and of its introduction into industrial

practice.

1. Ores--Processing 2. Metals--Production
4, Metals--Electrochemistry

Card 2/2

L.K.

3. Iron alloys--Preduction
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GEL'D, P.V,

. T Inst.
Role of the gas phase in reducing oxides by carbon(MI;:d{Z:IZ)

khi . Ur‘n sssn no.z:?'“’ '580
i (Metallic oxides) (Reduction, Chemical)
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TESIF, Yu., O.; OBL'D, P.T.

ot A RTERRRT
JOREY At 0

' bon. Trudy Inst. khim, UPAN SSSR
Reduction of zinc oxide by carbon y O 12.12)

n°.2=63"” l58.
(2inc) (Carbon)
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MATVEYENEO, I.].; OEL'D, P.V.

Mechanism of the reduction of calcium oxid?seby aluminus,
. khim, UPAN SSSR no.2:133-142 .
Trudy Inst m (TR 12:12)

(Calcium) (Aluminothermy)
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AUTEORS : Gel'd, P. V., Ryasbov, R. Ai. S07/165-53-3-51/49

TITLE: The Influence Exerted by the Austenite Transformation
on the Rate of Penectration of Hydro;en in Steel (Vliyaniye
austenitnogo prevrashcheniya na skorost! proniknoveniya
vodoroda v sial')

Nauchnyye doklndy vysshey shkoly. Metallurgiya, 1956,
r 3, pp 189 - 195 (USSR)

ABSTRACT: The rate of the penctretion of hydrogen in steel was
carefully investigated. It is shown that the rate of
the penetration of hydrogen depends on the change of
the structure of the steel sanples. Al temperatures
of 400 - 800°C an intense decomposition of austenite
takes place in the steel alloy 34KhML; ot the same tine
the diffusion rate of hydrogen considerably ircreases and
the activation encrgy drops to Ea= 18 500 cal/mol Hz.

The influence of the temperature on the ruie of pene-

tration of hydrogen in the steel a2lloy 34KhNZM was found

at 660 - 950°. All structural chenges in t..e steel samples
Card 1/2 were nccompenied by the change in the rate of penetration
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The Influence Exerted by the Austenite Trarcformation SOV/165—58-5-51/49
on the Rate of Penetration of Hydrogen in Steel

and the change of the activation energy of hydrogen.

In dependence on the processing conditions at higher
temperatures difrerent phase diagrans occur wnich

influence the gas saturation of tle steel sanples.

Muere are 4 figures and 8 references, 6 of which are Soviet.

ASSOCTATION: Uralt'skiy politekhnicheskiy institut {Ural Polytechnicel
Institute)

SUBMITTED: De camber 3o, 1957
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’ 507/78-3-11-2/23
AUTHORS: Alyamovskiy, s. I., Shveykin, G. P., Gel'd, P. V.

TITLE: on Low Niobium Oxides (O n1zshikh okislakh niobiya)

PERIODICAL: 7hurnal neorganicheskoy khimii, 1998, Vol 3, Nr 11, pp 2437-2444
(USSR)

ABSTRACT: Experiments were carried out on the possibility of the existence

of low niobium oxidese Most pure rniobium and oxides produced
from it by means of an annealing of the metal at 800-9000C
gerved as initial materialre The following preparations were
usged: “bzoﬁ’ “b2°4,7 Hboz, Hbzca, Nb504, NvO, szo.

The X-ray structurse invegtigations of the phases of the system
Nb-0 produced by the reduction of szos-ﬂb-mixtures at a ratio
of Nb ¢ szo5 « 3 ¢ 1 were oarried out at 12000, 15809, and
1650°C. The resulls showed trat the following phases exist at
the temperatures investigated: IIb?OS, Hbo?, N:0, and Kb. The

phase Nb0 with the lattice constant & = 4430 X. % 1s not
produced in the system N:-O. 1t was found that a phase with
Card 1/2 complex vody-centered cukic lattice with the lattice constant
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scv/78-3-11-2/23
On Low Niotium Oxides
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AYTHORS: Goitd, Po V., Krasovokaya, ke ie 507/165-58-4-1/47
w
" TITLE: gffact of the curvature of Surface on the Heaction piffusion

(Vliyaniysz krivieny poverkhnﬁsti ns reanktsionnuyu diffuziyu)

PERIODICAL: Nauchnyye doklady syvashay shkoly. Metaliurgiya, 1958,
Nr 4, pp 5-1i (USSR)

ABSTRACT: Whev invesiigating the process of reaction diffusion it is often
assumed that the factors of diffusinn are constant within the
rarges of one-phase gtrata o reaction products and that the

ratio of the flowe ~{ the reagents may te evaluated by the
shickneas of the irner and outer lewer strata. Such assertions
are rot always sorrect and they nay pe the cause for wrong
copciusions. The folliwing peculiarities of interaction caused
by the surface eurvature of scliid rengents may serve as an
:1lugtration. The corrosinn process at nigh temperature was
choser. for an aralysis. At firat, the kinetic properties
appeazing at tre oxidation of & metallic specimen of regular
snape, 2. g. spherical shape, &Te syvestigated, The formulae (2)
and {4) are derived, from whice 1% is to be seen that the
distribution of the soncentration M in the stratum of the

Card 1/3 resction product depends gubatantially apon the curvature of the
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Effect of the Curvature of Surface on the Kueastiow SOV/163-58-4-1/47
Diffunion

was ascertained. The mean content of sulfur in the outer lower
stratum of concave sinter was found to be higher by ebout 1%
than that of plare sinter under equivalent conditions.

S - sulfur. The apparent reasons for the increase of Ds at
growing nonstoichiometric ratios of the sulfide

coating are indicated. Inasmuch as the energy barrier layers,
jue t» the displacement of the big sulfur atoms, are larger as
compared with the displacement of iron ions, the factors
oromo*ting the Loosening of the crystal lattice and the
nggravatinon of the part performed by the homeopolar bonds are
bound to faciiitate the diffusion of sulfur atoms to a higher
extent than iron ions. In this connection, the vacancies that
stand in mutual action with each other are particularly
effestive. There are 4 figures and i1 references, 9 of which
are Scviet,

ASSOCIATION: Ural'skiy poiitekhnicheskiy institut(UrahPolytechnicInstitute)
SUBMITTED: Narch 11, 1958
Card 3/3
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TITLE: The Determimation of the Diffusion

CIA-RDP86-00513R000514620001-2

R Tr2AlTS

32-3-19/52
Velocity of lvdrosca in Metals

(Opredeleniye skorostl diffusii vodoroda ¥ netallakb

PERIODICAL:  Zavodskaya laboratoriys,

ABSTRACT:
a conical opening

1958, Vol. 24, Nr 3, PP

The device into vhich the sample to be
into which the neck of the sample fits exactly;

306-308 (USSR)
investigated 18 placed has

3¢ 1s filled up with lead so that it 1s hermetically closed. The

middle part is

Hydrogen is fed
measuring pres

used.

vhereas the
through the vacuun

gure changes (diffusion) &
The test sample jtself is of a particular cone-1like shape;

tvo ends are cooled with water.
conduction, For the purpose of
Mak-Leod manometer is

the narrow part contains the cepillary through which hydrogen

diffuses. Before
order to find out
exist.

derivation of which 1s given. By
punber of iron elloys with carbon,
as constructional steels

being measured
vhether larger

Card 1/2
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the samples are
pores and/or carbon inclusions
Diffusion velocity 18 calculated according to a formula
means of the device described the

are investigated.

investigated in
the

chromium, silicon etc., as vell
From the results
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The Determination of the Diffusion Velocity of

Hydrogen in Metals

mentioned it may be seen tha
steels obeys the law of the

CIA-RDP86-00513R000514620001-2

32-3-19/52

t the diffusion velocity in alloyed
square root of hydrogen pressure at

lov ae& well as at high temperatures. There are 3 figures, and
8 references, 3 of vhich are Slavic.

ASSOCIATION: Ural Polytechnic Institute imeni Kirov (Ural'skiy
politekhnicheskiy institut im. Korova)

AVAILABLF: Library of Congress

1. Iron alloys

2. Hydrogen-mffuaion-Velocity
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GEL'D prof.; SEREBRENNIKOV, N.H,, inzh.: KORSHUIDV, V.a., inzh.

Fusion hmat of ailicides. Izv. vyn, uchab, zav.: charn. nat,
no,7:53-62 J1 158, (MIRA 11:10)

1. Ural'akiy politekhnicheskiy innttitut.
(S11icides--Thermal properties) (Mrmochemistry)
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RYABOV, R.A., dots., kand.tekhn.nauk: GEL'D, P.V., prof., doktor tekhn,.nauk
S girirr s
Effect of temperature and prassure
on hydrogen diffusion in steels
lsmd';;on-baeo binary alloys. Isv.vya.ucheb.zav.; chern.set. no.9:103-113
. (MIRA 11:11)

1. Ural'skiy politekhnicheskiy institut.
(Iron alloys--Metallography) (Gases in metals)
(Matals, Effact of temperature on)

.

\\\‘

CIA-RDP86-00513R000514620001-2"

APPROVED FOR RELEASE: 08/23/2000



"APPROVED FOR RELEASE: 08/23/2000 CIA-RDP86-00513R000514620001-2

sy

YESIN, Yu.0,; GEL'D, P,V,

ReAur et 3¥ '24nc oxide by carbon., Zhur. prikl. khin, 31
no.7:986=995 J1 's8, (M13a 11:9)
(Zinc oxide) (Carvon)  (Reduction, Chamical)
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TESIN, Yu'o"‘ﬁ'%ﬁaf:i}g«s}xﬁﬁfns

Drect reduction of chromium oxide. Zhur. prikl. khim, 31 no.9:

. § '58.
1285 -1293 (ghromiul oxides) (Reduction, Chemical)

(MIRA 11:10)
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AUTHORS : Semenova, A. K., Cel'd, P. V. 76-32-5-2 /47

TITLE: Theiffect of Chromium on the Sulfide Corrosion of Its Iron
Alloys (Vliyaniye khroma na sul'fidnuyu korroziyu yego splav-
ov 8 zhelez.om

PERIODICAL: Zhurnal fizicheskoy khimii, 1958, Vol. 32, Nr 5, pp. 1087-
-1094 (USSR)

ABSTRACT: The influence of chromium on the oxidation kinetics of its
iron alloys in sulfur vapors as well as the structural proper-
ties of the tinder formed on this occasion were investigated.
From the experimental part can be seen that alloys with from

0 to 19.2% chromium were investigated which were melted in
Shteynberg~Gramolin furnaces under the assistance by A, I.
Pastukhov. The tests were curried out in a specially construd-

ed vessel while the thermo e.m.f. was measured according
to the method by G. D. Fedorov. The determinations of the ve-
locity of corrosion took pluce at 500, 600, Too and 800°C
with different heating times. It was observed that the cor-
105 _jon velocity decreadses with the temperature drop and the
increase of the chromium content, with also & decrease of the
tinder layer having been observed. A stronger effect of chro-
mium was noticed only b a content of 4-12%, so that, for in-

APPROVED FOR RELEASE: 08/23/2000 CIA-RDP86-00513R000514620001-2"
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The Effect of Chromium on the Sulfide Corroaion of Its Iron 76-52-5-22/47

Alloys

stance, with additions of 12-17% chronmium the corrosion re-
sigtance increases to the 1o0-20-fold. The x-ray structural
and chemicul investigations showmed that the tinder consists
of two different layers the thickness of which changes with
the chromium content, with the alromium accumulating in the
inner layer and with spinels huving been found present. In
determinations of the thermo e.n.f. it wus observed that the
inner layer has a greater activation energy which points at
an energetic complicatedness in the charge transfer by the
inpinging of chromium ions. In evaluating the resgults the
analogy of the oxidation with oxygen and sulfur is stressed,
reasoned in detanil and explained, und among others it is
mentioned that the principle of heat resistance according

to V. I. Arkharov (Ref 15) cun also be extended to the sul-
fide corrosion, and that the corrosion resistance of the form-
ation velocity of the spinel protective layer is dependent
on o normal lattice parameter.There are 4 figjures, 2 tables,
and 15 references, 11 of which are Soviet.

ASSOCIATION: Ural'skiy politekhnicheskiy institut im. S. M. Kirova,Sverdlovsk
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AUTHORS : Gel'd, P. V trushovokiy, M. S. 30V/ 20-120-1-39/63

TITLE: The Solubility of Carbon in Ferrosilicomanganese (Rastvorimost!'
ugleroda v ferrosilikonargantse)

PERIODICAL: Doklady Akademii Nauk $§S5SR, 1958, Vol. 120, Kr 1,
pp. 144 - 147 (USSR)

ABSTRACT: Systematic details on the solubility of C in alloys Mn-S5i-C
and ¥n-Si-Fe-C (References 1-3) are not available in technical
publications. The authors therefore investisated the solubility
of C in synthetic alloys Fe-in-Si at 1460° . As scen from the
graphs (figures 1-4) the replacement of iron by manganese (si-

milar to the system Mn-Fe-C) leads to a linear increase of car-
bon solubility. Determination of the carbon content in saturated
4-component melting can be carried out according to the rule of

mixtuzéi:: =[_p9] Ec_'ll,.&’si Dﬂfﬂ ECJ}.in, si
Mn,Fe,Si [Fo] +D“% + [Fe]+(iin)

1 ¢
Where[dlun,Fe,Si’[g]Fe,Si’ C Mn,Si are the golubility figures
of carbon in the alloys concerned, which are distinguished by
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the silicon concentration prescribted. The results of the exanmi-
nation of the 4-fold alloys are descrited in figure 4. The

graph was constructed on the assumption tiat [?e + (ﬁé] +[§;]-

= 100%. From this as well as from figure 2 it miy be seen that
carbon solubility decreases rapidly when the silicon content

is increased. Apparently the concentration rise of manganese
causes under the existing conditions a tighter linkage of the
carbon atome with the metal which means thut the activity coeffi-
cient io reduced the more the manganese content in the alloy
increases. There are 4 figures and 4 references, 2 of which are

Soviet.

ASSOCIATION: Ural'skiy politekhnicheskiy institut im. S. M. Kirova (Ural Poly-
tochnic Institute imeni 8. M. Kirov)

PRESENTED: September 6, 1957, by S. I. Vol'fkovich, Mezber, Acadeny of

Sciences, USSR
SUBMITTED: September 6, 1957

1. Carbon--Solubility 2. Iron-manganese-silicon alloys--

Card 2/2 Solvent action
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GEL'D, P. V.
with Gertman, Yu. M., "The thermochemiatry of the eolid end liquid ailicides of Mn."
with KUSENKO, F. G, "The thermochemistry of the Oxides and carbides of Nb."

with Matveyenko, I. I. and Alyamovskiy, S. I., "Kinetika vosstanovleniys pyatiokisi
vanadiya vodorodon,”

with Matveyenko, I. I. and Alysmovekiy, S. ,, "Utochneniye oblasti fprimenimosti
printeipa posledowatelynoet! prevrasheniy akad. A. A. Baykova."

vith Serebrennikov, N. N. and Krentsis, R. P., "Ustenovka dlya isslekoveniye
teplosoderzhaniya tverdykh i zhidkikh splavov.

reports submitted for the 5th Fhysical Chemical Conference on Steel Production,
Moscow, 30 June 1959.
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s0v/180-59-1-8/29
AUTHORS: f&éLgLLjLQL. and Shveykin, G.P. (Sverdlovsk)

TITLE: Some Peculiarities of the Carbon-Thermic Reduction of
Niobium Pentoxide (Nekotoryye osobennosti ugletermiches-
kogo vosstanovleniya pyatiokisi niobiya)

PERIODICAL: Izvestiya Akademii Nauk SSSR, Otdeleniye tekhnicheskikh
nauk, Metallurgiya i toplivo, 1959, Nr 1, pp =49 (USSR)

ABSTRACT: It has been shown (Refs 1,2) that the direct production of
niobium by reaction of the pentoxide with carbon is not
suitable technically. A better method, probably, is to
cause the pentoxide to react with carbon to give the
carbide which is then heated with a further portion of
pentoxide to give the metal. To provide technically
useful information on the latter reactions the authors
have studied the reactlon kinastics. The NbyOg, of 97.% -
99.8% purity, was prepared in varlous ways Table 1),
the monoxide and dioxides were prepared by vacuum fusion
of pentoxide~carbide mixture. The carbon was in the form
of acetylene black. graphite, cocaltar pitch and its
coking products, fre reagents ware mixed, finely ground,

c 1/ pressed into briquettes and heated in vacuum with
ard 1/3 continuous weigning. Considerable differences were
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Some Peculiarities of the Carbon-~Thermic Reduction of Niobium

Pentoxide

found in the rercent reduction vs.

time (min) curves

(Fig 1) for ths wvarious preparations of Nb 05, previous

heat treatment being an important factor s
s confirmed by an X-ray struc-
1ed out by S.I. Alyamovskiy).

w 900°C, was found to be the most

the phase composition (a
tural investigation carr
The T-phase, stable telo
reactive as shown by the

nde it alters

percant raduction vs. time (min)

curves in Fig 2, of which curves 11 and 12 correspond to
niobium-hydroxide calcining temperatures of 550 and 5300C

respectively,
17, 18 and 19
show that the attainment
correspond to slower
this to the disruption o
reduction proraeded rapi
and even at 3~4% mm Hg,

Card 2/3 productss

APPROVED FOR RELEASE: 08/23/2000

13 ané 1% to 8009C,
to 10009C and 20 to 12000C.

1% and 16 to 900°C,
The curves
of the NhO2 stage does not

reaction, and the authors attribute
f grains in the first stage.
dly at a pressurs of 10-1
The presence of small amounts of

potassium salts greatly accelerated the reduction, as did
the use of a more finely divided reducing agent (Fig 4).

Examinations were ca:ried cut on partially-reduced

only Nbz05 NBOz

were found after redacticn a

The
mm Hg,

and NbCx (x = 0.86 - 0,89)
t 1050--12500C, similar
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Some Peculiarities of the Carbon-Thermi: Reduction of Niobium

Pentoxide
conclusicns being reached from cother experiments., The
authors recommend the technical adcption of a process in
which the first stage is the prcduction of a dioxide-
carbide mixture from the low-temperature modification of
NboOs rather than the intermediate-carbide process. The
reaction of a synthetic carbide (11.4% C) with oxide
was found to ba very slow belcw 1250°C; on raising the
temperature to 1350, 1500 and 1€00°C successive stages of
reduction are reached (Fig 5)., Further tests showed that
at 1750-1800°C and a pressurs of 5 x 10-3 mm Hg, 98.8 -
99,8-% Nb spinge c¢>uld be obtained by direct reduction of
Nb.O5 with woaltar pitch, frzm an oxids-carbida mixture
or by reduction of Nb;Og with the highest carbide of
niobium., The advantageS of the second method were con-
firmed in larger--scale f{up t> 3 kg of niobiuam) experiments.

Card 3/3 There are 5 figures, 3 taltles and 11 referenzes, 9 of
which are Soviet, 1 BEnglish and i German.

SUBMITTED: June 30, 195%

PREHTHEE SRS SRy S ] WO 5

APPROVED FOR RELEASE: 08/23/2000 CIA-RDP86-00513R000514620001-2"



"APPROVED FOR RELEASE: 08/23/2000 CIA-RDP86-00513R000514620001-2

AUTHORS Petrushevskiy, M.S. and Gel'd, P.V. S0V/80-59-1-14/44
SOy e

TITLE: Equilibrium of Carbon With Liquid Alloys of Fe, Mn, S', C
(Ravnovesiye ugleroda s zhidkimi splavami Fe, Mn, Si, CS

PERIODICAL: Zhurnal prikladnoy khimii, 1959, lir 1, pp 66-95 (USSR)

ABSTRACT: The purpose of the present inveastigation was to determine the
solubility of carbon in manganese and its alloys with iron
and silicon at a temperature of 1,460°C, As materials for
experimenting were used armco-iron, electrolytic manganese
and commercial silicon (98,5 Sis. The following systens
were investigated:s Fe - 51 - C; !in - 54 - C; Fe - !In - C,
and Fe - Mn - 81 - C, The results obtained led to the con-
clusions: 1. It was establishad for the binary alloys Fe,

Si and Mn, Si that at 1,460°C the coefficient of carbon ac-
tivity increases with the rise of -silicon concentration, arnd
the rate of increase is higher in the former system, In the
alloys of lln, Fe an increase in manganese concentration leads
to an insignificant lowering of this coefficient, ! - 2,
The study of carbon solubility in alloys Fe, in, S gas shoxn
that also in this case the carbon activity coefficient rises
with the increase in silicon concentration, The substitution
of Fe with Mn leads practically to the linear decrease of this
coefficient. 3. These relationships are explained by that

Card 1/2 the binding energy of silicon with iron is higher than thot

APPROVED FOR RELEASE: 08/23/2000 CIA-RDP86-00513R000514620001-2"
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Fruilivrium of Carvon Vith Liquid 4Aileys of e, n, 5i, C

#ith manganese, Jhile Tor cardern the reverse is Lhe cuse, It
turned oubt thas the cwentitative roiwticrs dderived can be
aprnroxirately descrited b the ccuctions foliowing .irom the
theory cf strictly rejular scoluticns,

mhere are B graphs .ni 10 references, . cof which are Sevicet,
€ Anerican, 1 Cermun sund 1 Jupanese.

COTUTUTED: ilay 21, 1957
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LB ) 50V/148-5%-2-1C/ 24
AUTHORS: iyatov, R.i«y Candidate of Technical Sciences, and Seltd,
vV, lrofessor, Doctor of Tevhil.™: Jeiences —
I . The Effect of Alloying Elements on lydrogen Yermeabilizy 7V
3 Steels and Iron-Basis Binary Alleys (Vliyaniye degiruyu-
shchikh elementov ng vodorodopronitsayemost’ sialey Y-

narnykn splavov na osnove zheleza)

FERICDICAL: Izvestiya vysshikh uchebnykh zavedenly, Chernays Totiinr
giya, 1999, lr 2, pp 83-92 (755R)

ABSTRACT:: In order to couplete oxisilay d: ot wpperiments vore carried
out for the purpcse of Aeterwining the etffect of 2UTHoL,
chromium, gilicen, manganesd, and nickel on hydrogen perse-
abillty of steels und iron-basid vinary alloys.. Datc Go-
taincd were compared with rasults of investigation: cmrriut
out bv A.iA. Sheherbakova, ¢.L. Cruzin, V.K. Kritakaya,
¢.v. Kurdyumov, T.I. Stelletskaya, and V.A. Iltina. Tre
experiments proved that tho majority of admixtures (uch o
¢, Si, Cr, ¥n und possibly Al), consiuerably reduced thre

Tard 1/3 hydrogen 4iffugion rate. On the one huqd the admixtuzres
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Jthe BEfect of Alloying Elements on Hydrogen Permeability of Steeis und
Iron-Basis Binary Alloys

.

caused changes of AmMYpartiel¥ interucticns in the ferrite
lattice and the local distortions of the energy spectrum of
electrons; on the other hand distortion of the crystalline
lattice, changes of inter-atomic spaces and of interstitial
space dimensions took place. Carbon had a retarding effect
on hydrogen diffusion, reducing the solubility end transiti:
possibilities of hydrogen. Chromium strengthened inter-
particle bonds. Silicon caused considerable static distorticn
of the lattice and of the energy spectrum of electrons.
Increased hydrogen permeability, observed in steel with Nb -
and Ti admixtures, was caused by decarbonizaticn and not by
the effect of the admixtures on the ferrite lattice. The
alloying element had a negative effect on hydregen perme-

Card * 3 ability if, after having bound the carbon, it formed part of

M5 Jig= SRS URE S SR LTI PTG EREY AR TN R Do PR
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S0V/148-59-2-10/24

The zffect of Alloying Llements on Hydrogen Permecability of Steels =n?
Iron-Basis Binary Alloys

ASSOCIATION:

SUBMITYED:

the solid solution. It was confirmed that in the investi-
gated process the part of inter-granular hydrogen nigration
was unimportant and that diffusion cnaracteristics were =ain-
ly determined by the transcrystalline hydrogen flow. The
author presents graphs showing the dependence of hydrogen
permeability on different admixtures.

There are 9 graphs and 27 references, 21 of which are Seviet,
4 German and 2 English

Ural'skiy politekhnicheskiy institut (Ural Polytechnical
Institute), Kafedra fiziki (Chair of Physics)

June 25, 1958
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MATVEBYENKO, 1.I., ingh.; GEL'D, F.V., prof.; ALYAMOVSKIY, 5.I., ingh.
.._.a-—“""w
Reduction kinetics of vanadium pentoxide by hydrogen. .
Izv, vys, ucheb, zav,; chern. met. 2 no.4:13-21 Ap '59,
(MIRA 12:8)

1l,Ural'skiy politekhnicheskiy institut i Ural'skiy filial Akademil
nauk SSSR, -

/
(Vanadium—-Metallurgy) (Oxidation-reduction reactionm)
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GERTMAN, Yu.M., inzh.; GEL'D, P.¥., doktor tekhn.nauk prof.

Thermochemistry of silicosanganese, Izv.vys.ucheb.zav.; chern.
met, 2 no.9:15-27 S '59. (MIBA 13:4)

1. Ural'skiy politekhnicheskiy institut, Rekomendovano kafedroy
£igikl Ural'skogo politekhmicheskogo ins“ituta.
(Thermochemisty) (Silicon alloys) (Manganece alloys)
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18(6)
AUTHORS :
TITLE:

PERIODICAL:

ABSTRACT:

S0V/78-4-5--27/46
Kocherov, P. V., Gertman, Yu. M., G"l_',‘l?wf.'— V.

The Formation Heat of the Alloys of Calcium ¥ith Aluminum
(Teploty obrazovaniya splavov kal'tsiya s alyuminiyem)

Zhurnal neorganicheskoy khimii, 1959, Vol 4, Nr 5,
pp 1106-1112 (USSR)

The formation heat of the pure intermetailic compcunds of
calcium with aluninum (CaAl2 and CaAl4) was calculated.

The alloy was produced from the purest eiectrolytic twice
distilled calcium and electrolytic aluminum. lelting of the
components took place in the purest argon atmosphere. By
means of radiostructural and metallographical investigations
the composition of the alloy was deiermined and the results
are shown by table 1. Determiration of the fercetion heat

of the alloys was carried out by means of arn ordinary iso-
thermal calorimeter, viz. by the differentia. rethod as
follows: First the combustion heat of the alloy. and then
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SOV/73-4-5-27/46
The Formation Heat of fhe Alloys of Calcium ¥Wiih Aluninum

the equivalent combustion heat arter compoaition of the mechani-
cal nixtures of calcium and aluminum was inveatigated. From
the differeiase botwaun the average values the formation heat
of the rampective alloy was calculated. The accuracy of the
methed £{s .0 - .5 keal/g-at. ‘Tho combustion metihod, the
oxidation heat of the purest meialas, as well as the aix
alloys and their corrasponding mechanical mixtures were in-
vestigated. The resuits obtaiuned by calorimetric determina-
tioms carried out by the comtustion method are shown by table 2.
The combustion nheax >f the ail:ys and the aechanical nixtures
of calcium and aluminum are shown by figure 3. For AHAl 0

273
- 399 kcal/g-mol A1203 was found. This value agrees well with
data found in publications; 4 Hyy 9. = -400+2.0 kcal/g-mol

273

AIZO,‘. The dissolution heat of calcium and aluminum and of

their alloys in 9 n hydrochloric acid was investigated. The
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S0V /768-4--5--27/46
The Formation Heat of the Alloys of Calcium With Aluminum

results obtained are shown by table 3 and figure 4. Figure 5
is a graphical representation of the formation heats of
calcium- and aluminum alloys of various composition accord-
ing to the combustion- and dissolution method. The experimen-
tally obtained values agree woll with those found in pub-
lications. The following values were found for the formation

heat of the intermetallic compounds CaAl2 and Ca:\],:
o 14
AH22’5

Cail, = -17.5 + 1.5 kcal/g-at and

[+]
22,
L\ncm&4 - -10.3 + 1.0 keal/g-at.

There are 5 figurss, 3 tables, and 13 references, 2 of which
are Soviet.

Card 3/4
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18(3), 24(6) S0V/170-59-6.13/20

AUTHORS: Gel'd, P.V., Ryabov, R.A.

—
TITLE: Effect of Carbon on Hydrogen Diffusion in Steel

PERIODICAL:  Inzhenerno-fizicheskiy zhurnal, 1959, Nr 6, pp 88-90 (USSR)

ABSTRACTs Experimental data obtained previously by the authors /Refs 1, 2/
indicate that the constant of permeability and the coefficient of
diffusion of hydrogen in carbon steels decrease rapidly with an
increase in carbon content. 1In the present paper the authors
compare these experimental data with an equation of generalized
permeability derived by Odelevskiy Zﬁef » However, the use of
his equation, Formula 4 in the text, necessitates the knowledge of
permeability of cementite as well as that of ferrite. 4s the
characteristics of cementite are not yet available, only relative
permeabilities of steels were compared instead of absolute ones.
‘The results are presented in Figure 1 in which the values of
relative permeability ¥ were plotted versus the volume concentra-
tions of ferrite. The results of measurements agree with

Card 1/2 Odelevskiy's formula under assumption that the permeability of
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Effect of Carbon on Hydrogen Diffusion in Steel SOV/170-59-6~13/20

cementite amounts to 4 or 5% of that for ferrite. The relation-
ship found is characteristical only for the hydrogen permeability
through steels of a definite structure, namely those containing
lamellar perlite.

There are:t 1 graph and 3 Soviet references.

ASSOCIATION: Ural'skiy politekhnicheskiy institut im. S.M. Kirova (Ural Poly-
technical Institute imeni S.M. Kirov), Sverdlovsk.
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2a{3), 24(2), 18(3) 80V/126-7-2-37/39

AUTHORS: Gol'dberg, A. I., Lipatova, V. A, and Gel'd, P, V.
[ O
RS IO The mffect of Decomposition of Leboite on glectrical

Properties of Iron-silicon Ailloys (Vliyaniye raspada
leboita na elektricheskiye svoysiva splavov zheleza s
kremniyem)

PERIODICAL: Fizika Metallov i Metallovedeniye, 1959, Vol 7, Nr 2,
pp 316-317 (USSR)

ABSTRACT: Leboite and disilicides of chromium and wanganese
exhibit semiconducting properties (Refs 1-6). These
properties, in conjunction with their low thermal
conductivity (Refs 3,7), give 2 special interest to
these materials, For {his rezcoln the authess studied
the effect of composition on the treracelectric powver,
the Hall constant and electricul conductivity of FeSi-Si
alloys. Measurements were carr-ied sut at room temperature
on cast cylindrical samples, ¢ ottzin the high-
temperature modification (a-letpite) the samples were
annealed for four hours at 10CU”C &nd then quenched in
water, To stabilize P-leboite, rsw samples were
annealed for 10-12 hours at 8007C and then cooled

Card 1/4 gradually to room temperature. The Hall e.n,f. was
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BOV/126-7-2-37 %29
The iffect of Decomposition of Leboite on Llectrical Prorperties
of Iron-Silicon Alloys

measured at applied magnetic rields from 17000-23000
oersted, The electrical resistance and thermoelectric
power were measured simultaneously with the Hall effect
by a method described earlier (kef 1), It was found
that electrical properties of iron-silicon alloys are
very sensitive to the phuse state of leboite, This is
due to the fact that the high-Leurerature wu-phase has
an electrical resistivity, Heli counstuat and thermo-
electric power, about three orders lower thun those of
the low-temperature modificatior. (pP-leveite). Thermo~
electric power o depends stron;ly on the alloy
composition, It is comparatively sill at low contants
of leboite but rises stronsly on opproach to the
stoichiometric composition of f-leboite and then falls
rapidly, changing its sign above 55 wt.% og Si. At its
maximum the value of o reaches 0,035 nV/°C. Other
properties of these alloys also depend strgngly on
composition, In particular (Fig 1§ the 20°C isotherms of
Card 2/4 electrical resistivity (@) and the Hall constant (r,),
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50V/126-7-2-37/39
fhe Bffect of Decomposition of Leboite on Llectrical Properties
of Iron-Silicon Alloys

are similar to the theruwoelectric power isotherm,

The maxima of o, @ and Bx occur at practically the
same composition. The high™ values of «, @ (max. of
2,0 Ohm,cm) and R, (max, of 20 c.r.s, units) confirm
that fi-leboite is & semiconductor, In alloys containing
up to 55 wt.% of Si, the hole mechanism of conductivity
predominatig; tgg hole density is of the order of

(32-5) x 102° cm™2 and their mobility is of the order of

lcm rsec-l v l. Alloys with more than 5% wt,% of Si

have predominantly electron conductivity, Blectrical
properties of alloys containing w-leboite are quite
different, Up to the point when Si separutes out
(55 wt.% of Si) alloys with a-leboite exhibit low thermo-
electric power, electrical resisbtivity and Hall constant
(Fig 2). This indicates that the semiconducting
properties are lost on transision from P-leboite to
a~leboite. A certain scatter of vilues of electrical
conductivity of quenched sauples (with a-lebtoite) is
due to microcracks which are procduced Ly large volume
Card 3/4 changes on transition to u-leboite.
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50V/128=7-2-37/39
The Effect of Decomposition of Leboite on Electrical Properties
of Iron-Silicon Alloys

There are 2 figures and 9 Soviet references.
(Note: This is an abridged translation)

ASSOCIATION: Ural'skiy politekhnicheskiy institut imeni S,il.Kirova
(Ural Polytechnical Institute imeni 8. M, Kirov)

SUBMITT#D: February 19, 1958
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A T .
AULLORS:  TIgishev, V, N. and Cel'd, P. V. SOV/128-9-3-34/44

il Jemperature Dependence’of the Blectrical Conductivity' of
leboite (iemperaturnaya zavisimost' elckfroprovodnosti
leboita)

Pultteodloabs fizika metallov i uwetallovedeniye, 1999, Vol 7, lir 3,
pp 403-465 (USBR)

Asoridaots darlicr studies of the properties of L boite (Ref 1)
showed that it can exist in two modifications: a low-
teumperature B-form and a high-temserature a~form. “he
g-form, stable below 950°C, is a semiconductor. +The a-fora
exhibits wetallic conduction. All these data were obtained
at room temperatuie. <he present paper reports an
extension of earlier work to a wider range of temperatures;
thie authors ueasured the elgctrical conductivity of
leboite between 20 and 1000¥C. Leboite was prevared from
Silicon with less than 0.C5 - of impurities and fron
electrolytic iron. ror the suks oi counurison one samole
was prepared from technical watericls: silicon of -0
prade and transfomer steel. .amsles of Su nm lengih and
5 mm diameter were prepared Uy sucidng~in molten leboite
into quartz tubes. Boume of tihe sawples werc amealed at

{4
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demperature dependence of the islectrical
£00°¢ for 20 hours in order to

Sulples werc

circuit.,

on g semi-logarith@ic scale
plocted against 102/,

L5

7

67727

SOV/126=0-2-31 /01
Conductivity of leboite

slabilize B-leboite. Otner

subjecied to homogenicing amealing at
1100°C and subsequent quenchir
to fix the a-leboite stiuciure.

coanductivity was measured vy the

this vas done in ornlerp
The electrical
usuul coupensation

£y

buring measurement samples were heated in an
atuosphere of purified nitrogen.

The results are shown

in Fig 1, where log 0 is
The even-numvered curves Give

the temperature dependence or tiic conductivity of

stabilized samples and the odd-runie red
characteristics of quenched samples.

curves give the
+he even-punbered

curves snovw that the electrical conduciivity of B-leboite

rises rapidly with teuwperature,
electrical conductivity and the

coefficient confiim

the Semiconduciing

The couparatbively low
positive Yerperature
navurce of S-leboite.

the forbidden band width of B-lcboite is 0.2 eV at room

b3

teuperature and is not very sensitive %o the silicon Hl/’
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67727

7 SOV/126~7=3=34/ 14
remperature Dependence of the slectrical Conductivity of Leboite

content (curves 2, 4, 6) and the amount of impurities
present (curve 8). MNear the limit of 5tability of
B~leboite the forbidden band width reaches 1.0-1.3 eV.
the odd-numbered curves confirm the meballic nature of
the conduction of a-~leboite; its resistivity is
cowparatively smull bothr in the case of sauwples prepared
from pure materials (curves 1, 3, 5) anl in the case of
samples made from tecinical materiuls (curve 7). o
-uenched a-leboite was stable us Lo avwms 600-6507C.
At higher temperatures it decouposed inco d-leboite and
silicon and its resistivity increased. uthe rate of
transi‘ogmation from @ into B-form rose rapidly near
750-800°C which agreed well with carlier {dilatometric)
results (Ref 4).
There are 1 figure and 4 Soviet refervnces.

ABOUSIALLUI: Ural'skiy politeidinicheskiy institut iumeni S.M.Kirova
(Ural rolytechnical Instituve imeni <. fu, hirov) L//

SUpwmItimp: June 7, 1958
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AUTHORS:
TITLE:

PERIODICAL:

ABSTRACT:

SUV/126-7-4-18/26

Krasovskaya, A.K. and Gel'd, P.V.

Distribution of Chromium in Sulphide Scale on Iron-
Chromium Alloys

Fizika metallov i metallovedeniye, 1959, Vol 7, Nr &,
pp 626-627 (USSR)

By means of X-ray and metallographic analysis, the
authors studied the scale formed on iron-chromium alloys
containing from 1 to 29% Cr held for 2 to 6 hours at
600°C in the presence ot sulphur vapour. They found that
scale formed under these conditions consisted of two
layers: a surface layer and an under-layer with chromium
in the form of FeCrsS4 (spinel), concentrated mainly in
the outer part of the under-layer. 1n alloys containing
less than 4% Cr, the FeCr2Sj grains were so small that
they were not resolved at 600 magnification. They

became larger (0.03 to 0.05 mm) in alloys containing

4 to 12% Cr, while in alloys with the chromium content
higher than 12%. a continuous layer of FeCr,S54 was formed,
separating the outer and the inner laycrs ol the scale.

A micro-photograph of scale tormed on an alloy containing
17% Cr is reproduced in Fig 1, showing: A - the outer
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SOV/126-7-4-16/26
Distribution of Chromium in Sulphide Scale on lron-Chromium Alloys

layer; B - the continuous layer of FeCroSy;

V - the under-layer. The temperature dependence of
electrical conductivity, o, of this (FeCrZSQ) part of
the scale and of pyrrhotine (FeS) was determined, and

it was found that: (1) tihe activation energy of the
process in spinel is higher than that in FeS (0.2eV
against 0.04eVv); (2) the conductivity of spinel is low:
at -186°C/og inel®pyrrhotine = 10 - 30. Thus, it was
shown that tge resistance of high chromium content steels
to the action of sulphur at high temperatures is due to
the formation of a protective layer of FeCr,54.
Regarding the fact that this compound is formed not in
the immediate vicinity of the metal but at the interface
of the two scale layers, the authors offer an explanation
based on the possibility of the formation of divalent
and trivalent chromium cations. The inner layer nf the
scale is formed by the intcraction between the sulphur
atoms diffusing through the sulphide layer and the atoms
of both iron and chromium. Under the conditions of
intimate contact with the mectal which acts as a reducing
agent (Me + M3+-—32Me2+), sulphide, containing mainly
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S50V/126-7-4-16/26
Distribution of Chromium in Sulphide Scale on Iron-Chromium Alloys

divalent cations, is formed. Since in this region of
the system the iron content is higher than the chromium
content, and the number of lattice detects in pyrrhotine
is small, the concentration of trivalent chromium cations
due to reaction FeZ+ 4 Cr3+ Fe3+ + Cr2+ will be quite
small, For this reason, and also due to isomorphism and
similarity of the parameters of CrS and FeS (which form
a continuous series of solid solutions), pyrrhotane
alloyed with chromium is formed in this part of the scale,
Diffusion of the Fe and Cr cations to the outer layer ot
the scale results (due to higher mobility of FeZ+ cations)
in an increase of the concentration of the Cr cations in
the inner layer of the scale. Owing to this and to the
growing number of defects in pyrrhotine, as the diffusing
Cr cations approach the outer part of the under-layer,
they change their charge and become trivalent, With
increasing concentration of the trivalent Cr cations in
the sulphide lattice, favourable conditions arec created
for the formation of spinel. The authors conclude by
drawing attention to the fact that at higher tcemperatures
Card 3/4 (at which the activation energy of the diffusion and
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SUV/126-7-4-13/26

Distribution of Chromium in Sulphide Scale on Iron-Chromium Alloys

electrical conduction processes in spinel is
comparatively high) the protective power of chromium
diminishes, Thus, the ratio of constants characterising
the rates of oxidisation of alloys with 1.09 and

17.46% cr at 500°C is equal to 570 and at 800°C only 55,
which mecans that with rising temperature the permeability
ot the sulphide spinel incrcases more rapidly than that
of pyrrhotine, There is 1 figure and 4 references,

3 of which are Soviet and 1 German.

ASSOC1ATION:Ural'skiy politekhnicheskiy institut imeni S.M.Kirova

(Ural Polytechnical Institute imeni S.M.Kirov)
SUBMITTED: May 16, 1958
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S0V/126- = 7-516/25
AUTHORS: Ryabov, R. A. and -Gel'd, P. V.

TITLE: Relationship Between the Struotural and Diffusion Prop-
erties of Steels (Svyag! strukturnykh i diffuzionnykh
kharakteristik staley

PERIODICAI(.: Pi?ku metallov 1 metallovedeniye, Vol 7, Kr 5, pp 732-741
USSR

ABSTRACT: The authors undertook a detailed study of the dependence of
the rate of hydrogen penetration through steel on the conditions
under which the second transformation step 1s brought about.

The rate of hydrogen penetration J was determined by
measuring the quantity of hydrogen M passing through a
flat steel membrane of thickness e and cross-sectional area
s in time T Dby the formula J = M/ vs (Ryabov, Ref.5);
hence the penetration constant

P zde/ /o1

where py 1is the hydrogen pressure on entering the membrane.
An apparatus was used consisting of a hydrogen generator,
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S0V/126em=7..5.1€/c5
Relationship Between the Structural and Diffusion Propertiss
of Steeols

a diffusioa block with the specimen and a vacuum block for
de-gassing the apparatus at the beginning of the oxperiment

a3 well as for measuring the quantity of hydrogen diffused
(Fig.2). The results of the study of steel 3KmN3M  which
tends to develop the second transformation step are shown

in FPig.3. In Fig.4 the influence of temperature oa the
penetration ¢f hydrogen through the steel 3KhN2M is ahown.
Measurements were carried out during cooling. In Pig.d the
dependence of Lydrogen penetration through steel SKn2¥ on
temperature is shown. Measurementa were taken during cooling.
Fig.6 shows the influence of the temperature from which steel
I NoM 1s cooled on hydrogen penetration. Measurements were
carried out during cooling. Fig.7 showa the influence of
temgerature and thermal history of the specimen on the
penetration of hydrogen through steel 20Kh2N4A,  Memsuremeuts
were carried out during cooling. Fig.8 shows isobars of
hydrogen penetration through the steel LOKnIMA. The authoras
arrive at the following concluslonss

1. In temperature ranges in which an intense decomposition of
austenite takes place the constant of hydrogen penetration 1n
steel sharply increases with simulteneous decrease in the
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"Relationship Between the Structural and Dittusion Properties of Steels

activation energy of the process.
2. In different steels the completeness of austenite de-
composition in the first step and hence the extent of
decomposition in the second step are different and can be
determined by the chemical composlition ot the steel as well
as by 1ts cooling rate. These relationships are tully
reflectead in the curves representing the temperature dependence
of the constant of hydrogen penetration through steel. This
enables the use of this method for the study of structural
transformations in steels on the one hend, and on tne other
(and this 1is in practice more important) it enables the

Card influence of various types of thermo-mechanical treatment of

3/3 steels on their gas saturation to be estimatea.
There are 8 figures and 14 references, of which 11 are Soviet,
2 English and 1 derman

ASSOCIATION: Ural'skily politekhnicheskiy institut imeni $. M. Kirova

(Urals Polytechnic Institute imeni S. M. Kirov)
SUBMITTED: May 17, 1957
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/9. 115D SOV/126-8-3-26/33
AUTHORS: Sidorenko, F.A., Gelt‘d, P.V. and pubrovskaya, L.B.

TITLE: On the Type of Defects IH"G-Leboite

PERIODICAL: Fizika metallov i metallovedeniye, 1959, Vol 8,
Nr 3, pp 465-466 (USSR)

ABSTRACT: In view of the fact that the lattice parameters decrease
with increase in silicon content in the ¥ «-phase
(a-leboite) of the Fe-Si system, the assumption was made
by Phragmen (Ref 1) that iron bi-silicide-base
substitutional solid solutions are formed. A precise
determination of the densities of leboite alloys and their
lattice parameters have, however, led to results which
contradict this assumption. An investigation has been
carried out with alloys prepared in a tungsten vacuum
furnace from pure (99.95% Si) silicon and P-4 carbonyl
jron. The alloys were homogenized in vacuum at 1080 C
for 100 hours. The densities of powders, crushed in an
agate mortar, were measured by a pycnometric method in an
evacuated pycnometer. The lattice parameters were
determined with a pPC-3 camera. Their dimensions for
alloys of different compositions (see Table) show that the

Card 1/3 phase under investigation is stable in the concentr:;;gg

SR 2 v A Brots ani 7 Kirare
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66239

On the Type of Defects in a-Leboite SOV/126-8-3-26/33
range 53.5 to 56.5% Si, which agrees with Haughton and
Becker's data (Ref 2). From the density and lattice
parameters the number of atoms of iron and silicon per
unit cell have been calculated (see Table). It was
found that in the whole a-leboite range there are almost
exactly 2 atoms of silicon (1.,99) per unit cell and the
number of atoms of iron decreases steadily from 0.87
(53.5% Si) to 0.77 (56.5% Si) which points to the
formation of holes in the iron sublattice. A comparison
between X-ray and experimental densities confirms the
above conclusion. X-ray determination of thermal
expansion coefficients along the axes of the a-leboite
lattice has shown that the expansion coefficients increase
on transition to low-iron leboite; the expansion
coefficient increases particularly in the (001) Planes
along iron atoms which corresponds to the hole model
structure of the !a-phase. There are 1 table and
2 English references. L¢///’

n.b., This is a complete translation, except Table.
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AUTHORS :
TITLE:

PERIODICAL:

ABSTRACT:

Card 1/5

66242

S0V/126-8-3-30/33
Gol'dberg, A.I., Lipatova, V.A. ancl Gelf‘g_.,p_,,_l.{,,\(..,w

The Electrical Conductivity and the Hall Effect in Alloys
of Iron and Silicon, Containing Leboite, at High Temperatures

Fizika metallov i metallovedeniye, 1959, vol 8§,
Nr 3, pp 472-475 (USSR)

In an earlier paper (Ref 1) the authors reported their
results of investigation of the electrical properties of
f~leboite at room temperature; it was concluded that, in
contrast to the ra-phase. the € g-phase is a semiconductor,
To check this conclusion, the authors studied the
temperature dependence of the electrical conductivity and
the Hall effect of alloys of iron and silicon containing
from 40 to 80% Si (by weight) at temperatures from 20 to
350°C. The alloys were prepared in an induction furnace
using silicon of Kr.0 grade and Armco iron. Samples were
prepared by sucking in the melt into quartz capillaries of
2.5 to 4.0 mm diameter. The low-temperature modification
of leboite was obtained by annealing at 800°c (Ref 2,3).
All measurements were carried out employing the usual
compensation apparatus and pressure contacts., It was

found that alloys with more than 45% Si exhibit the typical
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The Electrical Conductivity and the Hall Effect in Alloys of Iron
and Silicon, Containing Leboite, at High Temperatures

Card 2/5
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conductivity of samples containing 50 to 55% Si is

semiconductor type of variation of the electrical
resistance with temperature. The exponential dependence
of the resistance on temperature is particularly clear in
samples containing 49 to 51% Si. These samples are
closest in their composition to the f 5-phase. Moreover,
their compositions are the same as those at which maxima
of the electrical resistance, the Hall constant and the
differential thermo-electric power occur on the curves
representing composition against property; such maxima

. .are found both at room and at higher temperatures.

Outside the leboite region, all samples also exhibit
semiconducting properties but the latter are less
pronounced. 1In alloys containing 40 to 45% Si metallic
conductivity predominates. Fig 1 shows the experimental
data obtained for some of the samples plotted in
coordinates of log ¢ (o0 is the conductivity) against T-1
(T'is the absolute temperature). Fig 1 shows that the

cbnsiderably greater than that of all the other samplos
and that alloys with 49 to 51% Si have the lowest
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S0V/126-8-3-30/33
The Electrical Conductivity and the Hall Effect in Alloys of Iron
and Silicon, Containing Leboite, at High Temperatures

conductivity., From the straight lines of Fig 1, the
following impurity-centre activation energies (in eV)
were obtained (the values in brackets denote % Si by
weight): 0.13 (48%, 0.20 (49,51), 0.18 (53), 0.17 (55).
0.13 (57), 0.12 (59), 0.08 (35). 0.04 (75,80).

The latter values show that there is a maximum in the
dependence of the activation energy on the amount of
silicon at compositions close to that of p-leboite. The
temperature dependence of the Hall constant was measured
only for some of the samples since, in the case of others,
no reliable values could be obtﬁined because of high
scatter. Magnetic fields of 10% Qe were applied during
these measurements and two directions of the field and
current were used. The results obtained are given in

Fig 2 which shows that the absolute value of the Hall
constant of all samples decreases with increase of
temperature. This indicates that the impurity carrier
density rises with increase of temperature. Samples with
49 to 51% Si have positive Hall constants, ie their

Card 3/5 conductivity is of the hole type. This concl;;ij:/,grees

[/
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The Electrical Conductivity and the Hall Effect in Alloys of Iron
and Silicon, Containing Leboite, at High Temperatures

with earlier measurements of the thermoelectric power
(Ref 1), Outside the leboite region, the Hall constant is
negative and its sign is reversed at 53 to S4% Si. 1n the
same region of concentrations a reversal of the sign of
the differential thermoelectric power was observed
earlier; it is due to the presence of silicon
crystallites in the alloys. The measurements carried out
can be used to estimate the values of the current-carrier
density and mobility. For example, the carrier density

.. in the alloys of leboite composition at room temperature
was found to be 7 x 1018 cm- y assuming that the Hall
constant Ry is given by Ry = 1/ne. The current-carrier
mobility for the same alloys amounted to 0.7 cm2sec~liy-1,
The authors conclude that the results reported above
confirm the earlier suggestion (Ref 1) of semiconducting
properties of the low-temperature modification of leboite.
There are 2 figures and 3 Soviet references.

card 4/5 n.b. This is a complete translation except for figures.
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AUTHORS: Gertman, Yu. M. (Engineer), Gel'd, P. V. (Doctor
of Technical Sciences, Profe8sor) =

TITLE: Concerning the Thermochemistry of Manganese-Sillcon

PERIODICAL: Tzvestiya vysshikh uchebnykh zavedenly. Chernaya metal-
lurglya, 1959, Nr 9, pp 15-27 (USSR)

ABSTRACT: An investigation of the change of enthalpy during the
formation of some solid silicldes and also of the heats
of mixing liquid manganese and sillicon. Some datn
regarding the specific heats and hecats of melting sili-
cides of manganese were published before. The depend-
ence of the activity of sillicon and manganese on the
composition of melts Mn-Si-C, Mn-51, and Mn-Fe~-51-C was
studied previously by O. A. Yesin, N. A, vatolin, V. A,
Kozheurov, N. I. Sablin and B. P. Burylev. The elec-
trolytic manganese (about 0.01% C; about 0.01% P;

0.05% S) of Zestafoni Ferroalloy Plant (Zestafonskly
ferrosplavnoy zavod) and crystalline sllicon (98.5% S1;
0.8% Fe; 0.5% Al; 0.2% Ca) of Chelyabinsk Ferroalloy
Plant (Chelyabinakiy ferrosplavnoy zavod) were used for
Card 1/7 the experiments, The flakces of clectrolytic manganese
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Concerning the Thermochemistry of 77132
Manganese-Silicon SOV/148-59-9-2/22

were subject to the preliminary melting in corundum
crucibles in the argon atmosphere. The same crucibles
were used for the preparation of synthetic alloys
Mn-S1 of different compositiong. The heats of forma-
tion of solid solutions (at 20° C) were determined by
the method of burning, that i1s, by the difference of
heats of burnt alloy and of burnt mixture of pure
components of the same composition. The determination
of the heat of formation of solid silicides of mangan-
ese (Fig 2), of the heat of mixing liquid manganese
and silicon (Fig 4 and Fig 6), and also of the heat of
dissolving silicon in the liquid ferromanganese and in
ferrosilicomanganese (Figure 7) are discussed. During
the study of the heat of formation of solid manganese
3ilicldes, 1t was found that for the monosillicide
AH = =~ 17.0 kcal/mole. The study of the heat of
mixing of liquld manganese and silicon showed that the
"first heat" of mixing 1s close to 25 kcal/mole. ° The
integral heat of mixing changes in accordance with the
composition, reaching a maximum (-9.3 kcal/g atom) for
Card 2/7 equiatomic alloy. The authors advanced an 1dea
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ol
' Flg., 2. The heat of
formation of solld
alloys ol manganesge
; and silicon at 20° c.

4 o

Ma S Xatem
regarding the microheterogenelity of the melt and the
presence in 1t of "sibotaxis," enriched by the twin
complexes MnSi., (Abstracter's Note: The word
"sibotaxis" 1s unknown in Amerlcan or Russian scienti-
fic literature. The followlng may be probable com-
ponents of this synthetic worl, as obtuined from the
Webster'!s Dictionary: Taxils (Greek) ~arrangement,
order; clbation-a process of feading with fresh
material during the course of operatlon. Therefore

EianEit Bp o PN i A e P § (AN G EEANRaRBIb DR Nl el BN Th
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Concerning the Thermochemistry of 17132
Manganese-Silicon S0V /148-59-9-2 /22
o Wi T T
"

e T g
Fig. 4., The change of temperature of liquid silicon
with consecutive addition to it of one portion of
s8ilicon and two portions of manganese,

Card 4/7
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~
R H$1e

Fig. 6. A comparison of concentratlon relatlionship of
partially molgr eat content of silécon in 1ts alloys
Card 5/7 ?ifﬂ7égog)(l, 00~ C), cobalt (1,600° C), and mangancse
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Fig. 7. The heats of mixing liquld silicon with
commercilal manganese, foerromangranese, and silicomangan-
ese, Solild line--a characteristic of the pure Mn-Si
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Concerning the Thermochemistry of AT
Manganese-Silicon S0V/148~59-9-2/22

"sibotaxis" probably is the author's version of an
idea of microheterogeneity of the melt and of a con-
tinuous feeding of same with fresh material enriched
by the twin complexes MnSi). In this connection 1t 1s
noted that there ls a rather limited applicability

of the theory of regular solutions to the propertles
of the studied systems, It was shown that the "first
heats" of dissolving the silicon in commercial mangan-
ese, ferromanganese, and mangancge-sllicon (taking
into account the sillcon which s present in them)
differ very little from those established for the
synthetic alloys Mn-Si, amounting to 25-20 kcal/mole.
There are 7 figures; 4 tabley; and 20 roferences; 13
Soviet, &t German, 1 Belglan, 2 U.S5. The U.S. refer-
ences are: Chipman, J., Grant, N., Trans. Amer, Soc.
Metals, 31, 365, 1943; Naylor, B. F., J. Chem. Phys.,
13, 329, 1945,

ASSOCIATION: Ural Polytechnie Institut (Uval'skly politekhnicheskly
institut
SUBMITTED: April 20, 1959 Card 7/7
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SUCHIL'NIXOV, S.1.; GEL'D, P.V., doktor tekhn.nauk

Certain paculiarities in the roasting of molybdenun concentrates.
Trudy Ural.politekh.inst. no.75:219-232 '59,
(MIBA 13:4)

(Molyhderum--Matallurgy)
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Neat capacity and changes of the isothern=isobar potential during

the formtion of miodium dioxide. Trudy Ural. politekh. {mt.

B0,921121=124 159, (MIRA 13112)
(Niovium exide~~Thermal properties)
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Biobium carbides. Trudy Ural. politekh. irst. mo.92:125-13% '59.

(MIRA 13312)
(Niobium carbide)
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XOCHEROV, P.V.; GEL'D, P.V.
Blasticity of calcium vapors above fused calcium - alusims systems.
Prudy Ural. politekh. inmst. no.92:141-146 '59. (MIRA 13:12)

(Alumimum alloys) (Vapor pressure)
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5,/081/61/000/018/007/027
|g.7540 3104,/8101

AUTHORS: Gel'd, P. V., Kocherov, P. V.
TITLE: Regulation of liquid calcium - aluminum alloys

PERIODICAL: Referativnyy zhurnal. Khimiya, no. 18, 1961, %1, abstract
18B363% (Sb. "Stroyeniye i svoystva zhidk. nmetallov". M.,
1960, 194 - 199)

TEXT: The enthalpy of two Ca-Al alloys containing 42.5> and 24.3% by
weight of Ca was investigated as a function of temperature in the range of
1 200 - 1200°¢. According to its composition, the first of these alloys
is similar to the congruently melting compound Cail, (zelting point 1079°);

the second is similar to the incongruently melting compound CaAl4 (melting

point TOOOC). Results of measurements were compared with quantities
calculateu nczording to the additivity rule. To explain the divergences
obtained it is assumed that during the melting process of the intermetallic
compounds and during superheating a considerable change of the potential
energy of the atoms occurs. Thig is caused by a change of the degree of )&

Card 1/2
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Regulation of liquid... B104/B101

order of fusion and by a change of the distance between particles and their

b

interaction. [Abstracter's note: Complete translation.]

Card 2/2
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AUTHORS: gidorento, F. A, Gel

TITLE:

PERIODICAL: Izvestiya vysshikh uchebnykh

lurgiya,
ABSTRACT:

changes
transformation from high~- to
tions.
leboite of about Fe812

Pli /mmm;

space group is Dﬁh

cells
authors produced technically

leboite specimens of FelSi,
by melting 99.95%
quartz cerucible

The clectric properties of leboite,
a -phase 1in Fe-81i system, are very
in the composition and alter abruptly at the

some Fe positions are occupied by Si atoms.

, composlition
pure silicon
placed in tungoten rarnace
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SOV,/145-50-1-30/34

Gel'd, P. V.

Concerning the Structure of High-Temperat

ure Leboite

zavedeniy. Chernajya metal-

1960, Nr 1, pp 171-174 (USSR)

i.e., semiconducting
sensitive to

Low=temperature modifica-

According to G. Phragmen and otner investigators,
composition

15 tetragonal; 1TS
welght per unit

The

1 rolecular

pure and nirhly pure
(51.1 to 53% Si)
with iron carbvonyl in

in 0.001 to
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Concerning the 3tricture of High-Temperature 7o
Leboite SOV,/1448-60-1-30/34

0.0C01 mm vacuum, gowderud the specimens, homogenized
In vacwan at 1,050% C ror 95 hrs, hardened in air and
took powder diffractlon photogragns with camera VRS-3
and Co radiation, or with camera URS-501 and Fe radia-
tion., Some speclimens were powdered agaln and annealed
at 1,050° C betore taking the diffraction photographs.
No diff'erence 1n the diffraction intensity of different
specimens was evident at visual inspection if photo-
graphs had been taken with VRS-3 and Co radiation. On
the other hand, the intensity differences cf different
diffraction lines could be measured having taken the
diffraction photograpns from powder layers in slides
with camera Ui3-501 and Fe radlation. he unilt cell
dimencions were found to be a = 2.59 kX and ¢ = 5.13 kX;
the S1-to-3t ‘nteratomic distance = 2,26 kX and Si-to-Fe =
= 2.38 kX, Trere are 2 flgures; 2 tables; and 6 refer-
ences, 5 Soviet, 1 U.K. The U.K. reference is G.
Phragmen, J. Iron and Steel Inst., 114, 397-403, 1926.

ASSOCIATIO:N: Ural Polytechnic Institute (Ural'skiy politekhnicheskiy
institut)

SUBMITTED: November 17, 195%
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KOCHEROV, P.V.; GELD, P.V.

Tud. -Al alloyz. Izv. vys.
Equilibrium of gaseous calcium with Ca . VY8
ucheb. zav.; chern, met. no,2:589 '60. (11IRA 15:5)

1. Ural'skiy politekhnicheskiy institut.
(Vapor-liquid equilitrium)
(Intermetallic compounds)

BN IO PAEL IR
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8/180/60/000/02/012/028
4700 R111/B13%

AUTHORS: Gol'd, P.V., and, Kusenko, F.G. (Sverdlovsk) g

\
TITLE: Heat Contan Eiand Specific Heat of Niobium Oxides and
Carbides at High Temperatures /)

PERIODICAL: Izvastf&a Akademii nauk SSSR,0tdeleniye tekhnicheskikh
nauk, Metallurgiya i toplivo, 1960 Nr 2, pp Zg %6 (USSR)

ABSTRACT: The authors outline the present partly unggtisfactory
position on the specific heats and heats of formation of
substancas involved in the increasingly important
carbothermic process for the reduction of niobium oxides.

Table ) compares heat-of-formation values given by
: various workers (Refs 12-16), showing considerable
i differences. They go on to descrite their own investi-
gationn of the heat contents of niobium oxides and carbides
at 273 to 1840 ©K. The niobium pentoxide used for
preparation was purified by fractional precipitation and
vacuum heating. Lower oxides were prepared by vacuum
heating of briquettes made of this with niobium, finally
, Card at 1800 °C, Chemical compositions were determined as
! 1/5 described by Gurevich and Ormont (Ref 19) for V - C - 03
phase compositions by X-ray diffraction with a type RKD
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69656
8/180/60/000/02/012/028

R111/E135
Heat Content and Specific Heat of Niobium Oxides and Carbides at

High Temperatures

camera. For temperatures up to 1500 K the classical

method of mixtures was used, the apparatus and
differential method being as described by Serebrennikov
and Gel'd (Ref 21), with 12-g samples, carefully degassed,
sealed in a Pt - 104 Rh capsule. Experimental errors
are estimated as not exceeding 0.8-1.0%. For determina-
tions at 1500-1840 OK a vacuum high-temperature calori-
meter was used, the thermal equivalents of both
calorimeters being determined electrically against the
rellably known (Refs 22, 23) thermal capacity of corundunm.
deat capacities of capsules were found in a special series
of exgeriments. As previously (Ref 21) experiments at
0-25 OC were carried out to convert OH values to
298,16 °K, The heat contents for NbgOgaare shown in
Table 3. The authors represent their ta which relate

Card to the high-temperature modification, by

2/5 AHZ = 38,76 T + 1.77-107312 + 7.318.1057-1 —14162
398,16
_ (Eq 1) ({/

APP :
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Kigh Temperatures

: Orr
2) their results with those of
tgerogg ."mﬁfif.mi Table gives the data for NbOzy they

are represented in Pig 3.
T
AB298.1
' while above 1080 °K it 18

2 h (Bq 6)
QU308 16 = --B060 + 21.28T
The rozzlha for NpO and Nb ars shown in Ttbli L and Pig b.
The relations ere rapresented by, raspectively,

« 10,047 + 1,175-10-3T2 # 0,783+105T7-1 _13359

?
AH398.16
end

AHZgq 16 ® 5.60T ¢+ 0.655:20-318 1727 u:)

: ' 1ght o

Oard lates to & sample with 0.5% by ve

Vs ﬁﬁﬁaiisﬁﬁraﬁﬁ combined oxygen. FPor carbides the ronultob*//
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are shown in Tables 5 and 6 and Fig 5. The relationships

ares
. . T
- Nb Cy.50° BHygg 14 = 7.94T + 0,750.10-372 +
- +1.025.1057-1 — 2776 (14)
Nb Co 7498 AHagg 16 = 8.95T + 1,127-10-372 +
+1,26.105T-1 - 3190 (16)
Nb Cp ggnt OHogg 16 = 9.70T + 0,995.10-312 +
+ 1.51.105T7-1 — 3485 (18)
T
Nb Cl,oo‘ 05298.16 = 10.79T7 + 0,863-.10-372 +
+2,15-1057-1 4013 (20)

The authors point out that their d
: ata together w
S??d ﬁgaiéﬁgigbgi:aigaghbe uszd for t:h"rlnochv'rlgmic caliggétions
es - C
and related ones, ystems Nb - C - 0 and Nb - H - 0
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B111/B135
Heat Content and Specific Heat of Niobium Oxides and Carbides at
High Temperatures

There are 5 figures, 6 tables and 2k references, of
which 12 are Soviet, 10 English and 2 German.

e®rd 5/5 \/
SUBMITTED:

November 30, 1959
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IGISHEV, V.N.; GEL'D, P,V,

————

Electrio conductivity of solid silicon solutions in iron at
Ligh temperatures. Izv. vys., ucheb. zav.; chern. met. no.2:
¢0--94 160, (MIRA 15:5)

1. Uraliskiy politekhnicheskiy institut.
(Iron-silicon alloys—SElectric properties)
(Metals at highgtemperatures)
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Kusenko, F.G., gel'd, P.V,

—_— A
TITLE: on Some Properties of NbOo'
PERIODICAL: Izvestiya vysshikh uchebnykh zavedeniy, Tsvetnaya metallurgiya, ‘/

1960, No, 4, pp. 102-106 \

TEXT: In a paper published recently on the heat capacity of NbOp within a
temperature range of 298-1,500°K, the authors assumed iRat there was a phase trans-
formation near 750°C, To check this assumption and to study the properties of

NbO, near the temperature of the supposed transformation, the authors investigated
the heat content, electric conductivity and thermal expansion of synthetic NbO2
within 298-1,500°K, The NbO2 compound was prepared from & briquetted mixture of
purified niobium pentoxide and niobium metal powder, by annealing at 1,5000C in

a tungsten vacuwn furnace. The temperature dependence of the NbO2 heat content
was investigated by the differential mixing method. To protect the preparation
from oxidation, it was placed in a platinum-rhodium alloy ampoule, The heat content
of the empty ampoule and of one containing the sample was investigated in an
adiabatic calorimeter, The temperature was measured by a potentiometer, Results
of the experiments are shown in Graph 1. The temperature dependence of Nb02 heat

Card 12

APPROVED FOR RELEASE: 08/23/2000 CIA-RDP86-00513R000514620001-2"



B S

"APPROVED FOR RELEASE: 08/23/2000 CIA-RDP86-00513R0005146200027|V.--72~

8210
On Some Properties of NbOo S/149,/60,/000,/004 /003 /009

content up to 1,0109K can be expressed by the Ma er-Kelly formula (l):[& Hgg -
= 5460 + 14,681 T + 3,078 - 10-512 _ 2.42] - 10 -1 The temperature depe gence

of the NbO; heat capacity is described by formula (2); Cp = 14,681 + 6,156 -

+ 10-3T - 2.421- 10 '2. . Above 1,080°K the heat content increases linearly with
temperature up to 1,500°K, 1In the range of 1,010-1,080°K the heat content in-
creases at an anomalously high rate, resembling temperature dependences of substances
undergoing phase transformations of second order, The heat capacity increases
rapidly but monotonously with raising temperature up to 1,0109K. It is constant
over 1,080%K, Between 1,010 and 1,080°K a typical A -point is observed, The data
obtained indicate the possible phase transformation of NbOp near 750°C, To verify
this, the temperature dependence of electric conductivity and thermal expansion of
NbO2 were studied. It was established that NbOy was a semiconductor whose energy
gap changed from 0,66 ev at 298° . 7159% to 1.41 ev at 950°-1,050°K. The trans-
formation of NbO2 appears on a graph (3) where the curve 6 =@ (T) suffers an

abrupt bend at 1,0509K, Dilatograms of two NbO2 samples (Fig. 4) reveal clearly

the changes in the temperature curves of expansion near 1,050°K. Consequently,

the conclusion 1s drawn that NbOp undergoes a phase transformation near 1.040°K.
There are 4 graphs and 9 references: 7 Soviet and 2 English,

ASSOCIATION: Ural’skiy politekhnicheskiy institut (Ural Palytechnic Institute)
SUBMITTED; September 18, 1959
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AUTHORS Gol 'dberg, A.I., Lipatcva, V.A., Gelidg. P.V.

\ M 51
TITLE: Y Electrical Proverties cf the FeSimgé Alloy System

PERIODICAL: 1zvestiya vysshixh uchebnykh zavedeniy - Cpnernaya metallurglya,
1960, Nc. 4, pp. 121-127

TEXT: The low-temperature moiification cfthefB—phase o the Pe-81i sya-
tem haz semisonductor properties, whizn has baen proven pefora (Ref. 1.2),

tub the materlial <nvestigatad was of commersial purity. To g=% more accurats
jata an Investigation has teen carried out of alloys made of slectrolystis 1von
and splinters of single srystal p--silicon mditen in quartz crucibles in a high-
frequency induction furnace. The alloys contained Al, Mz, Mn, Pb, Nt and Cr
in a guantity not atwsve 0.001 %. The condurtivivy, the Hall -cnetant and ther-
moalsctric motiva Torce was weasu=ed 1in ths2 temperaturs rang? from 20 to bocee .
A potantiometrls device describei in (Raf, 3) was used srat makes simyltaneous
reasursnents cf all these three characteristics pessicis. The data obtained
are 1liustratad by graphs, Pronounczed semiconductor prepartiss of the B -
phase and sluzhronis condunnivity wers proven. Alloye wi*h 38 to 100 % Si had
4 low zondusniviny {Pixg. 2) with posthive temperaiure coeffiztent indizating
Card 1/3
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Elazwn{cal Propsriiss of the Fe31.31 Alioy 8yssan

Samic ictor propar ' t
r-ozﬁig?d:fl{s f,?p-:“ties. Judging ty polytnerms (Pig. 2), alloys with high
:u.h;l;; q kd '.~- stclte were up to 350-4%00°C conduztive theough a.% loving cmonatt
A‘l‘;;:,n“ ;n hen elgenconductiva in a relstively arecw '&mnerafu-rﬁ ;an.e& i
N . I N i e, T s v'— ot
9.1r»ny;a,: :hb.h:b:m.; St Somem. had a comparatively long charasteristisal t—:'r'anﬂ - ‘
Tnie agrfsﬂ ::;t:emjfl?ol(;tand exoitation of efgensonductiviiy at about LOOOC )
1 3es wall with erature data (Ref. i) Lhe ; of a1
forenn et Jata [Ret, cn the proparties of 81 of dif-.
ep t Tle¥. dn general, ths charantssist{cs of = .
: : [ “ha2isllce of tonmseafal allovs an
: %f\lri s.;;.dia: kera ara congiderably diffarent,. Firas ~f all, the c~u:~fn?um
&u»;i-;f n Q--lebo.d.e have differant slgn: commer-‘yl 3lloys ba";‘ boi; )
nn:"b: .‘g:ha{u purar a.xloys slactronis condustivisy. Tnis 15~d1‘r-‘=':t1:y ;o;on~-
1;vﬂ;; pRA ;hf‘.’ AL r~ontent. ‘about 0.2 € in comreraial lewoite) \;vk'm;"e effecy
) ‘ K ol » < .2
*5'-,4:5".: agmf: ‘om‘g (Ref. 9), It 1s @xpzetel that pon Lransfars may be ot )
C&; k-_;u u?'u;‘:;b;i A, ﬁ]jgw’jft‘r}i alioying it wi*h sluminum, ani that pu“; lakelte
o ooetiEed la couple with alloyed aluminum § her in n
oot fond ' 1a ple h : notasrmoccupres with high
anvnoﬁﬂjsmp&:at.ufs Trasursaments in kigh rangaz up ta 800-9000C {n for—-'gaive
et . WTERAT {ovestigations of tha Fo§ 1 s " ar cesanry, mal
b Tonr 5 , & we WR2 Fa31-81 system are ndcezaary, fnly
O detarmine the affain of d1ffarant, zovstivayen-. =isrents any for ?H::grr:&:n‘f
" 42T be A2 contant,

APPROVED FOR RELEASE: 08/23/2000 CIA-RDP86-00513R000514620001-2"



"APPROVED FOR RELEASE: 08/23/2000 CIA-RDP86-00513R000514620001-2

- P

85736
5/148/60/000/00% /003/005
A161/A029

Electrical Properties of the FeSi-Si Alloy System

of the semiconductive P -phase of leboite. There are 8 graphs and 9 refercnces:
7 Soviet, 2 English.

ASSOCIATION: Ural'skiy politekhnicheskiy institut (Ural Polytechnical Institute)

SUBMITTED:  July 14, 1959 e

L}

Figure 2:
Polytherms of Electric Conductivity

MoAnTepREL  JICKTPUOPONOIHOSTA
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' $/139/60/000/006/00%/032
Q.4£300 (and 1143, HSS‘) £032/E314

AUTHORS ¢ Korshunov, V.A. and M

TITLE: The Electrical Resistivity and Thermoelectric
Power of Magnanese-silicon Alloys, 1. Technical

Alloys Containing Hn,Si and Hn5813

PERIODICAL: Izvestiya vysshikh uchebnykh savedeniy,
Fizika, 1960, No. 6, pp. 29 - 34

TEXT: Preliminary results of the work mnow reported were
published in Ref, 4. It was shown there that some of these
alloys have semiconducting properties. This conclusion was
confirmed by Guseva and Ovechkin (Ref. 5) and Dorfwan (Ref. 6)
in the case of Crsi2 and Hnsiz. The present paper reports

data on the temperature dependence og the resistivity o inm

the temperature interval 20 - 1 350 C and the thermoelectric
power a in the temperature interval 20 - 700 ¢ for alloys

of technical Si and electrolytic Mn containing between 14 and
22% Si by weight. The alloys were prepared from electrolytic
Mn (99.88% Mn; C, P, Al, Si, Ti approximately 0.01% each)

Card 1/%
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The Electrical Resistivity and Thermoelectric Power of
Manganese-silicon Alloys. I. Technical Alloys Containing
Mn_.Si and Mn_Si
3 573
and crystalline silicon of type KpO (xro) (98.5% si,
~ 0.5% Pe, A 0.2% Ca and ~ 0.2% Al). VWeighed portions
of these materials were placed in quarts containers and outgassed
at 700 - 800 %¢c. The quartz containers were then sealed-off
and the alloys were produced by heating in an induction furnace,
The resistivity was measured both.in solid and liquid states,
using the method described by Regel' in Ref, 11, The res-
istivity was measured to an accuracy of 4-5%. In the case of
the thermoelectric power measurements temperature differences
of the order of 10 C were produced by special nichrome
heaters, Thermal expansion corrections for o were introduced
in accordance with the method descyibed by the present
authors in Ref, 12. It was found that the temperature
coefficient of resistivity changes from "metallic" to"semi-
conducting" at a temperature of about 500 C. The

Card 2/3%
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The Electrical Resistivity and Thermoelectric Power of

Manganese-silicon Alloys, 1. Technical Alloys Containing
MnSSi and Hh5513

semiconducting character of the curve Fepresenting the
resistivity as a function of temperature is preserved on
transition to the liquid state,. Thermal e.m.f, studies

showed that hole-type conductivity obtains, It is suggested
that the current-carrier gas at room temperature is J(
degenerate. There are 3 figures and 20 Soviet references,

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

imeni S, M, Kirov)
SUBMITTED:; January 14, 1960
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AUTHORs l'd, py sﬁf%g% 0007006 /024703
TITLE, s‘::::-:lo;a"" x°"'hunov, VeA, ang Petrushevakiy
eCuljar M.s,
PERIODICALX "0;!'" :8""'-1:1:;0&::::1“ Alloys o Silicop
:;:hnicl:o:z:k:“::hlii nauk sssp e
TEXT: o s No. 6, pp, ;:é f’;’llurgi)"ao;d::e?i”
°f liquig -1;3"”" Point 34 Phive,
8
t
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Some Peculiarities of Liquid Alloys of Silicon With Iron,
Manganese and Chromium

coefficient in Fe-Si-C than in Mn-Si-C (Ref. 18) (Fig, 3) is
understandable in that iron atoms are more weakly combined with
carbon particles (and more strongly with silicon) than manganese
atoms. Because of the lower bonding energy of chromium with
silicon and higher with carbon, the solubility of carbon in
Fe-Cr-Si-C is higher (Fig. 4) than in the other systems

considered; the influence of iron on chromium is also more
pronounced. The differences in separation of carborundum crystals X
from the different melts is due to such effects. Of the authors, V
Gel'd has made many contributions in this field,

There are & figures and 18 references: 15 Soviet and

3 non-Soviet,

SUBMITTED August 26, 1960
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AUTHORS : Gel'd, P.V. and Gertman, Yu.M. (Sverdlovsk)

TITLE: Interparticle Interaction in Liquid Alloys of
Silicon with Iron and Nickel

PERIODICAL: lzvestiya Akademii nauk SSSR, Otdeleniye
tekhnicheskikh nauk, Mete llurgiya i toplivo,
1960, No. 6, pp. 134 - 137

TEXT Numerous studies of liquid alloys of silicon with
transition metals of the fourth period have indicated that
alloying is accompanied by a great increase in particle
interaction, Gel'd et al (Refs, 1, 2) have proposed the
formation of quasimolecules with directed bonds which produce
the cybotactic microheterogeneous structure, This has been
confirmed (Ref, 3). To obtain further information the authors
determined density isotherms at 1500 °c for alloys of silicon

with iron and nickel, Density, d, g/cn’. as a function of
vol. ¥ iron (0-100) is shown in Fig. 1l; density values are
above additive throughout, On fusion silicon density rises

Card 1/4%
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Interparticle Interaction in Liquid Alloys of Silicon with
Iron and Nickel

by about 9%, about double the reported rise for germanium

(Refs, 6, 7) and fusion is probably associated with an increase
in coordination number, delocalisation of valency electrons
(Refs. 7, 9) and a large decrease in resistivity (Ref. 7).
Density changes suggest that in silicon-high liquid alloys there
are stable groupings structurally related to alpha-lebeauite

and the ¢-phase, Nickel silicon alloys provide a further
illustration of the role of coordination. Here, the greatest
deviation of density from the additivity relation occurs at
compositions corresponding to the congruently melting Niasi

(Fig. 2), The comparatively small decrease in volume on forming
the Ni-Si melt is understandable in terms of coordination effects

Card 2/4
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