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SCIENTIFIC IMTOILATICH REPORT

Chenistry ond letallurgy (26)

This is a sexrinlized report consisting of nevaluated
informotion prepored ~s abstrocts, sunwaries, and translations
from recent publications of the Cino-Soviet Bloe countries.
It is issued in seven series. Of these, four, Biology am
l'edicine, Dlectronics and Dnglneexing, Chemistry and lietal-
lurgy, ond Physics and athematics, are issued monthly. The
fifth series, Chinese Scelence, is issued twice monthly; the
sixth series, Orgonizatior ~nd Admdnistration of Sowviet
Srience, i1s lssued monthly; and the seventh series,
Quberr Hongolia, is issued sporadically. Individual items are
unclessificd unless otherwlse indicated.
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Insecticides ond Tlerbicides

1. Z¥feet of ¢rgenophesrhorous Tnsceticides on Plant Respiration

Lutdied

"The 1iffeet of Oupenophosphorus Ingsecticides on the Ruspir-
otion Date of the Cotton Plant,"” by T. V. Dobyrevz,
Institute of Zoology and Perasitology, Acadeny of Sclences
Uzbek SS3; [oscow, Tiziol. giya Rosteniy, Vol 9, lio 6,

1062, pp {30-7h0 T :

A study was uode of the effects of various concentretions of rer-
captophos and iethyl:ercoptophos on the rete of respiration of cotton
plant lecves. Tespiration was determined with a Varburg apperatus in
units ol rderoliters ol oxygen absorbed per hour by one gran of cotton
leaves.

The data show thet sproying with both rercoptophos and rethylre-
veaplopacs in coneentrntions of 0.05 perecent and 0.2 percent causes
stiivlotion od respiration. In the case of the 0.2 percent concentra-
ticn, the intensity of respiration first beecare inhibited, after vhich
it beearme moie stinmuwlated and had a longer lasting effect then in the
case of the lower concentration. Experirments conducted with a 1.2
percent concentration show that inhibition takes ploce during the first
1.5-3 houis, after vhich there is o 200-percent inerease in respiration
after 5 hours. IDespiration then decreases, and after 5 doys it be-
cories considerably less than that of the untrected c¢--trol plant.

The results of the investipation show that cotton plant intoxico-
tion with organophcsphorus insecticides such as merczptophos and
methyli ercaptophos results in profound chances in the physiological
and biochermical status of the plants. The extent of this change depends
on the concentration ond physioclogicol stats: ol the plant. It was
concluded thot intoxication of cotton plants with mercaptophos and
sethylmerceptophos in concentrations reconziended for protection against
plont pests stimulcotes the life activities of the cotton plant.

Best Available Copy
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2. Apiddes or Tetrithionic Acld Synthesized

"Fron the "121d of Organic Insectofungicides IXVII. Prepara-
tion of Solts of Tetrathionic Acid (Ath Arometic Aaines,

by 1I. il. l'el'nikov and P. P, Trunov, Scientific Institute
for Fertilizers ond Insectofungicides; lioscow, Zhurnol Ob-
shchey Lhiipii, Vol 32, lo 12, Dec 62, pp L015-LOL;

The cuthors recently discovered that calcium tetrathionate is an
effective funzicide cgainst powdery mildew. It, therefore, seened
interesting to symthesize and study the fungicidel properties of salts
of tetrathionic acid and various organic rrines, since such salts are
expected to be even rmore active cgainst phytopathogenic fungi.

Twelve variouvs anines were treated with tetrathionic acid and the
corresponding arides obtained. The mejority of the corpounds were
vhite cxystals, moderately soluble in water, and poorly soluble in
hydrophobic orgonic solvents. The salts were stabel and did not de-
compose during storage and mild heating.

3. New liethod for Preparing Aryldialkyl Carbanides

"Herbicides and Plant Growth Regulators XOXVIIT. lew liethod
for Preparing Aryldialky Carbamides," by li. il. iel'nikov,

K. D. Shvetsova-Skilcvskaya, and D. I. Levedeva, fcientific
Institute for Fertilizers and Insectofungicides; iioscow,
Zhurnal Obshchey Khimii, Vol 32, No 12, Dec 62, pp 3957-3959

Aryldialliyyl carbamdides and other urea derivatives have been widely
used in recent years as weed killers. The aryldialkyl carbanides are
nornally obtained by reaction of arylisocya: .tes with dialkylamines.

A major disadvantege of this method for preparing aryldialkyl carbamides
is the necessity of using phosgene to synthesize the arylisocyanates.

In the present vork, the iloffrion reaction was used to synthesize

aryldialicyl carbamddes. Aryldialkyl carbamide yields of 20-50 percent
wer obtained.

2 %
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N Doviet ntent on liev fnzeetlclde

"™ethod of Dreporing nsecticidal Formuletions," by Ii. 1l
Tilichenl:o ol . il “orunytu, USZR futhor's Certificate
lio Wi3k2, Piled 2 Jun G2 (fron jeferativnyy Zhurnal --
thiiid, ilo "‘L, 25 Dee (2, Abstroct 1o 24L522, LY h.

o)

"Insecticiles ccntedining heterocyelic corpounds with e nitrozen
atonl in one ring are prepared by treating pol'rethylenepleCJclohexanone
(%) vith for.eide ({I) or cuoniw: ccetote "III) in ~lacial ocetic
ceid. A rixture of 20 groms of polyltetone (I) and 140 grams of (II)
oare hected at 130-1C0°C for 17-13 hours, cooled and treated with 20
percent sodiurnt hydroxide, cond heated ogein., The resulting precipitate
is {iltered, washed, end dried in 2ir. 'the yield is 17.5-18.h grams.
e recction .oy te accelerated if (I) plus (II) are heated in n 1:1
sdxture of glocial ceetic acid and formie acid. A mixture of 20 grans

T (1), 250 gsrovs of (III), end 270 i1 of glacial acetic acid are
liccted Tor 2.5 hours ot 130-135 °C, end after similar treatrent, 16
orars of reaction prodcct are obtained. The resulting insecticides
are effective in coucentrations of about 5 percent in combating house-
flies and leaf urs.”

5. Outdoor Aerosol Generator

“Aerosol Gererator"; Budapest, llepszeru Technika, Vol XI, Ilo 9,
Sep 62, p 281

Zoviet engincers constructed an aerosol generator which serves
agriculture by spraying forests and gardens. Vhen mounted on a trac-
+nr, the generator, the AG-UD 2, can spray an area 200 rceters wide with
various atonized chenicul substonces.

[Qhe source contains a clear photograph of the aerosol generator.],

6. Jarions Tsfc-nous Chemicals Deing Produced in Rubezhnoye

— —

Mooy

Zinok' Is liot Alnoce"; Kiev, Pravida Ukrainy, 9 Jan 63, p 1

The article discusses three poisonous chericals prcduced in Rube-
zanoye. The first is "Dinok,"” a conpound used successfully against scale
insects, ps;lla, and cophids. The second, "anu," is sprayed on apple
and pear trees wiile the fruit is moturing to ensure that it does not
fall before the harvest. +the third, pentachlorophenolate, is a weed-
killer used in rwstord, castor bean, and coriander cultivation.

3
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oo llew otlonary Fueling Stotlon for Mixing Ferbllizer Solutlons

"i0e10 U111 Be dn Produetion in 1973"; Kishinev, Sovetskoya
voldaviya, 3 Jon 63, p 1

5%25-10 (stationary fueling station with o capacity of 10 tons per
hour) in n new device for preparing fertilizer solutions used in spray-
ing v'me-~yards and orchards. It is used mainly for nreparing Fordeacux
rixture but can also be used to preparec nineral fertilizer solutions.
Lxperirental nodels were prepared by the experirental factory of the
seate SGepeial Design Lureau of the sovnarldioz., Production will begin
‘this year,

lledical Chejiistiy

3. Zost Germans Produeing Atropine

"Proposals for Inclusion in the Cermon Phoncopela, ' by
W, Poethke and S. Beckert; Berlin, Die Phorrazie, o 12,
Dec 62, pp T735-Thh T

At least one in o series of three artiecles lealing with tests
of selected phoymaceuticals, conducted by the Institute of Pharmacy
*ni Food Chemistry (Institut fure Pharrazie und Tebensridttelchende)
oi’ the TFriedrich-Gehiller University in Jena, revecls that East Ger-
reny is producing atropine, although no nention is rode of the scope
of 1ts production’

In three separate articles, the authors, one of whom is the direcs
tor of the above institute, describe in detail, the procedures used in
testing atropine sulfate, homatropine hydrobroisi:die, and scopolnrine
hydrobroride es o prerequisite for the inclusion of the druss in the
Germon Pharmacopeia. The authors describe the choracteristics, ine
dexes, historical developrent, dosage, methods used in synthesis,
tests for purity, content, and identity, and effects and indicatlons
Tor use of each drug, drawing extensively on native and forelign purbe
lications, including nurerous Vestern socurces.

The elosing peragraphs of each article, discussing the cpplice-
tlon of the drug in ophthalmology, psychiatiy, or ancesthesiology
also {touch upon the origin of the samples tested. lhercnos scrples
of scopolearine hydrobronilde were said to have been obtained from West
Geweny (130G of Darmstadt), France (SOFIDEX of Paris), and the

L
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o0 (G EXPeID) enl ho otropine hynlrobroride was reportedls obiained
fron Mungery (CHTION! of Dudapest), the orticle on atropine diseloses
that severol saurtles "of vorying strensths, produced by the VED Arzne-
nittelverl: (People-Owned Pharmnceuticals Plant) in Dresden, " vere
ohtained and that the plent also rale avoilable the "norm sheet con-
taining the quality stondards foir obropine Culfate.”

9. llew Antitubercvlin Acents Uuthesized

"Mesgecrch on Fraca Devivotives ([ZIVIL, Synthesis and Study
of Antituberculin Properties of Soie Iydrozones of the
Turan eries," by A. L. 'ndzhoyen, V. G. Afrikyen, A. A
DoLhilyan, and T,, D. Zhuiuli, Tnstitute of Fine Orgonie
Chen:istry, fecade:y of Oclences Armendnn 38R; Yerevan,
Tzvestiya Atoderdi Ilevd: Argonstoy SSR, Vol 15, llo 3,

1052, pp ~vi~30L

A totel of 30 Lydrezide-hydrozones of isorerie pyridine alpha-,
beta-, and g o-coarboxylic acilds were prepared by o 1ethod previously
developed for the synthesis of eldehydes ond ketones of I and k,5-
cubstltuted furns., Thirty-six of these corpounds are described here
for the {irst i c. Tests show that derivatives of pyridine alpha-
<1 corwnecorboxyllie acids have high tveberculoslebic activity. The
.05t octlve €O Potills vere 5-benzil- and S-p-tolyl-2-acetylfurcres
vhich suppressed tubterculosis growth in dilutions off 1:1,000,000 11il=-
lion. These preporations are Leing studied :ore carcfully for the
purpose of tronsferring them to clinieal study.

10. llew Cardiac Glycosides oynthesized

"Gricordine and Desglucoericordine -- llew Cordice Glyeosides,”
by I. T. .okarevieh, :I. Yo. Tropp, and D, G, iolesnikov, ihor'-
kov SCeientific-Research Chemical Phamaceuvtical Iastitute:
Ioscow, Dol:lady Aladenii louk 3SR, Vol 147, Lio 4, 1 Dec 62,

pp Sh9-CuT

A cardice ¢lycoside tentatively identified as a glycoslde, was
isolated frou o grass (Drysimun Cheirorthoides L.). In the present
work, an atte:pt vas 1ode to deterrine the chemiecal sturcture of tiils
;lycoside wiich was subsequently named ericordine after o study odf
its cherdcel noture,

5
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Orgenophosphorus Corpounds

1l. Effects ol iligh Pressure on Arbuzov Rcarrangenment Studied

"otudying the Uffect of Pressure on the Rote of Arbuzev's
Reaction, ' by I'. G. Gonikbery ond I. Z. Faynshteyn, In-

stitute of Orgenle Chenistry ireni II. D. Zelinsklyi, Aco-
dery of Selences USSR loscow, Doklady Al:adenil Noul SSOR,
Vol 1k, Iio 3, 2L llov (2, pp GLZ-GIN -

A studly was nade of the effects of pressure ranging fron atrios-
pheric to 12,000 kilosroms per square centimeter on rearrangenent
zeactions of tricthylphosphite with ethyl iodide and with isopropyl
iodide. The zesults show that inecreasing the pressurc fron abrorpheric
to 2,000 kilogrons per squoare centincter inercases the rate conastant
Tor the recetion with cthyl Lolide by ebout 12 times, ixperirents with
isoprop;l lodide ot 12,000 Jllozrans per square centlnmeter show that
this reaction tales ploce very rapidly at 90° € to form o diethyl ester
of isopropylphosphonic neid. .Jdesults obtained in this worlk show that
high pressures have o profound effect on the rate of the Arbuzov reac-
tion. It 1dght even be posslible to succeed in overconins spatial hine-
drences in reactions of esters of phosphoric acld with alkyl halides
vhich do not tulie place under ordintry conditions.

12, Dihexyl istex of Allylphosphonic Acld Synthesized

"Mesearch on Derivatives of Yhosphonie and Phosphonous Aecidr
WVUrTL Jynthesis and Properties of Dihexyl Bster o Allylph-
ogphonous feid," by A, I. Razwiov ond D. G. Liorber, Kazon
Cheiiienl-Technolosical Institute; iloseow, Zhvimnl Cbshehey
khindii, Vol 32, ilo 12, Dec (2, pp 4OG3-LOGE

The dihexyl cster of allylphosphonic acid was synthesized and
s0i:c of its reactions with trivalent phosphorus studied. It wos
show that the vesctivity of the phosphorus oton in this ester is nov
alfectel oo sreatly o8 sone other horoloss of this sevies. Otheir coiw
pounds, sirdlar to the ester, were showm to possess biolojleal aetivity.

-
ol
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13. Unsaiwreted Organophosphorous Compounds Prepared

"Triallyloxyphosphazosulfonylaryls,” by V. I. Shevchenko,
V. P. Tkach, and A. V. Kirsanov, Institute of Organic
Chemistry, Academy of Scicnces Ukrainian SSR; Moscow,
Zhurnal Obshchey Khimii, Vol 32, Mo 12, Dec 62, pp LOLT7=-
4049

A study shows that aodium allylate reacts with trichlorophosphazo-
sulfonylaryls to form triallyloxphosphazosulfonylaryls and diallyl csters
of arvcueswlleonylanldophosphorice acids, Thesc compounds arc also formec
by reaction of triallylphosphite with sodiwm chloride salts of arcnesul-
fonic acids. The triallyloxyphosphazosulphonylaryls have properties
similay Lo those ol trialko:yphosplazosullonylaryls and other unsaturated
compewnds, i.c,, addition, oxidation vith permanganate, and polymerization
in the vresence of benzoly peroxide to form solld, vitreous, clear resins
or thici oily liqulds,

L&, weactions off Phosphines Studices

"Propertles of Phospiines V., Reactions of Phosphines With
Chilovamines, Sulfene Chlorides and Amides,” by K. A. Petrov,
V. A. Parchina, B. A. Orlov and G. M. Tsypina; loscow,
Zhinal Obshehicy Khimii, Vol 32, No 12, Dee 62, pp LhOL7-ko22

A sludy vas made of the reactions of piinory and sccondacy arylphosphines
with sullcene chlorides and chloroomincs. It was shown that tirimethylolphos-
rhine rcacts with sulfence chilorides and chloroamines to foim co.responding
Thospleniw ohlovides. Reactions of trimetlylolphosphine, propyldimethy-
Jolx"osphine, and dipropylmcthylolphosphine vith diethylamine show that
alpha-anincnethylphosphines a. e foimed. Primavy arcnatie ohosnhines react
vith tetracthyluethylenedianines to form alpla-sminomcthylphosphines.

15. neaction of Chlorophcenyldichlorophosphine With Ethylene Oxlde Studied

"eactions of Aryldichlorophouphines With Cyclic Oxides V.
Reactien of Chlorophenyldichlorophosphine ith Ethylenc
Ox1de," by Ye, L. Gefter and I. A, Rogacheva, Scicntific-
Rescarch Institute of Plasties; loscow, Zhuinal QObshichicy
Khimii, Vol 32, o 12, Deec (2, pp 3962-3965

A study vas made of the reaction of chlorophenyldiciilorophosphine vitl
chhylene oxide and the conveosions ol the resulting dl=bLeta, beta'-chloro-
ctlyl cster of chlorophonylnhosph:onde acld,

7
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16, Devivatives of Dithiophosphosic Acid Synthesized

"Synthesls of Some Dewdvatives ol Esters of 0,0'-Diallyl-
dlthiophocpliovie Acids and Thei. Infrared Spectra," Ly M, I.
Zemlyamskly, L. K. Klimovskaya, V. I. Galibey, B, S. Drach,
I. V. Inrvaviyev, and V. V. Tuwlesich, L'vov State university;
loscov, Zhurnal Obshchey Khimii, Vol 32, llo 12, Dec 62,

p H066-11069

Acyl dervivatives of some dithiophosphoric uclds werce puepared by
cating cotaseivm stlte U 0,0'-diallsy) ithicphios, horie nedd wtth o
“hlorides ol acrylic, methacrylic, and fumarlc acids. lleutral csters
wrore ovteined Ly addition oi' some dithiophosphorie aclds to lsoprene
o the 1, 2-position. Infrar-d spectra shouved that the nonsence of the
acyl group causes & shift in the chavacteristic frequency of the P s 8
ond toword the shortevave roeglun,

Propellancs and Coalustion Studies

Lie Study of Shiock Wave~rloae Front Intceaction

"Relaxation Internoliica oif Shock Waves With a Flame Front,"
vy V. I. Skolclking loscow, Zhwnal [jzicheskoy Khimii, Vol
50, o 9, Gep G2, pp 1779-193C

In the interaction o coupression waves vith a Cflame [ront,
ini Lsctoleation of Whe veos g ditude vith diessased wate ol chaaleal
Veow ol odWaing UL sttt wopeniod was obLesed dn addition o the
wsn.d  tislnbegration ol . caves at the contuact gap. A wathamatical
Joanud s Cocdve” oo T Latmsdiication 2 otor using all of the ree
qui ol acberse I opplics unly to an 1dzul gus and does not account
for avueybion of sraves Aw- Lo thewemal conductivity, viscosity, or the
DrCaaie o0 welatten oroc an s I the combustlon zone,

In rommal onnditéons of combustion, the critiecal freguency ia of
iy 00 of 10T - 109 e vhich considerably ouceeds 1t observed
Traquency oscillations of vockeb cngine chambe.ss (500-5p00cps). There-
forz, vy - albsorpbion nay Huore of significance at hizh frecuency
n3edllali o and will cequid oy spoeial treatiaent.

U simfim LoD mi o= T =
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18, Combustlon Voloclties of Explosives Under Very High Pressurcs
Measured

"Caabustion Velocities of Some Explosives and Their Mixtures
Under Very High Pressures,"” by A. F. Belyayev, A. I. Korotkov,
A, K. Parfenov, and A, A, Sullmov, Institute of Chemical
Physics, Academy of Sciences USSR; Moscow, Zhuinal Fizlcheskoy
Khimmii, Vol 37, No 1, Jan 63, pp 150=156

Combustion velocity was found to increase linearly with pressure to
L, 000 atmospheren for homogrneous explosives of & chemical compound. The
characteristic break in the velocity-pressure curve takes place consider=-
ably beyond 1,000 atmospheres for simple mixtures of explesives with in-
creasing combustion velocity. In thc case of gun powder, combustion velo-
city incrcases only up to 2,000 atmospheres at about 6 centimeters per
second. There is no further increase in combustion velocity at least up
to 4,000 atmospheres. A very rough estimate of the combustion velocltiles
of various systems under detonation wave conditions shows that the diflere
ence in detonation capacity of individual systems may very will depend on
the difference in combustion velocitles.

19. Dchavior of Atoms in llydrogen Fleme Studied

"Study of Hydrogen Atome in the Rareficd Zone of o Hydrogen
Flame," by V. M. Panfilov, Institute of Chemical Kineties and
Combustion, Sibverian Department, Academy of Sciences USSR;
Moscow, Kinetika i Katallz, Vol III, No 5, Sep/Oct 62, pp
6h3-550

Elcctron paramagnetic resononce spectia werce used to measure the
concentration of hydrogen atoms in the rarefled zone of a hydrogen flame.
The relationship Letveen the concentration of hydrogen atoms and the
veuction conditions was studied. Experiment results were compared with
calculated predictions cbtained by analysis of the reaction kineties of
hydrogen oxidation. It was shown that during combustion of a mixture
containing less than 80 percent hydrogen, predictions obteined from
simplified formulas which do not take into account recombination of
hydroxyl radicals at the walls pgive too high values for hydrogen atom
concentrations. The reaction rate constants for recombination of
hydroxyl redicals at the walls are presented.

9
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20. Kinetics of Hydrazine Oxldation Studied

"Kinetics of Hydrazine Oxidation With Nitric Acid in Aqueous
Solution," by V. 8. Koltunov, V. A. Nikol'skly, and Yu. P. )
Agureyev; Moscow, Kinetike i Kataliz, Vol III, No 6, Nov/Dec
62, pp 877-881

A study vas made of the kinetics of hydrazine oxidation with nitric
acid in agueous solution at 2.2-8.2 moles per liter concentration range
of nitric acid. The reaction is shown to be of first order in respect to
hydrazine and third order in respect to nitrogen. The rate constant at
97% is equal to &.7X10"7 mole ~3X liter 3X minute =1, The activation
energy was deteimined to be 27.2 kecal per mole. The composition of the
reaction products was determined and the stolchiometrics were established.
A possible reaction mechanism is presented and considered which includes
as lntermediate products nitric acld, tetrazene, lsoteirazene, and others.

The slowest stage of the reaction 1s apparently bhetween Naﬂh and N02'|'.

2l. Ammonia and Hydrazine Free Radicals Studied

"The Formation and Recombination of Radicals During Gamma
Irradiation of Solid Ammonie and Hydrazine," by V. I.
Tupikov, Vi. I. Tsivenko, S.Ya. Pshezhetskly, A, G. Kotov,
and V., K. Milinchuk, Physical=Chemical Institute Imeni L. Ya.

Karpov; Moscow, Zhurnal Fizicheskoy Khimii, Vol 37, No 1,
Jan 63, pp 138-1%2 =Lt

A study was made of the formation of radicals and hydrazine during
ganma irradiction of solid ammonia at =195°. A correlation was established
between the concentrations of these substances from which it follows that
under these conditions hydrazine is formed chiefly by recombination of
NH_ radicals. Radical formation during garma irradiation of frozen hydra-
zigss was also studied. The steady state radical concentration 1s about
10 redicals per gram of hydrazine and exceeds the concentration of
radicals formed at the same irradiation does in solid ammonie by one
order., The electron paramagnetic resonnance spectra of irradiated hydra-
zine is a ginglet. During irradiation, XN radicals are chiefly formed,
and to a lesser degree, NH.. The relation 3 between radical formation
and radiation dose correapg ds to the bimolecular law of radical re-
combination.

10
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22. Yew Hydrazul Radicals Synthesized

"Research on the Chemistry of Free Radicals of the Hydrazine
Scrics VIII. Synthesis of Alpha, Alpha-Diphenyl-Beta-2,6-
Dinitro-b-sulfophenylhydrazyl and Alpha, Alpha-Diphenyl-Beta=-
2,li-Dinitro-6-sulfophenylhydrazyl," vy M, A. Ikrina and R. O.
liatevosyon, G:ral Polytechnle Institute imeni S, M, Kirov;
Mozcov, Zhwinal Qbshcehey Khimii, Vol 32, No 12, Dec 62

Pp 3952=3957

The above-naned Lydrazyl 1adlcals vere synthesized for the fivst
tine to elavify the role of substituents in the betasphcnyl ring on the
stoollity of diphenylplcerylliydiazyl radieals. The results show that the
seubllity of hydrazyl »adlcals increases as the group on the orthocarbon
atom of the beta-phcenyl 1ing bLeeomes wmoie negative.

Radiation Chemistry

« Usc ol Frothe o Ehrich ladioactive Cesiwm Solutions

(&8}

"Brrichment of Radioactive Cesium Solutions With Froths,"
Ly L. D. Skrylev and V. V., Pusldiarev, Urals Polytcchnic
Institute dmeni 3, !, Kirov; loscow, Kolloldnyy Zhurnal,
Vol 2k, o G, i'ov/Dec G2, pp 730=T41

Iighly ~nsoluble, mixed, lLicavy metal ferrocyantides formed in the
reaction of heavy metal selts were found to be good sorbents of radio-
active ccoiums An cssentlal shoirteoning of such compounds is thelr case
of peptization by cxeess preeipitation of potassium Yerrocyanide lonms,
thereby making it impossillc to scparate the sclid and liquid phases by
oirdluary methods of filtration, centedfuging, or sctiling.

Jor the above rcasons, the use ol froths was advocated Ly the authors
for ertracting mixed ferrocyanides vhich would allow not only precipitates,
but also colloids to be roamoved frocm the solution. The usc of {roths makes
1t possible to cxtract 97-99y of cesium~-134% in a solution containing
ferrocyanide ions.
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2Lk, various Methods of Purifying and Se;gara‘birgg Thorium From Other
Elementa

"Use of Salicylic Acld for the Purification and Seperation of
Thorium,” by A, V. ikolayev, Z, G. Rumyantseva, and V., B,
levin, Inctltute of Inorganic Chemistry, Siberian Department,
Academy of Sciences USSR; Novosibirsk, Izvestiya Sibirskogo
Otdeleniya Akademii Nauk SSSR, llo 9 1962, pp 39-L5

rom studlies on the scparation of thorium with sallicylic acid, it
wags shown that thorlum cun Lo quantitatively determined in the presence
of a number of clcments (Al,Ca, Mg, Mn, Pb, Ni, Cu, and Cr), The pre=
sence of trivalent iron hinders the process.

Thoriwm can also be scparated from uranium with salicylic acid
if the pH of the solution is hL=5. FMurther tests showed that thorium
can be separated from a solution containing all the above~mentioned
clements, including uranium, by precipiltation with salicylie acid. If
the solution contains lanthanum, 1t will be simultancously precipitated
with the thorium at the indicated pH, tut at pH-3.0, lanthanum does not
precipitate and the thorium can be scparated.

Thorium can Le scparated [from wranium wlth salicylic acid without
Liltration Ly using cther, The uranium salicylate i1s insoluble in ether
and rcmains in the aoucous phasc,

Another lnvestigation vas the scparation of thorium from rare=-carth
metals as a salicylate by using acetone. Since both lanthanum and cerium
salicylates verc found to be insoluble in acetone, 1t was assumed that
all vare=carth metals would be insoluble. Conscquently, not only &
chemically pure, but also a radlochemically pure thoriwa can be obtained.

25. Nuclear Charge Distribution of Fission Products With Atomic No = 139

"Determination of the Individual Isobaric Products With an Atomic
Iumber of 139 by the Fission of Uranium With Neutrons at an Energy
of 14 Mev," by A. N. Apollonova, I, T. Krisyuk, and V, N. Ushatskiy;
leningrad, Radiokhimiya, Vol 4, No 3, 1962, pp 587-591

A method of determining the rission products of uranium which have
an atomic welght of 139 is described., Twenty-five brass plates in a
speclal chamber were covered with a loyer of oranium and a layer of
bariwm stearatec. Argon gas was used to carry the radlcactlve gases
Tormed o cold traps where they could be analyzed.
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1139 and Xet39 verc identificd and their relative amounts deter-
mined from vhich a nuclear charge distribution curve was plotted. This
curve shows the percentage of each fission product with an atomlc weight
of 139 and atomic numbers ranging from 52 to 56 which will result from
the fission reactlon.

26. Adsorption of Plutonium on Polished Platinum

"Study of the Adsoprtior of Plutonium on Polished Platinum,"
Ly A. G. Samartscva; leningrad, Radiokhimiya, Vol &, o 5,
1962, pp 526-531

Duc to the lack of data on the adsorption of plutonium on polish~ad
platinue, the relationship of this process to the concentration of n+
ions (10 % to 10712M) at & plutonium concentration of 4 . 10"9M was
studicd. As the pH incrcascs, the percent adsorption also increases up
to a maximum at pH 3.5-k. Abovz plik, the adsorption begins decreasing
with a minimum value occurring at pH 7.0.

Desorption of plutionium from the polished surface was also studied,
from which it was cgstablished that in solutions with a pII or 2.5 the
adsorption is irrcversible.

T . "'l *1] +)+

fovelpgn ions of (rmh) ; In g or Y were found to lw.e;w_"tg1 no effec
on the adsouption process at a 107 by concentration, while Zr F and Th"'
ions of ic smag I:onccntmt‘lon almost halt the process, IL 18 beldeved
that z2** and ™' form a hydroxide which adsorbs the wlutonium ions and_
prcycnts thcin Jrom being adsorbed on the polished swrface, whereas (NHh) l,
1a*™, and Y™, which do not foim the hydroxide, camnot displace the
plutonium ions Lrom their position in the double electiic layer.

Ina lO'DI-I solution ol 1,05, the adsorption of plutonium increascs
even in very weak or neutral ©  solutions.

27. Determination of Uranium in a Thiocyanide Reaction

"Spectrophotometric Determination of Uranium With Thiocyanide
in the Prescnce of Molybdenum and Vapadium," by L. M. Moiseyeva
and Yu. !I, Tumanov; Moscow, Zhurnal Analiticheskoy Khimil, vol
17, Mo 5, Aug 62, pp 595-597

The purposc of this rescorch was to establish the conditions for
permitting the use of thioeyanide in the determination of uranium in
the presence of small quantities of molybdenum and vanadium.
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The optical density of the uranium, molybdenum, and vanadium
thiocyanlde complexes was studled in relatlon to pH of the solutiocn,
concentration of the thlocyanogen ions, and reduction of ferrle lons
which interfere with the analysis.

28. Extraction of Protactiniwm-233 With Methyl Isobutyl Ketone

"An Analytical Method of Isolating Protactinium-233 Ly
Extraction With Methyl Isobutyl Ketone," by I. Ye. Starik,
A, N, Yellzarova, L. I. Il'menkova, V. N, Shchebetkovskiy,
M. N, Chubarov, and V., V. Smirnov; leningrad, Radiokhimiya,
Vol &, No 5, 1962, pp 620-622

Extraction of Pa233 from an acid solution contalning tracer isotopes,
21'95, Nod? ; Tha3 , and U233, with methyl isobutyl ketone can be accomplishe
ed very caslly. All the protactinium is removed from the aqueous phase and
part of the zirconium, nioblum, and wranium. Thorium remains in the aqueous
phasc. Zirconium and nioblium arc rcmoved from the ketone with a solution
of ON HC1l+ L¢ oxalic acid. Protactinium is then isolatcd from the uranium
by converting it to an agueous phase with 8% oxalic acid solution. Pro-
tactiniwn yield for this process was 80%.

29, Alpha-Transition of Plutonium~2il

"Alpha-Decay of Plutonium-241," by B. S. Dzhelepov, R, B.
Ivanov, A, S, Krivokhatskiy, and V. G, Nedovesov; Leningrad,
Radiokhimiya, Vol 4, Mo 5, 1962, pp 619-620

Five different alphazgirticles were observed to exist in the alpha-
decomposition study of Puc't, These particles (A0, d1,...,d4) were dis-
tinguished LY thelr transition cnergles, energy levels, relative intensity,
and forbidden~transition factors. The transition of the particles in the
decay process were discussed with respect to spin quantum numbers and
forbidden=transition factor. For instance, the transition encrgy of U237

in the ground state is 5,036 kev. This is the same energy which<{.-particles
possess. Therefore, it is possible that the transig&gn ofd_’,-pa.rtigles is

a direct transition between the ground state of Pu 0 (spin-+5/2)
and the ground state of U23T(spin~+1/2). This hypothesis would also explain
the large value (700) for the forbidden-transition factor.

1k
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30. Isotope Production Inercasced in Rumania

"Incrcased productlion of Radicactive Isotopes"; Berlin, Markiinfore
iationen fucr den Ausscphandel, 1 Dec 62, p &

Thirty=-six dilferent types of radlcactive isotopes are now produced
at the Puchavest Institute for Muclear Physics. During 1962 alone, 12
nev types were developed. Production during the first 10 months of 1962
vas 15 percent bhigher than for the entire year of 1961. The quentity
delivered to industry alone was twlce as great as in the entire previous
ycar. The greatest increase was in the production of Iridium 192, vhich
i1s uscd in controlling welded seams and castings,

31. Equatlion for Countercurrent Ion Exchange Separation of Isotopes

"Solution of Equation for Operation of Countercurrent Ion
Exchange Column for Isotope Separation," by M. I. Nikolayev,
Physical=Chemical Instliute imeni L. Ya. Carpov; Mcscow,
Zhwnal Fizicheskoy Khimii, Vol 37, No 1, Jan 63, pp Lu=51

An cquation was derived and solved for the operation of a
countercurrent ion exchange column {or stationary state conditions and
assumed internal and external diffusion exchange kinetics. Mathematical
cxpressions are presented for the heipght equivalent to a theorctical
plate (IETP). Experimental and theorctical IETP values were found to
be in satisfactory agrecment,
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Rare Metals

32, Trhotometric Detexrmination of Gallium With Antipyrine Dyes

"Some Antipyrine Dyes As Reagents for Photometric Determin-
ation of Gollium," by A. I. Busev, L. li. Skrebkova, and

V. P. Zhivopistsev, Moscow State University imeni M. V.
Lomonosov; loscow, Zhurnal Analiticheskcy Khimii, Vol 17,
No 6, Sep 62, pp 685-692

Some dyes of the antipyrine series were synthesized, and their
analytical characteristics were studied: dimethylaminodiphenyle
antipyrilearbinel, tetramethyldiaminodiphenylantipyricarbinol, bls-
(nenitro-n-dimethylaminophenyl)-antipyrilearbinol, and bis-(ne-
r.ethyl-benzlaninophenyl)-autipyrilcarvinol.

The reactions of the above dyes with gallium halides were studled,
and it was shonw that bis-(n-methylber zylaminophenyl)-antipyrilearbinol
is a sensitive and selective reagent for the spectrophotometric deter-
rmdnation of gallium.

33. Reagents for the Spectrophotometric Determination of Indium

"Spectrophotometric Study of Reagents for the Determination of
Indium, " by A. X. Dabke and P. P. Kish, Uzhgorod State Univer-
sity; loscow, Zhumal Analiticheskoy Khimii, Vol 17, No 6,

Sep 62, pp 693-699

A study wes made of the spectrophotometric charseteristies of 16
reagents vhich form colored corpounds with indium.

The effect of pH on theabsorption of the reagents and their com-
plexes with indium was studied; optimum conditions of complexing were
found, and the coposition of some of the cormplexes were established.
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34, Synthesis and Electrical Properties of Cerium Aluninates

"Reactions Detween Cepg0, and 0, at High Terperatures

and the Properties of te Resulfiflg Cerium Alwalnetes," by
A. I. Leonov and I, K. Keler, Institute of Silicate Chem-
istry, Acadery of Seclences USSR3 loseow, Izvestiys Akoade
enii Nauk SSSR, Otdeleniye Khimdcheskikh Fauk, o 1L, lov 62,

Cerium alunilnotes were synthesized at 1,00C-1,7500C and their
properties studied.

Rraetions in the solld phases of the Cep0O3-Al203 systen were
studied by heating a nixture (99.85%) Ce0ny 0,10 Lag03, 0.05%) Prg03,
0.06)5 TFe plus Al503) to above 1,5000C in e reduclng atmosphere of
Iydrogen or armonla, vhereby the CeCp is reduced to CenO; which loter
reacts with the slw:ina to form two compounds, CeAlO3 an Cen0 «11A, 03.
The melting points of these two compceunds were found to be 2,0?51-_25 c
ond 1,950+25°C, recpectively. then heated in air, cerium aluminates
decorpose into free Cep03 and Alp0;.

The diclectric perreability and dielectric phase angle at 295°C
vere deterrined for Ces05.11A1207 sarples which were sintered at
1,650°C for 2 hours. ThZ saiie clectric pruperties were determined
for CeAlOy at T78°, 72950, ond h96°C. Ihuiericel volues for the per-
neabllity end loss were found to vary greatly at different teiperctures
and frequencies, which was assumed to be & result of the synthesis
conditions.

35. llew Recnent for Lxtracting Rutheniwn

"axtreetion of Radiocactive Ruthenium With Sodium Piperidine-

dithiocarbaminate, ™ by K. V. Astolkhov, S. V. liikhaleva, and

V. I. Tselin; Leningrod, Rodiokhindyo, Vol %, No 5, 1962,

Dp 510-543

TFor the flrst tiue, the possible use of sodium piperidinedithio-
corbaminate for the extraction of radiocaetive rutheniwm was shown and
“he optimw. eonditions for the extraction process determined.

cexbrawa extroction (937) is possible 1f the ruthenium isotope is

Lirst reduced to 1ts lowest volence state with cyponiwn hydroxrehlo-
ride prior to the cxtreetion.
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36. Extraction of Americium With Organophosphorus Compounds

"Investigation of the Complex Formetion of Americium With
Neutral Organophosphorus Compounds," by V. I. Zemlyanukin,
G. P. Savogkina, and M. F. Pushlenkov; leningrad, Radio-
khimiya, Vol &, No 5, 1962, pp 570~575

A study of the extraction of americium with orgarophosphorus con-
pounds -=- tri-n-butyl phosphote (TEF), di-n-butyl ester of n-butyl
phosphonic acid (DEEEF), n-butyl ester of di-n-butyl phosphonie acid
(EEDEF'), ond tri-n-butyl phosphine oxide (TEF0) -- showed that all
of these form americium trisolvates in nitric aecid -~ Am(NO3 )3.
3TEF, Am(NO3 )3 . 3DBEBF, etc.

Activity coefficients were caloculated for all the components inw
volved, and it was found that TEFO comes closest to an ideal solution
and 1s the best extractant.

37. Qualitative Analysis of Neptunium and Protactinium Using Chloro-
phosphonazo-IIT

"Use of Chlorophosphonazo~III for Photometric Determination of
Pentavalent Actinide LElements. Part I. Determination of Nev-
tunium, " by E. G. Chudinov and G. N. Yakolev; Leningrad, Redlo-
khimiya, Vol 4, No 5, 1962, pp 601-605 -

Chlorophosphonazo-III, a 2,7-bis-(4-chloro-2-phosphonobenzeneazo )=
1, 8-dioxynaphthalene~3,6-disulfo acid, was successfully used in the
qualitative analysis of neptunium-V by photometric methods., The use
of this reagent makes it possible to analyze either mixed or pure solu-
tions.

Physicel properties of the compounds formed by reaction of

chlorophosphonazo-IIT with neptunium and the laboratory procedures cre
given,
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"Use of Chlorophosphoneze-ILl for Photometric Determination of
Pentavelent Actinide Llewents. Tart II. Determination of
Prot aetinium," by B, G. Chudinov ond G. H. Yalolev; ibid.,

pp 605-606

The use of chlorophosphonazo-IIl o8 an orgenic reagent for the
qualitative anolysis of protactiniun 1s deseribed. The reaction of
the two substances occurs at a higher pll thon for neptunium, and thexre
is little dependence of the absorption spectrunm on the acidity of
the solutlions, vhieh rokes the deter:ination of protectinium pos-
5ible without precicely Ymowing the pll of the aeid solutions.

30, llethod for ueparnting Thalliw. Developed

"oiption off Thelliwn Fron .olutions With Activated Chare
conls and Sufoneted Conls," by V. G. Iovyrshin, V. D.
Poronwrev, and G. A. licverova; i'oseow, Zhurnal Prikladnoy
Ihimii, Vol 3%, Ilo 12, Dee 62, pp 2629-26M0 '

Studics chow thet ronovalent thelllwy 15 capable of bedns absorbed
from solution with netivried chorcoal. An adbsorption maxirum was obe
served ot pll 12, Absorbtion of thalliwr on sulfonated coals ot pI 4,

6, and 9 is essentially an ion exchange process, while at pll 11 and
higher, adsorption telies place in addition to ion exchange. The abe
sorbtion of tholliwn on activated charcoals is a physical adsorption
process. ™ie activation energy of thalliwa at pll 12 is 3,500 calories
per wole, und at pll 3 the aetivation energy is 4,0U6 enlories per rwole.
As the tenperature ol the solutlon inereases, the adsorption of thalliun
decreases narkedly ot pll 8 and remains wnchanged at pll 12.

Cocffieicnts were determined for the Langrmuir equations, and the
Lanner in which these coefficients chionge with terperature and pil of
solution hig shown, kxperiments were conducted on the separation of
thollion fron the soluvtion after leaching ovt dusts fron lead produc«
tioil vith sulfoncted conls,  ‘the expevireats deionstiehol the deesihil-
ity of tholliw. adsorpiion Lron solution with the ald of sulionated
coals.,
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39. Gexmaniun Hydrocarbons Synthesized

"Lithium-Orgenic Synthesis of Germanium Hydrocarbons From
Dimethyldichlorogermenium. Some DNeantions With the Pos-
sible Intermediate Formation of (CHs)Ge," by O. M. Nefedov,
M. M. Manakov, and A. D. Petrov, Institute of Organic

Chemistry, Acodenmy of Seiences USSR; loseow, Doklady Akade
emii Nauk SSGR, Vol 147, o 6, 21 Dec 62, pp 1"37"6-'1i3{'79' T

It was previously shown that dinethyldichlorosilane reacts readily
with lithium in tetrahydrofurain to forn corresponding aryl substituted
siliecacyclopentones and sillice hydrocsxrbon polymers when the reaction
i1s conducted in the presence ol arylethylenes. In the absence of ole-
Tins, the reactio: leads to the formnilon of a nixture of polymers
noving the genernl formula [(Cll3)a5i-1,. Under these conditions, it
scened feasible that dix:lethylsi?Lilenc » 0 silea analog of carbene, would
Torm as wn intermnediate product.

It was found tlat dimethyldichloro~ermanium reacts readily with
lithiwn in tetrahydrofuran to form & cjeclic hexarer which is readily
soluble in rost orgonic solvents. At o lower terperature, about 0°C,
on insoluble polymer is forved in ~ddition to the abcve eyelohexarer,
This polymer consists of o gray amorphous powder having a nelting point
intervel of 200-240°C,

40. Alberon -- o New Anclytical Reagent for Determining Derylliun

"Gtudy of o Ilev Analytical Reagent -« Alberon =-- and Tts
Neactions ith Beryllium," by L. P, Adoxiovich, O. V.
Jorgul'«lieshliova, ond B. V. Yittsls, Khar'kov State Univewsit;
lreni Al I's Gor'liy; lioseow, Zhwmel Ancliticheskoy Ihindi,
Vol 17, llo 6, Sep 62, pp 678-G8L

A stuwdy of a new cnelytical reagent -=- alberon -« and its reactions
with berylliun ions showed that it is quite suitcble for the photonetrie
deterination of berylliwm in bronzes and bheryl. This new reagent, a
dlchlorosulphodinethylhydroxyfuchone-dicarboxylic acid, in addition to
being used in beryllium determination, was investigated os to its phy-
sical ond chemleal propexrties in oreder to coipore, evaluate, and ine
prove knowm analyticel rethods foxr the photometriec determination of
beryllium and other retals.
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Semlconductor Chemistxry

L1, Effect of Copper on Ccnduetivity of Semiconduetors Measured

"Blectrical Conductivity of the System AsSel,5-Cu in the
Vitrous State,"” by A. V. Danilov and R, L. liyuller; lios-
cow, Zhurnal Prikladnoy Khimii, Vol 35, o 9, Sep 62,

pp 2012-2010

The electrical conductivity of crystalline semiconductors de-
pende greatly on the presence of admixtures whose elimination presents
mieh difficulty. Smell inpurities, about one percent, have a weak
effect on the conductivity of vitrous materials. The conductivity
and nobllity of current earriers in vitrous semiconductrs are, there-
fore, very smell in comparison to these values in a number of semicon-
ductors. Impurities are distributed in solids in various ways. Thus,
during certain stages of synthesis and firing of the glass, metal-

lic impurities of elerents nay become distributed in the form of covelently

bound linkages of the structure network of the glass and may be manifes-
ted as higher electrical conduetivity and greater mobility of current
earviers. To study this question further, glosses were synthesized from
crseisc selen'de crutaining metallic copper.

The results [o this study show that introduetion of copper to
vitrous arsenic selenide causes a marked increcse in eleechrical condue~

tivity. The conductivity modulus, calculoated to accounl Zor the preseince

of copper, L2 .icnius its value in aecordance with the valency hypoth-
esis of electrical conductivity. The conductivity energy obeys the
lovs previously established [or poler ion-conducting gloasses.

L2, Effect of impur ty Redistribution on Semi-Conductor Surface
Studied

"Effeet of upurity Redistribution in o Semiconductor Space-
Chenge Region on the Adsoxption Cupaecity," by V. S. Kuzuetsov
and V. B. Sondomirskiy, Institute of Catolysis, Siberian
Departnent, Acadery of Sciences USSR, and institute of Radio
and slectronies, Aeademy of Sclences USSR; lloscow, Kinetiks 1
Kataliz, Vol iI.i, Ho 5, Sep/oet 62, pp T2h-727 -

A study was node of the effect of irpurity redistribution in the
space~charge rczion of a semiconduetor during chemosorption on the ad-
sorption capacity of a semlconductor catalyst. The results show that
impurity redistribution always leads to an increase ia adsorption
capacity.
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43. Spectrochemical Analysis of Semiconduetor Silicon

"Spectral Determination of Impurities in Semiconductor
Silison After Chemical Concentration," by Yu. V.
Morachevskiy (deceased), Kh., I. Zil'bershteyn, IM. i,
Piryutko, and O, N. Nikitina, Institute of Silicate
Chemistry, Academy of Sciences USSR; Moscow, Zhurnal
Analiticheskoy Khimii, Vol 17, No 5, 1962, pp GLN-620

A spectrochenical method for determining impurities in semi-
conductor silicon is presented.

A small portion of silicon is placed on a teflon film and decon-
posed by hydrofluoric and nitric acid vapors at 105-110°C. The
concentrate in the form of silicon tetrafluoride is then sybjected to
spectrel analysis. Sensitivity of the analysis is 3 x 10~V to
3 x 10-9 grams with o mesn arithmetical error of +25-35%

Ly, soviets Synthesize Polymeric Semiconductors

"Synthesized Semiconductors"; loscow, Krasnays Zvezda,
26 Dec 62, p 3

"A group of USSR Academy of Sciences co-workers succeeded in
synthesizing more than 30 new organic high-polymer compounds with
electroconductivity properties as fine as those of conventional semi-
conductors. The scientiste are nlso able to prediet in advance the
electrophysical properties these compounds will have. They behave like
metals or semimetals, depending on their sturcture. Since these com-
pounds can be formed into films and filaments of any configuration,
they will find wide application in radiocelectronie technology."
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i.iscellaneous

L. Fleorise-Cortainivy Urganosilicon Corpounds Prepared

"Addition of Fluorine iirdride ~ilmues to Uisaturnted (re
Jaaie Corpounds,™ Ly e o Shostokovsiiizy, w. 4. Cololov,
A. . Grishko, K. F. Lavroda, and G. I. kogan, Irkutsk
institute of Orgunie Chemistry, Siberian Departirent,
Aedery of Seiences UNi't 'oseow, Zhurnnl Obsheher- Yhimii,
Jol 32, No 12, Dee 62, pp 30023305

Fluorine hydride silaones of type R.Cyl3-n (vhere n = 0, 1, 2)
verce prepared by fluworination of corresponding chlorine hydride
silanes with eoncentrated hydrofluoric ac¢id at room temperature. The
addition of fluorine hydride silenes to unsaturated orpganic coupouwnds
was condueted for the first time in the presence of 0.1 !’ solution
oi' ehloroplatinlie acid and isopropyl alcohol as catolyets, iIn the
cane of styrene, the additon proceeds voth in accordance with and
eounter to Markovnikov's rile. In couparison to corresponding chlo-
rine hydride silanes, the addition of fluorine hvdride silunes to
styrene takes place vigorously aud gives hipgh yields oi nddition pro-
duets, Jifteen fluorine-containing orgnnosilicon conpounds were
prepured for the Tirst tine.

W%, ew Polymer "Levoglucosan" Superior to Polyethylene

Wi, Dovetskoya Liiviyw, O Jua o3, P )

"t™e highepolyrer synthesis lnborntory et the Institvte of Pores=
Lot Loos oand Vood Cherigcty, of the Inmbvion Acadery (¢ Jeilences
< welspcl a method for raking the nev resin "levoglueos. a' £1%: wesie
prodate of wood and agricultural products. It ean be uwsel to iolic o
duranle nuthetie fiber, tupe, ete. TLevoglucoson tape is superior to
polyethrlene tape, The new polyner is now being studied Tor possible
uses in medicine."
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k7. Effect of Tonizing Radiation on Hydrocysnic Acld Synthesis

"Actlon of Ionizing Rudiation on the Hydrocyenic Acid Synthesis
Reaction," by R. lMikhail and I. Gershkoviech, Institute of

Chemical Research, Rumanian People's Republic; loscow, Kinetike
i Kataliz, Vol IXI, No 6, Wov 62, pp 336-845 -

A study wos nade of the action of ionizing rediation on the reac-
tion of methane with amonia to form hydrocyanic acid over a pletinuu
catolyst both in the presence and in the absence of oxygen. The radi-
ation affects the course of the reaction ot low intensity levels and
high teuperatures. This effect is correlated with the nature of the
intermediate compounds formed during the reaction.

L3, Pentoerythritol, Glycerin Substitute in Varnish Industry, Cuts Use
of Vegetaoble 01l

"Powder That Saves liillions," by A. Bondaryuk; loscow, Sovet-
skaya Rossiya, 16 Jan 63, p 4

Nussia's oldest varnish plant, "Workers' Victory," developed o
i cthod for using penteerythritol to replace glyrerin in making varnish,
Tuis substitution cuts the industry's use of vegetable oils 15-20%,
and the resulting vernish -~ used in automobile ond machine construc-
tion == ig as fire gs that made from inported tung oil and glyecerin.
Pentoerythritol 1s made cheaply from toluene and iscbutylene «- by=-
products of oil refining.

Pentaerythritol can also be used in the symthetie rubber industry
to replace costly rosin. It also increases polymerizotion speed.,

h9. New Method for lioking Cellulose For Tire Cord

"Tire Durnbility Inereases"; Leningrad, Pravda, 9 Jan 63, p 4

"The All-Union Seientific-Research Institute of the Cellulose and
Paper Industry has developed a new technology or making cellulose for
ugse in tire cord. Tor the first time in this country, cellulose was
rnade by the sulfote method with the preliminary hydrolysis of wood pulp,
instead of the sulfite method. The boiling is done in acid-resistant
boilers to ensure rmaximum purity of the intermediate products.
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"'Cellulose 1nGe by the new method produces cord twice os durable
25 Ly the old rethod, end its breaking length is bl kilometers,' G. 3.
Iloacya, head of the sulfate cellulose laboratory, informed the Yeningrad
iss correspondent. 'This cord increases the life of cutonolile tires
several tiues,'

"Thic new technology will be first opplied ot the svlfate-cellulose
plants being built in Dratsk and Boykal."
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50. Academician Dubinin Discusses Large-Scale Chemical Industry

"New Horizons for the 'f.arge-scale Chemistry Industry," by
Academician M. M. Dubinin; Moscow, Krasnaye Zvezda, 22 Dec
62, p 6

In discussing the chemical industry, Dubinin especially mentions
the meny possible future epplicetions of fluorine plastic. This plastle
withstands temperntures ranging from =269 to +250° € and resists the
action oi ucid and alkaline solutions. It is often used to replace
pletinmue, for it is 20 times lighter than the metal and much cheaper.

.

34dtcon~organic plastics are excellent for use as insulators and
do not absorb waler. Electric motors using sillicon-orpanic insulators
last longer and work under water.

Iron-exchange resins are used for purifying water and for removing
valuable elements from sewsge.

The article also mentions the importance of silicon rubber which
retains its elasticity in temperstures of from -90 to -f350° c.

51. A. Korotkov Discusses Research and Development of Synthetic Rubber

"Synthetic Rubber Will Be Betier Than Natural,” by A.
Korolkov, corresponding member of the Soviet Academy of
Sei~nces; Moscow, Pravda, 9 Dec 62, p 3

The_author dlscusses research leading to the development of
"SK-1" /synthetic rubber, type 1/, a rubber having the same qualities
as natural rubber. Two groups worked to develop synthetie rubber: the
first and largest elected to use conventlional polymerizaiton methods
and proceed by small alterations {0 an approximation of rubber; the
second proup declded to search for new catalysts and polymerization
methods -- and was successful. The SK-l1 which this second group de-
veloped was not put immediately into production because the Ministry
of the Chemical Industry considered the technological and production
risks too great. Thelr timidity delayed the widespread use of SK-1
5 years, the author feels.

Experience of the SK-1 researchers convinced them that snythetic
rubber could be made not only to equal, but alsc to surpass natural.
A rubber, "SK-D" was developed which is more durable in some respects
than natural rubber and, for example, makes longer-lasting automobile
tires. This rubber is made from butadiene rather than from isoprene,
a8 is SK-l.
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52. New Process Eliminates Need for Huge Casting Machlnes in Making
Nylon Machine Parts

"Machine Parts From Nylon"; Leningrad, Leningradskeys Pravda,
20 Dec 62, p 2

Workers at the All-Union Sclentific-Research and Design Technology
Institute of Carbon Machine Building, in cecllaboration with Czechoslovak
academiclen O. Vikhterle developed u new process for weking such nylon
machine parts as cog-wheels, bearin:;s, ete. without using huge casting
machines. A monomer solution mixed with a Jlittle sodiwu metal i1s pourerd
into a form. The presence of sodium causes it to harden.

53. Director Grigoryan Discusses Work of Kirovekan Cheulcul Research

"Science, Plans and Life," by Kh. Grigorysn, Director of the
Kirovakan Scientific-Research Institute of Chemistry; Yercvan,
Kouunist, 4 Dee 62, p 2

Kh. Grigoryan, dircetor of the Kirovekan Chemical Research
Institute, wentions i o« the instliuvie is currently developing nev
methods for proces:sin, notural gas ind peuwochemicals. They are 21so
working on new synthetic glues and rwsticoted rubbers for use in the
furniture and electrical ecnpineerins: inductries and on anticorrosion
construction materials to remlace rustprooi steel in the manufecture
of acetic acid. The inrtitute plans to change over from producing
synthetlic ammonla to producing natural gas.

54. Armenlan Sovnarkhoz Chemical Director Mentions New Products and
Technologies
"Great Horlzons of the Chemical Industry," by K. Rukhikyan,

acting director of the chemical industry of the Armeniazn
Sovnarkhoz; Yerevan, Kommunist, 18 Dec 62, p 2

In discussing the status of the Amaenian chemical industry, K.
Rukhikyan observes that research work of the Plant imeni Kirov has
expanded the number of products turncd out by the All-Union Synthetlc
Rubber Institute. New products include "Nairite NT" and latex "L-NT',"
which are used as adhesives in making shoes.

The electric insulating varnish VL-7, made by the "Polyvinyloccti..e
plant, makes possible a reduction in ithe size and cost of electric motui ..

A significant change in the ~henicel industry will be a shif: to
using netural gas instead of carbides in the production of acetylcne.
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55. New Heat~Insulating Ice Foesms Developed by Hydraulic Engineering
Institute Imeni B. Ye. Vedeneyev

"In the Country's Laboratories: Ice Foam -- A Heat Insulator";
Moscow, Nedelya, 18-24 Nov 62; p T

The All-Union Scientific-Research Imstitute of Hydraulic Engineering
imeni B. Ye. Vedeneyev developed & method for meking ice foam which is
15 times lighter than the usual variety. The method involves edding a
"chemically active" substance to foaming water. The Bratsk Hydroelectric
Power Station used this lce foam successfully to protect a construction
materiael quarry from freezing.

The came laboratory has made quick solidifying foum from water and
o resin. It can be used as a heat insulator for layingz concrete in cold
wegltner.

56. Pyrolysis Tars Used for Bullding Materials

"Furniture From Tar"; Moscow, Nedelys, No 50, 1962, p 5

"fhe Chewmistry Institute, Academy of Sciences, USSR Ural Branch,
is preparing bullding tiles for use on floors and walls of living
quarters and kitchens. The tiles are made froum pyrolysis tars -- a
by-product of the synthetic aleohol industry -- which is also used for
Tuel.

"Conerete containing pyrolysis tar will not absorb water and can
vithstond a wide range of temperatures. This concrete is being used
to make bathtubs. Wood-shaving and wood-fiber tiles treated with pyroly-
sis tars are being used to make moisture- and fire-resistant furniture.”

57. Porous Cerammics Used for 0il Flliers and Sound-Proofing

"Porous Ceramics,” by D. Sasorov; Kiev, Rabochaya Gazeta,
23 Jan 62, p b

A porous ceramic oll filter was developed at the Scientific-
Research Institute of Construction Ceramics in the laboratory headed
by Klavdiya Smirnova. According to the artiele, the filter moterial
is made from a mixture of chamotte or quartz sand with soluble glass
and industrial sodium fluosilicate. The mixture is calclined at a
very high temperature. Depending on the raw materlal, the pores vary
in size from 0.1 micron to 0.5 millimeter. The ceramic has very high
chemical stability and can be used to replace stainless steel and brass
for reservoir gratings. It is resistant to acids, alkalls, and liguefied
cases. Slabs of this ceramic can be used to distribute alr evenly for
alr lifting of cement, phosphorites, ete.
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Also prepared in this luboratory ls a sound~-proofing ceramic mede
from a mixture of sawdust, chamotte, and liquld glass.

58. Soviets Use Radlation for Welding

"Alomic Welding;" Moscov, Krasnoya Zvezda, 26 Dec 63 p 3

A group of co-workers from the USSR Academy of Scilences' Institute
of Chemlcal Physics developed o method for welding materials previously
“mpossible to weld by the sctlon of slov neutron radiation. The sure
races of the materials to bz welded are coated with either lithium or
boren. The intemse ncat caused by rodiation from these elements causes
weldlin:; of such strengthh that o wvelded plece no thicker ther a finger-
nail can support 150 kilogsrams.

The article ' entions the necd for veldlng such materials as gluss
and plastic, twc dlffercnt synthetlc plastics, and rubber and synthetic
vibers. A umethod using 2 thin il of polystyrene with a little boron
has been used successiully in experiments to join rubber with nylon cord.
This combination produces automoblle vires of great durability.

59. Magnetic Suscepilbiiliy of Some Copper and Vanadyl Cowpounds

"S1ereochenmistiry oi Copper and Vanadyl Compounds Having
Abnornal Magnetic ifcoperiies,” by V. V. Zelenteov, Moscow
™ygical and Toechnical Institute; Moscow, Zhurnal Neorgan: -
chegkoy Khimii, Vol 7, llo G, Jun 62, pp 1299-130%

Six new vanadyl and tuc divalent copper compounds were syntheslzed
“or the first time. Com ounis ~f vernadyl vith salicylal-o-oxyoniline,
G-chlorc= and S5<broumo-calicyl-l-o=oxyaniline, dibenzoyl-o-oxyaniline,
“nd 5-bromo-salicylal-5'-nitro-2'-oxyaniline (mono- end polyhydrate
Toras) plus complexes of divalent copper with dibenzoylmethane-o-
oxyaniline and salicylal-2'-oxy-5'-sulfonaphthylinine trere prepared.

A study of the magnetic susceptibility of these compounds in the
solid state showed that they have an effective magnetic moment of
less than 1.73 (0.77-1.5° B) for ihe vanadyls and less tham 1.59
(1.66 B) for the copper compounds. This wus explained by the ex-
chunge activity between the paranugnetic ions of those ecompounds haviag
a dimer bridge structure.
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0. Determination of Radlcactive Elements by Aerial Spectrometry

"An Experiment on the Determination of Radium, Thorium, and
Potassium in Rocks From an Aircraft With a Spectrometer,"
by L. I. Boltneva, V. N. Vasilenko, A. V. Dmitriye. V. A.
Ionov, I. M. Nazarov, and I. V. Yagodovskiy; Moscow,
Atomnaya Energiya, Vol 13, No 3, Sep 62, pp 280-282

Determination of the radium, thorlum, and potassium content in
rocks with a multichannel gamma spectrometer installed in an aircraft
is described. Tests of this method, using a thallium-energized Nal
crystal in the spectrometer, were made by flying over simple geo-
logic formations of known radioactivity at altitudes of 25, 50, and
100 meters., Data from the aerial tests were correlated with data
from ground tests to determine accuracy, altitude limits, and
otler parameters. The possibility of using photogrammetry as a means
ol establishing reference points for coordinating radiation data with
topogrephy wvas mentioned.

Tables are given for aerial and ground tests, statistical error,
and counting rate coefficients. Equations for determining the con-
tent of natural occurring radioactive elements from test data are

also given,

0Cl. New Catalysts for Desulfurization of Petroleum Products

"High Activity Iron-Alumina-Silica Catalysts for Thermal
Desulfurization of Petroleum Products,”" by V. S. Komarov,
M. F. Yermolenko, V. I. Varlamov, and I. N. Volneyko,
Ingtitute of General and Inorganic Chemistry, Academy

of Sciences Belorussian SSR; Moscow, Doklady Akademii

Nauk SSSR, Vol 147, No 6, 21 Dec 62, pp 1413-1416

Previous work has shown that bauxite serves as a very effective
cetalyst for vapor phase desulfurization of straight-run gasolines,
alloving almost complete removal of mercaptans, sulfides, and die.

sulfides from the gasoline. In view of this, the authors undertook’
to develop simllar catalysts from Byelorussian clays.

The catalysts are prepared by a method which consists basically
of the following: following activation with aclds, the clay is
filtered and washed; the wash water and one fifth of the activated
clay (by volume) are added to the acid filtrate and stirred care-
fully. An emonia solution of pH 7-7.5 is added gradually so that
the iron and aluminum selts prescut in the filtrate are precipitated
as hydroxides togather with the added clay. The hyurovide precipi-
tate is washed free of ammonia salts, pelleted or extruued, and
dried at 600°C for 2 hours.
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Experiments show that the sulfur content in kerosene folloving
thermal desulfurization in the vapor phase is decreased by 95 percent.

2. Sulfuric Acid Produced Microbially

"Microbes Produc- "; Tbilisi, Zarya Bostoka, 10 Jan 63, p 4

"If a colony of microbes is placed in a large reservoir containing
liquid wastes from some industry, in one hour the water will be pure;
within 2-3 hours the microbes are capable of consuming 1,000 times their
wvelght. It would be difficult to imagine life on earth without bacteria.
Without them, our rivers would become polluted, while the surface of the
earth would be covered with the carcasses of dea¢ organisms.

"Would it be possible to 'train' microbes to treat waste material
into useful products? The answer turns out to be 'yes.,' At the present
time, scientists are engaged in the 'education'! of bacteria for the
benefit of man. Czechoslovakian scientists, for example, were recentlv
successful in 'training' so-called sulfur bacteria, which feed on lean
sulfur ores, to produce sulfuric acid.”

Meetings and Conferences

63. Conference on Mineral Fertilizer Production Held in ILeningrad

"Intervuz Scieatific Conference on Developing New Methods
for Mineral Fertilizer Production," by V. L. Varshavskiy;
leninerad, Zhurnal Prikladnoy Khimii, Vol 35, No 12, 1962,
pp 2805-2806

"An intervuz conference of inorganic chemistry technology
departments was held in the Leningrad Technological Institute imeni
lensovet, on May 22-26. The conference dealt with the development
of new methods for producing mineral fertilizers. Participating were
representatives from 29 vuzes, 12 fertilizer industries, 6 project
crganizations, and 15 branch scientific institutes =- including the
State Nitrogen Industry Institute, the Scientific-Research Institute
of Fertilizers and Insectofungicides, the Institute of Chemistry of
the Uzbekistan Academy of Sciences, and the All-Union Scientific
Research Institute of Halurgy «- and from the committees on chemistry
and on the coordination of scientific research work of the Soviet
Council of Ministers."
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6k, New Industrial Devices and Processes Displayed at Trade Exhibition

"Exhibition of Achievements of the Soviet Economy," by G. O.
Tatevos'yan; Moscow, Plasticheskiye Massy, No 12, 1962, pp l-2

"The Leningrad Textile Institute developed a tensiometer for
measuring longitudinal and transverse deformations and a torsion meter
for measuring the angle of twist in mechanical tests of polymers. The
tensiometer is easily attached to the test sample by an electric circult.
The size of the distortion is registered on a special dial. The sen-
sitivity of the instrument for measuring longitudinal deformation is
0.25 micron; for transverse deformation, 0.1 micron. Its sensitivity
for determining the angle of twist is 0.00001 radlan; its input voltage
is 4 volts; and its available power, one watt.

"The Moscow Chemlcal Machine-Building Institute developed a device
for drying suspensions and solutions in a fluidized layer of an inert
granular material. It is designed for continuous drying of suspensions
to form finely dispersed solid products. The dispension 1s evenly dis-
persed over the surface of an inert granular material. The vigorously
developed surface and small mass of this layer intensify the drying
process. The dried particles are removed by dust-extractors, carried
off by a desiccating current, and collected. The intense drying process
of this device produces T700-1,000 kilograms of water per square centimeter
of granular layer, but expends little heat and electric energy (700
calories and 0.04 kilowatt for each kilogram of water.)"

[The article goes on to describe a process developed by the Leningrad
Technological Institute for making glazed aluminum. The coated aluminum
has great resistence to damage from machines, heat, and chemicals.

Enamel with a calcination temperature of 530-550°C is used for the coating.)

"The Kuybyshevskiy Aviation Institute developed a gauge for measuring
the thickness of galvanic coveringe on the metal IGP-2. It consists of
a high-frequency generator, a sensory device, and an electron stabilizer.
It is applied to metals with various thicknesses of galvanic coverings
and measures the contour parameters, fed by high-frequency current."

[Next described is a thermoelectric hygrometer developed at the
Leningrad Polytechnic Institute for measuring the moisture content of
dispersed nd fibrous materials. It is made of a sensory device
(22¢ x 85 x 12 millimeters; weight, 3.5 kilograms) which converts the
moisture of the substance to an electric magnitude, an indicator (270 x
225 x 160 millimeters; weight, 3.5 kilograms), and a block (14O x 90 x
260 millimeters; weight, 4 kilograms) which maintains contact between
the sensory device and the test ma‘erial.]
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"The device cperates by a well-defined correlation between the
wvater content of the material and the rate of heating of & low heat-
reslstant substance in the contact. The accuracy of the instrument is
not impeded by temperature changes or an excess of electrolytes in the
test material.

"Its accuracy for moisture in finely dispersed materials 1s 0.03-
0.05%; in fibrous materials, 0.1:0.,15%. The measurement tekes 10 seconds.
The avallable power is 15 watts. Voltage of the system is 15 volts.

"At Moscow State University, a device, UIT-2, was developed for
cleaning metals, insulators, and semiconductors by ion-bombardment.
Ions, formed in a gas discharge and highly accelerated, destroy the
weakest particles on the surface and expose the structure of the
solid.

"This method is superior to others because (1) it exposes the
surface structure of the solid at any temperature, (2) it does not
oxidize the surface, and (3) it shows up structures of substances
vhich are otherwise difficult to determine (certain alloys, for
example).

"Also, this device can simultaneously clean three samples in
variocus conditions, can study materials in broad temperature ranges,
and can display the condition of samples while they are being manue
factured. Right after the material has been cleaned, it can be
coated by the vaporization method with a film of metal or quartz
for further study of the contour with an electron microscope.

"The maximum discharge voltage is 10 kilowatts, maximum working
current 1s 20 milliamperes, and voltage during cleaning of the heated
sample is 3 kilowatts; the number of samples which can be cleaned at
a time -~ 3; the maximun temperature of the heated sample -~ 1,000°C.
It cleans 6-9 plates per hour of, for example, untempered austenitic
steel and can cover ten samples per hour with a powdered metal or
quartz film. The voltage of the system (frequency of 50 hertzes) is
220; capacity, 25 kilowatts; cooling of the diffusion pump with
water, 60 liters per hour; its dimensions, 900 x 720 x 1350 milli-
meters; and its weight, 35 kilograms."
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55, All-Union Chewical Society ut Desisn Institute Discusses
I'eusures Talen Yo Corry Oul Plen of liorch Plenun

"On tle Porticipetion of the Prirary Orpganizotion of the
All=Uaion Ci:enxlcel Soclety ineni D. I. llendeleyeva in
Fulfilling the Decision of the llereh (1952) Plenun of
tie Central Carnittee of tihe Soviet Cerrunist Porty."

by Yo. I, Kidlhwen; loscov, wimrnal. Vsesoyuune ;o
IGhinlchesl o0 Obsbeiestva duenl Do L. iendeleyeve, Vol T,
Lo O, 1052, p 0C9

The priicry crponiszation o the All Union Chieniicdl Loclety imeni
D. I. i.endeleyev of the State Plaaming ond Lesipn Instituvie of the ilirto-
Jen wnd Orsoende Cotmeund Industrs dlscussed with the otiwcr rersonnel of
i e instivute icuswres 1t Jas swonsored to carxry out tiw plan of thke
soreh 1002 Plenw: of e CILU.

-7

504 Zdroelendcal Conference Piscusses iinter Eiploitntlon ond
Longerveilen

"AVI Lydeoctemleal Conference,” by V. G. Datsko, I. F.
Poaomarev, l. &. Iiccenko, ~nd L. V. Brazhnilkova;
iloscowr, covann). Vesoowao o hdiidel.esloso Obshel.est-
La_dveni D. L. icudeleva, Vol 7, lio O, 1952, » 390

The 15th All=Union iysdrocheirical Conference et in iy 1952k
In Jovoeerlussal, to discuss wulter enploitution and conservation.
e conlerence included 229 reprenentotives, iron veriouvs marts of the
county,’, w0 Teard i renorts.

o7 Conference cn Yaint Pisents leld in Ieninsrad

"Conflerence en Tignents fox e Paint wnd Lecquer
Industyy,” By Al N Delovitsltdy, P. V. Derb-
Cerhing oid Do Yoo Cersinoing l.oscow, iurnel
Vceso w .o o idilitiellio ;o Obshichiestva liieni D, I.
ienceleyeva, Vol 7, ifo <, 1952, p GOI=GEG

A conference on pizments for tie paint and lac uer industry,
cc)led by tie All-Unicn Clenicuel Boclely ireni D. I. liendeleyev and
the State Cormittee cn Clendstyry of the Ceuneil of liinisters, USSR,
veg beld in Lendnsrad in April 1662, Tre 436 renbers of the cone
ference listened to S0 reports. B. R, Livensl:dy, chairnan of the
State Comittee on Chenistry, in courenting on the status of the
industyy, noted several Geficilencies == Tor exanple, a laz in
construction of titaniwn dioizide plants - wbich have led to insuf-
vicient paint and laequer production.
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68. Conference Discusses Use of Chemical Methods in Agriculture

"Third Conference on the Introduction of Chemistry to Agrie
culture of the Orenburg Oblast', " by G. M Udovin and A.

Ih. Batalin; Moscow, Zhurnal Vsesoyuznogo Khimicheskogo
Obshchestve imeni D. I. Mendeleyva, Vol T, No 3, 1532,
p 687688

P 00T=-

The third conference on the introductlion of chemistry to agricul-
tuwre of the Orenburg Oblast met lagt Moarch to discuss the progress of
using chemical methods in agriculrue. The conference heard 26 reports
on soll analysis and on the influence of uineral and organic fertillzers,
trace elements; ad vardous soil, weather, and farming conditions
on plant growth.

69. Symposium on Iubricants To Be Held in East Germany

"Firth Symposium on 'Lubricunts and Iubrication'"; Derlin,
Chemische Technil:;, No 12, Dec 62, p TO4

The Scientific and Technical Center (Wissenschaftliches Technisches
Zentrwa) for Lubrication ond Lubricants at the VEB Mineraloelwerk
(Mineral Oil Plant) in Luetzkendorf, in collaboration with the Come
bustion Fuels Wechnical Society (Bremnstofftechnische Gesellschalt),
crnounces that the Fifth Symposium on Iubricants and Iabrication
1111l be held at the end of August 19G3.

According to the announcement, the symposium will treat not only
the application of, but oclso the physical and chemical problems cone
nected with, Jubricants. In thc announcement, the organlzers draw
the reader's attention to the Tollowing problems which will be on the
agenda of the symposium:

l., Material problems of lubricants, primarily contributions to
a clarificatlion of the relationship betieen composition of oils and
thelr usefulness;

2. Production problems relating to the manufacture of lubricants;

3+« Application investigations pertalning to a slde variety of
machines and equipment, including combustion engines, testing instal-
lations, and test machines.

. Contributions on the question of technieally Justified oil-
change periods under varying conditlons of use.

5« Problems comnected with the manufacture of special oils, i.e.,
cold wmachine oils, hypold greases, hydraulic fluids, ete.
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1le wnnounceuent states thal rersens vio wilsh to present papers
ub tle siposiun siculd go iudleate Ly 28 Februery 1953 and send o
briel synopsis of tiheilxr lecture to tle VI (Selentiric=Techmical
Center) of the Clerieal Industry for Lubricants and Lubrication,
Irwpa (Geiseltul), East Cernany. Tie briefs should not exceed 3=k
tyrperritien puses and sheuld be subnitted in dunlilicate, since
they are to be reproduced in the syiwosiuvn wrogran.  The onnounce-
rent concludes by stating that plenned individuel lectures chould
Le livited to U0 rinutes and groun lectwes ield to 20 ninutes'
duration.
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II. METALLURGY

Corrosion

T0. Corrosion-Fatigue Studies of Metals in Alkaline Solutions

"Mechanlsm of Corrosion-Fatigue Failure," by S. G. Vedenkin
and V. S. Sinyavskly, Central Scientific~Research Institute

of the Ministry of Railways; Moscow, Zlwrnal Flzlchesk

Khinii, Vol 36, No 10, Oct 62, pp 2200-221%L

The purpose of thils work was to study the electrochemical mechanism
of corrosion fatigue whileh at the present has not been confirmed by
experimentation. Corrosion-faligue tests were conducted on samples

of St. 3 steel, the Al-Mn~Si alloy Alg0, and an Al+l%Zn alloy subjected
to cyelic londing in MaCl solutlons of various concentrations.

It was found that the de-nobilizing of a metal by cyclic lood~
ing is the consequence rather than the couse of crack formation, end
the protective action of the cathodic cwrrent is not due to the sup-
pression of local currents from the strecsed to the unstressed sites,
but to the formation of en akaline medium on the specimen.

Oding's dislocation thecry of the accumulation of vacancies form=
ing micropores and the Rehcinder effect regurding the decrecase in metal
strength due to the adsorption of surface active agents were belleved
to be the best explanation for the mechonism of crack formation and
subsequent rupture of metals from corrosion fatigue.

Tl. Corrosion of KhlTT and YalT Stalnless Stecels in Nitric Acid

"Pussivity and Intergranulor Corrosion of Stainless Steel
in Wtric Aecid,” by I. K. Burtseva, V. D. Plyasunov, and

A. I. Krasil'shchikov, State Institute of the Nitrogen
Industry; Moscow, Zhurnal Fizicheskoy Khimii, Vol 36, No 12,
Dec 62, pp 2087=2692

The passivity and intergranular corrosion of austenitic staine
less steels KhlTT and YalT in nitric acld pre studied. The steady
state and passivation potentials of stainless steel in nitric acid
depend upon the acid concentration. The potentlal of a specimen
completely immersed in the acid is more positive than that of the
same specimen only half immersed, An electrlc current arises between
the two differently immersed speclmens, with the partially immersed
speclmen serving as the anode. Also, within the surface of the steel
there are micro=cracks vhere alr bubbles can become lodged and ini=-
tiate corrosive action.
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T2. Covrosion of Uh1CIOT Steel and Kiclel by 4rCl) Vapor

"Corrosive Actlcn of Iirconium Tetrachloride Vapors on
Steel UMCICT ard idelkel at Hich Tenreral,t.u'es,' by

V. I. Tsirel'-nilov, L. li. lo:issorova, and Viktor I,
upltsyn; iloscow, Ltcrnaya dner i-a, Vol 13, Io 1,

Jul G2, 7 51=353

In comrectlon with tlhe »wrilication of zlrconiw fron hafalun
ard e nrocesses limvolved, o side study vas rcde on thie corrosion of
W2 10LCT stainless steel cnd nlclel Ly ZxrCl)y verors ot hish tenrerge
twes (3,0-030° C fer 1R 16.90, 150° and 750° for 1) for periods of

10~ 0 lcuis.

At tle loner tererctures , both materials are vigorously attaclied
Ly tile vopors. At Ligher tenperatures, the steel 1s almost coupletely
corroded vit.in 20 lcurs, v crecs tle nicliel, although severly attacled,
is souewi.ct »rotected by a niclel chlorice filn.

T5. irdroen Lvbrittlerent of LiL:ICIOT Austenitic Stoinless Steel

M

"endenc;s of Austenitic Steel Tovard Iydrogen Inbrittlenent
in Relcotion to the iIydrosen Content, Cefornation Rate, end
Cerrerctwre,” by Ye. P. llecley and Ko V. Popov, Institute
o’ Fetrolew: end Corbo«Cienidecl Synthesis, Siberian Dep-
artient, JAccdeny of Sciences USShy Sverdlovak, Fizika

::c.:,u 1lov 1 ietallovedeni:-e, Vol 1k, ilo 2, Aug 62, pp 2T1-
ey

To study tie hydrogsen o rittleient of stainless stcel, tensile bars
o 1L:1IIOT steel vere subjected to ydrogen zas iupresnation at )OO (6]
end 500 atiosnleres pressure Tor 2!, Iu, 72, end 95 hours. The hy-
drozen content alfter e:yosure wus lj, 25, 50, and loo 1/200 z.

Duetilit- () elon ~ation) tects vere vade in the temperature in-
terval of =193° %o L0, e .-clonicticn of LINMLCIOT steel, whieh
Las cood ductility at tie lover torperatwres (in the neizlboriood of
©0,) for botl erbrittled and none:lrictled smecivens, drops to a idinirwn
{20,)) at ~0°%C. Also,  en testins both erbrittled and nonerbrittled
speclizens in relation to teerctwre wd stress rate, the glover tie
stress rate, tle lover tle ductilit;’ 1l:ich reaclies a ninimun of 20,5
at a rete of 0.05 rav/iiin.
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In the tensile tests, there was little difference noted in the strengths
of the embrittled and nonembrittled specimens. However, embrittled speci-
mens have a greater yleld strength than their nonembrittled counterparts.

One final conclusion noted was that neither metels with a f.c.c.

structure nor those with a b.c.c. structure are resistant to the effects
of hydrogen embrittlement.

T4. Oxidation of Titenium in Water Vapor and Air at High Temperatures

"The Mechanism in the Oxidation of Titenium," by D. I. Layner

and A. 8. Bay, Institute Giprotsvetmetobrabotka [Gosudarstvennyy
Nauchno-Issledovatel'skiy i Proyektnyy Institut Po Obrabotke
Tsvetnykh Metallov, State Scientific-Research and Planning Insti-
tute for the Processing of Nonferrcus Metals]; Sverdlovsk, Fizike
Metallov i Metallovedeniye, Vol 1k, No 2, Aug 62, pp 283-28

Microstructure studies of titanium oxidized in alr at 900, 1,020,
and 1 ,1150°c and in water vapor at 800, 850, and 900°C disclosed that the
oxldation of titanium occurs more rapidly and at lower temperatures in the
presence of water vapor.

In the vapor medium, & fine-grained, uniform oxide is formed initially,
followed by the formation of coarser columnar-sheped greins. In the presence
of air, the formation of the initial acicular oxide crystals was not observed.

As in most oxidation processes, there is a double-diffusion process taking
place, and at higher temperatures the diffusion of titanium atoms into the
oxide layer is more predominant than diffusion of oxygen atoms in the titanium.

Comparison of the oxidation of titanium in air and oxygen showed thet &
thicker lsyer of oxide is formed in the presence of air. This is the result

of defects in the lattlce structure cuased Ly the nitrogen atoms which enables
the oxidatlon process to proceed at a faster rate for a given period of time.
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Crzstallograghx

T5. Creep Mechonism Studies in Ni-Al and Ni-Co Alloys

"Relationship of the Mechanism of Plastic Deformation During
Creep to the Conditions of Deformation in Ni-Al and Ni-Co
Mloys," 'h" Yoo A. PaVlOV, t‘lo Go Gaydul'\'.ov’ B.nd VO V. Mel'-
nikov, Institute of Metal Physics, Academy of Sciences USSR:

Sverdlovsk, Fizika Metallov i Metallovedenive, Vol 1k, No 2,
Aug 62, pp 275-202

In the study of plastic deformation during creep, three different
mechanisms were found to occur: slip, diffision, and slip in cone
Junction with a process of relaxation. These mechanism oceur 2t vari-
ous conditions to temperature and stress. In a region of relatively
low temperatures and high stresses, the deformation mechanism is pre=
deminently one of slip, and the relatlonship of creep to temperature
and stress can be determined by Zhurnakov's equation.

At low temperatures and high pressures, the mechanism of plastic
deformation is a2 diffus'on process. In this region, the deformation
rate is a linear functicn of the applied stress.

In the intermediate region of temperature and stress, the third
mechanism, slip in conjunction with relaxation, occurs, and the rate
of deformation can be approximated by Weetman's equatlon:

& =C (s® RD)e

where 9 -~ energy of diffusion activation, o-- stress, and o -- coef-
ficent equal to % or L.

In this study, relationships of deformation rate to alloy concen-
tration, energy of activation of deformation to stress, and deforma-
tion rate to temperature ond stress were studied for Ni-Al and Ni-Co
alloys and the data graphically compared to Al-Mg and Ni-Cu alloys
from previous investigations.

In contradiction to Herrins'~ theory, which states that the
boundaries of slightly disoriented blocks have no notable effect
on the development of diffusion creep, the present study showed that
fragment boundaries are involved in the dirfusicn process. This was
explained by evidence of a hizh degree of fragment disorientation
in which the fragment boundaries have the same properties as grain
boundaries and consequently have much influence on diffusion creep.
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T6. Critical Shiar Stress in Sinzle Crystals of Aluminum

"Ihe LeTeet of the Mosale Structure o Maat Single Aluminum
Crystals on Its Critical Shear Stress," b, D. Ye. Ovsiyenko
and Ye. I. Sosnlna, Institute of Metal Physies Sverdlovsk
Fizika Metallov snd Metullovedeniye, Vol 1, No 2, Ang 62,
o 252-258

In the study of the elffect of the original internal structure
of cinzle crystals of pure alumimea on the critieal shear stress - €
these crystals, it vas shown that the critical shear stress lncreases
Llincarly vith increases ansgle of cell disorientation and proportionally
with the square root of the cell size. This thange in the critical
stress is associeted with the density of the dislocations and the elas-
tie interaction betveen the movile Alslocaticns and the dislocations in
the corizinul struetre. Thus the dislocations formed in the process of
copetul zrewth »lay an portant role in the nrocess of plastic flow
ol the crysbals,

7T, Dislecaticen (1L wb in Silicen Crvotals Contnining Gold

“Eo>~ Liclocaticn Clind in Silicon Under the Action of Gold,"

- Ly O Hiteveldy, Institute of metadlurgy dmeni A A, Baykov,
A alauy od Sedences USSAR; Lenin_rad, Fiziia Tverdogo Tela, Vol L,
o 9, Ser 2, pp 70449

lﬂlu chIb o™ edge dislocuwbions ¢ covosite sighe under the ine
LIucnc. di,.gled sold vas studied. It vas shovn that dislocations
VACATU thuue nalr,clen centaining the second rhase andeclinb in the
Glrecticn o Lunereasing size of extra atemic »lanes. This was accom-
A1 rikh the vee o) derothote cearshs taken bhefore and after applie
cabaciy v rtrewn chieh cheved che o) und ner Gislocation pegitions
and their Jivocticn of elinh.

79 Dislocatvion Stronsthening b Accumulatbicn

"Condibicns of Dislocation Strens~thening by Accunwlation,” by
S+ A Grinbcrg, Institute of deval Thysics, Academy of Sclences
U8sR; L-anincred, fizi't Tverdezo Tela, Vol U, Ho 9, Sep 62,

o 500 L Y~ o T8
mp 2507 =250

The cendition  of stren o ening diclocaticns with dmpurity atous
sich nisrate te the diclocaticns uvore investigated. . Dislocatic v are
surrounded by olasitic stress Ticlds, and the stress fields of d.fferent
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dislocations interact strengly and loek the dislocation into - =
metantable configwation. To determine the number of impurity atoms
migrating to a dislocation, the Cottrell-Bilby ape~hardening theory

was used.

b2
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79. Domain Structure of MansGe3 Intermetellic Compounds

"Domein Structure of Mn Ge3 Intermetallic Compounds, " by A.
Vr2hetsiono, Ferromagnezics Ieboratory, Physical Institute
of the Pollsh Academy of Sciences, Poznan'; Sverdlovsk,
Fizika Metallov i Metallovedeniye, Vol 1L, No 2, Aug 62,
pp 132.188 -

The domain structure of MncGe; compounds was studied by examining
the ecrystal planes oriented from 0=90° to the horizontal axes of the
crystals in the presence of an external magnetic fleld in order to eval-
uate the magnetic charge which accumulates and to determine its sign.

All the MneGe, samples except one were produced in a vacuum furnaee

or quartz ampule. “The one sample was produced at the Institute of Magnetic
Materials at Jena.

80. Electrical Conductivity of Metals With Vacancies

“Concerning the Electrical Conduetivity of Metals With
Vacancies," by S. I. Masharov, Ural State University
imenl A. M. CGor'kiy; Sverdlovsk, Fizika Metallov 1
lietallovedeniye, Vol 1k, No 2, Aug 62, pp 288~290

In a work (now being published), the author determined the freq=-
vency spectrum for the accoustlc vibrations of a crystal conteining a
small number of vacencies. The present work uses data from the earlier
report for calculating the electrical resistance of a crystal containing
vacoacies with respect to temperature. To accomplish the desired objective,
a vave [urction for describing the therwal vibration of a erystal lattice
vith vacancies was used and the possible transformations of the electrone
phonon irnteraction were calculated. These calculations were made for
electron scattering with and wlthoul conservetion of guasi-pulses, after
vhich 1t was possible to determine the electrical resistarice of a metal
with voeancles by calculating the phonon and phonon<hole resistances, ard
consequently, to find the difference between change of resistance at high
and low temperatures (numerical values for gold were used for lattice
constants, Fermi energy, and Debye temperature of a pure metal).

Investigation of the change in resistance of a metal with vacancies
led to the conclusion of the existence at lov temperatures of two tem=

perature intervals where the difference in the resistence increments due
to thermal vibration of the disturbed structure in one interval is
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positive, and in the other lnterval, negative. However, the changes
in lattice structure surrounding vacancles, which are a functiocn of
temperature, were completely neglected and should be taken into con-
gideration.

A1, Formation of Dendrites in Aluminum Single Crystals

"Internal Struc w2 of Oingle Crystals of Aluminum in Re-
latien to Conditicus of Crystallizaticn,” by G. B. Indenbaum
and D. N. Popov, Krasnoyarsic Institute of Nonferrous Metals
imenl M. I. Kalinin; Sverdlovsk, Fizila Metallov i Metallove-
¢enive, Vol 1k, Wo 2, M, G2, pp 205-21L

Greoom crystals of 99.994% and 99.96% aluminum were investigated
and theiy pynt~l structure cxamined for different cooling rates em-
pleyed. In el dcotenees, the intermal structure of these crystals
showed dendritic structures formed, parallel to the directicn of
srowth, exweel:lly foi fuaster cooling rates. HNoturally, the dendritic
ctrueture wvas more prodeminant in the samples of higher impurity con-
tens (99.935). The cize and extent of dendrites were concluded to be
« Tuncticn of the reerysiuallization temperature for the particular
aluninwa sanwle and the coocling rate.

$2. Heat Capacity Measurements of Tunpsten at Iiph Temperatures

My,

Energy of Formaticn and Concentraticn of Vacancies in Tungsten,"
Ly Y2. A, Kraftmakher and P. G. Strelkov, Institute of Ther-

mal Physies, Siberian Branch Academy of Sciences USSR; Lenin-
srad, Fizijka Tverdogo Tela, Vol 4, No 8, 1962, pp 2271-227h

Energy of formation and cone i xolion of vacancies in tungsten
were determined by m sucing ite h::t capacity at high temperatuvess
utilizing reliable datr cn bemmerature-resistance relationshipsy i
tungsten.

Tests vere cgnducted on tungsten wire samples (0.03-0.05 mm dia.)
annealed at 3,400 K. Feat capacity measurements were mace in the range
(2,000-3,600%K). A plot of thcheat capacities at cons® it nressure
and volumne (CD and CV) versus trroerature showed tr.- g ' tungsten
rises_exponentially above 2,40 9K, while Cy remiiu- ;,1g;. o to
3,000K, after vhich it remains ccnstant with increasin; temperature.

wnerer " foomavicn for tungsten in the temperature range

(2,5 3,7 €) 7w calculated to be T2,5 keal/g-atom, and vacancy
eoncentriticn at 3,600°K was 2.775.

4l
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83. Interaction of Edge Dislocations With Vacancies

"Interaction of Edge Dislocations With Vacancies in Silicon,"
by L. 8. Milevskiy, Institute of Metallurgy lmeni A. Baykov;
Leningrad, Fizike Tverdogo Telu, Vol &, No 7, Jul 62,

pp 1878-~13881

The interaction of edge dislocaticns of opposite signs with point-
type defects was studied, and the questlon concerning thc morement of
dislocations with the absorption of excess vacancles is dlscussed.

Single crystals of silicoun were elastically stressed gad the
movement of disloecations along the slip planes studied. Data on
dislocation density necessary for full absorption of excess vacanlces
can be conbined with information on dislocation climb to estimate the
limiting solubility of vacancies at a temperature near the melting
voint of silicon.

8%. Multiplication of Dislocations in the Surface Layers of LIF
Crystals

"Dependence of the Strength of Fracture Whiskers to Size," by
P, G. Streliov and A. A. Shpunt, Institute of Thermal Physics,
Siberian Branch, Acudemy of Seicnces USSR; Leningrad, Fizika
Tverdoro Tela, Vol I, Mo 3, Aug 62, np 2258-2261

e b tpas )

A study of the vilskers resulting from the compressive fracture
0 LiF eryctals showed that the wmsuzlly high strength of these
vhiskers, vhich are equivalent to the high strenzths of growm whis=-
kers, Ls a result ol develooment =~nd multivlication of dislocations
in th: surlace leyers by mechanleal inter: 6 .on.

The wesdtions of the dislocations and the dislocatlion densities

in ths cwrystals before and after stressin ~+we studied by selective
etching . The mwber «f dislocations 1;@. «lore stress was 107.
wnd after fracture this nwder vas 0. In o crystal with a dismeder

oft b wicrcns, the dislocation density was Touwnd to be 100 (em2)-l.

In the case of a single vhisker, it was agswned that the disloecs~
tions are wnifowmly distributed, and the nwiber of these escaping
the swrface laver decrzases vith decreasing diameter. Therefore, 1t
wos concluded that a vhisker with o dlamcd:r of one micron cannot
contain vy dislocations and, consequently, will posses the high
strenz il predicted Ly theoretical caleulations.

b5
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. 85. Specialized Computer Developed in Czechoslovakia

[Capticn to photograph), Prague, Rude Pravo, 8 Feb 63,
Pl

‘e Ins#itute of the Physics of Solid Materials (Ustav fysiky
pevayeh 1itek) of the Caccliosloval. Academy of Sciences, in Prague=-
Strescvice, has designed o specialized, single-purpose relay computer,
the "Elis:2 I A," Jor verforming calculaticns necessary for determing
the Lreal:“am of the cryetalline structure of some solid materials, the
caption states. .n operator, identified as Assistant 1. Hadinee, is
shown beside the cormuter.

85, Studied of Dislocaticns in Iron at Lov Temperatures

"Investiguticn of the Temperature Dependence of the Yield
Point of Iron in Ccnnecticn Jith the Interaction Between the
Diglozaticns and Irg rstitial Atoms,” by V,qg Sarrak and R.
I. Entin, Institute ol letullography and lietBl Physics and
the Central Scientific-Research Institute oi Ferrous Metale
lugry imeni I. P. Bardin; Moscow, Doklady M\:ademii Nauk USSR,
Vol 1145, o b, 1 Oct G2, pp 810-812

An investimation of the effect of temperature on the resistance
to plastic deformation was condueted to study the role of interstitial
atcms and the mechanicm of their effect cn the yield point of iron
wire sarmles onc-rm dicmeter x 50 rm lencth) containing 0.042% C and
0.0050 H. ‘Mese were anncale? at 1000°C, after vhich one batch of
specimens was Turnace cooled to £C0°C and then air cooled, while the
other Latch was water quenched frem T30°C. After straining, the speci-
rens wvere ased (without removing from the tenggle holders) in water at
60°C for one hour. ‘

Testins; was done by the method of reciprocal deformation at two
temperatures. One batch of speefmens was strained initially at =196°C
to an arbitrary value and then stroined to the yeid point at -20°C.
The other batch was strained initially at -20°C to the same arbitrary
value and then to the yleld point at -19(©C.=~The &.fferences in the
strain values at the different temperatures (40) schowed that 40 de-
creases with increase of deformaticn. .

The change in the resistance to deformation when increasing the
temperature from =196 to ~20°C is greater than for the ~pposite case.
This was explained as a result strain hardening at -19¢9C.

k6

CuOuNeF=l«DeExNuTel~AL



C=0uNalf=IuD-LaNeTeLoA-L

The specime § aged at 60°C were found to be totally free
of any stroin from prior deformatlon; this was the result of the
interaction of the disloecaticons snd interstitlal atoms in the iron.
It was also p:oposed that abt the outset of plastie deformation, the
dizlocations are partlally freed ivom the atmosphere of impurity
atome. Hence further oaging reduces the obstructlion of dislocations.
ag ineresc-~ kn ke~ yplue for unstrianed iron and simultaneously ine-
creases taweondiliy tovard brittle rupture.

It vas concluded that the pre-nec of interstitial atoms in the
solid sclution is not associated wigh dislocaticns and, consequently,
does not sher any noted effcet on the strength at low temperatures.
The upper 3eld poin’ poidmt 1s the stress required to move the ob=-
structed dislocations, and the lower ¥. P. ieg the stregs: requir~d
to move the free dislocetions. Therefore, the temperature relatjon-
ships of the upper and lower yield points are cessentially the same.

87. 3tudy of the Slip Mechunism in a Plagtically Deformed lMetal

"Concerning the Structure of Slip Bunds,” by S. V. Zatsenin
and V. Ye. Koehn~v, Chelyabinsk Selentific-Research Inctitute
of Metallurgy; Swerdlovsl., Fizika Metallov i Metalloveceniye,
Vol 1h, No 5, Nov 62, pp 673=07T

It has Leen cgstablished Ly clectron-microscope research that the
structure of slip bands of Juce-centered cuvbic metals in one of prow
greasive action by simple shear. Illovever, use-of the electron nicro-
score to ctudy changes in the structwre aleng the slip bands in un-
satdslictory and dari=fieldmetallozraphy is required.

Kh20N80 ifichrome, which has o ocmal)l elsstic runge, was used to
study the slip mechunism. At 0.02% eloncation, distinct slip bands
were ¢bserved, while ot o.oh-o.osﬁ, clongotlon truces of plastie
delfommation vere chsecrved in practically all the gsralns.

It was Jound that inlticlly most of the slip occurs along th
grain boundaries. This couses inereased stress within the grains

themselves, which leads to the initiation of twinning ard an over-
all rcduetion in the strength of the retal.

b7
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New Llectric Furnaces

88. New Electric Furnaces in Operation in the USSR

"The OKB~850 High-Temperature Vacuum Electric Furnace for
Sintering, Aumealing, and Degassing Parts Made of Refractory
Metals, Highly Refraetory Oxides, Cermets, and Other Ma-

terials," by G. U. Dashevsiaya; Moscow, Metallovedeniye i
Tewnicheslaya Obrabotha letallov, No 11, Nov 62, p 49

An CKB=850~type hishe-ter perature vacuum electric furnace, develped
by VNIILTO (Vacuo;,u,.nm- Nauchno-Issledovatel'skily Institut Electrotér-
Micheskoro Chorudovaniyn, All-Union Seilentific-Research Institute of
Llcctrothermal Equipment] and manufactured “»y the Moscow Electrothermal
Zguipment Plant, has been put inte indust: 41l operation.

This DTurnace is equinred with a cooling cerpartr-nt. Loading
and unleading of parts are My mechanized. An elevator mechanism
cenvers the marts frem the heatlne comreartment to the cooling com-
oarcient snd veturns then without disrupting the vaewun.

Given velow ure the technieal specificaticns for the OKB-85C- type
fuarnscc:

Power (17) vevevennnen EuO
Voltage (V)eeessnaeeas 29

b,.{ J.CTI“ (OC)”.......‘_LCC‘ .)
Vacwui zmm ) teeveees 52220 }
Charge vb (i) eeeseses 300
Lensth of worlidng

Area (‘“'an).n......... 250
Eeizht of worlzing

arai (m)OOU.Qooooooo '500
Furnace ub (tc-ns)..... 9.5

"Vaeuun Shaftt Electric Furnace 0KB-357," by G. U. Dashevskaya;
Ibid., p 50

The OKB-85T =type elcctric furnace is designed for vacuum heat

treatment of parts and nizes which oxidize very ecasily. This furnace
ecnsists of a preheating compartment and o heat-treating compartment.
Parts are removed Tyom pits 2nd placed in a vecuum container for con-
veyo.ncw to the prcheating compartment, where Lhey are preheated to
1,100 °C. Foll owing the preheating compartment, the parts are treated
at 1,L5 50°C in the heat~treatin: compartment. Cooling is expedited in a
ccntainer with argon gas and then air cooled.

L8
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VNIIETO developed the UKB-857 furnace and the Moscow Electro=
theymal Bquirment Plent producrd it. Technlcal specifleatlons Tor
the OKB-857/I-(oreheating Turrace) and the CKB-857/1L-types (heat-
tieating furnace) are given below:

¥ B0/ OKB-857/11

Power (o) 10k 210

Voltase () 57.2 72.2
Coevating ter (9C) AR IES T Lhio
Vacrwn (iwa 1) W 10~
Puineee dianeter () 200 300
Purnace heisht (xm) el woho

"Waoume Shaft iwTole Blectric Twanee SKB=56O7," Ly ¥, U,
o,

Doshoeva-azoyy Ihid., ot

The SIED-H00T «tvoe Turnne . g Cosdoned Cor JFTIngion depassing of
Yeng carta o0 Uich 2Qdes ot T e adTers Enonovaouwil o dners ctnesshere.
Regulation e eotred of the heat-treating -vocess vre auvtirutic. The
Sernaen wan Ceveloped by VNIIETC and menoauetvrsd by TeilliTiash [Tsen-~
tral'nyy leachno=Issladovete'stiy Institut Tethnolezii © lachinostios
yveniya, Centoeald Selentilic Rescavceh Institute Sov Mewry Machine Luildinz].
Yechine .l sencificaticns vor thoe SLR-S(O7«tyeo Jurnuwee are:

Pourer 120
Caerating tonp (V) 1,150
Surnnee viewem (im i) 20 )
luitle vacwmen (14a :) 5 % 1wt

S
4.

wortting areas i)
Tl e doacter 100
Iusile heioht 1,000
Purasce cdiamstor 300
fuace height 2,000
Parnsee veight (Gons) T3

"Roller~Convever ClB-Cill «Type Mectric Furnace [ . the Heat
Treatnent of Stainlecs Tinz," by &+ U, Daghevskaya; Ibid., p 51

The first roller-conveyer clectrice furnace for heat treating ctain-

lecs steel pine in the Sovict Union has been wvd into operation at the
Moscow Pipe Plaat.
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The OKB-85LA =type furnace 1g fully mechanized and autcmated
and equipped with a spraying device for quenching the pipe after
heat treatment.

The furnace was develoved by VNIIETO nd manufactured by the
Moscow Electrothermal Zquipment Plant. §orking parts of the furnace
were produced by the Buzuluk Machinery Plant.

Technical specificaticns for the OKB-03i ~type furiace are:

Pover (kw) 0 1,380
Voltage (v) Y3, - - 380, 185
Max operating temg i°C) * 1,150
Max vroductivity o

(meters/hour) ]
Speed of moving pipe

meter/min) 0,14 = 1.77
Dimensiong of operating

arvea (nm) 1,200 x 23,540 x 370
Dimensions of Turnace

(1) 8,390 x 45,000 x 4,350

Phase Studies

0, }j;cro-;eneouu Souililgpum in the Ge-In-Sb Sycten

"ileteroycneous Cquilibrium in the Ge~In-Sb System,” by V. S.
Zemshov, A. D. Suchova, and B. G. Zhurkin, Instltute of
lietallurzy lueni A. A. Bayizov; lioscow, Zhurnal Tizicheshoy
Fhinii, Vol 36, No 9, Sen 2, wn 191L-1G10

Heterogeneous equilibrium in the crystallizaticn of gerranivn
oo 1ts indiwn and antineny alloys was investigated. It wos chown
thet the quasi-binary section ¢f germanivmeindiwa antincnive Coeg
nct possess all the dreperties of 2 binary system because it Coes
not rellect the true zquililbrium between the solid and liguid rhises.
It vas asce shown that the sclubility of indivm or antincny in ger=
mantivm is very lov 1T only one is present, lfle il theyvdpghboth
arcsent the sclubility of both elements iq inereased.
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90, Iron-Germaniwm Alloys Studied

"Phase Components of the Iron-Germanium System," by A. K.
Shtol'ty and P. V., Gel'd, Ural Polytechnic Institute;

Moscow, Zhurnal Fizicheshoy Khiaii, Vol 36, No 11, Nov 62,
vp 2he0-21TH - : :

d=roy and metallographle studies of vhace compenents in th | iron-
cermanium system show that phase dlagrams ordinarily used are of little
reliobility. It .was showm thot the hisher ircn-germanide FeGeo hus an
amareciable ares of homozen-ous existence, It wans also showm that
iron rorms the compound e + Ge, vhere £ is greater than O bub less
than 0.3, This compound hds not bheen deseribed previovsly and is
ctructurally sinilayr to Hn3. Ge. The ~~Tbility of germanium in al-
vha-le approaches 16.13 pelcent at 1,0.0°C, The Tormation of a zolid
solution is accommanied by a cunsiderable increase in the paremeter
o the body-centered lattice for iron.
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91. Phase Diagram Studies of the Os=Ru, Os-Re, and Pd-Ir Systems

"Constitution Diagram of the Osmium-Ruthenium System," by M. A.
Tylkina, V. P, Polyakova, and Ye. M, Savitskly; Moscow, Zhurnal
Neorganicheskoy Khimii, Vol 7, No 6, Jun 62, pp 1467-1L468

Thr first constitution diagrem for the osmium-ruthenium system was
constructed, Powdered osmium and ruthenium (99.8% pure) were separately
pressed into tablets and sintered in a vacuum. Alloys were made by melting
in an electric-arc furnace with a ncnconsumable electrode in a vater-cooled
copper hearth at a helium pressure of 200-250 mm Hg. Hardness tests and
phase analyses were made on samples in the as-cast and annealed conditions,
The as-cost alloys had a dendritic structure throughout the entire dlagram,
whereas the annealed specimens (2,000°C for one hour, 1,000°C for 500 hours)
had the polyhedral microstructure typical of solid solutions. Some grain
grovth was experienced by those alloys annealed at the longer periods.

"Constitution Diagram of the Osmium-Rehenium System," by
M. A. Tylkina, V., P. Polyakova, and Ye. M. Savitskly; ibid.,
pp 1469-1470

The first constitution diagram for the osmium-rhenium system was con-
structed. Alloys were prepared under the same conditions and tested in
the same manner as given for the osmlum-xruthenium system. Alloys of this
system form a continuous series of solid solutions. No demndritic structures
were noted in the as~cast samples.

"Constitution Diagram of the Palladium-Iridium System," by M. A.
T?rlkina., V. P. Polyakova, and Ye. M. Savitskily; ibid., pp 1lu7l-
173

The first constitution diagram for the palladium-iridium system was
constructed. Preparation of the briquettes was conducted in the same man-
ner as for the osmium~ruthenium system described above. Melting was done by
two methods: (1) alloys for the entire concentration range were melted in
an induction furnace in corundum crucibles under a layer of borax and (2)
alloys containing 40-80% iridium were melted in the same manmer as for
osmium-ruthenium alloys described above, Various heat treatments were
conducted prior to testing and analysis.

This particular system was found to be a peritectic type with two

limited solid solutions. The peritectic reaction occurs at 1,760:_ 25’0
at approximately 40% iridium.
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92. Phase Transformation of Ceriwm at High Pressures

"Phase Diagram for Cerium in the Range 20-350 C Up to a Pres~
sure of 80,000 kg/cm@," vy L, D. Livshits, Yu. §. Genshaft,
end V. K. Markov, Institute of Chemical Physics, Academy of
Sclences USSR; Moscow, Zhurnal Eksperimental‘'noy 1 Teore-
ticheskoy Fiziki, Vol 43, No I, Oct 62, pp 1262-1207

The diagram for the gamma-alphe phase transformation was extended
to 350 C. It was found that the boundary between these two phases in
the region of 200 C deviates nonlinearly toward the temperature axis,
and it was established that the relative variation of resistance in
the transformation retains a finite magnlitude up to 350 C but diminishes
with increasing temperature above 170-180 C, thus making it impossible
to extrapolate to zero. Therefore, the data obtained did not confirm
the existence of a critical point up to 350 C, and the existence of such
a point 1s very doubtful., There was confirmed the existence of minimum
and maximum values on the reslstance-pressure curve at pressures slightly
higher than 50,000 and 70,000 kg/cma, respectively.

Special Processes

93, Extra-Fine Cadmium Oxide From Electrolytic Cadmium

"Elcetrolytic Method of Producing Highly Dispersed Cadmium
Oxide," by D. N. Grytsan, Scientific-Research Institute of
Chemistry, Khar'kov State University; Kiev, Khimichna Pro-
myslovist', No L, Oct-Dec 62, pp 12-13

A new process for obtaining highly dispersed cadmium oxide based on
oxidation of the cadmium powder produced by electrolysis of a nitrate solu-
tion 1is described., It is claimed that the cadmium powder from electrolysis,
which containg 50% cadmium oxide after washing and drying, can be complete-
1y transformed into the oxide by heating in air at 500-600 € for 30
min. The new process is sald to be less complicated and cheaper and results
in a product of higher purity and finer particle size (83% of O=6 micron
size as compared to 63%) than that now produced by the chemical industry.

94. Growing Single-Crystal Films of Germanium

"Semi conductor Films"; Riga, Sovetskaya latviya, 31 Dec 62, p &

"Thin single crystal films of germanium can be grown directly on a
metallic base == this is the conclusion derived by resesrch men of the
labroatory of Semiconductor Physics, the latvian State University imeni

>3
C=0-N~-F-I=D=E=N-T-I-A-L



C-0~N=F-I-D~E«N-T~I-A~L

P, Stuchki. In the opinion of these specialists, encouraging results
have been achieved which point the way to simplif‘ication of the manu-
facture of semiconductorized instruments.

"The present technology, &8 1s well known, is connected with tedious
manual labor and does not lend to complete automation. Germanium ingots,
which are 'cured' in speclal furnaces, are subjected to sutting, grinding,
etching, and polishing before they are transformed into fine crystals
which are brazed to metallic electrodes. Improving this process is a
task which promises remarkable possibllities.

"The semiconductor film is grown directly on the metal with the
ald of an electron beam in & vacuum. Such a beam, obtained from an
'electron gun,' heats up a layer of germanium, creating physical con-
ditions for the formation of a single crystal. Experiments are con-
tinulng. An expanded program of research in this field ls planned."

95. Iron Powder by a Fluidized Bed Method

"Metal, Born of Hydrogen..."; Dushanbe, Kommunist Tadzhikistana,
3 Jan 63, p 2

".ee« A method of making iron powder in a fluidized bed reactor was
experimentally tested in a laboratory of the Central Scientific-Research
Institute of Ferrous Metallurgy imeni I, P. Bardin.

"The reactor comsists of a tube made of stainless steel containing
& screen within. On this screen is placed a layer of fine ore and rolling-
mill scale. Then preheated hydrogen is fed under high pressure. The ore
particles 'boll,' and the ferric oxide is reduced to a metallic powder.

"The metal which is recovered with hydrogen does not contain such
impurities mas phosphorus, suifur, or carbon. Also, the reactor, which
operates at low temperature, does not require expensive refractaoy mater-
ials and can be used for a long time. This process for making iron
powder can be fully mechanized.

- "This system for producing metal from oxides in a fluidized bed
reacior was used by the Dnepropetrovsk institute 'Ukrgipromez' [Ukrainskiy
Gosudarstvennyy Institut Proyektirovaniya Metallurgicheskikh Zavodov,
Ukrainian State Instltute for the Design and Planning of Metallurgical
Plants] in developing the plans of & pilot plant installation for pro-
duction of iron powder."

5k

CO«NaF~]=D=E-N-T=I-A-L



i
C-0-N=F~I~D~E=N=T=I-A-L

96. Moscovw Sclentist Reportedly Dowbles or Triples Steel Strength Through
Magnetlsm

Bonn, Die Wirtschaft des Qstblocks, 9 Jan 63, p &

According to a Suviet announcement, a Moscow sclentist named Bernsh-
teyn is sald to have succeeded in doubling and even tripling the tensile
strength of steel Ly a new process baced on the fact that it [steel] in
a magnetic field changes its size s3lightly as the field varies. Bernshteyn
is sald to have placed steel into a magnetlic field of several thousand
ocrateds thereby putting the stecl grains into motior in such & way that
they pulverize cach other. lMachines made of the steel piroduced by the
Dernshteyn process are saild 1o be lighter in weight and to have better
elastic propevties.

97. Rolling Stainless- and Nickel=Clad Sheet

"At the Ukrainian Scicntific-Research Instltv‘e of Metals ==
Development and Testing of a Technology for Manufacturing
Clad Shect (Jointly with the Kommunarsk Metallurgical Plant
and the Central Scientific=R:secarch Institute of Ferrous
IJctal%urgy) »" by V. I, Dorokhov; loscow, Stal'!, No 12, Dec 62,
p 110

"Inscerts arc placed around the perineter of a pack consisting of a
steul-slab base layer and a plate of cladding metal, and then a dense,
G26-ticht scam is deposited by clectric welding so that the internal
surfaces vwill not oxidize and the pack can be rolled without separating.

"Rolled steel slabs for the Lase layer are milled on one side.
Trirmed plates of the cladding stecl are nickel-plated on the face side.
A refractory dividing layer is deposited between the plate palrs to pre-
vent them from velding together., After rolling, the plates are heat treate-
cd and cut into sheets of preseribed dimensions. Next, the sheets are
pickled and the surlaces dressed.

"Two-layer sheets made of low-caerbon steel with a cladding layer of
stainless steel 1Kh18NOT and NP-2 grade nickel were manufactured in
accordance with the technology developed. Dimensions of the sheet were
(6-35) x (1,200-1,700) x 4,000-10,000) mm (acceptable).

"Prorerties of the ricet produced met the requirements of technical
specifications. The shear resistance, which characterizes the weld
condition of the layers, was 16.5-30 kg/mma (specifications call for
15 kg/mm2).
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"In the peck method, as opposed to the cast method of cladding,
preliminary preparations are performed outside of the main metallurgical
line of the plant. Rolling and all subsequent technological operations
proceed without complications (as with ordinary metal) snd without de-
creasing the productivity of the mill and other rolling equipment. A
high-grade surface is obteined (in accordance with GOST 5520-50).
Pickling and dressing of the surfaces is accomplished with more facility
than in the case of the two-layer steel produced by cast cladding.

"Construction of a pack shop has begun at the plant."

98, YVacum Condensation of Zinc and Cadmium

"Position of the Triple Point and Its Effect on the Conden-
sation of Metals in a Vacum Plus Some Properties of Zinc and
Cadmium Condensates," by L. S. Palatnik and N. T. Gladkikh,
Khar'kov State Unlversity imeni A. M. Gor'kiy; Leningrad,
Fizike Tverdogo Tela, Vol L, No 8, 1962, pp 2227-2232

Vacuum condensation of zinc and cadmium on & condensing plate with
a temperature gradient of 20-300°C at the rate of 10-l4 to 10-8 g/em2-sec
was lnvestigated. Eighteen metels, including Zn, Cd, Bi, Pb, and Sn,
were investlgated and the results for zinc and cadmium reported.

It was established that the formation of Zn and C4 condensates 1s a
sublimation process within certain temperature intervels (20-2700C for
Zn, 20-2000C for Cd) at the given condensation rate.

Determination of the critical condensation (sublimation) tempera-
tures and subseguent loecation of the triple point on the P-T dlagrems
for Zn and C4 was made by studying the crystals formed on the conden-
sing plate. Three crystal mlicrostructures were noted corresponding to
three temperature reglons of the P-T disgram. Anelysis of these struc-
tures showed & distinct difference in crystal size, orientation, and
physical appearance (luster, color, eta). Boundaries between the three
reglonsg, which were not distinct, were able to be determined by the sharp
increase in microhardness with inereasing temperature at these coundaries.

99. Zone Refining of Aluminum and Lead

"Zone Refining of Aluminum and Lead," by B. N. Aleksandrov
and I. G. D'yakov; Sverdlovsk, Fizike Metallov i Metallo-

vedeniye, Vol 1%, No 2, Aug 62, pp 267-270

Zone refining of aluminum and lead was conducted to determine the
ninimun nunber of meltings required to obtain maximum purlty.
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The refining process wes carried out in resistence furnaces. Iead
was refined in & vacuum (0.1 mm Hg) end eluminum, in en atmosphere of
helium. Rates of travel of the liquid zones were 10 mm/hr for alu-
minum and 25 mm/hr for lead. :

Purity of the refined metals was measured by measuring the speci-
fic resistence with respect to the refined end of the ingot. The value
of the specific resistance for aluminum were small and constant for the
first 300 mm of & 600-mm ingot. From the 30N-mm mark, the change in rn-
sistance increases sharply, noting an increase in impurity content.
These measurements were made on an aluminum ingot reerystallized 16
times, A lead ingot required 85 recrystallizations before the specific
resistance-length curve took on the same character as the curve for
aluninum,

In this investigation, purity of the metels was Gefined as the ra-
tio of the resistance of the metel at 4.20K to the resistance at 293°K.
For a%uminum Ry,o/Rog3e 3.4 x 10-5, and for lead, this retio was 6.2
5{10- ]

100, Zone Refining of Bilsmuth

"Production of Pure Bismuth," by B. N. Aleksandrov; Sverd-
lovsk, Fizlke Metallov i Metallovedeniye, Vol 1k, No 5, Nov
62, pp 733-736

A means of producing pure bismuth (99.999%) by a simpler and less
expensive process was Investigated. The optimum process deseribed con-
sists of three operations: (1) preheating and melting at 1,0000C for
4 hours, (2) vacuum distillation at 950-10509C for 2-6 hours, and
(3) zone refining at a rate of 25 mm/hr in AN meages, fMhe vefining
process was expedited by using five resistence furnaces, thereby giving
five liquid zones simultanecusly and reducing the refining time by 80%.

This process produced blsmuth with a purity of above 99.939%, as
determined by the resistance ratio: R), oox/R293.4ox ¢ 2 X 10-3.
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WELDING

101, Btress Relleving Welded Seams of OTL-1 TLtanium Alloy

"Relieving Residual Welding Stresses in Thin-Sheet Elements
Made of Titanium Alloys," by S. A. Kurkin, Candidate of
Technical Sciences, and Engr Guan' Tsao, Moscow Higher Tech-
nicel School iment Bauman; Moscow, Svarochnoye Proizvodstvo,
No 10, Oet 62, pp 1-5

Results of irvestigations are glven on the use of rolling and heat
treatment for relieving residual welding stresses as a means of pre-
venting possible fracture in welded Joints of titanium rlloys. Datae
are given on measurements of these stresses in alloy OTh-1 and for es-
teblishing the optimum conditions for rolling and the geperal rules of
heat treatment.

102. Weldebllity of Stalnless Steel Strip

"Welding of Stainless Steel Strip in the Rolling Industry,"
by Engr I. G. Gorin, Moscow Serp I Molot Plant; Moscow,
Sverochnoye Proizvodstvo, No 10, Oct 62, pp 28-30

Results of tests conducted on the weldebility and rollability of
welded stainless steel strip are given. The mechanical properties
(tensile strength, impact strength, and ductility) of the welded speci-
nmens are compared to those properties of whole specimens. Welding me-
thods, heat treating, and other factors involved in the improvement of
mechanical properties of welded Joints are discussed.

The 22 grades of stainless tested were: EYa-2, EI steels -100,
"1“00, -hl?, ")','35, -602, -629, "702’ "703’ "'811, "835, -868’ ’898, "90&,
and -925, EP grades -168, -169, and -225, Khl7, N65, and EI-654.

Steels Eya-2, EI-100, and EI-629 were subjected to corrosion tests
according to GOST 6032-58 [No date are glven.).

103. Welded Joints of Alloys OTL4-1 and VT5-1

"Mechanical Properties of Welded Joints of Titanium .:lloys OTh-1,
and VT5-1," by Engr ' I. F. Kobylyenskly.and Technician V. D.
Peshekhznov; Moscow, Svarochnoye Prolzvodstve, No 10, QOct 62,

pp 12-1
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Tebles are gliven for the mechanical properties of titanium alloys
OTk-1, VT5-1, and VTL and for mechanicel properties of welded joints of
0Th-1 and VI5-1 prepared by automatic and manuel argon-arc (with or with-
outafiller), spot, and roller welding in the temperature intervel of - -
20- OOOC L]

A minimunm amount os pores was observed in Joints automatlcelly
welded by en argon-arc without filler and a maximum of pores in man-
ual argon-erc welds. Porosity of the welds was established to depend
on the purity of the parent and filler materials, amount o* filler wvire,
and the method and conditions of welding.

In the specified temperature interval, the strength of the welded

Joints is equivalent to that of elloy OTL-1, and the duetility bending
is greoater than that of VT5-l.

10k, Welding Problems Laboratory at the Dushanbe Polytechnic Institute

"New Seientific Center"; Dushanbe, Kommunist Tadzhikistena,
30 Oct 62, p 3

A vwelding problems laboratory has been set up at the Dushanbe Poly-
technic Institute by the institute, Jointly with the Tadzhikistan
Sovnarkhoz. Purpose of this laboratory is to develop, perfect, and put
into production new welding methods, processes, and equipment with the
gosl of inereasing productivity and decreasing consumption of costly
nonferrous metals and high-quality alloy steels. Special attention is
bveing given to the new methods of welding by ultrasound, electron beam,
and plasme arc and to the programming of automatic welding devices.,

105. Welding Titanium in en Enclosed Argon-Filled Fabric Chamber

"A 'Soft' Chamber for Welding Titanium end Its Alloys," by
Engr L. M. Berson; Moscow, Svarochnoye Proizvodstvo, No 10,
Oct 62, pp 36-38

The design and operating procedures for an inflatable balloon-cloth
velding chamber are described. The chamber is inflated with argon until
all the air i1s forced out. The air-argon exhaust valve 1s closed and
the argon-recycling valve is opened., Flow of argon is automatically
controlled by relays connected to the power source.

It 15 claimed that introduction of this chamber ill, in addition to
glving better welded joints, reduce the consumption or argon. It is
easy to operate and transport and quite sultable for use in welding
laboratories.
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MISCELLANEOUS

i "

106 . Effect of Ultrasound on Hardéhing; of Steel AR

"On the Question of Hardening Steel in en Ultrasonic Fleld,"
by G. V. Zemskov, R. L. Kogan, Ye. V., Smekh, V., L. Zdanovich,
L. K. Gushchin, and A. V. Kostenko, Neachnyye Zapiski,
Odesskiy Politekhnicheskiy Institut (Sclentific Reports, The
Odessy Polytechnic Imstitute), Vol 37, 1962, pp kl-Lk

(from Referativ. Zhurnal--Avtomatika i Radioelektroniks,
No 11, Nov 62, 1L-5-33 &8)

A study was made of the influence of ultrasonic vibrations in a
quenching medium (oll or water) on the hardening process of US and
12KhF steels (specimen diameter 20 millimeters). Vibrations at a fre-
quency of 23 kilocycles per second were produced in the bath end sus-
tained by a permendur vibrator with a radieting surface of 40 square cen-
timeters. The intensity of the vibrations, according to acoustic probe
meesurements, ranged from one to 2 watis per square centimeter. It was
found that the hardenability and hardness of the US steel, quenched in
oll, increased as a result of the ultrasonic effect and the hardness
near the surface of the specimen increased frcm 37-42 (Rg), without the
ultrasonlic treatment, to 54-60 (Rs). No apprecieble increase of hardness
was observed, however, when the specimens were quenched in water.

In case of the 12KhF steel, no appreclable effect of ultrasonic ex-
sure during quenching was detected, but after a threefold tempering
f:.t 510-530 degrees centigrade), the hardness of speciments exposed to
ultrasonic vibrations was higher (R.= 56, as against Re= 52) than that
of the unexposed.

107. Elastic Properties of T tanium-Aluminum Alloys

"Elastic Properties of Titanium-Aluminum Alloys," by 8. G.
Fedotov, T. T. Nartova, and Ye. P. Sinodove, Institute of
Metallurgy imeni A. A. Baykov; Moscow, Doklady Akademil
Nauk USSR, Vol 146, No 6, 2L Oct 62, pp 1377-1379

Purpose of this investigation was to study the effect of aluminum
on the elastic properties of Ti-Al alloys in the range of 0-40% Al.

TGOO-grade sponge titanium and ABOOO-grade aluminum were melted in
an arc furnace with a nonconsumable tungsten electrode. -Alloys con-
taining up to 12% Al were made from forged blanks and the rest from
blenks cest under an argon atmosphere.
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The curves for modulus of elasticity and shear modulus showed that
vith increased aluminum content up to 9% AL, there 1s a gradual increese
in moduli . values. A sharp increase was noted between 9-10% AL, suggest-
ing the possible formotlon to TipoAl. The curve continues to rise up to
16% AL, where the compound TizAl is formed. After this, the moduli
values drop off until the transformation occurs and there 1s a
continuous sharp rise in values throughout the remalning portion of the
phase dlagram studied.

At 16%.A1,, the modulus of eclaesticity value was 15,700 kg/mn2, and
at Lo% Al, this value was almost 20,000 kg/mm2.

Which of these slloys 1s best sulted for use as high-astrength and
heat-resistant alloys claimed to be unknown at present, and other pro-
pertles will have to be investigeted to form definite conclusions. The
high modulus of elasticlity for these alloys at 40% Al is very desirable,
but & look at the density of the alloys over the investigated range
showed that from a density of 4.5 g/em3 for pure titanium, the dendity
decreases almost lineorly to & value of 3. 8 at 40% AlL.

108. High-Temperature Creep Testing of Copper-Nickel Alloys

"Mechanicol Properties of Copper-lNickel :lloys at Elevated
Temperatures," by B. Ya. Pines and I. G. Ivanov, Khar'lkov
Stote Unlversity imeni A. M. Gor'kiy; leningrad, Fizlke
Tverdogo Tela, Vol U4, No 8, Aug 62, pp 2109-2115

Results are glven for experiments conducted on copper-nickel alloys
at elevated temperatures and epplied stresses in order to galn some
knowledge of such processes as self-diffusion, dlslocation movement, and
the relationships between creep rate, stress, and composition.

The prime objective of the tests was to achieve a minimum creep
rate, 1.e.,, combinations of temperature and stress et which creep would
be inltlated. Both as-cast and vecuun-melted alloys, some of which were
rolled and/or annealed, were tested at temperatures from 700° to 1150°C
with applied stresses ranging from 400 to 1100 g/mm2,

(Yo speeific conclusions are stated.) Frenkel's self-diffusion
theory, Cottrell's "atmosphere of impurity atoms,” and the effects of
veporization, formation of plts, aud other defecta at high temperatures
are discussed.

61
C-0-N-F-I-D-E-N-T-I-A-L



C-0=N-F-I-D-E<N-T-T-A-L

109, New Milling Tool Invented et the Leningrad Kirov Plant

"A New Milling Tool"; Moscow, Ekonomicheskaya Gazets, No 28,
2k Nov 62, p 32 R

A group of inventors at the Leningred Kirov Flent, headed by V. Ya.
Keragev, have invented a nev spiral-shaped milling tool with lrregularly
spaced cutting edges. This new tool deffers from existing tools in that
the slope angle of the cutting teeth is 24O or greater and the chip
groove ves designed so as to obtain maximum strength of the teeth. These
features reduce the vibrations ceused by the cutting forces and ensure
a smoothly milled surface. Reduction of vibrations reduces the chances
of breskdown, and the large size of the cutting edges mekes 1t possible
to resharpen the tool many, many times.

An author's certificate was given for this new tool which it is
claimed will save the plant 54,636 rubles annually, to V. Karasev,
A. Shtuketurov, N. Romanov, L. Shekhtmen, P. Fomenkov, A. Moksakov,
P. Bykov, A. Mitrofanov, Ye. Bavich, and N, Nazarenko.

110. Strengthening of Steels by Cold Working at Cryogenic Temperatures

"Heat and Mechanical Treatment of Austenitic Steels," by
V. I. Grigorkin, Siberian Metallurgical Institute imeni
8. Ordzhonikidze; Sverdlovsk, Fizika Metallov i
Metallovedeniye, Vol 1k, No 2, Aug 62, pp 212-217

Austenitic stainless steel 1Kh18NOT and manganese steel 120GL3
vere investigated to find a process which would increase the strength of
thw two steela. Combinations of dynamic and static compression at
various temperstures and agings were tested. Results of the tests show-
ed that the process best suited for these steels were: 1Kh1S8NOT --
cold worked at -196°C, aged for 12 hours at 400°C, and 120G13 -- cold
worked at 20°C, aged at 180-200°C for 12 hours.

With these operations, the strength of 1Kh18NOT 1s increased (over
the next best thermsl-mechanical treatment) from 187 to 203 kg/mm2, and
steel 120Gl3, from 276.5 to 325.7 kg/mma. In both steels no ductility
ves lost at the expense of increased strength.
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111. Stress Concentration Studies of Alloy EI-437B

"Susceptibility of Allaoy EI-U37B to Stress Concenirations .
During Long-Time Tensile Testing," by Engrs V. P. Dubinin.
end G. S. Pisarenko, Institute of Powder Metallurgy and
Special Alloys, Academy of Sciences Ukrainlan SSR; Klev,
Mashinostroyeniye, No 6, Nov/Deec 62, pp 90-92

In the selection of materials to be used in the production of
parts which will be subjected to high temperatures and continuous
gtresa, & thorough study of stress-concentration susceptibility is re-
quired, especilally in the development of new, lerge stream and ges tur-
bines. For this purpose, EI-437B, an austenitic class alloy used for
manufacturiang turbine blades and dises, was subJected to long-time
tensile tests.

Prior to testing, the alloy was heat treated at 1080°C for 8 hours,
alr cooled, aged at 750°C for 10 hours, and air cooled. Mechanical:
properties of the alloy after heat treatment were:

Tensile strength (lg/mm2) 87.3

Elongation (%) 10.3
Reduction in area (%) 1.2
Brinell hardness 302

Alloy specimens were notched to depths of one, 2, and 3 mm and
stressed for 300 hours et 830°C. 1In ell cases, the notched specimens
showed a greater long-time tensile strength than the smooth specimens,
thus signifying e degree of unsusceptibility to concentrated stresses.
[Chemical composition, specimen and rotch dimensions are given in text.]

112, Study of Rare-Earth Silicides

"Chemistry of Rare-Earth-Metal Silicides," by G. V. Sam-

sonov, Irstitute of Powder Metallurgy end Special Alloys,
Academy of Sclences Ukrainian SSR; Moscow, Uspekhi Khinmil,
Vol 31, No 12, Dec 62, pp 1478-1L95

In the search for high temperature materials with special physical
and chemical properties, much attention ie being glven to the study of
rare-earth silicides. This report discusses the crystal structure and
properties, methods of productlon, and uses of rare-earth silicides.

The basic methods of obteining rare-earth silicides are similer to
those for vorides and can be subdivided into three groups: (1) direct
production of a fused or sintered silicide, (2) reduction of the rare-
earth oxide with silicon, and (3) electrolysis of molten media contein-
ing rere-earth metals and silicon.
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Those rare-earth silicides which are extremely heat-realstant -and
have a high nuclear cross section can be used as a meterial for the
various neutron-adsorbing elements in nuclear-power engineering, and
there are many prospects for thelr application in the 1‘1eld of semi-
conductors.

113, Technical Advances in‘Uranium and Rere-Metal Extraction Equipment

"Extractors for the Recovery of Uranium and Rere Metals From
Aqueous Solutions," by B. N. lLaskorin, I. A. Yakubovich, G. P.
Zuyev, V. G. Krasov, V. F. Smirnov, and V. Ye. Plvovarov;
Moscow, Atomnaya Energiya, Vol 12, No 6, Jun 62, pp 503-513

Advances in the development and possible small-scale operation of
nixer-settler type extractors for the recovery of uranium and rare
metals from aqueous solutions were dlscussed. Extraction processes,
design, and test results were compared to present-day mechanical and
aerented mixers. Durability, ease of maintenance, high efficiency, and
possibilities of further improvements were also discussed.

It is concluded that the development of these extractors will lead

to the invention and industrial use of more complex, but considerably
more efficient, ultrasoniec and centrifugal extractors.

114, Thermal EM.E and Electroconductivity of V-0 and Nbpos

"Thermel E.M.F. and Electrical Conductivity of Vanadium and
Niobium Pentoxides," by A. I. Manakov, O. A. Yesin, and
B. M. Lepinskikh, Urals Polytechnlic Insiitute, Urals Affil-

iete Academy of Sclences USSR; Moscow, Zhurnal Flzichesko

Khimii, Vol 36, No 12, Dec 62, pp 2734-27L0

The electroconductivity and thermal E.M.F. of V and Nbs05 in
the solid and liquid state were measured and Hall's cogstant for v205

determined. These particular oxides are impurity semliconductors in
the solid state and natural semiconductors in the liquid state.

The width of the forbldden zones incresses with increased ionic
electrostatic interaction. The activation energles and number of cur-
rent carriers were ca.lcule.ted.

Beged on the values for the thermal E.M.F. and Hall's constant, it
was concluded that VoOg in the liquid state belongs to the type of semi-
conductors for which t e mobilities of the vecancies are greater than
that of the electrons.
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115. Thermodynamic Properties of Indium Tellurides

"Investigation of the Thermodynamic Properties of Indium
Tellurides," by Ya. I. Cerasimov, Corresponding Member
Academy of Sciences USSR; A. S. Abbasov; and A. V.
Nikol'skeaya, Moscow State Unlversity imeni M. V. Lomonosov;

Moscow, Doklady ..kademii Neuk USSR, Vol 17, No &4,
1 Dec 62, pp 835-830

An investipation was nade of the thermodynanic propertles of indium
tellurides as noted in phase diagram studies. Four telluride compounds
were found to exist In this system: InTe, InpTe, InsTeqg, and IngTes.

In the study of the reactions which occur in the formation of these com-
pounds, 1t was noted that a number of the tellurides are cheracterized
by & comparetively low heat of formetion.

From the date of the experiment lattice parameters of the telluride
crystals were determined and calculations were made for changes in
e.m,f. potential, enthalpy, and entropy.

116, Thermodynamic Studles of 3ome Rere-Earth Metal Chlorldes

"Saturation Vapor Pressure of Trivalent Lanthanum, Cerium,
Praseodymiun, and Neodvmium Chlorides," by G. I. Novikov
and A, K. Bayev, Leningrad State University; Moscow,
Zhuranl Neorganicheskoy Khimii, Vol 7, No 6, Jun 62,

pp 1349-1352

The saturetion vapor pressure and boiling points of La, Ce, Pr, and
Nd chlorlides were measured in the temperature Intervals 112£~1220°,
1093-1224°, 1041-11920, and 962-1194°C, respectively. From the data
cbtained, enthalpy and entropy of evaporation, enthalpy of sublimation,
and entropy of melting and sublimation were calculated. Boiling polnts
of the above mentioned chlorides were found to be 846, 807, 781, and
750°C, respectively.
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117. Ultrasonics for Sherpening High-Speed Tools

"On the Influence of Ultrasonic Oscillations on the Process
of Cutting Heet-Resistant Alloys," by A. I. Markov,

Kuybyshev, Promyshlennoye Primeneniye Ul'trazvuka.
Kuybyshevskiy Avietsionnyy Institut IIndustrial Use of
Ultresonies. The Kuybyshev Aviation Institute -- a collec-
tion of articles), 1961, pp 84-96 (from Referativnyy Zhurnal
-- Avtometike i Redioelektronike, No 10, 1962, Abstract No
10-5-44 t)

A brief survey is glven of work done on the use of ultrasonics to
improve the productivity of machining of difficult materials, particu-
larly hest-regsistant steels. The cffect of the forced ultrasonic osecil-
ations was studied 1in two operations, the sharpening of heat-reslstant
steels and the grinding of refractory alloys and high-speed tools. A
magnetostriction-type vibvretor and GUZ-S5P generator were used to pro-
duce the ultrasonic vibrations at frequencies of 13-30 kilocycles per
second and maximum output power of about 3.5 kilowatts,

It was found that the effect of the ultrasonics is complex and,
depending on the intensity, can have either a positive or negetive result.

For the sharpening of a heat-resistant steel, the characteristies
of the ocscillatory process were established which will guarantee in-
creased strength of the high-speed tools by a factor of 4-10., In all
cages where high-frequency, but low-amplitude, oscillations were used,
the effect on the grinding of tools wes evident. The strength of
cutting tools of R-18 steel and the alloy VK8 were increased by a fac-
tor of three to eight.

CONFERENCES

118, Conference on Aluminum Scheduled in Hungary

"Metallurgical Highlights"; Brno, Slevarenstvi, No 12,
Dec 62, p 508

On 9-11 May 1963, a conference will be held in Budapest and
Szekesfehervar, at which will be reported the theoreticel and practical
findings of producers of aluminum and of semifinished aluminum alloy
products end (of personnel in the aluminum) processing industry.

Various plants and aluminum foundries will be visited in the course of
the conference. Suggestions for lectures to be presented at the confer-
ence are to be submitted to: COrszagos Magyer Banyaszatl Es Kohaszati
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Egyesulet, Budapest, V., Szabadsag ter 17. III. em. 307; any further
information on the conference may alsc be obtained at this address.
(FOR OFFICIAL USE ONLY) (COPYRIGHT by the State Publishing House for
Technical Literature, Prague, 1962)

119, Recent Soviet Conferences on Chemistry and Metallurey

The conferences listed below were reported or arnounced in recent
1ssues of Soviet periodicals. 1Included in the listing ere the date and
location of the conference, sponsoring orgenizations, and source. Un-
less otherwise noted, 1t is assumed that there was no non-Soviet parti-
cipation in the conferences.

. 16th All-Union Hydrochemicel Conference; May 1962, Novocherkassek.
(Zhurnal Vsesoyuznogo Khimicheskopo Obshchestva imenl D. I, Mendeleyeva,

Vol 7, No 6, 1962, p 690)

b. Second All-Unicn Conference on the Problem of Fracture Rese-
voirs; 23-27 October 1962, Groznyy; sponsored by the Groznyy Scientific-
Regsearch Petroleum Instlitute and the Administration of the Petroleum
Production and Gas Industry of +he Checheno-Ingushskiy Sovnarkhoz;
third conference to be held in L'vov in 1964. (Geologiye Nefti i Gaza,
No 1, Jan 63, p Gk)

c. Fourth Scientific-Technical Conference on Problems of the
Chemistry and Technology of Caoutchouc and Rubber; 30 May-1 June 1962,
Yaroslavl'; sponsored by the Yaroslavl' Oblast Board of the All-Union
Chemical Society imenl Mendelevev, the Central Bureau of Technical In-
formation of the Yaroslavl' Sovnarkhoz, and the Yaroslavl' Technologlcal
Institute, (Kauchw. i Rezina, No 12, Dec 62, p 48)

d. Sclentific-Technical Conference on Mechanization of the Produc-
tion of Molded Rubber Pars; 2h-26 July 1962, Sverdlovsk; sponscred by
the Administration of Tires and Techinical Rubber Products of the State
Committee of the Council of Mini:s*ars USSR on Chemistry, the Scientific-
Research Institute of the Rubber Industry, the Sverdlovsk Sovnerkhoz,
the Sverdlovsk Technical Rubber Products Plant, and the Rubber Section
of the Central Poard and Sverdlovsk Branch of the All-Union Chemical
Society imeni Mendeleyev. (Kauchuk i Rezina, No 12, Dec 62, p 53)

e. All-Union Conference on Pigments for the Paint and Varnish Iu-
dustry; April 1962, Leningrad; sponsored by the Central and Leningrad
Oblest Boards of the All-Union Chemical Soclety imeni D. J. Mendeleyev
and the State Committee of the Councll of Ministers USSR on Chemistry.
(Zhurnal Vsesoyuznogo Khimicheskogo Obshchestve imeni D, I, Mendeleyeva,
Vol 7, No 6, 1962, p 68k,
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f. BScilentific-Technical Conference on "Progressive Methods of
Heating Metals Before Forging and Stamping and the Rational Design of
Heeting Equipment"; February 1962, Moscow (announcement); sponsored by
the Moscow House of Scientiflc-Technicel Propegande imeni F. E.
Dzerzhinskly, the Moscow Clty Sclentific-Technical Society of the Ma-
chine Building Industry, the Central Bureau of Technical Information of
the Moscow City Sovnarkhoz, and the Exhibition of the Achievements of the
National Economy of the USSR. (Kuznechno-Shtampovochnoye Proizvodstvo,
No 12, Dec 62, back cover)

g. Kazakh Republic Conference of Welders; 5-7 September 1962,
Alma-Ata; sponsored by the State Committee of the Council of Ministers
Kazakh SSR for the Coordination of Scientific Research Work, the Kazakh
Sovnarkhoz, and the Republic Councll of Scientific-Technlcal Socleties
of the Kazakh SSR. (Svarochnoye Proizvodstvo, No 1, Jan 63, p 4k

h. Thematic Conference on Welding in a Steam Medium; 18-19 Septem-
ber 1962, Kramatorsk; sponsored by the Coordination Council on Welding.
(Svarochnoye Proizvodstvo, No 1, Jan 63, p 45)

i. Third Conference on the Chemization of Agriculture of the
Orenburg Oblast; end of March 1962, Oremburg; sponsored by the Orenburg
Board of the All-Union Chemical Society imeni D. I. lMendeleyev, the
Orenburg Agricultural Institute, and the Orenburg Oblast Board of the

Scientific-Technical Agricultural Society. (Zhurnal Vsesoyuznogo
Khimicheskogo Obshchestva imeni D. I. Mendeleyeva, Vol 7, No 6, 1962,
P 667)

* ¥ *
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7 September 2004

Ms. Roberta Schoen

Deputy Director for Operations
Defense Technical Information Center
7725 John J. Kingman Road

Suite 0944

Ft. Belvoir, VA 22060

Dear Ms. Schoen:

In February of this year, DTIC provided the CIA Declassification Center with a referral
list of CIA documents held in the DTIC library. This referral was a follow on to the list of
National Intelligence Surveys provided earlier in the year.

We have completed a declassification review of the “Non-NIS” referral list and include
the results of that review as Enclosure 1. Of the 220 documents identified in our declassification
database, only three are classified. These three are in the Release in Part category and may be
released to the public once specified portions of the documents are removed. Sanitization
instructions for these documents are included with Enclosure 1.

In addition to the documents addressed in Enclosure 1, 14 other documents were unable
to be identified. DTIC then provided the CDC with hard copies of these documents in April 2004
for declassification review. The results of this review are provided as Enclosure 2.

We at CIA greatly appreciate your cooperation in this matter. Should you have any
questions concerning this letter and for coordination of any further developments, please contact
Donald Black of this office at (703) 613-1415.

Sincerely,

\\\W\Q\ \XK\&M 2= O w

Sergio N Alclvar

Chief, CIA Declassification Center,
Declassification Review and Referral
Branch

Enclosures:
1. Declassification Review of CIA Documents at DTIC (with sanitization

instructions for 3 documents)
2. Declassification Status of CIA Documents (hard copy) Referred by DTIC (with
review processing sheets for each document)
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