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1. CB21STRY

Organophosphorus Compounds

1. Phosphazoacyl Derivatives Prepared

"Diaroxychloro- and Triaroxyphosphazoacyls," by G. I. Derk1ach,
Ye. S. Gubnitskaya, L. I. Samary, and V. A. Shokol; Moscow,
Zhurnal Obshcheyi Khimii, Vol 33, No 2, Feb 63, pp 557-562

Experiments show that dialkyl esters of N-chloroiminocarboxylic
acid react with diaroxychloro-, triaroxy-, and trithioaroxyphosphites
and the trioaides of phosphorous acid to form alkyl esters of the cor-
responding phosphazocarboxylic acids. The aly2yl esters of If-chlorol-
minocarboxylic ý.cid react with diarylchlorophosphosphites to form cor-
responding diaroxychlorophosphazoacyl compounds. On treating alkyl esters
of N-chloroiminocarbcxylic acid with etlhylene phenylphosphites, dialkyl
esters of coresponding N-phosphonyliminocarboxylic acids are formed.
Hydrolysis of diaroxychiorophosphazo coriounds results in the formation
of corresponding diesters of acylamido-0 or urethanophosphoric acids.
Hydrolysis of alkcyl esters of triaroxyphosphazocarboxylic acids results
in the formation of urethanes and phosphates. The diaroxychlorophospha-
zoacyl compounds react with ammonia or amines to form diaroxyamidophos-
phazoacyl compounds.

2. Esters of Phosphoric Acids Preared

"Di.allyl Esters of Arylsulfonylamidophosphoric Acid," by V. I.
Shevchenko, V. P. Tkach, and A. V. Kirsanov, Institute of Or-
ganic Chemistry, Academy of Sciences Ukrainian SSR; Moscow,
Zhurnal Obshchey Xhimii, Vol 33, No 2, Fcb 63, Pp 562-564

Diallyl esters of arylsulfonylairidophosphoric acid were prepared
by treating four gram-moles of sodium allylate with one gram-mole of
trichlorophosphazosulfonylaryls, by saponification of triallyloxyphos-
phazo-sulfonylaryl compounds, or by treating sodium allylate with
arylsulfonyl-amidophosphoric acid dichlorides. it was found that by
heating diallyl esters of arylsulfonyLhmidophosphoric acids in the
presence of benzoyl peroxide, they polymarize to form clear, glassy resins
which decompose without melting at 175-2000C.

1
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3. USSR Patent on Organxophosphorus CoMounds

"Method for Preparing Esteramides of Alkyl(Aryl)- Phosphonic
Acids," by K. A. Petrov, V. T. Yevtakov, K. S. Bilevich, L.
I. Mizrakh, and Yu. S. Kosarev; USSR Certificate of Author-
ship No 145575, Fieled 24 Jun 61; Moscow, Byulleten'
Izobretenii, No 6, Mar 62, p 24

"A method for preparing esteramides of alkyl(aryl)-phosphonic acids
from alkyl(aryl) dichlorophosphines, alcohols, and amines distinguished
by the fact that for the purpose of simplifyring the process and increasing
the yield, the alkyl(aryl) dichlorophosphine is treated with a mixture
of alcohol and base followed by treatment of the reaction mixture with
the amine."

4I. Rearrangement of Organophosphorus Acids Studied

"Rearrangement of Ehsters of Oxymethyl(Diethylphosphon)- acetic
Acid," by A. N. Pudovik, I. V. Konovalova, and L. V. Debove,
Kazan State University; Moscow, Zhurnal Obshchey Khimii, Vol 33,
No 2, Feb 63, pp 483-486

A study was made of the addition of various diethylphosphorus acids
to ethyl pyrotartrate in the presence of sodium alcoholate. It was shown
that the resulting csters of oxymethyl(diethylphosphon)acetic acid undergo
rearrangement to form dialkyl(alpha-carbethoxyethyl)-phosphates during
the reaction, especially on being heated. The addition reaction was
observed to have a small induction period.

5. Conjugation in Organohosphorus Compounds Studied

"The Phenomena of Conjugation in Systems Containing Tetrahedral
Atoms II. Vinylphosphonic Acids," by M. I. Kabachnik, T. A.
Mastryukova, and T. A. Melent'yeva, Institute of Elemental-
Organic Compounds, Academy of Sciences USSR; Moscow, Zhurnal
Obshchey Khimii, Vol 33, No 2, Feb 63, pp 382-388

The acidic properties of aryl- and vinyl•phosphonic acids were studied.
These acids were used as a basis for studying steric conjugation in systems
containing tetrahedral atoms. It was proposed that conjugation is most
favored by a conformation whereby the plane of unsaturated systems con-
nected to the phosphorus atom bisects the P=O bond. This conformation
exists in divinylphosphonic and vinylphenylphosphonic acids. In diaryl-
phosphonic acids, however, the two aromatic rings are unable to assume
this conformation oving to sternc hindrances. This results in a change
in the influence of aryl groups on the acidic properties.
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6. Preparation and Isonerization of Phosphorous Acid Esters Described

"Preparation and Isomerization of Mixed Esters of l-Chloro-

3-(beta-chloroetho~ty)isopropylphosphorous Acids," by V. K.
Khayrullin and T. I. Sobchvk, Institute of Organsc Chemistry,
Academy of Sciences USSR; Moscow, Izvestiya Akademii Nauk
OSSSR -- Otdeleniye Khimicheskikh Nak No 2, Feb 63, pP 320-

Phosphorus trichloride was eacted with 1-chloro-3-(beta-chloro-
ethoxy)isopropyl alcohol in a 1:1 molar ratio to give the monochloride
and dichloride of 1-chloro-3-(beta-chloroethoxy)isoproplyphosphorous
acid. The dichloride of this acid was treated with aliphatic alcohols,
phenol, and glycols. The reactions were conducted in the presence of
triethylamine in absolute ether. This resulted in the preparation of
mixed phosphites whose yields were somewhat low owing to redistribu-
tion of alkoxy]. groups 2.t the phosphorus atom. This redistribution
also took place during distillation under vacuum.

It was also observed that when these esters are heated, aolkyl
chlorides are split off in nddition to the basic isomerization reaction.
Acetyl chloride reacts ,;ith 1- chloro-3-(beta-chloroethoxy)isopropyl
ester of chloromethylethyleneglycolphosphorous acid to give the cor-
responding chloride.

7. Reaction of Dialk•ylthiophosphoric Acids With Aromatic Halides

"Salts of Dialkylthiophosphoric Acids. V. Reaction of
Salts of Dialkyithiophosphoric Acid With Aromatic Halogen
Derivatives," by V. G. Pesin, A. 1.. Khaletskiy, and I. G.
Vitenberg, Leningrad Chemical-Pharmaceutical Institute;
Moscow, Zhurnaol Obshchey Khimii, Vol 33, No 2, Feb 63,
pp 388-391

In a previous work, it was shown that aromatic halides react with
salts of dialkylthiophosphoric acid to form corresponding sulphides.
In the present work, a study wus made of the reaction between salts of
diethylthiophosphoric acid with 2,4-dinitrochlorobenzene. This reaction
results in the formation of corresponding sulphides and tetraethylmon-
opyrophosphate.

3

C-O-N-F- I-D-E-N-T- I-A-L



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

8. New Organophosphorus OomCpoundr Prepared

"Aryldichlorophosphazoacyls and Their Derivatives," by D. I.
Derkach, V. A. Shokol, and Ye. S. Guvnitskays, Institute of
Organic Chemistry, Akademy of Sciences Ukrainian SSR; Moscow
Zhurnal Obahchem Khimii, Vol 33, No 2, Feb 63, PP 553-557

Aryldichlorophosphazoacyl compounds were prepared by treating an
aryltetrachlorophosphorus reagent with an acid amide or with an alkyl
ester of an iminocarboxylic acid. The aryldichlorophosphazoacyls
react with formic acid to form acylamidoarylphosphonic acid chlorides.
Further hydrolysis with water in acetone results in the formation of
free acylamidoarylphosphonic acids.

9. Esters of Phenyl2hos2honic Acid Fre ard

"Esters of Phenylphosphonic Acid Moroarylides," by I. N.
Zhmiurova, Institute of Organic Chemistry, Academy of
Sciences Ukranian SSR; Moscow, Zhurnal Obshchey Khimii,
Vol 33, No 2, Feb 63, pp 549-551

An investigation showed that recently prepared phenylphosphonic
acid monoarylide chlorides react with alcohols and phenols to form
esters of phenylphosphonic acid monoarylides. The reaction takes place
readily at room tempervture and is exothermal. Pyridine or triethy-
lamine is used to bind up the hydrogen chloride. Alcohols and phenols
react with the acid chlorides of phenylphosphonic acid monoarylides to
form esters of phenylphosphonic acid monoarylides.

10. Isomerization in OrganOphosphorus Compounds Studied

"Prototropic Isomerizotion of Esters of Alkenylphosphonic
Acids," by B. I. Ionin and A. A. Petrov, Leningrad Tech-
nologicval Institute; Moscow, Zhurnal Obshch;ey Khimii,
Vol 33, No 2, Feb 63, pp 432-737

A study was made of prototropic isomerization of the dietbyl ester
of allylphosphonic acid and its deratives having methyl, phenyl, and
methylchloro groups at the allyl double bond. It was shown that com-
plete isomerization tolkes place only in the case of the allylphosphonic
ester. Crotylphosphonic ester isomerizes by 2_4 percent. Cinnamylphos-
phonic ester does not isomerize. In the case of gamna-chlorocrotylphos-
phonic ester, the chlorine is substituted for an ethoxyl group without
isomerization. It was concluded that there is insignificant interaction
between the double bonds in the double bonds in the P=O group and the
system C=C-P=0.
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'O~ oho~p~~ c:'~v.te of Zt'~ni~u . Ieport 1'o 5
1.'onoz~nd Poly:Cvnction -A'.-conoror.," N. P.* Grech,-:in 1n. ..
1-i:.retd~iriov, ChIcricc1 t.tLt ineni 2,. Yo. ArŽ'b'zov .W nt
tute of Or.nC'Cor.%,t,-y, ..ccr; of 2Ecienceco UOL3-i; Iloocoli,
Izveotiyt?. 'w1:.1cr.iii !'!.txh -- Ot-',eloniy;e 1ýhiindchcshihh IV .ulh,
1-o 21 Feb b3, PP 302-30b

Orgmc~nphosphorus deriv2.tives of ethyleneirndine z.are useful -%s
cytostatic ,,ents in medicine -and asmononers for the prepara-tlon of
organophosplacrus polymiers. In the present wrorh-, cever:1. orc;!-nophos-
phorus derivatives of ethyleneirine imere synthesized to cla'rify the
effects of vcxrtius oubstituents on the double bona on the properties
of diethyleneimides of uns:..turc.ted acids of phosphorus and polymers
prepared. from then, A tota-l of 17 derivatives vere preparedL, inclixiinG
deriv.-,tives of Ji:,llJy-'UniUne, raflyltuijiine, crotoni~c, and maeth-acrylic ais

1.2. Orgcanophosphorus Compouinds Used To StaI lize Oils

"Prepar.,tion of Tri-(, alkyiphenyjl) Phospliites," by P. S3.
I1-mclov-4a; r1'., A'.erb yiaT-h.nskoye Iieftya-no,.e 'Kho:-y---ystvo,'
N~o 2, Febj 63, pp=3k'-35

Organphosphoinus conzpounJ.i hav-le been shown to be e'fective add11itUives
for lubricuatinC; oils increasinG their tlierual sta~bility and ir;T.ovinc
their andar eterý;ent, -.nticorrosive, anxd other properties. In thc
present iuork, results rare prescotod on th e prepa.raýtion of tri-( )kL-
pheny).)phosphitez.

Phono). wa ~yao ith vnriouss Cý-Cj 0 -.lcoholo in the presconcc
of sul-furic %ci¾. After purifica,,tion, ta~e aJL-ylphenols ..ere trea,,ted -. 'itl
phosphorus trichloricte to 31ive correzpcndirig tri--( -02JŽ-rphenyrJ) ph'osphiton.
A total-, of eigh"t pro2.ucts ua preparxe. PreliP.in,:ryl tests shov tha.t th-c.,;
comrpounls,- inprove the stabýilit-y of D1)-.) diesel oil.
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Plastics and Polymers

13. Rubidium Butadiene Polymer Prepared

"The Chemical Structure of Rubidium Divinyl Polymers,"
by A.' I. Yakubchuk and V. D. Nikitina; Leningad,
Zhurnal Prikladnoy Khimii, Vol 35, No 11, Nov 63,
pp 2491-2495

Butadiene polymers were prepared in the presence of metallic
rubidium and their structure was determined. The polymerization was
conducted at -5°C and at 600C.

The total degree of unsaturation of the rubidium butadiene
polymer obtained at -5°C is 87 percent, i.e., the same as that of
sodium butadiene. The percentage of 1,2 linkages in the rubidium
butadiene polymers obtained at -50 and at 60 0 C are 49 and 42 percent,
respectively. The fragments of macromolecules detected in the
rubidium butadiene polymers were obtained in the presence of other
alkali metals.

14. Silicon-Containing Organophosphorous Compounds Prepared

"Synthesis of Some Triethylsilylalkylphosphonic Acids
and Their Esters," by Ye. A. Chernyshev, Ye. F. Bugerenko,
and A. D. Petrov, Institute o.2 Organic Chemistry, Academy
of Sciences USSR; Moscow, DOklady Akademii Nauk SSSR,
Vol 148, No 4, 1 Feb 63, pp 875-877

In the present worh, four new silicon-containing esters having the
following formula were prepared: (C2 11 3 Si(CII2 )nPO(OC 2H5 )2, where N=I,
2,3,or 4.

The esters Aere subjected to hydrolysis by heating in 38%, hydrochloric
acid for 24 hours to give the resulting acids. The acids were subjected to
potentiometric titration to determine the relationship between change in
ionization constant and position of the triethylsilyl group in respect to
the phosphorus atom.

6
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15. Structural Changes in Polymers in Ultrasonic Field

"The Use of Ultrasound To Study the Structural Changes of Concen-
trated Solutions of Polymers," by"i. G. Mikhaylov and N. M. Fedorova,
Leningrad State University; Moscow, Akusticheskiy Zhurnal, Vol 9,
No 1, Jan-Mar 63, pp 50-53

It is shown that the coefficient of absorption of ultrasonic waves is
a responsive characteristic of structural changes produced in concentrated
polymer solutions. The considerable change in the coefficient of absorption
in the temperature interval 9-60 deg C is explained solely on the basis of
a structural change of the solution under the influence of temperature.

It is suggested that the structural changes produced by intensive
ultrasonic irradiation, as well as by elevated temperature, are associated
with a change in the number of van der Waals points in the polymer lattice.
It is shown that the structural changes within an intensive ultrasonic field
are not caused by cavitation.

Rare Metals

16. Polarographic Method for Determination of Uranium

"Determination of Uranium in Ores and Minerals by the Polaro-
graphic Method," by L. N. Lrubimova and V. G. Sochevanov;
Leningrad, Radiokhimiya, Vol 14, No 6, 1962, pp 701-706

A polarographic method for the determination of uranium in rocks and
minerals is described. This method, using a dropping mercury cathode,
makes it possible to determine uranium in ores in quantities ranging from
hundredths of a percent up to 82%. Accuracy of the method was checked by
wet chemical analysis and proved to be satisfactory.

The factors involved in uranium polarization (half-wave potentials,
diffusion current, etc.) are discussed, and the elements and compounds
which hinder the polarization process are divided into five groups accord-
ing to their hindering action.

7
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17. Extraction of Neodymium and Ytterbium With Tributylphos-ohate

"Stability of Neodymium and Ytterbium Nitrate Complexes," by
Z. A. Sheka and Ye. Ye. Kriss; Leningrad, Radiokhimiya, Vol 4,
No 6, 1962, ppT20-725

Conditions for the extraction of neodymium and Ytterbium in the
form of nitrate complexes are presented. Equilibrium constants, insta-
bility constants, and distribution coefficients are calculated for the
various complexes formed.

Neodymium and ytterbium, when dissolved in 0.6-3.0 M nitric acid
solution, can be extracted by a 1 M solution of tributylphosphate in C014.
Perchloric acid was used in the aqueous solution to maintain a constant
ionic strength. In this process, both MNO 3+2 and m(N03)2I conplexes are
formed.

It was found that the stability of lanthanide nitrate complexes
increases with increasing atomic number.

18. Sorption of Uranium by Activated Carbons

"Sorption of Uranium by Activated Carbons," by P. A. Kuzin,
V. P. Taushkanov, and V. S. Aleshechkin; Leningrad, Radio-
khimiya, Vol 4, No 6, 1962ý, pp 732-737

On the basis of research on the sorption of uranium by activated
carbons, grades BAU, SEC, and SKLT, from a sodium thiocyanide solution,
it was shown that the capacity of these carbons to adsorb uranium decreases
in the order SHJT SEI BAU.

It was established that the maximum capacity of the activated carbons
occurs with a 0.22M solution of sodium thiocyanide. The selective adsorption
of uranium in the presene of other ions occurs at pH=I-2, where thorium,
cerium, barium, an,' other elements are not absorbed. At this pH, adsorption
of uranium fluctuates lom 107 to 254 mg/g.

8
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19. Thermodvnamic Pro-,erties.of Thorium P.ychloride

"Thermodynamic Investigation of Thorium Oxychloridep" by Yen
Kung-Fan, Li Shao-Chung, and G. I. Novikov; Moscow, Zhurnal
Neorganicheskoy _i mii- Vol 8, No 1, Jan 63, pp 89-93

The fusibility diagram for the Th02-ThC2 4 system was studied, from
which it was shown that the oxychloride, Th0C1 2 , exists and can be ob-
tained by reaction of ThO2 with ThClj.

Heats of reaction and formation and changes in enthalpy and entropy
of the components of this system were calculated. Heat of formation and
absolute entropy were also calculated for compounds of the type MeO2 , MeOCl2,
and MeCl 4 for radium, uranium and neptunium.

20. Synthesis of Niobium and Tantalum Orthophosphates

"Synthesis of Normal Niobium and Tantalum Orthophosphates," by
G. B. Seyfer and I. V. Tananayev, Institute of General and In-
organic Chemistry Imeni N. S. Kurnakov, Academy of Sciences USSR;
Moscow, Zhurnal Neorganicheskoy }dimiii, Vol 8, No 1, Jan 63,
pp 63-65

The synthesis of the first derived normal orthophosphates of niobium and
tantalum is described. Basically, the process consists of reacting 1b20- xH2O
and TaCl 5 with excess crystalline }1PO4 to form a white precipitate which i-
filtered from the solution and roas ed at 12000C to remove the excess phosphoric
acid.

21. New Photometric Methods for the Detertaination of Niobium and Tantalum
in Metals and Alloys

"Photometric Methods for the Determination of Niobium and Tantaltn
in Metals and Alloys; I. Photometric Determination of Niobium by
Means of l-(2-Pyridilazo-Resorcinol," by S. V. Yelinson and L. I.
Pobedina; Moscow, Zhurnal Analiticheskoy Id0.tii, Vol 28, No 2, 1963,
pp 189-195

Results of an investigation of the complexes formed from niobium peroxide
and l-(2-piridilazo-resorcinol) and a method for determining niobium in certain
alloys are presented.

9
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Niobium with hydrogen peroxide and l-(2-Pyridilazo-resorcinol)
forms a crimson complex at pH 5 which may be used for the photometric niobium
determination. It was established by the method of isomolar series that
niobium reacts with the resorcinol complex in the presence of hydrogen peroxide
at a 1:1 ratio. The molar extinction coefficient (molar absorptivity) was
found to be approximately 32,300, and the eq~uilibrium constant of the reaction
was 5.52. In addition to the effect of hydrogen peroxide on the optical
density of the complex, the effects of complexon III and other masking sub-
stances were studied.

From the data of this investigation, a photometric method was developed
for determining niobium in zirconium- and titanium- alloys. Accuracy of this
method was in the range of 2-.4% at a niobium concentration of 0.1-1%.

22. Spectrophotometzic Determination of Niobium and Tantalum

"Spectrohotomtric Determination of Niobium and Tantalum
With the Use of l-(2-Pyridilazo)-Resorcinol," by 1. P. Alimairin
and Han Hsi-iL Moscow State University imeni M. V. Lomonosov;
Moscow, Zhurnal Analiticheskoy lhimrii, Vol 28, No 2, 1963, pp 182-188

A study was made of the reaction between niobium and tantalum and
2.' (2-~Pyri~dilazo)-resorc;ino1 in the presence of tartaric, citric, and
oxalic acids. It was found by the isomolar series method that niobium
and tantal-La react with this reagent in the ratio of 1:1. Eq~uilibrium
constants for the formation of complex compounds were calculated.

From this study, a new spectrophotometric method was developed for
determining niobium in the presence of tantalum, titanium, and zirconium
and. tantaluam in the presence of niobium, titanium, and zirconium.

23. ýSatic'n of Yttriumi With Boron 1ýocatecho1 Violet (3.3' .4-triom-
fuchs on-2'1- Sulfo Acid)

"An Investigation of the Re~act~ion of Yttrium With Boron-
Pyrocatechol Violet Complex," by L. S. Serdyuk and Yu F. Filich,
Dne~propetrovsk State U~niversity; Moscow Zhurnal Analiticheskoy
lKiimli, Vol. 28, No 2, 1.963, pp 166-171

A stidy was made of the complex formed by reacting excess boric acid
Aw'th pyrocatechol violet and also of the complex formed when yttrium is

reacted with the above complex. It was found that yttrium reacts in a
1. ratio. From this study, a photometric method was developed for determin-

ing yttrium in the presence of lanthanum and cerium with the boron-
pyrocatechol complex~. This method was based on the difference in the sta-
bility of boron-.pyrocatechol complex and the complexes of the other three
elements.

10
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24. Extraction of Thorium and Cerium Nitrates With Tributyl Phosphate

"The Mutual Effect of Thorium and Cerium Nitrates During
Simultaneous Extraction With Tributyl Phosphate," by A. V.
Nikolayev and Yu. A. Afanas'yev, Corresponding Members of the
Academy of Science USSR; Moscow, Doklady Akademii Nauk SSSBS
Vol 147, No 6, 21 Dec 62, pp 1380-1381

The extraction of thorium and cerium nitrates in the presence of
1..5N ]fN0 3 into an equilibrium aqueous phase with tributyl phosphate was
studied. It was found that the effect of the proper concentration of thorium
on its distribution in the presence of cerium is considerably less than with-
out cerium. At a constant thorium concentration, the distribution co-
efficient depends on the cerium concentration. This becomes significant
at low thorium concentrations.

These principles are explained by the fact that cerium displaces thorium
from the organic phase. An increase to an equilibrium concentration of cerium
in the aqueous phase reduces the influence of thorium to almost zero.

In the final analysis, it may be concluded that cerium solvates are
more stable than thorium solvates.

25. Determination of Niobium and Titanium With Phosphomolybdic Acid

"Determination of INiobium and Titanium As Ternary Complexes
With Phosphomolybdic Acid," by Yu. S. Shkaravskiy, Institute
of General and Inorganic Chemistry, Acadermy of Sciences
Ukranian SSR; Moscow, Zhurnal Analiticheskoy IGimii, Vol 18,
No 2, Feb 63, pp 196-201

A study was made of phosphoinolybdic, phosphotitanomolybdic, and
phosphoniobomolybdic complexes and the effects of oxalate, citrate, com-
plexon III, fluoride, phosphate, and acidity on the stability of these
heterogenous complexes. It was established that a colorless phosphoinolybdic
reagent with MoO4:PO4 = 2 at pH 1 forms yellow heterogenous complexes with
titanium and niobium.

A possible method is described for determining niobium in the presence
of titanium on the basis of rapid destruction of the phosphotitanorol2ybdic
complex with fluoride followed by the extraction of the remaining phosphoni-
obomolybdic complex with butanol-1.

It was also found that tantalum does not give a yellow color with the
phosphomolybdic reagent and, therefore, based on this fact, the deter-mina-
tion of niobium in the presence of tantalum may also be possible.
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26. Separation of Vanadium From Aqueous Vanadate Solutions

"The Anodlc Separation of Vanadium Compounds From Aqueous

Vanadate Solutions," by A. S. Goncharen!to; Leningrad,
Zhurnal Prikladnoy .Xhimii, Vol 35, No 31, Nov 62,
pp 2-49-2454

The effect of the magnitude of the anode current density in the process
of anode separation of vanadium compounds from aqueous vanadate solutions
was investi atedo I+ was shown that upon lowering the current density from
100 to 5 mz/cm2, current consumption is reduced by 15-20% for the extraction
of an equal amount of vanadium at the anode. Additions of 100 g/l of a
sodium chloride or sodi:um sulfate electrolyt'e also reduce current consumption.
Litrel effer-:t is shown if the sodium chloride concentration is increased
to 150 g/l wherea•s with sodium sulfate the extraction of vanadium is reduced
by almost 50 pex cent ,.

An over-.-all al]zllat. Lon of eiectrolytos occurs during anode separation
of vanadium c.3mpoands- Reducing the pH of the solution to 6-7, by adding
dry calc1~m bisulfate, leads to an increased consumption of current in the
•xtracti.on process.

27( Ex-tra~tin ofobdeynum and Tunsten From Aqueous Solutions

"The Extraction of Molybdenam and Tungsl.'n Flrom Aqueous Solutions,"
by B. N- Laskorin. V. S. Ul'yanov, and. R. A. Sviridova; Leningrad,

nan _jLi! Vol 35, ITo II., Nov 62, pp 2409g-244

A ý-rady wms made on ý.he extraction of molybdenum and tungsten from
•queous sl.+it ions and solhutions of trinit octylamine (TOA), di-(2-ethyl-
hexyl•..phrsph.)r i/. aci.] ('.D2EGFK)., and the dis-.)anmylester of methyl phosphonic
ucid (DAMF) in ,eirosene.n

It was fo-Jnd i.n the cxtra< tion of molybdenum and tungsten from sulfuric,
nitul.c and hydr*,chJ )ri,- :-. d sclutions trith TOA in kerosene that the distri-
b-ite icn ocfficIent s depend upon the anmowut of molybdenum in the organic phase.
A sharp ipcrease o-' tht ditributicn coeffic Lents at increased molybdenum
.onc.enrat •.:.n ind.(-ateL poi.ymerization of the molybdenum complex in the organic

phar,-. D2EGFK was f ),ind t.:- extract nolydenum to a less degree since the cation
sta.e for molybden'mz m, characteri•ticly less. The saone reagent does not
3ýx~rat~t tuwsgt~n.

DAMF ýd.rac4. m,;Jnlbd.'nAn from hydroclilo.ric acid solution at a high
hydrcgenion concentration. From nitric acid, molybdenum is extracted to
a lesser degree, and f=A-tF does not extract molybdenum from sulfuric acid
soluFiI-.T o
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28. Polyhalogenides Used To Separate Rubidium From Cesium

"Isotripolyhalogenides Similar in Properties to Alkali
Elements and Their Use for the Purification of Rubidium
Compounds From Cesium," by V. Ye. Plyushchev, S. B. Stepina,
and L. I. Lepeshkova, Moscow Institute of Fine Chemical Tech-
noloty; Moscow, Dolclady Akademii Nauk SSSR, Vol 148, No 3,
21 Jan 63, pp 601-604

The following method is recommended for the final purification of
rubidium salts from micro quantities of cesium. To an aqueous solution
of rubidium iodide heated to 60-80oC, finely ground crystalline iodine
is added so that the ratio of rubidium iodide: water: iodine is 5:5:1.
After vigorous agitation and cooling with ice to +50 C, rubidium triiodide
is crystallized. The crystals are filtered off) and a second fraction of
rubidium triiodide is crystallized out at the same temperature. After
three or four crytallizations, depending on the initial amount of cesium,
the remaining mother licuor is evaporated to dryness at 150 0 C and then heated
to 300-3500C to remove the iodine. The resulting rubidium iodide contains
0.01 percent cesium if the initial cesium content was 0.25-2.5 percent.

29. Separation of Radioactive Elements

"Study of Chemical Changes During Beta-Decay of Radioactive
Elements When They Are Alpha-Naphthyl Derivatives," by V. D.
Nefedov, S. A. Grachev, and S. Gluvlm; 1Moscc%, Zhurnal 0bshchey NLuli,
Vol 33, No 2, Feb 63, pp 3-339

Methods were developed for the separation and identification of alpha-
naphthyl derivatives of tellurium and polonium based on paper chromatography.
It vms shown that utilization of chemical changes taking place during beta-
decay of radioactive elements which are in the composition of alpha-naphthyl
derivatives for the synthesis of organoelemental compounds of polonium con-
taining these radicals is feasible. Previously tunknown compounds of di- and
tetravalent polonium were prepared for the first time.
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Semiconductors and Dielectrics

30. Effect of Heat Treatment on Semiconductor Polymers Studied

"On the Mechanism of Conductivity in Organic Semiconductor
Polymers," by A. V. Ayrapetyanps, R. M. Voytenko, V. E.
Davydovp and B. A. Xrentsel', Institute of Petrochemical
Synthesis and Institute of Semiconductors$ Academy of
Sciences USSR; Moscow, Doklody Akademii Nauls SSSR, Vol 148,
No 3, 21 Jan 63, pp 605-608

A systematic study was made to determine the temperature dependence of
specific resistance on thermo-e.m.f. in samples of heat-treated polyacryloni-
trile fibers. Measurements of conductivity were made before and after heat
treatinp the samples under vacuum at temperatures ranging from 5200 C to
730c•C. It was found that the thermo-e.m.f. of the samn.1-s increases linearly
itb. increasing temperature at low temperatures of heat treatment, i.e.,

520 'c t. 600 C. At room temperature, saraples which were heat-treated at
b.1g tempnratures (670-710 0 c) have a slightly negative thermo-e.m.f. value.
As i~hetemporahlure of measurement increased, this value drops to zero,
becomes: positive, and then increases somewhat.

3:1. Freeý Radical Recombination on Semiconductor Surface Studied

"Free Radical Recombination Processes on Semiconductor

Surfaces Th1 eir Rule in Luminescence," by F. F. Vol'kenshteyn,
A. If. Gorbcn', a%,l V. A. Sokolov, Tomsk Polytechnic Instittte
aid Institute of Physical Chemistxy, Academy of Sciences USSR;
Mcsov, Kiuetilza i KCataliz, Vol 4, 0o 1, Jan/Feb 63, pp 24-34

The mechanism of radical recombineation during luminescence was examined
a• a possibility in the case of lighjt emission from luminophores under the
i.aflan.(,ce cf chemically active gases and during candoluminescence. The

L i-isity of radiecal recombination luminescence was calculated as a function
pr'•sur' ad tie Femai level. An experimental study was made of the in-

:Lený', of am: extrerne_ electrical field on the intensity of candoluminescence.
7T,: e1:pex mental results were fouMd to agree qualitatively with developed

.2. Sc l.,bility of Semra:*.ndactors Determined

"St lubl-lity Kinetics of a Glassified Ge nanium-Selenium System

Ln kaline Soution," by Z. U. Borisova and Chin Ch'eng-Ts ai;
Moscow, Zhurnal P.il-.ladnoy Miirmii, Vol 36, Uo 2, Feb 63, pp 233-236

A study was made of the rate of solution of germanium-selenium alloy semi-
(.-,nductor. in al-aline solutions. The solubility was conducted in sodium
•.tdr...i. sciutiouis at consta't tempera c.ureo of 250, 350, 450, and 55 0 C.
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The rate of solution of semiconductors having the compositions GeSe 3 ,
GeSe4, and GeSe6 was found to be dependent on chemical reactions taking place
at the semiconductor-solution interface. The material '-oing into solution
is chiefly GeSe 2 , while excess selenium accumulates on the semiconductor sur-
face as a crystaline coating.

33. Electrical Conductivity of PolLmeric Dielectrics Study

"The Compensating Effect in Electrical Conductivity of Crystalline
Polymeric Dielectrics," by B. 1. Scahin cad N. G. Podosenoza,
State Scientlific-1Research Institute for Polynerized Plastics end
Experimental Plant of the State Committee of the Council of Ministers
USSR on Chemistry; Moscow, Doliady U'XAemii Uauw- SSSw, Vol 148,
No 3, 21 Jan 63, pp 6-9

In many chemical and physical processes, rate variations are related
to changes in both activstion energy and pre-en.onential factors. In con-
densed bodies, changes in activation encrgy and pre-exponential factor often
affect the rate of the process in opposite directions. aThis compensating
effect was observed while studying electrical conductivity in polytiers
having conjugated double bonds, which notiially have hole type conductivity.

In the precent work, this compensating effect was observed in typical
polymeric diclectrics for which an ionic mechanism for conductivity was
proposed. A study was madle of the effect of crystallization of tecbnicc.lly
pure polyethyleneteraphthalate, polytrifluorochiloroethylcne, and pentaplast
(a polymer of 3,3-di.ethylchloroxycyclobutonc) on electrical conductivity
as measured by the residual current.

34. Microquantitative Analysis of Inmpurities in Selenium

"Determination of ILIpurities in Selenirn," by IT. P. Strel'nikovi)

G. G. Lystsovo, and G. S. Dolgorukovap, orill'sk Mining and Metal-
lurgy Combine imeni A. P. Zavenyagin; Moscov, Zavodskaya Labora-
toriya;, Vol 28, 11o 11, Nov 62, pp 13)1-2_

For separating mieroguantities of Cu, 17i, Co, =nd Pb from selenium,
extraction of their carcbriates with carbon tetrachloride or precipitation on
a cation resin is recormicnded. After separation from selenium, the above
metals can be determined by various lunoini methods. Arsenic in selcni'm can
be oxidized to the chloride, distilled, aid determined colorimetrically vith
ammonium molybdate. Analyses using both exftraction and ion-exchanGe methods
were in good agrecment, with the exceirtion of nickel.
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35. Yugoslav Industrial Production of Silicon Mastered

"Industrial Production of Silicon Mastered"; Belgrade, Privredni
pregled, 14 Feb 63, p 2

"At the request of the Elektrobosna Enterprise in Jajce and after comple-
tion of the theoretical analyses, the scientific associates of-the Institute
for Chemical, Technological, and Metallurgical Research (Institut za hemijuka,
tehnoloska i metaluaska istrazivanja) have mastered industrial production of
silicon," announced Engr Aleksandar Dedijer., director of the institute. In
the recently set up small-scale experiemntal plant at Jajce, the first quanti-
ties of this element are being produced, while the zone refining and extraction
of monocrystals are done at the institute in Belgrade, it was reported. To-
gether with the study of the first technological solutions, the institute is
working on the procedure for obtaining highly pure silicon. This material
is currently one of the most important raw materials necessary for the
domestic radio industry. Yugoslav enterprises which produce transistor
receivers annually consume an average of 200 kilograms of this material.
Since silicon is imported at 2,500 dollars per kilogram, the institute's
effort is very significant.

While analyzing the sulfuric acid process at the "Zorka" factory in
Sabac, institute associates concluded that there was a loss sulfur dioxide.
Checks showed that most of the loss took place in the conductor pipes.
Recommendations were made to the factory which would improve production of
sulfur dioxide. It is expected that "Zorka" will implement the recomenda-
tions since it would save millions of dinars.

The institute is also studying an original industrial process for the
"Zorka" factory in Sabac which would enable the latter to produce Freon
[halogonated hydrocarbons used as refirCerants] from waste rai materials.

In the interest of studying the possibilities of developing and
planning industrial processes (other than processing industries) in Yugo-
slav1ia, with particular emphasis on the possibilities of domestic machine
building, the institute set up special sections for planning technological
processes and a center fo:r chemical engineering. The section for planning
technological prccesses is supposed to enable the transfer of laboratory
e2eriences and theoretical knowledge on actual processes into industrial
production. The center for chemical engineering is working on developing
production processes and equipment to implement the basic operations of
such processes. BFr these purposes, the center is supplied with two large
tastinG halls and reliable equipment which can be of great use in scientific
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The institute in 1963 also organized a special section for petroletun
technology, petroleum derivatives, and petroleum chemistr.-, according to
Engineer Dedijer. The assignment of this section is primarily to study
possibilities of using natural gas and refinery gases for production of
plastics, synthetic fibers, and various intermediates.

In conclusion, Engr Aleksandar Dedijerp the institute director, said
that "the potential of the institute is very great, but enterprises frequently
misunderstand the vork of the institute with respect to assignments of
interest to industry. If the institute had its own operating resources
and could come before economic organizations with completed results of its
individual research efforts, it prestmably would have greater success in
Interesting the latter to adopt such results. TIis would also make the
work of the institute more effective. Nevertheless, cooperation of individual
economic organizations with the institute is more successful from day to day."

Water Treatment

36. Chlorinated Lime Cartridges Used To Purify Well Water

"Experiment on Chlorination of Water in Wells With the Aid of
Dosing Cartridges," by V. A. GoQmekler and V. V. Gerasichenho,
Central Institute for the Advanced Training of Physicians and
Santiary-Epidemiological Station, Moscow; Moscow, Gigiena i Sanitariya,
No 3, Mar 63, pp 97-98

A study was nade of the effectiveness of using cartridges containing
chlorinated lime to purify well water. The cartridges contained about 700
grams of chlorinated lime and wcre placed in the well about 50 centimeters
below the surface of the water.

The results of chemical and bacteriological tests made on the water were
satisfactory. After 2 days, the residual chlorine concentration was 0.1
milligram per liter, and the Coli titer exceeded 13-1. Negative results %icrc

obtained, however, at another well, where it is believed that the residucl
chlorine was absorbed by iron, whose concentration was found to decrease
from 6.4 to 1.5-2.0 milligrams per liter.
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37. Water Purification With Gamma-Irradiation

"The Effectiveness of Disinfection of Water With Gamma Irradia-
tion," by G. I. Sidorenlto) Moscow Medical Institute; Moscow,
Gigiena i Sanitari-a, No 3, Mar 63, pp 14-16

The feasibility of using gamma rays for water sterilization was investi-
gated. Water from natural sources was irradiated with doses ranging from
10,000 to 3 million roentgens. Total sterilization of water required not
less than 1.2-1.5 million roentgens. During the irra~iation) mineralization
and nitrification processes were found to be accelerated considerably.

38. Ways Found To Bid Waters of Industrial Waste

"So That the Rivers Will Be Clean," by V. Shepilevich; Leningrad,
Leningradskaya Pravda, 13 Feb 63, p 4

The Leningrad laboratory of the All-Union Scientific-Research Institute
of Fuel Utilization is studying ways of purifying industrial sewage. Doctor
of Technical Sciences 23. Ivanov, Candidate of Chemical Sciences N. Sharonova,
and junior scientific worker Yu. Kozak studied the flow of waters during
the gassification of shale at the combine in Kokhtla-Yarve which are dvmped
into the Gulf of Finland. They found that these waters contained phenols
which are haimful to fish, but are also a valuable raw material for the syn-
thesis of high-quality tanning agents used in the leather indrstry. At the
suggcstion of the workers of the laboratory, a plant for the dephenolization
of the sewage was constructed at the combine -- the sewage is now nearly
free of phenols, which go to the production of tanning agents.

Laboratory perso:.uel proposed an original method for treating the
o•wnge of the Ohtiansk chemical combine by burning the organic matter in it.
Ar. industrial installation planned for this will go into operation this year.

Miscellaneous

3 Plasma Stream Used To Convert Hydroccxbons

"Conversion of Methane to Acetylene in an Argon Plasma Stream,"
by G. V. Gulyayev, G. I. Kozlov, L. S. Pole.%, L. N. 10hitrin, and
G. N. hudyraov, Inmtitute of Petro-Chemical Synthesis) Academy
of Sciences USSR, and Energy Institute imeni G. M. Krzhizhanov;
MoscoD, D Ahademii Nauk S SSR, Vol 148, No 3, 21 Jan 63,
PI) 641-61-•,

cqpcriments were conducted on the conversion of methane to acetylene in
on ar3on plasma stream to clarify the possibility of lowering the specific
energy output and reaching high degrees of conversion. The plasma stream
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was obtained with a 15-1hilovolt plasmotron having an argon stabilizeO- dis-
charge. The arc was struck between a ttun.sten cathode and a water-cooled
copper anode. The argon plasma flowed to the atmosphere through a 3-millimeter
diameter nozzle to the anode. The methane was introduced to the plasma
stream at a 900 angle through a special opening in the nozzle wall. The
reaction products were analyzed chromatographically.

Increasing the nozzle diameter to 4.5 millimeters xesulted in higher
acetylene yields and permitted a lower energy output. This result indi-
cates the possibility of further decreases in specific output by way of
improving apparatus construction with resultant lover product losses.

Further investigations on the possibility of using a plasma stream to
carry out endothermal chemical processes are being conducted in the follow-
ing areas: conversion of nethane to acetylene in a 200-kilovolt plasmatron
using argon, hydrogen, mad certain other gases as the carrier gas; conversion
of propane to butane, and conversion of propane-butane fractions in a plcsma.
stream.

40. Arsenic-Organic Conpounds Prepared

"Concen-ing Alphr.-Allcylallyl and Alpha-Al1tlcrotyl Esters of
Phenylarsenous A.cl.," by Gil'm Kamcy and R. K. Zaripov,
Kazan Chemical-Tochnological Institute; Ivmiovo, Izvestiya
Vysshikh Uchebnylk Zavedeniy -- Khimiya i IGiimicheskaya Tekuhnologira,
Vol 5, No 6, 1962- pp 1935-i•i

A study was nade of the reaction between phenyldichloroarsine said secondary
unsaturated alcohols in the presence of pyridine or diethlyaniline. The
resulting alpha-aly.1:llyl and atliha-a1,.ylcrotyl esters of phenylarsenous
acid were prepared and ctudied for the first tire, It was shown that acetic
sad benzoic acid chlorides react vith alphP.-a2Jtl-allyl esters of phenylarsenous
acid to form al1teno=,phcnylarsenous acid chlorides and the coresponding
acetates of benzombcs.
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41. New Insecticides and Herbicides Synthesized

"Derivatives of 2,2'-Diphenic Acid I1. Substituted Monoamides and
Monoaryl Esters of 2 2'-fDiphenic Acid, Their Insecticidal and
Herbicidal Activity, by L. P. Kulev, f1. N. Gireva, and G. M.
Stepnova; Moscow, Zhurnp.1 Obshchey Hhiii, Vol 33, No 2, Feb 63, pp 411-
412

Previously prepared substituted monosmides of 2,2'-diphenic acid exihi-
bited rather high herbicidal and insecticidal activity. For the purpose
of finding new biologically active formulations, an additional 21 compounds
of this series were synthesized in the present work. The substituted monamides
and acid esters were obtained from diphenic anhydride and the corresponding
amide or phenol.

The new compounds are crystalline substances, insoluble in water and
soluble in orgazic solvents. Determination of the insecticidal and herbicidal
activities of the compounds shows that the sodium salt of 2-thiazolamide and
4-cresylic ester have the highest insecticidal activity. The former acts
as an intestinal poison, and the latter, as a contact poison. The sodium
salt of 2,2'-diphenic acid monomethylamide has high herbicidal activity.

42. Energy Tranofre in Luminophores Studied

"Study of the Processes of EnerGy Transfer by the Methods of
Luminescence and Radiation Chemistry," by V. A.Krongauz and
I. N. Vasil'yev, Physa.co-chemical Institute imeni L. Ya. Karpov;
Moscow, ainetika i Kataliz, Vol 4, No 1, Jan/Feb 63, pp 67-75

A study was made of the radiolysis and luminescenc 4n three component
solutions of toluene, benzoyl peroxide, and a luminephore such as p-ter-phenyl
(1: 2,5-diphenyloxazol. It was shown that the shielding action of the lumino-
phore toward sensitized radiation decomposition of the peroxide and extinction
Gf photo-and radio-lumincscence in the luminophore by the peroxide may be
explained on the basis of competing energy transfer from the solids to both
acceptors and from the umuinophore to I',(- peroxide. Transfre of energy
from toluene to benzoyl peroxide and to the liminophore occurs by "remote
control," altho•ugh the main role is played by diffused molecules. Energy
�ransfer from the luminophore to benzoyl peroxide apparently takes place

by a diffusion mechanism by forming an intermediate complex of an excited lumino-
phore molecule with a peroxide molecule.
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43. New Glass Has Iigh Resistance to Heat and Corrosion

"Insoluble Glass"; Ioscow, Izvestiya, No 38 (14201), 14 Feb 63,
p 4

:Ordinary glass is soluble in water. The. most accurate analytical balances
show that in a glass of tea, you may drink about one thousandth party of a
gram of glass.

"However, if to the ordinary glass a small amount of salts of rare
earth elements such as lanthanum, 7 rconiun, or l].thium are added while the
glass is still in the molten state, the solubility of thr resulting glass is
decreased by almost 100 times. It also becomes extremely stable to solu-
bility in sulfuric acid. In other words, ordinary glass acquires the properties
of laboratory Glass. It may be heated to 4000 C and then quickly cooled.
It does not crack.

"Such high thermal and chemical stability aGainst acids and alkzalies
makes articles of this glass serious competitors to quartz, whose produc-
tion is difficult and exlpensive and requires special raw materials and large
emounts of energy. Raw material for the new laboratory glass is very
economical.

44. Factory Produces Cylinders Capable of Withstanding UltrahiGh Pressure

"For Large-Scale Chemistry"; Leningrad, Leningradsi2aya Pravda, 9 Feb
63, p 4

"The factory 'Bol'lhevik' is filling orders for large-scale chemistry.
These are cylinders for various chemical agents, designed for ultrahigh
pressure. For exwmple, the last four cylinders which were prepared in
January were designed for 1,800 atmospheres.

"The other day, two such cylinders .ere shipped to the city of Kuybyshev."
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I1. MTAIWJUGY

Corrosion

45. Corrosion of Welded Nickel in Alkaline Media

"Welded Compounds of Nickel for Service in Alkaline Media,"
by 0. N. Ivanova; Kiev, Avtomicheskaya Svarka, No 1, Jan 63,
pp 91-92

In addition to the harmful effects which result from the presence of
oxygen, hydrogen, and sulfur in nickel welds, the presence of manganese
can also be detrimental in certain cases. For instance, nickel crucibles
welded with an argon-axc with an VMts-5 filler wire were used to melt
sodium peroxide at 6000C. These crucibles broke along the weld within
one hour. Crucibles were then welded with a filler wire having the same
composition as the crucible itself. These crucibles were found to have
very good corrosion stability in the alkaline media and did not break during
the melting of sodium peroxide.

46. Corrosion Studies of Welds of Titanium and its Alloys

"Corrosion of Welded Joints of Titanium and Its Alloys in
Inorganic Chloride Solutions," by L. N. Yagupol'skaya and
S. M. Gurevich, Institute of Electric Welding imeni Ye. 0. Paton,
Academy of Sciences Ukrainian SSR; Kiev, Avtomaticheskaya Svarkap
No 1, Jan 63, pp 44-47

The corrosion properties of welded Joints of titanium grade VTl-l and
alloys OT-4 and OT-4-2 in concentrated boiling solutions of MgC1 2 , CaC12,
and U1114CI in both the stressed and unstressed conditions were investigated.
Test welds were made by the argon-arc and submerged-arc method.

Corrosion studies in the unstressed state showed that these welds
suffered little or no corrosive attack in this condition. In the stressed
condition, corrosive attack takes place depending upon the temperature of
chloride solution and degree of stress; however, cracking occurs only in the
base metal.

It was established that welded Joints of these materials are stable to
corrosive attack in a 52-53% solution of magnesiu chloride at 1620 C, in a
50-51% solution of calcium chloride at 1300C and also in a boiling 46-47%
solution of ammonium chloride.
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47. Intergranular Corrosion Studies of Austenitic-Ferritic Steels

"Investigation of Intergranular Corrosion in the Heat-Affected
Zones of Welded Joints of Steel Xh28AN!," by N. I. Kakhovskiy,
V. G. Fartushryy, K. A. Yushchenko, and D. V. Didebulidze,
Institute of Electric Welding imeni Ye. 0. Paton, Academy of
Sciences Ulnainian SSR; Kiev, Avtomtichesksya Svarka, No 12,
Dec 62, pp 1-8

The corrosion resistance of welded stainless steel was investi,4ated.
Samples of steel Kh28AN (EI-657, GOST 5632-61) were welded by the inert-
gas shield and submerged-arc methods and given various heat treatments.
A study of the phase transformation after quenching and after heat treat-
ment revealed the processes occurring in the heat-affected zone.

Mechanical tests, along with corrosion studies of the welded joints,
showed that a post-anneal at 800-8500C reduces the tendency toward
intergranular corrosion in the transition zone as it stabilizes the austenite
and ferrite phases.

48. Long-time Strength of Steel in Liquid Sodium Containing Oxygen

"The Long-Time Strenght of Steel in Liquid Sodium Containing
Oxygen," by V. I. Nikitin, Central Boiler and Turbine Institute
imeni I. I. Polzunov; Sverdlovsk, Fizika Metallov i Metallovedeniye,
Vol 13, No 4, Oct 62, pp 613-617

One of the important problems associated with the use of sodium as a heat-
carrier is the permissible oxygen content. Investigations on the corrosion
of steel in liquid sodium have led to the conclusion that the concentration
of oxygen in the liquid metal should not exceed 0.005p.

In this work, the author investigated the long-time strength and creep
properties of an austenitic chrome-nickel steel containing 2.3% tungsten and
1.2% niobium. Thin-vall tubes of this steel wmere used for the three series
of tests on long-time strength.

The first series were tested without sodium. The second series were
tested in sodium containing 0.01% oxygen; and the third, in sodium contain-
ing 1% oxygen.

Results of tests on the long-time strength showed that sodium containing
0.014 oxygen causes no premature fracture of the steel in comparison with
tests made without liquid sodium, whereas the steel tubes containing liquid
sodium with 0.25% oxygen had a reduced long-time tensile strength. Similar
tests conducted to study the creep rate of the steel in liquid sodium
revealed that the rate of creep is accelerated only in liquid sodium con-
taining 0.25% oxygen.

23

C-O-N-F-I-D-E-N-T-I-A-L



C-O-N-F-I-D-E-N-T-I-A-L

Analysis of the microstructure of the samples after fracture showed
that the extent of intergranular cracking increases with increased oxygen
content in the liquid sodium.

It was believed that the effect of the liquid-metal media on the metal
in the stressed state occurs as a result of one or the combination of the
following three processes: adsorption, corrosion, and diffusion. The
corrosion action of the liquid metal on the solid metal results from one or
a combination of several other processes: (1) dissolution of the solid
metal in the liquid; (2) intergranular penetration of the liquid metal into
the solid metal; (3) formation of solid solutions and compounds between the
solid and liquid metal; (4) interaction of the solid metal with impurities
in the liquid metal; (5) thermal mass transfer; and (6) isothermal mass
transfer.

In this particular study, only adsorption and corrosion processes are
possible as diffusion cannot take place due to the difference in atomic
size of iron and sodium. Little or nothing is known about the mutual force
of the various effects of this active media on stressed metal. However, it
was concluded that an oxygen content of 0.01 in the liquid sodium is per-
missible. If this amount is exceeded, premature fracture of the steel will
result.

h9. Oxidation Nb-Zr Alloys

"An Investigation of the Oxidation Process of Nb-Zr Alloys,"

by D. A. Prokoshkin, Ye. V. Vasil'yeva, and V. Ya. Yanushkevich;
Moscow, Izvestiya Akademii Nauk, Otdeleniye Tekhnicheskikh Nauk,
Metallurgiya i Gornoye Delo, No 1, Jan/Feb 63, pp 186-190

The kinetics of oxidation of Nb-Zr alloys containing 0.25-50% Zr at
1,000, 1,100, and 1,2000 C with various stabilizers were studied. It was
established in alloys containing 0.25-15'% Zr that the zirconium decreases
the 'esistance to oxidation of niobium. With a zirconium content of
greater than 15o, the oxidation rate decreases. Metallographic and X-ray
analysis of the oxides formed on the alloys showed that the oxidation rate
is determined by structural changes in the oxide layer, particularly by
the formation of the compound 6ZrO2 , Nb2 05 with an orthorhombic crystal
structure and also by the formation of suboxide layers.
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50. Protective Effect of Tungsten in the Oxidation of Titanium

"Effect of Tungsten on the Oxidation of Titanium," by
D. I. Iayner and Ye. N. Slesareva, State Scientific and
Planning Institute for the Processing of Nonferrous Metals;
Sverdlovsk, Fizika Metallov i Metallovedeniye, Vol 14, No 3,
Sep 62, pp 4-0074o57

A discussion by the authors on the effect of tungsten in the exidation
of titanium based on their own experimental works is presented.

The structure of titanium alloyed with tungsten and the diffusion
processes of both tungsten and oxygen in titanium are discussed, in con-
junction with the tungsten and oxygen content and temperatures. Basically,
according to the authors, the protective action of tungsten in retarding
the oxidation of titanium is the formation of a NO3 layer under a layer of
TiO2 which greatly reduces the diffusion of oxygen into the base metal.

Titanium alloys containing 0,, 1, 1.24, 5, and 14.45% tungsten vere
oxidized in air and steam at temperatures 800-i,000°C for varying intervals
of time. Hardness measurements were made and microstructures examined;
however, in the discussion of the results, no indication is given as to the
optimum tungsten content, and no conclusions are drawn for temperature
and oxygen-content limitations.

51. Stress Concentrations in Molybdenum Disulfide Layers

"The Effect of Stress on the Stability of Silicide Layers in
Molybdenum," by V. Ye. Ivanov, Ye. P. Nechiporenko, A. D. Osipov,
and V. I. Zrriiy; Sverdlovsk, Fizila Metallov i Metallovedeniye,
Vol 14, No 4, Oct 62, pp 5747577

Silicide layers on molybdenum form a highly oxidation-resistant coatinG
which withstands high temperatures in steady-state heat flow. However, in
unsteady-state heat flow (cyclic heating), cracks are noted to form as a
result of concentrated stresses caused by the large difference in the
coefficients of thermal expansion for silicon and molybdenum.

A study was conducted by the authors on the effect of temperature on
the stability of molybdenum disilicide layers and the maximum stresses w•h-ich
disilicide layers of varying thickness could withstand.

Mathematical relationships, testing procedure, and graphical
representation of their results are given in the text.
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Crystallgraphy

52. Creep Studies of Ferrosilicon

"The Effect of Substructure on the Creep of Single Crystals
of Ferrosilicon," by V. M. Rozenberg and A. V. Shalimova,
Institute of Metallography and Metal Physics, Central
Scientific-Research Institute of Ferrous Metallurgy imeni
I. P. Bardin; Moscow, Doklady Akademii Nauk SSSRA Vol 148,
No 1, 1 Jan 63, pp 82-83

Results of a study of deformation and annealing, leading to the for-
mation of a substructure in the subsequent creep of single crystals of
ferrosilicon (3.2% Si), are presented.

Single crystals of ferrosilicon (20x3xO.3 mm) were obtained by
electrolytic etching, and the resulting crystals vacuum annealed at
1350 0 C for 3 hours. Prior to annealing, the crystals were deformed by
bending into a circle with a 25-mn radius around the (010) axis. The
selection of this particular axis was made because it creates two inter-
secting systems of slip: (011), [Tl]) ahd (M0), [=1]. The specimens
were tested in three conditions: (1) annealed at 13500C, (2) annealed at
1350 0 C and deformed, and (3) annealed at 1350°C, deformed, and annealed
at 8000 C. Creep testing of the crystals was conducted in a vacuum at 7000 C
for (one hour at a constant load one /mm 2 .

Plotted curves showed that the creep rate of the deformed and annealed
specimens (condition 3) is less than the others. This factor was due to
the polygonization of the crystals in this condition.

It was concluded that the creep rate of singld crystals with a certain
degree of deformation is practically independent of the initial substructure
being only a function of the testing temperature and load.
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53. Dislocation Loops in a Hardened Cu- Al Alloy

'Taaination of Dislocation Loops in a Hardened Cu-Al
Alloy With an Electron Microscope. " by L. S. Bushnev,
G. G. Minayevap and V. Ye Panin, Diberzon Physical and
Technical Institute; Sverdlovsk, Fizil Metallov i
Metallovedenie, Vol 14, No 3, Sep 62, pp T770-V7

An investigation of ordering prccesses during the annealing of
hardened solid solutions of Cu-Al alloy showed that in the case of very
high quenching temperatures (800-9000 C), secondary processes take place
in the alloy, in addition to ordering, which lead to anomalies in the
properties of the alloy. In the present work, it was also shown that
there is an existing effect caused by the segregation of excess vacancier
with subsequent formation of dislocation loops. These dislocation loops
were very stable and disappeared only by annealing rt very high tempera-
tures. The concentration, shore, and size of the loops depend tuon the
material and the quenching conditions, and their formation is accompanied
by chanjes in the properties of the mr.terial.

Copper containing 14.3 atomic % A; was made into thin foil with a
thickness ranging from 1,000 to 2,000 A. These four samples were held
at 900cc for one hour, quenched to room temperature, and given onf. hour
anneals at various temperatures (100, '00, and 3000).

ExxLination of the annealed samples with the electron microscope
showed that after one hour at 1000, the s:uenched effects were still
evident. After a oneOhour agneal at 2000, a large number of disloca-
tion loops measuring 300-500A were observecl. After a one-hour anneal
at 3000, the ntwnber of loops because considerably less, but their sizc
approached 800-1,O00A. It was noted that only hardenintp effects in the
form of dislocation loops were observed. No tetrahedral defects, which
are characteristic for alloys with low stacking-fault energy. were ob-
served. The reason for the absence of tetrahedral defects is at pre-
sent unknown.

According to the authors, dislocation loops exist even at 8000 c,
and fror. their point of view the processes of ordering and disordering
are still not understood.
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54. Investigation of Stacking Faults in Cobalt Alloys

"Stacking Faults and Segregation in Cobalt-Based Alloys,"
by Yu. A. Skal~ov and Yu. 0. Mezhennyy, Moscow Institute
of Steel and AlloysJ Sverdlovsk, Fizika Metallov i Met-
allovedeniye, Vol 15, No 2, Feb 63, pp 2i50-2• 4

Stacking faults in cobalt-based alloys with face-centered cubic
lattices (Kh40=bM-type alloys) were investigated. A cosparison of the
shifts of peaks and centroids (the centroid of the area formed by the
intensity curve and abscissa) of X-ray lines (111) and (200) after defor-
mation and annealing led to the conclusion that the process of cold de-
formation in alloys forms stacking faults, and with subsequent annealing,
segregation of imurity atoms are formed in the areas of hexagonal close-
packing.

The effect of heat treatment and alloy conposition on the concen-
tration of defects was discussed, and it was concluded that the btrenohen-
ing of cobalt-based alloys by heat treatment is associated with the for-
mation of segregations near the stacking faults.

55. Scattering of X-Rays by Dislocations

"The Theory of Scattering of X-Rays by Crystals Containing Dis-
locations. The case of Randomly Dispersed Edge and Screw Dis-
locations in a Crystal," by M. A. Krivoglaz and K. P. Ryaboshapka,
Institute of Metal Physics, Academy of Sciences Ukrainian SSE;
Sverdlovsk, Fizika Mctallov i Metallovedeniye, Vol ,15, No 1, Tan 63,

An examination is made of the scattering of X-rays by crystals con-
taihing rectangular screw and edge dislocations. It was assumed that there
is no correlation in the grouping of dislocations and that their diffrac-
tion lines are situated along directions characteristic for the given
structure. It was also pointed out that slip at a given point creates
dislocations in the vicinity of and away from the point of slip.

The case was investigated where the average distance between dis-
locations in considerably less than the size of the crystal. It was
found that dislocations cause a widening of the lines in the diffraction
pattern. The width of the lines is proportional to tan%, where 2e is the
scattering angle and depends not only on the length, but also on the
direction, of the corresponding diffraction vector.

The above statements were derived as a result of an extensive
mathematical treatment on the theory of dislocations. Crystals con-
taining a single dislocation or multitude of dislocations were con-
sidered. Edge and screw dislocations were given separate treatment.
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Electron-Beam and Vacuum Processing

56. Effect of Vacuum Melting on the High-Temperature Properties of
Iron Alloys

"Effect of Vacuum Melting •i the High-Te"-erature Proper-
ties of Iron Alloys," by I. L. Mirkin, T. I. Volkova,
and M. S. Blanter, Moscow, Struktura i Svoystva Novykh
Zharoprochnykh Materialov, Book No 105, 1962, pp 129-
134 (from Referativnyy Zhurnal, Otdel'nyy Vypusk -- 48.
Mashinostroitel'nye Materialy, Konstrnuktsii i Raschet
Detaley Mashin, No 3, Mar 1963, p 13, Abstract No 3.40.
90)

A series of iron-base alloys were examined to determine the effect
of vacuum melting (I x I0-4-- 5 x 10-5 mm Hg). It is established that
steels of complex composition melted in a vaccuum have increased
resistance to creep and an increased relaxation stability. The long-
time strength of complex alloy steels is somewhat higher with vacuum
melting and casting; however, the ductility is lower. It is
established that the best results are obtained in a case when the
use of a vacuum is accompanied by a certain modification of the
chemical and phase composition of the steel which is impossible with
melting in air.

57. Electron-Beam Welding of Chromiuur

"Electron Welding of Chromium," by S. M. Gurevich and
G. K. Iharchenko, Institute of Electric Welding imeni
Ye. 0. Paton, Academy of Sciences Ukrainian SSR; Kiev,
Avtomaticheskaya Svarka, No 12, Dec 62, pp 56-59

Comparative studies were made on the quality of wmlds of com-
mercially pure chromium. Welded chromium samples were made by
three methods: electron-beam, inert-gas shield (manual), and
electric-arc welding with a nonconsumable tungsten electrode in
a controlled atmosphere.

in all cases, best results were obtained by the electron-
beam method. Welds by this method possessed the best mechanical
properties, microstructures, and ductile-to-brittle transition
temperature. It was noted that +lne base metal had increased
ductility after electron-beam welding as a result of decreased
content of gas impurities.
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53. Elimination of the Arc-Discharge During Electron-Beam Melting

"A Device for the Automatic Cut-off of the Anode Cur-

rent of the Electron-Beam Gun During Development of
an Arc Discharge," by A. B. Koval', Institute of
Electric Welding Imeni Ye. 0. Paton, Academy of
Sciences Ukrainian SSR;. Kiev, Avtomaticheskaya
Svarka, No 1, Jan 63, pp 84-86

One of the problems encountered in the electron-beam melting
of metals is the appearance of an arc discharge caused by intensive
ionization of gases during their ejection from the melting chamber,
which in turn causes a short circuit in the thyratron rectifier.

A device has been developed fu.o eliminating this arc-discharge
at the Institute of Electric Welding. Schematic diagrams of the
circuit of this new device and a discussion of its operation are
Given in the text.

59. Purification of Cadmium by Vacuum Distillation

"Purification of Commercially Pure Cadmium by Vacuum
Distillation With the Use of a Preheated Condensing
Plate," by B. N. Aleksandrov and I. G. D'yakov;
Sverdlovsk, Fizika Metallov i Metallovedeniye, Vol
14, No 4, Oct 62, pp 569-573

The vacuum distIllation method of obtaining a superpure grade
of cadmium (99.999940 is described. The optimum conditions for
this process were obtained by running a number of tests at varying
vaporization temperatures and temperature gradients of the con-
densing plate. These tests showed that at vaporization temperature
450°C and a condensing plate gradient of 2550 -2800 C, the best results
were obtained. The purity of the admium was as good as or better
than pure cadmium produced by electrolysis plus zone refining.
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60. Vacuum Condensation of Uranium and Thorium

"Vaporization of Substances in A Vacuum on a Thin
Organic Film" by A. 1. Baranov, V. A. Blinov, G. P.
Lepnev, and Yu. A. Selitskiy; Moscow, Pribory i
Tekhnlka Eksperimenta, No 5, Sep/Oct 62, pp 173-174

A method is described for the vacuum vaporization and conden-
sation of metals with melting points above 10000C onto thin organic
films which can be easily removed from the condensing plate. The
problem of heat transfer from the condensing plate was solved by
using metals or alloys with high thermal conductivity to take heat
away from the condensing plate.

The described process has been successfully used to obtain
uniform semitransparent *yers of chromium and iron with thick-
nesses of 100 micro-9/cm c

To obtain layers of uranium or thorium, which have melting
points above that of the tantalum heater, tetra fluorides of
these elements were used. jayers of uranium and thorium with a
thickness of 250 micro-g/cm were obtained. No mention is made
of the organic materials used as films.

Patents

61. Recent Soviet Patents in the Field of Metallurgy

"Authorship Certificates"; Byulleten' Izobreteniy,
No 21, 1962

Class 40a, 46 0. No 151469. V. V. Sergeyev, I. I. Sokolon,
B. N. Kushkin, S. i. Bondarevp I . A. Titayev, and V. A. Razzhivin,
"Closed Reactor for Reducing Titanium Chloride With Magnesium."

Class 4Od, 130. No 151473. V. N. Vigdorovich and I. F. Cherno-
mcrdin, "Method for Oriented Crystallization of Metals." Clternating
current is passed trhough the ingot being grown from a melt or zone
refined_

Class 40d, 130. No 151474. A. P..Babushkin, I. I. Ganel'-
Budantsev, and E. S. Milenin, "Cooler for a Furnace for Zone
Refining of Metals."

31

C- O-N-F- I-D-E-N-T- I-A-L



C- o-N-F-I-D-E-N-T- :-A-L

class 48d, 20•. No 151545. D. Ya. Lezhnev, B. N. Dolbilin, and
V. I. Baranov, "Apparatus for Relief Etching of Aluminum Sheet in a
Flowing Bath."

Power Metallurgy

62. Diffusion Studies of Powder-Metal Carbides

"Diffusion of Tungsten in Monocarbides of Tungsten,
Tantalum, and Titanium, and in Solid Solutions of
T:iC-WC-TaC," by M. L. Baskin) V. I. •"bet'yakov, and
I. N. Chaporova, All-Union Scientific-Research Insti-
tute of Hard Alloys; Sverdlovsk, Fizika Metallov i
Metallovedeny, Vol 14, No 3, Sep 62, pp 422•'-427

An investigation was made on the diffusion of tungsten in
powder-metal carbides of titanium, tungsten, and tantalum and in
some of the solid solutions of these carbides. Numerical values
for the activation energy and coefficient of diffusion were
determined for the above-mentioned hard alloys. Chemical com-
position of the experimental speciments was based on alloys being
used in industry at the present time.

Parameters of the diffusion process were calculated from data
obtained by X-ray analyses of samples which had been coated with a
thin uniform layer of tungsten (less than one micron thick) prior
to diffusion annealing.

Results of this investigation showed that TaC possesses a
larger activation-energy value than WC and that solid solutions
of these alloys possess the highest activation energy which was
explained by the energy level and capacity of the unfilled 3d-
electron shell of titanium.
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63. Internal Friction Studies of Powder-Metal Copper

"An Investigation of Internal Friction in Samples Pro-
duced by Powder-Metallurgy Methods," by V. P. .Yelyutin,
Ye I. Mozzhukhin, A. V. Panov, and P. B. Khalil, Moscow
Institute of Steel; Sverdlovsk, Fizika Metallov i Metal-
lovedeniye, Vol 14, No 3, Sep 62, pp 443'-451

A study was made concerning one of the more important factors,
that of internal friction, affecting the pressing and sintering of
metal powder.

Internal friction measurements of plates pressed from electro-
lytic copper powders were made by the method of forced vibration in
an electromagnetic field Z diagram of the measuring device and
accessory equipment is shown in the texgt7.

Relationships between internal friction and temperature at
various pressures were studied. Two factors, grain boundaries,
(size, shape, and growth) and oxygen content, were noted to give
rise to an increase in the internal friction of powder-metal
specimens. The extent of the effect of these factors depends
upon composition, pressure) and sintering temperature.

It was found that both factors could be eliminated for the
most part by sintering at 900-1,0000 C. In this specific tempera-
ture interval, grain boundary bonds lose their strength, and grain
growth is not rapid enouCl to maintain an opposing force of
internal friction.

u4. Investig-ation of the Compressive Strength of WC-Co and TiC-WC-
Co Alloys

"Effect of Composition and Structure on the Compressive
Strength of WC-Co and TiC-WC-Co Alloys," by V. I.
Tumanov, V. F. Funke, Z. I. Pavlova, T. A. Novikova,
and K. A. Bystrova, All-Union Scientific-Research
Institute of Hard Alloys; Sverdlovsk, Fizika Metallov
i Metallovedeniye, Vol 15, No 2, Feb 63, pp 285-289

The effect of the cobalt and titanium carbide compositions and
grain size of the carbide phases on the compressive strength of
WC-Co and TiC-WC-Co alloys was studied. It was shown that the
compressive strength of the alloys depends on the cobalt content,
of which the WC-Co alloys and those containing 15% TiC exhibit the
highest compressive strength. It was also shown that the compressive
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strength values of the TiC-WC-Co alloys are reduced with increase of
the titanium carbide content. Alloys of the V'- and Tl5K-series
with varying cobalt content were tested. Tables giving the cobalt
content, grain size of the carbide phases, and compressive strength
after sintering and annealing are presented in the text.

65. Preparation of Cerium Nitride

"Preparation of Cerium Nitride," by G. V. Samsonov
and M. D. Lyumaya, Institute of Powder Metallurgy
and Special Alloys, Academy of Sciences Ukrainian
SSR; Leningrad, Zhurnal Prikladnoy Khimii, Vol 35,
No 11, Nov 62, pp 2359-2362

According to the authors, the preparations of cerium nitride
(CeN) can be accomplished with Ntat 80u°C and ammonia at 500 0 C or
higher. It was established that with nitrogen gas, a stable (up to
the melting point of Ce) gas-impervious nitride forms on the surface
of the cerium, but with anmmonia) a cerium hydride is formed which
breaks the metallic bonds and restricts formation of a nitride
coating.

66. Welding of Metal Powders

"Problems in the Welding of Metal Powders," by
Engr L. A. Mel'nikov, Basic Welding Laboratory,
Bryansk Machine Building Plant; Moscow, Svaroch-
noye Proizvodstvo, No 11, Nov 62, pp 13-15

A process for welding ferrous and nonferrous metal powders and
certain ferroalloy powders is described. This process uses the
welding platform as one electrode and the compressing plunger as
the other electrode. Metal powders which usually become oxidized
in their handling are placed in the mold which rests on the plate
to which the powders are to be welded. The powders are then com-
pressed (this breaks the oxide film and allows a metal-metal con-
tact of the particles), and then heated by passage of current
from the plunger to the bottom electrode through the powders and
the plate.

A pulsing current is used to allow the temperature to
stabilize between pulses. Most of the thermal expansion of the
powders occurs in the initial current impulses, and the internal
stresses created in the powder aid in rupturing the remaining
oxide films. Welding powders by this method can be done, while
simultaneously welding them to the surface of the part.
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Resistivity-pressing pressure curves are given for the various
powders and powder sizes. The most important factor in determining
the weldability of powders is the stability of the oxide films. Thus,
nickei, aluminum, and tungsten powders which have a highly
stable oxide film possess poor weldability, vhile powders of iron
and its alloys have very good welding properties.

Treatment and Testing

67. Creep Resistance of Steel EM211

"Creep Resistance of Steel E1211, Alloyed With

Titanium and Niobium," by R. B. Caletayeva,
Moscow, Struktura i Svoystva Novykh Zharopro-
chnykh Materialov, Book No 105, 1962, pp 176-
183 (from Referativnyy Zhurnal, Otdel'nyy Vnusk
-- 48. Mashinostroitel'nyye MateriaiYj Kon-
strukts-i 1 Rasche-t Detaley .M.shn, No 3,
Mar 63, P 3, Abstract No 3.48.92)

Results are given of creep tests on steel E1211 alloyed with
0.4-o.5 percent titanium and 1.0 percent niobium performed by the
Oding method using annular specimens at temperatures 2 of 750, 600,
650, and 7000C and various stresses ( a . 8-16 krn/rm ). Results
are presented in the form of a composite table, creep curves, and
graphs showing the dependence of the rate of creep on the stress.
The highest resistance to creep at 7000C was exhibited by a steel
alloyed with one percent niobium. Introduction of 0.5 percent
titanium into an E1211 steel does not increase its stability nor
resistance to creep.

68. Creep Studies of Ti-Zr-Sn Alloys

"The Creep of Ti-Zr-Sn Alloys," by V. V. Glazova
and N. N. Kurnakov (deceased); Moscow, Izvestiya
Akademii Nauk, Otdeleneiye Tekhnichesltikh Nauk,
lvotallurgiya i Gornoye Dolo, No 1, Jan/Feb 63,
pp 161-167

An investigation was made on the creep of ternary solid solu-
tions of tin and zirconium in alpha-titanium. A correlation
between the creep-composition diagram and the phane diagram was
found in this system, which confirms earlier hypotheses about
the effect of temperature on the phase transformation (alpha-
gsamm) -- beta which takes place in this system.
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It was established that there is a region in the Ti-Zr-Sa
system where the alloys possess a maximum resistance to plastic
deformation at elevated temperatures. This region occurs at
15-20% Zr.

The effects of both zirconium and tin when alloyed with
titanium as either binary or terhary alloys are discussed in
conjunction with their strengthening characteristic and com-
positions limitations.

69. Creep Testing of Alpha-Iron by Torsion

"Investigation of Creep of Alpha-Iron by the
Torsion Method," by L. N. Bystrov, L. I.
Ivanov, and E. A. Surova, Moscow, Issledo-
vaniya Po Zharoprochnym Splavam, Vol 9, 1962,
pp 72-8l (from Referativnyy Zhurnal, Otdel'nyy
Vypusk -- 48. Mashinostroitel 'nyye Materialy,
Konstrukctsii i Raschet Detaley Mashin, No 3,
Mar 63, p 13, Abstract No 3.48.91)

A study is presented of the steady-state creep 2f alpha-iron
under torsion in the stress interval of 40-439 kg/cm and in the
temperature interval of 630-900°C, using solid and hollow specimens,
It aa established that at low stresses in the interval of 40-138
kgcm= the energy of activation of steady-state creep is practically
independent of the stress and averages 77.7 Kcalhg atom. Data
are presented on the distribution of stresses over the cross-section
of a specimen under torsion and creep conditions.
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70. Effect of Age-Hardening on the Properties of Aluminum Alloy AL8

"Effect of Natural and Artificial Age Hardening on
the Mechanical Properties of Items Made of Aluminum
Alloy AL81" by 0. B. Lotareva, M. P. Stronskaya, and
L. I. Loktionova, Moscow, Liteyne Alyum niy y
SPlav 1961, pp 66-69 (from Referativn Zhunal,
Otdel'nyy Vvpush -- 48. Mashinostro1tel'nyye Mater-
laly, Konstruktsii i Raschet De tley Mashin) No 3,
1963, p 18, Abstract No 3.48.137)

Results are given of the investigations of the effect of natural
aging over long intervals of time on the mechanical properties of
alloy AL8. Natural age-hardening of this alloy after quenching
increases the tensile strength and elongation, particularly in the
first period of aging (up to 15 months). With aging up to 40
months, the properties of this alloy are higher than without
natural age-hardening. The over-all level of mechanical properties
of an alloy of the AL-Mg-Zn system is considerably higher than for
alloy AL8. Artificial age-hardening at 100°C for 3 hours, 115 0 C for
3 hours, 125 OC for 3 hours, and 150 C for 3 hours, makes it possible
to retain 50-60 percent of the initial elongation factor of this
alloy in the initial state.
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71. Effect of Grain Size and Excess Titanium on the Long*-!me
Strength of Steel J.K1M9

"Causes of Certain Peculiarities in the Behavior of =1KhlSMT
Grade Steel and Long-Time Strength Tests," by A. M. Parshin
and I. Ye. Kolosov, Leningrad, r Leniradsko Politekh

nicheskogo Instituta, No 219, 1962, 315-129 (from Refer--
tiv Z'urnal, el'nyy Vypusk -- 48. MashinostroiT e
Materialy, Konstruktsii i Raschet Detaley MashinL No 3,

Mar 63, p 13, Abstract No 3.48.94)

The effect of grain size and excess titanium in a 'KhlN9T-grade
of steel on its heat resistance is examined. The long-time strength
of a coarse-grain steel with low ductility is below that of a fine-
grain steel. It is established that the long-time strength is a
function of ductility, whereas the ductility in turn is a function of
grain size. With increase in the excess of titanium, the ductility of
this grade of steel decreases. It is established that one of the basic
factors decreasing the service life of parts ab high temperatures is
an excess of titanium which is above a 5 to 6-fold ratio of titanium
to carbon.

72. Effect of Preliminary Deformation on the Heat Resistance of Tubin
Steels

",Effect of Preliminary Deformation on the Heat Resistance of
Tubing Grade of Steels," by I. i. Trunin and G. A. Shabin,
Moscow, Struktura i Svoýstva Novykh Zharoprochnykh Materialov.
Book No 105, 1962,- pp 144-164 (from Referativnyy Zhurnal,
Otdel'lpy Vushk _- 48. mashinostroitel'ye Materialy, Kon-
struktbii'i Raschet Detaley mashin, No 3, Mar 63, p 13,
Abstract No 3.4b.93)

A study is made of the nonuniform plastic deformation in the cold
state, as produced by torsion (the degree of deformation was 10, 20,
,ond 50 percent) and of the longrtimn strength of tubing materials
(perlitic A66ii Of gkides Ei-694jEI605i aMiA.@17) ai idb~bzabiiui of ~
610 u and btu'*C. Preliminary deformation at 200C to 10 percent and
above shows a detrimental effect on the heat-resistant characteristics
of both austenitic and perlitic steels. Under such conditions, embrittle-
ment of the steels is increased. A considerable decrease of the long-
time strength can be expected with the presence of stress concentrations.
To restore the properties of the steels, it is necessary to conduct ad-
ditional heat treatment of those parts of constructions which were sub-
jected to deformation in the cold state.
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73. Effect of Small Additions on the Age-Iardening and Properties of
Alloys of the AL• Mzn-CU System

"Effect of Small Additions on the Age-Hardening and Properties
of Alloys of the AL- MG-ZN-CU- System," by M. I. Zanotorin and
Ye. Ye. Pal', Leningrad, Trud' Leningradskogo Politekiclmnche-
skoj Istituta, No2, 19d2,p pp 50-54, (from Referativnyy-Zhur-

7,teITYTVypusk -- 40'. MashinostroItel' t
Konstruktsii i Rasehet Detaley Mashin,. No 3, Mar 63p P I
Abstract IO 3.447. 1377)

A study is presented of the effect of additions of boron (0.025-
0.125 percent), misch metal (0.1-0.5 percent), silver (0.25-0.75 per-
cent) and zirconium (0.5 percent) on the mechanical properties and the
natural and artificial age-hardening processes of an aluminum alloy of
the V95-type (7.3 percent tin, 2.7 percent magnesium, 0.5-0.75 percent
copper, and 0.5 percent manganese). It is established that additions of
boron, misch metal, and zirconium increase the plastic properties of
cast alloys

74. High-Temerature Chromium-Tungsten Carburized Steels

"Low-Carbon High-Teroperature Chroni=m-TLugsten Carburized
Steels," by V. D. Chirikov, V. S. Krupennikov, and I1. I.
Moiseyeva, Tru1d Nauchno-Issledovatel'kogo i Ehsperimental '
nogo Podshipnikogo Promyshlennosti, No 1 (21), 1960, pp 3--4
(From Referativnyy Zhurnal, Otdel'nyy Vypusk -- 48. Mashinos-
t+r1te.' nyye lIaterialy, Konstruktsii i fl.schet Detaley Mas-
bin, No 3, Nar 63, p 9, Abstract No 3.4.6-3

Astudy is prcsented of the properties of the carburized layers and
cores of low carbon chromium-tungsten steels after various conditions
of chemical-heat treatn.ent. On the basis of an analysis of d-ata, it
is established that the content of carbon in the core of the steel should
be within the limits of 0.2-0.35P, depending on the designated use of
the steel; the content of vanadium should be 1.Or0; chromium, 4%; and
tungsten, 10-18 r,. Increase of the carbon content above the indicated
limits leads to very hiGh hardness at the core of the carburized parts
during or after tempering as the result of the decomposition of austenite
into martensite. For a carburized steel having more than 10 , tuaigsten,
decreasing the carbon content below 0.15" results in precipitation hard-
ening of the core during the process of high-temperature tempering. The
procedure for heat treating bearing rings and cutting tools made of the
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above-indicated steels should be as follows: carburizcatiowa cit 930-
1,0500C to a depth depending on the designation of the part; anneal-
ina; heating to a tenperature of 1,150-1,2500C for final quenching;
and triple tezpering at a temperature of 500-600oc, depending on the
content of tungsten and carbon in the steel.

75. 1ydrogen Embrittlement of Titaniu• AIlloys

"The Effect of Hydrogen on the Tendency of Titanimn Alloys

Toward Delayed Cracking," by B. S. Krylov and A. S. Mikhaylov;
Moscow, Izvestiya Akademii Nauk, Otdeleniye Tekhnioheskilh
Nauk Metallurýaya i Gornoye Delo, No 1, Jan/Feb b3,

Results of investigations on the effects of hydrogen (0.03-0.05%)
on tendency toward delayed fracture of titanium alloys OT-4, VT-4, T4,
VT-5-1, and VT-14 revealed that hydrogen facilitates the process of crack
formation and development. It was also foundthat the stability of welded
joints can be both somewhat lower (alloys OT-4, VT-5-1, and VT-14) or
higher (vT-4 and T-h) than the base metal.

The alloys containing various amounts of hydrogen (0.002-0.0501,6)
were subjected to long-time bend tests in the asc:uenched and after-aging
conditions. The sooples were observed daily in order to note when
cracking started. Time-to-fracture data revealed that 400 days was the
maximum time before crcck fomation in those alloys containing very low
(Iuantities of hydrogen. Crac% development within one day was noted in
alloys containing 0.050%j 12.

Some interesting effects were noted; for instance, alloy VT-14 was
less subject to cracking after quenching than after aging, which is the
opposite effect noted in the other alloys. From the datapresented in
the tables, it appears that - hydrogen content of less than 0.015, is
permissible; however, one must also ta1ke into account the magnitude of
stress and its method of application (static or dynamic loading). One
other point brought out by the authors was that hydrogen is detrimental
to a metal regardless of whether or not it forms a hydride.
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'6. Increasing the Relaxation Resistance of a Perlitic Steel by High-
;er peratu'e (itenching

"High-Temperature Quenching As a Measure for Increasing the
Relaxation Resistance of a Perlitic Steel," by T. I. Volkova,
Moscow, Struktura. i Svoystva Novykh Zharoprochnrkh Materialoy,
Book No 105,1962, Pp 87-97 (from Referativ Zhurnal,
Otdel'nyy Vypusk -- 48. Mashinostroite! e Materily Non-
s tn tsai i Raschet DetaleyMas HO 3, ar 3, p As-
tract No 3.4b.101)J

A study is presented of the effect of quenching from a wide interval
of temperatures (400-8000C) on the relaxation resis~ance and mechanical
properties of a perlitic steel (with %o = 25 kg/nvi at testing tempera-
ture was 7300 C, in which case the softening is expressed by the balue
of 55-60 percent (1B). Quenching from this temperature caused a sharp
increase in the relaxation resistance as compared to the generally ac-
cepted practice of qjuenching from 650 to 6800c.

77. Investigation of the Magnesim-Cadmium System

"The Relationship Between Composition and Hardness in the
Magnesiun-Cadmit~u System at Various Temperatures, " by V. P.
Shishokin and L. 11. Bazilevskiy, Leningrad Polytechnic In-
stitute imeni 14. I. Kalinin and Leningrad Pedigogical Insti-
tute !-eni A. I. Gertsen; Sverdlovsk, Fizilke Metallov i Metal-
lovedenniye, Vol 15, No I, 'Jan 63,. pp 76-81

A study was made of the changes in hardness at temperatures of 20,
70, 120, 170, 220, and 3000 C with respect to the composition of O.loys
Mg3 Cd, MgCd, and MgCd 3.

The above-mentioned alloys possess the nom~al properties of al-
loys in that with increasing temperatures the hardness also increases,
due to thermal expansion and fusions. This particular alloy system
has an order-disorder transformation occurring at approximately 2750 C,
above which the hardness begins diminishing.

At 3000 C, there is a sharp break in the hardness curve of alloys
containing 40-42o cadmiun. After this break, a diminishing of the hard-
ness occurs along with increased cadmitm content. The effect of the
considerable decrease of hardness and the onset of plastic deformation
of the alloys is called "superductility," which is observed when the
alloy obtains an equilibrium composition.
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The authors also discussed the mechaýnism involved in the process
of hardening and superductility in which they incorporate the theories
of dislocations, vacancies, atomic spacing, and Bril~euin zones.

78. Long Time Strength of Heat-Resistant Steels in a Complex Stressed
State

"Study of the Long-Time Strength of Heat-Resistant Steels in a
Complex Stressed Condition," by I. I. Trunin and G. A. Shabin,
Moscow, StruJktura i Svoystva Novykh ZharoprochRnkh Materialov,
Book No 105, 19gb2, pp 42-56 (from Referati zhurnal 0tdel1-
nyy Zhurnal, Otdel' Yausk -- 4
Materialy Konstructsii i Raschet Detaley Mashin, NO 3, Mar 63,
p 14, Abstract No 3.46.97

Results are given of an investigation of the long-time strength of
tubular specimens made of the Tteaa superheating tubing steels 15 KhXlF
(temperature of 5070 C) and lchl8Nl2T (temperature of 6100 C) under tor-
sion and tension. Both the intensity of tangential stresses

were ax is the normal stress from the axial tensile force and Txy is
the tangential stress from the torsional moment, and the magnitude of the
first main normal stress a, were taken as criteria of long-time strength.
As a result of the investigation, it was established that the evaluation
of the resistance to long-time failure can be conducted with the use of q+ q
the criterion for the stressed state in the : form of te half-sum 2
The long-time strength of metal of tubular specimens with thin walls was
shown to be lower than that of solid cylindrical specimens with thin walls
was shown to be lower than that of solid cylindrical specimens of the
same grade of steel. The perlitic steel 15KhlMlF has less tendency to
crack formation during creep than the austenitic steel Xh=18KN1.

79. Long-Time Strength of TijAl

"Long-Time Strength of Ti 3 AI at 800 0C," by I. I. Kornilov and
T. T. Nartova, Institute of Metallur&r imeni A. A. Baykov;
Moscow, Doklady Akademii Nauk SSSR, Vol 148, No 3, 21 Jan 63,
pp 644-646

The long-time (bend) strength of T13Al was investigated at 80OC.
The time-to-fracture of this alloy at a constant stress of 15 kg/m; 2

was 500 hours; and at a stress of 10kg/mn2 , varied from 1100 to 1700
hours.
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Data of these tests were compared to similar data on heat-resistant
nickel alloys EI-437A, EI-437B, and EI-617. According to the huthors,
the heat resistance of Ti 3 A1 is 1,000 times greater than for pure titan-
ium and many times Greater than many of the modern tit-nium. alloys.
The specific weight of Ti Al is half that of most nickel-based alloys,
but nickel alloys have be~ter ductility,.

80. Macrostructure Improverents in Vacuw-Ilelted ShKhl5 Steel

"Imrovement of the Macrostructure of ShKhl5 Steel Melted in a
Vacuum-Arc Furnace," by G. N. Okorokov and V. Ya. Boyarshchinov,
Candidates of Technical Science and Engrs. Yu. P. Shamil', S. A.
Leybenzon, A. I. Pakhomov, and A. I. Polyakov; Moscow, Stal',
No 1, Jan 63, pp 30-34

In a research project to find the cause of and to eliminate the
presence of mottled liquations in ingots of high carbon steel, melted
in a vacuum-arc furnace, it was established that this phenomenon is
associated with the action on the melt of an unbalanced external magne-
tic field (of the operating current) and the effect of proximity magne-
tic masses.

This project was initiated in 1961 at the Central Scientific-
Research Institute of Ferrous Metalluroj and Dneprospetsstal' Plant,
where research was conducted primarily on S=Uhl5 steel.

A lengthy discussion is given on the many processes which take place
and possibly cause licLuition. However, the authors felt that the solution
to their problem lies in the regulation of the inherent magnetic field.
They submit that a detailed study of the mechanism involved might possi-
bly lead to finding a means of using this magnetic field to their advan-
tage in being able to alter the structure of steel in any desired direction.

31. Optimum Treatment of a Steam Tubing Steel

"Steel l5Kh214iF for Steam Tubing jith an Operating Tempera-
ture of 565-5850 C," by L. P. Trusov and L. S. MarinenkO,
Iloscow, Struntura i Svoystva NoS-ih Zhz~roro rm Materialov,
Book No 105, 1962, pp 71-d6 (fromI Referativnyye Zhurnal,
Otdel'nyy Vypusk, -- 48. Mashinostroitel'ny-le Material1,
Konstruktsii i Raschet Detaley Mashin, No 3, Mar 63, p 5,
Abstract No 3.4.M7) . .

Heat-treating conditions are selected and investigations are
made of the properties of steel 15KhflIlF which is being applied at
persent for ste-n tubing with an operating temperature of 5 6 5 -5 3 5 0 C.
It is established that optimal combination of strength and ductility
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characteristics are achieved after normc.lizing from 1,030-1,050° C
and tempering in t e interval of 730-7500 C. The long-time strength
of tubing after 10' hours at 5850 C is extrapolated to be 1i0-1
kg/mn.; and of the welded joint, 8-9 hrC/m1.
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82. Phase Composition of the Diffused Layer of Borided Nickel

"Phase Composition of the DiffUsed La.yer of Borided Nickel,"

by S. B. Maslenkov and D. N. Zharkova, Institute of High
Grade Steels, Central Scientific-Research Institute of Ferrous
Metallurgy; Sverdlovsk, Fizika Metallov i Metallovedeniye,
Vol 14, No 4,, Oct 62, pp b-3-640

An investigation was made of the phase composition of nickel
borides fromed by heating nickel in the presence of a mixture of
BCl 2 +H2 at 9000C for 5 hours.

X-ray and microscopic analyses revealed the formation of a
boricled layer approximately 60 microns thick consisting of four phases;
Ni3B, Ni2 B, Ni3 B2 , and NiB.

83. Physical and Mechanical Properties of Ti-Mo-Al Alloys

"The Physical and Mechanical Properties of Ti-Mo-Al Alloys,
by 0. P. Yelyutin, G. P. Kalinin, G. I. Rogov, and S. M.
Khromov; Moscow, Izvestiya Akademii Nc uk SSSR, Otdeleniye
Tekhnicheskikh Nauk, lletallurgiya i Gornoye Delo, No 1,
Jan/Feb 63, pP 176-10-

The electrical resistance, thexrizl e.m.f., thermal conductivity,
and mech-anical'properties of Ti-Mo-Al alloys containing up to 10% Al
and 30% Ho were investigated. Data on the above-mentione properties are
reported and discussed and supplemented by diagrams.

84. Second-Order Distortion of Sintered Refractory Metals

"Concerning the role of Second-Order Distortion in the Re-
crystallization Process During Sintering of Samples Com-
pressed From Powdered Refractory Metals," by F. N.
Alekseyeva, R. S. Matyushenko, V. S. Rokovskiy, and A. F.
Silayev; Moscow, Izvestiya Akademii Nauk, OtdeleniZe Tekh-
nicheskikh Nau', Metallurgiya i Gornoye Delo, No 1,
Jan/Feb b3, pp 97-99

An investigation was made of the role of second-order microstresses
created by the operation of pressing powders of refractorj metals in the
recrystallization process which occurs druing sintering. Powdered
niobium tungsten, anA molydenum were pressed at pressires ranging from
1,000 to 8,000 kg/czrf- at intervals of 1,000 kg/cm='.
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Data from this investigation showed that microstresses of the
crystal lattice daring pressing increase intensively when pressed at
5,000-7,000 kg/cm= . Any furhter increase of the pressing load does not
give any significant increase of lattice strain. From this it was
assumed that refractorytal powders become stable at these high magni-
tudes of pressure.

The recrystallization prodess during sintering takes place in
two stages. In the first stage, second-order stresses are reduced,
and grains with a normal lattice structure (initial recrystallization)
are formed. In the second stage, the growth of unstressed grains at
the expense of the stressed grains (selective recrystallization) is
observed. The growth process during selective crystallization pro-
ceeds by means of atom migration of single grains in the lattice of
other grains, with the formation of new coarse grains and new boundar-
ies. The effect of second-order microstresses on the size of the re-
crystallized grains, Gintered at various conditions, is illustrated in
diagrams given in the text.

An increase in the magnitude of the second-order microstresses of
the lattice during pressing reduces the thermodynamic stability and cre-
ates favorable conditions for recrystallized grain growth sinterina pro-
cess. The intensity of grain growth depends primarily on the second-order
microstresses and the sintering conditions.

85. Strengthening of Nickel Alloys

"The Effect of the Fine Structure on the Strengthening of Nickel
Alloysý; by Engr S. B3. MIaslenkov and G. V. Estulin, Doctor of
Technical Science, Central Scientific-Research Institute of Fer-
rous Metallurgy; Mloscow, 1letallovedeniye i Termicheskcya Obra:-
botka Metallov, bo 1, Jan b3, pp 25-29

A stu,!y was rnzde on the age-harlening of nickel alloys. Binary
alloys Ni-al and Ni-Ti and ternary alloys Ni-Cr-Al and Ni-Cr-Ti were
made by induction melting.

All of the alloys were forget into rods and heat-treated by quench-
ing from temperatures ranging from 1100 to 12000 C, followed by aging at
7000 or 8000C for periods varying from 30 minutes to 3 hours. Samples
which had been strained 100 were also investigated. Hardness, Yield
point, and grain size of all the alloyb in their various conditions of
heat treatment were made.

46

C-O-N-F- I-])-E-U-T- I-A-L



C-O-N-F-I-D-.2-N-T- I-A-L

Analysis of the data of this investigation showed that particles
of the second phase play an important role in the age-hardening of
nickel-based alloys. Their high streutth is the result of the forma-
tiop and growth of secondary grains. These grains, measuring 200-
500k at the start, increased to more than I, OOOA during heat-treatment.

In this investigation, it appears that those alloys from 11500 C
and aged at 7000 C for 8 hours exhibited the best strength, with little
difference between the binary and ternary alloys.

86. Studies of Nb-Cr and Ti-Cr Solid Solutions

"The Decomposition of Ni-Cr and Ti-Cr Solid Solutions,"
by N. V. Ageyev and M. S. Model', Corresponding Members of
the Academy of Sciences USSR; Moscow, Doklady Akademii Nauk
SS, Vol 148, No 1, 1 Jan 63, p b4-85

In addition to a study of the decomposition of the decomposition of
solid solutions of Nb-Cr and Ti-Cr, the solubilities of the two metals
in chromium and the lattice constants of the solid solutions were deter-
mined.

Chromium and iodides of niobium and torn.,-lm were purificd by a
double electrolytic refining. Alloys containing 0-5% Nb and 0-10% Ti
(atomic'%) were made by levitation melting in helium and then were hom-
ogenized in argon. Boundaries of the two-ihaee regions were established
to exist between 2-3% Nb and 5-7% Ti.

To study the solid solutions, the elloys were ground into powder
(320 mesh), and flat samples were made for X-ray investigations. After
determining the lattice constants of the samples in the (as-pressed)
condition, the powders were vacuum annealed in a small, sealed cluartz
ampule which was then placed in a larger ampule containing a getter (a
chip of titanium iodide) which was also vacuum sealed.

X-ray analysis of the annealed rowders revealed shifts in the de-
fraction lines denoting the decomposition of the Cr-Nb (3.27% Nrb) solid
solution at 820-850OC and the Cr-Ti (7.5% Ti) solid solution 950-12000 C.
The solid solutions of niobium in chromium were noted to decompose in
the conventional fashion, whereas Cr-Ti solid solutions were found to
undergo a two-phase decomposition. Solutility of both elements in chrom-
ium ranges from 0.3 to 0.6%.
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87. Effect of Cobalt on the Properties of a 12% Chromium Steel

"Effect of Cobalt on the Structure and Properties of a
12% Chromium Steel," by M. F. Sheshenev and I. V. I. V.
Ignatov4, Moscow, Struktura i Svoystva Novykh Zharopro-
chnykh Materialcv, Book No 105, 1962, pp 114-124 (From
ReferatveMy rnal, Otdel'nYY VYPusk -- 48. Mashino-
stroitel'nyye Materialy, Konstrukt-sii i RaschetDta'le
Mashin, No 3, Mar 03, p O, Abstract No 3

Results are given of investigations of the effect of 0.4- 3 .4 per-
cent cobalt on the structure and properties of a 12% 'chromium steel
at 20 and 6000 C. It is established that alloying with cobalt sharply
increased the high-temperature properties, particularly the resistance
to creep of 12 9ercent chromium steel of the E1756 type at a tempera-
ture of 600- 630°C, whereas the greatest effect is achieved with a co-
balt content o 1.5-2.0 percent.

88. Effect of Copper "Pcpurities on the Mechanical Properties of a
1r Chromim Steel

"Effect of Copper Impurities on the Mechanical Properties of
120dr , -I= Stsal," by 1 * . Shchshanenv, Moscow, %truktura i

Svozstva Novkh Zharoprochnykh Materilov, Book No 105, 1962
pp 106-113 (from Referativnyy Zhual, Otdel' Vuk -- Vs8.
Masbinostroitel'ye Materialy, Konstruktsii i Raschet Detaley
Mashin, No 3, Mar 63, p d, Abstract No 3.48.61)

The effect of an addition of 0.05-0.3 percent copper on the mechan.

ical properties) creep, and long-time strength of a 12% chromium steel
designated as E:756 is investigated. It is established that the short-
time mechanical and high-temperature properties of this steel in the
cast and forged state are not decreased if the copper content is in-
creased from 0.05 to 0.25 percent. It is concluded that up to 0.25
percent copper in this steel is completely permissible.
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89. Effect of Dimensions on the Long-Time Strength of Steels

"Effect of the Dimensions of Specimens on the Long-Time
Strength of Steels 15KhMIvF, I hleM12P, and TsCh7," by
A. S. Tereskovich, Moscow, Struktura i Svogstva Novykh
Zharoprochnykh Materialov, Book No 105, 19b2, pp 62-70
(from ReferetiviL 'Zurnal 1 0tdel'fri' Vuk -- 48. Mash-
inostroitel' nyye lMaterialy, KonstruktstI i± RasohietDe
taley Mashin, No 3, Mar 03, p 13, Abstract No 3.46.95)

A study is presented of the effect of the dimensions of speci-
mens (diameter from 4 to 12 mm, working length of 25-120 nm) on the long-
time strength of steel grades IKhl8Kl2T and TsZh7 at temperatures of 610
and 6500, respectively, and steel 15Kh3MiF at 4 temperature of 6300 C,
whereby the specimens of various dimensions were compared, not according
to the time to failure under identical stresses, but according to the
long-time strength limits after 10,000 hours. The maximum duration of
tests was 2,000-3,500 hours; results were extrapolated to 10,000 hours.
Changing the diameter of specimens of steel l5KhlNM1F within the limits
of 4-10mm and the design length from 25 to 100 mm and specimens of steel
lKhl&'I2T from 4 to 12 mm and 25 to 120mm, respectively, showed parac
tically no effect on the 10,000-hour strength. The same result was
achieved when changing the dioneter of specimens of cast steel TsZh7 from
7 = and the design length from 40 to 100 mm. Tt I i recommended that
for testing in a multispecimen machine, the diameter of forged materials
shoule be not less than 4 mm, and the design length, not less than 40 mm.

90. Mechanism of Plastic Deformation of Alloys in the Melting Point
Range

"The Mechanism of Plastic Deformation of Alloys in the Melting
Point Range," by I. I. Novikov and F. S. Novik, Moscow, Doklady
Akademui Nauk SSSE, Vol 147, No 6, 21 Dec 62, pp 1352-135T"

The mechanism of plastic deformation in the melting point interval
has not been established by direct experiments. Study of this phenomenon
was carried out by investigating the intergranular deformation of two
aluminum alloys, one containing 1.1% Si, and the other, 1.5% Cu, at
temperatures about the solidus lines. Basicalily, this study was one of
creep at elevated temperatures.

The surfaces of the alloys were studied with an optical micro-
interferometer before and after fracture in the temperature interval of
580-620°C, and from this study the amount of vertical displacement of
the grains relative to each other was determined.
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Microstrueture studies showed that the Al-Si alloy undergoes inter-
granular deformation by reciprocal displacement of grain boundaries,
whereas the Al-Cu alloy does not undergo deformation along the original
grain boundaries, but along new boundaries formed in the initial stages
of melting.

With an increase of temperature above the solidus lines, the melting
rate is very low and, consequentely, relative elongation increases very
slightly because of the limited intergranular displacement. A further
increase of temperature leads to an increase in the melting rate and, cor-
respondingly, to a more intense increase Of relative elongation.- If
the melting rate changes intermittently, as is observed in three-compon-
ent and more complex alloys, then the relative elongation in the melting
point interval also changes intermittently.

Thus, the data directly show that plastic deformation in the base
metal was accomplished by intergranular disturbances in the melting point
interval. The over-all relative elongation in this interval somewhat
exceeds the magnitude of elongation caused loy intergranular deformation
due to development of intragranular deformation or formation of micro-
cracks along the grain boundaries.

91. PIhsical and Mechanical Properties of Certain Alun�iu/m Alloys

"Investigation of the Physical and Mechanical Properties of
Aluminum Alloys Dl.T, D16-T, AMg6l, and Dl6-A," by 0. P.
Shelstenko and Yu. M. Nagevich, Moscow, Stroitelnyye Konstruk-
tsii iz AluminV.yevykh Splavov, 1969, PP 55-77 (from Refer-
ativnyy Zhurnal, Otdellnyy Vypusk -- 48, Mashinostroitel-l- e
Materialy, Konstruktsii i Raschet DetaleY 1ashin, No 3, t3,
p 16, Abstract No 3.4.13..b)

Data are Given on the physical and mechanical properties of luum-
inur alloys Dl-T, D16-T, •A•g6, and D16A under tension and compression.
The primary compression diagrams differed considerably from the corres-
ponding tensile dingrtzns. The ultimate strength and proportional limits
of alloys DI-T, Dl6-T, and A14g61 under compression are considerably
less than under tension. The ratios of the mean static balues of the
ultimate strength under compression and tension are 0.93, 0.89, and
0.79, respectively.

50

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



C-0-W-F-I-D_- .N-T. 1-A-L

92. Thermal Fatige of Metals in Various Stressed States

"Investigation of the Resistance to Thermal Fatigue Failure
for Various Stressed States," by V. I. Yegorov and N. B.
Sobolev, Moscow, Issledovaniya po Zharoprochnym Splavam,
Vol 9, 1962 pp 81-d8 (from Eeferativnyye Zhurnal Otdel'nyy
Vypusk, -- U3. MashinostroiTel'lnyye Materialy, Koi'struktsii
i Raschet Detaley Mashin, No 3, Mar 63, p 5, Abstract No
3.48.35)

A discussion is presented of an attempt to construct a theory for
the strength of a material when testing for thermal fatigue with the use
of results of investigations conducted at various stressed states. The
test materials consisted of thin-walled tubular specimens made of the
construction steels EI-838 and EI-852 with diameters of 13 and 12 xmm.
These specimens were subjected to tensile loading compression and torsion
in the temperature interval of 250-650 degrees centigrade. Heating was
conducted with C current for a period of 10 seconds, and cooling, by
passing a jet of air through the specimen for a period of 20 seconds.
Processing of results of the tests conducted on the basic of 104 cycles
made it possible to construct durability curves for each of the steels
and to establish a relationship between the various factors invo3vea
in the stressed and deformed states on failure. The conclusion is made
concerning the possibility of applying the theory of octahedral and
tangential otreuseo for calculting the accumulation of defects and the
danger of failure due to therma.l fatigue in various stressed and de-
formed states.

91



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

93. Thermal Fatigue of Metals Under Cyclic Stresses

"The Behavior of Materials Under the Action of Long-
Time Cyclic Thermal Stresses," by Yu. F. Balandin,
Moscow, Issledovaniya Do Zharoprochnym Splavam, Vol
9, 1962, pp 133-139 (fron Refewativnyye Zhurnal
Otdel'nyy Vypush, -- 48. Mashinostroitell'nye
Materialy, Konstruktsii i Paschet Detaley Mashin,
No 3, Mar 63, p 5, Abstract No 3.4U.34, by L.
Liberman)

Mechanically simulated temperature drops were used in a study
of the behavior of steel subjected to the cyclic action of thermal
stresses. The test specimens were initially subjected to a tensile
deformation of 0.3-0.4 % in a special device. The device and
stressed specimen were held for 50 hours in a furnace at 700 degrees
centigrade, and then the load was removed. Periodic repetitions of
such tensile stressing was conducted to the point of fracture and
imitated the accumulation of deformation under the action of
thermal stresses and partially their relaxation.

As the result of investigations of austenitic steels E1694
and E1726, which posses high ductility and low strength (as 21-22 kg/
mm2 ), it was established that more than 40 cycles were required to
rupture specimens of the first type of steel, whereas specimens of
the second ruptured after 37 cycles. Steei Xhl8N22B 2T2 and the
nickel alloy EI37B, (as = 4.1, and 68 k./mm , respectively) fractured
after 3.5 and 8 cycles respectively. In the case of the latter two
materials, it waa established that upon changing the holding tempera-
ture from 5000 to 900-1,0000 C, the minimum number of cycles to fracture
corresponded to aging temperature which causes the highest hardening
(for steel E1h8N22T, it was 7000C) and for alloy E1437B, it was 80o0C).
Above the below this temperature, the number of cycles to fracture
increases.

In the case of alloy L11437B, data are presented on the dependence
of the nu•uber of cycles to fracture on magnitude of the deformation
to which the specimen was subjected for reach cycle of loading. The
minimm number of cycles corresponds to a deformation of 0.45%. It is
noted that under the given test conditions, the strength of the
materials is conditioned by the relationship between the values of
elastic deformation being retained and the development of plastic
deformation along grain boundaries as a result of the relaxation
which occurs. On the basis of this, it is concluded that the resistance
to cyclic thermal stresses is determined by the ductility and long-time
tensile failure and not by the actual tensile strenath of the given
material.
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Ultrasonic Treatment

94. Effect of Ultrasound on Crystallization of Silumin

"The Influence of Ultrasound on the Structure of Silumin,"

by K. V. Gorev and L. A. Shevchuk; Sbornik Nauchnykh Trudov.
Fiziko-tekhnicheskiy Institut AN BSSR (Collection of S cient-
ific Works. The Physicotechnical Institute, Academy of
Sciences Belorussian SSE), No 7, 1961, pp 120-124 (from
Referativnv= Zhurnal -- Elektronika i Yeye Primeneniye,
No 2, Feb 63, 2 V 111)

In a study of the influence of ultrasound on the crystallization of
silumin, ultrasonic (20 kc) vibrations were produced with a steel half-
wave concentrator connected to a magnetostrictive transducer. The
obtained cooling curves showed that when crystallization occurs
during exposure to ultrasound, any indication of a supercooling)
evident on cooling curves for ordinary conditions, is absent.
Photographs of the microstructure of an unmodified and a modified
silumin crystallized under the effect of ultrasound and without the
effect of ultrasound clearly show the difference in the two processes
of crystallization. The ultrasound eliminates the modifying effect of
sodium. The experimental results showed that, under the effect of
ultrasound, the crystallization of silumin occurs with very slight
supercoolings when the components of eutectic phase tend to crystallize
separately.

95. Ultrasonic Irradiation Improves Nitriding of 351hYuA Steel

"The Influence of Ultrasound on the Process of Nitriding,"
by Ye. V. Dombrovskaya, G. V. Zemskov, V. T. Yarkina, L. K.
Gushchin, and A. K. Parfenov; Nauchnyye Zapiski. Odesskiy
Polytechnic Institut), No 35, 1961, pp 90-96 (from Re-
ferativnyy Zhurnal -- ivtomatika i Radioelektronika, No
12, Dec 62, 12-5-29 sh)

The liquid nitriding tests were conducted with cylindrical 35KhYuA-
steel specimens 20 millimeters in diameter and 10 millimeters high in
a saline bath through which ammonia was passed; the process temperature
was 550 degrees centigrade, and the ultrasonic frequency, 18-35 kilo-
cycles per second. A gaseous nitriding test was conducted in an
electric oven with an ammonia pressure of 45-55 millimeters (oil
column). The specimens were screwed into the concentrator.
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The data obtained showed that the use of ultrasonic surface
treatment shortens the processing time by a factor of 1.5 and con-
siderably increases the hardness and depth of the nitrided layer.
Gaseous nitriding appeared to show more promise than liquid nitrid-
ing, as far as the quality of the nitrided layer is concerned.

96. Ultrasonics in Production of Fine Metal Powder

"In the World of Science"; Leningradskaya Pravda 23 Jan

63, P 1

"In the manufacture of powder metal bearings, permanent magnets,
and hard alloy cutting tools, it is necessary to have fine-ground
powders. However, obtaining such powders is frequently accompanied
by great difficulties. A group of specialists under the supervision
of Prof G. 1. Aksenov has developed a method for grinding powder
using ultrasonic vibrations. The powder is treated with the use of
an ultrasonic transformer in an aqueous solution containing various
chemical substances. As tests have shown, the metal items prepared
from these powders have higher physical and mechanical properties."

97. Ultrasound Stimulates Both Nodal and Antinodal Deposition in
Metals

On the Question of the Mechanism of the Effect of Ultrasound
on the Process of the Electrocrystallization of a Metal,"
by A. V. Bondarenko; Trudy Novocherkasakogo Politekhniches-
koto Insttutea (Proceedings of the Novocherkassk Polytechnic
Institute), No 133, 1962, pp 59-77 (from Referativnyy
Zhurnal -- Elektronika i Yeye Primeneniye, No 2, Feb 63,
29V 117)

Experiments on the deposition of metals revealed that the opinion
of many authors regarding a preferred deposition of metal only at the
antinodes of a sound wave is not confirmed. In a standing ultrasonic
wave, deposition of metal occurs both at the nodes and antinodes of
the sound wave, depending on the composition of the electrolyte and
the current density. An analysis of the reasons for the accelerated
process of electrocrystallization in an ultrasonic field led to the
conclusion that, primarily, the acceleration of the process occurs
as a result of stationary micro-currents in the electrolyte.
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98. Ultrasound Welding of Honeycomb Structures

"Ultrasound Welding of Honeycomb Structures," by Engineers
B. V. Savchenko and V. A. Kuznetsov; Moscow, Svarochnoye
Proizvodstvo No 12, Dee 62, pp 19-20

The ultrasound welding of aluminum-alloy honeycomb structures is
described. Special tools of tungsten alloy VK-25 were designed and
produced for this welding process. These tools with circular and
rectangular tips, interchangeable in the welding unit, were designed
so that their length was equal to the length of the sound wave used.

Photographs of the welding tips, the welding unit in the process
of welding the honeycombs, and finished honeycombs accompany the
discussion.

Miscellaneous

99. German Microscope for Studies at Elevated Temperatures

"MNicroscope With a Heated Stage"; Budapest, Muczaki
Elet, Vol XVII, No 26, 20 Dec 62, p 8

Recently, the optical industry of East Germany developed a
multipurpose microscope known as the S82-500. The stage of the
microscope is a platinum-rhodium thermal element, which not only
heats the sample but supports it and measures its temperature.
As a result of this versatility, the stage of the microscope is
exceptionally small and can be surrounded by any desired -atmosphere
without requiring a separate cooling unit. Using a polarized
microscope, the investigator can observe the formation of crystals
and their growth, the melting of metal samples, and the formation of
liquids. The temperature can be determined to an accuracy of
h 20C. This microscope has many industrial uses: investigating
the melting of slag, establishing its viscosity, observing the
thermal behavior of enamels, investigating the usability of refractory
substances and ceramics, and determining at what point between the
solid and liquid state recrystallization occurs.
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100. Explosive Forming of Aluminum and Titanium Alloys

"The Mechanical Properties of Statically and Dynamically
Deformed Alloys," by N. A. Krishal, i. A. Firsanov, Yu.
I. Vayner, S. A. Golovin, and S. K. Maksimovp Tula In-
stitute of Mechanics; Sverdlovsk, Fizika Metallov i
Metallovedeniye, Vol 15, No 2, Feb 63, YP 305-309

Due to the lack of data on the behavior of metals during impulse
loading, the explovisve-forming of AMg5VM and OT-4 alloys and their
resulting mechanical properties were studied.

A description of the explosive-forming process and the parameters
involved are given and data (mechanical treatment, tensile strength,
and %-elongation) are compiled. Correct placement of the carge is
discussed and the results of incorrect placement are noted.

101. High-Temperature Thermocouple Jackets Made of Zirconium Dioxide

"Thermocouple Jackets With Improved Thermal Stabilioy
Made of Ziroconium Dioxide," by 0. M. Margulis, K. G.
Romanchenko, A. V. Stovbtu, and G. K. Bacalova, Ukrain-
iarn Scientific Rcocarch instituLe uf Refractories;
Moscow, Ogneupory, No 12, Dec 62, pp 552-554

Two methods of producing thermocouple Jackets from zirconium
dioxide are described. The two methods, ceramic and slip casting,
were successfully used to make Jackets which were able to withstand
immersion texts in chromium at 2,000-2,0?0'C. Industrial tests in
resistance and arc furnaces showed that these Jackets provided
satisfactory protection for thermocoiples when making temperature
measurements in steel at 1,700-1,750uc.
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102. _High Strength Steel -- 25lhIL7N•_•5AP2

"A High Strength Nonmagnetic Steel," by M. V. Pridantsev
and Engr F. L. Levin, Central Scientific Research Insti-
tute of Ferrous Metallurgy; Moscow, ietallovedeniye i
Termicheskays Obrabotka Metallov, No 1, Jan 63 pp U1-44

This work was devoted to obtaining an austenitic stainless steel
with a yield point, after heat treatment and without cold working)
of not less than 80 kg/mm2 . Steel 25lhl7N4GI5 AF2 was one grade
which had very high values of yield strength and satisfactory
ductility; it is also age-hardenable. This steel has the following
chemical composition: 0.27% C, 18.2% Cr, 4.26% Ni, 14.85% Mn,
0.25% N, 2.2% V, and 9.52% Si.

This steel was subjected to heat treatment at various temperatures
ranging from 8500 to 1,2500 c and then quenched. It was noted that
there is rapid grain growth when quenching is done from 1,2000 whereas
when quenching from 1,150°C, the process of dissolving the excess
phases cannot take place to the correct degree. Therefore, 1,180°C
was selected as the optimum quench temperature. Mechanical tests
were conducted on specimens of the steel at temperatures ranging
from 350 to 1,2000 C in order to estimate those temperatures at which
the steel could be aged and exhilbit high tensile properties. It was
found that temperatures of 5500 and 7U00 C were best for the sub-
sequent aging. It was then necessary to conduct further tests to
decide which of these two temperatures whould be the optimum one.

Samples of the steel were aged at 5500 for 50 hours and at
700°C foE 10 hours. Tensile data revealed a yield strength of
88 kg/mmi and an elongation of 25% for the specimen aged at 550o.
For the specimen aged at 700 , the yield strength was 104 ký2m,
elongation was 15 pe cent and it possessed the desired impact
strength of 4 knm/cm . This latter specimen was est hed as
possessing the required properties, since, in addition to the given
tensile properties, it had a fine grain structure, no ferrite, and
a magnetic permeability of only 1.00 gauss/oersted.

It was therefore established that for steel 25KMI7N4Gl5AJ2,
the optimum heat treatment consists of quenching from 1,1800C and
aging at 7000 C for 10 hours. According to the authors, the use
of vanadium as one of the alloying elements enables the investigated
steel to be strengthened not only by means of dispersion of the
carbide phases, but also by means of the formation of a sigma-
phase in a fine-grained structure.
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103. New Technology in Production of Wide-Strip Stainless Steel

"New Technology in the Production of Wide-Strip Stain-
less Steel With a Thickness Less Than 1.5 mm," by
Engrineers V. A. Filonov (deceased), M. I. Yudin, V. N.
Lola, V. S. Movshovich, I. N. Avramenko, and V. B.
Pavlishchev; Moscow, g ', No 1, Jan 63, pp 60-61

New technology was developed and introduced into production at
the Zaporozhstal'Plant for the cold-rolling of wide-strip stainless
steel in a 1680 reversing four-high stand with an over-all reduction
of 85% in ane pass to thicknesses of 9.8-1.4 mm.

Maximum pressure of the rolls was 1,500 tons, although in certain
cases 1,700 tons (rolling stand has an 1,800-ton limit) was necessary
to roll the thickened ends of the strip.

This new process has been used to roll almost all the various
classes of stainless steel and it is expected that it may be possible
in the near future to roll sheet as thin as 0.5 mm.

104. Magnetic Properties of Dysprosium and Terbium

"Magnetic and Hysteresis Properties of Dysprosium and
Terbium," by S. A. Nikitin, Moscow State University
imeni M. V. Lomonosov; Sverdlovsk, Fizika Metallov i
Metallovedeniye, Vol 15, No 2, Feb 63, YP 187-193

The temperature relationships of the magnetization, coercive
force, and residual magnetization in dysprosium and terbium crystals
were studied. Near the transition point for ferromagnetism to
helical anti-ferromagnetism a maximum coersive force was observed
(in Dy at 95°K and in Tb at 219 0 K). This maximum was apparently
caused by the magnetic heterogeneity of Dy and Tb near the transition
temperature owing to a "disconnected" transition from the ferro-
magnetic state to one with a helical magnetic structure. The
residual magnetism of Dy and Tb decreases with rising temperature and
strongly diminishes in magnitude near the transition temperature of
the two elements.
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105. Perlitic Steel for Fasteners in Power Generating Installations

"Perlitic Steel for Fasteners in Electric Power Generating
Installations With an Operating Temperature of 565-600oCt'
by T. I. Vokova and Z. N. Petrovavlovskaya, Moscow,
Struktura i Svoystva Novy~ch Zharo~hrochnvh Materialov,
Book No 205, 1962,_Pt 97-107 (from Referat vnyy Zhun al,
Otdel'nyy Vypusk -- 8. Mashinostroitel lnyy Materialy,
Konstruktsii i Raschet Detaley Mashin, No 3, Mar 63, p 7,
Abstract No 3.48.50)

Results are given of investigations conducted by the Central
Scientific Research Institute of Machine Building (TsNIIUASH) on
selecting the composition and heat-treating conditions for a
perlitic steel designated at 25MIMGFIBR (industrial designations,
TsZhlO and ED44). The composition of the nev steel is as follows
(in percent): C,0.2-0.3; Si,0.17-0.37; Oi~E3-0.8; Cr,1.0-1.35;
Mo,O.8-ll; V,0.7-!..0; Nb, 0.1 0.4; B,O.005; and Ni, 0.19-04. Data
are presented on the mechanical properties of this steel at room
temperature and 565-5850 C. It is noted that this steel after heat
treatment (normalized at l,100 C, tempered at 730o for 5 hours)
possesses a sufficiently high level of mechanical properties at
room and elevated temperatures. Steel 25 IlINIFIBR is claimed
to be superior to all other perlitic steels being used with respect
to relaxation stability is recommended for operating temperature
of 550-560 C. It satisfies requirements of designers for a
fastening material operating at temperatures of 5800C ( a ..... a
10 kg/mm2 ) and can' be recommended as a replacement for the nickel
alloy EIý65. The 20,000 strength at 565 0C for smooth specimens is
20 kg/mm. At 58UoC steel 25EhlMIFlBR has a lower corrosion
resistance in a steam medi•um and requires a protective coating for
operation
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106. Phase Di!rams Studies of Titanium Alloys

"Investigations in the Field of Metallochemicstry of
Titanium," by I. I. Kornilov; Moscow, Izvestiya Akademii
Nauk, Otdeleniye Telcbnicheskikh Nau!k, Metallurgiya i
Gornoy Delo, No 1, Jan-Feb 63, pp 152-160

The reactions of titanium with a number of elements (Zr, Hf, V, Nb,
Ta, Mo) were investigated by constructing phase diagrams of the binary system
with subsequent microstructure analysis of the compounds and solid solutions.
Similar studies were made on binary metalloids Ti-B, -C, -N, and -0.

In conclusion the author makes the following statements. "The principles
of the formation solid solutions and compounds of titanium, and also the com-
parison X equilibrium diagrams of titanium with various elements, are very
important in the metallochemistry of titanium. The general position taken
in this work is that equilibrium diagrams of titanium binary systems
should be further studied as they can serve as the foundation for theoretical
and experimental investigation of the properties and reactions of tiatnium
in ternary, quaternary, and even move complex systems."

107. Rare-Earth Met~ls in Stainless Steel

"The Effect of Rure-Earth Metals on the Properties of
Stainless Steel," by Ye. M. Savitskiy, N. V. Keys, V. F.
Popov, V. N. Lyubimov, D. G. Zhukov, and T. I. Malinovskaya;
Moscow, Izvestiya Akademii of Sciences SSSR, OtdeleniXe Tekhnk-
aheakikh Nauk, Metallurgiya i Corn0: Del0, 14o 1, Jan/Feb b3,
pp 133-137

The Institute of Metallurgy imeni A. A. Baykov, in conjunction with the
Chelyabinsk MetallurgicalJ Plant, conducted a study of the effect of ferrocerium
On the properties of stainless steel I2h18N9T from which it was established
that the mechanical properties of this ste&l are considerably imporved if
0.05-0,l186, ferroccrium is added to the melt. The effect of adding ferroeerium
to steel mhl8Nl2M2T w•s also investigated because, according to the authors,
the Chelyabinsk and Zlatoust Metallurgical plants have reported difficulties
in the production of this steel, especially in producing a high-quality rolled
product. Consequently, their annual production has been condierably reduced.

Five experimental heats of KhIl8N21,2T steel containing various amounts of
ferrocerium were produced in an electric-arc furnace. The mechanical properties
of the steel were tested and compared with the same grade of steel containing
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no ferrocerium. Pos±Lve results were noted by the mechanical tests, and as
a result of these tests, further investigations were conducted on structural
steels 30XhGSA and 181bVA. Analysis of the latter two grades of steel
showed that addition of ferrocerium considerable reduces the oxygen) sulfur,
arsenic, and hydrogen content of the steels. The amount of phosphorous is
reduced to a small degree, while nitrogen content is somewhat increased.

It was concluded that adding ferrocerium to steel 1hl8Nl2M2T in amounts
0.08-0.12% significantly reduces the oxygen, sulfur, hydrogen, and
phosphorous content of the metal. The final concentration of cerium in the
metal was 0.05-0.06%. The rollability and macrostructure are considerably im-
proved and with a reduced ferrite content the tendency toward Intergranular
corrosion is almost nil. Annual production is increased by 1.0%.

108. Rapid Method of Selecting Single-Phase Alloys With Satisfactory Weldabilit2
adHe e sisttancqe

"Rapid Method of Selecting Single-Phase Alloys With Satis-
factory Weldability and Heat Resistancep" by B. A. Movehan
and E. Ya. Dzykovich, Institute of Electric Welding imeni
Ye. 0. Paton, Academy of Sciences Ukrainian SSR; Kiev,
Avtomaticheskaya Svarka, No 2, Feb 63, PP 34-40

A method of investigating welded alloys for the purpose of determining
their hot-cracking tendencies and heat resistance is presented. This method
involves casting into water-cooled, V-shape molds, regulating the cooling
rate, and investigating the resultant microstructure in order to study
the relationship between the mobility nnd distribution of lattice im-
perfections (dislocations).

Tests were conducted using austenitic alloys with additional alloying
elements. Ta, Mo, W, and Mn, were added to Elhl6N20, Me, We, and Mn were added
to Khl13N35, and only Mo was added to M20NSO.

Microstructure studies of the alloys, cooled at various rates, showed
that polygonization occurs with a rapid cooling rate whereas a slow cool
permits diffusion and the formation of sinGle-phase alloys (depending on alloy
composition) which have a maximum resistance to hot-cracking and satisfactory
heat-resistant properties.
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109. Reduction of Tianium and Niobium Oxides

"Reduction of Tianium and Niobium Oxides With Calcium
Carbide and Calcium Cyanimide," by G. A. Meyerson, L. M.
Yakeshova, and T. A. Shvedova; Moscow, Izvesti; Aaemii
Nauk SSSR, Otdeleniye Tekhnicheskikh Nauk, Metallurg•ya
i Gornoye Delo, No I, Jan/Feb 63, Pp 69-75

The reduction, carburization, of titanium and niobium oxides with the
use of calcium carbide and calcium cyanimide was studied for the purpose of
finding conditions at which a substantially lower temperature is required
for reduction since these oxides possess very high thermal stability (almost
2,000°C).

Thermodynnmic calculations and experimental research showed that titanium
and niobium oxides can be rgduced by calcium carbide and calcium cyanimide at
temperatures close to 1,000 C in a nitrogen atmosphere. In the nitrogen atmosphere
vith the use of calcium cyanimide and also in an inert atmosphere, carbonitrides
of titanium and niobium were obtained which had an over-all nitrogen and bonded-
carbon content of approximately 50 at %. In titanium carbonitrides, the nitrogen
content, as a rule, is somewhat greater than the bonded-carbon content, but
in niobium carbonitricle the reverse situation e_4 ats.

Other factors tvhen into account were chuni4es in the ratios of calcium
carbide and calcium .yanimidc and the composition of the resulting carbo-
nitride. For instance, when the amount of calcium carbide was reduced,
poorer results were obtained than when calcium cyanimide was reduced. This
was exjplained by the fact that calcium carbide has a lower thermal stability
with respect to water vapors and carbon monoxide being formed. Consequently,
the ratios cf thc two carburlzing agents used is a very important factor in
the reducticn process.

110. Weldable Austenitic-Ferritic Steel for Steam Turbines

"An Austenitic-Ferritic Steel for Fixed Welded-Cast Components
of Steam Turbines and for Fittings," by A. Ye. Runov and A. S.
Tereshkovich, Moscow, Strul_.tura i Svoystva Novykh Zharoprochnyl4
Materialov, Book No 105, 1962, pp 135-143 (from Referativnyye Zhurnal,
OtdenWy. Vpu -- 48. Mashinostroitel'nyye Materialy, Konstruktsii
i Raschet Detaley Mashin, No 3, Mar 63, p 7, 3.4-.49)

Results are given of tests of six welded-cast components of steam turbines
and fittings at a temperature of 6500 C on the basis of which the highly
weldable austenitic-ferritic steel TsZhI5 is recommended as an economical re-
placement for steel Ei695R (8-10 percent nickel instead of 18-20 percent nickel).
Higher intricate casting and machining properties are calimed for steel TsZhl5
than for EI695R.
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Conferences

Ill. Conference on Aluminxm To Be Held in Hungary

"Aluminum Conference"; Budapest, Kohaszati Lapok, Vol 96, No 2,
Feb 63, inside back cover

The National Hungarian Mining and Metallurgical Society is organizing
analuminum conference in Budapest and Szekesfehervar from 8 to 11 May 1963.
The aim of the conference is to ensure a broad exchange of views between
experts working in the field of finished and semifinished aluminum products and
to review the latest technical achievements. The conference will deal with
the theroretical, practical, and economic aspects of the production and utili-
zation of semifinished aluminum products. During the conference, there will
be an opportunity to visit the new ingot casting and extrusion shops of the
Light Metalworks of Szekesfehervar (Szekesfehervari Konnyufemu).

Family members of participants are welcome. Sightseeing trips in Budapest
and tours of the country will be arranged for them. The address of the
Organizing Committee of the Aluminum Conferencecis: Budapest V,
Szabadsag ter 17, # 307.

112. Conference on Productivity of Metallurgical Furnaces in 1965

"Interinstitute Conference on Methods of Computing the
Productivity of Metallurgical Farnacesp" by M. A. Glinkov, LI
Moscow Institute of Steel and Alloys; Moscow, Stal', No 3,
Mar 63, p 286

An Interinstitute Conference on Methods of Computing the Productivity
of Metallurgical Furnaces was held at the Moscow Institute of Steel and
Alloys in November 1962. The conference was called by the Ministry of Higher
and Secondary Specialized Education USSR with tht cooperation of the
Scientific-Technical Society of Ferrous Metallurgy.

It is intended that the next such conference be called in 1965.

Foreign participation in the conference is not indicated.
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113. Forthcoming Conference on Welded Structures

Moscow, Svarochnoye Proizvodstvo, No 3, Mar 63, p 34

An All-Union Conference on the Design of Welded Structures will be held
in Spetember 1963 at the Institute of Electric Welding imeni Ye. 0. Paton.

Those wishing to participate in the work of the conference should
submit reports and queries in written form before 20 April 1963 to the
Organization Committee at the address: Kiev-5, ul. Gor'kogo, d. 69,
Institute of Electric Welding. Organization Coiittee for the conference.

114. Recent Soviet Conferences on Chemistry and Metallurgy

The conferences listed below were reported or announced in recent
issues of Soviet periodicals. Included in the listing are the date mnd
location of the conference) sponsoring organizations, and source. Unless
otherwise noted, it is assumed that there was no non-Soviet participation in
the conferences.

1. Thirteenth Conference on High Molecular Compounds; 8-11 October
l9G62. Moscow; sponsored by the Scientific Council on High Molecular
Compoutds under the Department of Chemical Sciences of the Academy of
Sciences USSR, the State Committee on Chemistry of the Council of Ministers
USSR, the Scientific Council on the Problem "Synthetic Materials Based on
Polymers" under the State Committee for Coordination of Scientific Research
Work of t'e Council of Ministers USSR, the All-Union Chemical Scoiety imeni
Mendelesev, the State Committee on Automation and Machine Building of the
Council of Ministers USSR, the All-Union Council of Scientific-Technical
Societies, and Moscow State University. (Vestnik Akademii Nauk SSSR,.
No 1, Jan 63, p 217)

2. Second All-Union Conference on Polarography; 25-29 September 1962,
Kazan'; sponsored by the All-Union Chemical Society imeni Mendeleyev, the
Chemistry Institute of the Academy of Sciences USSR, Kazan' State University,
uie Kazan' Chemical-Technologicaal Institute, and the Kazan' Aviation
Institute. (Zavodskha Laboratoriya, No 2, Feb 63, p 251)

3. First All-Union Conference on Catalytic Reactions in the Liquid
Phase; 27 September-2 October 1962, Alma-Ata;. sonsored by the Ministry of
Higher and Sccondarj Specialized Education USSR, the Chair of Catalysis of
Kazakh University, the Institute of Chemical Sciences of the Academy of
Sciences Yaznkh SSR, and the Kazakh Republic Board of the All-Union Chemical
Society imeni Mcndeleyev. (Vestnik Akademii Nauk SSSR, No 2, Feb 63, P 119;
Kinetihai:*Kataliz, Vol 4, No 1, Jan/Feb b3, p 168; Gidroliznaya i Lesok-
himiches ay IPromyshlennost', No 2, Feb 63, p 30)
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4. Conference on Results of Investigations of the Behavior of
Substances at High Temperatures and Methods of Experimenting Under These
Conditions; 21-24 November 196E, Leningrad; sponsored by the Institute of
Silicate Chemistry imeni I. V. Grebenshchikov of the Academy of Sciences
USSR. (Vestnilc Akademii Nauk SSSR, No 3, Mar 63o p 134)

5. All-Union Conference on the Problem of Direct Methods of
Prospecting for Petroleum and Gas; 30 January-2 February 1962, Moscow;
sponsored by the Board of the Ministry of Geology and Mineral Conservation.
(Izvesti±a A3ademii NatHk Turkmenskoy SSR, Serina Fiziko-Tekhnicheskikh,
Xhimicheskikh i Geologicheskikh Nauk, No 1, 1963, p 125)

6. Scientific-Technical Conference on Problems of the Status of
Surveying Service in the Petroleum and Gas Producing Industry; 9-11 October
1963, Ufa; sponsored by the Central Boards of the Scientific-Technical Mining
Society and the Scientific-Technical Society of 'he Petroleum and Gas
Industry, the Bashkir Board of the Scientific-Technical Society of the Petroleun
and Gas Industry, the Basbkir Petroleum Industry Association, the All-Union
Scientific Rcsenrch Petroleum and Gas Institute, and the Ufa Scientific
Research Petroleum Institute. (NeftySnoy nozyaystvo, No 1, Jan 63, p 69)

7. All-Union Conference for an Exchange of Experience on the Use of
Petroleum Residues; December 1962, Ufa; sponsored by the Ministry of Power
Engineering and Electrification USSR. (Ref.y o_ e Khozyaystvo, No 3,
Mar 63, p 64)

8. All-Union Conference of Workers of the Carbon Disulfide Industry;
end of October 1962, Kolinin. (Gidroliznaya i Lesokhimicheskaa Promysh-
lennost', No 2, Feb 63, p 29)

9. All-Union Scientiific Conference on the Problem "Synthesis on
the Bases of A etylene"; 19-24 October 1969, Yerevan; sponsored by the
Committee for Coordination of Scientific Research Work of the Council of
Ministers Armenian SSR, the Academy of Sciences Armenain SSR and the Armenian
and Soviarldkoz, and the All-Union Chemical Society imeni D. I. Mendeleyev.
(Vestnihk kademii Nark ZSSRSJ No 2, Fcb 63, p 120)

I'- Scientific-Technical Conference on Continuous Processes and
Apparatus for the Production of Polymer Materials and Processing Them Into
Parts (announcement); 11-13 December 1962, Moscow; sponsored by the Moscow
Institute of Chemical Machine Building. (Byulleten' Ministerstva Vysshego
i Srednego SDetsial'noc.o Obrazovaniy SSSR & No ""), Aug 62., •- ...)
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11. Third All-Union Conference on Automation and Mechanization of
Basic Processes in the Rubber Industry; 2-6 October 1962, Dnepropetrovsk;
sponsored by the Central and Dnepropetrovsk Oblast Boards of the All-Union
Chemical Scoiety imeni Mendeleyev, the Dnepropetrovsk Chemical-Technological
Institute imeni F. E. Dzerzhinskiy, and the Dnepropetrovsk Tire Plant.
Sauchuk i Rezina, No 1, Jan 63, p 59)

12. Third Congress of the Scientific-Tochnical Seolety of the
Paper and Wood Processing Industry (announcement); November 1963. (Gidroliz-
naya i Lesolcmicheskaya r shlenno~st No 2, Feb 63, p 31)

13. Conference on Glass-Like Systems and New Mterials Based on Glass;
October 1962, Minsk; representatives from socialist countries. (Steklo i
Keramika, No 1, Jan 63, p 46)

14. Seminar on Problems of Processing the Surface of Parts for Galvanic
and Lacquer Coatings; 21-24 November 1963, Leningrad; sponsored .by the
Leningrad House of Scientific-Technical Propagunda, the Centrhl and Leningrad
Oblast Boards of the Scientific-Technical Scoicty of the Machine Building
Industry, and the Section on Protection of Materials and Parts of the
Technical-Economic Council of the Leningradskiy Sovnarkhoz. LLakookrasochnye
M1terialy i ildi Prieneniye, No 1, 1963, p 83)

15. All-Union Scientific-Technical Conference on the Question of the
Status ond Prospects for Developing the Production of Condensed Lacquer
Resins; 13-17 N1ovcinbcr 1963, Yaroslavl'; sponsored by the Central and Yaroslavl'
Oblast Boards of the All-Union Chemical Scoicty imeni D. I. Mendeleyev, the
State Committee on Chemistry of the Council of Ministers USSR, and the
Yaroslavskhi Sovnarkhoz. (Lakokrasochnyje Materialy i ikh Primeneniye, No 1,
1963, p 37)

16. Seminar on Mathematical Methods of Describing Chemical and
Metallurgical Processes; 1962; sponsored by the State Scientific Research
and Design Institute of the Rare Metals Industry, and the Scientific Council
on Cybernetics of the Academy of Sciences USSR. (Zavodskaya Laboratoriya,
No 2, Feb 63, p 253)

17. Third All-Union Conference of Workers of thE Ferrous Alloy
Industry; October 1962, Zestafoni; sponsored by the State Committee of the
Ferrous mnd Nonferrous Metallurgy Council of Ministers USSR and the
Scientific-Technice1 Scoiety of Ferrous Metallurgy. •al', No 1, Jan 63,

p 5')

.l. All-Union Interinstitute Scientific-Technical Conference on
Problems of the Workability of Refractory and Titanium Alloys; 1962,
Kuybyshev. (Vestni1 I2ashinostroyeniya, No 2, Feb 63, p 90)
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19. Second Conference on Hot Cracks in Welded Joints, Castings,
and Ingots; 22-23 May 1962, Moscow; sponsored by the Section on Metallurgy,
Metal Science, Mining, and Enrichment of the Department of Technical Sciences
of the Academy of Sciences USSR, the National Committee of the USSR on
Welding under the Academy of Sciences USSR, and the Institute of Metallurgy
imeni A. A. Baykov. Larochnoye Proizvod~stvo No 11, Nov 62, p 41)

20. First All-Union Scientific-Technical Conference on Facing of Dies
for Hot and Cold Stamping; 27-29 November 1962, Volgograd; sponsored by the
Volgogradskiy Sovnarkhoz, tlu Volgograd Scientific Research Institute of
Technology of Machine Building, and the Volgogradskaya Oblast Board of the
Scientific-Technlcal Scoeity of the Machine Building Industry. (Swaochnoye
Proizvodstvo, NO 3, Mar 63, p 44)

21. Interinstitute Conference on Methods of Computing the Productivity
of Metallurgical Furnaces; November 1962, Moscow; sponsored by the Ministry
of Higher end Secondary Specialized Education USSR and the Scientific-Technical
Society of Ferrous Metallurgy; next conference in 1965. (Stal' No 3,
Mar 63, p 286)

22. Conference on Spectroscopy and the USe of Spectral Methods in
Ferrous Metallurgy; 10-14 July 1962, Zaporozh'ye; sponsored by the Zaporozh-
skiy Sovnarkhoz, and the City Board of the Scientific-Technical Scoiety
of Ferrous Metallurgy. (Optika i Spclvtroskplya, Vol 13, No 5, Nov 62, P 755)

23. Conference on Results of Intensification of Work, Modenization,
and Improvement of the Design of Flotation Machines; 17-21 September 1962;
sponsored by the Central Board of theScientific-Technical Scoiety of Non-
ferrous Metallurgy, the Directorate and the Comittee of the Council of
the FFhibition of Achievements of the National Economy, the Editorial Board
of Tsvetnýye Metall• and the Central Institute for Information on Nonferrous
Metallurgy; representativrr from Bulgafta, Poland, Rmania, and Czechoslovakia.
(TsvetnYYe Metcat.y, No 12, Dec 62, p 61)

24. All-Union Conference on Problems of the Development of Static
Rectifiers for Arc Welding; probably Fcbruary 1963, Vil'nyus. (Sovetskaya
Litva, 19 Feb 63, p 2)

25. First Seminar Under the Department of Technical Sciences of the
Academy of Sciences Ukrainian SSR on Surface Diffusion Saturation of Metals;
22-23 March 1962, Kiev; sponsored by the Department of Technical Sciences
of the Academy of Sciences Ukrainian SSR, and the Odessa Polytechnic Institute
(Metallovedeniye i Termicheskaya Obrabotka Metallov, No 12, Dec 62, p 56)
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26. Second Seminar Under the Department of Technical Sciences of
the Academy of Sciences Ukrainian SSR on Surface Diffusion Saturation of Metals
and Coatings of Refractory Compounds; 10-12 October 1962, Odessa. (metal.
lovedeniye i Termicheskaa Obrabotka MetallovL No 3, Mar 63, p 59)

27. Third All-Union Metallogenic Conference; 18-22 September 1962, Baku.
(Geokhimiya, No 2, Feb 63, p 185)

28. Scientific Conference on Metallogeny and the Use of Mineral
Resources of the Buxatskaya ASSR; June 1962, Ulan-Uda; sponsored by the

Collective o.• Geologists of the Buryat Complex Institute of the Siberian
Department of the Academy of Sciences USSR, and the Buryat Geological
Administration of the Main Administration of Geology under the Council of
Ministers RSFvR. 1o9_logiya i Geofizika No 12, 1962, p 117)

29. All-Union Conference on Protection From Dust and Gases and the
Protection of the Air Space of Metallurgical Enterprises; end of 1962,
Nizhniy Taail; sponsored by the Central Committee of the Trade Union of

Metallurrical Industry Workers, t1e State Committee on Ferrous!-and Non-
ferrous Metallurgy mad the Scientific-Technlcal Scoiety of Ferrous Metallurgy.
(StaL, No 3, Mar 63, p 287)
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UNCLA. SIFIED

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,

Sergio N. Alcivar
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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