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PHASE I BOOK EXPLOITATION Sov/3587

Tomashov, Nikon Danilovich

Teoriya korrozil 1 zashchity metallov (Theory of Corrosion and Pro-
teetion of Metals) Moscow, Izd-vo AN SSSR, 1959. 591 p. Errata
slip inserted. 4,000 coples printed.

Sponsoring Agency: Akademiya nauk SS8SR. Institut fizicheskoy khimii.

Eds. of Publishing House: N.G. Yegorov and A.V. Shreyder; Tech, Ed.: !
I.F., Kuz'min. 5

PURPOSE: This book is intended for scientific research workers,
metallurgists and engineers studying the corrosion of metals and
methods of prevention.

COVERAGE: The book is an analytic study of the corrosion of metals.
‘ Scientific principles governing the process of corrosion of metals
s and means 'of preventlion are investigated. The author explains
‘ the theory of corrosion and outlines its stages of development,
~{ glves an analysis of solid bodies, and describes the crystalline

Gard 1/24
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Theory of Corrosion (Cont.) : Sov/3587

‘structure of metals and the main features of electrolytes. Part
I treats chemlcal corrosion: the mechanism of oxjdation, growth

of films and the laws .gov raing this phenomenon, and protection

of metallie structures by alloying and coating. Part II analyzes
problems of electrochemical .corrosion: electrode potentials,
the operation of corrosive galvanic cells, corrosive currents,
polarization and depolarization phenomensa, and factors irhibliting
and accelerating electrochemical corrosion. pPart III outlines
the mechanism of ‘corrosion and analyzes factors of atmospheric,
soll and. marine corrosion. Part IV investigates the corrosion
resistence of various netals gnd alloys, analyzes the composl-
tion of different metals, anod l1sts the metals most resistant
- fo corrosion. The concluslon contains & number of suggestions

= for further study in corrosion prevention. The author thanks
M.N. Tyukina, Ye .N. Paleolog, G.P. Chernova, 'Yu.N. Mikhaylovskly,
A.P. Lunev, M.A. Timonova, V.N. Modestova, T.V. Matveyeva,
A.V. Byalobzheskiy, N.P. Zhuk, A.V. Shreyder, V.A, Titov,
M.A. Vedeneyeva, A.A. ILokotilov, G.K. Berukshtis, 0.G. Deryagina,
' A.Z. F&dotova, M.N. Fokiln, Ye.N. Mirolyubov, N.I. Isayev, R.M.

b Al'tovskly, P.V. Shohiglev, L.S. Kupriyanova, O.N. Markove,
card 2/24
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Theory of Corrosion (Cont.) ' S0v/3587

'S.A., Baykova, L.A. Leonidova, and Professors S.G. Vedenkin and
A.V. Ryabchenkov., Each chapter is accompanied by references.

TABLE OF CONTENTS:

Foreword 3
Ch. I. Introduction to Corrosion of Metals T
1. Definition of .corrosion and protection of metals 8
2. Practical examples of combating corrosion of metals 9
3. Extent of damage caused by corrosion 10
4}, Stages in the Hevelopment of the study of the corrosion of
metals 12
5, Thermodynamics and kinetics of corroslve processes 14
6. Classification of corrasion 16
7. Basic data on the structure of soli bodies 20
a, Ionic¢c bond 20
b. Atomic bond : _ 21
¢. Metallic bond 21
d. Molecular bond 23
Card 3/24
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Protection of Underground Metal (Cont.) SOV /2246

3. Characteristics of traction load
4. Characteristics of track
5, Potential zones of track
TII. Subway track network (L.B. Krotov, Englneer)
1. General data
2, Causes of leakage from traction load
3. Characteristlcs of traction load
L. Characteristics of track
. Potentlal zones of track

TV, Cathodic installatlons (M, I, Mikhaylov, Doctor of Tech-
nical Sciences, Professor

V. D-c transmission lines (K.K. Nikol 'skiy)

PART TWO. THEORY OF METAL CORROSION IN SOIL

ch. IV. Theory of Soil Corrosion of Metals (N.D. Tomashov,
Doctor of Economlcal Sciences, Professor
I. Corrosion element
II. Factor controlling corrosion
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Protection of Underground Metal (Cont.) SOV /2246
-, III. Electrochemical mechanism of soll corrosion 105
’ 1. Soil as a corrosion electrolyte 105
2. Anodic process 108
3, Cathodlc process 111
Mechanism of oxygen cathodic depolarization 112
Mechanlism of oXygen transfer in soll 115
Unequal working efficiency of cathode ends and center 122
4. Significance of ohmic reslstance 12k
5, Nature of the control of soil corrosion 125

5. Features of the work of corrosion couples in soil
corrosion 126

Extended macrocouples determined by varylng oxygen

penetration of individual sections of the soll 130
Macrocouples of local heterogeneity of solls 131

Macrocouples of underground structures of varying
depth 133
Macrocouples of the surface effect 134
Iv. Corrosion Activity of Soils 135
1. Electric conductivity of soil 136
o. Moisture of 801l 137
3. Acidity, pH value, and salt content of soil 137
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Referativnyy zhurnal, Knimiya, 1960, No. 20, P. 295, # 81439

AUTHORS: Tomashov, N.De, Berukshtis, G.K.
TITLE: A Method of Determining the Rate
Electrolytelgilgg \
_ PERIODICAL: Tr. In-ta fiz. khimii, AN 38
TEXT:

N

of Corrosion Processes tUnder Thin

SR, 1959, No. 7, PP. 5-10

The authors describe a new electrochemical method of determining

the corrosion rate from the magnitude of current on the mcdel of a micro-corrosion
alement, assembled from thin dissimilar metal plates having different electrocheml- \7(

cal potentials and serving as cathodes and anodes.

The anode and cathcde plates,

alternating in the packet, are insuiated from sach other by & varnish or micé

layer.
of the metal plates and the insulation.

plates iB ~s.0.5 ™, and that of the insulation 1s %0 - SOM =

The operating surface of the model 1s formed by the well-pelished faces
The conventional thickness of the metal

Contact panels

are arranged on the 1ower section of the packet, connected with the model ancdes

by conductors;

Card 1/2
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AQ06/A001
A Methcd of Determining the Rate of Corrosion Frocesses Under Thin Electrolyte
Films

This method of switching makes possible to switch off any number of electrodes in
case of necessity and to change the correlation of the cathode and ancde surfazes
of the model, It 1s shown that this method makes possible the atudy of basic
regularities; the effect of temperature, concentration and compesitior. of the
electrolyte, and the intensity of mixing the medium, on the corrosion rate in ad-
sorption and visible moisture films and in the electrolyte volume; the methcd can
be used to investigate the corrosion ra*e under varicus conditions,

A, Moskvicheva

Translator's note: This is the full translation of the original Russian abstracth,
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W, # 81433
y Ne., 0, p. 2%

f Referativnyy shurnal, Knimiyz, 19€0,

Transiaticn from:

~ . 2 * ' 4 2 ] ailte
A” [H‘ RS' Tom&ShOU N D. . Modestc va U .}I. BllnChe ’a}<19 > u }(
A m 8 g COII OSiOIi a'nd EleCtx o.he"‘1CEl B‘JI.&J L. O[
!'; ”[ E;u Me thods Of ves bi ab_t,!l
.

Metals Under STress g

, . pp. 6B-TT
e, In-ta fiz. knimii, AN SSSR 1959, No. T
PERIODICAL: . -

lE:x ‘ H gll m 1ins S {039} r C rrosliie [ 8 UN2is:s 5r2=<
“ y 'l he desj of a a b a wWas devel v-nd f‘ d '~j{‘,‘ﬂ act ] ‘}c.n +yrad
H ' C 1 1Y 0 Q o] 4
. e pe[ m b L n tkle Ope'z a CiOX. ac ll_.gha r o 5 = &
M ‘A a $ l“\(! ()()]\B‘;ml, l(ia(l i 1. g ' emrer asure a.x‘d
» = -
wi h 2

L3 s10n behavior
.1al of the specimen. The -,ur'i:o.: et 0.

reasuring gimultaneously t::zspz::r'll(li (low-alloy magr\%iiimegu:;e/laxzag N .o i
under stress of MAQ alloylution containing 35 g/1 bja e 00, ;efec .
B oot n, ;:Cl solution, when stress is & ;r B e tree of iy
shown that in 0.001 x;-'rm,‘l’r,iple rounded microp*.a,-ting‘i;_l 11‘.:;e : P A o
AL o iheiflgzmtgarsform into slits or intercrysias
+ne microp % 3
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: tala Under
Methods of Investigating Corroalon and Elactrachemioal Behavicr of Metals
etho
Stress )
ic cbaerved, The shress
NzCl + 20 g/1 KQCrO solution, coarse spotty corrcsion 1S cbhaerved

dcus practically not affect the shape of pithings.

Frem the authors' summary

Tans ater S Obe 3 8 the ’ AL o 3 AL SCRIEEY
n Thi is h mll Be AD]. Y .’.On Of H h ) 18 iA 1. Rus l 2
e A 2 t.rar at e or 1A an ab ra
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. 316
T lation from: Referativiyy zhurnal, Metallucglys, 1960, Nc. 8, p .
‘ran3la : 3
# 18903
AUTHORS? Tomashov, N. D., Isayev, N, I,
' I sats the Rzhavior of
TITLE: Using the Ohmic-Capacity Method to invefgbalg 5325%{;2?523@9
R Frotective Films During Corrosion OX Me+als in Sural
‘ 8-8i4
PERIODICAL: Tr Tn-+ta iz, khimiy, AN S8SR, 1959, No. 7, po. T '
Wi H . L
the remen’ }
cnsisting in thez combined measuref ,//(zb
EXTs T shors describe a methed ccns n T e o
TEXT; izia:;n layer < metal surfacses (metal«elfctraly?e) ?;i“zSion o
o A e 1 " study the state of a proteciive oxide film dyring cOrT .
rosistance, 4o study tne Svauve ©F e revences. y
+ansile stress acnditions, There are gfere

Yu, L.
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s/081/6o/ooo/o 17/007/016
26,1620 A00B/A00

reansiation from: Referativnyy shurnal, Khimiya, 1960, No. 17, pp. TH-T5,

# 68756
AUTHORS ¢ Fokin, M.N., Matveyeva, T.Vs, Pomashov, N.D,
TITLE§ Celis for Testing Metal-Solution Systems Under the Effect of Elec-

+ronic Radiaticn With Consideration of Polarization Phenomena

PERTODICALs  Tr. In-ta fiz. khimii AN SSSR, 1959, No. T, PP- 114-118

TEXT: Designs of & cell are suggested where the metallic electrode is

pslarized anodically (cell a) and cathodically (cell b) during electronic irradia-

ticn cof the metal-solution system, Characteristics of radiation are: electron

— energy ~ 1 Mev; density of the electron fluxX: 33X 1012 electr'cm/cm2 ., sec;

) pewser of dcsemén a layer of the solution near the electrode of 1-mm thickness;

k! 6.6 x 1007 ev/jem’ sec. Thickness of the layer of the circulating solution (%%

' NaCl) over the electrcde in cell ng". 1 and 10 mm (1ess and more than the thick-
nezs of “he layer of full aBsorption of the electron radiation energy). In cell

wat at a thickness of the solution layér equal to 1 mm, the corrosion rate of

Card 1/2
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Cells for Tezting Metal-Solution Systems Under the Effect of Electronic Radiation
Wizh Censideration of Polarization Phenomena

1X18H9T (1Kn18N9T) sieel is by 2 orders of magnitude higher than that of a non-
irraliatsd srecimsn, The nature of destructicn and the corrosion rate in irradia-
$icn are differens from those with anodiz polarization of the specimen from an

. extérnal current 2ource, These differences were not observed if the thickness of
the layer waz 10 mm, The placing of:a protector or cathodie polarization of the

speciman in 2011 "a"

a’ protesis it against increased corrosion during irradiation/
D, Kokoulina

Translator's notey This 1s the full translation of the original Russian ab-
stract,

Card 2/2
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8/081/60/000/017/008/016
AQO6 /ACO1
Transiation from: Referativoyy zhurnal, Knimiya, 1960, No. 17, P. 15, # 687157
AUTHORS: Tyukina, M,N,, Zalivalctlj_lf'.P., Tomashav, N.Ds 'c(
TITLE: Elechrin- iéfosccpieal Study of the Microstructure of Ancdic Oxide
Fiims cn Aluminum v
EERTODICAL:  Ir. Tnte f£iz, Knimil, AN SSSR, 1959, Ne. 7, PP. 165-174
TEAT: The auxinsrs stuited the effect of electrochemical conditions of ob-
vaining accdic sxide f:ims o Al ugpcn thelr structure and physicc-chemieal proper- i

tiez, The Al surface was inveatigated acter removel of the oxlide film in hot
colurion of 35 mi/l HsFOu, and 20.g/1 Cr0,. The surface of the oxide film and lﬁ(
the “PARSVET3E &h lcggltudinal spiits othhe oxide film were also studied. A

mach2l 13 desariped cf cptaining »arbon imprints from anodic oxide film splits.

It, 13 shtwn +pa* ancdie oxide films on Al surfaces sonsist of close-packed cells

in the form of hexagenal prisms, arranged with their base faces parallel to the

ancds sarface, The celiular etructure 1is formed within 3.7 sec after application

cf <he ancde currens and 4225 not change with a fursher growth of the oxide film

APPROVED F :
OR RELEASE: 04/03/2001 CIA-RDP86-00513R001756210008-1



HRSHSTS SO UTLEn:

"APPROVED FOR RELEASE: 04/03/2001

oSN SlRAT ATl

CIA-RDP86-00513R001756210008-1

B e e .

8/081,/60,/000/017/008/016
AGO6 /A001

1ms on 1
M1 3sccplcal gtudy of the Microstructur2 of Anodlc Oxide Fi
Elsasron.Micrisce Y,
AZumivcam

eize in ‘he cxide film increase 1inearly with anfincgzzixze
g p0?§ S ":“s shown thas the particular properties ot an e
fornas LEBSl?n. Yis ance against corrosicn and wear) obtained byllav
A \nardr_.f?c.:._ras;;? éxplalned by the {ncreaged size of cxide cells,
73 of hard AaTIeAoO8, - te the thickenirg of their walls.,

rming *hs oxide {ilm, Sue b

K

[ Y I Y
P

yu,. Polukarov

Tr -y - [ee R=] + ks slat v’v ab-
2 Tal <3 *the full '.-ran_lal:ion of the Jriginal Russlan b
Irans 1a%or S il =X AT - 9

£ E'—'CE':

APPROVED FOR RELEASE: 04/03/2001 CIA-RDP86-00513R001756210008-1"



"APPROVED .
R L b e e H:W?R RELEASE 04/03/2001
R AR B R g 5 St . .

CIA-RDP86-00513R001756210008-1

SRR N A TR A S

FEEDES

JES EREL
o

ey
[

9 (6) ,
AUTHORS: 7alivalov, F. P.y Tyukina, . N., 50V/32—25¢6-17/5}

. Tomashov, N. D. )
TITLE: Investigation of the Microstructure of Anodic Oxide Films on

Aluminum by the Aid of the Flectron Mioroscope
(Iesledovaniye mikrostruktury anodnykh okisnykh plenok na
alyuminii pri pomoshohl elektronnogo mikroskopa)

PERIODICAL: 7avodskaya Laboratoriya, 1959, Vol 25, Nr 6, pp 696-698 (USHR)

ABSTRACT: A method was devised, permitting the determination of the cell
structure of anodic oxide films on sluminum (rig 1). By this
method no impression is taken of the £i1m on the metallic

anode surface (Ref 1); instead, replicas are prepared of such

films. The method is based on the operation of taking off

and subsequently comminuting the oxide film, thus obtalning

microscopic particles which are split along the side-

(1ongitudinal geotion) or bottom- (cross gection) plane of

the hexagon lattice structure. Reproductions of these planes

of shear may be obtained by the carbon-replics method (Retf 2).

The preparation prooedure ig described. Observations were made

with the elactron microscope EM-% or UEM-100, and the samples
card 1/2 under investigation were of AV000 aluminum (99.99 % A1), which
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, Investigation of the Microstructure of Anodic Oxide SOV/32-25-6-17/53
* . Films on Aluminum by the Aid of the Eleetron Microscope :

were oxidized anodically in a 4 % sulphuric acid solution by
the method of the hard anodization (Refs 3, 4) (Figs 2, 3).
The figures show that the oxide film is a dense packing of
cells in the form of hexagon prisms. Data are supplied of
the dimension and quantity of cells (Table); they agree with
data obtained with an earlier desoribed method (Ref 1).
There are 3 figures, 1 table, and 4 references, 2 of which
are Soviet.

ASSOCIATION: Institut fizicheskoy khimii Akademii nauk SSSR (Institute of
. Physical Chemisiry of the Academy of Sciences, USSR)
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28(5) 50v/32-25-6-19/53
AUTHORS: Tomashov, N. D., Isayev, N. I.

— "

TITLE: Method of Investigating Corrosive and Eleotrochemical Properties

of Metals in the State of Stress (Metod jgsledovaniya ko ro-
zionnykh 1 elektrokhimicheskikh gvoystv metallov V napryazhennoi
gostoyanii)

PERIODICAL: Zavodskaya Laboratoriya, 1959, Vol 25, Nr 6, pp Too - 792 (uUssR)

ABSTRACT Phase oxide filme on metal surfaces exhibit a greater electric
. registance 80 that a change in electric resistance and capacity
js observable when subnitting & sanple to 8 gtress causing the

destruction of the oxide film. The degree of film destruction

may be evaluated by the rate and magnitude of such variations.

A system was devised ‘eeed oD this principle and usgd-forr

the jnvestigation of the surface oxide layer gtate according

to the electric resistance-capacity method in sample stressing
treatments. It may be observed from the scheme of the system

(Fig 1) and from the description that an electric current supplied
by an AC generator 2G-10 and having a potential of 1o-15 av is
used here. The circuit compensation ig done by gselecting

card 1/2 appropriate capacities with the AC current resistor KMs-6. The
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Method of Investigating Corrosive and Electrochemical SOV/52-25-6-19/55
Properties of Metals in the State of Stress

compensation moment ig determined according to the minimum

of the AC current amplitude on the oscillograph. The test takeg
place in a special vessel (Fig 2) in which the wire-shaped
sample is stretched (diameter 1-2 mnn). The experimental results
obtained (Fig 3 on anodiged aluninum, Fig 4 electropolished Al,
Fig 5 stainless 3Kh13 steel) show that in the case of deforma-
tions damaging the oxide film the capacity of the latter ig
increased, electric resistance drops and the electrode potential
shifts to more negative values. This holds for the case that
the new-formed oxide films (on the damaged spots) exhibit a
weaker electric regsistance than the primary films. To bhe sure,
also new oxide films way form whose conductivity is lower than
the one of primary films as, for example, is the case with
3Kh13 steel in 12 n m«o5 (Fig 6). There are € figures.

ASSOCIATION: Institut fizicheskoy khimii Akademii nauk SSSR (Institute of
Physical Chemistry of the Academy of Sciences of the USSR)
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AUTHORS:

TITLE:

PERIODICAL:

ABSTRACT:

ESST IR ST R A 2
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Tomashov, H. D., Byalobzheskiy, A. V., S0V/32-25-6-31/53
ov, V. D., Zalivalov, F. P.

Device for the Rapid Determination of the Quality of Anodic
Oxide Films on Aluminum and Its Alloys (Pribor dlya bystrogo
opredeleniya kachestva anodnykh okisnykh plenok na
alyuminii i yego splavakh)

Zavodskaya Laboratoriya, 1959, Vol 25, Nr 6, pp 738-739 (USSR)

For the detection of defective parts of anodic films the
device K-1 by G. V. Akimov and Ye. N. Paleolog is

usually used. The device permits the detection of very small
defects, does, however, not indicate the general quality of
the film; another disadvantage is the use of a sodium
chloride solution which may lead to & corrosion of the film.
Therefore, a new device was designed, K-2 - very similar to
K-1; the mode of operation of the new device is based upon
the fact that the conductivity of the anodic oxide film is
the greater the more porous it is. The construction of the
detactor of defects (Fig 1) is somewhat modified, stainless
steel 1 Kh18N9 or zink serve e. g. as electrode as copper
and aluminum may together form an electric cell. The device

S

A
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Device for the Rapid Determination of the Quality of SOV/32-25-6-31/53
Anodic Oxide Films on Aluminum and Its Alloys

Fig 2, Scheme) has plles as direct-current transmitters
2-4 v) so that-a non corroding electrolyte may be used
0.1 % solution of potassium- or godium bichromate). There
i are 2 figures.
ASSOCIATION: Institut fizicheskoy khimiil Akademii nauk SSSR (Institute
of Physical Chemistry of the Academy of Sciences, USSR)

Card 2/2

APPROVED FOR RELEASE: 04/03/2001 CIA-RDP86-00513R001756210008-1"



"APPROVED FOR REL H
SR T R SR S S R bR w‘@m‘m%&@&m&i@s E: 04/03/200 1 .

I SEZEERSE T SEDITIS MRS T

FF&-RDP86-00513R001756210008-1

[ hi=324]

18 (1) 05727

AUTHORS: W Andreyev, L. A., sov/32-25-1o—16/63
Tsayev, ¥. I. -
TITLE: Comprehenaive .Investigation of Stregs-Corresion Cracking -Processes
PERIODICAL:  Zavodskaya laboratoriya, 1959, Vol 25, Nr 10, pp 1200 - 1203
(USSR)
ABSTRACT: A device and a suitable method for simultaneous microscopic and

electrochemical investigation of stress —corrosion eracking proc-’
esscs were developed. The device includes 2 tensile-testing
machine with a visual and measuring recording system. Axial
tensile loads up to 250 kg can be applied; the total electrode
potential of the metal, and the potentials in the resulting
cracks, are automatically recorded, and visual observation of
the propagation kinetics of cracks is possible. The tesis are
carried out in a corroding medium which is constantly renewed.
The loading (stretching) takes place on the tensile--testing
machine (Fig 1) by means of & metal spring, and is adjusted by
a set wheel. Visual observation of the sample (of cracks) is
done by a microscope of type MIS-11. The tengile-testing ma-
chine was adjusted by a dynamometer of type DS-1. Inmediately
Card 1/5 pefore the test loading, the corroding liquid was put on the

AP :
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-. Comprehensive - Investigation of strees-Corrosion Cracking SOV /32-25-1 c-16/¢3
Procesges

sample by & glass tube. The changes in the electrochemical Do~
tential in the cracks weTe measured by means of appropriate
capillaries, an electron amplifier (Fig 2, Diagram), and a loop
oscillograph of type MP0O-2. The corrosion of alloy MA 2 was
tested in a solution of Na20r04(20 g/1) snd Nacl (35 g/1). The

oscillogran (Fig 3) of the potential changes on the sample sur-
face on stretching shows that, by the destruction of the oxide
film, an intense formation of anode segments OCCUTS producing

a maximum in the nscillogram. New microcells (oxide—film pores)
formed at the same time effect & retardation of anodic pelariza-
tion on the whole metal surface. The appearance of cracks
‘causes the formation of & steadily increasing anodic segment.
From a visual point of view, the propagation of cracks can be
divided into 3 periods: (1) The incubation period (from the be-
ginning of loading until the formation of cracks)j (2) the
period of uniform propagation of cracks (formation of hydrogen
bubbles), and (3) the period of accelerated crack development
(apparently of purely mechanical character). An incresse in

& i . : )
card 2/3 load shortens the first and second periods, and slightly ac
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Comprehensive Investigation of Stress-Corrosion Cracking §0V/32-25-10-16/63
Processges

celerates the third one. The results obtained confirm the as-

\ sumption of a film-electrochemical mechanism of stress corro-
sion cracking.There are 3 figures and 2 references, 1 of which
ig Soviet,

ASSOCIATION: Institut fizicheskoy khimii Akademii nauk $SSR (Institute of
Physical Chemistry of the Academy of Sciences, USSR)
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5(4), 18(7) S0v/76-33-2-11/41
AUTHCRS: /jffggggziLjil_gll—ﬁi:fovskiy, R. M.
TITLL: Investigation of the Mechanism of Electrochemical Corrosion

of Titanium (Issledovaniye mekhanizma elektrokhimicheskoy
korrozii titana). I Effect of the Halogen Tons Upon the

Corrosion and ElectrochemicalnBehavior of Titanium in Sul-
furic Acid (I. Vliyaniye geloidnykh ionov na korrozionnoye
i elektrokhimicheskoye povedeniye titana v sernoy kislote)

PERiODICAL: Zhurnal fizicheskoy khimii, 1959, Vol 33, lir 3,
pp 610 - 616 (USSR)

ABSTRACT: Recently several jnvestigations have been carried out
dealing with the corrosion properties of titanium, for
titanium has properties well suited for construction material.

The present paper deals with the effect of the c1”-, Br -
and J - ions ugpen the behavior of Ti in sulfuric acid so-
lutions. Cold-rolled titanium tin VT=-1D (0.1255 Fe,

0.022 - 0.02%5 M, 023 = 0,265 0, 0.05% Si and 0.017% 1)
wag investigated. The experiments were carried out in the

Card 1/ 3 air and in hydrogen atmosphere. The rate of corrosion was
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Investigation of the Mechanism of Electrochemical SOV/76-33-§—17/41
Corrosion of ritanium. I. Effect of the Halogen Ions Upon the Corrosion
and Electrochemical Behavior of Titanium in Sulfuric Acid

which are Soviet.

ASSOCIATION: Akademiya nauk SSSR, Institut fizicheskoy khimii, Moskva

(Academy of Sciences, USSR, Institute of physical Chemistry,
Moscow

SUBMITTED: July 18, 1957
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AUTHOR: Tomashov, li- Dy wivhaylovskiy, Yu. li.
TITLE: Mechanisnm of Anodic Dissolution of Metals in Soils (lekha~-

plzm anodnogo ragtvoreniya metallov v pochvakh)

PERICDICAL: Doklady Akadenmii nauk SSSR, 1959, Vol 124, lir 6,
pp 1285 - 1268 (USSR)

ARSTRACT: For the digsolution mentioned in the title as well as for
electrolytes the general equation holds:
mHQO

. o, - . .
He —~ Me umﬂzo + ne in which the primary stage

of the process 18 & migration of the metal ion into the soil
elactrolyte. A8 far as the anodic process is accompanied
by & hydration of the forming metal ions the presence of
a certain amount of moisture in the soil is an indispensable
condition (Ref 1), Creater yariations in the moisture of
nataral soils ray have a considerable influence upon the
rate of anndic metal dissolution., In this connection the
authors mention the jnvestization results of the aforesaid
Card 1/3 process in the case of nAypko" iron in soils of gifferent
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Mechanism of Anodic Dissoluticn of Metals in Soils SOV/20-124—6-29/55

moisture., Figure 1 gives anodic polarization curves ob-
tained in tie case of iren electrodes in 8and with 1-20¢
moisture in which cage the moigture was added in form of
HaCl solution. From the results it can be seen that the
stable potential of iron is shifted into the positive range
in the case of decreasing soil moisture; the inhibitions
of the anodic¢ recaction increase. A similar dependence exiats
in loam ceils. From the results obtained it can be scen that
the density of the self-dissoslution currents increases with
decreasing soil moizture, i.e. in connection with making less
complicate the cathodic process (Ref 1) whereas, the stable
petential of iron is shifted on the general curve 1 into
the positive ran:e (rig 3). Thus; the corrosion rate in-
creasen as calculated for the active (just moistened) anodic
surface with decrzasing s2il moisture, If the this rate
is calculiated for the vigsible surface the former will in-
crease only as long &s the making less complicated at the
cathodic process procceds more rapidly then the shrinking
of the active surface. In the case of a further decrease
in moisture the entire rate of metal corrosion will decrease
Card 2/ in consequence of the passivation of the basic surface of
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AUTHORS:: Mirolyubov, Ye. N., Kurtepov, I, M.,
. Tomashov, K. D,

TITLE: On Some Particular Features of the Cathode Process on
Stainless Steel in Solutions of Nitrie Acid (0 nekotorykh
osobennostyakh katodnogo protsessa na nerzhaveyushehikh
stalyakh v rastvorakh azotnoy kisloty)

PERIODICAL: Doklady Akademii nauk SSSR, 1959, Vol 125, Nr 6,

PP 1288-1291 (USSR)

ABSTRACT:

plotting cathode-polarization curves

The processes mentioned in the title were investigated by

(Fig 1). Investigations

were carried out for chromium- and chromenickel gteels

containing niobium,

and, for comparison,

8 platinum electrode,

The dependence of corrosion on the potential is shown by
figure 2. The following was found: The maximum ‘current
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AUTHOBS ¢ .TO-W’ Isayev, N. I. - SOV/20-126.5-45/69
TITLE: The Stability of the Passive State of Machanical Stresseg in

Metals (Ustoyohivost’ passivnogo sostoyaniya mekhenicheski
‘napryazhennogo metalla) B '

PERIODI GAL Doklady Akademii nazk SS3R,. 1959, Vol 126, Nr 3, pp 619-622 (UsSsr)

ABSTRACT: Xt ia said in the introduction to

. Of these formulas, even in the ocase

they never exceed 3 - 5 ny, ag experimental measuring values ape
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"The corrosion and passivity of titanium."

report to be submitted at Gordon Research Conferences - Nes ic
Meriden, N.H., 13 June-2 Sep 60, < Hew London,
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PHASE I BOCK EXPLOITATION 80v/A782
+ Noscow. Institut stall

Proixvodstyo 1 obrabotka stall i splavov (Production and Treatment
of 3Stsel and Alloys) Moscov, Ketallurgilzdat, 1560. 362 p,
(3eries: Its: Sbornik, 39) 2,100 copies printed.

3d4,: Ye, A, Borko; Ed, of Publishing House: 3, L. Jinger; Tech.
E3.: M, R. Kleymuan; Editorial Council of the Inmatistuto: M. A.
Glinkov, Professor, Doctor of Technlcal Sciences; R, N. Grigorash,
Docent, Candidate of Technical Sciences; V. P. Yelyutln, Profeasor,
Doctor of Technical Soclences; A. A. Zhukhovitakiy, Profeassr,
Doctor of Chemical Sclences; I, N. Kidin, Professor, Doctor of
Technical Sciences; B. 0. Livahits, 2rofessor, Doctor of Tech-
nical Sciences; A. P, Lyudimov, Profeasor, Doctor cf Technical .
Scilences; I. M. Pavlov, Corresponding Mcaber, Academy of Sciencen

FURPC3E: This book is intended for technical perscanel in incusiry,
sclentific institutions and schools of higher ecducation, dealing
with open-hearth and electric-furnace steelmaking, metal rolling,

*  physical metallurgy, metallography, and heat-ireatzent, It cay

n-au\wo

USSR; and A. ¥. Pokhvisnev, Professor, Doctor of Technical Stiences.

ey

2180 be used by students specializing &n thene fields,

COVIRAGE: The book contains resulis of theoretical and expericent-
al investigations of metallurgical and heat-engineering processss
in open-hearth and electric furnaces. Data ars included on the
following: desulfurizing of pig irom outside the dlant furnace,
intaraction of oxides of the cardbide-foruing metals with solid
earbon, the change of content of gases in the bath of the open-
hearth furuace in various periods of @elting, intensificaticn of
the eleciris melting of stesl, etc. Other articles deal with
the nornuniformity of doformation in rolling, the study of the
eontinucus rolling process, the dependence of the friction—
alippage coefficients in rolling oo & number of factora, and

| other prodblems in the presavoriAng of metals. Articles on

paysical netallurgy and the thecretical principles and technlques
of the heat treatnent of stoel are also included. Ko peracnalli-
ties are mentioned. Referencas asco=pany =ost of the articles.
Thers are 207 references, both Joviet and non-3oviet,

card 2/10

s Jorelik, 3, um. Docent, Candidate of Technical Sclences, V, M,
. Kcezaangv, Engineer, and Ye 3hchedrin, D..W»n.nu. {Departzunt*
of the Mnyaios of Metals and X- +» BEffect of Straino
Distortions and Aging on the Diffusion Rate in Kickel-Based
Alloys k123
T,, and 3, Popov, Engineer {Department of

Rollingj. ventigation o it UsTormation of Mstal in Diagon-
al Bean Paases . 800

—Setling, A, Y., Candidate of Technical Sciences [Departaent of
Klectrotechnics). Ragnetio Viscosity of High-Coercivity Alloys 22
v, N Doctor of Chemical Sciences, and_N P, Thuk, end
“Ye. T™O v dates of Chemical Sclences |Departaunt
~IT Torroslon.of Netals]. Behavios of Iron ame Staes 1o becane.
ing Solutions 438

¥, A. M., Doator of Chemical Sciences, and L, 2. Kozel',
mﬁuﬁm“.ﬂn.odurgnnnoﬂv Sciences [Departuent of Analytlzar—-"
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PEASE I MOOK FXPLOITATION 80Y/A535
Yoesoyuinyy eovet boo- tekhintcheaidkh ob

MerhXristalittnaya korroziys { korroziya mecallov v papryarhennca sceteyantl
{Iotercrystalline and Stress Corrosicn of Metals) Mos 1%
358 p. 3,000 coples printed. ) Moscow, Makgls, 1.

Ed.: T.A. Xevia, Candidale of Technical Sciepces; B4, of Publishirg Nouse
Nnu. Lescichenyxo, Rrgineer; Toch, E4,: V.D, Eltkind; Managing n.M. for !
Literatire on Metalworring and Isetromest Making (Kaskgis): ¥,¥. Rrbavinskly,
Engineer; Dditorial Boerd: I.A. Levin, Cisdifate of Techoical 8¢lences '
(Chalrman), Y.P. Batrakov, Caniidate of Technical Sciences, V.M, NiKiforoes,

anﬂphu-»h of Technical Sctlences, and A,¥. Turkorukays, Candidate of Technical
~ Sclences, ’

PURPOSE: Txis callectiom of articles 1s & ded for techknical »onDa
with pridlems of corroeion of metels, P '

COVERAGE: 3¢ ecllactisn cowtalns discussions of intererys
talline corrvsion of
stainless steels and stress corrosicn of carbon ntzels, lov-alloy and stainless
steels, eod light.weight and ponfarTeus allcyw. The tendenzy of steely of
variows omposition sxd rystem to torrode under certain conditions s up-nnu-ob

nd the sstare of corrosion and corroeion cracking 1s analysed. Yo personalities
are mentiored, Most of the articles are sccanpained by bibliograchic refereances,
the majority of which v Soviete

IT, DITERCETITAILINE CORROSIDN GF STAIRLESY 87II1A

—

Cheskie, B3, I,, Candida’e of Technical Bclences, %5.I. Yol'feon, and Tu, 8, r

Melvedev, Ergineer. Effect of Slov Beating on the Tenduncy of KALSVYT -
BLeEL Tivarg Intercrystalline Corrosien R 14

Thtmubin, P,Y., Candldats of Technlcal Sclences; and 2.7, Istriss,
Rt Vorkar. Btaty of ihe Tensnoey of the ORMER),
ILET), et LRANDT Types of Chroatun-Nizkel Steels Toward
Irtersryatalline Corrusica

Neyzrar, B.Z., F.A, lazces, and WM, Kurlepor, Canlidates of

fechnical Sciences, I-tercrystellise Corrosion Coccectratad

Alcrg the Paslon Line of Velded Jolnta of the 18-8 Type

Stadilized Steels ("Kutfe®Type Corromion) 39 ;
1

N5

luum\ikhtln\n: a4 L.V, Mircooe,- Effect of the Zleztric Kesting
o the 1X2EYT Steel On the Processes Determining Its Resistance
to I yetalline

. Te. A,, Candldate of Techatcal Bclences, L.P. Tentel',
Ty ¥, 1, Uuziss, Candidats of Technical Slences.
Rftect of the Xeat Treatzest of Somt Stainless Steels oo Thair
Tendeocy Tovard L 7stalline Corrosicn B ™

Daridcws!

wpv.u.t-bn\. Pugineer, Intercrystaliine Bes-Vater Corroston of
Kaatenitie Kigh-Otrengih Steels 92

Skverts, 3.1., Candidate cf Technical Sclences, ad Tu, 8, Karrwtsovs,
ﬂ..’ﬂagﬂgng Corroelon and Corrosion Cracking undﬂﬂbm--
Kigh-Allicy Acstenitic Steels 110

Zaotova, Ye. V., Enginrer. Tendency of Chromima-Alckel-Molybdarum-Copper
BT o Intercrystaliine Corrosion 126

Badaxov, AA,, Candidete of Technical Sciences. Develotmeot of Tvo-Phase
SEGAz Lftective Moena of Increasing Stainless Steel Resistance to .
Iatercrystailine Corroeton pi 11

Lavin, I.A., Candllate of Technlcal Sciences. More oo the Problem of the

~CEiser of Seainlces Otesd Intercrystailine Corrosion piv:}
Vedepeyers. M.A,, Rugineer, iuhmml”iﬁnﬁ'vﬁbaa af Chenical Bciences,

= . »terninirg Intercrys Corroation of Chromiun-Kicke)
Mstenitic Steels by Messuring the Intarnal Priction 152

: Doctar of Chemical Betences, Profeisor, and ¥,1. Moisators, ,«A i
aﬁgﬁo& Sciences, Effect of Stress on the Corrosion asd gﬁ“hu &

o of the Xugoeslun-Nacgroase Allay System :
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o 8/081/61/000/014/013/030
\&.836D B103/B217

AUTHORS: Tomashov, N, D,, Mikhaylovskiy, Yu. N.

TITLE: Electrochemical theory of underground corrosion of metals

PERIODICAL: Referativnyy zhurnal. Khimiya, no. 14, 1961, 332, abstract
144182, (Tr. In-ta fiz. khimii. AN SSSR, 1960, vyp. 8,
190 - 216)

TEXT: The authors examined data on the effect of soil structure and
properties (humidity, permeability) on cathodic and anodic processes in
underground corrosion. It was found that the rate of uniform total
corrosion Icorr of a metal in the soil can be calculated from the equation

Icorr = KIKIa/ (IK + Ia)' where K is a constant, IK is the density of the

cathodic limiting current at an iron electrode in the soil concerned
(oxygen permeability of soil), I_ is the density of the anodic current at a

given potential. The rate of local corrosion (f) can be estimated from
the oxygen permeability of soil I and from its resistance (9 ): AIK/_? ’

Card 1/2
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5/081/61
Electrochemical theory of.,. 3405/4214000/014/015/030

where A is a constant. The possibility of formation of large macrofields

is deterni -1
etermined by the equation I = B4 Ix/Alf » Where B is a constant, IK/A‘L

is the change of oxygen permeability i i
’ : Yy 1n a soil section of lengthAal., 0
basis of these assumptions a device for estimating the corrosfve aotivil:ythe

of so0ils was_designed and constructed., A !
translatiou.J L bstracter!s note: Complete

X
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TOMASHOV, N.D.; MIKHAYLOVSKIY, Yu.N.; LEONOV, V.V,

. Investigating the work of difi‘erentia.l acration couples in soils,
Trudy Imst.fiz.khim, 8:217-225 160, (MIRA 14:4)

(Soil corrosion)
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_TOMASHOV, N,D.; KRASNOYARSKIY, V.V.; MIKHAYLOVSKIY, Yu.N.

Fleld testing of the corrosion of steels ins oils. Trudy Imst.fiz.
khim, 8:226-234 '60. (MIRA 14:4)

(steel--Corrasion) (Soil corrosion)
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_TOMASHOV, H.D.; LUNEV, A,F.; IGNATOVA, 2.I.

Studying the protective properties of coatings by the capacitance-
~resistance methcd., Trudy Inst,fiz.khim, 8:254-263 '60.

(MIRA 14:4)
(Protective coatings—Testing) (Electric testing)
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TOM.ASHOV N.D.- LUNEV, A.F.; GEDGOVD, K.N.
Ty e

Investiga.ion of ion penetration and the poresity of protective
coatings by means of tagged atoms, Trudy Inst.fiz.khim, 8:264-
275 160. (MIRA M:Ip)

’(Protective coatings—Testing) (Ions—Migration and velocity)
(Radicactive tracers)
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TOMASHOV, N.D.; MIKHAYLOVSKIY, Yu.N,; LOPOVOE, G.G.

T f e, Trudy
Testing of insulation coatings for eracking during lem(l{IRA )

mt.fiz.khim’ 8:276‘280 '60.
(Protective coatings—Testing)
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KRASNOYARSKTY, V.V.; LUNEV, A.F.; TOMASHOV, N.D.

underground pipelines.
ive coatings on gr omn 14eh)

Fleld testing of protect
v Trudy Inst.fiz.khim. 8:281~290 160,

(Pipelinee-—corrosion) (Protective coatings—Testing)
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TOMASHOV, N.D.j MIKHAYLOVSKIY, Yu.N.j LEONOV, V.V,
e N
Kinetics of the deterioration of portecti;ezgzat:}zg)s on m?:.als Y
electrolytes. Trudy Inst.fiz.khim. 8:291~ . {IRA .

(Protective coatings) (Electrolytic corro:ﬂ.on)
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CTOMASHQV, N.D.; MIKHAYLOVSKIY, Yu.N.; LEONOV, V.V.
Kinetics of cathodic processes in the orrosion of motals under

khim, 8:297"30/0 'w'
protective coatings. Trudy Inst.fiz. (MIRA L4:4)

(Protective coatings) (Electrolytic corrosion)

i .
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Do y—do . ZHUK, H.P., Kand. khimicheskikh
oY, N ktor khimicheskikh naul; ¢
'mms’gﬁuk; MIROLYUBOV, Ye.N., kand,khimicheskikh naulk
ng solutionse Sbor.

Behavior of iron and steel in oxidisi ( 1397

Inst.stall no.39:438-449 160.

1. Kafedra korrozii metallov Moskovskogo ordena Trudovogo

Stalina.
Znameni instituta stall im. X.V.S
raanoge (Iron—-Corrosion) (Steel~-Corrosion)

(0xidizing agents)
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TOHASHOV M. D.. AL'TOVSKIY, R.M.; EUSHNEREV, M.Ysa.

Hethod for removing thin oxide films from titanium surfaces and study
of their structures. 2av.lab. 26 no.3:298-301 '60, (MIBA 13:6)

1. Institut fizicheskoy khimii Akademii nauk SSSR,
(Titanium oxides)
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AUTHORS: Tomashov, N.D., Chernova, G.P., and Markova, 0.N.
TITLE: influené:;?énodic polarization on the intercrystal-
line corrosion of stainless chromium-nickel steels

PERIODICAL: Zhurnal_éiikladnoy khimii, v. 33, no. 6, 1960,
1324 - 1334

TEXT¢ The poseibi‘lity of protecting steels against general and
intercrystalline corrosion by means of anodic polari@ation in sul-
phuric acid solutions and in solu§ions used for testing the ten-
dency to intercrystalline corrosion, was investigated. The mate-
rial tested was 2X18H9 steel (2Khl8N9) (free from titanium), con-
taining 0.15 - 0.25 % C. This steel, as quenched from 1050° and
subsequently tempered at 650° for 2 hours, is known to be liable
to fail by intercrystalline corrosion. Untempered, however, it
does not tend to fail by this mechanism. This steel was therefore
tested in both ongitions. The tendency to failure was determined
after boiling in a solution of the following composition: 160 g

Card 1/3
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8/080 60,/033/006/019/041/XX
Influence of anodic polarization ... D217/D302

Cuso, ° SHpO + 100 enPH,50, (8.8¢ = 1.84) + 1000 ml H,0 with addi-

tion of copper filings. The behavior of the stainless steel 2Kh18-
N9 was jnvestigated in the above range of potentials (from - 0.13
~"+1e3 V) in order to study ite corrosion behavior and develop
methods of .protecting it againet intercrystalline corrosion. The
study of the influence of anodic polarization ! intercgystalline
corrosion was carried out by plotting polarization curves by po-
tentiostatic methods and by corrosion tests at given potentials.
It was found that the range of the stable, passive condition of
quenched and tempered 2Kh18N9 steels in sulphuric acid solutions
lies between + 0.51 and + 0.83 V. In the tempered condition, this
range reduces to O to + 0.4 V. In the stable, passive state, this
steel, whether tempered or duenched, resisis failure by intercry-
stalline corrosion infulphuric a!.d golutions, the general corro-
gsion is extremely glight and anodic protection in this case is
possible. With an increease in aggressiveness of the medium, the
stable, passive range of the tempered gteel is reduced 1o a grea-
ter extent than that of quenched steel, and in a gtrongly aggres-
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Influence of anodic polarization ... D217/D302

sive medium may be entirely absent. In the transpassivity region,
the +tempered steel is liable to fail be intercrystalline corro-
gion, whereas the quenched steel is not. Protectl gainst inter-
crystalline corrcsion in the passive potential ra’ by means of
anodic polarization is possible both in the copper su§phate-base
testing solution and in solutions containing 10 %'HNO3 +lor 2%

NaF. There are jgures, 4 tables and 10 references: 8 Soviet-
bloc and 2 non-Soviet-bloc. The reference to the Eng..eh—language
publication reads as follows: R. Edelenau, RaWure, 17, 739, 1954.

X

SUBMITTED: November 24, 1959
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8/076 60/034/04/22/042
B010/B009
S 600
AUTHORS: Tomashov, K. D., Paleolog, Yo. N., Pedotova, A. Z. (Moscow)
——— SRS e £ e ]
TITLE: Electrochemical and Corrosion Behavior of gemiconductors in

Electrolyte Solutions. 1. Electrode Processes on Germaniunm in
gulfurio Acid golutions in the Presence of Hydrogen Peroxide

PERIODICAL:;  Zhurnal fizicheskoy Khimii, 1960, Vol. 34, Fo. 4, PPe 833 - 840

TEXT: Since germanium {5 the electron gemiconductor now most frequently used

the kinetics of the electrode processes of germanium monocrystals of the n- and
p-types in sulfuric acid golutions with different hydrogen peroxide contents was
jnvestigated in the present papeT. The samples were polished or etched in an I/H/

gR-4 solution (15 cm’ CHBCOOH, 25 on’ mm}, 15 om3 HF, and 0006 cm3 Brz). The

curves of cathodic polarization (rig. 1) of n-type germanium show that this ma-
terial behaves, in principle, 1ike a metal electrode., With regard to the discharge
of hydrogen ions n~germanium 18 not an effective cathode and exhibits a high hy-
drogen supertension. Table 1 shows the change in the hydrogen peroxide oconoentra-
tion of & sulfuric acid solution (pH = 1) + 0.11 ¥ B,0, in the cathodic
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80232
Electrocheaical and corrosion Behavior of gemiconductors 8/076 60/054/04/22/042
in Flectrolyte golutions. I. Electrode Processes on B010/B009

Germanium in sulfuric Acid Solutions in the Presence of
Hydrogen Peroxide

polarization of n-germanium in the preasence of air at 25°C. The process continues
until 3202 is reduced, and the cathodic polarization of germanium is greatly de-

creazed. The cathodic polarization of p-germanium ia more inhibited than that of
n-germanium, i.8., the 3202 reduction as well as the hydrogen ion discharge. This

may be due to an additional potential drop on account of the reduction of the
pumber of holes in p-germanium, 80 that the principal role in the reduction reac=
tion on p-germanium is played by the electrons in the zomne of valency. The anodic
behavior of p-germanium differs from that of n-germanium. The anodic dissolution
on p-germanium jg gimilar to that on normal metal. With current densities up t°[)4

30 ma/cm2 p-germanium remains active in all solutions and dissolves into 004*.
The volocity of delivery of the holes to the surface of n-germanium may be re-
garded as determining the anodic dissolution process of n-germanium. 7his results
in a marked ability of the electrode %o be polarized and in the occurrence of an
anodic saturation current whose magnitude 18 independent of the composition of
the solution and increases when the electrode is exposed %o 1ight. There are
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Electrochemical and Corrosion Behavior of Semiconductors S5/076/60/034/04/22/042
in Electrolyte Solutions. I. Electrode Processes on B010/B009
Germanium in Sulfuric Acid Solutions in the Fresence of
Hydrogen Peroxide
5 figures, 2 tables, and 7 references, 1 of which is Soviet. PH/

ASSQCIATION: Akademiya nauk SSSR Institut fizicheskoy khimii (Academy of
Sciences USSR Institute of Physical Chemistry)

SUBMITTED: July 4, 1958
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AUTHORS : Palsolog, Yeo M.y Tomashov, No Doy Fedotova, A. Ze
e i
TITLE Eleotrochemical and Corrosion Behavior of semiconductors in

Eleotrolyte Solutions. II. The Rate of Solution of Germanium
in Sulfuric Acid in the Presence of Hydrogen Peroxide

PERIODICAL: zhurnal fizicheskoy khimii, 1960, Vol. 34, Ho. 5
DP. 1027-1031

PEXT: The dissolution of germanium in electrolyte solutions has not yet
veen investigated gystematically though this problem is of special impor-
tanoe for the production of semiconductors, 1.@., for the etohing of the
gsurface of germanium. In the present papery the authors studied %he dissolu~-
tion of n-type and p-type germanium in H,50, (pH=1) H,S0, (pH=1) + hﬁ*’
+ 0,12 M H202 and 8.8 M H202° The solution was carefully mixed, and the rate
of dissolution was dstermined at 25°C by & colorimetric determination of the
germanium content of the solution in certain intervals. The analyses were
carried out by L. S. Kupriyanové. The results obtained (Table) show that

the rate of dissolution is independent of the type of germanium (n-type or
potype) and rises in the presence of H202° Furthermore, it changes 1ittle

in time. A oathodic or anodic polarization of the germanium elecirode
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Electrochemical and Corrosion Behavior of 8/076/60/034/05/14/0%86
Semiconductors in Electrolyte Solutions, B010/B002

II. The Rate of Solution of Germanium in

Sulfuric Acid in the Presence of Hydrogen

Peroxide

leads to a decrease in the rate of dissolution. On the strength of the
results obtained the authors establish that uader the present experimental
conditions the dissolution of germanium has an electrochemical nature. As .
the dissolution of n-type germanium by means of H202 is raised with the L3

same intensity as in the case of p-type germanium, it is assumed thet on
the surface of n-type germanium the concentration of holes is higher, and
that the cathodic process is facilitated by the reduction of hydrogen
peroxide. There are 2 figures, 1 table, and 4 references: 1 Soviat,

2 Germany, and 1 Ameriecan,

ASSOCIATION: Akademiya nauk SSSR Institut fizicheskoy khimif
(Academy of Sciences of the USSR, Institute of Physical
Chemistry)

SUBMITTED: August 4, 1958
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AUTHORS: Deryagina, 0. G., Paleolog, Ye. I, and_Tomashov, N. D.
TITLE: Electrochemical and Corrosion Behavior of Semiconductcrs?{

in Electrolytic Solutions. II1I. Dissoluticn of Germanium
in Contact With Other Metals

PERIODICAL: ghurnal fizicheskoy khimii, 1960, Vol. 34, No. 9,
pp. 1952-1959

TEXT: In the fusion of n-type germanium with indium, & narrow band cf a V7<\
p - n junction may be obtained. If electric contacts (Cu wires) are solder-

ed onto the germanium and indium with tin, and if the whole is insulated
against airswith the exception of the free Cu wire ends (e.g., with an

epoxy resin’shell), a plate cathode Ge - In - Sn - Cu is obtained (Fig. 1)

Zs the surface of this diode is edged before being embedded into the
resin shell, the electrochemical behavior of Ge in the many-ealectrode
system Ge - In - Sn - Cu was investigated, and the mechanism of its dis-
solution was explained. The experiments were carried out in 1 N NaOH sclu-
tiong of different H,0, contenfis (0.3 N H,0, and 1.0 N H,OQ)? or in pure
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Electrochemical and Corrosion Behavior of S/076/60/034/009/008/022
Semiconductors in Eleotrolytic Solutions. BO15/B056

ITI. Dissolutien of Germanium in Contact With
Other Metals

17.5 N 0,0, golutions. Samples of n-type Ge (of the type A M(DM) or BM(BU)),

Ia, Cu,; and Sn embedded in polyst rene‘ as well as pairs of n-type GCe-Cu
and n-type Ge-In, and ready diodes (of the type ATW-22 (DGTs-22)) were

used. The area of the electrodes in the diodes investigated are given

in Table 1. The corrosion current of Ge, as well as the quantity of the
dissolved Ge were determined by a colorimetric methed (Ref. 7); the sur- b7<
face profile of Ge was measured by means cf & microscope, or the currant
density and dissolution rate of Ge (in the pair Ge-Cu) was calculated

from the polarization diagram. A comparison between the experimental

date and the calculated values (Table 2) shows that a galf-dissolution

of Ge takes place, and that the latter increases with the H202 contant.

In the many-electrode system investigated, Ge 1is the anode and Cu is the
most effective cathode, whereas Sn and In are highly pclarized and; accerd-
ing %o conditions, act as a cathode or anode. The total loss of n-type

Ge (Table 3, Ge--Cu losa) in contact with Cu, In, and Sn is determined by
the rate of anodic dissclution or gelf-digsclution, the ratio between

APPROVED FOR RELEASE: 04/03/2001

CIA-RDP86-00513R001756210008-1"



"APPROVED FOR RELEASE: 04/03/2001 CIA-

e

)

R aanr el ios oy eiiare | e L M DU S e YA

gel
11 84218
¥ Electrochemioal and Corrosion Behavior of 8/076/60/034/065/006/022
Semiconductors in Electrolytic Solutions. B015/B056

III. Digsolution of Germanium in Contact With
Other Metals

the two rates depending on the H,0, content (Table 4), i.e., self-dia-
solution predominates in pure H202 gsolutions. The behavior of n-type Ge

during etching in the afore-mentioned solutions corresponds to the
activity of the Ge electrode in the system Ge - In - Sn -~ Cu, and is
subject to electrochemical rules. There are 6 figures,; 4 tables, and
8 references: 7 Soviet and 1 US.

ASSOCTATION: Akademiya nauk SSSR, Institut fizicheskoy khimii, Moskva \
(Academy of Sciences USSR, Institute of Physical Chemistry,
Moscow)

SUBMITTED: December 13, 1958
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AUTHORS: Paleolog. Ye. N., Korotkova, K. S., Tomashov, N, D,

g el

TITLEs The Kinetiocs of the Electrode Prooesses?on a Silicon
Electrode in Acid and Alksaline Solutions

PERIODICAL: Doklady Akademii nauk SSSR, 1960, Vol. 133, No. 1,
pp. 170 - 173

TEXT:; The authors investigated the discharge rate of hydrogen ions on
silicon and the anodic dissolution rate of siliscon in 0,2 XN H2804n

1,0 ¥ H?, and 5.0 N KOH at 25°c° n- and p-type single orystals of silicon
7ith different resistivity (0.2, 10.0, and 23,0 ohm,om) and & diffusion
length of 0.5 mm were used foxr the investigation. The samples had the same
crystal orientation. The surfgce was mechanically ground by means of

boron carbids or etched at 80 C with a KOH-solutionm. Contact was

established by means of rhodium electrolytically deposited on the sample

and a soldered-on copper wire. Fig. 1 shows the ourve of the cathodic
polarization of n-type Si. In 32804 a considerable inhibition of the VT//

card 1/3
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The Kinetics of the Electrode Processes om a 8/020/60/133/01/41/070
Silicon Electrode in Acid and Alkaline Solutions BO04/B00T

H-ion discharge was observed also on Si with a ground surface, The pre-
gence of 8 gemiconduotive oxide layer is assumed, which proved that by
means of a partial reduction of the layer with ourrent reversal, and
further by etohing the KOH, polarization is considerably reduced. In
5.0 N KOH the oxide layer is soluble, the discharge rate of the H-ions
depends only little on the resistivity of the Si-electrode, snd the
n-type Si behaves 1ike a metal electirode. Fig. 2 shows the curve of the
cathodic polarization of p-type silioon. Polarizetion is stronger than
in n-type Si, the nature of the solution exerts little influence upon the
kineties of H-ion discharge. The anodic polarization is showa in Fig. 3.
In 32304, the oxide layer is not soluble and has a high degree of ohmic

resistivity. Si is highly polarized, and oxygen is separated. The pre-

gence of the oxide layer is proved by grinding-off the siliocon electrode
during the experiment, In this case, the slope of the polarizagion curve

was considerably flattened up to a surrent density of 15 ma/cm o In the

case of higher ourrent densities, the oxide layer oould not be com=

pletely removed, In 1.0 N HF, a different behavior of n- and p-type 8i

was observed, p~type Si was not passivated up to a surrent density of L+//
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The Kinetics of the Electrode Processes on & 8/020/60/133/01/47/070
Silicon Electrode in Acid and Alkaline Solutions  B00O4/B0O7

30 ma/omz. In the casé of n-type 8i, a hindranté of the anodic process
occurred already at 1.0 ma./mn , which ias explained by the hole limiting
current being attained. The electrochemical behavior of silicon thus in
electrolytes is in principle similar to that of germanium; and is de-
termined by the type of conductivity. Silicon, however; differs from
germanium by the formation of the chemically inactive Siozolayer with

high ohmie resiétivity which hinders the cathodioc and anodic reactions.
There are 3 figures and 6 references: 2 Soviet, 3 British;, and 1 German.

ASSOCIATION: Institut fizicheskoy khimii Akademii nauk SSSR (Institute
) of ' Physical Chemistry of the Academy of Scoiences, USSR )

PRESENTED: March 3, 1960 by A. N, Frumkin, Academician

SUBMITTEDs March 3, 1960
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Derysgine, 0. G., Paleolog, Te. i., Tomashov, N. D.
A ———
Anodic Dissolution of Cermanium With a p-n Transition

FERIODICAL:  Doklady Akedemii nauk SSSR, 1960, Vol. 133, No. 2,
pp. 308 - 391

TEXT: The objective of the present paper was to determine the conditions

for e selective etching of the p-n transitions of germenium teking into
account the electrochemical processes of the diode components at the
boundary of the solution. The authors investigated the distribution of
the potential, the current density, and the dissolving speed in the com-
ponents of a germanium diode at various enodic polarizations. Indium-
germanium diodes were used for the test in which germanium of the

(DM) type, es well es a germenium single crystal with p-n transition
were applied. The samples were embedded in epoxy resin and ground at a
right engle to the In-Ge contact plane. They were then polished and
after etching in H_O_, they were anodicelly polarized in O.1 N NeOH or

) Y
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0.1 N H280u at room temperaturc and in dispersed daylight.
to the indium. The potential

tive pole of the circuit was cornected

CIA-RDP86-00513R001756210008-1
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§/020/60/133/02/39/068
BOOL/BOGL

The posi-

distribution wes measured with a capillary detector, the depth of the

solution (the profile of the surface)

with & Linnik double microscope.

The width of the zone of p-type germenium was determined by the pre-
cipitetion of copper with cathodic polarization of the p-n transition

in pyrophosphate golution.

zation of indium, Pp- and n-type germanium in 0.1 N NaOH.
In contrast to In the high degree

polarization occurs in In and n-Ge.

Fig. 1 shows the curve of the anodic polari-

A strong

of polarization of n-type germanium is not due to passivity but to the

1ow degree of hole concentration.
tion on the surface of the diode
Fig. 2b shows the surface profiles
amperages obteined.

opinion this
transition. This 1s confirmed by
polarization of the n-Ge surface

Card 2/3
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Fig. 2 shows
at an anode current of 0.05 - 14.00 ma,
after 60 min.and Fig. 2v gives the
The current density of n-Ge is
of the ancde current on the boundary of the solution.
is due to the injection of holes in n-Ce above the p-n

Fig. 3 which
decreases as the distance

the potential distribu-

greater than that
In the authors’

shows that the anodic

from the Lf//
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fncdaic Dissolutlon of Jermenitn S/O20/60/l33/02/39/068
p-n Transition BOOh/BQGh

p-n transition increnses. This 1s duc to @ Jdecrcased concentration of
the injected holes. It the germanium diode Ly anodically polarliwed from
indium a high degree of anodic polarization of indium occurs and it is
above all the p-Ge and the adjacent zones of n-Ge which dissolve. With
a cathodic polarization from n-Ge its dissolution can be stopped and
concentrated to the narrow zone of p-Ge. Indium is not polarized in
HQSOA and mainly indium and the edjacent zone of p-type germaniwn are

dissolved. Similar results were obtained with the germanium single
crystal. Because of the different anodic polarizability of n-Ge, p-Ge,
and In end because of the existing p-n transition a selective etching
of a germanium diode or triode is possible. There ere 3 figures and

9 references: b4 Soviet, 1 Americen, 3 British, and 1 German.

ASSOCIATION: Institut fizicheskoy khimii Akademii nauk SSSR (Institute

of Physical Chemistry of the Academy of Sciences, USSR)
¥
PRESENTED: February 3, 1960, by A. N. Frumkin, Academician

SUBMITTED:  March 2, 1960
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TOMASHOV.,_Nikon Danilovich; ZHUK, Nikolay Platonovich; TITOV, Vasiliy
Alekseyevich; VEDENEYEVA, Mariya Aleksandrovana; EL'KIND, L.M.,
red. izd-va; ISLENT'YEVA, P.G., tekhn. red.

[Laboratory work on the protection of metals from corrosion] Labo-

ratornye raboty po korrozii i zashchite metallov. Moskva, Gos.

nauchno-tekhn. izd-vo lit-ry po chernoi i tsvetnoi metallurgii,

1961. 239 p. (MIRA 14:7
(Metals—-Corrosion)

Lﬂ&&' R

APPROVED FOR RELEASE: 04/03/2001 CIA-RDP86-00513R001756210008-1"



IIA
PPROVED FOR RELEASE: 04/03/2001

SRS T TR ST STAL
b _‘Lfi‘;ﬂ?ﬁ‘m, SE R BN N P Gk P T T
= 3 A,..gx.:,‘a:;‘v

CIA-RDP86-00513R001756210008-1

L S R s R e T

o
53

R ET
i A

3262L
\ %5300 T
AUTHORS: Vedeneyeva, M.A.,(Tomashov, N.D.
TITLE: Effec;t of deformation upon the in‘bercrystalline failure of nichrome

steel
ug-Lg, abstract

giya, no.ll, 1961,
metallich. materi-

hurnal. Metallur
nchita konstrukts.

PERIODICAL: Referativnyy 2

111325 (V 8b. nKorroziya 1 za8

alov"', Moscow, Mashgiz, 1961, 116 - 126)

The authors studied the affect of deformation caused by cold rolling
1ntercrystalline fajilure of

TEXT:
and dressing of the surface by emery paper upon ’
teels 0X 1889, 1X18H9, and X23 H23 M3 A5

Cr-Ni steel, The 8
The cold deforma

(O¥n1BN9 1Kn18N9,

y of these steels o inte

This 18 related to the fact that in the process of de-

os carbides and t{he oL -phase geparate out. The
tempering and deformation,

tated in the course of
As result of this,

and 1its concentration is reduced.

forming along
carbide phase which is precipi

separates out on & great area
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8/137/61/000/011/102/123
Effect of deformation ... A060/A101
ths corrosion resistance of the boundaries increases, The deformation of steel L)&

before tempering (in the zone of dangerous temperatures) lowers the tendency to
intercrystalline corrosion in a greater degree than does deformation after
tempering, Cold deformation before tempering at 650° entirely eliminatas the
tendency of steel Kh23N23M3D3 to intercrystalline oracking under reductions of

21 - 60%, and that of steels OKhlBN9 and 1Kh1BNO - under reductions of 49 and 58%
respectively., The rate of intercrystalline etching of specimens of steel 1Knh18N9
with etched surface notably exceeds the corrosion rate of the specimens dressed
with emery- paper, There are 10 references,

Ye, Layner

[Avstracter's note: Complete tr'anslation]
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AUTHORS: Tomashov, N.D., Andreyev, L.A,

e e

TITLE: Oxidation of titanium at high temperatures

FERIODICAL: Referativnyy zhurnal, Metallurgiya, no. 11, 1961, 46, abstract
111708 (V sb. "Korroziya i zashchita konstrukts, metallich, materi-
alov', Moscow, Mashgiz, 1961, 127 - 132)

(VD-1D) in the interval 800-1,150°C- in gaseous mixtures of OptNp in various pro-
portions, Under soakings longer than one hour the oxidation follows a linear

law in the entire temperature range under investigation, For 1,000°C a functional
dependence was obtained of the oxidation-rate constant, characterizing the linear
portion of the kinetic curve, on the partial pressure of 0 in the gaseous mixture.
The kinetias of O dissolution in the metallic base was studied for the tempera-
ture of 1,000°C. It is assumed that the oxidation process 1 controlled by the O
diffusion into the metallic base of the specimen. There are 8 references,

TEXT: A study was performed of the oxidation kinetics of Ti mark BT -1] &</

[Abstracter's note: Complete translation] Ye. Laymer
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B110/B101
AUTHORS : ?gfggggzi_ﬁ;,n., Mil'vidskiy, M. G.
TITLE: Etching of titanium in acid solutions and alkali melts

PERIODICAL: Referativnyy zhurnal. Khimiya, no. 22, 1961, 259, abstract
221182 (Sb. "Korroziya i zashchita konstrukts. metallich,
materialov". M., Mashgiz, 1961, 133 - 150)

TEXT: A study of the possibilities of etching Ti in HZSO4, HC1 (acid), l//
and HNO3 with fluoride additions showed the etching efficiency of

pu—

' industrial T% scale to depend on the oxidation temperature. Scale forming
~ at 800 - 850 °C was _chemically stable to acids, but was sufficiently easy

to remove at >1000°C. The anodic and cathodic behavior of Ti in the

acids mentioned, and in HF containing admixtures, was studied. For

etching Ti in alkali melts (NaOH melt), a 10 - 20 min treatment at 400-430%

and subsequent washing in hot 15% H2804 are recommended. [Abstracter's

note: Complete translation.]
Ccard 1/1
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3/1}7/627000/001/186/237

A006/A101

AN., Shamgunova, R.D.

11 4300
AUTHORS: momashov, N.D» Al' tovekiy, A.M., Prosvirin,
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The authors' summary

[Abstracter's note: Complete translation]
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s/081/61/000/023/028/061

B138/B101
AUTHORS: _Tomnshov N. D., Al'tovskiy, R. M., Viadimirov, V. B.
TITLE: Investigation of the corrosion of titanium and its alloys

in solutions of bromine and methyl alcohol

PERIODICAL: Referativnyy zhurnal. Khimiya, no. 23, 1961, 288,
abstract 231255 (sb. "Korroziya i zashchite konstrukts.
metallich. materialov". M., Mashgiz, 1961, 164 - 172)

PEXT: An investigation of the corrosion resistance of Ti and Ti alloys in
solutions of Br in CHBOH has shown that alloys with an a-structure, BT1

BT3 (VI3) and BT 3-1 (vr3-1). It is noted that in all the Ti alloys the

(vr1) and BJ5 (VD5), are less resistant than those with an « + p structure,
rate of corrosion increased with the Br2 concentration of the solution, V///

and that Ti iodide is more stable than technically pure Ti. An addition
of water to the CHBOH + Br2 was found to reduce the rate of corrosion, due

to the formation of a protective oxide film. Ti is also subject to

Card 1/2
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intercrystalline corrosion, which increases with a reduction of the Br2
concentration in CH,OH from 5 to 1 ‘o, If the water content of the

solution is more than 30 %, however, both intercrystalline and general
surface corrosion cease. The corrosion of Ti in Br2 + CH5OH solutions

is found to be of an electrochemiczl nature. In anhydrous solutions Ti
can be protected by cathode polarization. For total protection in a 2%
solution of Br2 the potential must be maintained at around -0.350 v.

[}bstracter's note: Complete tranelation{]
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AUTHORS : Tomashov, N. D., Al'tovskiy, R. M., Chernova, G. P.s Arteyev, A. D.
S
TITLE: Corrosion resistance of titanium alloyed with molybdenum, chromium

and palladium

PERTODICAL: Referativnyy znurnal, Metallurgiya, no. 1, 1962, 83, .abstract 11584
~ (v sb, "Korroziya i zashchita konstrukts, metallich. materialov®,
Moscow, . Mashglz, 1961, 173 - 186)

TEXT: Alloying of Ti with palladium raises considerably its corrosion re-
sistance in HQSOu and HCl. Considerable reduction of the Ti corrosion rate 1s
already observed when it is alloyed with a small Pd amount. (0.1%) . An increase
of the Pd content jn the alloy > 24 is not recommended. Electroghemical {nvesti-
gations have shown that an increase in the Ti corrosion resistance when it is
alloyed with Pd, results from the shift of the stationary potential of the alloy
to a range of values where 14 is partially or fully passlve, due to the reduced
overvoltage of the cathodic, reaction. Alloying of T4 with molybdenum increases
P4 pesistance due to the considerably reduced ability of the alloy to anodic dis-
solving as compared with non-ailoyed Ti. Alloying of T{ with chromium does not
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raise its corrosion resistance, and even reduces same in some cases, since Cr is

less prone to passivity than Ti in HyS04 and HC1, at a potential corresponding to B
a stationary potential of Ti.. Ternary T1-Pd-Mo alloys and Ti-Pd-Cr alloys are

more resistant than the binary T1-Pd alloy. This is due to a decrease in the cur-

rent of ancdic Ti dissolving near the potential of full passivation, when it is

alloyed with Mo or Cr., There are 17 references.

Author's summary

[Abstracter's note: Complete translation]
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AUTHORS; Titov, V.A., Agapov, C.I., '];omashov, N.D,
TITIE: Corrosion of tantalum, niobium and their allofﬁ in sulfuric acid at

high temperatures

PERIODICAL:  Referativnyy zhurnal, Metallurgiya, no, 1, 1962, 82, abstract 11581
("Korroziya i zashchita konstrukts, metallich. materialov", Moscow,
Mashgiz, 1961, 187 - 195) :

- TEXT: The authors studied the behavior of Ta, Nb and their alloys, contain-
ing21.6; 34.0; 49.h; 67.3 at. % Ta, in Hy80, at high temperature. In 90%
HQSOA, at 250°C, during the transitién from an alloy containing 3.0 at, $ Ta to -
an alloy containing 49 4 at, % Ta, an over 30-fold decrease of the corrasion rate
was observed (from 15.1 to 0.5 g/ma.hour) and also an abrupt change of the poten-
- tiaT toward the- positive side (from 0,25 to 0.77 v, 1.e, more than by 0.5 V).
The abrupt changes in the anti-corrosion properties of the alloy ocorrespond_to the
first threshold of stability in the Ta and Nb correlation, equal to 4/8 atomic
fraction. Extended tests (120 hours) of Ta-Nb alloys under experimental condi-
tions, do not _shift the threshold of. stability towards the rate of other Ta-Nb
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correlations in the alloy. 1In 104 H2804 at boiling temperature of the solution

(1029C), the internal stresses (cold hardness) shift the electrode potential of

the alloys to the negative side, by 0,05 v on the average, but both cold hardness

and stress applied do not reduce the corrosion reaistance nor cause gorrosaion

cracking of the alloys, Tests with the Ta-Nb alloy containing 96.2 at.% Ta in

various HQSO;* solutions at 250°C, have shown that 70% H2804 is the most aggressive
medium as compared with_its solutions of other concentrations, There are 11 \){
references,

The author's summary

[Abstracter's note: Complete translation]
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AUTHORS3- Tomashov,. N, D.,  Strekalev,. B, V,
TITLE; Investigating the ccrrosion rate of ferro-carbon alloys in acids

-at.elevated tempesratures

PERIODICAL§ Referativnyy zhurnal, Metallurgiya, no. 1, 1962, 80 - 81, abstract
‘ 11569, ("Kerroziya, 1 zaghehiia’ konstrukts, metallich, materialov",
Moscow, Mashgiz, 1961, 196 - 199)

TEXTP: Increased *epperature of:acid causes a sharp increase of the cor-
rosion ratz of Fe-C alloys; +he corroslon rats increases also at a higher C
content in $ne alloy in non-oxtdizing acids, and 4n oxildizing aclds-it decreases
due to the partial inhibition of *he anodic process, The effect of temperature
on the diffusion raty of carbon steels in HC1, HNO and HESOIP can be described
by the expensptial equation K = Aexp ( - E/RT).. ™Re authors determined the ac-
tivation energy of prccess:s. of carbog-steel, diffusion in HNO,, H,S0) and HC1,
For HNO; the achivation enswtiy 1is squal to 10,5 kcal, for H,30) and IC1 it is
13.5 ané 17.35 keal, respectively, -

[Abstracter’s note: Compiztz ":ra:sle.,ion] Author's summary
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PERIODICALz Referativnyy zhurnale niy8as 2%, 1961, 290, abstract
231276 (sb. wgorroziy® ; zashobl xonstruktse petallich-
materialov". M. Mashgizs 1961, 200 - 214
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alloy is more effectively reduced if it has a Cu coating. 1In H5P04 an

addition of Ag ions to the acid gsolution is the mogt efficient way of
reducing corrosion of the stainless steels and the Ni alloy. L/Abstracter's )/

note: Complete trans lation.]
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AUTHORS s Pitov, V. A., Tomashov, N. D.
: K
TITLE: - A study of the endurance of card wire

PERTODICAL: Referativnyy zhurnal, Metallurgiya, no, 1, 1962, 67, abstract 11616
e .(8b.. "Korroziya.l zashchita konstruktis, metallich, mategiglov".
. Moscow, Mashgiz,. 1061, 215-222)

- TEXT: gteel brands 55, 50T (508), 5OrC (5008), 50T1 and 60 were studied.

Steel 55 has the best fatigue and corrosion-fatigue indices. For wire made of

this steel Fy, = 25 kg/mm2 was obtained in air, When high stresses are applied,
wire made of steel 55 has a fatigue resistance over 50 to 90 times higher than
wire of steel 50Ti and 60 respectively. At comparatively low stresses, the
fatigue-resistance indices of wire made of steels. 55, 50T1 and 60 become -close 5
+to each other,. The endurance of wire made of the test brands of steel in tap —
water decreases to such a degree that even for the best wire made of steel 55,
at,.the lowest. st_r_ess’ 4ested by us (25 kg/mmz), the conditional ultimate corrosion
fatigue was not reached. Wire made of steels 55 and 60 has the highest indices
‘of eorrosion-fatigue resistance in tap water, and wire of steela 500, 5063 and

card 1/2
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5071 have the lowest indices, The emulsions used in fiber-combing are less
aggressive media than tap water, A conditional ultimate corrosion fatigue of

'55 kg/mme was established for wire of steels 55 and 500 in emulsion of the
Krasnokholmskaye fabrika (Krasnyy Kholm faotory), while for wire of steels 60,
5068 and 50Ti this limit was reached at a stress of 35 kg/mm2 in these conditionms,
The emulsion of the Kupavinskaya fabrika (Kupava factory) 1s less agressive than
the emulsion of the Krasnyy Kholm factory, In the former emulsion a conditional
corrosion-fatigue limit of 55 kg/mm2 was established even for wire of the worst
steel - 50 Ti. Card wire of steel 55 made of polished wire rod has higher
endurance indices in tap water than wire of the same steel but made of unpolished
wire rod. Preliminary grinding of the wire rod before the latter 1s drawn into
wire may be oonsidered as one of the methods for prolonging the service life of
oard olothing,

—

Authors' summary

[Abstracter's note: Complete translation]

84 Card 2/2

APPROVED FOR RELEASE: 04/03/2001 CIA-RDP86-00513R001756210008-1"



04/03/2001 CIA-RDP86-00513R001756210008-1

FRET, REEEEEN

57062 /61/000/002 /602/ 12
B115/8207

AUTHOR: Tomashov, N. D.

Yoy

TITLE: Control factor and corrosion protection of metals

PERIODICAL: Izvestiys Akademii nauk SSSR. Otdeleniye khimicheskikh
nauk, no. 2, 1961, 236-245

PTEXT: The author classified the various methods of corrosion protection
not with respect to their application or technology, but on the basis
of the theory of electrochemical corrosion and the mechanism of each
method. For this purpose, it was necessary to determine the control
factor of each individual protection method, i.e., the degree of J/
inhibition of the corrosion process with application of the respective
protection method. It is known from publications that the dependence
of the corrosion current characterizing the corrosion rate on the
factors of electrcchemical corrosion is represented by the following

v - v°

equation: I = k 2

P+ P + R’ where Vﬁ - VZ denotes the difference of
k a B

Card 1/7
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the initial equilibrium potentials of the cathodic depolarizing process
(Vz) and the anodic reaction of metal dissolution (V:) or, in other words,

the degree of thermodynamic instability of the rospective system; the
denominator characterizes the general inhibition of the system;

PP the mean cathodic, Pa the mean anodic polarizability, R the total b/
ohmic resistance of the system. Proceeding from this method, the
author establishes a scientific classification of various protection
methods on the basis of their effect upon: I) Reduction of the degree
of instability of the system, II) inhibition of the cathodic process,
III) reduction of the anodic process, IV) increase of the ohmic
resistance of the system. The most important data of the table are

a8 follows: I, II, III, and IV are compiled as A: change of the
promoting or inhibiting factors of the corrosion process.
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B C
General characteristics Concrete methods of corrosion ?

of the protective measure

protection

rChange of internal factors
(of metal)

Change of surface factors
of the product

I<

card 3/7

1) Alloying increasing the thermo-
dynamic stability of the alloy;

2) admixtures to the alloy increasing
the continuity of the resulting
corrosion products

1) Coating with & continuous layer

of a nobler metal; 2) insulation-

and varnish coatings; 3) lubricants;

4) lining and coating with non-

metallic substances; 5) oxide-, V//
phosphate-, and other films;

6) enameling; 7) metal coatings
forming corrosion layers of higher
protection

-
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Change of external factors 1) Change of the external medium

{of external conditions or forming a layer with higher pro-

of the corrosive medium) tection; 2) change of the corrosion
conditions causing a layer of
higher protection; 3) change of
the corrosion conditions in such a b/// ;
way that the corroding agent is - s
kept apart from the metal surface :

rchange of internal factors 1) Reduction of the surface of
{of the metal) cathodic spots in the metal;

2) introduction of admixtures to the
alloy increasing the overvoltage

of cathodic depolarization

Change of surface factors 1) Metal coatings with a high

II J of the product ' overvoltage of cathodic depolariza-
tion; 2) non-metallic coatings with
the same effect as above, or an
inhibiting effect toward the diffusion
of cathodic products in the film
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Change of external factors 1) Introduction of cathodic inhibitors
(of external conditions or into the solution; 2) reduction of
of the corrosive medium) concentration of the cathodic

depolarizers on the cathode;

3% cathodic electrochemical protection
Change of internal factors 1) Alloying increasing the anodic

(of the metal) passivation capacity of the alloy;

2) introduction of active cathodes
into the alloy

. Change of surface factors 1) surface treatment of the metal
of the product increasing the passivation capacity 4
(polishing); 2) coating of the prod- —
I1I uet with a layer of stronger passivat-
ﬁ ing metal; 3) varnish coatings or

lubricants with & passivating dye
Change of external factors 1) Introduction of anodic inhibitors
or production of a stronger passivat-
ing external medium; 2) anodic

Card 5/7
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electrochemical protection
(inhibition of anodic processes due
to the occurrence of passivity)
Change of internal factors No clear examples
(of the metal) or the surface
factors v///
Iv Change of external factors Increase of the ohmic resistance,
e.g.: drying of the bottom or -
dehydration of liquid fuels

In general; those protection methods are most efficient which act upon
the chief control factor of corrosion. If several protection methods
with the same control protection factors are applied at the same time,
efficiency inoreases; 1if control protection factors are not the same,
it may decrease, The protection methods reducing the degree of
thermodynamic instability, always entail a corrosion reduction, the
effect of these methods is, however, smaller if the total inhibition
in the system is very high.
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There are 1 table and 14 references: 8 Soviet-bloc and 6 non-Soviet-bloc.
ASSOCTIATION: Ingtitut fizicheskoy khimii Akademii nauk SSSR
(Institute of Physical Chemistry of the Academy of
Sciences USSR)

SUBMITTED: August 3, 1959

[ <
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D041/D113

AUTHOR « _Tomashov, N.D., Doctor of Chemical Sciences, Professor,
ernova, G.P., Candidate of Chemical Sciences

.TITLE: New method of electrochemical protection of metals against
corrosion-anode polarization.

- PERIODICAL: Khimicheskoye mashinostroyeniye, no. 3, 1961, 30-33

TEXT: The.authors state that there are many electric-protection methods
which are applied in industry in order to prevent metals from corroding as
described by N.D. Tomashov (Ref. 1: Teoriya korrozii i zashchity metallov
[?heory of corrosion and metal protection}, Izd. AN SSSR, 1959), (Ref.2:
Zashchita metallicheskikh konstruktsiy ot korrozii protektorami j(Protection
of metal structures from corrosion by means of protectors), Oborongiz, 1940),
and by V.A. Pritula (Ref. 31 Katodnaya zashchita zavodskoy apparatury
Eathode protection of industrial equipment], Goskhimizdat, 1954). None of
these methods use anode polarization. Nevertheless, anode polarization
can be used as corrosion protection, if a metal in a given medium tends to
passivation; the passivity of the metal considerably reduces the anodic dis-

solving. The resistance to corrosion of some metals and alloys (iron, stain-
Card
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less steel, titanium, zirconium, tantalum, etc.) is based on the passivity
phenomena. The passivity of these metals can be established by increasing
the oxidation effect of the medium, or by anode polarization of the metal.

A constant passivity potential of the motal can be maintained by an electronic
automatic-regulation device, i.e. a potentiostat. Phe displacement of the
metal-potential in the electrolyte solution necessary for obtaining the pas-
sive state can be generated by the following methodst by changing the oxida-
tion-deoxidation potential of the medium as described by J.D.Berwick and U.R.
Evans (Ref.4: "Journal of Applied Chemistry”, v. 2, no. 10, 1952), by anode
polarization from an external electric source as described by C. Edeleanu
(Ref. 6: "Nature", v. 173, no. 4407, 1954), through contact with an electri-
cally positive metal heving a large enough surface as described by the au-
thors (Ref. 7 Tomashov, N.D., Chernova, G.P., Lgsledovaniya Ppo nerzhaveyu-
‘shchim stalyam [ Stainless-steel investigations], izd. AN SSSR, 1956), by
B.W. Buck Sloope and H. Leidheiser (Ref. 8: "Coérrosion”, v. 15, no. 11, 1959)
and by M. Stern and H. Wissenberg (Ref. 9: "Journal of the Electrochem, Soc.Y
v. 106, no. 9, 1959), by introducing ions of precious metals into the elution,
and by introducing a cathode hardener into the alloy., In order to determine
the potential range within which the metal has the smallest dissolving speed,

potentiostatical curves must be plotted. Fig.2 shows such curves for 2X18H9
Card 2/9
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(2Kh18N9) steel. Since inter-crystalline corrosion is one of the disadvant-
ages of stainless steel, the authors together with O.N. Markova (Ref. 16:
nZhurnal prikladnoy khimii", v. 33, no. 6, 1960) investigated the effects
of anode polarization on the above-mentioned phenomena using 2Kh1BN9 steel
which tends considerably to inter-crystalline corrosion after tempering at
6500 for 2 hours. The results are compiled in table 2. Table 3 shows the
limits of the stable passive-state range of 2Kn18N9 steel hardened at 1050¢
(15 minutes) and tempered at 650° (2 hours) in HpSO4 sclutions. Fig.4
shows the anode polarization curves for titanium. The authors state that
anode electrochemical protection can be used when the aggressive fluid has
a good conductivity. The potential range in which the metal is sufficient-
ly passive is large enough for the reliable operation of an industrial auto-
matic potentiostat, this value must not be smaller than 50 millivolts as
described by J.D. Sudbury, O.L. Riggs and D.A. Schock (Ref. 17: "Corrosion',
v. 16, no. 2,'1960). At present, the anode protection method is being in-
troduced into industry. It has been proposed for titanium under the effect
_of HC1 and HpSO, as described by A.H. Barber (Ref. 19: "Corrosion, preven-
tion and control", v. 6, no. 1l, 1959). Anodic protection of devices during
sulfurization is already being used as treated by D.A. Schock, 0.L.Riggs; /><
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and J.D. Sudbury (Ref. 21: "Corrosion"; v. 16, no. 2, 1960) and by 0.L.Riggs,
M. Hutchison, N.L. Conger (Ref. 22: "Corrosion", v. 16, no. 2, 1960). The
passivity of the metal can be kept constant not only through anode polariza-

N tion from an external current source, but also through electric contact of
the protected part with the metellic protector of an electric furnace. M.
Pra%ak (Czechoslovakian patents, 86080, 150157) has proposed such a pro-
tection method for chrome-nickel steels in hot HpS04 solutions; he recom-
mends metal oxides, i.e. Fez0, or MnO, as protector materials. The experi-
mental results obtained and” the above-mentioned literature show that wide-
scale industrial application of the anodic method for protecting carbon
steel, stainless steel, titanium and other metals (which have a passivation
tendency) from corrosion; is possible. There are § figures, 4 tables, and
22 references, 14 Soviet-bloc and 8 non-Soviet bloc.,. The four most recent
English-language publications read as follows: J.D. Sudbury, O.L. Riggs,
D.A. Schock, "Corrosion", v. 16, no., 2, 1960; A.H. Barber, "Corrosion, pre-
vention and control®, v. 6, no, 11, 19593 D.A. Schock, 0.L. Riggs, J.D. Sud-
bury "Corrosion", v. 16, no. 2, 1960; 0.L. Riggs, M. Hutchison, N.L. Conger,
"Corrosion", v. 16, no. 2, 1960,
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AUTHORS : Matveyeva, T. Vo, Tyukina, ¥ P.y paviova, V. A+
Tomashov, N. D.
TITLE: Research on the anodizing of titanium in gulfuric acid

solutions

PE’RIODICAL: Referativnyy zhurnal. Khimiya, no. 13, 1962, 410, abstract
13K166 (sb. "Titan i yego splavy". no. 6. M., AN SSSR,
1961, 211-220)

TEXT: Research into a process of anodizing Ti is desoribed. The
composition (in %) tested was Fe 0.1%; Ni 0.15; 81 0.17; ¢ 0.05; :
N2 0.098, Cu0.34; with Ti forming the remainder in golutions of HZSOA' /

The suthors studied the growth and properties of the films in relation P
4o the time of anodizing (up %o 8 houra)j D, (1-10 a/dmz); temperature
(20-100Qc) and concentration of B,S0, (0-80 ). Anodizing of Ti in H,S0,

at about 20°C ocours at a high terminal voltage (up to 100 v) and results
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