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wlmv. v.I.: mmm. v.I.

.5,,“5::“.;,%&- i My R AL e )
Experimenﬁal verification of tha cryatal growth tneory, Frobl,
metalloved. 1 fiz, met, no.,2:25-30 '51, (MIRA 11:4)

1, Chlen-korrespondent AN USSR,
(Crystallization) (Salol)
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T MALKING YL
’ USSR/Crystels. B-5

Abs Jour : Referat Zhur - Xhimiya, No 6, 1957, 18371

Aut’or V.I. Malkin.
Title . “To-TmeQuestion Concerning The Dependence of The Crystal
Growth Shape on The Growth Spced.

Orig Pub . Probl. metallovel. 1 fiz. metallov, sb.b, 1955, 113-120

Abstract : The dependencc of the growth shape on the wrowth speed v
of & salcl crystal growing in a melt and the connection
between v and the structure in an ingot of Sn were stu-
died. The transition to an ecicular growth shape 1s obD-
served, when v of the crystal increases. When undercoo-
lingz is decreascd, v decreascs also, and the growth of
crystals of aclcular shape is replaced by the growth of
cerystal cf regular shape. The same transition to an aci-
cular structurc with the increasc of v was observed also

in an ingot of Sn. It is pointed out that, besides the

thermal and "geometrical' factors, an essential part in

Card 1/2 - 120 -
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USSR/Crystals. B-5

Abs Jour : Referat Zhur - Xhimiya, No 6, 1957, 18371

produc’ vy, the acicular growth shape belongs to the
grow:h meehenism, It 1s surmised that the crystal
growth ty -wo-dimensional nuclei is replaced with
the growth by dislodr~ement in proportion to the

receding from the meliing point.
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%V ARTGMAN, . A. ; MAIKIN,V.I.

On O.A.Bain and P.V.Gel'd's book: "Physical chemistry of pyro-

metallurgical processes.” Part 2. Reviewed by'L.A.Shvsu‘t‘.ausat.!?é y

V.I.Malkin., Zhur.fiz.khim.29 no.5:946-949 H;‘r 55. (MLRA 8:
(Chen istry, Metallurgic) (Es8in,0.4) (Gel d,P.v.)
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in & Cal & P205 ﬁxsion are analyzed Tt wad: -fotnd * that the 1
3 ‘ighf. of the i‘usion, whick occurs: during the- passi_ng of! the current, is o
lower than the: value req_uired by the Faraday Jdlaw, Tt wes: also established
'f;,that the entire a:nount of Ge. forming on the ea.thcde does not -abandon -

mains in 1t, The calculs.te& transi‘erence number: values indicate the e:d.s-
tence o*‘ e monc-cauion conduetivity in Ca.c‘_ P205_f.’usion..__ Sam i
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(2904-1952) . Tabls,
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RAYSKIY,S.M., nauchnyy sotrudnik; SMIRNOV, V.F., nauchnyy sotrudnik;
SHVARTSMAH, L.A., nauchnyy sotrudnik; MALKIH, V.I., nauchuyy
gsotrudnik. S e RS

"Rad {oisotopes in machine-building.® P.E. D'iachenko, Reviewed
by S.M. Baiskii and others. Zav.lab. 22 no.6:758-759 '56.

(MIRA 9:8)
1. Fizicheskiy institut Akedemii nauk S5SR (for Rayskiy, Smirnov);
2. PSentral'nyy pnauchno-issledovatel!skiy institut chernoy netal-
lurgil.
(Radioisotopes--Industrial applications) (D'iachenko, P.E.)
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"The £ Cations in Silicate Melts," .
1chlzurmzb;$g :.;, the Fourth Conference on Steelmaking, A.A. Baikov Institute o

Metallurgy, Moscew, July 1-6, 1957
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MALKIHN, V.I.
Kobility of Cations in wixtures of Fused

"Measurements of the Relative
Moscow, USSR

Oxides," V.L. Malkin, Shvarzman, L.A.,

tion at the International Conference on

Paper submitted for presenta
9-20 Sep 1957

Radioisotopes in Seientific Research, Paris,

Cent. Besearch Inst. of Iron Metallurgy, Moscow, USSR
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mﬁRK//\ , V- /\
137-58-4-6566

Translation from: Referativnyy zhurnal, Metallurgiya. 1958, Nr 4, p 36 (USSRI

AUTHORS: Malkin, V. L., Shvartsman, L.A.
..
24

TITLE: Measuring the Ion Transference (thtorf) Number of the Ca

in Fused CaO-P;05 (Izmereniye chisla perenosa iona Cal" v
rasplave Ca0O-P,05)

PERIODICAL: V sb. Fiz. -khim. osnovy proiz-va stali. Moscow AN
SSSR. 1957 pp 433-437. Diskus. pp 505-512

ABSTRACT: The following method was used to measure the ion trans=
ference numbers 1n oxide melts. A small corundum—coated
crucible, having a 1-1.5 mm aperture at its bottom, was
placed in a large-diameter crucible of the same materials. .
The slag (27% CaO, 73% PZOS) was charﬁed into the cruc-
ibles and weighed. The slag contained Ca 5, Graphite elec-
trodes were lowered into the melt on attainment of 10000C

temperature. After current had been passed through it, the
electrodes were removed and the crucible weighed with its

diaphragm and contents.
the experiment was determined in this way.

Card 1/2 was broken, an

The loss of weight in the course of
Then the crucible

d the weights of the catholyte and anolyte were
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Measuring the lon Transference {cont. )

determined separately. The Hittorf number x| of the Ca 1on through the
anodic space was calculated from the equation:

P- G I Ya
xl = X E ( l - I— + ) N
KB i Y

1

where qf was the weight of the anolyte after the experiment, q, was the
weight loss of the anolyte during the experiment, Ij and I; were the radio-
activities of the anolzrte before and after the experiment, p was the weight
percentage of the Ca“* ion before the experiment, K was the quantity of
electricitgf in farads, and E| was the numerical value of a gram-equivalent
of the Ca®? ion. Here Ga Was computed from the equation q5 K (E |+ Ez)xl,
where E, was the numerical value of a gram-equivalent of the 0%~ 10n. Four
experiments yielded the following values of xp. 1.06, 1.04, 1.06. 1.02. These
data show that the conductivity of the melt is by a single cation.

I K.

1 Metallurgy 2 Melts--Applications 3 Ion exchange--Measuremen-

Card 2/2
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DY S A

Y AUTHOR:

TITLE:

PERIODICAL:

ABSTRACT:

Card 1/2
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_ Malkin, V.I., Khokhlev, S.F., Shvartsman, L.A. 76-11-16/35

Determination of the Cation Transport Nuzbers in the Melt
NaZO.KZO.ASiOZ (Izmereniye chisel perenosa katiocnov v rasplave

Na0.K50.45107)

%hurm)a.l Fizicheskoy Khimii, 1957, Vol. 31, Nr 11, pp. 24,85-2,87
USSR

The relative mobility of the catlons Na* and K* with a charge, the
radii of which differed noticeably from each other, was investigated
jn a silicate melt, the composition of which correaponds to the
formula Nay0.K,0.48105. For the determination of the transmission
qumbers for Na* and K© the method [Ref.2] described already
previously was applied by making use of the redio isotopes Na

K42, The results of the experiments were somewhat surprising. They
showed that the mobilities of the Na*- and X'-ions are nearly

equal in the melt investigated here. There are 1 figure and 6 refe-
rences, 3 of which are Slavic

CIA-RDP86-00513R001031830003-2"
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i .
AR BN S et £ T ML AT G TR A KT R T e e IV VA e S PR S R A Y

76-11-1€/35
i Determinaticn of the Cation Transport Numbers in the Melt NaZO.KZO.bSiOZ

ASSOCIATION: Institute for Metallurgy and Metal Physica. Central Scientifioc
Research Institute of Ferrous Metallurgy, Moscow (Institut

metallovedeniya i fiziki metallov. Tsentral'nyy nauchno-
jssledovatel' skiy institut chernoy metallurgii, Moskva)
SUBMITTED: July 14, 1956
AVAILABLE: Library of Congress

Card 2/2
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Phatitrn. v 2.
EURDYUMOV, G.V., otvetstvennyy red.;
red.; MAIKINH, V.I1., red.;

red,; CHERHOV, K.N., red.izd-va; SIMKINA,

KASHINA, P.S., tekhn.red.

[Metallurgy and physical metall
Radicactive and S

on the Use of
Mational Economy and in

SAMARIN, A.M., red.; SHVARTSMAN, L.A.,
GOLIKOV, V.M., red.; RABEZOVA, V.A.,

Yo.B., tekhn.red.;

urgy proceediangs of the Conference
table Isotopes and Radiation in the
Science) Metallurgiia i metallovedenie;

trudy Vaesoiuznol nauchno-tekhnicheskol konferentsii po primeneniiu

radioaktivnykh 1 stabil'nykh izotopov 1 jzluchenii v narodnom

Izd-vo Akad, nauk SSSR, 1958. 518 p.
(MIRA 11:6)

1. Vsesoyuznay® nauchno~tekhnicheskaya konferentsiya po primeneniyu

radiocaktivnykh 1 atabil'nykh izotopov i jzluchenii v narodnom

khozialstve 1 nauke. Moskva,

Khozyaystve i pauke. 1957.

(Metallurgy)

(Physical meta 1lurgy)
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-~

AUTHORS:ialkin, V. I, and Koognlcvy, 3.F. (icsaowy

4 . .
TITLE: ileasurement o? the mraru ort Husbzrs for Ca ir lelts 1n
the Cal-ig0-310, ar Ca0-iig0~ AlQO -310- Sycuens.
(Izmereniye chisel psrenosa lona f&l‘“‘l/ﬁ v oTusslavadn -
sisten ckis' cal'toiya-lis magniya- .Iﬁmrﬁzur T rmst xal'tsiya-|e

-okis'magniya-ckis’ alJuA"L171~mrsm*cu9m,

PiaTODICAL: Izvestiya Akadenii Nauk 303R, Otdelinnlye Terhnichesxikh
laux, 1758, Nr 3, po 108--210 (U3 SR)

ABSTRACT: otrucuure studies or multicomponen
substantial interest :n metollurgy. Th
various ﬁon,unento in slags  walch are Lo
judged from the relotive tonic mobilities, dahd Jn‘ﬁniﬂh are
“1vcr by transport misver acasuremente. The behaviour of

wides such as ligO and Al O5 in silicase msits is of inter-

-
&

silicnte Telts are of
1€ beh"v'oar of the
nLc

est, since 1t NG4S been ‘Lalmpd (Rpfs ,£) that taesc owides

|
are amphoteric in melts irn fhe Ca0-ulgO-

-4:.C, -uloq zsted.
[
In relation ©o the 1'onic nature of the slag t;c amohoteric
behavicur a_pears in th 1pta1 be1q5 presant in caticn form
(in which i% nas an aunrwnlau cobility) =nd ip conplexX anion

form (whare the mobl ility is VPr) srnail), Tne authoTs of this
in VaO—AlZO5

Card 1/€ paper okrserved an amphoteric benaviour of ALS0

‘.

Y

APPROVED FOR RELEASE: 06/20/2000 CIA-RDP86-00513R001031830003-2"



"APPROVED FOR RELEASE: 06/20/2000 CIA-RDP86-00513R001031830003-2

sleasurement of
Ca0-ii0 3102 and
—8102 me..s
mobility of Ca”" in thie system (Re ) The relative mob-
ilitv of <a ion in melts of the « nec iticns CalC.0- 5iz0,0-5
3 .3+253105 and ©20.1g0, 1—5Al,)03 102 (and in one of

compositiun Ca0,ugl. 3~ 25310, for omnarisoan) wac acasured to
clucidate the behaviour of Al and MzO. The (irct of these

four-component nelts differs n *h t 1™ The ternary systel.
in having wnart of tias 51 ; Oﬁﬂ A nethod pre-

viously described / 13 Jhlcn a9¢a C;.4 was
employed, but the C 13t abt the temperat-
ure used (1550°C), zo % ae i 4c be chanzed somewhat.
The electrolyzis zell (.Ju igure ) consizstad of a larze alun-
dum crucitle cc tuinin; ooon zrucibles, One of taese
had a hole 1in and CQﬂStludted the ansde diaphrazm, the
anode beling 1: tcﬂ ingside i%, The osther electrode was in-
serfcd in the - in the large crucible. The other szzall

crucible acfe” a ~neci; 1% had nc ns , 2ut was used
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lileasurement of the Tra "5b0r+ Hu*“’rw -
CaO—ngO—SiO2 and Ca0-li;0- Al —310 579

or
-
,.
L

to determine the Ca45 10ss from the chanje in
of the slag in it; the gctivity of the sla |
was used instead of the initinl activity ir uho
Of course, the accaracy of the trans orn nuber
is thereby reg’cpﬂ and the rosulto sidu.l o0
== somewhat aqualitative. Bu. even nua.ibaTiv
relative mobility -ive wvalanble data in @l
haviour of cations in nelts. The trans
was determined from the equatbinn:

N

J N

- T’q) *9A£

+ I-’Caau/a

where D 1o ‘2 '“Jvaan Oj weigh

experiment, 3a bei
- wa

of the calecium, al ~inium anpd oxygen iong, W TRS anolyte
veight (g). k the charge Hasd:z aradays . the anolyte
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measurement of the Tracspor? Hurbzrs for Ca r in L
CaO—MgO—0102 and Ca0-iig0~ A*Coa-oloq Systens,

activity after the expariaent, J the activity in the check

crucible and x,, the transuort number of Ca®’ .
S

Eq.(1l), whickh was derived (Rof.3) assuming a unipolar conduc-
u1v1ty for melts with *we cations, can be used here since
l. and 9 are ciose toomether, Tatles 1-3 give the

shows &that in the Ca0.lg0. 7-)5 3iC, melt the
[=8

1
h higher mobility than tno Mg ; when part of
aced by Al?O in: 0att transport number drons

results; L?Dl%
44 .
Ce ig of mnuc
the Mg0O is renl
appreciably, as Table 2 shows, JSince there ars 1o suitable
radio isotenes of Al and Mg it fculd nct be dD“iCive ¥y det:z—
mined which of the ions from thess metale competzs with Ca
in conducting the current. tut fhe autnhors suppcae that the
4 5 4.
main one is AL*YT ., The apsraciable mebiliv A1t in
a CaO—AlgO ~310, mels indicates thisg; s¢ does e reduced
[
j3{:40) content of foe Ca0,0+ 5130, 0~ ,A_.2O,5 3-25310, melt, relative
Lo the sornary systen, since if the ilg * he
Card 4/6

O

H

«

(]
<+O'$f'.)(

£
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leasurement of the Transport Haube cr Ca in toe
CaO—MgO—8102 and CaO-ilz0-Al.0,-310. Syatens.
[ 7 [y
game mobiiity as .o Lhe 00,380, 3.25310, one itz teansrort

L . a . et 0
number should bz rouuced. S0, if the i 1g Lol LoTnary

1

cystem is in no state 1o competbe with the Ca . then 1f the

£31l in the Ca” ranzport number in the four-cosponent

selt is to be atiributed 5o fhe sgt* it would Do nccessary

£to suppose a Very surprising lncrease in the trunsoort nunbar

of the latter. which is nighly improbadble. The resalts of

Table % indicate that when sonc 5f the 3i0, 1o tag ternary
S5t nwaber 4rons

system is replaced by Alqo.j the Catt transho
“—

51411 more markedly. Tnis inlicates that “ne current 1S
partially carried by Al in cation form;, ib 18 doubtful if

it can be suppossd thas the Lgtt is of hisn mobilivty in this
melt, since when the acid 5102 is rewvlaced by anshoteric A1205
the 'acid’ features of ioms such as Mg++ snould pe more acried,
and the meobility thrrefore reduced, The reculcs taus indicate
that Al -exists in cation Lorm in melts io the Cal-1350-
—AlEOB—SiOQ system. and that M0 hae acid oroperties, 590 both

ot
~
(v

Al,0, and Mz0 can bhe -onsideredl a2z amonoteric Wil in shese

<

T A AR Ly R TR e
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AT R SRR

nt of the Trans:ort 54%?335‘f:,
and CaO—Z.ZgO—Al?O.{)-olo2 5¥S

melts. The ficure shows a sketcl ) Dables "
for transoort nunber 124 wr<7if D“ﬁlaén T tion
a res .10 {(Iin iz .
rive the measurel redt.ild, : . e e
i*n the exception of the tebles referzsnces
30V es,

. 1e 1 flp'ure And 4
. are 3 tables, = sIICnTL

sNIIChIm)

p]
2
*3 H

ASSOCTIATION: Institut metalliovedeniya 1
(Metallcgraphy and Metal Fhyslcs

SUBMITTED: July 2., 1357.
1. Metallurgy 2. Sili=ate cumponen tg~~Etensvioy

Card 6/6
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MALKIN, V.I.; POKIDYSHEV, V.V.

e Do L S

Ha + ion in 14 _O0,Ha 0,4510
2 2 2

Ch;;ngo of the transference number of
158. ( vIRA 11:10)

melt. Zhur. neorge. khime. 3 no.9:2219-2220 S

1.Institut metallovedeniya 1 fiziki metallov TSentral'nogo nauchno-
{gssledovatel!skogo instituta chernoy metallurgii.

{Ions) (Blectrochemical analysis)

A "
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AUTHORS:
teiTLE:

Measuring %he Number

Cobalt Silicate

Malkin, V. I. and Pokidyshev, V. V.

of Ion Transfers in a Sodium-—
Melt (Izmereniye chisel perenosa ionov

CIA-RDP86-00513R00103183000

SRR

3-2

S

S0V/24-58-5-25/31
(Moscow)

v rasplave natriy-kobal’ tovogo silikata)
PERIODICAL: Izvestiya Akademii Nauk SSSR, Otdeleniye Tekhnicheskikh

Nauk, 1958, Nr

In earlier work of

9

ABSTRACT: ones of

a comparison was made of the mobility of
melt of the composition Na2OﬂCaO“48102.

jons in a silicate
Although the two 1lons have

mobility of the single
high as that of the ion Ca

of
radius of which is
For this pugpose thgz
the ions Na® and Co

lower

chafge ion Na

interest to compare the mobility of Na
than i i .
measured the
in the melt

which the 0:81i ratio is the same as

5, PP 129-1351 (USSR)
the authors and his team

Ref 1),
Na' and Ga"+
almost equal radii, the
is over twice as
The author§ considgged it
with Co” , the

number of transfers of
2Na2O=CoO°6SiO2 for

for the melt

Na,0:Ca0-48i0, but the molar concentration is twice as

large as the concentration
Card 1/3 number of transfers was

carried out by a me thod

Measurement of the
which was

of Co0.
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S0V/24-58-5-25/31
Measuring the Number of Ion Transfers in a Sodium-Cobalt
Silicate Melt

described in detail in earlier work (Ref 2) of one of the
authors, which is based on measuring by means of radio-
active tracers the small changes in the cathion and

anion concentrations in the case of passing gﬁ small 60
gquantities of electricity through the melt; Na and 80
were used. The experiments were carried out at 1200 C
and the results are entered+in a table, p 130. The number
of transfe£§ for the ion Na® approaches unity, whilst for
the ion Co” ' they are nearer to zero, Thus, in the
investigated melt the+£atio of the mobility of the Ra
ion to that of the Co + ion ie larger than th$¥ratio of
the mobility of the Na® ion to that of the Ca” " ion in
the melt Na,0:Ca0°48i0,. This is exglained by the
smaller valg% of the raffius of the Co'® ion as compared
with the Ca, ion, which brings about a stronger link
between Co ion and the anion grid of the melt,
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SOV /24-~58-5-25/31
Measuring the Number of Ion Transfers in a Sodiru-Cobalt
Silicate Melt
' There are 1 table and 5 references, 4 of which are Soviet,
1 English,

0 ASSOCIATION: Institut metallovedeniya i fiziki metallov TsNIIChM
i (Institute of  Metallography and Metal Physics
' TsNIIChM)

SUBMITTED: October 17, 1957
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AUTHORS: Malkin, V. I., Pokidyshev,

The Determin

‘PITLE:

in the Melt of Li,0.Fa,0.4510,
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PERIODICAL:
(USSR)

ABSTRACT: The paper unde

mobility of cations in the
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of the Transference Number of t
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4 out by using the radioactive isotope
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5102 at 150-230°C is considerably

elt with a composition of
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with equal anions the mobility of one cation depends on the

properties of the other.
There are 1
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S0V /78-3-9-37/38

The Determination of the Transference Humber of the Ha+ Ton in the Melt of

:LiZO.Na2O.4SiO2
ASSOCIATION: Institut metallovedeniya i fiziki metallov (Institute of

Metallography and Physics of Metals) Tsentral'nogo nauchno=
jissledovatel!skogo instituta chernoy metallurgii ‘of the Central

Scientific Research Institute of Ferrous Metallurgy)

SUBMITTED: March 18, 1958
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AUTHCR: Malkin, V. I. 32-24-6-43/44
o i
TITLE: Conference on the Use of Radioactive Isotopes in Iron Metallurgy
(Soveshchaniye po primeneniyu radioaktivnykh izotopov Vv chernoy
metallurgii)

PERIODICAL: 7avodskaya Laboratoriya, 1958, Vol 24, Nr 6
pp. 7183 - 784 (USSR)

ABSTRACT: Froam Mdarch 25 - 28, 1958 a conference convened by the Central
Scientific Resezrch Institute for Iron Metallurgy was held
in Moscow in order to discuss the above subject. It was attended
by the workers and the staff of the factories and scientific
research institutes. 20 metallurgical works and 30 scientific
research organizations took part in it, and 35 contributions
and reports were made., In the contributions by P.L.Gruzina
(Central Scientific Research Institute for Iron Metallurgy)s
I.G.Polovchenko (works imeni Dzerzhinskiy), Ya.S.Gordaneva
("Azovstal' " works), Yu.P.Belyayeva ("Il'ich"” works), VoA. =
Smolyak (Dnepropetrovsk metallurgical works) the problems
concerning the use of radiocactive isotopes in bluest furnace
industry were discussed, while the lecture by L.A.Shvartsman
Card 1/2 dealt with the use of isotopes in steel casting. Furthermore,

A "
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Conference on the Use of Radioactive Isotopes in 32-24-6-43/44
Iron Metallurgy

the topics of the contributions by A.l.Skrebtsova, I.G.
Golt'dshteyn, V.K.Latyshev and V.S.Tokmakov, O.l.lgnat'yev,
P.L.Gruzin, S.V.Zemskiy, A.Ya.Yampol'skiy, N.G.Bogdanovs,
0.I.Val'ter, Ye.S.3hlyakhovetskiy, A.G.Vasil'yev, L.I.
Strelkov, N.I.Volkova, N.G.Gusev, V.A.Korotkova and V.F.
Smirnov are nmentioned and respective comments are nade., At
this conference the decision was made that a further develop-
ment of the use of radiocactive isotopes is necessary in order
to make it possible to solve problems in metallurgical science.

1. Iron--Metallurgy 2. Radicisotopes--Applications

Card 2/2
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AUTHOR: Malkin 1. ,(Hoscow ) 74-27-3-4/1

TITLE: On the Mobility of Cations in Silicates (O pcdvizhnosti
xationov v 8ilikatakh)

PERIODICAL: Uspekhi Khimii, 1958, Vol. 27, Br 3. pp. 306-315 (USSR)

ABSTRACT & At the beginning the author discusses the physical and
chemical properties of the silicates. Facts concerning
the mobility of the iomno in simple systema: the basic
oxide is silicon dioxide. Due to the small ionic radius
and the great charge the silicon deforms the electron
cloud of oxygen. The binding between silicon and oxygen
is covalent to 50%. Moreover, the author discusses the
special polarizability of silicon dioxide. Two generally
known concepts exist on the structure of the gilicate
glasses The second is of interest because it is assumed
that the glass contains certain chemical compounds . It
is of interest that gsilicate glass consists of anion com=
plexes and metal cations and that it has short-range order.
This makes possible to utilize some rules which are charac=
Card 1/3 teristic of the crystalline state on the observation of the
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On the Mobility of Cations in Silicates 74-27—3-4/7
migration process of the particles in the glasses . Accor=
ding to Frenkel! (Reference 10), the translocation of the
particles in the crystal lattice is caused by the transi=
tion of these particles into the interstitial sites of thz
lattice. In order to reach the interstitial site the ion
must overcome the potential barrier. The ion gets the energy
necessary for it at the cost of the energy fluctuation of
the thermal oscillation. The experiment proved the assump=
tion that the cations are the most mobile particles in the
silicates It was demonstrated in the measuring of auto=
diffusion (with Ca and Si) in crystals of CaSio5 by means

of radioactive isotopes of Ca and Si that mobility of 51
is approximately by three orders of magnitude gmaller than
that of Ca. Conductivity increases with the decrease of the
silicon content in the binary glass. In measuring the elec=
tric conductivity in binary gilicate batches it was found
that conductivity increases with simultaneous decrease of N
the silicon acid content. In this connection the intensity 2
of the Coulomb interaction between cation and anion plays
Card 2/3 an important rSle. The author discusses in detail the re=
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On the Mobility of Cations in Silicates 74-27-3-4/1

jative mobility of the cations in the complex silicate
system. At the end it is stressed that at present a col=
lection of experimental data on the mobility of the par=
ticles in the silicate systems is very important in order

to make possible a future generalization on a wide basis.
There are 1 table and 36 references, 14 of which are Soviet.

1. Silienates-~-Physical properties

Card 3/3
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AUTHOR : Wﬂ 76-32-4-18/43
TITLE: Measurement of the Trznsport Numbers of Cations in the
1{20.0:3.0.43‘102 Melt (Izmereniye chisel perenosa kationov

v rasplave K20~Ca0.48102)

PERIODICAL: zhurnal Fizicheskoy Knimii, 1958, Vol. 32, Nr 4,
pp. 838 - Bdo (USSR)

ABSTRACT: From resulis of earlier investigations in this field it can
be concluded that the mobility of cations in silicate melts
of this kind is esgentially greater than that of anions. In

the present work the transport numbers of the ions Kt and

Ca+2 in the melt mentioned in the title were measured, with

the radioisotopes K42 and Ca45 being used.The radioactivity

of K42 was measured with a B -2 counter and that of Ca45

with a Bbel—ZS counter., The equations for the calculation
of the transport numbers are mentioned just as well as 2

Card 1/2 table with the results of seven examinations. It is noticed
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76-32-4-18/43

Measurement of the Transport Humbers of Cations in the KZO.CanA,SiO2 Helt

that the mobility of.K+ jons exceeds essentially that of Ca+2

jons, from which fact can be concluded that an interaction
of the cations is present also in gufficiently acidous sili-
cate melts. A comparison of the obtained results with those
of an earlier work with Nat and Cca*t? ions shows that the

ratio Nat and K* is not equal to that of Ma' and ce*?; thus .
we have here a proof for the interaction of cations. The re-
jative mobility of the cations would have to te a function
of the cation radii as well as of the ratios in magnitude bet-
ween cation valence and radii. There are 1 table, 5 references,
4 of which are Soviet.
ASSOCIATION: Institut metallovedeniya i fiziki metallov TsNIIChiilloskva
(Moscow Institute for Metallography and Yetal Physics TsNIIChL)

SUBMITTED: December 28, 1956
AVAILABLE: Library of Congress

1. Silicate ions--Motion 2. Potassium isotopes (Radioactive)--Appli-
Card 2/2 cations 3. Calcium isotopes (Radioactive)--Applications
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PHASE I BOOK EXPLOITATION S0v/2125

Tsentral 'nyy nauchno-issledovatel'skiy institut chernoy metallurgli.
Institut Metallovedeniya 1 fizikl metallov

Problemy metallovedeniya i fiziki metallov (Problems in Physical
Metallurgy and Metallophysics) Moscow, Metallurglzdat, 1959.
540 p. (Series: Its: Sbornik trudov, 6) Errata slip inserted.
3,600 copies printed.

Additional Sponsoring Agency: USSR. Gosudarstvennaya planova komisslya.

Ed. of Publishing House: Ye.N. Berlin; Tech, Ed.: P.G. Islent'yeva;
Editorial Board: D.S. Kamenetskaya, B.Ya. Lyubov (Resp. Ed.),
Ye.Z. Spektor, L.M, Utevskiy, L.A., Shvartsman, and V.I. Malkin.

PURPOSE: This book is intended for metallurgists, metallufgical
engineers, and speclalists in the physics of metals,.

COVERAGE: The papers in this collection present the results of
investigations conducted between 1954 and 1956. Subjects

Card 1/18
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Problems in Physical Metallurgy (Cont.) S0vV/2125

covered include crystallization of metals, physical methods of
influencing the processes of crystallization, problems in the
physical chemistry of metallurgical processes, development of
new methods and equipment for investigating metals, and
production control. References follow each article.

TABLE OF CONTENTS:

1Y

PART I. CRYSTALLIZATIQN OF METALS

Dukhin, A.I., Candidate of Physical and Mathematical Sciences. 3
Crystallization of Metals and Alloys 1n Small Volumes 9

Dukhin, A.I., and V.Ye, Neymark, Candidate of Physical and
Mathematical Seciences. Effect of Boron and Titanium on the
Supercooling of Steel 34
The results of measuring the supercooling of steels lead to
the conclusion that the energy of nucleation in type-Knl8N9
austenitic steel is much greater than in type-Kh27 ferritic
steel. This explains the difficulty of refining the grain
of ingots of Khl8N9 steel by means of additions of titanium .
and boron, as well as the ease of refining the gain of Knh27 )

card 2/18
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ateel with the aid of seed crystals. It was shown that modifying
additions of titanium and boron diminish the capacity of Kh23Hl
steel for significant supercooling. Titanium and boron, at
concentrations which produce minimum supercooling of the melt,
refine the dendritic structure at rapid rates of solidification.

Neymark, V.Ye., and A,I, Dukhin. Effect of Modifying Agents on the
Structure, Skin Deformation, and Solidification Rate of Steel
Ingots 39

Skin defects were revealed in ingots of four types of steel

(St. 3, Kh27, Knh23N18, and Kh18N9) by the vacuum-crystalli-

zation method. It was found that modifying agents (titanium,

zirconium, and boron) reduce skin deformation and accelerate

the skin-solifidication rate of these steels in varying

degrees. The results obtalned suggest that it would be

advisable to investigate the possibility of using modifying

agents for lessening skin deformation and increasing the

skin-solidification rate in the contlnuous casting of steel.

Card 3/18
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Kamenetskaya, D.S., Candidate of Physical and Mathematical
Seciences; E.P. Rakhmanova; Ye.Z. Spektor; and V.1. Shiryayev.
The Mechanism of the Effect of Aluminum on the Formation of
Crystallization Centers in Liquid Iron
Liquid primary iron (electrolytic and direct-reduction) con-
taining no active undissolved impurities or surface-active
dissolved impurlties can easily be supercoocled 260-270° C,
below the melting point. Nonactivated particles of AlpO, have

1ittle effect on the development of erystallization cenéers
in iron. But the start of the crystallization process in iron
containing particles of Alp0O4 has an activating effect on the
particles and results 1n a dgcrease in supercoocling capaclty.
The introduction of small quantities of aluminum into iron
sharply reduces the supercooling capacity. The small degree
of supercooling in such cases is in accord with the fact

that additions of aluminum to steel act to refine the grain.
In view of the results of this investigation and others, this
effect may be explained by the fact that small additions of
aluminum decrease the energy of nucleation in liquid iron.
Because of the surface activity of aluminum, nucleation can
take place spontaneously with but slight supercooling, as a
result of which a fine-grained cast structure 1s obtalned.

Card 4/18
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Malkin, V,I., Candldatve of Technical Sciences. Mechaniam of the .
Croweh of Crystalls From the Liquid Phase 76

Lyubov, B.Ya., Doctor of Physical and Mathematical Sciences, and
D.Ye Temkin. On the Theory of Crystallization in Large Volumes 84

Leont 'yev, V.I. Effect of Ultrasonic Waves on the Crystallization

of Ingots
For effective passage of ultrasonic waves through molten metal

1t is necessary to establish a definite limit of specific
ultrasonic power. The time necessary for action of the waves on
the molten metal must exceed 2 certain minimum, but at the

same time need not be as great as that required for complete
solidification. Better results are obtalned with the use of
wider ingot molds and slower cooling. Ultrasonic waves induce
intensive crystallization in all directions from numerous
nuclei, the formation of which is alded by the action of the

waves.

card 5/18
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Gurevich, Ya.B., Candidate of Technical Sclences; V.I. Leont'yev;

and I.I. Teumin, Candidate of Physical and Mathematical Sciences.

Effect of Elastic Vibrations During Crystallization on the

Structure, Mechanical Properties, and Deformability of Kh2T7

and Kh25N20 Steel 117
The application of elastic vibrations during erystallization
results in a marked refinement of the grain. The linear
dimensions of the grains are 3-5 +imes smaller than those of
ordinary grains. Columnar crystals are almost entirely
lacking. In addition, nonmetallic inclusions are relatively
small and uniformly distributed. The mechanical properties
of both types of steel are improved.

Neymark, V.Ye. Application of the Vacuum-Crystallization Method

for Producing Hollow High-alloy Steel Ingots for Rolling Into

Tubes D 137
This method is recommended for the production of high-
quality thin-walled lngots (blanks). In cases where the
blanks are long and thich-walled, or short and thin-walled,
the centrifugal-casting method is preferred. The vacuum-
crystallization method 18 still in the experimental stage,

Card 6/18
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but 1s already being used at several Sovietf machine-building
plants for producing hollow eylindrical blanks from
nonferrous metals and alloys.

Yemyashev, A,V.; A.M, Zubko, Candidate of Physical and Mathematical
Sciences; and V.Ye. Neymark. On the Effect of Vacuum Melting and
Teeming on Metal Properties and Ingot Quallity 169

Zelenov, A.N., and D.S. Kamenetskaya. Effect of Inert Gas
Furnace on Gas Content 1in the Metal 187
in metal melted 1in an
atmosphere of argon at a pressure of 1-450 mm. Hg has little
relationship to the pressure of the argon and is considerably
lower than in the original charge. The lnert gas must be
purified of oxygen 1f a pressure 13 used at which the partial
pressure of oxygen would exceed 0.01 mg. Hg. The same applies
to nitrogen contained in the inert gas, provided the nitrogen
reacts with the metal.

card 7/18
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Gorbatenko, A.K., and D.S. Kamenetskaya. On the Shape of
Equilibrium Curves of Binary Alloys

PART II. PHYSICAL CHEMISTRY OF METALLURGICAL PROCESSES

Tomilin, I.A., Candidate of Technical Sciences, and L.A. Shvarts-
man, Doctor of Chemical Sciences. Effect of Silica, Calcium
Oxide, and Sodium Oxide cn the Distribution of Sulfur and
Phosphorus in Iron and Ferruginous Slag
It was found that the heat of transfer of sulfur from iron
to slag in the system Fe0-SiOp, saturated with 8ilica, 1is
decreased by the addition of Cal0 to the slag. At a concen-
tration of about 20 percent Ca0 the heat of reaction amounts
to some 13,000 cal./g. atom, which coincides with the heat
of transfer of sulfur from iron to ferruginous slag. Further,
on increasing the content of Ca0 in the slag, a certain
increase in entropy takes place. An overall result of these
processes 1s a reduction in the value of the coefficients of
sulfur distribution in comparison with acid slag not containing
Ca0. The introduction of NapO into the slag causes the same
phenomenon to take place, but in a greater degree. These

Card 8/18
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facts may be explained by the specific interaction of lons in
the acld fusion. The free energy of solution of solid iron
sulfide in ferruginous and ferruginous-silicate slags was
calculated. It was shown that the heat of transfer of
phosphorus from iron to acid slag does not differ from the
corresponding figure in the case of ferruginous slag. The
coefficients of diffusion of phosphorus, however, are con-
siderably leas in the first case than in the second. This can
be explained by the presence of a "structure" of silicate
polymers in the acld slag. Additions of Ca0 and Nap0 to acid
slag increase the heat of reaction of dephosphorization, and
at the same time the values of the coefficients of distributlon
rise.

Kozhevnikov, I.Yu., Candidate of Technical Sciences, and

L.A. Shvartsman. Effect of Oxides of Alkall Earth Metals on
the Equilibrium of the Dephosphorization Reactlon of Iron 221

Card 9/ 18
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Petrova, Ye.F.,, and L.A, Shvartsman, Effect of Alloying ,

+Elements on the Thermodynamic Activity of Carbon in Gamma Iron
It 18 shown that the activity of carbon in gamma iron con-
taining additions of Mn, Cr, V, and Ti 1s considerably
higher than in non-alloyed austenite. This would indilcate
that the bond strength of carbon dissolved in gamma iron
is substantially increased by the introduction of =arbide-
forming elements,

Vintaykin, Ye.Z. Methods of Determining Vapor Pressure Over
Metals and Alloys

Malkin, V,I. Measurement of Crystallization Rates in Slags of
the System CaO—A1203- S10p '

For .wo slags of this system a determination was made of
the relationship between temperature and rate of crystalli-
zatlon in the temperature range of the vitreous state.
Within a narrow temperature range this relationship can be
described by a simple exponential law, Determinations were
also made of the energy of activation of the rate of
crystallization, The high value of the energy of activation

Card 10/18
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for slag consisting of 23 percent CaO, 18 percent Al,05, and
59 percent 5102 (g%,OOO k cal./mol) as compared with tgat for
slag consisting of 23 percent Cal, 32 percent Al503, and

45 percent Si0o indicates the presence of eationic aluminum
in these slags.

Malkin, V.I., and L.A. Shvartsman, Change in the Transport
Number of the Nat Ion in Fused Sodium Silicate 311

Malkin, V.I., V.V. Pokidyshev, S.F. Khokhlov, and

L.A, Shvartsman. The Effect of an Electric Current Passed

Through the Slag-Metal Boundary in the Desulfurization Process

of Pig Iron 314

Osipov, A.I., L.A. Shvartsman, V.Ye. Tudin; and M.L. Sazonov.

On the Uniform Distribution of a Small Addition in the Slsag

During the Production of Steel in a 350-ton | Open-hearth

Furnace 318

Card 11/8
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The distribution pﬁocess was studled with the use of a radio-
active isotope (Ca%*5). It was shown that the process of
diffusion of a substance 1n slag takes place at a consider-
ably slower rate than in metal.

Shvartsman, L.A., A.I. Osipov,, V.I. Alekseyev, V.F. Surov,
M.L. Sazonov, M.T. Bul'skiy, S.A. Telesov, A.M, Skrebtsov,
A.M. Ofengenden, L.G. Gol'dshteyn, and F.F. Sviridenko. An
Investigation of the Kinetics of Scrap Melting in the
Scrap-Ore Process
A method for determining the speed of melting scrap in
an open-hearth furnace in the scrap-ore process was
developed on the basis of this investigation. The method
i3 based on "isotopic dilution"” using radioactive cobalt,
It was shown that the melting speed depends on the duration
of the pig iron pouring process and carbon content in the
bath.

Stupar', S.N. Investigation of the Transfer of Sulfur from
the Gas Phase to the Bath in the Basic Open-hearth Furnace
The transfer of sulfur from the gas phase to the bath
takes place most intensively during the loading of the
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R metallic portion of the charge, The speed of sulfur absorption

- : during this period is 17-25 percent per hour, during pre-
heating 8-11 percent, and during final melting 3-7.5 percent.
Percentage 1s based on the sulfur content in the metal,

PART III. METHODS AND EQUIPMENT

Perkas, M.D,, Candidate of Technical Sciences, Determination of
the Depth of Decarburized and Carburized Layers by the X-ray

Method 3€3
3. The maximum carbon content in the specimen was found to be .
not of the surface but at some depth (0,1-0.2 mm.) from

the surface,

Zubko, A.M., Candidate of Physical and Mathematical Sciences, and
Ye 2. Spektor. A Quantitative Method for Determining the
Graphitization of Coke in the Blast PFurnace 372
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Lyashchenko, B.G. On the Possibility of Localizing Carbon
Atoms in the Austenite Crystal Lattice by the Neutron
Diffraction Method 378

Litevskly, &.M., Candidate of Technical Sciences. Some Problems
Concerning the Semidirect Investigation of Multiphase Alloys
by the Electron Microscope Method 381

.
pows

Zakharov, A.I. Determining the Integral Neutron Flux During
the Bombardment of Materials in a Nuclear Reactor 389

Felinger, A.K. Controlling the Output Current of a Photo-

eleciric Multiplier 304
It 18 possible to control the output current and amplifi-
catlon coefficlent of an electric multiplier (FEU) by
varylng the voltage of one of the diodes.

Afanas'yev, V.N, One Posslble Method of Constructing a
Multichannel Amplitude Analyzer 397
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Pliskin, Yu.S. Method of Designing Installations for Levitation
Melting of Metals..
Methods of levitation melting of metals are compared, and a
simple method of designing an inductor sufficiently accurate
for practical purposes 1s proposed.

Teumin, I.I. Princlples of Designing Magnetostrictive
Vibrators
Basic principles of designing magnitostrictive vibration
for untrasonic industrial equipment are presented. Special
attention is given to the analysis of operating conditions
in machining crystallizing metals and alloys

Latyshev, V.K., and A.K. Felinger, Logarithmic Electron Con-
verter for Type MF-4 Microphotometer

Tatochenko, L.K., Yu—V, Moysh, V.V, Lyndin, and B.S, Tokmakov.
Magnetic Particle Inspection Method Used in Metallurgy
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Zakharov, A.I. Proportional Neutron Counters Utilizing Boron
Trifluoride
The author states that, ordinarily, gas obtained from the
composition of a solt by heating 1s used in proportional
neutron ~.unters. However, he further states, BF3 obtalned
from glas. containers 1s also effective.

Kornev,Yu.V., Candidate of Physical and Mathematical Sciences.
A Simple Electronic Magnetic Spectrometer for Identifying
Radiocactive Isotopes
A simple portable design of a beta-spectrometer based on
focusing electrons by means of a transverse uniform mag-
netic field is described.

Tatochenko, L.K., and V.V, Lyndin. Instrument for Rapid
Determination of the Curie Polnt
The instrument described is successfully being used at
the TSNIIChM for investigating properties of ferromegnetic
alloys.
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Remote-control Radiometers for Radiometric

Af'anas‘'yev, V.N.
Investigation.of Certain Blast Furnace Production Processes 492
Latyshey, V.K. Us of Radioactive Isotopes for Measuring
Levels Lof liquids 499
Latyshev, V.K., Yu.S. Pliskin, and L.K. Tatoshenko. Automatic
Level Regulator for a Continucus Steel-casting Installation 512
Spasskiy, M.N., and L.M. Utevskly. High-frequency Vacuum

520

Melting PFurnace . ..

Gurevich, Yu.V., and V.Ye. Neymark, Selection of Conditions for

- "oes Ei530 and EI533 Steels in the Cast State 527
r .e stren_"~h and plasticity of high-alloy steels, types
.I533 and . "530, are sharply reduced with an lncrease in
-emperature Mechanical properties of these steels were
nvestigate . in order to determine the possibility of

. 1proving ‘' aelr strength and plasticity at elevated tempera-

t.res by r:ans of alloy treating or by diffusion annealing.
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It was found that a substantlal increase in plasticity
results from the addition of 0.1-0.2] percent. Al and
0.2-0.3 percent Ba-Al alloy. Addition of Titanium greatly
reduces the plasticity.

Tokmakov, V.S. Experlence Gained in the Use of Gamma-ray Flaw-
detection Method in Metallurgy
Experience. gained in the use of radioactive isotopes for
the purpose of flaw detection has shown that 1t 1s possible
to use this method in checking castings and welded
structures,. ’

AVAILABLE: Idbrary of' Congress
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AUTHORS; Halkin, v, 1., Pokidyshev, v, v, sov/?e-4-11-4e/50
; TITLE; M'Measurement of the Transference Number of He.+- and Ba2+-Ions in

the Malt N320.3a0.48102

PERIODICAL; Zhurnal neorganicheskoy khimii, 1959, Vol 4, ¥r 1,
PP 2645-2646 (Ussr)

ABSTRACT: In order to determine the relative mobility of a bivalent ion
: the radius of which jig larger than that of ca2*, a2 nelt wag
o, Prepared fronm Na.acoj, 33003 and rock crystal, and the trans-
ference number Was computed by means of the radicactive isotopesa
: Na24 (5 experiments) and pg 140 (3 experiments) according to the

equations derived ipn reference 4. ia had been expected, the
tranaport of electricity in the melt HaZO.Be.O.48102 takes place

only by cations (sum of transference numbers ~1). The fraction
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Meagurement of the Transference Number of SOV/78-4-11-48/50

da*- and BaZ*-Ions in the Melt Na,0.Ba0.4510,

of Ba in the transport is much smaller than that of Caz+ in the
melt N320.0a0.48102 which is assumed to be due to the lower

mobility of Ba.z+ caused by the larger radius. There are
1 table and 7 references, 6 of which are Soviet.

Institut metallovedeniya { fiziki metallov (Institute of
Metallography and Mesal Physics) - Taentraltnyy nauchno-

1ssledovatel'skiy institut chernoy metallurgii (Central

Sojentific Research Institute of Ferrous Metallurgy)

ASSOCIATION:

SUBMITTED: February 2%, 1959
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Effact of elactric current passed through a metal-slag boundery

on the proceas of iron desulfuration. Probl.metalloved.i fiz.

met. no.6:314-317 '59. (M1BA 12:8)
(Cast iron--Elactrometallurgy)

(Desulfuration)
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5(4)
AUTHORS: Malkin, V. I., Pokidyshev, V. V. SOV/20-127-6-30/51

BERIADTE

TITLE: Determination of the Relative Mobility of Alkali Metal
Ions in Silicate Melts

PERIODICAL: lzokla(;y Akademii nauk SSSR, 1959, Vol 127, Nr 6, pp 1253-1255
Uasr

ABSTRACT: The present investigation was jntenéed to explain the relation
between ionic radius and mobility for alkali cations. The ana-
lye*s was made by measurement of the Hittorf{ number in silicate

melts consisting of Mego.Me£10.4Sioz (Me = Li,Na,K,Rb,Cs), and
the concentration change of the one cation was observed by

means of Naz4, K42, Rb86, or 08134 marking. The experiments
were performed at 1200° by using a corundum cell. Table 1
shows the measured Hittorf numbers, the radii as calculated
according to Pauling, and the coordination numbers. It vas
discovered that with increasing radius of the cation there is
a tendency %to raise the Hittorf number according to the les-
gsened strength of the linkage of the cation to the anion of

the melt. The raise of the Hittorf number does not proceed
card 1/2
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monotonously.
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sov/20-127-6-3o/51

Not always does g great difference between two

radii of the cationsg correspond to a great difference of the
Hittorf numbers. The relative mobilit

big cation more tha
both these factors

forces) causes a zi
There are 1 figure,
Soviet.

ASSOCIATION:

Institut metallovedeniya i fiziki metallov Tsentral'nogo

nauchno—issledovatel'skogo instituta chernoy metallurgii
(Institute of Metallography and Meta] Physics of the Central
Scientific Research Institute of Farars detallurgy)

PRESENTED ;
SUBMITTED:
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April 24, 1959’
April 22, 1959

by ¢. v. Eurdyumov, Academician
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s/032/62/oze/005/oo4/017

B101/B138
AUTHORS: %ElEEEl.Xi/;”’ and Mogutnov, B. M.
TITLE: Methods of measuring the diffusion coefficient in silicate

melts
PERIODICAL: 7avodskaya laboratoriya, V. 28, no- 3, 1962, 291 - 206

TEXT: This is a survey of methods published for determining the diffusion
coefficient in slags and other silicate melts. Tagging with radio-
isotopes and jnvestigations of electrodic processes are mentioned. Egqua-
tigns are given for calculating the diffusion coefficient. The following

Soviet authors are mentioned: Han Ch'ih-yung, V. &. Grigoryan, /
A. A Zhukhovitskiy (Izvestiya Vysshikh uchebnykh szavedeniy  Chernaya
metallurgiya, 55 3 (1961), I. A. Novokhatskiy, O. A- Yesin, -

S. K. Chuchmarev (Doklady AN SSSR, 136 (4), 68 (1961), and Yu.P Nikitin,
0. A. Yesin, Ye. §. Vorontsov (Zhurnal fizicheskoy khimit, 32 (6), 1420
(1958). There are i1 figure and 39 references: 20 Soviet and 19 non-
Soviet. The four most recent references to English-language publications
read as follows: T. Saito, K. Maruya. Sci. Rep. Research Inst . T%hoku
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(1959); L- Ya %utﬁerworth’s Sei. Publications, London, 9'5\ )29 &1) y
gemgeriz:§§; L. Yang K Trans. of Metallurgical Soc. of AIMb, ,

. Hen , L. ,

(1961).
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L 790 366 __EWT( >/m€t}/zwpcz)[swp(u) TIP(e) T IB/INIE/IG
ACC IR APSGZ’I%Zm ~ SOURCE CODE: 6Ri0363i65/001[010/1 :

gAY KM‘F ; _
ORG: ,Central Sci ntiﬁc Research Insﬁtute of FerrmMetaHurgym. E.

mf methsd is used ta determine the thermodmaml k
ckel-aluminum (0 =25 at. % Al), in the ternary system Ni-Al-Cr (0 - 21 At
'-Al—Co'aud Ni-Al-—Feiwith 2 Onstant ratio of atomic fractions -
eext nfs ,were carried ouf: at 770

“cepts of dqnor-acceptot intemcﬁcu. ‘The data are in good agreement with thoge obtaigl' b'y :
mgatguring the vapor pressure aaf; with calorimetric measurements, -Orig. art. has figures|
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RWT (m) /EWP(t)‘. ETI IJﬁ (c) JD/Vﬂ'yJW/I W/JG
e A 5013372 L SOURCE CODE: UR/0370/66/000/002/0166/0173 Sy
AUTHOR. ,Halkin. V. I. (Moscow); Pokidyshev, V. V. (Moscow)

Ay

_ORG: | none { 1;' /b/'o ¢

TITLE: Determination of the thermodynamic activity of aluminum in Nt <Al /nd Ni-Al-Cr
~alloys by the electromotive force method

SCURCE: AN SSSR. Izvestiya. Metally, no., 2, 1966, 166-173 .
Iy M
TOPIC TAGS: nickel alloy, aluminum alloy, chromium containing alloy, free energy

ABSTRACT: 1In order to detemmine the influence of chromium on the interaction of
nickel and aluminum, the emf method was used to determine the activity of aluminum
in alloys of the binary system Ni-Al in the concentration range frem 0 to 25 at.?% Al
and in the a-Al section of the ternary system Ni-Al-Cr (8.38 at.% Cr, 91.62 at.Z

Ni « 100 at.% Al) in the concentration -ange from 0 to 21 at.% Al. The experiments
were performed at 1045, 1090, 1135, and 1180°K. A pronounced negative deviation from
ideality was observed in the alloys of both systems. The work of formation of the
alloys and the magnitude of these deviations decrease as chromium is added to the
alloys of the binary system. The observed decrease in the interaction of nickel and
aluminum in the presence of chromium may be due to the competition between aluminum
and chromium in giving up their electrons to nickel. The results obtained by the emf

Upc; 669,245'71%26
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A '-; B 25 . . N e
AGe NR AP6009u27 SOURCE CODE: UR/0020/66/166/006/1390/1392

b e

-

AUTHOR: _Malkin, V. I.; Pokidyshev, V. V. o

SN e PR L A AR b e 7o //!

ORG: Central Scientific Resegpg@mlnstltute of Ferrous uetallurg, im. I. P. Bardin
(Tsentral'nyy ne:chno-lissiedovatel skiy iRst.tut chernoy)

1
A

TITLE: Effect ci a third component added to nickel-aluminum alloys on the thermo-

dynami.c propertleg/of the y- and y'-phases

SOURCE: AN SSSR. Doklady, v, 166, no. 6, 1966, 1390-1392
TOPIC TAGS: thermodynamic property, nickel alloy, high temperature alloy

ABSTRACT: The act1v1ty qf alumlqyr in the y- and y -phiges of the Ni-Al hinary
system and the Ni-Al- Cr Mi-ALl-W,' Ni-Al- Cqﬂﬂnd Ni-Al-Fe'ternary systems was studied
by the emf metho. in the 10u%-1180°K temperature interval. The sum of emf of the
cobalt-aluminum raference electrode (containing 55-70% Al) and the test alloy char-
acterizes rhe work required for the transfer of aluminum from the aluminus melt into
this alloy. If <olid aluminum at the temperature of the experiment is taken as the
standard state then the isobaric-isothermal petential of the dissolution of aluminum
in the alloy, where Npj is the atomic fraction of aluminum, is defined by the

Card 1/3 UDC: 536.777
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expression
AZu=RTInagy = RTh Ya+ RTIn Ny = —rEF — ASfa(T — Thg), (1)

where n is the charge of aluminum ion, E is emf in volts, F = 23,060 (if AZ, is ex-
pressed in calories), a,) is the activity of aluminum in the alloy, va; 5 the ac-
tivity coefficient of aluminum, 85¢ is the entropy of the fusion of aluminum, Tg is
the melting point of aluminum in ©°K, T is the temperature of the experiment in 9K

In all of the systems investigited, extremely large negative deviations from the
ideal behavior were observed. These deviations decrease with an increase in temper-
ature, which indicates a strong interatomic interaction. This interaction is
greatest in the Ni-Al system, where the added third component increases the activity
of aluminum in the following order: Co, Fe, Cr, W. A similar sequence, character-
ized by the interatomic interaction in the systems upon the addition of the third
component, was also ?fserved in the partial teats of solution of aluminum in alloys
of y- and y'-phases.!®The effect of the third component on the thermodynamic activi-
ty of aluminum is related to the difference in the electronegativity of nickel and
of the added component. The greater this difference, the more effective is the
added third comprnent in increasing the activity of aluminum. As the solubility-of
the third component decreases in the y'-phase the activity of aluminum in this phase
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APPROVED FOR RELEASE: 06/20/2000 CIA-RDP86-00513R001031830003-2"



"APPROVED FOR RELEASE: 06/20/2000 CIA-RDP86-00513R001031830003-2

L 3822466
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increases. Orig. art. has: 2 figures, 1 table.

= 005/ OTH REF: 001
SUB CODE: 11,&/ SUBM DATE:

01Jul65/ ORIG REF:
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Translation from: Referativnyy zharnal. Metallurgiya, 1959, Nr 3. p 4 (USSR)

AUTHORS: Nosov, G. L., Malkin, V. M.

e
TITLE: Heating a Two-layer Plate (Nagrev dvukhsloynoy plastiny)
PERIODICAL: Tr. Ural'skogo politekhn. in-ta, 1958, Nr 73, pp 198-206

ABSTRACT: The analytical solution of the heating of an unbounded plate (P)
consisting of two layers with different thermal characteristics 1s
adduced. The heat transfer onto one of the P surfaces proceeds
according to Newton's law. The ambient space has a constant tem-
perature. No heat is lost on the reverse side of the P (adiabatic
surface or plane of symmetry). The thermal characteristics of the
layers and the heat transfer coefficient are assumed to be at their
medium values and independent of the temperature Cases are
examined when the temperatures of P are either equal at all points
at the initial moment or w.aen each layer has its own initial fem-
perature.

G G
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MAIKIN, V.M., inzh.

Accurate and efficient shaping of grinding wheels on flat-surface

srinding machines. Vest.mash., 40 no.2:60-64 ¥ ‘60,
o " (MIRA 13:5)

(Grinding wheels)
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Temperature fie
axchange proceas.

14 of a plate during the regenerative heal

T . VNIIMT no.8:5~ 62,
Stbor. nauch, trud ( iy

(Hea.t—Tmnsmission)
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TIMOFEYE/, V, N.j MALKIN, V. M; SHKLYAR, F. R.

hanger design., Sbor. nauch,
Theory of regenereive heat exc :
trud, VNIIMT no,8316-32 ‘62, MIRA 16:1)

(Heat exchangers—Design and construction)
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MALKIN G V, M,; TIMOFEYEV, V, N,; SHKLYAR, F., R.
/—————l—‘\
Developing methods for the calculation of regenerative heat
exchangers, Sbor, nauch, trud, VNIIMT no,8:41-67 '62,
(MIRA 16:1)

(Heat—Transmission)
(Heat regenerators)
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MALKIN, V, M,
Unsteady heat exchange in a fluid with lamipar flow. Sbor. nauch.
trud, VNIIMT no.8:106-118 '62, (MIRA 16:1)

(Hoat--Transmiseion) (laminar £low) -
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SHKLYAR, F. R.; TIMOFEYEV, ¥, N,; MALKIN, V, M,

Experimental investtgatfon of heat exchange coefficients ¢
during the regenerative heat exchange procesa, Sbor. nauch,
trud, VNIIMT no,8:162-177 '62. (MIRA 16:1)

(Heat reganera tora—Tagting)
(Heat——=Transmission)

APPROVED FOR RELEASE: 06/20/2000 CIA-RDP86-00513R001031830003-2"



"APPROVED FOR RELEASE: 06/20/2000 CIA-RDP86-00513R001031830003-2

SHKLYAR, F, R.; MALKIN, V, M,

Calculations of a blast furnace air prebsater with variable
air flow, Sbor. nauch, trud. WNIIMT no,B8:178-196 '62.

(MIRA 16:1)
(Blast furnaces) (Air preheaters)
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Mothods of calculating heat regenerators for industrial

furnaces, Sbor. nauch. trud. VNIIMT no,8:197-228 ‘é2.
cof Yo Tt (MIRA 16:1)

(Bsat regensrators)
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SHKLTAR, P, R,; TIMOFEYZY, V. N.; MALKIN, V. ¥,

th tars, Sbor,
Mathods of calculating blast furnace air prubea .
nauch, trud, VNIIMT no,8:229-245 '62. (MIRA 16:1)

(Blast furnaces) (Air preheaters)

APPROVED FOR RELEASE: 06/20/2000 CIA-RDP86-00513R001031830003-2"



"APPROVED FOR RELEASE: 06/20/2000 CIA-RDP86-00513R001031830003-2

;Z' K

VTR NE

JMALKIN, V. M,; SEKLYAR, F, R,

Simyltaneous blowing operation of two ai
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(MIRA 16:1)
(Blast furnaces) (Alr preheaters)
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Selscting optima thermal rates for air preheater opsrations,
Sbor. nauch. trud., VNIIMT no,8:278-288 ‘62,
(MIRA 16:1)

(Air preheaters)
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MALKIN, V, M.; SHKLYAR, F, R.

s p

Temperature distribution in solids of rectangular shape

under linear boundary conditions and internal over-all )
gources of heat. Sbor. nauch. trud. VNIIMT no,8:495- 24 162,
(MIRA 16:1?

(Solida) (Heat--Conduction)
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MALEIN, Ya, oo

Verifying range finders of cameras. Sov.
S t58.

foto 18 mno.9shb
(MIRA 11:10)

(Cameras)
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137-58-4-6769
Translation from: Referativnyy zhurnal, Metallurgiya, 1958, Nr 4, p 66 {USSR)

AUTHOR: Malkin, Ya.l.

—
TITLE: Anniversary Note on the Personnel of the Chimkent Lead Works
(Rabotniki Chimkentskogo svintsovogo zavoda k yubileyu)

PERIODICAL: Byul. tsvetn. metallurgii, 1957, Nr 19-20, pp 61-62

ABSTRACT: The achievements scored by the personnel of the plant on the
occasion of the anniversary are noted.

1. Metallurgy--USSR 2 Personnel--Citaticns
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INSTRUMENTATION: CLOUD CHAMBERS . 4

"Method of Scanning and Measuring; Cloud-Chamber Tracks", by Ya.P.
Melkin, Tbilisi State University, Pribory i Tekhnike Eksperimenta, N>

3, November-December 1956, pp L2-43,

The adventage of the method proposed ‘n this article !s the posc!
bility of viewing a steroscopic image simultaneously by several in-
vestigators, using three-dimensional proje~tion in no.ar-zed light.
Apparatus and @ measurement procelure are described and rec2lis are

cited.
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AUTHORS:Malkin, Ya,Z,, Sergiyenko, V.Ya., Yudelevich, I.G.

TPITLE: Production of High Purity Lead (Polucheniye svintsa vysokoy
chistoty)

PERIODICAL: Tsvetnye Metally, 1957, Nr 8, pp.44~51 (USSR)

ABSTRACT: The authors describe a systematic investigation to
gecure the industrial production of high-purity lead in which
+he concentration gf 25 elements is controlled so as not to
exceed 10-4 to 10~ %, the maximal concentration of silver,

copper and cadmium being 2 x 10"5, 10"4 and 10"4%, respect-
jvely. They give analyses of lead after repeated eiectro-
lysis in an industrial (Table 1) and a purified eiectrolyte
(Table 2), and describe the scheme used for removing silver
and copoer (Fig.l). Chaenges in process conditions and im-
purities—concentrations during the refining of lead are shown
graphically (Fig.2) and impurity levels in lead obtained by
pyrometallurgical refining of cathodic lead with and without
repeat electrolysis are compared (Table 3). Rapid analyti-
cal methods developed for production control are described.
It was shown that by using pyrometallurgical refining of

Card 1/2
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Production of High Purity Lead.

cathodic lead with and without repeat electrolysis , lead of

the required purity could be obtained in an industrial in-
stallation., The experiments also s howed thet for removing

silver and copper it is better to use metallic zinc and .
elementary sulpbur simultaneously than separately. Sh.I.
Peyzulayev, A.T.Shamova, N.V,Vovtuta and T.V.Dembnitskaya
garticipated in the work.

here are 2 figures, 4 tables and 5 references, 3 of which

are Slavic.

ASSOCIATION: Chimkent Lesd Works.

(Chimkentskiy Svintsovyy Zavod)

AVAILABLE: Library of Congress,

Card 2/2
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AUTHORS:Malkin, Ya,Z,, Sergiyenko, V.Ya., Bovtutz, N.V.,
Ydidelevich, TI.G.

TITL=: Extraction of Tellurium from Some Lead-Industry Products
(Izvlecheniye tellura iz nekotorykh produktsv svintsovogo
proizvodstva)

PERIODICAL: Tsvetnyye Metally, 1957, Nr 10, pp.80-87 (USSR)

ABSTRACT: The amthors dsscribe results of work carried out at the
Chimkent lead works with the object of finding the concen-~
tration of tellurium in various materials imvolved in lead
production and of determining methods for its recovery. The
concentrates received at the works have 0.005-0.700% Te and
the distribution of the element in different products (Tables
1 and 2) showed that some contained increased.concentrations,
particularly alkali skimmings from the oxygen refining of
bismuth. A method for recovering elementary tellurium from
these 18 described; and it is shown that the element can also
be recovered from slag from the melting of sodium antimonate,
Details are given of two new spectroscopic methods developed
for determining tellurium in lead (1-0.006%), bismuth (1.
0.003%), tin(1-0.01%) and antimony (1-0.005%) and also in

J
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