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I. CHEMISTRY

Organophosphorus Compounds

1. Phosphazoacyl Derivatives Prepared

"Diaroxychloro~ cnd Triaroxyphosphazoacyls,"” by G. I. Derkach,
Ye. S, Gubnitskaya, L. I. Samary, ond V. A, Shokol; Moscow,
Zhurmal Obshchey Khimii, Vol 33, No 2, Feb 63, pp 557-562

Experiments show that dialkyl esters of N-chloroiminocarboxylic
acid react with diaroxychloro-, triaroxy=-, ond trithicaroxyphosphites
and the triomides of phosphorous acid to form olkyl esters of the cor-
responding phosphezocarboxylic acids. The alkyl esters of N-chloroi~
minocarboxylic reid react with diarylchlorophosphosphites to form cor=
regponding diaroxychlorophosphazcacyl compounds. On treating alkyl esters
of N-chloroiminocarbexylic aeid with ethylene phenylphosphites, dlalkyl
esters of coresponding N-phosphonyliminocarboxylic acids are formed.
Hydrolysis of diocroxychlorophosphazo corpounds results in the formotion
of corresponding diesters of ocylamido~, or urethanophosphoriec acids,
Hydrolysis of alkyl esters of triaroxyphosphazocarboxylic acids results
in the formatlon of urethanes and phosphates. The diaroxychlorophospha=
zoacyl compounds recct with smmonia or amines to form diaroxyomidophoge..
phezoacyl compounds.

2, Esters of Phosphoric Aecids Prepared

"Diallyl Esters of Arylsulfonylomidophosphoric Acid," by V. I.
Shevechenko, V. P. Tkach, and A. V. Kirsanov, Institute of Ore
gonie Chemlstry, Academy of Scienees Ukrainlan SSR; Moscow,
Zhurnal Obshchey Khimii, Vol 33, No 2, Fcb 63, pp 562-564

Diallyl esters of crylsulfonylemidophosphoric acid were prepared
by treating four grom-moles of sodium allylate with one grom-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 arylsulfonylamidophosphoric acids in the
presence of benzoyl peroxide, they polymarize to form clear, glassy resins
vhich decompose without melting at 175~-200°C.

1

C=0=N=FoL-Dai=ll~T=TI=A=L




C~QnN=FeL~DeE=NeTeIxAL

3. USSR Patent on Orgenophosphorus Compounds

"Method for Preparing Esteramides of Alkyl(Aryl)- Phosphonic
Acids," by K. A, Petrov, V. T. Yevtakov, K. S. Bilevich, L,
I. Mizrakh, and Yu. 5. Kosarev; USSR Certificate of Author-
ship No 145575, Fieled 2k Jun 61; Moscow, Byulleten'
Izobretenii, No 6, Mar 62, p 2u

"A method for preparing esteramides of alkyl(aryl)-phosphonie acids
from alkyl(aryl) dichlorophosphines, alcohols, and amines distinguished
by the fact that for the purpose of simplifying 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."

4, Rearrangement of Organophosphorus Acids Studied

"Rearrangerent of Esters or Oxymethyl(Diethylphosphon)- acetic
Acid,"” by A. Ne. Pudovik, I, V. Konovolova, and L. V. Debove,
Kazan State University; Moscow, Zhurnal Obshchey Khimii, Vol 33,
No 2, Feb 63, pp 483-486

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

5. ConJjugation in Organophosphorus Compounds Studied

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

The acidic properties of aryl- and vinylphosphonic acids were studied,
These acids were used as o basis for studying steric conjugation in systems
containing tetrahedral atoms. It was proposed that conjugation is most
favored by a conformotion whereby the plane of unsaturated systems cone-
nected to the phosphorus atom bisects the P=0 bond. This conformation
exists in divinylphosphoniec and winylphenylphosphonic acids., In diaryle
phosphonic acids, however, the two aromatic rings are unable to assume
this conformation owing to sterie hindrances. This results in 2 change
in the influence of aryl groups on the acidic properties.

)
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6. Preparation ond Isomerizotion of Phosphorous Acid Esters Described

"Preparation cnd Isomerization of Mixed Esters of l-Chloxo-
3-(beta-chloroethoxy )isopropylphosphorous Aeids," by V. K.
Khayrullin and ', I. Sobchrk, Instltute of Organic Chemistry,
Academy of Sciences USSR; Moscow, Izvestiya Akademii Nauk
8SSR -- Otdeleniye Khimicheskikh Nouk, No 2, Feb 63, pp 320~
327

Phosphiorus trichloride was eacted with lL-chloro-3-{beta-chloro-
ethoxy )isopropyl clcohol in = 1:1 molar rutio to give the monochloride
and dichloride of l~chloro=3~(beta~chlorcethoxy )lsoproplyphosphorous
acid, The dichloride of this acid was treated with aliphatic aleohols,
phenol, and glycols. The reactions were conducted in the presence of
triethylaomine in absolute ether. This resulted in the preparation of
mixed phosphites whose ylelds were somewhot low owilng to redistribu-
tion of zlkoxyl pgroups ~t the phosphorus utom. This redistribution
also took place during distillation under vacuum.

It was also observed thnt vhen these esters are heated, alkyl
chlorides are split off in addition to the bosic isomerizaotion reactlon.
Acetyl chloride renets with l-chloro=3-(hetu~chloroethoxy )isopropyl
ester of chloromethiylethyleneglycolphosphorous acid to give the cor-
responding chloride.

T+ Reaction of Dialkylthiophosphoric Acids With Aromatic Halides

"Salts of Dialkylthiophosphoric Acids., V. Reaction of
Salts of Dialkylthiophosphoric Acid With Aromatic Halogen
Derivatives," by V. G. Pesin, A. 1. Khaletskiy, ond I. G.
Vitenberg, Leningrad Chemiccl-Phormoceutieel Institute;
Moscow, Zhurn~l Obshehey Khimii, Vol 33, No 2, Feb 63,

pp 308-391

In o previous vork, it was shown that cromatic halides reaet with
salts of dialkylthiophosphoric acid to form correspending sulphides.
In the present work, o study woas made of the recetion between solts of
diethylthiophosphorie zcid with 2,h-dinitrochlorobenzene., This reaction
results in the formotion of corresponding sulphides and tetraethylmon-
opyrophosphate,

3
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8. New Organophosphorus Compound: Prepared

"Aryldichlorophosphazoacyls and Their Derivatives," by D. I.
Derkach, V. A. Shokol, and Ye., S. Guvnitskays, Inetitute of
Orgenic Chemistry, Akademy of Seiences Ukrainian SSR; Moscow

Zhurpal Obshehev 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 a¢id. The aryldichlorophosphazoacyls
react with formic aclid to form acylamidoarylphosphonic acid ehlorides.
Further hydrolysis with wvater in acetone results in the formation of
free acylamidoarylphosphonic acids.

9. Esters of Phenylphosphonic Acid Prepared

"Esters of Phenylphosphonic Acid Monoarylides,"” by I. N.
Zhmurova, Institute of Orgunic Chemistry, Academy of

Seciences 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 snd phenols to form
esters of phenylphosphonic acid monoarylides. The reaction takes place
recdily ot room tempercture and is exothermal, Pyridine or triethy-
lamine is used to bind up the hydrogen chloride. Aleohols and phenols
react with the ceid chlorides of phenylphosphonic acid monoarylides to
form esters of phenylphosphonic acid monoarylides.

10. Isomerization in Organophosphorus Compounds Studled

"Prototropic Isomerizotion of Esters of Alkenylphosphonic
Acids,”" by B, I. Ionin and A, A, Petrov, Leningrad Tech-
nologicel Institute; Moscow, Zhurnol Obshehey Khimii,
Vol 33, o 2, Feb 63, pp 432-I37

A study wos mode of prototropic isomerization of the diethyl ester
of allylphosphonic aeid and its deratives having methyl, phenyl, and
methylchloto groups at the allyl double bond. It was shown that com-
plete isomerization tokes place only in the case of the allylphosphonic
ester. Crotylphosphonic ester isomerizes by 24 percent. Cinnemylphose
phonic ester does not isomerize. In the case of gamma-chlorocrotylphos-
phonic ester, the chlorine is substituted for an ethoxyl group without
isomerization. It was concluded thot there is insignificant interaction
between the double bonds in the double bonds in the P=0 group and the
system C=C-P=0,
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1l. Orgenophormiomms seriv Gives o sbhrloencirine Prepures
% b

"Orgrnophospicius Deri Aives ol Ltivrleneinine. leport Ko 5,
Monoond Polyfunetion- ) ionorers," - . P, Grechzin mnd I, A.
Meretdimov, Cherdlecl Inctitute inmeni . Ye. Arbrzov nl Inctl -
tute of Ory.niec Chermistinr, ..o.lery of felences UGOL; iioscov,
Izvestiye Jlindenil licuk -- Oticleniyre nimicheshikh Iia:,

—t—

No 2, Ieb 43, pp 307-300

Orgrnophosphorus derivetives of ethyleneimine cre useful cs
cytostotic rgents in medlcine cnd s monomers for the prepcorvtion of
orgonophosphcrus polyrers. In the precent worl:y, sever:l orgonophose
phorus Jderivotives of ethyleneimine were synthesized to clurify the
effects of voriocus substituents on the double bond on the properties
of diethyleneimides of unsiaturcted ceids of phosphorus wnd polymers
prepared from them., A tots-l of 17 derivotives were preporel, ineluding
derivatives of dinllylordne, ~llylamine, crotonic, ond methrerylic ~eils.

12, Orgenophosphorus Corpovnds Used To Stotlize Cils

"Preparation of Trie{~lkylphenyl) Phosphites,” by P. 5.
Mamedovs; Bol, Anerb .ydsh nskoye Helfty-noye Khouyrystvo,
No 2, Feb 63, pp 34-=35

Orgeonopliosphorus compounds hove been shown to he eifective caditvives
for lubriccting oils inereczsing their thermnl stchility and irproving
their ontivenr, detergent, cnticorrosive, rnd other properties. In the
present vorl:, results ~re presented on the preporrtion of tri-(ollyrl-
phenyl J)phosphites.,

Phenol s olliyloted with verlous Cg-Cjg cleohols in the preceace
of sulfuric ~ci, After purificotion, the allylphenols were trested -with
phosphorus trichlorile tc give corresponding tri-(~1-;Iphenyl) phosphites.
A totnl of eight proluets s prepered. Prelimin.ry tests shov thot these
compounis irprove the ct-Hility of D-11 diesel oil.

5
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Plastics . and Polymers

Rubidium Butadiene Polymer Prepared

"The Chemical Structure of Rubidium Divinyl Polymers,"
by A7 I. Yakubchuk and V, D. Nikitina; Leningrad,
Zhurnal Prikladnoy Khimii, Vol 35, No 11, Nov 63,

pp 249L-2L95

Butadiene polymers were prepared in the presence of metallic

rubidium and thgir structure was determined. The polymerizatlion was
conducted at -5 C and at 60°C,

The total degree of unsaturation of the rublidium butadiene

polymer obtained at -5% 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 -5° and at 60°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,

1k,

Silicon-Contalining Organophosphorous Compounds Prepared

"Synthesis of Some Triethylsilylalkylphosphonic Acids

and Their Esters," by Ye. A. Chernyshev, Ye. F. Bugerenko,
and A. D. Petrov, Institute o.” Organic Chemistry, Academy
of Sciences USSR; Moscow, Doklady Akademil Nauk SSSR,

Vol 148, No 4, 1 Feb G3, pp 875-877

In the present worl, four new silicon~-containing esters having the

following formula were prepared: (Cplls)s 5i(Clla)yPO(OCoHs5)5, where N=l,

2,3,0r b,

The esters were subjected to hydrolysis by heating in 38% hydrochloric

acid for 24 hours to give the resulting acids. The aclids 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 ig shown that the coefficient of absorption of ultrasonic waves is
a responsive characteristic of structural changes produced in concentrated
polymer solutlons. The considerable change in the coefficient of ebsorption
in the temperature interval 6-60 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 assoclated
with a change in the number of van der Waasls 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. DPolarogzraphic Method for Determination of Uranium

"Determination of Uranium in Ores and Minerals by the Polaro-
graphic Method," by L. N. Iyubimova and V. G. Sochevanov;
Leningrad, Rediokhimiya, Vol k%, No 6, 1962, pp TOl=T06

A polarographic method for the determination of uranium in rocks and
minerals is described. This method, using & 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 chemicael 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 Tributylphosphate

"Stability of Neodymium and Ytterbium Nitrate Complexes," by
Z. A. Sheka and Ye. Ye. Kriss; Leningrad, Radiokhimiya, Vol L,
No 6, 1962, ppT20~T725

Conditions for the extraction of neodymium and Ytterbium in the
form of nitrate complexes are presented. Equilibrium constants, insta-
bility constants, and distribution coefficlents 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 CCl.
Perchloric acid wes used in the aqueous solution to maintain a constant
ionic strength. In this process, both MNO3+2 and M(NO3)51 complexes are
formed.

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

18. BSorption of Uranium by Activated Carbons

"Sorption of Uranium by Activated Carbons," by P. A. Kuzin,
V. P. Taushkanov, and V. S. Aleshechidn; leningrad, Radio~-
khimiya, Vol L4, No 6, 1962, pp T32-T3T

COn the basls of research on the sorption of uranium by activated
carbons, grades BAU, SKI, and SKLT, from a sodlum thiocyanide solution,
it was shown that the capacity of these carbons to adsorb uranium decreases
in the order SKII SKI' BRAU.

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

8
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Thermodynemie Properties of Thorium Oxychloride

"Thermodynamic Investigation of Thorium Oxychloride," by Yen
Kung=Fan, Ii Sheo-Chung, and G. I. Novikov; Moscow, Zhurnsl

Neorganicheskoy Khimii, Vol 8, No 1, Jan 63, pp 89-93
The fusibility diegram for the Thoa-’I.'hClh system was studied, from

which it was shown that the oxychloride, ’I'hOCLa, exists and can be obe-
tained by reaction of ThO, with ThCl).

Heaets of reaction and formation and changes in enthelpy and entropy

of the components of this system were calculated. Heat of formetion and

absolute entropy were also calculated for compounds of the type MeO,, 1eQCl,,
and MeClu for radium, uranium and neptuniume.

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. Kurnekov, Academy of Sciences USSR;
Mosgowé Zhurnal Neorganicheskoy Khimii, Vol 8, No 1, Jan 63,

Pp 63-05

The synthesis of the first derived normal orthophosphates of nioblum and

tantalum is Gescribed. Basically, the process consists of reacting INbs0. - xH0
and TaCl5 with excess crystalline H 1’02+ to form a white precipitate which iu
filtered”from the solution and roasted at 12009C to remove the excess phosphoric

acid.

21.

New Photometric Methods for the Determination of Niobium and Tantalum
in Metals and Alloys

"Pnotometric Methods for the Determination of Niobium and Tantalum
in Metals and Alloys; I. Photometric Determination of Niobium by
Means of 1-(2-Pyridilazo-Resorcinol,” by S. V. Yelinson and L. I.
Pobedina; Moscow, Zhurnal Analiticheskoy Khimii, Vol 28, No 2, 1963,
pp 189-195

Results of an investigation of the complexes formed from nioblum peroxide

and 1-(2-piridilazo-resorcinol) and a method for determining niobium in certain
alloys are presented.
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Niobium with hydrogen peroxide and l-(2-Pyridilazo-rescrcinol)
forms a crimson complex at pH 5 which mey 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 & 1:1 ratio. The molar extinction coefficient (molar ebsorptivity) was
found to be approximstely 32,300, and the equilibriwm 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 aend other mesking sub-
stances were studled.

From the deta of this investigation, a photometric methed was developed

for determining nicbium 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. Spectrophotometric Determination of Nioblum and Tantalum

"Spectrophotometric Determination of Niobium and Tentalum

With the Use of l~(2~Pyridilezo)-Resorcinol," by I. P. Alimarin

and Han Hsi-1, Moscow State University imeni M. V. Lomonosov;

Moscow, Zhurnal Analiticheskoy Khimii, Vol 28, No 2, 1963, pp 182-188

A study was wade of the reaction between niocblum and tantalum end
1.-(2-Pyridilazo)=resorcinol in the presence of tartaric, citric, and
oxallc acids. It was found by the lsomolar series method that nicbium
and tantalum react with this reagent in the ratio of 1:1l. Equilibrium

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 tentalum, titanium, and zirconium
and tantalum in the presence of niobium, titanium, and zirconium.

23. Reaction of Yttrium With Boron Pyrocatechol Violet (3,3',h-trioxy=
fuchsor.-2' ' - Sulfo Acid)

"An Investigation of the Reaction of Yttrium With Boron-
Pyrocatechol Violet Complex," by L. S. Serdyuk and Yu F. Filich,
Dnepropetrovsk State University; Moscow Zhurnal Analiticheskoy
Knimii, Vol 28, No 2, 1963, pp 166-171

A study was made of the complex formed by reacting excess boric acid
with pyrocatechol violet and also of the couplex formed when yttrium is
reactad with the above complex. It was found that yttrium reacts in a
1:1 ratio. From this study, & 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 Extrection With Tributyl Phosphate," by A. V.
Nikolayev and Yu. A. Afanas'yev, Corresponding Members of the

Acedemy of Sclence USSR; Moscow, Doklady Akademii Nauk SSSR

Vol 147, No 6, 21 Dec 62, pp 1380-1321

The extraction of thorlum and cerium nitrates in the presence of
l SN HNO3 into an equilibrium agueous 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 withe
out cerium. At & constant thorlum concentration, the distributlon coe

efficient depends on the cerlum 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 steble than thorium solvates.

25. Determination of Niobium and Titanium With Phosphomolybdic Acid

"Determination of Niobium and Titanium As Ternery Complexes
With Phosphomolybdic Acid," by Yu. S. Shkaravskiy, Institute
of General and Inorganic Chemistry, Acadeny of Sciences
Ukranian SSR; loscow, Zhurnal Ansliticheskoy Khimii, Vol 18,
No 2, Feb 63, Pp 196-201

A study was made of phosphomolybdic, 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 phosphomolybdic
reagent with MoOL:PO) = 2 at pH 1 forms yellow heterogenous complexes with
titanium and niobium.

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

It was also found that tantalum does not give a yellow color with the

phosphomolybdic reagent and, therefore, based on this fact, the deternina-
tion of nioblum in the presence of tantalum may also be possible.
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26. Separation of Vanadium From Agueous Vanadate Solutions

"The Anodic Separation of Venadium Compounds From Aqueous
Vanadate Solutions," by A. 5. Goncharenko; Leningrad,
Zhurnal Priklednoy Khimii, Vol 35, No 11, Nov 62,

pp 2M49-2L5k

The effect of the magnitude of the anode current density in the process
of anode separation of vanadium compounds from agueous vanadate solutions
wvas investigated. It was showm that upon lowering the current density from
100 to 5 mz/em=, 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 &
sodium chloride or sodium sulfate electrolyts also reduce current consumption.
Littel effest is shown 1f the sadium chloride concentration is increased
to 150 g/1 whereas with sodium sulfate the extraction of vanadium is reduced
by almest 50 percent.

An over-all allylation of electrolytes occurs during anode separation
of vanadium compounds. Reducing the pH of the solution to 6~T, by adding
dry calcinum bisulfate, leads to an increased consumption of current in the
2xtraction process.

27, Bxrracrtisn ~f Molybdenum and Tungsten From Agueous Solutions

"The Extraction of Molybdenunm and Tungsten From Aqueous Solutions,”
by B. N. laskorin. V. 8. Ul'yanov, and R. A. Sviridova; lLeningrad,
Zhurnal Prikladney Khimii, Vol 39, Ilo 11, Nov 62, pp 2409-241h

A study wes made on the extracfion of molybdenum and tungsten from
aquesous sulations and soluticns of trinitrooctylamine (TOA), di-(2-ethyle
hexyl)eph~sphoriz acid {D2EGFK), and the diisoamylester of methyl phosphonic
acid (DAMF) in kerosene.

It wes found in the swirac¢tion of molybdemun and tungsten from sulfurie,
mtric, and hydrachloric a+id sclutions with TOA in kerosene that the distri-
buticu cox=ffici2nts dzpand upon the amount of nolybdenum in the organic phase.
A sharp increas= of tha distribution coefficients at increased molybdenum
concentratisn indicaw2s polymerization of the melybdenum complex in the orgenic
phaz~., D2EGFK was fonnd to extract molydenum t¢ a less degree since the cation
gtate for molybdenum 1s characteristicly less. The same reagent does not
axrract tungstin.

DAMF =xtractz melybdenun from hydrochloric acid solution at a high
hydrigen~-ion concentration. From nitric acid, molybdenum is extracted to
a lesser degree. and DAMPF dass not extract molybdenunm from sulfuric acid
soluticu.
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28. Polyhslogenides 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, Dokledy Akademii Nauk SSSR, Vol 148, No 3,

21 Jan 63, pp 601-G0

The following method is recommended for the final purification of
rubidium salts from micro quantities of cesium. To an agueous solution
of rubidium iodide heated to 60-80°C, finely ground crystalline lodine
1s added soc that the ratio of rubidium iodide: water: iodine is 5:5:1,
After vigorous agitation and cooling with ice to *59C, rubidium triiodide
is erystallized. The crystals are flltered off, and a second fraction of
rubidium triiodide is erystallized out at the same tempersture. After
three or four crytallizations, depending on the initial amount of cesium,
the remaining mother liguor is evaporated to dryness at 150°C and then heated
to 300-350°C to remove the iodine. The resulting rubidium iodide contains
0.0l 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, 5. A. Grachev, and S. Gluvka; llosccw Zhurnal Obshchey Khiwmii,
Vol 33, No 2, Feb 63, pp 3-339

Methods were developed for the gseparation and identification of alpha-
naphthyl derivatives of tellurium and polonium based on paper chromatography.
It was shown that utilization of chemical changes taking place during beta=
decay of radioactlve elements which are in the composition of alpha=-naphthyl
derivetives for the synthesis of organoelemental compounds of poloniuwm con=
taining these radicals is feasible. Previously unknown compounds of di- and
tetravalent polonium were prepared for the Lirst time.
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Semilconductors and Dielectries
0. Effect of Heat Treatment on Semiconductor Polymers Studied

"On the Mechanism of Conductivity in Orgenic Semiconductor
Polymers," by A. V. Ayrapetyenps, R. M. Voytenko, V. E.
Davydov, and B. A. Krentsel', Institute of Petrochemical
Synthesis and Institute of Semiconductors, Academy of
Sciences USSR; Moscow, Doklady Akedemii Newk SSSR, Vol 148,
o 3, 21 Jan 63, pp 605-008

A systematic study wes made to determine the temperature dependence of
gspecific resistence on thermo-e.m.f, in semples of heat-treated polyacrylonis
trile fibers. Measurements of conductivity were made before and after heat
tr2ating the samples under vacuum at temperatures ranging from 520°C to
730°C. It was found thet the thermo-e.m.f. of the sammles inereases lineerly
with incrveasing tempersture at low temperstures of hesat treatment, i.e.,
520YC t¢ 600%C. At room temperature, samples which were heat-treated at
ligh temperatures (670-710°C) have a slightly negative thermo-e.m.f. value.
As the temperabure of measurement increesed, this velue drops to zero,
becomes pesitive, and then increases soumewhat.

3i. Free Radical Recombination on Semiconductor Surface Studiled

"Free Radicol Recombination Processes on Semiconductor

Surfaces and Their Rule in Luminescence,” by F. F. Vol'kenshteyn,
A. . Gorban', and V. A. Sokolov, Tomsk Polytechnlc Institute
and Institute of Physlcel Chewistry, Academy of Sciences USSR;
Moscow, Kinetilia i Kotaliz, Vol k4, Lo 1, Jan/Feb 63, pp 24-3k4

The mechanism of radical recombination during luminescence was exemlned
a: a possibility in the case of light emission from luminophores under ‘the
iafluence of chemically sctive gases and during candoluminescence. The
i-+ensity of radical reconbinetion luminescence was calculated as & function
¢ 7 praasure and tae Femid level. An cexperimental study was mede of the in-
i venens of an exbterncl electrical field on the intensity of candoluminescence.
Tz eyper-mental results were found to agree qualitatively with developed

I e

-~

3€.  Sclibility of Semiconductors Deterriined

"Seiubility Kinetias of a Glassified Germenium-Selenium System
in Aikaline Solution,” by Z. U. Borisova and Chin Ch'eng-Ts'el;
Mescow, Zhurnal Prilladnoy Khinii, Vol 36, lio 2, Feb 63, pp 233-236

A study was made of the rate of solution of germanium-selenium alloy semi-
o nductors in alkeline solutions. The solubility wes conducted in sodium
tedronide solutions at constant temperetwres of 259, 359, 45°, and 55°C.
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The rate of solution of semiconductors having the compositions GeSes,
GeSe);, and GeSeg was found to be dependent on chenlcal reactions taking plece
at the semlconductors-solution interface. The meterial moing into solution
is chiefly GeSep, while excess selenium accumuletes on the semiconductor sur-
face as a crystaline coating.

33. Electrical Conductivity of Polymeric Dielectrics Study

"The Compensating Effect in Eleetrical Conductivity of Crystelline
Polymeric Dielectrics,” by B. I. Sczhin end N. G. Podosenoza,

State Scientific-Researeh Institute for Polymerized Plastics and
Experimental. Flent of the State Cormittec of the Council of Ministers
USSR on Chemistry; bioscow, Doklaedy Akedemii Iauwlz SSSR, Vol 148,

No 3, 21 Jen 63, pp 6~9

In mony chemical and plhysical processes, rate variations are related
to changes in both sctivation enerzy and pre-exponentisl fzctors, In con-
densed bodles, changes in actlvation energy ond pre-exponentisl foctor often
affect the rete of the process in opposite directions. This compenseting
elfeet was observed while studying electricel conductivity in polyriers
having conjuzeted double honds, which nomally heve hole type conductivity.

In the present worlk, this compenseting cffect was observed in typical
polymeric diclectrics for which an ionic mechenism for conductivity wes
proposed. A study wos mede of the coffeet of crystellizatilon of technicelly
pure polyethyleneteraphthalate, polytrifluorochloroethylene, and pentaplest
(o polymer of 3,3-dimethylchloroxycyclobutenc) on electrical conductivity
as measured by the residucl current.

34, Microguantitetive Anelysis of Impuritics in Selenium

"Determination of Inpurities in Selenlum," by H. P. Strel'nikova,
G. G. Lystsova, and G. S. Dolsorulove, loril'sk Mining and Metal-
lurgy Combine imeni A. P, Zavenysgin; Moscow, Zavodskaya Labora-
toriyn, Vol 28, Ilo 11, Nov 62, pp 1310-21

For separating microguantities of Cu, Ili, Co, and Pb from seleaniun,
extraction of thelr carbemotes with carbon tetrachloride or precipitation on
a cation resin is recormended. After scperation from selenium, the above
netals can be determined by various knowvm nethods. Arsenic in selenium con
be oxidized to the chloride, distilled, and deteimined colorimetrically with
amonium molybdote. Anelyses usine both e:xctroction snd lon-exchenge nctlhwods
were in good agrecment, with the excertion of nickel.
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35. Yugoslav Industriel Production of Sllicon lMastered

"Induetrial Production of Silicon Mestered"; Belgrade, Privredni
pregled, 14+ Feb 63, p 2

"At the request of the Elektrobosns Eunterprise in Jajce and after comple=
tlon of the theoretical analyses, the sclentific assocletes of7the Institute
for Chemical, Technological, and Metallurgicel Research (Institut za hemijsks,
tehnoloska i metalurske istrazivenja) heve mastered industrisl production of
silicon," ammounced Bngr Aleksendar Dedijer, director of the institute. In
the recently set up small-scale experiemntal plant at Jejece, the first quenti-
ties of thils element are being produced, while the zone refining and extraction
of monocrystals are done at the instlitute in Belgrede, 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 meterial
is currently one of the most important raw materiels necessary for the
domestic radio industry. Yugoslev enterprises which produce transistor
receivers annually consume an average of 200 kilogrems of this material.

Since silicon is imported at 2,500 dollars per kilogresm, the institute's
effort is very significant.

While snalyzing the sulfuric acld process at the "Zorke' 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 fectory which would improve production of
sulfur dioxide. It is expected that "Zoirke" will implement the recommenda~-
tions since it would save millions of dinars.

The institute is also studying an original industrial process for the
"Zorka'" factory in Sebac which would enable the latter to produce Freon
[halogenated hydrocarbons used as refirgerants) from waste raw materials.

In the interest of studying the possibilities of developing and
planning industrisl processes (other than processing industries) in Yugo-
slavia, with particular emphasis on the possibilitiecs of domestlie machine
milding, the institute set up special sections for planning technologicel
processes and a center for chemical engineering. The section for planning
technologicel processes is supposed to enable the transfer of leboratory
experiences and theoretical knowledse on actual processes into industrial
productinn. The center for chemical engineering is working on developing
production processes and equipment to implement the basic operations of
such processes. For these purposes, the center is supplied with two lerge
t:sting halls and rellable eguipment which can be of greet use in scilentific
werk.
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The institute in 1963 also organized & speclel section for petroleum
technology, petroleum derivatives, and petroleum chemistry, according to
Engineer Dedijer. The assignment of this section is primerily to study
poselbilities of using natural ges and refinery geses for produetion of
plastles, synthetic fibers, and various intermedietes.

In conclusion, Engr Aleksandor Dedijer, the institute director, sald
that "the potential of the institute is very pgreat, but enterprises frequently
nisunderstand the work of the institute with respect to assigmments of
interest to industry. If the institute had 1ts own opereting resources
and could come before eccnomic organizotions with completed results of its
individual research efforts, it presumably would have greater success in
lnteresting the latter 4o adopt such resulbts., This would also meke the
work of the institute more effective. Nevertheless, cooperation of individual
economic orgenizations with the institute is more successful from dey to day."

Water Treatment

36. Chlerinated Lime Cartridees Used Te Purify Well Weter

"Experiment on Chlorinstion of Water in Wells With the Aid of
Dosing Cartridges," by V. A. Gofmekler and V. V. Gerasichenko,
Central Institute £or the Advenced Trelning of Physicians and
Santiary-BEpidemiologicel Station, loscow; Moscow, Giglena i Sanitariya,
No 3, Mer 63, pp 97-98

A study vas nede of the effectiveness of using certridges contalning
chlorineted lime to purify well water. The eartridges contained about 700
grems of chlorinated lime and were placed in the well chout 50 centimeters
below the surface of the water.

The results of chemical and bacteriologlcal tests mede on the water were
satisfactory. After 2 deys, the residual chlorine concentration was 0.l
milligrem per liter, end the Coli titer exceeded 11l. Nepative results verc
obtelned, however, ai another well, where it 1s believed that the residuel
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 Germe-~Irradiation

"The Effectiveness of Disinfection of Weter With Gamma Irradia-
tion," by G. I. Sidorenko, Moscow Medical Institute; Moscow,
Gigiens i Saniteriya, No 3, Mar 63, pp 1h-16

The feasibillty of using gemme rays for water sterilizatlion was investi-
gated., Water from naturel sources was lrradieted with doses ranging from
10,000 to 3 milllon roentgens. Total sterilization of water required not
less than 1.2-1.5 million roentgens. During the irreiiation, mineralization
and nitrification processes were found to be eccelerated considerably.

38, Ways Found To Rid Waters of Industrisl Waste

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

The Leningrad laboratory of the All-Union Scientlfic-Research Institute
of Fuel Utilization is studying ways of purifylng industrial sewage, Docteor
of Technical Sciences B. Ivanov, Candidate of Chemical Sciences N. Sharonova,
and junlor sclentific worker Yu. Kozak studled the flow of waters during
the gassification of shale at the combine in Kokhtla~-Yerve which are dumped
into the Gulf of Finland. They found that these waters contalned phenols
vhich are haimful to fish, but are also a valuable raw meterial for the syn-
thesis of high-quellty tenning sgents used in the leather indvstry. At the
sugpestion of the workers of the laboratory, a plent for the dephenolizaticn
cof the sewage was constructed at the combine ~- the sewage 1s now nearly
free of phenols, vhich go to the production of tenning agents.

Laboratory persoancl proposed en original method foxr treating the
gewage of the Okhtinsk chemical combine by burning the orgenic metter in it.
Ar industrial installaticn planned for this will go into operation this year.

Miscellaneous
20 Plasma Stream Used To Convert Hydrocoarbons

"Conversion of Nethane to Acetylene in an Argon Plasma Streem,”
by G. V. Gulysyev, G. I. Kozlov, L. S. Polak, L. N. Khitrin, and
G. N. Khudyakov, Inctitute of Petro-Chemical Synthesis, Academy
of Sciences USSR, and Energy Institute imeni G. M. Krzhizhanov;
Moscow, Doklady Alkademii Neuk SSSR, Vol 148, No 3, 21 Jan 63,
pp 641-6L3

Eoperinments were conducted on the conversion of methane to acetylene in
oen argon plasma streem o0 clarify the possibility of lowering the specific
energy output and reaching high degrees of conversion. The plasme strezm
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was obtained with a l5«ldlovolt plesmotron heving on argon stebllized dice
charge. The arc wac struck between a tungsten cethode and a weterw-cooled
copper anode. The argon plasma flowed to the atmosphere through e 3-millimeter
diameter nozzle to the anode. The methene was introduced to the plesme

streem at a 90° angle through a speclal opening in the nozzle wall. The
reaction products were onalyzed chromatopraphicelly.

Increasing the nozzle diameter 0 45 millimeters resulted in higher
acetylene ylelds end permitted 2 lower cunergy output. This result indl-
cates the possibillty of further decreases In cpecific output by way of
improving apparetus constructlon with resultent lower produet lossces.

Further investigetions on the possibility of using a plasma streem to
carry out endothemmel chemicel processes are belng conducted in the follow-
ing arees: conversion of nethane to acetylene in a 200-kilovolt plasmatron
using argon, hydrogen, ond certain other oses ss the carrier gas; conversion
of propane to butone, end conversion of propane-butane freections in o plosme
strean.

40. Arsenic-Organic Corpounds Prepored

"Concerning Alphn-Alkylallyl end Alphe-Allgylerotyl Esters of
Phenylersenous Acld," by Gil'm Kemey end R. K. Zeripov,

Kazon Chemical-Technological Institute; Ivemove, Izvestiye

Vycshikh Uchebnyl: Zovedeniy -- Khimiye 1 ihiimicheskays Tekhnolosize.,
Vol 5, Ho 6, 1965, PP 1938-191“.

A study was nade of the reaction between phenyldichloroarsine and secondary
wsaturated slcohols in the presence of pyridine or diethlyeniline. e
resulting alpha~-allsylellyl and alpheo-alirylerotyl esters of phenylersenous
acid were prepared ond studied for the first tire, It was shown thet acetic
and benzoic acid chlorides reect with elphe«~cllylesllyl esters of phenylersenous
acid to form alkenowxyphenylersenous acid chlorides and the coresponding
acetates of benzoates.
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k1. New Insecticides and Herbicides Synthesized

"Derivatives of 2,2'-Diphenic Acid II. Substituted Monocamides and
Monocaryl Esters of 21,2'-'-Diphenic Acid, Their Insecticidel and
Herbicidal Activity,” by L. P. Kulev, R. N. Gireva, and G. M.

itepnova; Moseow, Zhurnel Obshchey Khimii, Vol 33, lio 2, Feb 63, pp 4ll-
12

Previously prepered substituted monoemides of 2,2'-diphenic acid exihi-
bited rather high herbicidal and insecticidal asctivity. For the purpose
of finding new blologleally actlve formulations, en additional 21 compounds
of this series were syntheslzed in the present work. The substituted monamides
and acid esters were obtalned from diphenic anhydride and the corresponding
emide or phenol.

The new compounds are crystalline substences, insoluble in water and
soluble in organic solvents. Determination of the lnsecticldsel and herbicidal
activities of the compounds shows thet the sodium salt of 2-thilsezolemide and
hecresylic ester have the highest insecticidal activity. The former acts
as an intestinal poison, and the latter, as = contact poison. The sodium
palt of 2,2'-diphenic acid monomethylemide hes high herbiecidal activity.

42. Energy Transfre in Luminophores Studied

"study of the Processes of Energy Transfer by the Methods of
Luminescence ond Rodiation Chemistry," by V. A.Krongauz and

I. N. Vasil'yev, Physico-chemical Institute imeni L. Ya. Karpov;
Moscov, Kinetike i Kataliz, Vol 4, No 1, Jan/Feb 63, pp 67-75

A study was made of the radlolysis and luminescencn in three component
solutions of toluene, benzoyl peroxide, and a luminephore such as p-ter-phenyl
¢o 2,5-diphenyloxazol. It was shown thet the shielding action of ‘the lumino-
phora toward sensitized radiation decomposition of the peroxide and extinction
¢l photo~and redio-lumincscence in the luminophore by the peroxide may he
explained on the vbasis of competing energy transfer from the solids to both
acceptors and from the luminophore to “*»r meroxide. Transfre of energy
from toluene to bvenzoyl peroxide snd to the liminophore oceurs by "remote
control," although the main role is played by diffused molecules. Energy
{‘ransfer from the luminophore to benzoyl peroxide apparently takes place
by a diffusion wechenicm by forming en intermediste complex of an excited lumino-
phore molecule with a peroxide molecule.
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43, New Glass Hos Ilish Resistance to Heat and Corrosion

"Iﬁsoluble Glass"; lioscow, Izvestiye, Wo 36 (14201), 1k Feb 63,
P

:Ordinery gless is soluble in water. The most accurate enalytical belances
show thet in a glase of tea, you may drink about one thousandth party of a
gram of glass,

"However, 1f to the ordinary glass a smell amount of sal:s of rare
earth elements such as lanthanum, 7irconium, or Lithium are sdded while the
glass 1s still In the molien state, the solubility of thr resulting glass is
decreased by almost 100 times. It also becomes extremely stable to solue
bility in sulfuric acid. In other words, ordinary glass acquires the properties
of laboratory gless. It mey be heated to 400°C and then quickly cooled.
It does not creack.

"Sueh high thermol and chemical stebllity egainst ecids and allalies
makes articles of this gless serious competitors to quartz, whose produc-
tion is qifficult and expensive and requires special raw materials and lorge
emounts of energy. Row material for the new laboratory glass is very
economical.,

hly, Factory Produces Cvlinders Capeble of Withstanding Ultrahigh Pressure

gFor Lerge-Scale Chemistry"; Leningrad, Lendngradsheys Pravda, 9 Feb
3; P 4

"The fectory 'Bolfshevilk' is filling orders for large-scale chemistry.
These are cylinders for various chemical agents, designed for ultrahigh
bressure. For example, the last four cylinders which were prepered in
January were designed for 1,000 aimospheres.

"The other day, two such cylinders vere shipped to the city of Kuybyshev."

21

CmQelim [P I=DoExlim T I=A=L




CeQalwFalaDaEalaTeleA=L
II. METALLURGY
Corrosion

45, Corrosion of Welded Nickel in Alkaline Media

"Welded Compounds of Nickel for Service in Alkaline Media,"
by O. N. Ivanova; Kiev, Avtomicheskaye Svarka, No 1, Jan 63,
P 9L-R L

In addltion 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-arc with an MMts-5 filler wire were used to melt
sodium peroxide at 600°C, 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 alkaeline media and did not break during
the melting of scdium 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'skays and

S. M. Gurevich, Institute of Electric Welding imeni Ye. O. Paton,
Academy of Sciences Ukrainian SSR; Klev, Avitomaticheskaya Svarks,
No 1, Jan 63, pp 4helT

The corrosion properties of welded joints of titanium grade VIl-l and
alloys OT-lL and OT-L-2 in concentrated boiling solutions of MgCly, CaCl,,
and NH)CL in both the stressed and unstressed conditions were investigated.
Test welds were made by the argon-arc and submerged-arc method.

Corrosicn studies in the unstressed state showed that these welds
suffered little or no corrosive attack in this condition. In the stressed
condition, corrosive gttack 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 jolnts of these materials are stable to
corrosive attack in a 52-53% solution of magnesiwum chloride at 162°C, in a

50-51% solution of calcium chloride at 130°C and also in a boiling L6-4T%
solution of ammonium chloride.
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L7. Intergranuler Corrosion Studies of Austenitic-Ferritic Steels

"Investigation of Intergranular Corrosion in the Heet-Affected
Zones of Welded Joints of Steel Kn2B8ANW," by N. I. Kakhovskiy,
V. G. Fartushnyy, K. A. Yushchenko, and D. V. Didebulidze,
Institute of Electric Welding imeni Ye. O. Paton, Academy of
Sclences Ukrainian SSR; Kiev, Aviomaticheskaya Svarke, No 12,
Dec 62, pp 1=8

The corrosion resistance of welded stainless steel was investlzated.
Samples of steel KnoB8AN (BI-65T, GOST 5632-61) were welded by the inerte
gas shield and submerged-arc methods and given verious heat treatments.
A study of the phase transformetion after gquenching end 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 towsxd
intergranular corrosion in the transition zone es it stebilizes the austenite
and ferrite phases.

L8, Long-time Strength of Steel in Idguid Sodium Containing Oxygzen

"The Long~Time Strenght of Steel in Liguid Sodium Containing
Oxygen," by V. I. Nikitin, Central Boiler and Turbine Institute
imeni I. I. Polzunov; Sverdlovsk, Fizike Metallov 1 Metallovedenive,
Vol 13, No 4, Oct 62, pp 613-61T

One of the importent problems associated wilth 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 0.005%.

In this work, .the author investigated the long-time strength and creep
properties of an austenitic chrome-nickel steel contalning 2.3% tungsten and
1.2% nicbium. Thin-wall tubes of this steel were 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
0.01% oxygen causes no premature fracture of the steel in comparison with
teats 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 liguid sodiun
revealed that the rate of creep is accelerated only in liquid sodium con=
taining 0.25% oxygen.
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Anelysis of the microstructure of the samples after fracture showed
that the extent of intergranular cracking increases with increeased oxygen
content in the liquid sodium.

It was believed that the effect of the liquid-meteal 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
corroslion action of the liquid metel on the solld 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 trensfer; and (6) isothermal mass
transfer.

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

419, 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, Izvestiye Akedemii Nauk, Otdeleniye Tekhnicheskikh Neuk

Metallurgive i Gornoye Delo, No 1, Jhﬁ?be 53, o3e] 133-190

The kinetics of oxidation of Nb-Zr slloys containing 0.25-50% Zr at
1,000, 1,100, and 1,200°C with various stabilizers were studied. It was
established in alloys containing 0.25-15% Zr that the zirconium decreases
the resistance to oxidation of niobium. With a zirconium content of
greater than 159, the oxidation rate decreases. Metallographic and X-ray
analysls of the oxides formed on the alloys showed that the oxidation rate
is determined by structural changes in the oxide layer, particularly by

the formetion of the compound 6ZrO, . NbyCs with an orthorhombic erystal
structure and also by the formation of subdxide 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. Layner and Ye. N. Slesareva, State Scientific and
Planning Institute for the Processing of Nonferrous Metals;

Sverdlovsk, Fizike Metallov i Metsllovedeniye, Vol 1k, No 3,
Sep 62, pp 400-405

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 slloyed with tungsten and the diffusion
processes of both tungsten and oxygen in titanium are discussed, in cone-
Junection with the tungsten and oxygen content and temperatures. Baslecally,
according to the authors, the protective actlon of tungsten in retearding
the oxldation of titanium is the formation of a W0, layer under a layer of
Ti0» which greatly reduces the diffusion of oxygen into the base metal.

Titanium alloys containing O, 1, 1.2h4, 5, and 14.45% tungsten were
oxidized in air and steam at temperatures §00-1,000°C for varying intervals
of time. Hardness measurements were made end microstructures examined;
however, in the discussion of the results, no indicatlon is given as to the
optimum tungsten content, and n¢ conclusions are drawn for temperature
and oxygen-content limitations.

51. Btress Concentrations in Molybdenmum Disulfide Layers

"The Effect of Stress on the Stability of Silicide layers in
Molybdenun," by V. Ye. Ivanov, Ye. P. Nechiporenko, A. D. Osipov,
and V. I. Zmiys; Sverdlovsk, Fiziks Metallov i Metallovedenive,
Vol 14, No k4, Oct 62, pp 5Th=5TT

Silicide layers on molybdenum form o 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 =&
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 molybdenunm disilicide leyers and the maximum stresses which
disilicide layers of varying thickness could withstand.

Mathematical relationships, testing procedure, and graphical
represéntation of thelr 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 SSER, Vol 148,
No 1, 1 Jan 63, pp 82-33

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

Single crystals of ferrosilicon (20x3x0.3 mm) were obtained by
electrolytic etching, and the resulting crystals vacuum anneeled et
1350°c for 3 hours. Prior to annealing, the crystals were deformed by
bending into & circle with a 25-mn radius around the (010) axis. The
selection of this particular axis was made because 1% creates two inter-
secting systems of slip: (011), [11l] ahd (YTI0), {TI1]. The specimens
were tested in three conditions: (1) annealed at 1350°C, (2) annealed at
1350°C and deformed, and (3) annealed at 1350°C, deformed, and annealed

ot 800°C, Creep testing of the erystals was conducted in a vacuum at 700°¢C
for (one hour at a constent losd one g/mma.

Plotted curves showed that the creep rate of the deformed snd 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 crystala 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 o Hardened Cu~ Al Alloy

"Examination of Dislocction Loops in a Herdened Cu-Al
Alloy With an Electron Microscope.® by L. 5. Bushnev,
G. G. Minayeva, and V. Ye Panin, Diberian Physical and
Technicel Institute; Sverdlovsk, Fiziks Metallov i
Metallovedenie, Vol 14, No 3, Sep 02, Pp F[O-H[2

An Investigotion of ordering prccesses during the annealing of
hardened solid solutions of Cu=-Al alloy showed that in the case of very
high quenching temperctures (800-900° (), secondary processes toke 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 1s an existing effect caused by the segregation of excess vacancles
with subsequent formation of dislocation loops. These dislocation loops
wvere very stable end disappeared only by annealing ot very high tempera-
tures. The concentration, sherme, and size of the loops depend upon the
material and the cuenching conditions, and their formation 1s accorponied
by changes in the properties of the moterial,

Copper containing 14.3 ctomic % A} was made into thin foll with o
thickness renging from 1,000 to 2,000 A. These four samples were held
at 900Cce for one hour, cuenched to room tempercture, and given one hour
cnneals at various temperstures (100, 200, cnd 300°).

Exomination of the annealed sumples with the electron mlcroscope
shoved that after one hour at 1009, the .uenched elfects were still
evident. After a oneChour agneal at 2000, o large number of disloca-
tion loops meacsuring 300-500A were observed. After a one=hour onnecl
at 300°, the number of loops become considercbly less, but their size
cpproached 800-1,000A. It was noted that only hardening effects in the
form of dislocation loops were observed. HNo tetrohedral defects, which
are charccteristic for alloys with low stacking-foult energy. were obe
gerved., The reason for the ocbsence of tetrohedrzal defects 1s at pree
sent unknowm.

According to the nuthors, dislocotion loops exist even at 8009,
and frox thelr point of view the processes of ordering and disordering
ore still not understood.
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54, Investigation of Stocking Faults in Cobalt Alloys

"stacking Foults and Segregotion in Cobalt-~Based Alloys,"
by Yu. A. Skakov and Yu. O. Mezhennyy, Moscow Institute
of Steel and Alloys; Sverdlovsk, Iizika Metallov i Met-
allovedenive, Vol 15, No 2, Teb 63, pp 250~204

Stacking faults in cobalt-based alloys with face-centered cubile
lattices (KhlMONKhM-type alloysz vere investigated, A comparison of the
shifts of peaks and centroids (the centroid of the area formed by the
intensity curve and abseissa) of X-roy lines (111) and (200) after defor-
mation and annealing led to the conclusion that the process of cold de~ -
formation in alloys foxms stacking faults, ond with subsequent annealing,

segregation of impurity atoms are formed in the areas of hexagonal close-
packing,

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

55+ Scattering of X-Reys by Dislocations

"The Theory of Seattering of X-Rays by Crystals Containing Disw
locations. The case of Randomly Dispersed Ldge and Screw Dise
locations in a Crystal,” by M. A. Krivoglaz and K. P. Ryaboshapka,
Institute of Metal Physics, Academy of Sciences Ukrainien SSR;

sverdlovsk, Fizika Metallov i Metallovedeniye, Vol 15, No 1, Jan 63,
PP 18-31

An examination is made of the scattering of X-rays by crystals con-
tainlng rectongular screv and edge dislocations, Tt was assumed that there
is no correlation in the grouping of dislocations and that thelr 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 vieinity of and away from the point of slip.

The case was investigated where the overage distance between dis-
locations in considerably less than the size of the crystal. It wes
found that dislocatlons cause & widening of the lines in the diffraction
pattern, The width of thelines is proportional to tane, where 20 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., Crysials con-
- bodning o single dislocation or multitude of dislocations were con-
cidered. Edge and screw dislocotions were given separate trectment.
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Electron-Bean and Vacuum Procegsing

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

"Effect of Vacuum Melting o1 the High-Termerature Proper-
ties of Irom Alloys," by I. L. Mirkin, T. I. Volkova,

and M. S. Blanter, Moscow, Struktura i Svoystva Novykh
Zharoprochnykh Materialov, Book No 105, l§%§, PP i%g-
13% (from Referativnyy Zhurnal, Otdel'nyy Vypusk -- 48,
Maghinostroltel'nyye Materialy, Konstruktsili i Raschet

Detaley Mashin, No 3, Mar 1963, p 13, Abstract No 3.48.
90)

A series of iron-baseualloys were examined to determine the effect
of vacuum melting (1 x 1077-- 5 x 1070 mm Hg). It is established that

steels of complex composition melied 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 vecuum
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 1s sccompanied by a certain modification of the
chemical and phase composition of the steel which is impossible with
melting in air.

37. Electron-Beam Welding of Chromiur

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

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

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 +he base metal had increased

ductility after electron-beam welding as a result of decreased
content of gas impurities.
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58. Elimination of the Arc-Discherge 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. O. Paton, Academy of
Sciences Ukrainian SSR; Kiev, Avtomaticheskaya
Sverka, No 1, Jan 63, pp B4-86

(ne 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,
vhich in turn causes & short circuit in the thyratron rectifier.

A device has been developed fo.' eliminating this arc-discharge
at the Institute of Electric Welding. Schematic dlagrams of the
circuit of this new device and a discussion of 1ts operation are
siven 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, Fizike Metallov i Metallovedeniye, Vol
14, No 4, oct 62, pp 569-5T73

The vacuum distillation method of obtaining a superpure grade
of cadmium (99.99994” is described. The optimum conditions for
this process were obtailned 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 & condensing plate gradient of 255°-280°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. I. Baranov, V. A. Blinov, G. P.
Lepnev, and Yu. A. Selitskiy; Moscow, Pribory i
Tekhnike Eksperimenta, No 5, Sep/Oct 62, pp L73=1Th

A method 1s described for the vacuum vaporization and conden=-
sation of metals with melting points above 1000°C onto thin organic
£ilms which can be eagily 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 semlitransparent %a.yers of chromium and iron with thick-
nesses of 100 micro-g/em™.

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

Patents

6l. Recent Soviet Patents in the Field of Metallurgy

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

Class 40a, 46:n. No 151469. V. V. Sergeyev, I. I. Sckolon,
B. N. Kushkin, S. a. Bondarev, I . A. Titayev, and V. A. Razzhivin,
"Closed Reactor for Reducing Titanium Chloride With Magnesium."

Class 40d, 130. No 151473. V. N. Vigdorovich and I. F. Cherno-
merdin, "Method for Oriented Crystallization of Metals." [Elternating

current is passed trhough the ingot being grown from a melt or zone
refined/

Cl&ss 1*I'Od., 130. No 151,"‘7)4‘0 A. Pt ~Babu5hl<in’ In Io G&nel'-
Budantsev, and E.”S. Milenin, "Cooler for a Furnace for Zone
Refining of Metals."
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Class 48d, 245+ No 151545, D. Ya. Lezhnev, B. N. Dolbilin, and
V. I. Baranov, "ApParatus for Relief Etching of Aluminum Sheet in a
Flowing Bath." ' '

Power Metallur

62. Diffusion Studies of Powder-Metel Carbides

"piffusion of Tungsten in Monocarbides of Tungsten,
Tantalum, and Titanium, and in Solid Solutions of
TiC-WC-TaC," by M. L. B&skin, V. I.'\.t'-net'yakov, and
I. N. Chaporova, All-Union Sclentific-Research Insti-
tute of Hard Alloys; Sverdlovsk, Fizika Metallov i
Metallovedeniye, Vol 1k, No 3, Sep 62, pp ka2-ha7

An investigation was made on the diffusion of tungsten in
powder-metal carbldes of titanium, tungsten, and tantalun and in
some of the solld solutions of these carbides. Numerical values
for the activaticn energy and coefficlent of diffusion were
determined for the above-mentioned hard alloys. Chemical came
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.

Resulte of this investigation showed that TaC possesses &
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 34~
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 [ﬁ disgram of the measuring device and
accessory equipment is shown in the text/.

Relationships between internal friction and temperature at
various pressures were studled. 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 900-1,00000. In this specifiic tempera-
ture interval, grain boundary honds lose thelr strength, and grain
growth is not rapid enoupl to maintain an opposing force of
internsl friction.

ob. Investigation of the Compressive Streagth 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, Fiziks Metallov

i Metallovedenive, Vol 15, No 2, Feb 63, pp 205-280

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 mlloys 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 VK- 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; Leningred, Zhurnal Prikladnoy Khimii, Vol 35,
No 11, Nov 62, pp 2359-2362

According to the authors, the preparations of cerium nitride
(CeN) can be mccomplished with N .at 800°C and ammonia at 500°C or
nigher. It was established that with nitrogen gas , & stable (up to
the melting point of Ce) gas-impervious nitride forms on the surface
of the cerium, but with ammonia, a cerlum 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, Svaroche
noye Proizvodstvo, No 11, Nov 62, pp 13-15

A process for welding ferrcus and nonferrous metal powders and
certain ferroalloy powders 1s described. This process uses the
welding platform as one electrode and the compressing plunger as
the other electrode. Metal powders which usually beccme 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 lmpulses, and the internal
stresses created in the powder aid in rupturing the remaining
oxlde 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,
nickel, 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 E1211

"Creep Reslstance of Steel E1211, Alloyed With
Titanium and Nicbium," by R. B. Caletayeva,
Moscow, Strukturs i Svoystva Novykh Zharopro-
chaykh Materialov, Book No 105, 1962, pp 176~
183 (from Referativnyy Zhurnal, Otdel'nyy Vypusk
-- U48. Mashinostroitel 'nyye Materialy, Kon-

struktsili i Raschet Detaley Mashin, No 3,

Mar 33, P 3, Abstract No 3.E§.925

Results are given of creep tests on steel EL211 alloyed with
0.4=0.5 percent titanium and 1.0 percent niobium performed by the
0ding method using annular gpecimerz at temperatures,of 550, 600,
650, and T00°C and various stresses ( ¢ = 8-16 kg/mm®). Results
are presented in the foxm 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 7oo°c was exhibited by a steel
alloyed with one percent niocbium. Introduction of 0.5 percent
titanium into an E1211 steel does not iucrease its stability nor
resistance to creep.

68. Creep Studies of Ti-Zr-Sn Alloys

"Mhe Creep of Ti-Zr-Sn Alloys," by V. V. Glazova
and N. N. Kurnakov (deceased); Moscow, Izvestiya

Akademii Neuk, Otdelenciye Tekhnicheskikh Nauk
Metallurgiva i Gornoye Dclo, No 1, Jan/ Feb 63,
PP 131-157

An ianvestigation was made on the creep of ternary solid asolu-
tions of tin and zirconium in alpha=titanium. A correlation
between the creep-composition diagram and the phase dlagram was
found in this system, which confirms earlier hypotheses about
the effect of temperature on the phase transformation {(alpha=
germa) - beta which takes place in this systenm.
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It was established that there is a region in the Ti-Zr=-8Sn
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 elther 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 Referativayy Zhu.rnal, Otdel ‘nyy
Vypusk == 48. Mashinostroitel'nyye Materialy,

Konstruktsii i Raschet Detaley Mashin, No 3,

Var 63, P 13, Abstract No 3.1%.915

A study is presented of the steady-state creep gf alpha~iron
under torsion in the stress interval of 40-439 kg/cn and. in the
tempersture interval of 630-900°C, using solid and hollow specimens,

It wai established that at low stresses in the interval of 40-138
g/cm™ the energy of activation of steady-state creep is practically

independent of the stress and averages 77.7 Kcallg atcm. Date

are presented on the distribution of stresses over the crogs-section

of a gpecimen under torsion and creep conditions.
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T0. Effect of Age-Hardening on the Properties of Aluminum Alloy ALS

"pffect of Natural and Artificial Age Hardening on
the Mechanlcal Properties of Items Made of Aluminum
Alloy ALS," by 0. B. Lotareva, M. P. Stronskaya, and
L. I. Loktéonova.,%dogcm{, Li_tgm_l\_l%
Splavy, 1961, pp 66-69 (fran Referativn ’
Otdel ‘nyy Vvpush = LB, Mhehinostroite%‘ngzg Mater-
laly, Konatruktsii i Raschet Detaley Mashin, No 3,
1953, ) 18, Abstract No 3.E8.1375

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°C for
3 hours, 125°C 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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T1l. Effect of Grain Size and Excess Titanium on the LongeTime
Strength of Steel JKNICNOT

"Couses of Certain Peculiarities in tlhe Behavior of 1Khl8NOT
Grade Steel and Long-Time -Strength Tests," by A. M. Parshin

and I. Ye. Kolosov, Leningrad, leningradskogo Politekh
nichesl%go Instituta, No 219, 19§§, 11.5-129 (Zrom Refera-
1 Zhurnal, otdel' Vypusk -- 48, Mashinostroi¥el nyye

Materia Konstruktsii 1 Raschet Detaley Meshin, No 3,
Mar 63, p 13, Abstract No 3.43.94)

The effect of grain size and excess titanium in & 'Khl8N9T-grade
of steel on its heat resistance is excmined. The long-time strength
of a coarse-grain steel with low ductility is below that of a fine-
grain steel. It is estublished that the long-time strength is a
function of dvctility, whereas the ductility in turn is & function of
grain size. With inecrease in the excess of titanium, the ductility of
this grade of steel decrecses. It 1ls established that one of the basie
foctors decreasing the service life of parts st high temperatures is
an excess of titanium which is above o 5 to6=fold ratic of titanium
to carbon.

T2. Effect of Preliminary Deformation on the Heat Resistance of Tubing
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 Svoystva Novykh Zharoprochnykh Materialov
Book No 105, 1962, pp l&-l&; (Trom ﬁefera%im Zournal,
Otdel'nyy Vypusk - 48, Mashinostroitel 'nyye Materialy, Kon-
struktsil’'i Raschet Detaley Mashin, No 3, Mar 63, p 13,

Abstract No 3.08.93)

A study 1s made of the nonuniform plostic deformation in the cold
state, as produced by torsion (the degree of deformation was 10, 20,
and 5_O_pereen'b£ and of the lopg-timg strength of tubing materials
(perlitic steels 6f grudes EI60L;ET605; and FBIY) at bemperatures of «
610¢ and 6LUYC. Preliminery deformation ot 20°C to 10 percent and
above shows a detrimental effect on the heat-wesistant characteristics
of both austenitic ond perlitic steels. Under such conditions, embrittle-
ment of the steels is increased, A considerable decrease of the long-
time strength con be expected with the presence of stress concentrations.
To restore the properties of the steels, it is necessary to conduct ade

ditionel heat treatment of those parts of constructions which were sub-
Jected to deformation in the cold state.
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T3. Effect of Small Additions on the Age-Hordening and Properties of
loys of the AL-Mg-Zn-CU System
"Effect of Small Additions on the Age-Hordening and Properties
of Alloys of the AL~ MG-ZNeCU- System,"” by M. I. Zamotorin and
Ye. Ye. Pal’', Leningred, Trudy Leningradskogo Politekichniche~-
gko Institu‘ta, No 218, l§3§, PP 50-50, (from Refexativiyy ZAu
nal, Otdel’ Vypusk -- 43, Mashinostroitel’ eria

Konstruktsii i1 Raschet Detaley Masghin, No 3, Mar 63, p
Abstract No 3.40. 13

bl

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
naturcl and artificial age-hardening processes of an aluminum alloy of
the V95-type (7.3 percent tin, 2.7 percent megnesium, 0.5-0.75 percent
copper, and 0.5 percent mongsnese). It is established that additions of
bvoron, misch metal, and zireonium increcse the plastic propertles of
cagt alloys

Th, High-Temperature Chromium-Tungsten Cerburized Steels

"Low-Corbon High=Tenperature Chronium-Tungsten Carburized
Dteels," b‘f V‘ Do Ch.inl;ov, Vl Sl I\Z‘leennlLOV, and I‘Io Ic
Moiseyeva, Trudy Nauchno-Issledovatel'lkogo 1 Eksperimentol'=-

o Podshipnikogo Pmnggshlennosti,"ﬁ'o 1 (21), 1960, pp 3-1%
ZT‘rom Referativiyy “hurnal, Otdel'nyy Vypusk -- 48. Mashinose
troitel 'nyye lMatericly, Konstrulkitsii i Raschet Detaley Mas-
hin, No 3, Iar 03, p 9, Abstract No 3.50.03

Astudy is presented of the properties of the carburized layers and
cores of low carbon chromium-tungsten steels after various conditions
of chemical-heat treatment. On the basis of cn anclysis of deta, it
is established that the content of carbon in the core of the steel showld
be within the limits of 0,2-0.35%, depending on the designoted use of
the steel; the content of vancdium should be 1.00; chromiwn, s
tungsten, 10-18 %. Increase of the carbon content above the indicu‘bed
limits leads to very high hardness ot the core of the carburized parts
during or after tempering as the result of the decomposition oi‘ austenite
into martensite. For o carburized steel haring more than 10 % tungsten,
decreasing the earbon content below 0.15% results in precipitation hord-
ening of the core during the process of high-temperature tempering, The
preceedure for heat treating bearing rings and eutting tocls mede of the
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above~indicated steels should be ag follows: carbwrizctivu ot 930~
1,0509C to a depth depending on the designation of the part; anneale
ing; heating to a temperature of 1,150-1, 250°c for final quenching;
and triple tempering at o temperature of 500-600°C, depending on the
content of tungsten and carbon in the steel.

T5. Hydrogen Embrittlement of Titanium Alloys

"The Effect of Hydrogen on the Tendency of Titaniwm Alloys
Towerd Delayed Crocking," by B. S. Krylov and A. S. Mikhaylov;

Moscow, Izvestlya Akademili Nauk, Otdeleniye Tekhnicheskllkh
Ne.ukg Metallurgiya i Gornoye Delo, No 1, Jon/Teb 03,
pp 100-175

Results of investigotions on the effects of hydrogen (O. 03-0 05%)
on tendency toward deloyed fracture of titanium alloys 0T-4, VI-k, Til-
VE-5-1, and VI-1l}4 revealed that hydrogen facllitates the process of cmck
formation and development. It was also foundthat the stability of welded
Joints can be both somewhat lower (alloys OT-l, VT-5-1, and VT=ll4) or
higher (VT-L4 and T-4) than the base metal.

The alloys contoining various amounts of hydrogen (0.002-0.050%)
vere subjected to long~time bend tests in the ascuenched and after-cging
conditions. The arrples were observed doily in order to note vhen
cracking started. Time~-to-fracture data revealed that 400 days was the
moximm time before crock formation in those clloys containing very low
cuentities of hydrogen. Crocek development within one day was noted in
alloys containing 0,050% ILy.

Some interesting effects were noted; for instance, alloy VI-14 was
less subject to cracking after quenching than after cging, which is the
opposite effect noted in the other nlloys. From the d—xtapresented in
the tobles, it cppears that o hydrogen content of less than 0,015% is
rermissible; however, one must also tolie into account the magnitude of
stress and its method of opplicotion (static or dynamic loading). One
other point brought out by the authors was that hydrogen is detrimental
10 o metol regardless of whether or not it forms o hrdride.
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76. Increasing the Relaxation Resistance of a Perlitic Steel by Highe
Terperature Q;uenching

"High-Temperature Guenching As o Measure for Increasing the
Relaxation Resistonce of a Perlitie Steel,” by T. I. Volkova,

Moscow, Struktura i Svoystva Novykh Zharoprochnykh Materialov,
Book No 105,1962, pp 87-97 (from Refem%‘ivng;y Zﬁumal,

Otdel!’ Vypusk == 48, Mashinostroitel 'nyye Materi Kone
sEm ﬁ 1 Raschet Detaley Masmin, No 3, %ar 63, P afﬂl Abs=

Tract No 3. 45,101

A study is presented of the effect of quenching from a wide interval
of temperatures (400-800°C) on the relaxstion resistance and mechanical
properties of a perlitic steel (with Oy = 25 kz/mm™ at testing tempera-
ture was 730°C, in which case the softening is expressed by the balue
of 55-60 percent (HB)., Quenching from this temperature caused a sho.rp
increase in the reloxetion resistonce as compared to the generally o
cepted practice of quenching from 650 to 650°C,

T7. Investigation of the Magnesium-Cadmium System

"The Relationship Between Corposition and Hardness in the
Mognesium-Cadmivm System ot Various Temperatures, " by V. P.
Shishokin and L. N. Bazilevskly, Leningrod Polytechnic In-
stitute imeni M. I. Kalinin and lLeningrad Pedigoglcal Insti-
tute imeni A, I. Gertsen; Sverdlovsk, Fizike Metallov i Metalw
lovedenniye, Vol 15, .No 1, Jan 63, pp T6-0L

A study wos mede of the changes in hardness at temperatures of 20,
70, 120, 170, 220, and 300°C with respect to the composition of alloys

The above-mentioned nlloys possess the normel properties of al=
loys in that with increasing temperatures the hardness also increases,
due to thermal exponsion and fusions. This particular alloy system
has an order-dlsorder transformation occcurring at approximotely 275°C,
above which the hardness begins diminishing.

At 300°C, there is a sharp break in the hordness curve of alloys
containing 4G-42% cadmlum. After this breek, a diminishing of the hard-
ness occurs along with increased cadmium content. The effect of the
considerable decrease of hordness and the onset of plastic deformation
of the alloys is called "superductility," which is observed when the
alloy obtains an equilibrium corposition.

Ly

C=0«N=F=-I-DeE={=~T-I~A~L




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

The authors alsc dlscussed the mechenism involved in the process
of hardening and superductility in vwhich they incorporate the theories
of dislocations, vecancles, atomle spacling, and Brilléuin zones.

78. Long Time Strength of Heot-Resistant Steels in o 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, Struktura i Svoystva Novykh Zharoprochuykh Matericlov,
Book No 105, 1952, TP %2-56 (from Referati Zhurnal, Otdell«
Zhurnal, Otdel' Vypusk -- 48, Mashinostroitel nyve
Materialy, Konsfﬁi:ts%i 1 Raschet DeEaley Mashin, No 3, Mer 63,

p 14, A Abstract WO 3.08.97

Results are given of an investigation of the long-time strength of
tubular specimens mede of the steam superheating tubl steels 15 KhiM1F
(temperature of 507° C) und 1Kh18N12T (temperature of 610° C) under tor-
sion and tension. Both the intensity of tangential stresses

were @x 1s the normal stress from the axial tensile force and Tyy is

the tangential stress from the torsionol moment, and the magnitude of the
first main normel stress g, were taken as criteria of long-time atrength.

As a result of the investigetion, it was established that the evaluation

of the resistance to long-time failure can be conducted with the use of o+ 51
the criterion for the stressed state in the "form of the half-gum
The long-time strength of metal of tubular specimens with thin walls was
shown to be lower than thet of solid cylindrical specimens with thin walls
was shown to be lower than that of so0lid cylindrical specimens of the

same grade of steel, The perlitic steel 15KhIMLF hes less tendency to
erack formation during creep than the austenitic steel 1Kh18N12T.

79. Long-Time Strength of Ti3Al

"Long-Time Strength of TizAl at 800°C," by I. I. Kornilov and
T. T. Nartove, Institute of Metallurgy imeni A. A. Baykov;
Moscow, Doklady Akademii Nauk SSSR, Vol 148, No 3, 21 Jan 63,
pp 644-6546

The long-time (bend) strength of Ti3Al was investigated at SOCSC.
The time-to-fracture of this alloy at = constont stress of 15 kg/mm

was 500 hours; and at o stress of 1Okg/mn12 varied from 1100 to 1700
hours.

L2

C=0«N=FeIlaD=Esl{aTeI=A=L




C=0-N«F=Il-Daf=N=T-I=A=L

Data of these tests vere compared to simllar duto on heat-resistant
nickel alloys EI-437A, EI-U3TB, and EI=-G17. Accoxrding to the duthors,
the heat resistcnce of T13Al is 1,000 times greater than for pure titon~
iun ond many tines greater than meny of the modern tit-nium alloys.

The specific weight of Ti:Al is half that of most nlickel-bosed alloys,
but nickel alloys have befter duetility.

80. Macrostructure Improvere nts in Vacuum-Melted ShKhl5 Steel

"mmprovement of the Macrostructure of ShKhl5 Steel Melted in a
Vacuum=Are Furaace,' by G. N. Okorokov and V. Ya. Boyarshchinov,
Candidates of Technical Science and Tngrs, Yu. P, Shamil', S. A.
Leybenzon, A, I. Pokhemov, and A. I. Polyskov; Moscow, Stal',
No 1, Jan 63, pp 30-3k4

In a research project to find the couse of and to eliminate the
presence of mottled liquations in ingotes of high ecarbon steel, melted
in a vacuum~arc furnace, it was established that this phenomenon is
agssociated with the cction on the melt of an umbalanced external mogne=-

tic field (of the opercting current) ond the effect of proximity magne-
tic masses.,

This project wae initiated im 1961 at the Centrel Scientific-
Research Institute of Ferrous Metallurgy and Dneprospetsstal' Plant,
where research was conducted primaril; on ShKhl5 steel.

A lengthy discussion is given on the many processes vhich take place
oend possibly couse licuatlon., However, the authors felt that the solution
to their problem lies in the regulation of the inherent magnetic field.
They submit that a detciled study of the mechanism involved might possi-
bly lead to finding ¢ means of using this mognetic field to their advan-
toge in being cble to clter the structure of steel in any desired direction.

81, Optimum Trectment of a Steam Tubing Steel

"Steel 15KhIMiF for Steam Tubing With an Operating Tempera-
ture of 565-535° C," by L. P. Trusov and L. S. Marinenke,
Moscow, Struktura i Svoystva Nov;kh Zhcroprochnym Materialov,
Book Ho 105, 1962, pp [1-86 (from Referativnyye Zhurnal,
Otdel'nyy Vypusk, -- 48. Mashinostroitel'nyye Materialy,

Konstruktsil 1 Raschet Detaley Mashin, No 3, Mar 03, p 5,
Abstract No 3.43.47)

Ileat-trecting conditions are selected and investigations are
made of the properties of steel LSKhIM1F which 1s being applied at
persent for steon tubing with an opercting temperature of 565-535° C.
It is established that optimael combinction of strength and duetility
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characteristies are achieved after nommalizing frem 1,030-1,0500 C
ond tempering in t?e intervel of T30-750° ¢. The long-time strength
of t ing after 107 hours ot 5859 C is extrﬂpolwted to be 10-1ll
kg/mm®; and of the welded jJoint, 8-9 kg/rme.
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82, Phase Composition of the Diffused Layer of Borided Nickel

"Phase Composition of the Diffused Layer of Borided Nickel,"
by S. B. Maslenkov and D. N. Zherkova, Institute of High
Grade Steels, Centrol Scientific-Research Institute of Ferrous

Metallurgy; Sverdlovsk, Iizike Metollov i Metallovedenlye,
Vol 1k, No 4, Oct 62, pp B35-0K0

An investigation wos made of the phase composition of nickel
borides fromed by heating nickel in the presence of a mixture of
BEClo+Hp at 900°C for 5 hours.

¥-ray and microscopic analyses revealed the formation of a
borided layer opproximately 60 microns thick consisting of four phoses;

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

"The Physicol ond Mechanical Properties of Ti-Mo-Al Alloys,"
by 0. P. Yelyutin, G. P. Kolinin, G. I. Rogov, and S. M.
Khromov; Moscow, Izvestiya Akademil Nouk SS55R, Otdeleniye
Tekhnicheskikh Nauk, Metallurgiya i Gornoye Delo, No 1,
Jan/Feb 63, pp 176=-130

The electricnl resistonce, thermel e.m.f., thermal conduetivity,
and mechonicol properties of Ti-Mo-Al 2lloys containing up to 10% Al
and 30% Mo were investigoted. Data on the cbove-mentione properties are
reported and discussed ond supplemented by diagroms.

8. GCecond-Ordexr Distortion of Sintered Refractory Metals

"Concerning the Role of Second-Order Distortion in the Rew
cryetallization Process During Sintering of Somples Come
pressed From Powdered Refractory Metals," by F. N.
Mlekseyeva, R. S. Matyushenko, V. 3. Rokovekiy, and A, T.
Silayev; Moscow, Izvestlya Akademii Nauk, Otdeleniye Tekh-
nicheskikh Nauk, Metallurgiya i Gomoye Delo, No 1,
Jan/Feb 03, pp 91-99

An investigotion wos made of the role of second-order microstresses
created by the operation of pressing powders of refractory metals in the
recrystellization process which occurs drulng sintering., Powdered
niobium tungsten, and molydenum were pressed at pressires ronging from
1,000 to 8,000 kg/em™ ot intervals of 1,000 kg/em”.
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Data from this investigation showed that miecrostresses of the
crystal lattice dgring pressing increocse intensively when pressed at
,000-7,000 kz/en“, Any furhter increase of the pressing load does not
glve any significant increase of lattlice strain. From this 1t wos

assumed that refractorytal powders become stable at these high mogni-
tudes of pressure.

The recrystollization prodess during sintering tcokes place in
two stages. In the first stage, second-oxder stresses are reduced,
and groins with o nommal lattice structure (initial reerystallization)
cre formed. In the second stage, the growth of unstressed groins ot
the expense of the stressed grains (selective reerystallization) 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 groins and new boundere
ies. The effect of second-order microstresses on the size of the re-
crystallized groins, sintered ot various conditions, is illustrated in
diagroms given in the text.

An increose in the magnitude of the second-order microstresses of
the lattice during pressing reduces the thermodynamie stability end cre=-
ates favorable conditlons for recrystallized grein growth sintering pro-
cess. The intensity of grain growth depends primarily on the second-order
microstresses and the sintering conditions.

85, CStrengthening of Nickel Alloys

"The Effect of the Fine Strueture on the Strengthening of INickel
MAlloys; by Ingr S. B. Moslenkov ond G. V. Estulin, Doctor of
Techniczal Sclence, Central Scilentific-Resecrch Institute of Ier-
rous Metnllurgy; Moscow, Hetollovedenive i Termicheskoyn Qbra-
botka lMetallov, No 1, Jan 03, pp 25«29

A study was mode on the age-hardening of nickel slloys, DLinary
alloys Ili-cl and lii-~Ti ond ternary alloys Ni-Cr-Al and N1-Cr-Ti were
made by induction melting.

All of the alloys were forget into rods and heat-treated by quench-
ing from temperctures renging {rom 1100 to 1200°C, followed by aging ot
TOQO° or 800°C for periods varying from 30 minutes to 3 hours. Sorples
which had been stroined 10 were also investigated. Hardness, yield

point, and grain size of all the alloys in thelr various conditions of
heat treatment were node.
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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 clloys. Their high strength is the result of the formo-
tion and growth of secondary gralns. These grajins, measuring 200-

5 at the start, inereased to more than 1, during heat-treatment.

In this investigation, it eppears that those alloys from 1150°C

and aged at 700°C for 8 hours exhibvited the best strength, with little
difference between the binary and ternery 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 Sclences USSR; Moscow, Doklody Akademii Nauk
SSSR, Vol 1k8, No 1, 1 Jan 63, p 84=85

In addition to o study of the decomposition of the decomposition of
solid solutions of NbaCxr and Ti«Cr, the solubilities of the two metals

in chromium and the lattice constants of the solid solutions were deterw H
mined.

Chromium and ilodides of niocbium and tontalim were purificd by a
double electrolytic refining. Alloys containing 0-5% Nb and 0-10% T4
(atomie'%) were made by :evitation melting in helium and then were home
ogenized in argon. Boundaries of the two-phase regions were egtablished
to exist between 2-3% Nb and 5-7% T4,

To study the solld solutions, the zlloys 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 vocuum snnealed in a small, sealed cuartz
arpule which was then placed in a larger ampule containing a getter (a
chip of titanium fodide) which was also vacuum sealed.

X-ray analysis of the annealed yowders revealed shifts in the de-
fraction lines denoting the decomposition of the Cr-Nb (3.27% Nb) solid
solution at 820-850°C and the Cr-T4 (7.5% Ti) solid solution 950-1200°C.
The solid solutions of hiobium in chromium were noted to decompose in
the conventional fashion, whereas Cr-Ti solid solutions were found to

undergo a two-phese 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% Chromiwm Steel," by M. F. Sheshenev and I. V. I, V.

Ignatova, Moscow, Struktura i Svoystve Novykh Zharopro-
chnykh Materisnlcv, Book No 103, 1962, pp 1l4-12% i%rom

Referativnyy Zhumal, Otdel'nyy Vypusk =~ 48, Mashino=-
stroitel ‘nyye Materialy, Konstrukt-sil i Raschet Detaley

Mashin, No 3, Mar O3, p O, Abstract No 3.45,00)

Results are given of investigations of the effect of 0.h4-3.4 per=
cent cobalt on the structure and properties of a 12% chromium steel
at 20 and 600° C. It is established that alloying with cobalt sharply
increased the high-temperature properties, particularly the resistance
to creep of 12 gercent chromium steel of the EIT56 type at a temperaw
ture of 600-630°C, whereas the grestest effect is achieved with a co-
balt content of 1.5-2.0 percent.

88. Effect of Copper Impurities on the Mechanical Properties of &
% Chromium Steel

"Effect of Copper Impurities on the Mechanical Properties of

a 12¢ Chremtum Steel," by M. F. Sheshenev, Moscow, Struktura i
Svoystva Novykh Zhoroprochnykh Materialov, Book No 103, 1%2
B LR € T o e T e S5t sy Typuek -- 18,
Mashinostroitel 'nyye Materia Konstruktsil i Raschet Detaley
Mashin, No 3, Mar 63, p O, Abstract No 3.48,01)

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 EI756 is investigated. It is established that the short-
time mechanical and high-temperoture properties of this steel in the
cast and forged state ore 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

"Bffect of the Dimensions of Specimens on the Long-Time
Strength of Steels 15KhIMIF, 1 hl@12P, end TsCh7," by

A. S, Tereskovich, Moscow, Struktura i Svoystva Novykh

Zharoprochnykh Materialov, Book No 105, l§§§, PP 5%-76
TOm Refers 12;% urnal, otdel'ﬁ ?uak -~ 48, Mash-

inostroltel ¢ Moterialy, Konst: gll 1 Rasche -

taley Mashin, No 3, Mar 63, p 13, Abstract No 3.018.95)

A study is presented of the effect of the dimensions of speci-
mens (diameter from 4 to 12 mm, working length of 25-120 mm) on the long-
time strength of steel grades 1Kh18N12T and TsZh7 at temperatures of 610
and 650°, respectively, and steel 15KhIMiF at & temperature of 630°C,
whereby the specimens of various dimensions were compared, not according
to the time to foilure under identlcal stresses, but according to the
long=-time streangth 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 15KhIM1F within the limits
of 4=10mm and the design length from 25 to 100 mm and specimens of steel
IXh1&712T from L4 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 diometer of specimens of cast steel TaZh7 from
7 mm and the design length from 40 to 100 mm. Tt is recommended thot
for testing in o multispecimen mochine, the dlameter of forged meterials
shoule be not less than 4 mm, and the design length, not less than 40 mm.

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

"The Mechanism of Plastic Deformotion of Alloys in the Melting
Point Ronge," by I. I. Novikov and F. S. Novik, Moscow, Doklady
Akademii Nauk SSSR, Vol 147, No 6, 21 Dec 62, pp 1352-13

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
alundinum alloys, one contajning 1.1% Si, and the other, 1.5% Cu, at
temperatures about the solidus lines. Basicallly, this study was one of
creep at elevated temperatures.

The surfaces of the alloys were studied with an optical micro-
interferometer vefore and after fracture in the temperature interval of

580-620°C, and from this study the emount of vertical displacement of
the grains relative to each other was determined.
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Microstrueture studles showed that the Al-Si alloy undergoes interw
granular deformation by reciprocal displocement of Zrain boundaries,
whereas the Al-Cu alloy does not undergo deformotion along the original
grain boundaries, hut along new boundaries formed in the initial steges
of melting.

With an inerease of temperature above the solidus lines, the melting
rate is very low and, consequentely, relative elongation increases very
slightly because of the limited intergronular displacement. A further
increase of temperature leads to an increase in the melting rate and, cor-
respondingly, t0 o more intense increase of relative elongation.— If
the melting rate changes intermittently, as is observed in three~c¢ompon-
ent and more complex alloys, then the relative elongation in the melting
point interval also changes intermittently.

Thus, the dato directly show that plastic deformation in the base
metel was accomplished by intergranular disturbances in the melting point
interval. The over-zcll relative elongation in this interval somevhat
exceeds the magnitude of elongation caused my intergranular deformation

due to development of lntragranular deformation or formation of micro-
cracks along the grain bounderies.

91. Physical and Mechanical Properties of Certain Aluminum Alloys

"Investigotion of the Physical and Mechanical Properties of
Aluninum Alloys D1«T, D16-T, AMgbl, ond D16-A," by 0. P.

Shelstenko and Yu. M. Nogevich, Moscow, Strolte e Konstruke~
tsii iz Aluminumivevykh Splovov, 1963, pp 55-17 Efrom"'R—-—efer-
otivayy Zhurm.lE Otdel 'nyy Vypusk -~ 48, Mashinostroitel'nyye

Muterialy, Konstruktsii ! Raschet Detaley Mashin, No 3, 63,

p 10, Abstract No 3,48.130)

Date are given on the physical ond mechanical properties of alume
inum alloys D1-~T, D16=T, AMz6l, and DL6A under tension and compression.
The primary corpression diagrams differed considerably from the corres-
ponding tensile dicgroms. The ultimnte strength and proportional limits
of alloys DI-T, D16-T, and AMg0Ol under compression are considerably
less than under tension. The ratiog of the mean static bolues of the
ultimate strength under compression and tension are 0.93, 0.89, and
0.79, respectively.
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92. Thermal Fatigue of Metals in Various Stressed States

"Tnvestigation of the Resistance to Thermal Fatigue Failure
for Various Stressed States,” by V. I. Yegorov and N. B.
Sobolev, Moscow, Issledovaniya po Zheroprochnym Splavam,
Vol 9, 1962, pp 51~ from Referati e Zhurnal Otdel!
Vypusk, == &8. Mashinostroitel nyye Ma.%eria.i'i, Ko:*s‘cmgsh
i Raschet Detaley Mashin, No 3, Mar 63, p 5, Abstract No
3.18.35)

A discussion is presented of an attempt to construct o theory for
the strength of a material when testing for thexmal fatigue with the use
of results of investigations conducted at various stressed states. The
test materials consisted of thinewalled tubular specimens made of the
construction steels EI-888 and EI-852 with dlameters of 13 and 12 rm.
These specimens were subjlected 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 periecd of 20 seﬁonds.
Processing of results of the tests conducted on the basic of 107 cycles
made it poesible to construct durability curves for each of the steels
and to establish o relotionship hetween the vorious factors involved
in the stressed ond deformed states on failure, The conclusion is made
concerning the possibllity of applying the theory of octohedral and
tongentlal stresses for coalcouloting the aceumulation of defects and the

denger of follure due to thermnal fatigue in vorious stressed and de-
formed stotes,
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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, Issledovani o Zharoprochn lavam, Vol
9, 1962, pp 133-139 ifrcm Referativayye Zhurnal,
Otdel 'nyy Vypush, - 48, Mashinostroitel 'nyye
Materialy, Kongstruktsii i Raschet Detaley Mashin,

No 3, Mar 63, D 5, Abstract No 3.18.3%, by L.
Liberman)

Mechanically simulated temperature drops were used in a study
of the behavior of steel subjected to the c¢yclic action of theymal
stresses, The test specimens were initially subJected to a tensile
deformation of 0.3-0.,% % 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 thelr relaxation.

As the result of investipations of austenitic steels EIGGL
and EI726, which posses high ductility and low strength (og =21-22 ke/
mn®), 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. Stee& Khl8N22B 2T2 and the
nickel alloy EI437B, (95 = 41 and 68 kg/mm®, respectively) fractured
after 3.5 and 8 cycles respectively. In the case of the latter two
materials, it was established that upon changing the holding tempera-
ture from 500° to 900-1,000°C, the minimum number of cycles to fracture
corresponded to aging temperature which causes the highest hardening
(for steel Khl8N22T, it was T00°C, and for alloy EIN3TB, it was 800°C).
Above the below this temperature, the number of cycles to fracture
increases.

In the case of alloy LIW3TB, data are presented on the dependence
of the number of cycles to fracture on magnitude of the deformation
to which the specimen was subjected for reach cycle of loading. The
minimum number of cycles corresponds to a deformation of 0.45%. It is
noted that under the given test conditions, the astrength of the
materials is conditioned by the relationship between the values of
elastic deformation belng 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 strength of the given
material.
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Ultrasonic Treatment

gk, 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 Scient-
i1fic Works. ‘The Fhysicotechnical Institute, Academy of
Sciences Belorussian SSR), No T, 1961, pp 120-124 (fram

Referativayy Zhurnal -- Elektronlka i Yeye Primeneniye,
No 2, Feb 63, 2 V 1l1)

In a study of the influence of ultrascund on the crystallizatlon of
silumin, ultrasonic (20 ke) vibrations were produced with a steel half-
wave concentrator connected to a magnetostrietive transducer. The
obtained ccoling curves showed that when crystallization oeccurs
during exposure to ultrasound, any indication of a supercooling,
evident on cooling curves for ordinary conditions, is absent.
Photographs of the microstructure of an ummodified 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 wWltrasound eliminates the modifying effect of
sodlurt. The experimental results showed that, under the effect of
ultrasound, the crystallization of silumin occurs with very slight
supercoolings when the camponents of eutectic phase tend to crystallize
geparately.

95. Ultrasonic Irradiation Improves Nitriding of 35KhYuA Steel

"The Influence of Ultrasound on the Procegs of Nitriding,"
by Ye. V. Dombrovskays, G. V. Zemskov, V. T. Yarkina, L. K.
Gushehin, and A. K. Parfenov; Nauchnyye Zapiski. Odesskiy -
Polytechnic Institut), No 35, 196L, pp 90-96 (from Re-
ferativnyy Zhurnal =~ avtomatika i Radioelektronika, No

12, Dec 62, 12-5-29 sh)

The liquid nitriding tests were conducted with cylindricel 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 ulirasonic 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). e specimens were screwed into the concentrator.

23

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




Ce0=NeF=I«D~E-N-T-I-A-L

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 niltrided layer.
Gaseous nitriding appeared to show more promise than liquid nitride
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. I. Aksenov has develcoped & method for grinding powder
using ultrasonic vibrations. The powder is trested with the use of
an ultrasonic transformer in an aquecus solution conteining various
chemlcal substances. As tests have shown, the metal items prepared
from these powders have higher physical and mechanical properties.”

97. Ultragound Stimulaetes 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 Novocherkasskogo Politekhniches-

kogo Instituta (Proceedings of the Novocherkassk Polytechnic
Tnstitute), No 133, 1962, pp 59-77 (from Referatiwyy

Zhurnal -~ Elektroniks i Yeye Primeneniye, No 2, Feb 63,
2V 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 & standing ultrasonic
wave, deposition of metal occurs both at the nodes and antlnodes of
the sound wave, depending on the composition of the electrolyte and
the current density. An analysis of the reascns for the accelerated
process of electrocrystallization in an ultrasonic field led tc the
conclusion that, primarily, the acceleration of the process occurs
as a result of stationary miecro-currents in the electrolyte.
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98. Ultragound Welding of Honeycomb Structures

"Ultrasound Welding of Honeycomb Structures," by Engineers

8. V. Savchenko and V. A. Kuznetsov; Moscow, .Svarochnoye
Proizvodstvo, No 12, Dec 62, pp 19-20

The ultrasound welding of aluminum-alloy honeyccomb structures is
described. Speclal tcols 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 thelr length was equal to the length of the sound wave used.

Fhotographs 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

"Microscope With a Heated Stage"; Budapest, Muszakd
Elet, Vol XVII, No 26, 20 Dec 62, p &

Recently, the optical industry of East Germany developed a
nultipurpose microscope known as the 382-500. The stage of the
microscope is a platinum-rhodium thermal element, which not only
heats the sample but supports it and measures lts temperature.

As & result of thls versatility, the stage of the microscope is
exceptionally small and can be surrounded by sny desired .atmosphere
without requiring a separate cooling unit. Using a polarized
mieroscope, the investlgator can observe the formation of crystals
and thelr growth, the melting of metal samples, and the formation of
liquids. The temperature can be determined to an accuracy of

4 2°C, This microscope has many industrisl uses: investigating

the meltlng 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 recrystallizaticn 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. Maksimov, Tula In-
stitute of Mechaniecs; Sverdlovsk, Fizlka Metallov i
Metallovedeniye, Vol 15, No 2, Feb 33, pp 305=309

Due to the lack of data on the bebavior 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 9~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 Stabilicy
Made of Ziroconium Dioxide," by O. M. Margulis, K. G.
Romanchenko, A. V. Stovbur, and G. K. Bagalova, Ukraln-
ian Scientific Recscarch Instituble ol Refractories;
Moscow, Ogneupory, No 12, Dec 62, pp 552-554

Two methods of producing themnnocouple Jjackets from zirconium
dioxide are deacrived. The two methods, ceramic and slip casting,
were successfully used to make Jjackets which were able to withstand
immersion texts in chromium at 2,000-2,0408C. Industrial tests in
resistance and arc furnaces showed that these Jjackets provided
satlisfactory protection for thermocogples when making temperature
messurements in steel at 1,700-1,750°C.
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102, High Strength Steel =- 25Kh1TNAGLSAF2

"A High Strength Nonmagnetic Steel," by M. V. Pridantsev
and Engr F. L. Levin, Central Scientific Research Instie
tute of Ferrous Metallurgy; Moscow, Metallovedeniye i

Termicheskays Obrabotka Metallov, No 1, Jan 63, pp Ll-Lli

This work was devoted to obtaining an austenitic stainless steel
with a yieéld point, after_heat treatment and without cold working,
of not less than 80 kg/mma. Steel 25Kh1TNLGLS AF2 was one grade
which had very high values of yleld strength and satisfactory
ductility; it 1s 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 850° to 1,250°C and then quenched. It was noted that
there is rapld grain growth when quenching is done from 1,200° 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 optimun quench temperature. Mechanical tests
were conducted on specimens of the steel at temperatures ranging
fram 350 to 1,200°C in order to estimate those temperatures at which
the steel could be aged and exhibit high tensile properties. It was
found that temperatures of 550° and TUO®C were best for the sub-
sequent aging. It was then necegsary to conduct further tests to
decide vhich of these two temperatures whould be the optimum one.

Samples of the steel were aged at 550O for 50 hours and at
700°C fop 10 hours. Tensile data revealed a yield strength of
88 kg/mm™ and an elongation of 25% for the specimen aged at 550
For the specimen aged at 7000, the yield strength was 1Ok kg‘mm
elongation was 15 pegcent and it possessed the desired impact
strength of b kgm/cm®, This latter specimen was estsubihed as
vossessing 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.

(o}
2-

)

It was therefore established that for steel 25KHLTN4GLSAFZ,
the optimum heat treatment consists of quenching from 1,180°C and
aging at T700°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.
Lolae, V. S. Movshovich, I. N. Avramenko, and V. B,
Pavlishchev; Moscow, Stal', No 1, Jan 63, pp 60-61

New technology was developed end 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 ¢me pass to thicknesses of 9.8~1.4 mm.

Meximum 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 atainless steel and it is expected that it may be possible
in the near future to roll sheet as thin as 0.5 mm,

10k, Magnetic Properties of Dysprosium and Terblum

"Magnetic and Hysteresis Properties of Dysprosium and
Terbium," by S. A. Nikitin, Moscow State Univeraity
imeni M. V. Lomonosov; Sverdlovsk, Fizika Metallov i
Metallovedeniye, Vol 15, No 2, Feb 33, PP 187-193

The temperature reletionshlps of the magnetization, coercilve
force, and residusl magnetization in dysprosium and terbium crystals
wvere studied. Near the transition point for ferromagnetism to
helical anti-ferrcmagnetism a maximum coersive force was observed
(in Dy at 95°%K and in T at 219°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 mggnetism 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 565-600°C,"
by T. I. Vokova and Z. N. Petrovavlovskaya, Moscow, .
Struktura 1 Svoystva Novykh Zharophrochn terialov,
Book No 1035, 19%2 » pﬁ 97-107 (from Referativayy Zhurnal,
Otdel'nyy Vypusk -- 48. Mashinostroitel ‘nyy Materialy,

Konstruktsii i Raschet Detaley Mashin, No 3, Mar 03, p T,
Abstract No 3.43.50)

Results are given of investigations conducted by the Central
Scientific Research Institute of Machine Building (TeNIITMASH) on
selecting the camposition and heat-treating conditions for a
perlitic steel designated at 25KHIMLFLBR (industrial designations,
Tezhl0 and ED44). The composition ol the :new steel is as follows
(in percent): C,0.2-0.3; 81,0.17-0.37; ia,v,408-0.8; Cr,1.0-1.35;
Mo,0.8=14l; V,0.7-1.0; Nb, 0.1 O.4; B,0.005; and Ni, 0.,19-0k. Date
are presented on the mechanical properties of thils steel at room
temperature and 565-585°C. It is noted that this steel after heat
treatment (normalized at l,lOOOC, tempered at 730° for 5 hours)
possesses a sufficiently high level of mechanical properties at
room and elevated temperatures. Steel 25 KhIMIFLBR 1s claimed
to be superior to all other perlitic steels being used with respect
to rela.xa.taon stability is recamended for operating tempersture
of 550-560"C. It satisfies requirements of designers for a
fastening material operating at temperatures of 580°¢ (o 10,000 2

10 kg/mmz) and can be recommended as & replacement for the nickel
alloy EIZéS. The 20,000 strength at 565°C for smooth specimens is
20 kg/mme. At 580°C steel 25KhIMIFLER has & lower corrosion
resistance in a steam medium and requires a protective coating for
operation
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106. Phase Diagrams Studies of Titenium Alloys

"Investigations in the Field of Metallochemicstry of
Titanium," by I. I. Kornilov; Moscow, Izvestiya Akedemii
Neuk, Otdeleniye Tekhnicheskikh Nauk, Metallurgiya 1
Gornoye Delo, No 1, Jen-Feb 63, pp 152-160

The reasctions of titanium with a number of elements (Zr, Hf, V, Nb,
Ta, Mo) were investigeted by constructing phase disgrams of the blnary system
with subsequent microstructure analysis of the compounds and solid solutilons.
Similar studies were made on binary metellolds Ti-B, -C, -N, and -0.

In conclusion the suthor mekes the following statements. "The principles
of the formation solid solutions and compounds of titanium, and also the com-
parison of equilibrium disgrams of titanium with various elements, are very
importent in the metallochemlstry of titenium. The general position teken
in this work is that equilibrium diagrems of titanium binary systems
should be further studled as they can serve as the foundetion for theorstical
and experimentel investigation of the properties and reactions of tiabtnium
in ternary, quaternery, and even more complex systems."

107. Rore-Earth Metdls in Stainless Steel

"The Effect of Rure~Eurth 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. Malinovskaye;
Moscow, Izvestiys Akedemil of Sciences SSSR, Otdeleniye Tekhnk-
gheskikh Neuk, Metallurgiys i Gornoye Delo, No 1, Jan/Feb 63,
pp 133-137

The Institute of Metallurgy imeni A. A. Baykov, in conjunction with the
Chelyabinsk Metallurgicel Plant, conducted a study of the effect of ferrocerium
on the properties of stalnless steel 1Kh1SNOT from which it was established
that the mechanical properties of this ste2l are considerably imporved if
0.05-0,18% ferroccrium is esdded to the melt. The effect of adding ferrocerlum
to steel Khl18N12MAT was alsc investigoted because, according to the authors,
the Chelyabingk end Zlatoust Metallurgical plants have reported difficulties
in the production of this steel, especielly in producing a high-quelity rolled
product. Consequently, their annual production has been condiersbly reduced.

Five experimental heats of Khl8N12M2T 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 contalning
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no ferrocerium. Posilve results were noted by the mechanical tests, and as
a result of these tests, further investlgations were conducted on structural
steels 30KhGSA end 18KhNVA. 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 & small degree, while nitrogen content i1s somewhet increased.

It was concluded that adding ferrocerium to steel KhlONL2M2T in amounts
0.08-0.12% significantly reduces the oxygen, sulfur, hydrogen, and
phosphorous content of the metal. The final concentration o0f cerium in the
metal was 0,05-0,06%. The rollability and mecrostructure are considersbly im-
proved and with a reduced ferrite content the tendency toward intergranular
corrosion is almost nil. Annuel production is increased by 1.0%.

108. Rapid Method of Selecting Single-Phase Alloys With Satisfactory Weldability
engd Heat Resistance

"Rapid Method of Sclecting Single-Phase Alloys With Satis-
factory Weldebility and Heat Resistence,” by B. A. Movchan
and E. Ya. Dzykovich, Institute of Electrlc Welding imeni
Ye. 0. Paton, Aczdemy of Sciences Ukrainlean SSR; Kiev,
Avtomaticheskaya Svarka, No 2, Feb 63, pp 34-40

A method of investigoting welded alloys for the purpose of determining
their hot-cracking tendencies and heat resistance 1s presented. This method
involves casting into water-cooled, V-shepe molds, reguleting the cooling
rate, and investigating the resultant microstructure in order to study
the relationship between the mobility and distribution of lattice im-
perfections (dlslocations).

Tests were conducted using sustenitic elloys with sdditional salloying
elements. Ta, Mo, W, and Mn, were added to Khl6N20, Me, We, and Mn were added
to Khl3N35, and only Mo was added to Kh20NGO.

Microstructure studies of the alloys, cooled at various rates, showed
that polygonlzation occurs with a rapid cooling rate whereas a slow cool
permits diffusion and the formation of single-phase alloys (depending on alloy
composition) which heve a maximum resistence to hot-cracking ond 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 Calciwm Cyenimide," by G. A. Meyerson, L. M.
Yekeshova, and T. A. Shvedove; Moscow, Izvestiya Akademii
Nauk SSSR; Otdeleniye Tekhnicheskikh Neuk, Metellurgiye

1 Gornoye Delo, No 1, Jan/Feb 63, Dp 69-15

The reduction, carburization, of titenium and niobium oxides with the
use of calcium carbide and calcium cyanimide was studied for the purpose of
finding conditioms at which s substantially lower temperature is required

for rgduction since these oxides possess very high thermel stebility (elmost
2,000%¢).

Thermodynamic calculations end experimental reseasrch showed that titanium
and nlobium oxides can be reduced by caleium carbide and calcium cysnimide st
temperatures close to 1,000°C in a nitrogen atmosphere. In the nitrogen atmosphere -
with the use of calcium cyanimide and also in an inert atmosphere, carbonitrides
of titenium and niobium were obtained which had an over-sll nitrogen and bonded-
carbon content of approximately 50 at %. In titanium carbonitrides, the nitrogen
content, as a rule, is somevwhat greater than the bonded-carbon content, but
in niobium carbonitride the reverse situation extsts.

Other foctors teken into account were changes in the ratios of caleium
carbide and calcium ..yenimide end the composition of the resulting carbo-
nitride. For instance, when the amount of calclum carbide was reduced,
poorer results were obtained than when calclum cyanimide was reduced. This
was explained by the fact that celeium carbide has a lower thermal stability
with respect to vater vapors esnd carbon monoxide being formed. Consequently,

the ratios ¢f tLe two carburizing agents used is a very lmportant factor in
the reducticn process.

110, Weldable Austenitic-Ferritic Steel for Steam Turbines

"An Austenitic-Ferritic Steel for PMxed Welded-Cast Components

of Steam Turbines and for Fittings," by A. Ye. Runov and A. S.
Tereshkovich, Moscow, Strukttura i Svoystvae Novykh Zharoprochnyih
Materialov, Dook Lo 105, 1962, pp 135-143 {from Referativnyye Zhurnal,
Otdel'nyy Vypusk -- 48. Mashinostroitel'nyye Materialy, Konsbruktsii
1 Raschet Detoley Mashin, No 3, Mar 63, p 7, 3.h8.49)

Results are ziven of tests of six welded-cast components of steam turbines
and fittings at a tempersture of 650°C on the basis of which the highly
wveldable asustenitic-Territic steel TsZhl5 is recommended as an economlcal re-
placement for steel REiG95R (8-10 percent nickel instead of 18-20 percent nickel).

Higher intricate costing and machining properties are celimed for steel TsZhl5
than for EI69SR.
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111. (Conference on Aluminum To Be Held in Hungary

"Aluminum Conference"; Budepest, Kohaszatl Lapok, Vol 96, No 2,
Feb 63, inside back cover

The National Hungerisn Mining and Metallurgicel Soclety is orgsnlzing
aneluminum conference in Budepest and Szekesfehervar from 8 to 11 May 1963.
The alm of the conference is to ensure a broad exchange of views between
experts working in the fleld of finlshed and semifiniched aluminum products and
to review the latest technieal achievements. The conference will deal with
the theroretical, practical, and economic aspects of the production and wutili-
zatlon of semifinished aluminum products. During the conference, there will
be an opportunity to wvisit the new ingot casting and extrusion shops of the
Light Metalworks of Szekesfeherver (Szekesfeherveri Konnyufemmu).

Femily members of perticipeants 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 Conferencecls: Budapest V,

Szabadsag ter 17, # 307.

112. (Conference on Productivity of Metallurgical Furnaces in 1965

"Interinstitute Conference on Methods of Computing the
Productivity of Metallurgicel Furnoces," by M. A. Glinkov, M

Moscow Instltute 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 the cooperation of the
Scientific-Technical Society of Ferrous Metallurgy.

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

Forelgn particlpation in the conference is not indicated.
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113, TPForthcoming 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. O. Paton.

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

11k, 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 and
location of the conference, sponsoring orgenizatlons, 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; S-1l October
1962, Moscow; sponsored by the Scientific Council on High Molecular
Compounds under the Department of Chemical Seiences 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 Resesrch
Work of te¢ Councll of Ministers USSR, the All-Union Chemicel Scoiety imeni
Mendeleyev, the State Committee on Autometion end Machine Bullding of the
Council of Ministers USSR, the All-Union Council of Scientific~Technical
Societies, and Moscow State University. (Vestnik Akaedemii Nauk SSSR,

No 1, Jan 63, p 117)

2, Becond All-Union Contference on Polarography; 25-29 September 1962,
Kazan'; sponsored by the All-Union Chemical Soclety imeni Mendeleyev, the
Chemistry Institute of the Academy of Sciences USSR, Kazan' State Unlversity,
wie Kazan' Chenicsl-Technologlcal Institute, and the Kazan' Aviation
Institute. (Zavodskaya Leboratoriya, No 2, Feb 63, p 251)

3+ Mrst All-Union Conference on Cataelytic Reactions in the Liquid
Phase; 27 Sepicmber-2 Qctober 1962, Alma-Ata; sronsored by the Ministry of
Higher and Sccondary Specielized Education USSR, the Chalr of Catalysis of
Kazakh University, ithe Instltute of Chemical Sciences of the Academy of
Sciences ¥azakh SSR, and the Kazakh Republic Board of the All-Union Chemical
Society imeni Mendeleyev. (Vestnik Akedemii Nauk SSSR, No 2, Feb 63, p 119;
Kinetikai’ Kataliz, Vol 4, No 1, Jan/Feb 63, p 163; Gidroliznaya 1 Lesok-
himicheskaya Promyshlennost', No 2, Feb 63, p 30)
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4. Conference on Results of Investigations of the Behavior of
Substances st High Temperstures end Methods of Experimenting Under These
Conditions; 21-24 November 1962, Leningrad; sponsored by the Institute of
Silicate Chemistry imeni I. V. Grebenshchikov of the Academy of Sclences
USSR, (Vestnik Akademii Nauk SSSR, No 3, Mar 63, p 13k)

5. All-Union Conference on the Problem of Direct Methods of
Prospecting for Petroleum and Ges; 30 January-2 February 1962, Moscow;
sponsored by the Board of the Ministry of Geology and Minersl Conservation.
(Izvestiys Akademii Nauk Turkmenskoy SSR, Seriys Fiziko-Telhnicheskikh,
Khimicheskikh i Geologicheekikh Nauk, No 1, 1963, D 125)

6. Scientific-Technical Conference on Problems of the Status of
Surveying Service in the Petroleum and Gas Producing Industry; 9~1ll October
1963, Ufa; sponsored by the Central Boerds of the Scientific-Technical Mining
Soclety and the Scientific-Technical Society of ‘he Petroleum and Ges
Industry, the Bachkir Boerd of the Scientific-Technical Society of the Petroleunm
end Gas ILndustry, the Bashlir Petroleum Industry Association, the All-Union
Sclentific Research Petroleum and Gas Institute, and the Ufa Selentific
Resecarch Petroleum Instltute. (Neftyenoye Khozyaystvo, No 1, Jan 63, p 69)

7. All-Unlon Conference for an Exchange of Experience on the Use of
Petroleun Residues; December 1962, Ufa; sponsored by the Ministry of Power
Enginecring ond Electrification USSR. (Nefltyesnoye Khozyaystvo, No 3,

Mar G3, p Ok)

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

9. All-Upion Scilentiric Conference on the Problem “Synthesis on

the Bases of A etylene"; 19-24 October 1962, Yerevan; sponsored by the
Committee for Coordinotion of Scientific Research Work of the Counecil of
Ministers Armenicn SSR, the Academy of Sciences Amenain SSR and the Armenian
ond Sownarkhoz, and the All-Union Chemical Society imeni D. I. Mendeleyev.
{Vestnik Akademii Nauk OSSR, No 2, Feb 63, p 120)

17 Sclentlfic~Technical Conference on Continuous Processes and
Apparatus for the Production of Polymer Materials and Processing Them Into
Parts (announcenent); 11l-13 December 1962, Mosecow; sponsored by the Moscow
Institute of Chemical Hochine Building. (Byulleten' Ministerstva Vysshego
i Srednego Spetsial'nogo Obrazovaniya SSER, No &, Aug 62, p 16)
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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
Chemlical Scolety imeni Mendeleyev, the Dnepropetrovsk Chemical-Technological
Institute imeni F. E. Dzerzhinskly, and the Dnepropetrovsk Tire Plant.
(Kauchuk i Rezina, No 1, Jen 63, p 59)

12. Third Congress of the Scientific-Technical Scolety of the
Paper and Wood Processing Industry (announcement); November 1963. (Gidroliz-
naye i Lesokhimicheskaya Promyshlennost', No 2, Feb 63, p 31) -

13. Conference on Glass-Like Systems and New M_terials Based on Glass;
October 1962, Minsk; representatives from socialist countries. (Steklo i
Keramika, No 1, Jon 63, p 40)

14, Seminar on Problemes of Processing the Surface of Parts for Galvenic
and Lacquer Cootings; 21l-24 November 1963, Leningrad; sponsored .by the
Leningrad House of Scientific-Techniceal Propagande, the Central and Leningrad
Oblast Boards of the Scientific-Teclmical Scoiety of the Machine Bullding
Industry, and the Section on Protection of Materlaels and Parts of the

Technical-Economic Council of the Leningradskiy Sovnarkhoz. (Lakokrasochnyye
Moterialy 1 ikh Primeneniye, No 1, 1963, p 60)

15. All-Union Scientific-Technlcel Conference on the Question of the
Status and Prospects for Developlng the Production of Condensed Lacquer
Resins; 13-17 November 1963, Yaroslavl'; sponsored by the Central and Yeroslavl'
Oblast Boards of the All-Union Chemical. Scoicty imeni D. I. Mendeleyev, the
State Comnittee on Chemistry of the Council of Ministers USSR, and the
Yagoslawrsk%y Sovnarkhoz. (Lakokrasochnyye Materialy i ikh Primeneniye, No 1,
1963, » o7

16, Seminar on Mathematical Methods of Describing Chemical and
Metallurgical Processes; 1962; sponsored by the Stete Scientific Research
and Design Institute of the Rare Metals Industry, and the Sclentific Council

on Cybernetics of the Academy of Sciences USSR. (Zavodskaeye Laboratoriys,
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 cnd Nonferrous letallurgy Council of Ministers USSR and the
Scier)1tific-'1‘eclmicel Scoiety of Ferrous Metallurgy. LSjg_.'L_' » No 1, Jan 63,
P 50

15. All-Union Interinstitute Scientific-Technicel Conference on
Problems of the Workability of Refractory and Titanium Alloys; 1962,
Kuvbyshev. (Vestnik Meshinostroyeniya, No 2, Feb 63, p 90)
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19. Second Conference on Hot Cracks in Welded Joinbs, Cestings,
end 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 Sclences USSR, and the Institute of Metallurgy
imeni A. A. Baykov. (Svarochnoye Proizvodstvo, No 11, Nov 62, p L4l)

20. Pirst All-Union Sclentific-Technical Conference on Facing of Dies
for Hot end Cold Stamping; 27-29 November 1962, Volgogred; sponsored by the
Volgogradskly Sovwnarkhoz, tke Volgogred Scientific Research Institute of
Technology of Machine Building, and the Volgogradskays Oblast Bosrd of the

Scientific-Technical Scoeity of the Machime Building Industry. §Sva.rocm10y3
Proizvodstvo, No 3, Mer 63, p ki)

21. Interinstitute Conference on Methods of Computing the Productivity
of Metallurgicel Furnaces; November 1962, Moscow; sponsored by the Ministry
of Higher snd Secondory Speclalized Educabion USSR aznd the Scientifile~Technical

Society of Ferrous Metallurgy; next conference in 1965. (Stal', No 3,
Mar 63, p 286)

22. Conference on Spectroscopy and the USe of Speqtrsl Methods in
Ferrous Metallurgy; 10-14 July 1962, Zaporozh'ye; sponsored by the Zaporozh-
skiy Sovnerkhoz, and the City Board of the Scientific-Technical Scolety
of Ferrous Metallurgy. {Optika 1 Spelctroskpiya, Vol 13, No 5, Nov 62, p 755)

23. Confercnce on Results of Intensification of Work, Modernizetion,
and Improvement of the Design of Flotation Machines; 17-21 September 1962;
sponsored by the Central Boaord of theScientific-Technical Scoiety of Non-
ferrous Metallurgy, the Directorste and the Committee of the Councll of
the Exhibition of Achievements of the National Economy, the Editorlal Board
of Tsvetnyye Metally, and the Central Institute for Informatlon on Nonferrous
Metallurgy; representatives from Bulga®ia, Poland, Rumania, and Czechoslovakis.
(Tsvetnyye Metally, No 12, Dec 62, p 61)

24, All-Union Conference on Problems of the Development of Static

Rectifiers for Arc Welding; probably February 1963, Vil'nyus. (Sovetskays
Litva, 19 Feb 63, p 2)

25. First Seminer Under the Department of Technical Sclences of the
Academy of Scilences Ukrsinian SSR on Suriface Diffusion Seturation of Metals;
22-23 March 1962, Kiev; sponsored by the Depaertment of Technical Sclences
of the Academy of Sclences Ukrainian SSR, and the Odessa Polytechnic Institute
(Metallovedeniye 1 Termicheskaye Obrabotla Metallov, No 12, Dec 62, p 56)
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26. Second Seminsr Under the Department of Technlcal Sclences of
the Academy of Sciences Ukreinian SSR on Surface Diffusion Saturetion of Metals
and Coatings of Refractory Compounds; 10-12 October 1962, Odessa, (Metal~
lovedeniye i Termicheskaya Obrabotka Metallov, No 3, Mar 63, p 59)

27. Third All-Union Metallogenic Conference; 18-22 September 1962
(Geokhimiya, No 2, Feb 63, p 185) ’ 908 B

28. Scientific Conference on Metallogeny and the Use of Minersl
Resources of the Burvabskeys ASSR; June 1962, Ulan-Uda; sponsored by the
Collective oi Geologlsts of the Buryat Complex Institute of the Siverien
Department of the Academy of Sciences USSR, and the Buryat Geological
Administration of the Main Administration of Geology under the Council of
Ministers RSFSR. (Geologiys i Geofizika, No 12, 1962, p 117)

29. All-Union Conference on Protection From Dust and Gases and the
Protection of the Air Spece of Metallurgicael Enterprises; end of 1962,
Nizhnly Tegil; sponsored by the Centrel Committee of the Trede Union of
Metallurgical Industry Workers, the State Committee on Ferrous:and Non-

ferrous Metallurgy and the Scientific-Technicel Scolety of Ferrous Metallurgy.
(stal', No 3, Mar 63, p 207) o
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(UNq%A$SIFIED
chilla vy

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,

A \\w \Q\, &M\G Lo b "L.

Sergio N Alcwar

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)

UNCLASSIFIED
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