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A e

baves like dolomite, and the tegvn fus the Jowness in at-

tainment of equil. is that une of the 3 cumpaments, FeO, i

reducest by C much more ensily, amd eatlier, than Cad.

o : (21‘?%:?0::( ul‘\Lln diguullyi-l nvl.l‘.(u’ul:u:\'d ||hr
enalysis e oquilibrium conditions equil. FeCry + 4C o3 e + 2C1 ¢ €0, the thermaly -
by carben. P. V, Cel'd samic data for its 3 conccutive stepe, (a) FeCrdd, ¢+ € =

rodustion of iren chremite
:-d.(') A. Boln (g. M. Kirov Ursl Polytech. Inat., Sverd- Yot CO # Cry0y. und (8) Crilhy + 3C = 2C1 + 3CO, were
lovek). Zbur, Predled. Khm. (J. Applied Chem.) 3. calcd.  From the bnumn cmpisxal cquations for the hest
1980-70(1980).—~(1) At sny temp. hetween 800) and 980°, Ities of the submtances involval, une haa, for (a2} AN =
nmlvan--kMin::‘lhdeOh*- all® — 04m T — 07t xly P o- AU X I S
served in the system FeCriy + C (graphite), I.¢. ootablich- ¥roms tahee thernwa bem. litersture date, A = M NT4enl .
wnt of equil. is very saw, snd equil. connst be reached and bence AF® = 50874 + 040G Tin T 4 nIm X i
and detd. experimentally. in this respect, chremite be- 71— 2381 X 18 T 4 37714 T.andlog Ky ~logpuie =
- (101277 =0.244 Tog T - 017 X In? T + 1006 x

100 T'0 3 0 807, or, sinplified, k o w — (LA ) ¢
K083 ; numericsily, at MU, jOX), 1200, 14w, 1), 1en K .
log pro = - 4067, ~ 2342, —01617, +0.023, 1083, 2200
The actually olnerves] pressures of CO, cven tlu-u‘:' uil.
was IMR even remotely sttained, nete very much higher then
the thermalynanic equil. pressures; thus, st 73°C.. lug
oo (eaptl) = ~ 0.5 (cakd.) = ~3.43).  The deviathms
decrease y

with rising temp. but still temain major. They
may be caused by the preseice of carily reducitile smpusities.
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WL TS

Kinotics of the tedustion of chremium oside ond of iren
oheomite. 1' \' Clel'd and (0, A, Keln (8. M, K’zvv [N )
dytee b, Dt 5T 8KCEidlovab ), Zhar, Pridied. Kim, ). wh LON%,  No reactionn is vhmersed at 110, tat e ot
Appliol Chetn.) 38, 1971 6C1W0)—~(1) Data of Baubloh tly measurable st T190°,  Refuction with € is conul.
andl Hienbe (C.A. 32, 2440) on the rate of resuctinn of 1,0, subly fuster than with Hy. () Unafer the sanse cveditsons.
with 1y can be repreveuted by log 4 = (30.000/4.078 7). 4+ chromite ote (CeOy 63,14, FeQd 12.2, MgO 12 37, AT

,where A = 7 of reduction of CodOr.  The activation 1344, S0y 6287, ) i tevlucet by graphite more sowly tha
energy £ = M0 cal./mole is independent of 4. The pure Crddy, despite the greates ta tisatynani “';:‘ 'y“l“‘,t
Cevafl M ovathes with time ¢ (hrs.) scvonding 1o B = fog Gt ol e chroninte oee.  This comtrabio thon 1 185 itustent ter
i (77 X Ny FATR X0t 0,408 X 10 0!, Le. in Binsadling of Crotdy s th utasly by Mgth, the My chrmmte be.
the ey ""l'.“"‘f“l:"" o :a‘l"‘"""-‘ bhmiviernd m:‘.‘: g lln-“u-cly 'nln--lll»lr than Coady. Comnnnutim of the
nultancous start of the teaction oves whole . wir [ecilitates greatly ne reduct .,
(2) Hapth, Mnetic detus. of the reduction of Cr,0y miaed addo, of 375 NGO, |1t el with Cooand w dies
with graphite (3007 excews) in peliets under 100
kg /. st were un, by fow of wt., at 1130, 1178, 1350,
IR L1 A AT i d %
: &
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*’.‘hﬂl AR ‘dand 0. A. Rein (8. M.
Kirov Ural Potytech, Just.)- obiedy Absd. Neuk S5.5- thetic Si0.
S.k. 10, 473- A 1954).—Chem. asalyvis of many slag gt and s-crist
formed in nnclﬂn"i.'r‘lb% {errositicon, silicoralcium, silico- i
lmmhm.ﬁJ}cvkmuhum.mdmundbnnuns
that, I all Bl I in l«md%.lklddn-bon!
in soane CAYS reaching m—\:mt The
Ireads in siag cannot account for t is large difference. Rlec-
tron-micTosope study of chimeey deposits and sublimates
showed lhnnhcycondﬂol.phdtllpﬂkbﬁxmdua
; ol la Vitreous ition of the
eposi . (up to 8% and .%rhl
of pentl condensation of
through the bt [{ tiu!olnliqu'dp
0. This i confirmed by
unating 75% feszoniticon . The
(compn. cakd. on t
1362, Ay 1.45, FeO 0.39, Ca0 0.63.
«hwrﬁw.ﬂﬂLMDl

CaO 12.94, and MO 3.9%); this

S0 for one and 19.08% St
mersion study indicates that & con
inner laver cunsists of crystals with #

1
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. &ddﬂnhmd“dn‘-‘-
. P. V. Gel'd and O, A. %, M. Kisov Ural
[ Tptech. _ Ini—redbersk). y Abed. Naut
SNIRN, Ml-d(lﬂ:L.—‘rh rote of the reduction of
! chaomite, ¥eO.Crdlh, wr C (graphite) toFe + Crdn 4 o
/O {or CO) mesmrwd the amt. reduced i 1 he. af conat.
teinp., letween RN 120°, is srengly arveleeated by
of 375 KAy, Nepte, remained far lwlow the
equil., which connet be soarhed cven in 1A hes. Meduction
hy(‘h“l"lhﬂb’”ﬁ T.M.c‘;-"-!c [N
Ca (VTI). very slow ad 1300°, s markedly accebrrated h‘y
5% s & .um-—nmn.cl.. At 1006,
the arder of incrcasing atcelerating cfectivemess i 57 Ca¥y,
CaCly, KiCOy, NoCl. Halides of alhali mrtals shoukt br
mare efective then olk, canth wetels, bt they evep. ot
thew trmt-'. The ofiect is interpreted oo an sccelerating
acthom of the aniows of the st o0 the mubility of the c.!‘i_.--.

ittvolved i the recomstruction of the solid lattice. N

i
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P T AR
. ;.' tTHOD OF MEASURING INTERPHASE TENSION AT

e - i}UGH TEMPERATURES. 8, 1. Popel, O, A, Esln, asd -
LT T ;_P. V. Gel'd, Translated from DOEE Akad, Nauk . }’17 . »
L o mxm-uoo(mm 9p. Avallable from Henry .

' Brutobcr {Trans. No. 2169), Aludmn. Callf, (AECatr-
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o 4R,

P, V.

4148  Interphase Tonsion of Iron fldloys at Hounisry Jlth olus.
3. I, Pop:l, Q. :i. Zain end/P, V, Gel'd, Honry Brutcher,
Translation 2734, 8 pagzs. (Fro: Doklady skademii Haux S55%.
v. 75, MNov.11, 1950, p. 227-230.)

Previously abstracted from original.

3ee also:
4008 (electrical properties of oxide fil: on #1)
4021 (physical propsrtics of sputtered Ag £ilrs)
4027 (amodized Al alloys)
2037 (work functions of thin Ag filnms
2038  (work functicns of vacuun—-deposited Au filas)
4091 (ther-odynamics of aging of alloys)
4170 (resiotivity va. stress-strain proparting of wiras)
£173 (conduetivity and density of Mg-Th alloys
%185 (clectrical effects of 1lig on 3e)
4182 (physical propertiecs of Mg alloys)
4193 (eloctrical pro-artiss of Cu wire)
4311 (magnetic properties of stainless steels)
4403 (physical oroparties of Ge)
4402 (propertics of nuclear reactor materials)
4408 (physical propsrties of snccial alioys)
4410 (vermanent-magnet alloys)
4562 (bonding of if03, lubricants to m-tals)
4487 (electrical conductivity of molten iron oxide)
4962 (properti=zs of Cu-Ni capacitor)

4971 (ili and Hi alloys--comppsition effects on
oxide-coating emissiong

IS KK 5 BTN
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USSR/Chemistry - Oxides, Reduction 1 Jun 51

*Reduction of Metal Oxides With Solid Carbvon, "

P. V. Gel'd, V. G. Vlasov, N. N. Serebreunnikov,
Ural Polytech Inst imeni S. M. Kirov, Sverdlovsk

*Dok Ak Reuk S66R" Vol IXXVIII, No 4, pp 693-696

Expte for reducing chromium oxide and mAnganous
oxide with graphite in vacuum 4nstallation corrob-
orate existing viewpoint that reducing process
consists of 2 stages, and rate of process 1s detd
by 24, siow stage, i.e., gasification of carbon
with carbon dioxide. Disproves assumption that
process is direct reaction between oxide and

18418

USSR /Chemistry - Oxides, Reduction 1 Jun 51
(Contd)

carbon without intermediate formatiom of carbon
monoxide. Submitted by Acad S. I. Vol'fkovich,

2 Apr 51.

CIA-RDP86-00513R000514610020-2"
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GEL'D, P. V.

USSR /Engineering - Refractories, Processes 11 Oct 51

"Sublimates on Heating Silicates in Reducing Atmos-
phere,” P. S, Mamykin, P, V., Gel'd and X. N. Buynov

"Dok Ak Nauk SSSR" Vol LXXX, Ko 5, pp £01-804

Investigates phenomenon of pneumatological transfer
of silica during high-temp firing of silicates. Re-
views several cases of silica sublimation and dis-
cusses expts of firing crucibles made of carborundum

fire clay mixt at 1,500° C. Presents several micro-
graphs obtained with electron microscope. Submitted
by Aced D. S, Belyankin 15 Aug S1.
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< 820
. YAVOYSKIY, V.I., professor, doktor tekhnicheskikh nauk; GEL'D, P.V.,

doktor tekhnicheskikh nsuk, otvetatvennyy redakt oTy-FOFARBNOy
N.1., tekhnicheskiy redaktor

[0ases in steel smelting furnace hearths] Gazy v vannakh stale-

plavil! nykh pechei. Sverdlovsk, Gos. nauchno-tekhn.isd-vo 1lit-ry

po chernol i tsvetnoi metallurgii, 1952, 243 p. [Microfilm]
(Smelting furnaces) (MLRA 7:10)
(Cases in metals)
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GEL'D, P. V.

i 1

' e @ C./.“}!:\A -

/. Reactions of and their compounds with solid car- _

Lo DAY i L

Chemdcal Abato9 tlon),—See C.A. 47. 470th. B
Vol. 48 No. )
May 10, 195 R , "9

General snd Physioal Chenistry
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! Steucturel pecutisrities of solid slliconmeanrida. P,
Gol'dand B, Pupel, - Appl. Chem. U.S.S. R.zs.xHFﬂ'
Tngl, trandation).  Zkar, Pritlad. Khim, 153,
05-73(10163).— Mincralngicat Investigation of lsotrople SO
wve n » 1975 for light<ralaied particks and s = 1,075 to
0120 (ot brown particles, jnereasing with the depth of eoloe.
Grinding of spechnens was accompaniad by darkening,
By reflected lght, sections have creamy-watery enlor and.
the dull mitky apptarance eharacteristic of devitrificed glam.
Electron<nicroscope stiudies show that the fundamental
mass of the specimens conshsts of unifort particles of
elongated form.  Thele dimensioos vary in heeadth (rom 70
t0 1000 A. and in length Irom 0.05 to 4.5 4 the majority of
the particica are 150-200 A, wide and 0.5-1.0 o fong. The
S0 s single-phase. Tilms of sublimed §0 showed no
structure by this technique. Debye xry photoﬂnphs
of 8i0 obtained from Si J- SI0y at 1270° in racuo showed |
lnes corresponding with d vatues and fntensities of Si and
three extremely weak lines not due to & or Siy.  Studies
on anncaled specimens failed to detect submiernseopic Si0y
In the 8i0. ATC

o
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Jun 52

USSR/Chemistry - Silicon

*Liquid Silicomn oOxide," P. V. Gel'd, S. I. Popel’',
Yu. P. Nikitin, Chair of Theory of Metallurgical

Processes, Ural Polytech Inst imeni Kirov

wghur Prik Khim" Vol XXV, Ko 6, pp 592-601

In cooling of gases from furnaces for smelting of
silicon oxides are condensed vwith the
1iquid phase contg up to 85% of S10.
Oxidation of Si and its alloy proceeds gradually
with intermediate formation of Si0. The interphase

tension at the boundary of Fe-81 alloys vith slag
fusions vas measured. Si substantially lovers the

228130

USSR/Chemistry - Silicon (Contd) Jun 52

Y. Substitution of Fe
“gerrosilicon to ferro-
a very slight

silicate melt is explained by the formation of Ss10,
which lowers the energy differential betveen the
phases in contact and favors of unification their
structurally similar elements.

"APPROYED FOR RELEASE: 08/23/2000
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RN

PV, GoL'D, MLV. ZATMSKIEM, NON. SEREBRENNIKOV, YU, P, NTZIIN June 52
dodatady ’ )

USSR/Chemistry - Alloys

"Surface Tensicn cf Iren-Silicen Allpys," Chair ¢t Thecry cf Metallur:ical Processes, Ural
Polytech Inst. im 8.M. Kirov

Zhur Prik Khim, Vol 25, No.7, pp.687-595

The Isotherm has abreak in the revion cf compns corresponding tc stable FeSi. The rule of
additivity can be applied to the system of ferrosilicen-acid sla;. It is assumed that it
appli:s semi-quantitatively to the systums cof mutal-sulfide, sla -fuifide, and ircn-acid
slag.

263 T L2
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SR
,’J.'.,., ie .

L1

PRI IN. TN Sc EBITINTR Y, X1y
ppl. . UD.J.R. 18, ~74(1952); Zhwr,
Khim, 28, 687-95(1053).—The surface lension af Fe-Si
melts was measured at 1480 = 30* by the mav.-bubble-
ressure method. Porcelain capillaries calibrated against -
1O were used.  The lsotherm suffers a breakin the region
of compn. cotresponding to the compd. ¥eSi. For < &iat.
?’ 8i the isotherm {s given by ¢ = 1200 — 138.5 In{0.3(; -+
;-— 241Cy; for > S0 at, T 51, ¢ = 630 — 70.0 In{0.4C) +
1) = 149Ci. o =~ surface tension in ergy/omt, € =
conen. of FeSi In moles/l. and C) = concn. of free 5i In g.
atomy/l. Antonnv's mle of additivity applies to the in-
terfaclal tension of systems o! lerronilicon-acids lag. Cone
slderations are flvcn for the semiquant, application of this
tule to metal-sulfide, slig-sulfide, and iran-acid g systems,
Don T. Cromer

R VA,
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v

. - (X} A ad
N e _L + 1. — : t the Boundary of Liquid Immiseidle .
e Y, Melals. I'. Vv, Gebldand S, K. Clinelfinarev (Dollady Abad. )
. : Nauk SSSTTIT 83, (0), KI1-850L—]In Iussianl. ,
i . Danilo? and Pamogaibo (ibid.. 1019, 68, 8133 M..1., 18, 107)
and ). and Knmenetsknya (Problemy metallocedeniyn i fiziki
melallor, 1051, 2, 3) estimatedd the surfaco cnceny (ay ) at the
« intorfaco solid motal/molton motal indirectly from the kinetics *
of cryatn, and ahowed that for similar systema o, is very |
nnall {o.e. ~1-2 ergfoem.? for alkali motals), Le. o, e = -
. and Ch. have determined g, at the interfaco molten
Phimolten Zn (moro preciscly their mutually saturated soln.), -
this systom being chosen because of ila technological fm.
S\ Q “_\“‘ poru:rml. thn Ilclnv m.p.' ()f‘!lhnl compt'mentn. and 'It.;:vir cm'n-
 parativoly small mutual solubility at low temp. o seasilo-
3. °C-\\' elust.e cws ('::np nmtyhml was vnedd, but lnzmnm of thepmmpomlh'aly .
tebo. 1984 " small difforenco in d of tho two motals, attempta to photo-

graph tho drop undor molten Zn by uso of X.rays were
?‘-ovq.d:tsdv M’éj’ﬂ\s

s e -

unsuccessful, so measurementa wero mado on the solid system,
l}v.tho mothod used by lednt'ovs (ibid., 1045, 80, 323;
Zhur, Fiz, Khim., 1945, 19, 388; Kolloid, ZAur., 1949, 11,
176) for motalfsilicato systems. The abe. accuracy waa
~10%. Zn (proviously saturated with Pb) was melted in o
crucible with a flat hottom having & central depression. A .
small picco of Pb was rapidly introduced, so that it melted,
and collocted at tho contre of tho crucible bottom. On
alow cooling, first the Zn and then the Pb solidified. The
spocimon p:o.d. m':(l,onodrthl’\mlt{gh h:h?’budh of the d?g‘:\i m
ologre 3 the profilo of t| rop was m
8«!0 times and its parametors detormined. Froquently,
the Pb was molted out at ~350° C. and the hole photographed,
The data obtained rolated to tho m.p, of the Zn eutectio
(~418°C.). Gys WM calculated by the formula: o, , =
(‘).:19,. = pagAY erg/em.t, whoro A in the height of the arop.
 pa thod of I'band Zn. Tho contact angle (6) was also
dommirm by photography. Valuea of 0° obtainod wsing &
magnosite ctncigls and ¢ ror of Pb, Pb + 0-156%, Na, Pb 4
030%, Ns, and Pb 4- 079, Na, reap., with the f
upper Iayers were: Zn, mturated with I'b, 40°, 55°, 76°,
180°; Iz!n)" 65°, 68° —, 180°; Za 4 003% Na, 70°, I,
luﬁu . E h Pb N

saturated wit D-06

(T
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OV 3 . o 2

—— P . |5 A T i 7n witursted ), I'h, | 017 Na, 150°, t//
'&3’ 11, R T LA [N 70 saturaged with I'h, | o 200 Na, 10,

15, 18, SO0 Ve of T {enziem, ) wig), this crucilly
wern s PhiZn aatuentod with ', 1y, 1, 157G NafZn naty.
tled with py,, 05; I'h-0-307, NafZn aaturated with Ph,
H2; PhiZn, 109,' Ph.o-150,, Nn/Zu, 53; l'b/’l,n~0().';'}.’, Na, .
#1. ('nrrnqmndmg values for 0 apd a obtaincd with o |
raphite cruciblo are 1o given; and jn cueral are aimilar,
Thua valyes for Ph/Zn sturated with ph are the same ay
in magneaite, hut for PliZn on graphite o -5 112 (cf. 109)
and 0. 45 (cf. 85%). The reason for the reduction
Tzamms 8 1oL cloar, hut (he differenco is withiy the limit of
&ccuracy, Comparison of the results withy the data for the -
rurn.motala (0zq == 743 ; rs =2 452) shows that the additive *
aw is not oboyed, j.u, 011 < Ony g Evidently the :

1
8
»
g
41
2
A
3
=
14
s
2
-
=
2
-
g
3
=
H
-
2
3
3
2
g
=
&

of vaporization of tho puro metals (Lze > Ly), thoir aurfaco
tesions (o >0pn), &, Sinco valucs of for the alkali :
" motals {judging by L and ) <z, and my,, they shoukd b ;
capillary.active af the Zn/Pb boundary, s thoy am with :
Hg (cf. ﬁ and K., loc, st ; l‘ufuchcrirh. shid., 1051, 25, 1365) |
i and §n (Pokrovaky " apd Galanina, ibig,, 918, 23, J324), ,
i Also the alkali motals form intormotallio eom unds of low J
i ™ with b, but are immiscible with 7, ngy snd thejr
. compounds with i, should therefore sccumunlate at the intor.
. faco. The sharp fa)) in o and incronsy in 9 on adding 0.050,
i Natotho Pbor 2y confirma this, The method used
! dotn. of o, only for 0 < 90°, .0, only for
H . of 'k wero athor bass nffoctiv
. (possible Owing to smalinr solubility in tho metaly
f nrsoomnurﬁcomc!

), but ware
ichhent of
bably alsg
Zn by »

ive. Ing system contg. Na, enr
the Zn with Pb deads
mog 4 In melting Pt ogo/ Na under

-,
| nd4 mcm'n‘&(m-nhm 0 was “2’7’«?« Zn), 1
LR 72 X e

maole!
]
,’
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USSR /Metallargy - Perrochromium my 52
"golubility of Nitrogen in YTron-Chromium Alloys,"”
K. T. Kurochkin, P. V. Gel'd, v. 1. YavoyskiY,

Dral Polytech Inst imeni S. M. Kirov, Sverdlovsk

SSSR" Vol 8k, No 2,

Investigates gsoly of N in liquid Fe-Cr alloys,
contg 3.56 to 664 Cr, at N pressure of 735 and

512, Tabulates and compares results with those
obtained b7 American jnvestigators R. M.
nnamﬁ.. muo&.um similarity in genersl

and L. A.
dependence of N soly on Cr concn. Certain
231759

"Dok Ak Rauk PP 329-332

descrepancy in abs values of data is explained
by higher % content in solidified metal in which
condition Brick and Creevy conducted their inves-
+igation. Submitted by Acad S. I. Vol'fkovich

17 War 52.
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T

GauLiD, P. V.

USSR /Chemistry - Silicon Dec 52

"Heat Content and the Specific Heat of Silicon at
High Temperatures," N. N. Serebrennikov and P. V.
Gel'd, Ural Polytech Inst imeni S. M. Kirov

“DAN SSSR" Vol 87, No 6, pp 1021-102h

The heat content and the heat capecity of silicon
vere measured at high temperatures in a specially
constructed adiabatic ralorimeter. The results are
given in a table. Presented by Acad S. I. Vol'fko-
vich 18 Oct 52.

akorl
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T

mm. Ovo: QNL'D. PV,

The forms of exi _
Inin, 22, €2-05 7;;::« of metalloids diemolved 1n metals, Uspekhy

(CA 48 no,23420 154) (M1R4 6:2)
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GELD

1/ The mutoai soin }mu o uxarm oﬂdc asid ‘calchim ear. 37

ilov, and 8, K, Chuch
{ marev (8, Pol ech Inst,), D«M Abed,

¥ ate. P, V. C

* Nauk S.SR 91, 1118-17(1083).—~The mutua} lo!y of
# CaCOy audd Ca0 st ~17° b the he Ty struc.
+ tural method (l.e., the precise detn, of lce parameters
of the pure com. ts and of the nmducu Irom the partial
| decompn of the carbonate). The wt 5‘
v Yaried from 0 to 100, The exptl nsulu [ um uCO.
j s e o
lsonly negligibly sol. kTR0, A soln; oﬁVCaOInC.CO.
. chianges the plrameters of the latter, oviar Leagh.,
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YESIN, O.a.; OEL'D, P,V.; YUR'YEV, B.N., redaktor; LUCHXO, Tu,V,, redsktor;
KOVALRNKO, ¥.I., fekhnicheakiy redaktor,

(Puysical chemistry of pyrometallurgic processes] Fizicheskaia khimiia

pirometallurgicheskikh protsessov. Pt. 2, [Interaction of flulds with

gases and s0lid phases] Vzaimodeistvie thidkostel s gazami { tverdymi

fazami. Sverdlovek, Gos. nauchno-tekhn. izd-vo lit-ry po chernoi 1

tevetnoi metallurgii. 1954. 606 p. (MLRA 8:1)
(Metale--Heat treatment)
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Geld Py
USSR/Chemical Technology. Chemical Products and Their Application. J-6
Mineral Salts. Oxides, Acids, Bases.
Abs Jour: Referat Zh.-Kh., No 8, 1957, 27433

Author : F.S. Maron, P !
Inst : Uralsk Scientific Regsearch Inatitute of Chemistry
Title ¢ Influence of Alumina on Process of Calcium Carbide Formation

Orig Pub: Tr. Ural'skogo n.-i. khim. in-ta, 1954, vyp. 2, 156-165.

Abstract: The study was carried out in an airtight furnace by continual
weighing of the charge. The initial substances were as follows:
lime of the compositicn of (in ¥4) Ca0 - 93, R.0; - 0.7, 510; -
0.2; graphite containing 0.2% of ashes and A1,0. of the Kh.Ch.
(chemically pure) brnd. It was found that the introduction of
up to 5% of A1,0; into the charge lowered the temperature of the
reaction of CaCs formation and intensified the reaction. The
dependence of the percent content of CaC. in the product on the
temperature of the system containing 3 and 5% of AL,0. i5 des-
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USSR/Chemical Technology. Chemical Products and Their Application. J-6
Mineral Salts. Oxides, Acids, Bases.

Abs Jour: Referat Zh.-kh., No 8, 1957, 27433

cribed by a curve with a maximm. A considerable part oy
Al,0: together with Ca0 is reduced to metallic atate and sub-
limated. The intensity of thia process rises with the rige in
temperature. Bibliography with 13 titles.

_2"
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USSR/ Chemistry - Glass structure
Card 11 Pub, 104 - 2/14
Authors ! Yesin, 0. A., Prof.; and Gel'd, P.V., Prof.

L e
Title 8 Structure of glasses and the properties of melted silicates

Periodical Stek. 1 ker. 11/3, 4-6, Mar 1954

Abstract An account is given of researches conducted by many scientists to
ascertain the crystallic structure of glass and the properties of
melted silicates. These involved variations of temperature, chemical
composition of various glasses » reaction to electrical currents ’
examination of crystallic structurs by X-rays and refraction effects,
The structure of glass was found to be similar to that of a supercooled
liquid.

Institution: .....
Submitted:
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A

Ts %‘«‘ 3 Referat.

., Khim. Y034, No, 48 of O
(Po) of Fe,Oy was detd. at 800-1350%. In thg region of
stuall pressures (up to 1100°) the method of mol. efiux was:
used, in which samples of chemically rure Fey0, were placed
in quarte ;mi?ull and were degassed for 3~4 hes. in vacuo at
G600-800*. For temps. ahove 1150* Po was detd. mono-
metrically, gm:thln app. being used. In the interval
1100-1430° log Po = (—82,400/;') + 6.89and l.ir temps. of
¢20-1100* log Po = $—14,882/1') + 8.80. The thermal
effccts of the reaction for the above are 148,200 and 68,084
cal./mole. At temps. 830 and 890-800° deviations from the
above relations were observed; at these temps. P exceeds
the cated. values 100-300 times.  The points of nnom.alouy-
behavioe correspund (o tatisdormation of Fu)y. AL
the red modification of FoOn eluages to bheck At at 817°
o L), chuanges ta - Py, AL Hoal
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USSR/ Chemlstry - Physical chemistry
Card 1/1 1+ Pub. 22 - 32/46

Authors t  Serebrennikov, N, N., and Gel'd, P, V,

Title 3 The specific heat of the zeta~-phase of the Fe-Si system

Periodical Dok, . AN SSSR 97/L, 695-698, Aug 1, 1954

Abstract Data are presented on the thermel dependence of the mean specific
heat of an alloy containing about 53,4% Si, The polymorphism of the
zeta-phase of the investigated system was determined by the results
of the specific heat measurements carried out at a temperature
range of from 0 - 1200°, It was established that the polymorphism
is connected with the presence of two (not one) polymorphous con-
versions, the first one of which takes place in reverse direction
at a slow rate, Two USSR references (1914-1952). Table; graphs,

Institution : The 8. M. Kirov Ural Polytechnicun
Presented by : Academician 5., I, Vol'fkovich, March 22, 1954
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GEL'D, Ps Ve
USSR/hemistry - Dilatometric analysis

Caxrd 1/1 s Pub. 22 - 19/48
Authors ¢ Gel'd, P. V., and Serebrennikov, I. 1.

e o e, A2 S et o S

Title ¢ Dilatometric investigation of the zeta-rhase of a Fe - Si system

Porfodical g Dok. AN SSSR 97/5, 827-830, August 11, 1954

Abotract ¢ Dilatometric investigation of alloys containing 53.38% Si, i.'e., con-
sisting only of the zeta-phase, is described. The polynorphism and
the transformability of the zeta-thase of a Fe - Si system, was con-
firred by the dilatomograms. It was established that the friability
of alloys rich in 5i is connected with the presence in these alloys
of a solid P and Al solution, which easily reacts with moisture. Four
references: 3-USSR and 1-USA (1912-1954). Diagrams.

Institution : The S. M. Kirov Ural Polytechnicum, Sverdlovsk

Presented by : Academician S. I. Vol'fkovich, Farch 31, 1954
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EOZHUNOY, Viadimir Aleksnndrovich; GBL'D, P.V., doktor tekhnicheskikh
nauk, professor, redaktor; » V.Y redaktor; KOVALRNKO,
N.I., tekhnicheskiy redaktor,

terminodinanika fonnykh r astvorov { prinenenie as k netallurgl-
cheskim shlakanm, Sverdlovsk, Gos.nauchno-tokhn.lzd-vo 1it-ry
po charnoi 1 tsvetnoi metallurgii, Sverdlovakoe otd-nie, 1955,
162 p. (MLRA 8:12)

(S1ag)
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USSR/Chemical Technology. Chemical Products and Their Application -- Silicates.
Class. Ceramics. Binders, I1-9

Abst Journal: Referat Zhur - Khdmiya, No 2, 1957, 5163
Author: Yesin, 0. A.,rggllgl_g;_!:’J
Institution: Academy of Sciences USSR

Title: Structural Specific Features of Vitreous and Liquid Silicates

Original
Publication: Sb. Stroyeniye stekla, M.-L., AN SSSR, 1955, 4h-b5

Abstract: Experimental data confirm not only the microheterogeneity and certain
orderliness of glasses, but also their ionic nature (on formation
from basic and acidic oxides). Glasses are incorrectly designated
a8 microheterogeneous systems eince one should not identify crystal-
lites, which are merely micro-regions of heterogeneities with in-
cipient orderliness, with crystals, that have long-range order and
interfaces. A crystallite is the embryo of a crystal. Growth of a
crystallite, that leads to its gradual conversion to a crystal, 1s
not a simple quantitative change but a complex process of ephancement
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USSR/Chemical Techrology. Chemical Products and Their Application -- Silicates.
. Glass. Ceramics. Binders, I-9

Abst Journal: Referat Zhur - Khimiya, No 2, 1957, 5163
Abstract: of the heterogeneity of the systen, and transformation of short-

range order into long-range order, which results in the formation
of qualitatively new properties.
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15-57-2-1781
Tranclation from: Referativnyy zhurnal, Geologiya, 1957, Nr 2,
pp 91-92 (USSR)

AUTHOR:

TITLE: ic Inhomogeneity of Glass (Mikroneodnorai-
nost! stekol

PERIODICAL: V sb: Stroyeniye stekla, Moscow-Leningrad, AN SSOR,
1955, pp 304-306

ABSTRACT: The microscopic inhomogeneity of glass is confirmed by
experimental data. At lower temperatures this inhomo-

geneity should increase. The presence of an ordered
arrangement of particles in the melt must necessarily
be considered when investigating interparticle re-
actions, the thermodynamics of silicate glass and
melts, and chemical properties. As examples of micro-
scopic inhomogeneities in silicate melts, microlami-~
nations were examined in the definite situations where

Card 1/2
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15-57-2-1781
..The Microscopic Inhomogeneity of Glass (Cont.)

they grade into macrolaminations in the systems }e0-5i02. The re-
lationship of lamination to the nature of the cations assumes a
preparation toward making the system heterogeneous in view of de-
veloping microscopic inhomogeneity. Attempts to extend the theory
of complete ionic solutions of M. I. Temkin to silicate systems gave
unsatisfactory results because of the marked differences in the
generalized moments of the individual ions in these systems,
differences associated with the microscopic inhomogéneity of the
melt. The microscopic inhomogeneity in liquids of silicate systems,
in the author's opinion, embraces the entire bulk of the melt.
Because of this it is impossible to speak of parts of the total
volume giving rise to unordered regions.

Card 2/2 A. A, L.
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nd RYABOV, R. A.

GELD, P, V, o

"Speed of Diffusion of Hydrogen in Steel st High Temperatures' lecture given at the
International Metallurgists' Conference, Moscow 26-30 June 56

Source (S-3,302,240, 11 Jen 57.
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: USSR/Solid Btate Physics - Phage Transformation in Solid Bodies E-5

Category

Abs Jour

Author

Inst

Title

: Ref Zbur - Fizika, No 2, 1957 No 3Bh1

: Davydov, K.N., Gel'd, P.V.

: Ural Polytechnic titute, USSR

Orig Pub :

Abstract :

Card

: 1/1

On the Transformations of the 8ilicide Mn381.

Fiz. metallov 1 metallovedeniye, 1956, 2, Ng 1, 192

A study was made of the thermal properties of alloys of silicon with
manganese. It was noted that at a temperature of approximately 600°
there is a sharp change in the character of the expansion curves of the
alloys, a jump is seen in the temperature dependence of the heat content ;
and a rapld decrease in the electric conductivity of the specimens is
observed. This leads to the cénclusion that phase transformations may
occur in the silicide Mn351 at a temperature of approximately 600°,
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. 13069¢ ‘(llusalan.) Thermal Expansion of &mnhlnd Its 3
trakrey

v Iron Alloys, Ternilcheskoe rasshirenlo kremn cge aplavoy
s ghelezom. P, V. Gul'd, N. N, Set¢brennikov, und P, M, e
% Gokharev. Fiafka ™ SIersitom Metalliwedenie, v. 2, nn. 2, 16538,
‘i[b“ p. 244.253.
Ayl A study of heat expansion curves of Fe-Si alloy; within the
/(W 100-1 C temperature range. Offers empirical formulss for

the temperature dependence of linear expansion oxfficlents of
St and of some of its Fr alloys.
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GELD, P. V., Prof. (Dr, Tech)

"Current Methods of High-Te
~lemperature Determinstion" pe
Internotional Metellurgists' Conference, Moscow, 26-§0p§:n:e;g o the

50: €s-3,302,240, 11 Jen 57
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USSR/Statistical Physics - Heat
Abs Jour : Referat Zhur - Fizika, No 5, 1957, 11h5h
Author :  Xuprowskiy, B.B.,_ w
Inst . Ural' Polytechnic Institute

Title . Isotherms of Heat Conduction of Silicon and Its Alloys
with Iron at High Temperatures.

Orig Pub : Fiz. metallov metallovedeniye, 1956, 3, No 1, 132-183

Abstract : An investigation was made of alloys, containing one to
98.84 by weight of silicon in the temperature range t=
100 -- 950°. The method of radial flow in a thick-walled
cylinder was used. The errors did not exceed T%. For
commercial silicon (98.8% Si) the authors obtain an empi-
rical equation for the temperature dependen:e of the heat
conduction coefficient: X = 0.222 -0.368 x 1073 ¢
0.219 x 1076 t, -0.0018 x 105 t-2. Extrapolation to 10°

CHTEE
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STRUKOV,I.N.; GEL'D, P.V.
SRR R d s
Effept of "leboit® transformations on the stgbility of ferrosilicon,
Piz.met. 1 metalloved. 3 no.3:564-565 '56, (MIRA 10:3)

l. Ural'skiy politekhnicheskiy institut imeni S.M. Kirova,
(Iron-silicon alloys)
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AID P - b427
Subject : USSR/Heat Engineering

Card 1/1 Pub. 110-a - 7/13

Authors : Qel'd, P. V., Dr. Tech. Sci., B. B, Kuprovskiy and
N. N. Serebrennikov, Kands. Tech. Sci. Ural Poly-
technical Institute.

Title Rate of temperature ralse in steel at high temperatures.

Periodiceal : Teploenergetika, 6, 45-51, Je 1956

Abstract Research on thermal capacity, conductivity and co-
efficient of expansion of steel containing from 1 to
4.4 S1 at up to 1000°C is reported, with the aid of
mathematical analyses. Results reportedly proved that
thermal conductivity and temperature rate diminish with
the increase of Si content in the steel., Five tables,
4 diagrams. Sixteen Russian references, 1935-1955;
2 English 1941, 1946; 5 German 1900-1935.

Institution : ¥goe& Ural'skiy politekhnicheskikh institut,
Submitted ¢ No date
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i “ =7 Heat conductivity of cast lrons. " B. B, Kupiivek xmor——-... .
; . JP.V.Cel'd Lisinoe Proisvodsivo 1956, No. 9, 16-18.—~ 7
: ! Synlietie lrons contg. € 2.6-4.1, §i 2.18-2.55, Ma 0.55- ,zcé/"

0.81 were halved in melting, vne ball cast as sucly, anothier

modified with Mg.  Sunples were then graphitized at 8 high
temp. to lerrite-graphite structure, and their heat cond. was
measured by the radial-stream method. The Feat cond,
coefl. at 100* increased from 0.113 to 0.181 with increase of

. yamellar graphite; it dropped with the temp. from 0.112 to .

© 0.0315 in the 112-%I3° sange. ramellar graplite had «
higher heat cond. than digd lerrice.  Fe cont. puduhncvl
graphite at 1007 hrla eat cond. of 0.000-0.057 indepead-
ent of s Ccontent. & cimilar study of 7 types of com.
irons yielded compa-able resulta. T 1.Gat_
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GELD, I.V.,

P— — e -

"Temperature and Pressure Influence on Direct oxide Reduction Kiretics,”

"Seme Properties of FeSi-51 Gystea," with IN. Strukov.

f£.A. Baikov Institute

lecture given at the Fourth Conference on Steelmaking,
of Metallurgy, Moscow, July 1 - 6, 1957
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PHASE I BOOK EXPLOITATION 306

Gel'd, Pavel Vliadimirovich, and Yesin, Oleg Alekseyevich

Protsessy vysokotemperaturnogo vosstanovlieniya (Processes of High-
temperature Metal Reduction) Sverdlovsk, Metallurgizdat,
1957. 646 p. 4,500 copies printed.

Ed.: Yur'yev, B.N.; Ed. of Publishing House: Kel'nik, V.P.:
Tech. Ed.: 2Zef, Ye.M.

PURPOSE: This book is intended for metallurgists and metallurgical
engineers, as well as for vtuz students taking advanced
courses in metallurgy.

COVERAGE: The authors state that until recently the attention of
physical chemists working in the field of oxide reduction
was focused mainly on studying the mechanism and kinetics
of the indirect reduction of comparatively unstable
oxides of iron, nickel, copper, manganese, etc. Direct
reduction has been studied much less extensively,
especially the reduction of such oxides as those of
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Processes of High-temperature Metal Reduction (Cont.) 306

chromium, calecium, and silicon. Furthermore, such processes

are finding more and more application in the ferroalloy

and ore-reduction industries. The absence of monographilc
literature on this question has (until now) hindered the
development of these industries. This book deals with the
reduction reactions of certaln hard-to-reduce oxides, namely
those of chromium, manganese, silicon, and phosphorus.

The discussion covers equilibrium of the above systems and the
molecular kinetics of individual reactions. It is stated that
Chufarov, Arkharov, Chizhikov, Vagner, Krupkovskiy, Tumarev

and others have contributed to the elucidation of views held by
Gryuner, Baykov, Sokolov, and Stark on the mechanism of direct
reduction; that Samarin, Khiltl, Ol'shanskly, Khitrik, Richardson,
and Tarkdogan have established the nature of intermediate com-
pounds formed in the process of reduction of chromium oxides;

that Chufarov, Kapustinskiy, Rode, Simonsen,Vlasov, and ILyuban
have contributed much information on the thermodynamic and kinetic
aspects of high-temperature reduction of manganese oxides; that
much information was obtained from Mikulinskiy, Rapoport,

Card’27}§>&
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Processes of High-temperature Metal Reduction (Cont.) 306

Shchedrovitskly, Tsintel', Vartenberg, Khitrik, and others

on the mechanism and kinetics of the reduction of silica;

that Kerber, Samarin, and Chipman have clarified the
thermodynamic characteristics of iron-silicon melts; and that
the extensive investigations of Postnikov, Mikulinskly, Prank,

and Markovskiy have shed much 1light on the reduction of the
oxide (Ca0) and phosphates of calcium. For references,
see Table of Contents.

TABLE OF
CONTENTS :

Foreword
Ch. I. Chromium
1. Cx'O3

Dissociation tension of chronic

anhydride 5
Composition and properties of intermediate
products

- c:-203 system
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137-58-4-6549
Translation from: Referativnyy zhurnal, Metallurgiya, 1958, Nr 4, p 33 (USSR}

AUTHORS: Davydov, K.N., Gel'd, P.V., Serebrennikov, N.N.
e
TITLE: The Specific Heat and Thermal Expansion of Alloys of Silicon
and Iron, Chromium,and Manganese {Teployemkost' i termi-
cheskoye rasshireniye splavov kremniya s zhelezom khromom
i margantsem)

PERIODICAL: V sb.: Fiz-khim. osnovy proiz-va stali. Moscow, AN
SSSR, 1957, pp 350-369. Diskus. pp 408-409

ABSTRACT: The temperature dependence of specific heat ¢ was deter-
mined indirectly by measuring the heat content at various
temperatures. The heating furnace had two windings and made
it possible to raise the temperature to 1350°C. The calori-
meter, of the mixture type, consisted of a massive copper
block housed in a water bath. The error of measurement u-
sually did not exceed 0.6%. Data on the heat capacity of 99.2%
crystalline Si in the 0-1283° interval yielded an equation for
the relationship of the mol. ¢ of Si temperature.

Cp=6.75- 1.7x10-3T+41.3x10-6T2.1.37x105T "2

Card 1/3
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The Specific Heat and Thermal (cont.)

For enginecring ca tcul

p

sence of the lebowite phase, and the 91

137-58-4-6549

ations, the following formula is handier:
C.=5.6540.8x1073T-105T-Z, The c of lebowite (53.38% Si4 Fe) revealed
jumps in ¢ at 300, 650, and 9100, the first two being related to the pre-

0° jump corresponding to phase trans-

formation. The c of lebowite is: Cpl:-.O.1635-§-Zl.lB!lO"’T-ZSBBTZ at 910°

and Cp£=

Si+Fe) is described adequately by the equation: Cp0.1

xT2 for 0-1200°. The c of the n-phase
at about 500°, correspondin
in the curve at 10200 relate
of thel) ?hasc. In the 0-500° interval,

-1411T ", and at higher temperatures

o.1410+52.5x10‘6 for 910-1200°. The ¢ of monosilicide (34.487%

314-46.14x1076T-250.7
(Fe3Si,) shows a point of inflection
302 P

g to magnetic transformation, and a sharp rise
d to the appearance of peritectic decomposition

HT-HZ-,}.l=23.7+0.091'1‘+54.0x1061’2
Hr-H,73, |=35.7540.021T470.68x

10'6’1’2-12770'1"1. Analogous equations are also presented for alloys con-

taining 1.04, 1.73, 4.07, 22.56, 28.84,

35.15, 36.42, 44.46, 67.21, 78.49, 86.73

91.91% Si. The authors have come to the conclusion that Kopp's law for the

Si-Fe system is satisfactorily applicable to alloys high in

ally inapplicable to alloys low in Si. A
Card 2/3
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The Specific Heat and Thermal (cont. )

lytic Cr is well described by the equation suggested by Kelly:
Cp=5.84+2.362x10‘3T-0.875x105T'2, while for technical Cr better results

are given by the equation cp=o.173-o.12x10'3T+o.091x10“’1‘-’--0.037x1051"2.
Equations for the temperature dependence of ¢ were derived for the follow-
ing alloys: Cr3Si (15.18% Si), Cr3Si, (28.1% Si), CrSi (36.55% Si), SrSi;
(51.05% Si), and alloys of Cr containing 46, 36, 49.66, 62.0, 68.25, and
76.10% Si. Investigation of the c of the Mn-Si alloy system showed that
Mn35i(14.55% Si) is polymorphic. Phase transformation occurs at appx.
6200 and is accompanied by a Joule effect of the order of 8.0 cal/g. The
coefficient of linear expansiongf was measured in the 20-3500 interval by
means of the Chevenard photographically-recording differential dilatometer.
For technically pure Si, the experimental data may be described by the e-
quation 1060 = 3-1395+l~914X10'3t-0.0945xl0'612. Analogous equations are
adduced for a number of alloys of the Fe-Si and Cr-Si systems. The iso-
therms of the coefficient of linear elongation exhibit maxima in the regions
of the Nand & phases of the Fe-Si system and in the 50% Si interval of the
Cr-Si system.

Bibliography 10 references.

Card 3/3

1 Silicon alloys--Thermal expuansion 2 Iron alloys--Therma! exparnsicrn
1, Silleon ulluys--8pecific heat 4. Iron alloys--Specific heat

L.B.
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8 Gelp, PV 137-58-2-3888

Translation from: Referativnyy zhurnal, Mectallurgiya, 1958, Nr 2, p 230 {USSR)

AUTHORS: Kuprovskiy, B.B., Gel'd, P.V.

TITLE: Thermal Conductivity of Silicon-iron Alloys at High Temp-
eratures (Teploprovodnost' splavov kremniya s zhelezom
pri vysokikh temperaturakh)

PERIODICAL: V sb.: Fiz-khim,osnovy proiz-va stali. Moscow, AN
SSSR, 1957, pp 370-386. Diskus., pp 408-109

ABSTRACT: The thermal conductivity A was measured by a fixed ab-

solute mecthod employing a radial current ina thick-walled
specimen. The specimens were disk shaped and had a central
aperture for an internal heater, and 4 apertures along a diam-
cter for the measurement of the temperature. The apparatus
consisted of a cylindrical furnace, within which the speci-
mens to be investigated were inserted. The furnace was in-
sulated at its ends by a series of ceramic disks and supple-
mentary end heaters. An internal heater that created a heat
flow was inserted through the central hole in the specimens.
was calculated by means of the cquation 2 A2 0.00835 lU/(trlZ),
Card 1/2 where 1 and U are the current and the voitage in the internal

APPROVED FOR RELEASE: 08/23/2000 CIA-RDP86-00513R000514610020-2"



"APPROVED FOR RELEASE: 08/23/2000 CIA-RDP86-00513R000514610020-2
f3/-on-2- 3888
Thermal Conductivity of Silicon-iron (cont.)

heater, and t] and ty arc the temperatures at different distances from the
center of the specimen (disk). The maximum error by this method is about
7%. An experimental formula for the dependence of upon temperature

for technical Si (98.8%) and for various phases of the Fe-5i system in the
100-950°C interval is presented. Extrapolation of the experimental data to
100 yields a value A i = 0.220 cal/cm.sec;” which is in general in good
agreement with the literature data, if it be considered that the values of

for technical and pure Si differ by a factor of 1. 3. The A isotherms of the
Fe-Si system drop rapidly when up to 4% Si is added to the Fe. It is assumed
that this is due to a change in the nature of the bond between the Fe and Si
atoms as they pass the 4% Si content level. On the Si side, the 2 isotherms
also drop on addition of Fe, but the decline is not as sharp. In the middle
range of concentrations, 0 is low and aries comparatively little with com-
position. This is due to a diminution in the concentration of the valence elec-
trons, in connection with which fact A is determined primarily by the phon-
onic constituent. Investigation of the A of iron containing flake and spher-
oidal graphite (G) showed that in the case of flake G the ] of iron increased
as the G content increased. Iron with spheroidal G has a lower and is
virtually independent of the G content, This is explained by the fact that in
the case of spheroidal G the latter is localized and, therefore, does not have
a significant effect upon the A of iron. Bibliography: 12 references,

Card 2/2 L.B.

1, Iron-silicon alloys--Heat conductivity--Measurement 2, Iron-silicon alloys
-Heat y
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] 137-58-2-3810
/.

Tx;anslatior'x from: Referativnyy zhurnal, Metallurgiya, 1958, Nr 2, p 217 (USSR)
AUTHORS: Lipatova, V.A., Gel'd, P, V., Davydov, K.N.

TITLE: Thermoelectric Properties of Alloys of Silicon with Iron,
Chromium, and Manganese (Termoelektricheskiye svoystva
splavov kremniya s zhelezom, khromom i margantsem)

PERIODICAL: V sb.: Fiz.-khim. osnovy proiz-va stali. Moscow, AN
SSSR, 1957, pp 387-398. Diskus., pp 408-409

ABSTRACT: The thermo-emf, E, of Febi-; Cr-Si-, and Mn-Si alloys
is investigated in accordance with the constitutions thereof.
Measurements were made on a Korzh instrument (Zavodsk.
.lab. 1948, Vol 14, p 107). E is negative and small (not over
1.58mv at 100°C) for Fe alloys containing 4-6% Si. As the
Si contents increase the E diminishes, reaching 0 at 17% Si.
At 17-59% Si, E is positive, negligible in value, and little

dependent upon the constitution of the alloy. A change in the
Si content from 57 to 59% causes E to change from 0.67 mv
at 100° to 0. As the Si contents are further increased, E
becomes negative, and its value increases. In the case of
Card 1/2 cast (99.2%) Si, E is 51-60 mv at 100°. In Si-Cr alloys the
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137-58-2-3810
Thermoelectric Properties of Alloys (cont.)

E of pure Cr is40.6 mv at 100°. As the Si content is increased, the E
diminishes, changes sign, and is minus (0.9- 1.0) mv at 100° for 10% Si.
Subsequently E diminishes rapidly and acquires negative values. The E
curve for Mn-Si alloys reveals points of inflection corresponding to stoi-
chiometric constitutions and regions in which the chemical compounds are
stable. The correlation between the E curves and the fusibility curves of
the systems was found. It is assumed that alloys with negative E have a
larger number (per unit volume) of small crystals with small n-type con-
ductivity. The E of various modifications of lebowite in the sigma phase
of Fe-Si were investigated. The low-temperature modification thereof
has a positive E of 0.3-0.6 mv at 1009, which is little dependent upon the
Si content. The equilibrium g is readily hardened at 650-908° and is
characterized by high E value!,3 strongly dependent in magnitude and sign
upon the Si contents, at room temperature. The E of go((9200) depends
upon the concentration of the alloy in magnitude and sign.

A.M.

1. Silicom alleys--Thermoelecirie properties 2. Manganese-silicea alleys
—Thermeelsctric properties 3, Chremiwm-silicom alleys—Thermeslesiris
properties 4. Irom-silicen alleys—Thermeelesiric properties

Card 2/2
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Ge'd, VNV
AUTHOR: Ryabov, R.A. and Gel'd, B.V. 132
TITIE: Inf luence of the decomposition of austenite on the speed of

diffusion of hydrogen in steel. (Vliyanie raspada austenita
na skorost' diffuzii vodoroda Vv stali.)

PERIODICAL: "Fizika Metallov i Metallovedenie" (Physics of Metals and
Meta LIUrgy ), 1957, Vol.1V, No.l (10), pp.189-190 (U.S.8.R.)

ABSTRACT : The results described in this paper confirm the hypothesis
that in graphs characterising the temperature dependence of
the diffusion speed of hydrogen in various steels anomalous

gections will exist, due to the fact that diffusion is a
structurally-sensitive process, which will be located at
temperature ranges at which the speed of decomposition of the
austenite reaches high values. The results indicate that the
process of elimination of hydrogen from Cr-Ni steels depends
to a large extent on the cooling conditions of the metal and
particularly on the isothermal holding in the range of the
first and second stages of austenite transformation. This
fact is of interest in conjunction with the problem of
hydrogen brittleness of steel. One graph.

Urel Polytechnical Institute '
imeni S.M. Kirov. Recd. June 29, 1956.
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AUTHOR: Strukov, I.N. and Gel'd, P.V. 133
TITIE: On the eutectoidal decomposition of leboite. (Ob evtekoidnon

raspade leboita). .

PERTIODICAL: "Fizika Metallov i Metallovedenie (Physics of Metals anl
Metallurgy) 1997, vol.lv, No.l (10), pp. 190-191 (U.S.S.R.)

ABSTRACT ¢ The heating curves of specimens whichowere subject to a
preliminary stabilisation anneal at 850 °C indicate that the
tempe rature range of stability of leboite depends on the
silicon content of the alloys, and that leboitg is stable in
alloys containing below 50% Si only aboye 950 “C and in alloys
containing over 50% Si above 915 - 925 “C. Additions of Al,

P and Ca slow down the speed of decomposition of leboite.
2 Russian references.

Ural Polytechnical Institute :
imeni S.M. Kirov. Recd., Sept. 28, 1956.
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Fevd, 126-1-38/40
AUTHORS: Strukov, I. N., Shumilov, M,A, and Gel'd, P. V.

‘TITLE: Influence of the heat treatment on the topography of
calcium in ferrosilicon. (Vliyaniye termicheskoy
obrabotki na topografiyu kal'tsiya v ferrosilitsii).

PERIODICAL: Fizika Metallov i Metallovedeniye, 1957, Vol.5, No.l,
‘ pp. 188-189 (USSR).

ABSTRACT: In earlier work (Refs.l and 2), the authors showed that
the stability of a high percentage commercial ferro-
gilicon during storing in humid air is dependent to a
considerable extent on its thernal history, Particularly,
it was found that annealing of ferrosilicon at tempera-
tures which ensure decomposition of leboite leads to a
sharp increase of the stability of the alloy. It was,
however, not possible in the earlier work to solve
unequivocally the problem of the causes of this effect
during heat treatment,which could be explained on the
one hand by the elimination from the alloy of a meta-
stable phase, the decomposition of which is accompanied
by an appreciable increase in volume and thus by
occurrence of high internal stresses and on the other
hand the possibility could not be excluded of

card 1/4 redistribution of the admixtures which are responsible
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Influence of the heat treatment on the topography of calciua in
ferrosilicon,

for the reduced stability of ferrosilicon (e.3. calcium-
aluminium). For verifying the influence of heat
treatment on the conditions of localisation of calcium,
autoradiography investigations \'.'eltl‘_g carried out of
hardened and annealed alloys, Ca'” was used as a
radio-uactive isotope which has a f-radiation with a
mexiinun energy of 0,255 MeV, Prelininarily, alloys were
produced fro: mixtures of powders of comuercial silicon
and the Ca’*s by heating inside an hermeticallyosealed
ampule of armco iron in vuacuum equipment at 900°C for
two hours. The thus obtained material (fundamentally
calcium silicide) was introduced with the iron ampule
into the molten ferrosilicon containing 60 to 65% Si.
After careful mixing of the metal in the crucible
inside an induction furnace, specimens were prepared for
investigation, On the poliched surface photograp! lc
filns HAKOMU, type UK,wverec placed; the exposure tinme
was about ten days, the specific activity of the alloy
was 0,8 to 1 m Curie/ky. Microscopic investigation of
the autoradiographic pictures has showvm that in the
Card 2/4 hardened specimens the calciwn is distributed highly
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126-1-38/40
Influence of the heat treat.aent on the topography of calcium in
ferrosilicon,

non-uniformly,concentrating mainly along the crystallite
boundaries, However, for annealed specimenc the
difference in the calcium concentretion at the surface
and inthe volume of the crystallites is considerably
lower, see Fig.l,showing the distribution of calcium in
a ferrosilicon specimen containing €0% Si after hardening
and after annealing respectively. Thereby, homogenisation
of the calcium distribution jnereases with increasing
annealing duration and, consequently, also with the
conpleteness of leboite decomposition, Subgequent
hardening of the annealed specimen from 1000°C leads
again to a preferential geparation of calcium in the
intercrystallite range ,which can be eliminated by repeating
the stabilisation annealing. Thus, the obtained data
indicate that the solubility of calcium in leboite end
in its decomposition products differs appreciably. This
pernits controlling the topography of calcium in a high
percentage ferrosilicon by means of heat treatment.
Annealing,which brings gbout a homogenisation of the
calcium distribution,prevents local accumulations which
card 3/4 could serve as loci of active interaction with the eir
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’ 126-1-38/40
Influence of the heat treatment on the topography of calcium in
ferrosilicon,

moisture, i.e, as nuclei of disruption of the alloy. It
ig pointed out that annealing makes the alloy more stable
also as a result of considerable breaking up of the
grains, Consequently, heat treatment increases the
stability of ferrosilicon during storage, apparently not
only as a result of the considerations discussed in the
earlier work (Refs,l and 2) (internal stresses during
ageing of the alloy) but also due to changes in the
topography of calcium. It is, therefore, advisable to
verify the effect of annealing on the distribution of

other admixtures which play a role in the stability of the
alloy.

(Note: This is a complete transletion).

There are 1 figure and 2 references, both of which are
Slavic,

SURMITTED: January 23, 1957.

ASSOCIATION: Ural Polytechnical Institute jmeni S. M, Kirov.
(Ural'skiy Politekhnicheckiy Institut imeni S.M.Kirova).

AVAILABLE: Library of Congress.

Card 4/4
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AUTHORS: Gel'd, P, V. and Ryabov, R, A. 126-1-40/40

\——_—.————
TITLE: Speed of diffueion of hydrogen in iron-chromium alloys,

(Skorost' diffuzii vodoroda v splavakh zhelezo-khrom).

PERIODICAL: Pizika Metallov i Metallovedeniye, 1957, Vol.5, No.l,
pp. 191-192 (UBSR),

ABSTRACT: The kinetic and the energy characteristics of diffusion
should depend to a great extent on the forces of partial
interaction in the crystal lattice of the alloy.

For verifying these assumptions in the case of diffusion
of gases in metals, the authors of this paper studied

the temperature dependence of the speed of diffusion of
hydrogen in alloys of iron with chrogium, Si, Vand C

in the temperature range 300 to 1000°C. The measurements
were effected on specimens in the shape of a hollow
cylinder whereby the wall thickness was smallest for

the part located in the isothermal zone of the furnace,
The quantity of hydrogen diffusing across the thin wall
and falling into the vacuum system was determined from the
increase in pressure inside a calibrated volume. Seven
alloys were investigated containing 1, 3, 6, 12, 17, 19
and 28% Cr. The results are graphed in Fig,l showing the

Card 1/4 influence of Cr, V, Si and C on the tenperature dependence
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Speed of diffusion of hydrogen in iron-chromium alloys, 126-1-40/40

of the diffusion speed of hydrogen in the alloys of
these elements with iron; this graph also contains
results for "Steel 40" (064% C). In the temperature
range between %00 and 700 g the diffusion speed obeys an
exponential law, Near 700°C the curve of the temperature
dependence of the diffusion speed has a bend corresponding
to phase transformation, In accordance with the diagram
of state of the system Fe-Cr such anomalies are observed
only on the curves corresponding to the first three of
the studied alloys, containing 1, 3 and € Cr respectively,
The influence of Cr on the diffusion speed of hydrogen
has certain particular features. Up to 12% Cr a sharp
decrease in the diffusion speed is observed and an

i s Whilst
for pure iron the activation energy according to numerous
authors amounts to 1800 cal/mol, For an alloy containing
12% Cr it reaches the value of 30 000 cal/mol.
further increase of the Cr content in the alloys
(up to 28%) has practically no effect on the epeed of
diffusion, Thereby, the activation energy also ceases to
increase. These results are of interest in the light of
investigations carried out by G. V, Kurdyuwov and his
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team (Refs.l and 2)., The results obtained by them were
also interpreted in terms of interatomic bond forces,
They found that the bond forces in Fe-Cr alloys
increase with increasin; Cr concentration up to & Cr,
A further increace in the Cr content up to 1% did not
bring about an increase in the bond forces. Such
analogy of the results definitely indicates that the
bond forces between the atoms and the crystal lattice
play an important role in the processes of diffusion,
This is additionally confirmed by the results of
investigation of the diffusion speed of hydrogen in
an Fe-V alloy containing 4% V; the activation energy
of the diffusion process proved equal (within the limits
of experimental error) to the activation energy of pure
iron ?18 500 cal/mol)., Compared with pure iron, the
diffusion speed of hydrogen decreased only very:iightly.
It can be seen from the graph, Fig.l, that the influence
of V is less pronounced than the influence of an
equivalent quantity of Si and it is also less than the
effect of adding 0.4% C +to the iron, This is in good
Card 3/4 agreement with the above mentioned X-ray structural

APPROVED FOR RELEASE: 08/23/2000 CIA-RDP86-00513R000514610020-2"



"APPROVED FOR RELEASE: 08/23/2000 CIA'RDP86'°°513R99°§;4612939fi

Speed of diffusion of hydrogen in iron-chromium alloys, 126-1-40/40

investigations (Ref.2) in which it was found that V
does not only increase but even weakens to some extent
the bonds in the iron lattice.

(Note: This is a complete translation),

There are 1 figure and 2 references, both of which are
Slavic,

SUBMITTED: September 28, 1956,

ASSOCIATION: Ural Polytechnical Institute imeni S, M, Kirov,
(Uralskiy Politekhnicheskiy Institut imeni S.M.Kirova),

AVAILABLE: Library of Congress,
Card 4/4
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AUTHORS: Semenova, A, K, and Gel'd, P, V, 126-2-32/35
TITLE: On the protective effect of chromium during corrosion

of PFe-Cr alloys by sulphur vapours. (0 zashchitnom
deystvii khroma pri korrozii splavov Fe-Cr paranmi sery).

PERTODICAL: Fizika Metallov i Metallovedeniye, 1957, Vol,5, No.2,

pp. 378-379 (USSR)
ABSTRACT: According to earlier work

of one of the authors (Ref.l),

there is reason to assume that a deep analogy exists
between the processes of oxide and sulphide corrosion
of iron and its alloys,which is attributed to the fact
that in both cases the oxidation products are non-
stechiometric compounds with inadequate quantities of
metal, On the basis of this assumption it was postulated
(Ref,2) that, in the same way as during oxidation of
Fe-Cr alloys by oxygen (Ref .3), chromium increases the
stability of the alloy agains t sulphide corrosion
due to accumulation and iormation in the internal layers
of the scale of inter-layers which are enriched in the

sulphide gpinel FeCrasu.

To verify this experimentally,

investigations were made of the kinetics of oxidation of
iron alloys with chromiun (0 to 19,29% Cr) by means of

Card 1/2 sulphur vapours (PSE = 50
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On the protective effect of chromium during corrosion of Fe-7p
alloys by sulphur vapours, .
of the structural features of the forming scale, Some
of the results are entered in a table, p.3%79. The
obtained data confirm the assumption on the analogy of
the two corrosion processes, Thus, the role of chromium
during oxide and sulphide corrosion of alloys of chromiux
with iron is identical and, therefore, the principle of
heat resistance proposed by Arkharov, V. I. (Ref.Z) can
be extended to sulphide corrosion of iron alloys.
Tgere are 1 table and four references, all of which are
Slavice,

SUBMITTED: February 21, 1957,

ASSOCIATION: Ural Polytechnical Institute imeni S. M. Kirov.
(Ural'skiy Politekhnicheskiy Institut imeni S.M. Kirova),
AVAILABLE: Library of Congress,
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AUTHOR: GEL'D,P.Y. PA - 2176
TITLE: The Thermal and Thermoelectric Properties of Alloys of Silicon
. with Transition Metals. (Russian)
PERIODXCAL:  Zhurnal Pekhn.Fiz. 1957, Vol 27, Nr 1, pp 113-1186 (U.S.S.R.)
‘ Received: 2 A 1957 Reviewed: 4 / 1957

ABSTRACT: This paper contains a short report on some rasults of the invest-
igations of the alloys of 81 with Fa, Cr and Mn carried out at
the Physical professorial ohair of the Polytechnioc Inatitute
vg,M.KIROV" of Ural under the author's supervision. The various
authors of the individual parts of this paper are mentioned.

The heat conductivit A of the iron-silicon alloys containing
from 1 to 99% silicon were investigated by the steady method of
radial flow in a thick-walled sanple. This method permits re-
liable measurements up to a temperature of approximately 1000
Furthermore, the thermal capacity of the sample in the temperature
interval of from 0 to 1200° ¢ was detormined by means of the
classical mixing method. The isotherms of the heat- and temper-
ature conduction of the iron-silicon alloys have sharply marked
extremal properties. The addition of silicon to iron and also of
iron to silicon causes a considerable reduction of A and a. Here
a denotes the temperature conduotivity of the alloys. Thermal con-
ductivity and temperature conductivity of technical silicon

( ~ 96% Si) decrease quickly with increasing temperatures and are

o
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The Tnermal and Thermoelectric Properties of Alloys of Silicon
with Transition Metals. (Russian)

desoribed satisfactorily by the following empirical equationsa:

1. 0,1675 - 0,249.1077% + 0,151.10'6t2 + 0,00}}.1051'.'2

o - 0.3756 - 0,605,107t + 0,366.107%% + 0,0107.10°t 2.

Here t denotes the temperature in .

With an increase of concentration of the silicon in iron heat
conductivity deoreases, the temperature coefficient of heat con-
ductivity, however, increases. The temperature coefficient of
heat conductivities of alloys with from 35 to 85% S8i is charac-
terized by an inversion in the temperature range of from 500

to 700° C. Here A reaches its minimum.

nhen the connection between the coefficients of the heat conduc-
tivity A end the thermal expansion & is discussed. The relation

1/) = k62 was found already previously. In the case of alloys
ofoiron with silicon the proportionality coefficient k (at

20° C) inoreases rapidly with the lnorease of the concentration
of the Si from O up to 40%. A further inorease of the silioon
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content, however, changes this coefficient k irregularly and to
& relatively small extent.

Pinally, the measurement of the thermoelectromotive force of the
alloys of Si with Fe, Cr, and Mn is discussed. The thermoelec-
tromotive force of the alloys with leas than 40% Si is low and
depends on the concentration of 51 in a complicated manner.

Polytechnical Institute SVERDLOVSK, Ural

Library of Congreas
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Translation from: Referativayy zhurnal, Metallurgiya, 1958, Nr 6, p 373 (USSR)

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

TITLE: Diffusion of Hydrogen in Alloys of lron with Silicon (Diffuziya
vodoroda v splavakh zheleza s kremniyem)

PERIODICAL: Tr. Ural'skogo politekhn. in-ta, 1957, Nr 67, pp 92-95

ABSTRACT: The influence of Si on the rate of diffusion of HZ(P) in trans-
former and dynamo steel and also in St-40, 33KhS, and
35KhGSA steel was studied. Curves of the variation of Pinre-

lation to temperaturc in the coordinates P-temp and log

P - 1/TOK were plotted. In the latter case, the energy of acti-
vation of the process was computed from the slope of the
straight line obtained. Within the temperature region of trans-
formation from o into N the curve shows a break which cor-
responds to a sharp decrcase of P in the region of transforma-
tion. It was shown that Si lowers P very strongly. The energy
of activation for dynamo and transformer steel increased to
21-22 kcal/mole as against 17-18 kcal/mole for pure Fe. in
steels 33 KhS and 35 KhGSA it inc reased insignificantly while
the P of the latter grades of steel is considerably lower than

Card 1/1 that of St-40 steel. L- H:,-drcgen-—biffusion 2. Ircn silicUu--A._.»;;iicuticns
3. Siliccn--lftenallurgical effects 4. piffusion--Temperiiure facoirs

™
1M
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Translation from: Referativnyy zhurnal, Mcta\lurg'\ya, 1958, Nr 8, P 17 (USSR)

AUTHORS: pavydoVv, K.N., Gel'd, P.V :
n of Alloys of Silicon with Chrom~

TITLE: gpecific Heat and Expansio
jum and Manganes¢€ (Tcployemkost‘ i rasshireniye splavoV

kremniya 8 khromom i margantscm)

PERIOD[CAL: Tr. yral'skopo po\itekhn. in-ta, 1957, Nr 67, PP 96-107

The specific heat of alloy

ABSTRACT:
their heat contents in the 0-12000C rangC€ measu

position the equations of their truc spect
tained in the form of polynomials of the type: Cp= atbT+e
ange spcc'\fic—hcat anomalies which
jsm of CT silicides
pn law

of the

the indicated temperature r
might serve as an nd} 1
arc absent. The inappli

to the alloys studie
neat contents of alloys ©
change 18 discovere i
the Mn3Si gilicide.
Card 1/2 latter 18 confirmed
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Silicon (cont.)

and Expansion of Alloys of

Specific Heat
ocfficients of expansion

ence of the ¢
atures of 100 to

investigations. The temperature depend
with Mn) at temper

of the alloys of 5i with Cr (and, partly,

1000° was also studied.
Yu.Z.
1. Chromiwn-Silic n alloys--Spec ific heat 2. Manganese-5ilic.n alloys--Specific

heat 3. Mathematics
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‘Translation from: Referativnyy zhurnal, Metallurgiya, 1958, Nr 7, pZ4Z(USSR)
AUTHORS: Lipatova, V.A., Gel'd, pP. V., Davydov, K. N.

TITLE: Thermoelectric miloys of Silicon with fron,
Chromium, and Manganes¢ (Termoelektricheskiye svoystva

splavov kremniya s zhelezom, khromom i margantsem

PERIODICAL: Tr. Ural'skogo politekhn. in-ta, 1957, Nr 72, pp 105-120

ABSTRACT: Alloys of the type Fe-Si, Cr-Si, and Mn-Si were investigated
throughout the full range of concentrations. Investigated in
greater detail were Fe-5i alloys of a composition closc to that
of "lebowite" (40-60% Si). The initial materials uscd were
Armco-Fe, electrolytic Cr, and 99. 2-pure crystalline Si.
Cylindrical specimens & mm in diameter and 40-50 mm long
were obtained by drawing the melt from the crucible of an
induction furnace into a thin quartz tube. The integral thermo~
e.m.f. E was measured with the aid of the apparatus described
carlier (Korzh, P. D., Zavodskaya laboratoriya, 1948, Vol 14,
p 207) with an accuracy of up to 0.05 mv. It is established that,
in an Fe-Si system, E is negative up to 4-6% Si and that it
Card 1/2 attains a maximum of 1.5 mv/100°C. Upon a further increase
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Thermoelectric Properties of Alloys (cont.)

in the concentration of Si, the absolute value for E decreases and at 1_7(79 Si
it equals zero. Specimens containing 17 to 59% Si have a positive E insig~
nificant in value and depending very little on the composition. In alloys con~
taining >59% Si, E is negative and its numerical alue ingreascs raPldly on
the enrichment of the alloy with Si, which is characteristic for scmlcopduc-
tors. The qualitative relationship of E to the composition is the same in
Cr-Si and Mn-Si alloys as in the Fe-Si alloy. In all of the alloys the rcla}xon-
ship between E and the composition corresponds to the phase d_mgram. The
rectifying action of alloys rich in Si was investigated. Dcpgnfimg upon the
location of the point contact either p-type ©r n-type conductivity was discov-
ered which points to the microheterogeneity of the specimens, possibly re~
lated to an uneven distribution of impurities and a corresponding _presencg
of impurity conductors with carriers of cither type. The alloy 3’\“3‘51.'0 /o
Si has a semiconductive nature. It is assumed that CrSi, (51.8 /o Si), in
contrast to other silicides, poss€sses detector properties. Bibliography:
20 references.

1. Silicon alIOJs--Ther:zndynamic properties 2. Sileon alloys-~Elec-
trical properties

Card 2/2
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T ranslation from: Referativnyy zhurnal,

Metallurgiya.

B., Gel'd, P. V.

s0oVv/1 37-58-8-17634

1958, Nr8 p205(USSR)

AUTHORS: Kuprovskiy, B.

TITLE® Heat Conductivity of Alloys of
splavov kremniya s zhelezom pri ¥

PERIODICAL: Tr. Ural' skogo politekhn. in-ta,

ABSTRACT: Ref. RZhMet,

1., Iron-silicon nlloy
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T ranslation {rom: Referativnyy shurnal, Metallurgiyd, 1958, Nr b, p e {USSR)

AUTHORS. Strukov, I N.. W,

The Caasnes of the Slaking of Ferrosihiconn Storage (O pri-

TITLE.
lh rassypanmya ferrosihitsiya pri khranennii!

huna
PERIODlCAL Tr. Ural'skogo politekhn. ir.-ta, 1957, Nr 72, PP 134-148
(cted with raprdiy-¢ ooled tquent hed)
us iMPpUr-
(A)

ABSTRACT The investigation 18 condi
Fe-Si, high in lebowite and containing Al P, and Ca

ities. 1tas ohserved that the process of slaking of the alloy
appearanc¢ of fissures 4nd ends m most cases
d that the greatest stabil-

1ty 18 posscsscd by A with 50% S1 isub-lcbow\lc}. intermediate

starte with the
in the pulvcr\zahon of the A, Ite foun

stability by A with 70 -80% Si(-‘,upcr-lcbowiteb and minimum
stability by A with 50-65% 51 (lebowite), this being explained by
the presencein the A of euteclic decomposition 1t the latter tWO
ompamcd by an increase in the volume of the A

al stresscs therean. A'S pot contaiming 1ms
whereas A'®

instances acc
and evoking intern
puritics did not slake, rcgard\t:ss of the is1).
Al and P slaked more intensely than A5 (0D°

contaimng both
{ these clements individually. An acceleration

Card 1/2 taaning either ©
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The Causes of the Slaking of Ferrosiliconin Storage

of the slaking of A with increase in atmospheric humidity was observed, as
well as a protective cffect produced by Coatings of paraffin and drying o1l
The decisive influence upon the stabihity of A partnu\ur\y when rich i 51
of a stabmihizang anncal in the 750-850°C temperaturce mterval, with holding
dependent upon the content of impurities 1n the A, 15 noted Attention 1§
drawn to the need to study the distribution of additions in lebowite between
the crystathine base and the intergranular precipitates pefore and after
anncaling. Bibliography 14 references -

A.5h.

1. 81 {on--otabilivy IUERERE SIVETLI R AN S te b LY {een--Teat pesttih
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Translation from: Referativnyy zhurnal, Metallurgiya, 1958, Nr 9, P 248 (USSR)

AUTHORS: Strukov, 1.N., Gs['gl P.\_/_.__

TITLE: On Transformations in Alloys Containing Lebowite (O prevras
ghcheniyakh v splavakh, sodcrzhashchikh leboit)

PERIODICAL: Tr. Ural'skogo politckhn. in-ta, 1957, Nr 72, pP 149-159

ABSTRACT: Transformations taking place in ferrosilicon containing 34-
909, Si werc investigaled. Dilatometric curves represcnting
heating of alloys containing more¢ than 33.3% 53 revealed the
existence of significant volumetric cffects. The nature of the
dilatometric diagrams depends egsentially not only on the com~
position of the alloy being investigated, but also on the pre-
ceding heat-treatment history of the latter. lf the melt i8
cooled at a sufficient i te the 1ebowite, which forms in
the proccss of crystallizat'\on. i bilized in its high-temper-
ature modification (& ). Subscquent anncaling results in a
eutectoid decomposit'&m, ga — Eq t Si, accompanicd by a
considerable increasc in the volume of the specimen- Eutec-
toid decomposition of a -lebowite occurs in hardened alloys

Card 1/2 containing less than 50% Si: in addition, at somewhat higher
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On Transformations in Alloys Containing Lebowite

temperatures (750-950°C), monosilicide reacts with Si {(and partially with
a lebowite) to form a low-temperature §y phasc. The presence of up to
2-2.5% of Al and 0.22% of P in the alloy ha's Little effect on the kinetics of
the decomposition of the a lebowite. By contrast, simultaneous presence
of these elements results in an abrupt reduction in the rate of the decompo-
sition process. Ca, even in small quantities down to 0.2-0.4%, considerably
reduces the rate of lebowite decomposition. Metallographic and X-ray
investigations, as well as measurements of thermo-emf{ and mic rohardness
corroborated the ideas regarding the transformation processes in Fe-5i
alloys based on data of the dilatometric analysis. Bibliography: 18
references.

Ya.L.
1. Iroun-silicon alloys--Transi‘ormaticns 2. Iron-cilicon alloys--X-ray aralysis
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137-58-6-13158
Translation from’ Referativnyy zhurnal, Metallurgiya, 1958, Nr 6, p 28?..’(USSR)
AUTHORS: Ryabov, R.A., Gel'd, P.V.
TITLE: The Rate of DM&gcn Through Structural Stecels at

Elevated Temperatures (Skorost' diffuzii vodoroda pri vysokikh
tempe raturakh cherez konstruktsionnyye stali)

PERIODICAL- Tr. Ural'skogo politekhn. in-ta, 1957, Nr 72, pp 160-172

ABSTRACT: A study of the diffusion {D) of H through membranes of steel
40Kh, 34KhM, 35Kh3, 35N3, 40KhNMA, 38KhMYuA, and 40KhN
at 300-1000°C. The membrane, a hollow specimen shaped as a
complex cylinder, was fastened by 5n soldering onto a gently
heated part of the machine. D took place through 1-mm thick
walls of a capillary tube. The Hj pressure which diffused into
the vacuum part of the system was measured by a MacLeod
manometer. To prevent decarburizing of the specimen, the
gpace between the specimen and the housing of the diffusion
block was filled with shavings of the same material. Cr per-
ceptibly impairs D of H in steel. The encrgy of activation Q in
a fcrritc-carbidc structure (in cal/mol) 1s 20,500 for 40Kh
Card 1/2 (0.89% Cr) (for pure Fe Q= 17.000-18,000), in austenite
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137-58-6-13158

The Rate of Diffusion (cont.)
A/ 30,000, For 35Kh3 (2.98% cCr)yQ = 24,000-25.000. Ni diminishes D rate
of H negligibly. For 315N3 (3.25% Ni) Q = 19,500. The other grades are sim-

ilar in the diffusion qualities to 40Kh.
Ye.V.

3. piffusicn--Temperatiure factors

2 Steel--Properties

1. }{ydrogen--Diffusion

Card 2/2
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sov/ 137—58-7-14221

Translation from: Referativnyy zhurnal, Metallurgiya. 1958, Nr 7, p 37 (USSR)

AUTHOR: Gel!

TITLE: Some Kinetic Characteristics of the Processes of Direct Re-
duction (Nekotoryye kineticheskiye kharakteristik protsessov
pryamogo vosstanovlcniya)

PERIODICAL: Tr. Ural'skogo politekhn. in-ta, 1957, Nr 72, ppP 173-178

ABSTRACT: The rate of proc irc uction of metallic oxides
with solid carbon Vv i & ctermined by the rate of gas-
ification of the carbon V¢, COyp Under this condition the evalu-

ation of the rate of the processes of direct reduction in the
range of intermediate pressurcs and with a considerable re-
moteness of the gaseous phase compound from the equilibrium
in the system C-CO-COy is possible according to the formula:

- y -B/R__-A/RT
=°1"’( EC.COZ*O-ZE’A)/R’ pee A

o BIR_A/RT
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Some Kinetic Charactcristics of the Processes of Direct Reduction

where A and B are the coefficicnts in the polynomial AF°%Co * A+ BT =

-RT'log Kcor which describes the variation of the free energy during in-

direct reduction of metallic oxides in relation to the temperature; P is the
pressure; Ec co, is the energy of activation of the process of gasification
’

of carbon. In addition to the expression quoted, calculated with the aid of the
equation of Yevropin, Kul'kova, and Temkin (1956) for the rate of gasifica-
tion of carbon, it is also possible to apply a2 relationship based on the simp-
ler equation of Yesin and Gel'd (1952):

-B/R.C-A/RT "
e-B/R. e-A/RT

-E .
_“Ec,c0o,/RT (E==

2 -
vy? Ve, co,” C2 "

The resulting equations can be simplified for the examination of two bound-
ary cases, namely, the readily reducible and the hard to reduce oxides. In
the first case Kco >> 1 and, consequently,

-BE T 4 -
Vz=Cl-e /R VP or V‘Z—Cz-eE/RTpn.
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In the gsecond case

. e-E/RT iy

Kco«l and VE:C'I’C—E/RTW; v,z__c,z
Thereby, the rate of the process of direct reduction in the boundary cascs
varies with the variation of temperaturt according to an exponential law. An
increase in pressurc promotes a slow increasc in the rate of the reaction
because the latter is proportional to P to the fractional power (0.25 ¢ n < 1)
The apparent energy of activation of direct reduction in the casc¢ of various
oxides, contrary to the previous statements, is not 2 value that varies
slightly but onc that increases in a regular manner with an increase in the
stability of the oxide. A certain congruence exists between the rate of the
process of direct reduction and the dissociation pressure of the oxides, 1

relation with which: Vpe203 > an}O‘; > VFC 3o4 > VMnO *

1. Metal oxides-~Reduction 5. Carbon--Properties Ye.V.
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Translation from: Referativnyy zhurnal, Metallurgiya, 1958, Nr 7. p 37 (USSR}
AUTHOR: Yesin, Yu.O., Gel'd, P.V.

TITLE: Reduction of Chromium Oxide With Carbon (V()sstanovlcniyc
okisi khroma uglcrodom)

PERIODICAL: Tr. Ural'skogo politekhn. in-ta 1957, Nr 72, pp 179- 191

ABSTRACT: The applicability of the two-stage theory {reduction with CO
gas, rcgeneration of CO with carbon) to high-temperature pro-
cesses of direct reduction was investigated. The process of
direct reduction of Cr,03 with carbon at a molecular propor-
tion Cr203:C = 1:4.5 was studied by means of the observation
of the loss of weight of a gpecimen with a simultaneous inspec=
tion of the composition of the products formed by the reaction.
The gaseous phase consisted of practically pure CO. The pro-
cess of reduction was studied 1n vacuo as well as with an ac-
cumulation of CO in the system. A sharply defined incubation
period was discovered, the duration of which increases with a
lowering of the temperature, also a period of increase in rate
Card 1/3 which points to the autocatalytic character of the process of
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direct reduction of Cr,03. At low temperatures An IRC TEase 1N pressure re-
tards somewhat the interaction and at clevated temperatures it noticeably
accelerates the process. it is shown that the substitution of metallargical
coke for graphite lcads to a sharp dec reese n the rate of reduction. Influ-
ence of salts of alkali metals was studied. The presence of K,CO3 and
Na,CO3 increass considerably the rate of reduction, the action of ewther
carbonate heing about the same. The irtroduction of an activator in the form
of a dry salt and the impregnation of the grapinte with an aqueous solution
show a similar effect. This leads to the conclusion that at a high temperas
ture dry salts impregnate the C with their vapors and acuvate it. The acti-
vating effect of the salts on the rate of gasification of C with carbon dioxide
is corroborated by a direct experiment at 1000°C. According t0 the conclu-
sions of the authors, in the primary period of reduction of Cr,03 by C the

limiting stage of the process is the act of (:rysta\lochcmical transformation
of the oxide into the metal, Durng that period the encrgy of activation at-
tains 140,000 cal/mol. During 2 definite stage of the reduction, when the
formation of a reaction zonc is completed, the kinetic complications, n re”
lation to the regrouping of the lattice, dec rease,and to a considerable extent
the speed of the process begins to be determincd by the speed of gasification
Card 2/3
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se (relationship

of the carbon, whercupon certain new kinetic mechanisms ari
a decrease of

of the rate of reduction to the pressure of the gascous phase,
the energy of activation of almost 50%, and others).
A.V.

3, Chromium oxides--Fhase

1. Chromium oxidegw~Reduction 2. Carbon--Properties

studies
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Translation from: Referativnyy zhurnal, Metallurgiya, 1958, Nr 7, p 38 (USSR)

AUTHORS:  Yesin, Yu. 0, CabbdrPrVen

TITLE. Influence of Briquetting and the Pressure¢ of the Gaseous Phase
on the Rate of Direct Reduction of Zinc Oxide {Vliyaniye brike-
Lirovaniya i davleniya gazovoy fazy na skorost' pryamogo vos<

stanovleniya okisi tsinka)

PERIODICAL: Tr. Ural'skogo politekhn. in-ta, 1957, Nr 72, PP 192-195

ABSTRACT: By experimental reduction of Zn0 with solid C 1n a vacuum
it was demonstrated that the rate of reduction has no relation
to the compression pressure in the range of 0 to 600 kg/cm*®.
This emphasizes the important role of the gaseous phase and
the two-stage character of the process of direct reduction. Upon
changing the pres ascous phasc it was discovered
that the rate of r i in a partial vacuum is some-
what higher than in a high vacuum. Upon accumulation of re-
action products a considerable retardation of the process is8 ob-
served. Such an extreme dependence of the rate of the process
upon pressure is explained by an acceleration of the reaction
Card 1/2 with an increasc of pCcO (CO prcssurc) and a retardation with
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Influence of Briquetting and the Pressure of the Gasecous Phasc {cont.}
ulation of Zn vapors. The complex role of the gascous phase during

an accum
tion is emphasized.
AV,

direct reduc

2. Zinc oxides--Phase studies 3. Carbon--Applications

1. Zinc oxides—-ﬁeduction
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Translation from. Referativnyy zhurnal, Metallurgiya, 1958, Nr 6, p 238 (USSR)

AUTHORS® Semecnova, A.me

TITLE. Effcct of Chromwum on Sulfide Corrosion of its Alloys With [ron
{Vliyamye khroma na sul'fidnuyu korroziyu yego splavov s
zhelezom)

PERIODICAL- Tr. Ural'skogo politekhn. in-ta, 1957, Nr 72, pp 196-206

ABSTRACT: A study of oxidation of Fe-Cr alloys the Cr content of which
varied from 0 to 19.2% by S vapors at a vapor pressurec of 50
mm Hg at temperatures 500-800°C. It 1s shown that the rate of
corrosion diminishes rapidly with a lowering of temperature
and increase of Cr content in the alloy. Small additions of Cr
(3-4%) lower the average rate of oxidation by one-third to one-
half; an addition of 12- 17% increases corrosion resistance
10-20 times. X-ray and chemical examinations and measure-
ment of the electric properties of external and internal layers
of sulfide scale have revealed experimentally the analogy of
the protective action of Cr against oxidation of alloys with Oz,
as well as with S. Itas shown that in the process of oxidation
Card 1/2 of alloys by sulfur the Cr concentrates almost entirely in the
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Effect of Chromium on Sulfide Corrosion of its Alloys With lron

interior layer of the scale, forming a sulfide spinel FeCr 54 which is struc-
turally similar to FeCrp04. With a content of 12.08% Cr in the alloy the in-
terior layer of the scale contains 86% of sulfide spinel which sharply retards
the diffusion of the S and Fe atoms, thercby making the alloy more resistant
to corrosion. Miblhiography 15 references,

P.5.

1. Chromium-iror alioys--Gorrosior  2- Sulfide vapors--Corrosive effects

3. Corrosion--Temperature facteors
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Translation from: Referativayy zhurnal, Metallurgiya, 1958, Nr 6, p 238 (USSR)

AUTHORS Semenova, A.K..’M—/
osion of 1ts Alloys With lron

on Sulfur Corr
yu yego splavov 8

Effect of Manganese
sul'fidnuyu korrozi

{Vliyaniye ma rgantsa na
zhelezom)

TITLE

PERIODICAL. Tr. Ural'skogo politekhn. yn-ta, 1957, Nr 72, PP 207-213
ion of Fe-Mn-alloys (with contents of Mn from
S at 500-800°C has been examined.
ase of Mn to 15% lowers the rate
500-800° interval in an approxi-

he chemical and X-ray analysis of

layers of gcale showed that with low concentrations of Mn 1n the
alloy, the Mn distributes itself almost uniformly through the
entire thickness of the scale. With 6-9% of Mn in the original

alloy an accumulation o f MnS takes place in
the interior lay anganese {15%) alloys
- the quantities of FeS and MnS contained in the interior layer
are commensuratc. the compa ratively small inhibiting effect
on corrosion (one-thxrd at 8009 with 15% Mn) 1s explamcd by

ABSTRACT The corros
0.01 to 15.32%} in vapors of

It was revealed that an 1ncre
of corrosion of alloys in the
mately linear proportion. T
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