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PERIODICAL:

Tomashov, N. D., Al'tovskiy, R. M., S0V/20-121-5-33/50
Arakelov, A. G.“-\\\‘“mm

The Anodic Protection of Titanium in Sulfuric Acid (Anodnaya
zashchita titana v sernoy kislote)

Doklady Akademii nauk SSSR, 1958, Vol 121, Nr 5,
pp 885 - 888 (USSR)

This paper investigates the processes of the formation
of oxide films by self-passivation of titanium in
solutions of sulfuric acid and the processes on the metal
surface which are caused by anodic polarization. The
investigations were carried out for titanium of the type
VT-ln—\éo:o,zs - 0,26%, H: 0,022 - 0,023%, N: 0,017%,
Fe:0,12%, Si: 0,05%) in solutions of sulfuric acid at
room temperature. A dicgram shows the behavior of
titanium during the dressing (zachistka) of the surface
in solutions of sulfuric acid. Titanium restores the
passive state after the dressing of the surface in a

5% solution of sto4. In 10% 32504, titanium remains
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The Anodic Protection of Titanium in Sulfuric Acid SOV/20-121-5-33/50

in the active state after dressing. The potential

of the active state of titunium in sulfuric acid
was equal tow~n0,3 V., The oxygen in the air dissolved
in the electrolyte, plays the principal r®le in the
conservation of the stability of the passive state
of titanium in diluted solutions of sulfuric acid.
If the titanium surface is treated in a 10% solution
of H2804 in an oxygen atmosphere, the titanium also

turns into the passive state. There is a protecting,

stable oxide film on the surface of titanium in the

passive state. Also the surface of titanium in its

active state is partially covered by an oxide film. The

second diagram shows the curves of the anodic polarization

of titanium in solutions of sulphuric acid of various

concentrations. The unodic polarizebility in the region

of the active dissolution of titanium increcses if

the concentration of the sulfuric acid decreases. The

last diagram shows the results of the corrosion experinments

, on titanium samples with and without anodic protection.

Card 2/3 The corrosion losses of the non-protected samples increased
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The Anodic Protection of Titanium in Sulfuric Acid SOV/20-121-5-53/50

lirearly with time. After an anodic protection of

titaniuw in both of the investigated solutions of

sulfuric acid practically no corrosion losses were found.
There are 4 figures and 12 references, 9 of which are Soviet.

ASSOCIATION: Institut fizicheskoy khimii Akademii nauk SSSR (Institute
of Physical Chemistry,AS USSR)

PRESENTED: April 11, 1958, by P.A.Rebinder, Academician
SUBMITTED: April 8, 1958
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AUTHORS: Tomashov, N. D., Chernova, G. P., Al'tovskiy, R. M. , 32-3-17/%52
Blinchevsidy, G. K. —

TITLE: Development of a Method of Metal Dressing by a Solution for the
Purpose of Studying the Effect of Passivity
(Razvitiye metoda zachistid poverkhnosti metallov pod rastvorom
dlya issledoveniya ya¥leniy passivnosti)

PERIODICAL: Zavodskaya Laboratoriya, 1956, Vol. 2, Nr 3, pp. 299-303 (USSR)

ABSTRACT: The method meptioned.in the title was developed by G. B. Klark and
GoV. Akimov gRef. 1gJ The system was improved in that metal=-dressing
is carried out on the entire part of the surface that is in con-
tact with the electrolyte; the emery stone has an automatically
controlled and constant velocity; the test vessel is thermally
controlled, and experiments can be carried out in an atmosphere
of different gases. A schematical drawing with an exact descrip-
tion is given. The influence of the composition of stainless eteel
on the velocity of the formation of the protective coating as well
as that exercised by the composition of the solution upon the

Card }/2 latter in tungsten, zirconium, and titanium was investigated. As
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Development of a Method of Metal Dressing by a Solution 32-3=17/52
.for the Purpose of Studying the Effects of Passivity

may be seen from the results of investigation and from the dia-
grams given, the influence exercised by the composition of steel
is of decisive importance. Among other things it was found that an
increase of the concentration of chlorine ions in the solution
renders re-establishment of the passivation of zirconium and titane
ium more difficult, whereas that of tungsten is rendered somevhat
more easy. The re=passivation of titanium in a 3n HCh¢ 0.2n NaJ
solution is independent of the influence exercised by the oxygen
in the air, as it promotes the formation of the ~complex ions.
The method described makes it possible to carry ot other investi=
gations of this kind a3 e.g. that of the influence exercised by
proteciive coatings upon the polarization properties of metals.
There are L figures, and 2 references, 2 of which are Slavic.

ASSOCTATION: Institute of Fhysical Chemistry AS USSR (Institut fizicheskoy
khimii Akddemii nauk SSSR)

AVAILABLE: Library of Congress

Card 2/2 1. Metals-Passivity-Effects 2. Metala-Coating-Methods
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TOMASHOV, Nikon Danilovich. Prinimali uchastiye: TTUKINA, M.N,; PALEOLOG,
Yo X,; CHERNOVA, @,P,; MIKHAYLOVSKIY, Yu.R,; LUNEV, A.F,; TIMO-
HOVA, M.A.; MODESTOVA, V.N,; MATVEYSVA, T.V.; BYALCBZHESKIY, A.V.;
gHUE. N.P,; SHREYDER, A.V,; TITOV, V.A,; VEDENEYEVA, M,A.; LOKO-
PILOV, A.A,; BERUKSHTIS, G.K,; DSRYAGINA, 0.G.; FEDOTOVA, A.Z.;
FOKIN. M,N.: MIROLTUBOV, Ye.N,; ISATEV, N.I.; AL'TOVSKIY, R.M,;
SHCKIGOLEV, P.V,. YEGOROV, N.0., red.izd-va; KUZ'MIN, T.¥
tekhn.red,

[Theory of the corrosion and 3lie protection of motals] Teoriia

korrozii i zashchity metallov, Moskva, Izd-vo Akad  ,nauk SSSR,

1959, 591 p. (MIRA 13:1)
(Corrueion and enticorrosives)
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Use of titaniwm in some industriel branches. Biul.tekh.-ekon.inforgx.
no, 518487 160. (MIRA 1413)
(Titanium)
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TOMASHOV, N.D.; AL'TOVSKIY, R.M.; KUSHNERRWV, M.Ya,

Method for removing thin oxide filmes from titanium surfaces and study
of their structures, 2Zav.lab. 26 no0.3:298-301 '60, (MIBA 13:6)

1. Institut fizicheskoy khimii Akademii nauk SSSR,
(Titanium oxides)

APPROVED FOR RELEASE: 03/20/2001 CIA-RDP86-00513R000101210006-0"



"APPROVED FOR RELEASE: 03/20/2001 CIA-RDP86-00513R000101210006-0

IR A TR 55'1- T ;ml?—f?ﬁ% B AR RS S0 S 1 PN o) B}':ﬁ'?’:?-jzﬁl‘}i}‘_'i b5 EH’ :Yiﬁi-iﬁl%ﬁﬂfﬁfiﬁﬁm ?EIS-'T! .T—"-- SUEHE TR T G
8L4631 !
" $/076/60/034/010/012/022
1g 8310 2808,1530, 1954 BO15/B064
AUTHORS: Tomashov, N. D. and Al'tovskiy, R. M.
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9
TITLE: Investigatioac of the Mechanism of\Electrochemical Corrosion

of TitaniumY\II. Corrosion and Passivity of Titanium in
Hydrochloric Mcid Solutions in the Presence of Platinum,
Copper, and Iron Ions .

PERIODICAL: Zhurnal fizicheskoy khimii, 1960, Vol. 34, No. 10,
pp. 2268-2274

TEXT: The passivating action of Pt4+-, Cu2+-, and Fe3+ ions upon other
metals, e.g., stainless steel and titanium has previously been studied :
by various researchers, among them by D. G. Monipenni, B. P, Artamonov, VX(
A. I. Shultin, G. P. Maytak, N. I. Gratsianskiy, G. P. Chernova and

N. D. Tomashov, D. Shleyn and D. Smatko. The electrode potential shifts,

when these ions are added, to more positive values. Uhlig and Geary

(Ref. 9) assumed that Cu2+ and Fe3+ adsorb on the titanium surface, take

up electrons and form dipoles whose negative end dips into :he solution,

Card 1/6
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Investigations of the Mechanism of Electro- S/O76/6o/034/010/012/022
chemical Corrosion of Titanium. II. Corrosion BO15/B064

and Passivity of Titanium in Hydrochloric Acid

Solutions in the Presence of Platinum, Copper,

and Iron Ions

80 that passivation is due to a8 saturation of the valence forces of the
surface atoms of the metal. The present paper investigates the influence

of the Pt4+—, Cu2+-, and Fe3+ ions on the electrochemical and corrosion
behavior of titanium in a 15% hydrochloric acid solution at 25°. BT -ITA
(VT-ID) titanium was used (0.13-0.15¢ oxygen, 0.015% hydrogen, 0.024¢.
nitrogen, 0.12¢ iron, 0.03% silicon). The admixtures were added ia the
form of H2Pt016'6H20, Cu012“2H20 or Fe013“6ﬂ20. The experiments were made

in closed vessels, and the rate of corrosion wag determined from the weight
loss of the sample. Table 1 gives the results obtained, showing that in
the case of small amounts of admixtures, corrosion is accelerated, i.e.,

most by Pt**, less by cu?*, and least by Fe '
leads to the passivation of titanium with an efficiency decreasing from

ptd* over Cult to Faot, Anodic polarization (Fig.
transition from the acti

- An increase in admixture

1) also leads to a
ve to the passive state. From the curves of

Card 26
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Investigations of the Mechanism of Electro- s/076/60/034/010/012,022
chemical Corrosion of Titanium. II. Corrosion B015/B064

and Passivity of Titanium in Hydrochloric Acid

Solutions in the Presence of Platinum, Copper,

and Iron Ions

cathodic polarization it may be seen (Fig. 2) that in the presence of

the cations added, the polarization curves reach essentially more

positive potentials up to the limiting diffusion current than the curves

in pure hydrocnloric acid. Measurements of the constant potential after a
purification of the titanium surface in the solution showed that only if

the Ptd+-jon concentration is increased to 3°106 g.ion/1 in 15% HCI, IX
titanium remains in passivated state after the purification of the

surface. For iron ions, spontaneous passivation is only reached at a

concentration of Fe5+ 1-10"5 g.ion/l. The results show that the Pt4+»,

Cu2+-. and F133+ ions are anodic inhibitors, which due to the acceleration
of the cathodic process (Fig. 2) effect an anodic passivation of the metal

surface (Fig. 1). The action of the Pt4+- and C\12+ ions may take place
in two directions - on the one hand, as cathodic depolarizers, on the
other hand, they form affective cathodic areas thus, accelerating the

Card 3,6
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Investigations of the Mechanism of Electro- $/076/60,7034/010/012/022
chemical Corrosion of Titanium. II. Corrosion B015/B064

and Passivity of Titanium in Hydrochleric Acid

Solutions in the Presence of Flatinum, Copper,

and Iron Ions

cathodic process. The F93+-ions accelerate the cathodic process only as
depolarizers. By a similar _mechanism it is possible that other noble

metals such as Pt4+ and cu®* bring about the titanium passivation as well v)</
as ions with variable valence (e.g. Sn, Pb etc) in a similar way as the

Fe3+-ions. V. I. Layner and N. G. Kudryavtseva are mentioned in the text.
There are 3 figures, 1 table, and 14 references: 10 Soviet, 1 US, and 1
German.

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

SUBMITTED: January 21, 1959

gﬁ: ]
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y . 15% HCl Bea fo(ii[;un — 0,23
15% HC] Fo¥ 0,00004 0,25
| 0,00005 0,29
! ,00008 0,00
15% HCl Cu+. 0,000005 0,25
) 0,00004 0,32
! 0,00002 - 0,39
i . 0,00003 0,38 '
. : 0,00004 0,0
Lo 15% HC P+ : 0,0000005 0,55
: . 0,00000075 0,68 .
, s 01,000001 0,59
) : 06{- 0,000002 0,00 -
+ 15%HCI 4+ . | Boa nobamxn —_ 25
v +0,8% NeF [P+ - 0,0000006 | .. 308 ..
e 0,000045 . [ 323 ..~
" o005 | " 328"

s/o76/6o/o,4,’o.o/o14/022 ,
B015/B064 i

Legend for Table 13

corrosion if titanium in 1591

hydrochloric acid solution |

in the presence of iron, cop

per, and platinum ions, 1 =
solution, 2 = added cation,
3 = concentration of the ‘
state in g.ion/1, 4 = cor-.
rosion rate in g/m *hour,

5 = without addition.
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57081/61/000/022/029,/076
B110/B138

AUTHORS: Tomashov, N. D., Al'tovskiy, R. M., Prosvirin, A. V.,
Shamgunova, R. D.

TITLE: Corrosion of titanium and its alloys in sulfuric acid
PERIODICAL: Referativnyy zhurnal. Khimiya, no. 22, 1961, 255, abstract

221151 (Sb. "Korroziya i zashchita konstrukts. metallich.
materialov". M., Mashgiz, 1961, 151-163)

TEXT: It has been found that the corrosion-resistance of Ti in H2504

is increased if the Ti surface is saturated by oxygen and, especially,

by N2 and H2= [Abstracter’s note: Complete translationj
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s/081/61/000/023/028/061

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

in solutions of bromine and methyl alcohol

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

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

BT3 (VT3) and BT 3-1 (VT3-1). It is noted that in all the Ti alloys the

I (VT1) and B[S (VT5), are less resistant than those with an a + p structure,
rate of corrosion increased with the Br2 concentration of the solution, b///

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

3 2

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

Card 1/2
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Investigation of the corrosion... B138/B101 !
intercrystalline corrosion, which increases with a reduction of the Br2
concentretion in CHBOH from 5 to 1 %. If the water content of the V//
solution is more than 30 %, hovever, both intercrystalline and general -
surface corrosion cease. The corrosion of Ti in Br2 + CHBOH solutions

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

[ﬁbstracter's note: Complete translation{]
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3?0551 61/000/022/030/076

FE o B110/B138

AUTHORS: Tomashov, N. D., Al'tovskiy, R. M., Chernova, G. P.,
Atreyev, A. D. —_—

TITLE: Corrosion resistance of alloys of titanium with molybdenum,
chromium, and palladium

. PERIQODICAL: Referativnyy zhurnal. Khimiya, no. 22, 1961, 255, abstract
221152 (Sb. "Korroziya i zashchita konstrukts. metallich.
materialov", M., Mashgiz, 1961, 173-186)

TEXT: It is noted that Pd increases the corrosion resistance (CR) of Ti

more efficiently than Pt. Alloying with molybdenum increases the

resiatance of Ti as it has less tendency to anodic dissolution than

without this addition. Far from raising its CR, the addition of Cr even ><
reduces it in some cases. Ternary alloys Ti-Pd-Mo and Ti-Pd-Cr have
greater resistance than the Ti-Pd alloy. This is because the current
required for anodic dissolution of Ti around the potential for complete
passivation is less than when it is alloyed with Mo or Cr. [Abstracter's
note: Complete translation.]
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AL'TOVSKIY, R. M.

Cand Chem Soi, Diass -~ "Investigaticn of the mechenism of electro-
chemical corrosion and the protecticn of titanium in acid media®.
Mosoow, 1961. 15 pp, 20 om (Acad of Soi USSR, Inst of Elscotrochem);
200 coples, liat of 10 works by the author on pp 14-15 (KL, No 9,
1961, p 176, No 244272). /B1-50366/
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5/076/61/035/005,/004/008
l§ €500 B101/B218

——————
AUTHORS: Tomashov, N, D., Chernova, G.P., and Al'tovskiy, R. M. (Moscow)

TITLE; Study of the mechanism of electrochemical corresion of
titarium. 1II. Cerrosicn and electrochemical behavier of
titariun and titenium alloys with platioum and palladium in
aclutions of sulfuric and hydrochleric aoid

TERIODICAL: nturanl fizicheskey kbhimid, v. 35, no. %, 1961, 1068.1077

TEXT: The corrcsien resjis*anze of titanium to high n:id concentrations and
temperatures abeve room temperature aas improved by =llcyirg with Pt or Pd.
The follewing alleoys were made of titanium ¢f the type BT-1 {VT-1), alloyed
in a vacuur high-frequency furrase: nc. 1: Ti+ 1! % Ft; no. 2: Ti42 % Pt;
no. 3: Ti+1 % Pd; no. 4; Ti+2 % Pdy and no. 5: pare Ti {remclten VP-1)
The electrcohemical charasteriat{cs of these ramples were studjed by
recording the potenticstatic polarization curves with an electronis

potenticstat. Pig. ' shows the resnlt: obtained from 40 % H?SO4 for Ti

and Ti +1 <% Pt with the chara~teristis zoints Egy= steady rotentialg
Ey=passivation pctential corresperding to the paasivat:en current Igs
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Study of the mectanium ¢f elestresnemisal... R101/B218

Eqp = potential cf compiete passivaticr, aorresponding te the current Ine of
the pasgive ntate; Ear=aotxvqti0n petent ql; Ik ia the ¢athodio, and Iu the

anodio currenty Ey- retential of the hydrogen electrade.  The other alloys
shewed similar results. Fig., 2 presents those chtained from 40, 60, and
0 % H?SOA. As may bte seep from Fig. 4. there are tve corrosion maxime

with Ti, btut only ons with “he alleys. Anodic pelarizition ir HC1l showsd
the same behavicr as an H?SO4 With Ti in 20 % HEC! (Fig 6). however, a

cathedic passivity cocurred due t: the formaticn of a rrobentive layer cof
titaniur hydride. The resultis are as fcellows: 1) Titaniur alloys
sentaiming Pt and Pd are mucn nore resistant tc ~orrcsicn than purs Ti.

2) Increased temperature arnd acid ccrcentraticn :emplicates the passivaticn
of T{ because the potential is shifted in the direction cf rositive values.
3) In alloys of T: containing Pt and Pd, the steady potential becomes more
positive due to a reduction of the bydrogen overvcltage by 3%0-400 nmv and,
thus, lies within *the range where Ti is completely cr alumost completely
passivated. This fact leads to an increase in the carrosiocn resistance of
these alloys. There are 7 figures, 2 *ables, arnd !! references: S Soviet-
bioc and 6 non-Soviet-bloc. The 2 most important references to Bnglish-

Curd 2/7
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Study of the mechanism of electrochemiocal... 3101/B2

language publications read as follows: J. B. Cotton, Chemistry and
Industry, no. 3, 68, 1958; L. B. Golden, I. R. Lane, W. L. Acherman,
Industr. and Engng. Chen., 44, 1930, 1952,

ASSOCIATION: Akademiya nauk SSSR, Institut fizicheskoy khimii (Academy of
4 Scienoces, USSR, Institute of Physical Chenistry)

SUBMITTED: August 3, 1959

Fig. 1: Potentiostatio ourves of anodio olarization of Ti and Ti +1 % Pt
in 40 % I12804 at 25 and 50°C. Legend: as‘ schematic anodic potentiostatio

curve (explanation in the text); 6) cathodic curves: 1) T4 in 40 % 32804

at 25°C and with inoreasing I; 2) idem with decreasing I; 3) T4 at gooc;
4) T +1 % Pt at 250, 5) idem at 50°C; anodic curves: 6) T4 at 25°C ane

®ith increasing I; 7) idem with decreasing I3 8) Ti at 500C; 9) T4 +1 ¢ Pt
at 25°C; 10) idem at 50°¢. :
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5/020/61/141/004/014/019

B101/B110
AUTHORS: Tomashov, N. D., Al'tovskiy, R. M., and Kushnerev, M. Ya,
TITLE: Examination of structure of passive oxide films on the

surface of titanium
PERIOL(CAL: Akademiya nauk SSSR. Doklady, v. '41, no. 4. 1961, 913 - 916

TEXT: The suthors studied composition and structure of passivating films
forming in auto-passivation of Ti in various solutions and in anodic
passivation. Reference is made to a previous paper (Zav. 1ab., no. 3

(1960)). Here, the oxide film forming on oxidizing in air on titanium

and its alloys BT -5 (VP-5), 813 (VTZ), and 813 -1 (VT2-1) was found to

consist of TiO, In this case; the oxide film was loosened from the metal

base by means of a 5% Br solution in anhydrous methanol, and electrono- 0///
graphically analyzed by "transmission”. In the present study, the same

method was used. Composition and strusture of films forming on Ti were
examined: (1) in auto-passivation in 5% HCl, 5% H2SO4§ 6% HNOi. 1 N NaCl,

1 N NaOH at room temperaturej (2) in anodic oxidation in 40% H2304 at the

APPROVED FOR RELEASE: 03/20/2001 CIA-RDP86-00513R000101210006-0"
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Examination of structure of... B101/B110

potentials -0.05. +1, and +8 vj (3) in oxidation in boiling 65% HNO It

3

was found: (A) Orientation of the metal layer due to polishing of the
surface causes an orientation of the orystals of the oxide film; (B) All
diffraction patterns of the oxide films obtained by the solutions

mentioned under (1) and (2) for -0.05 and +1 v agreed best with the
diffraction pattern of titanium oxide having the composition T1203~(5-4)Tﬂki

(C) In the case of (2) at +8 v, and in the case of (3), the oxide film
consists of T102 having an anatase structure which contains a small

quantity of rutile. Electron diffraction patterns obtained by reflectvion
agreed with the transmission electron diffraction patterns. This confirms
that removing the film from the titanium surface did not cause a
structural change. Conclusion: ‘1‘102 forms under rigorous oxidation

conditions. Under milder conditions (auto-passivation at room temperature,
anodic oxidation at s positive potential not being too high). the lower
oxide, Tizoj'(3m4)T102; forms. Under conditions being siill milder, the

fcrmatvion of even lower titanium oxides is possible. There are 2 figures;

Card 2/3
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2 tables, and 15 references: 10 Soviet-bloc and 5 non-Soviet-bloc. The
two references to English-language publications read as follows: P. H.
Morton, W. M. Baldwin, Trans. Am. Soc. Metals, 44, 1004 (1953); S. Ogawa,

D. Wetanabe, Sci. Rep. Res. Inst. Tohoku Univ., no. 2, 184 (1955)

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

PRESENTEDs July 5, 1961, by V. I. Spitsyn, Academician

SUBMITTED: July 4, 1961

card 3/3
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TOMASHOV, N.D., doktor khim, nauk, prof., otv. red.; GOLUBEV, A.l.,
doktor tekhn. nauk, otv. red.; PALEOLOG, Ye.N., kand. khim,
nauk, red.; AL'TOVSKIY, R.M., kand. khim, nauk, red.;
MIROLYUHOV, Ye,N., kand. khim, nauk, red.; ARKHANGEL'SKAYA,
M.S., red.; ISLENT'YEVA, P.G., tekhn, red,

[Corrosion of metals and alloys] Korroziia metallov i splavov;
sbornik, Moskva, Metallurgizdat, 1963. 382 p. (MIRA 16:5)
(Corrosion and anticorrosives)
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Tomashov, N. Dsj Al'tovkiy, R, W, 4’1 |

Corrosion and the protection of titanium (Xorrosiya i zashchita titana) Moacow,
~Vashglz, 63. 0167 p. illus,, biblio., tables, Efrata slip inserted, 4,500 roples
printed-

TOPIC TAGS: titanium, titanium alloy, titanium compound, corrosion, corrosion resis-
tance, corrosion resistant alloy, corrosion resistant metal, electrochemical mml.y-'-lzw -
sis, corrosion protection, metal coating, protective coating, metal stress,
electrolyte

PURPOSE AND COVERAGE: The book is based on data published throughout the world for

the pastt decade. It also includes experimental research conducted by the authors on

the’corrosion and electrochemical properties of titanium and the search for new titani-
um alloys with greater corrosion resistance. It presents data on the electrochemical
properties, passivity and corrosion resistance of titanium and its alloys. It examineg
the fields in which titanium and its alloys can be applied in modern technology. The
book is intended for scientific and engineering-technical workers of research instiii

tutes and plant laboratories, and also all people interested in the problems of the .

corrosion and the protection of metals and in the development and application af

corrosion-resistant titanium alloys or the arrangement of further scientific research
in this field, The book may also be useful for students of metallurgical, chemical |
and technological higher educational institutions,
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_ACCESSION NR: ATA043071 5/0006/64/006/000/0167/0174

AUTHOR: Al'tovskiy, R, M,; Tomashov, N, D,
o s SN AR iy 6

A eed

TITLE: Anodic protection of Lijgﬂiun<}n acids
SOURCE: Mezhvuzovskava konfarentaiys po ancdnoy zashchite metallov ot
}—O__l’-zolli lat, knzan Y961, 7 Anodnava sarhebhlta wetallov (Aaodic pro-_.

tection of metala); dokladv? xonferertsti, Moscow, lzd-vo Mashino-
stroveniye, 1954, 167-17é

TOP1C TAGS: titanium, titanium corresien, anodic protection, titanilun
passivation, corrosion resistant titanium allov
i A
ABSTRACT: The feaaibility of increaring the corrosion resistance of
'titantiun by anodic polarizatien has been investigated by subjecting
titanium to corrosion tests in 40 and 731 svifuric acide and In 15 and
25% hvdrochloric acics, with the potential of the specimens raintained
between +0.5 and +1.0 v, 1t was found tnat, i{ the specimen i3 im-
mersed in & sclution with the anodic current on, the current density
can be taken equal to just the nminimum density required for anodic
passivation of titanium in & glven acld solution since, in this case,
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2 garalng the specimen in a aoluti

with the current off - 1nkujmuibh “4n the initial period the tran
‘sition of ths spucimen into the active condition. To accomplinh sn~-
odic protection in this case, {1t  is necesmary to apply an anodlc cur~
rent of a density 5—102 higher than the above minimum density at the
beginning of the process, The nmaximum density of the protective uur-
.rent is detarmined from the anodic potenziostatic curves, For 40 and
702 sulfuriec acid it is 0.3 and 1.5 ua/cn , and for 15 and 252 hydro-
chloric acid i1t is 0.1 and 0.3 ma/cm?, respoctively, To maintain the
‘potential of titanfum within the valuea of +0,5 to +1,0 v {n 40 and
782 sulfuric acid, a currént density of only 0,1--0,2 and 6.5 to
1.0 nka/end, respectively, is required, For 15 and 252 hydrochloric
acids, the corresponding figures are 0,5—1.0 and 1,0—2,0 nka/cm?
respactively, Anodic protection under such conditions practlcally
eliminated the corrosion losses of titanium {n sll investigeted svlu-
tions. However, the anodic protection of titanium is not slwaye ef-
fective and, in such cases, a Ti~Cr slloy which is morte stabie under
conditions of anodlc protection shouvid be used., Thie slloyhas a con-
siderably lower density of anodic~dissolution current in the passiva-
ted condition, compared to that of titanium, Orig. art, has: 7 flsﬂt&
“Cord™y g
.- al3 .
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ACCESSION NR: AP4010485 3/0080/64/037/001/0126/0131
AUTHOR: Alttovskiy, R. M.; Tomashova, N. N.
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TITLE: The corrosive and electrochemical behavior of titanium and
chromium alloys in sulfuric acld

SOURCE: Zhurnal prikladnoy khimii, v. 37, no. 1, 1964, 126-131

TOPIC TAGS: titanium alloys, chromium alloys, non-oxidizing acilds,
sulfuric acid, anode polarization, inertness, anodic protection,
aggressive media, titanium potential, corrosion resistance, over-

passivation

ABSTRACT: A detalled study of the corrosive and electrochemical be-
havior of titanium alloys with chromium in 40% and T0% sulfuric acid
revealed that they have a lower stability than unalloyed titanium,
and that anodic protection reduces the speed of titanium corrosion
hundreds of times, particularly titanium alloyed with chromium. In
titanium-chromium a)loys anodic release of oxygen 1s considerably
less inhibited than in titanium. The results obtalned in these tests
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show that titanium-chromium alloys eventually may prove to be sult-
able fcr insoluble anodes in the electrolytic processes of sulfurliz
acid solutions. When diluted in an active state, corrosion resist-
ance of titanium-chromium alloys are not superior to unalloyed titan-
jum. Titanium-chromium alloys have a smaller region of potential
stable passivation than titanium, necessitating more careful control
over the potential for anodic protection. It has been established
that titanium-chromium alloys are subject to overpassivation as well
as secondary passivation in sulfuric acid solutions at high tempera-
tures. Orig. art. has: 2 figures and 1 table.

ASSOCIATION: none
SUBMITTED: 24May62 . DATE ACQ: 14Febb4 ENCL: 00
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AL'TOVSKIY, R.M.; FEDOTOVA, A.G.; KOROLEV, S.l.
Studying the corrosion properties of yttrium. Part 1: Effect
of pH on the corrosion and electrochemical behavior of yttrium.
Zashch, met. 2 no.l152-56 Ja-F '66. (MIRA 19:1)

1. Submitted April 19, 1965.
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ACC NR: AP5003320 (%) " SOURCE CODE: UR/0365/66/002/001/0052/005¢

~
AUTHOR: Al'tovskiy, Re Me; Fedotova, A. G.; Korolev, S. I. 72

ORG: none
Y

TITLE: Investigation of the corrosion properties of yttriwua. I. Effect of the pH on
the corrosion and electrochemical behavior of yttrium .

SOURCS: Zashohita metallov, Ve 2, nos 1, 1966, 52-56

'I‘OP{L(;QTAGS: yttrium, corresion resistance, electrochomistry, w/vwa-wmw
ML .

ABSTRACT: The effect of the pH on the corrosion resistance and stationary electrodse
potential of yttrium containing 0.1% 0, 0,3% Si, and 0,3% Cu was studied in solutions
of NaoX + HX and NaX + NaOH types (X was the anion of C1™ or NO3”)e The corrosion of
yttrium in nitrate and at a pH >3 in chloride solutions ofzurred with ecrease in
corrosion rate with time. This indicated the formation of a protective’ film (probably
hydro:dde) on the surface of the yttrium. The dissolving of ytirium practically ceased
to exist after 50=75 hours of the experiment. The rate of corrosion of yttrium de-
croased with increased pH, especially in the acid ragion (pH 2 = 4). The corrosion rg®|—
was somewhat lower in nitrate than in chloride solution. The metal was in the passive -
state at a lower pE (10.5) in the nitrate solution than in the presence of C1™ (pH 13).

Yttrium practically did not dissolve in bidistilled H,0 with and without addition of

Card 1/3 UDC: 669,794 3 620,193
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alkalies, Therefore, the presence in solution of NO;~ and especially of C1= has no
offect on the resistance of yttrium to corrosion, Thermodynamically, ytirium should be
a very active metal electrochemically. The standard potential of reaction Y = Y+43e
is ~ 2,37 ve But even the most negative potentialsof yttrium in the solutions studied
were 1 v more positive. This suggested the presence of a protective film on the yttrium
surface even in the active state of yttrium. The curve of stationary potential - pH
for yttrium in chloride solution consisted of three parts. The stationary potentials
at a potential below 3 and above 10 decreased with decrease or increase of the pH,
respectively. The potential slightly increased with a decreased pH in the interval of
pH 10=3, According to G. Ve Akimov and I, L. Rozenfeld (Issledovaniya v oblasti aleke
trokhimicheskogo i korrozionnogo povedeniya metalov i splavov, Oborongiz, M, 1950),
this can be explained most satisfactorily by the presence of potentials of the film=
pore type on the metal swrface. A complete passivation of yttrium in chloride solution
ocourred at pH 13. The inflection on the curvgsat pH 3 indicated a change in surfaceg
conditions. Probably, at: pH<3 the hydroxide!film was converted into yttrium chlorid
and the film lost its protective properties. The stationary potential-pH curve o
yttrium in the nitrate solution was similar to that in the chloride solution except fon
the absence of a decrease in potential in the acid region (pH <3) and for the fact
that the stationary potential in nitrate solutions at a pH of 3-10 was 0.25_v more
positive than in chloride solutionse This was caused by the presence of NO3 which in=
creased the potentials of the cathode sections. At a pH of 2-10 the corrosion of
yttrium ocourred with both hydrogen and oxygen depoiarizations and at a pH>10 only
N
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with oxygen depolarization. The cathode polsrization curves of yttrium in alkaline
solutions indicated that the relationship between overvoltage of H (1) and current
density (%)) at a pH of 13 has the form of: 7= 1,38 + 0.22 log 1. The depe‘ndence of
the overvoltage of hydrogon on tho pH in the reglon of pH 6,2-13 has the form ofs
M= 122 = 0.038 pH, Orig. urt. has: 6 fig.

SUB CODE: 11,07/  SUBM DATE: 19Apré5/ ORIG REF: 006/ OTH REF: 002
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TITLE: Investigation of the corrosion properties of yttrium, II.
iCorrosion of yttrium in hydrofluorioc acid ?

) ..
ISOURCE: ' Zashohits metellov, v. 2, no. L, 1966, L36-138

TOPIC TAGS: ocorrosion, corrosion rate, electrochemistry, yttrium,
chemical kinetics, hydrofluoric acid

ABXTRACT: The corrcsion kinetics snd the electrochemicel properties of
yttrium in 2% and 184 HF were studied at 25° end 90°, Reduotion in
corrosion rate with time was proved to be due to the formation of a
protective film of YF,. Under the test conditions -~ 250 hours at 259
snd 24-50 hours at 90é -- the fllm remained intact, tut on prolonged
contact in HF the film breeks down and chips off. Deep pits and film
crumbling were noted in 25 hours in vepor phase tests, Removal of
oxygen from the system had no effect on the corrosion rate. The
stationary potential of yttrium in HF solutions shifts to the positive
side with time, indicating passivation. Anodic polsrization is the

UDG:  620,193.141:2669.791
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ALVTSVIKIE, V. 1.

Klim . tologicheskuela khorskteristiks vozcushnol 1inii Moskva-Irkutsk, [Elimtologicnl
chars-teristics of the !&scow-Irkutsk air routg7. Moskve, 1931. 192 p., meps,

tebles. (NII VWS  RKKZ).

SO: Soviet Transportation and Communications, A Bibliopraohy, Library of Congress,
Reference Department, Wsshington, 1952, Unclassified.
N ) s .. Y | U
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ROGINSKIY, 8.7.; AL'TSCHULER, 0.V.; VINOGEADOVA, O.M.; YANOUSKIY, M.I.;
KRIVORIICHKO, 0.1, '

New variants of chromatographic preparation of high-purity gases
and vapors, Izv, AN SSSR Ser, khim., no,2:214-221 '65.

(MIRA 18:2)
1. Ingtitut khimicheskoy fiziki AN SSSR.
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ABRAMYAN, S.L.; AKSEL'ROD, S.M.; ALEKSEYEV, E.A.; AL'TSHEL', S.A. [deceased],
BESPALOV, D.F.; GADZHI-KASIMOV, A.5.; ZHILIN, K.A.; LISTENGARTEN, B.M.|
ODINOKOV, V.P.; PUTKARADZE, L.A.; SHIMELEVICH, Yu.S.

ts of

Feutzon~neutron pulse method for investigating wells and resul

{ts use in the Balakhan'wSabunchi-Rameny field. Azerb. neft. khosz.

39 no.11:9=13 ¥ '60. (MIBA 13:12)
(Apsheron Peninsula~-0il well logging, Radiation)
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ABRAMYAN, S,L,; AL'TSHEL!, S.A,[deceased]; TER-GRIGORYAN, Yu,N.

D WIS CERPE Y
Rffect of gun perforating on the stability of casings, Neft,
Xhoz, 40 no,11247-52 N 62, (MIRA 1627

(011 well casing)
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USSR/MicrobioloGy - Microbes Pathogenic for Man and Anipais.
Dacteria. Dacteria of the Intestinal Group.

Abs Jour Ref Zhur Diol., No 22, 1958, gohih

Author Chernokhwostova, Ye.V., AL'tshteyn, AD,, Shirman, G.A.
Inst

Title On the Problem of the Mechanisn of the Disintoxicating
Effect of Synthonycin and Levonyeetin.

o AT IR 2 e

orig Pub Antibiotiki, 1957, 2, No 6, 45-4g

Abstract Synthomyein (S) in vitro failed to neutralize the toxi-
city of bacteria of paratyphoid D and Flexner dysentery
of mice after the bacteria were killed by heating. The
effect of S and Levomycetin (L) upon the experimmntal
intoxication of vhite mice caused by intraperitoneal in-
Jection of endotoxin pf paratyphoid D and dyseatery ba-
cilll of Flexner was investiynted. A single oral adninis-
tration of S or L in semifluid agar proved ineffective.

It was thus demonstrated that these antibiotics do not
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Interference between teck-borne encephalitis and poliomyelitis viruses
in tissue.culture, II, Mechanism of cell resistance to poliovirus in
tigsue cultures infected with tick-borne sncephalitis virus. Acta

virol. 6:481-486 '62.

1. Instituto of Poliomyelitis and Viral Encephalitides, U.3.8.,R.
Academy of Medical Sciences, Moscow. '
: (ENCEPHALITIS VIRUSES) (POLIOVIRUS)

(VIRUS CULTIVATION)
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c rative study of various methods ~f titrating virus-neutralising
m%iaa to the poliomyelitis virus in tissue culture, Vop.
virus. 5 1o, 1120=25 Ja=F '60, (MIRA 2434)

1, Institut imucheniyu poliomiyelita AMN SSSR, Moskva.
' (Poggoumuns (ANTIOENS AND ANTIBODIES)
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AVAKYAN, A.A.; fLL'TSETEYN, A.D.; KIRILLOVA, F.M.; BYKQVSKIY, :

rvy smallpox diagnosis. Vop.
Means for the improvement of laboratory mosiss 6
virus. 6 no.2:196-203 Mr-Ap '6l. 14:6)

1 Laborato;'iyn mprfologii virusov 1 Z%&k;;ganog mklézoskopii
n jzucheniyu poliomyelita , Moskva.
Instituta po Bratr) ’
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AL'TSHTEIN, A.D.

RNy

tick-borne encephalitis virus and viruse
bodies in a culture of human embryonal

itis virus interfarence phenomenon,
(MIRA 15:11)

Titration of the
neutralizing antl
fibroblasts by the poliomyel
Vop.virus 7 no.5:529-534 S0 '62.

1. Institut poliomiyelita i virusnykh entsefalitov AMN SSSR,

Moskva,
(ENCEP}{ALI'I‘IS VIRUSES) (POLIOMYELITIS VIRUSES)
(ANTIGENS AND ANTIBODIES)
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AL'TSHTEYN, A.D,

Study of acute and chronic infection caused by ti ¥-borne
encephalitis virus in tissue culture. Report No.l: Early
stages of interaction of the virus of tick-borne encephalitis
with the cell. Vop. virus no,6:707-712 N-D 163,
(MIRA 17:6)
1. Institut poliomielita i virusnykh entsefalitov AMN SSSR, Moskva,
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AVAKYAN, A.A.; AL'TSHIEYN, A.D.; YAN ZHU SI [Yang Ju-hsi)

sute and chronic infection caused by tick-torne
2:22%?:31%;: virus in tissue culture, Report No.2: Dynaxﬁc;
of accumulation and mechanism of spread of thf virus oé oke
borne encephalitis in tissue culture, Vop. virus, ?f&nl 17:6)
713.719 N.D '63. 173

1, Institut poliomielita i virusnykh entsefalitov AMN SSSR,
Moskva,
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AL'ISHUL', A, (Chernovtsy)

hctivity of news photographer cells. Sov.foto. 19 no,1:17-18
Ja '59, '

(MIRA 12:3)
(Photography, Journalistic)
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AL'TSHUL', A.
_AL'TSHUL', A.

Wall newspaper of the hiphway transport workers of Bukov
transp. 40 no.2:9-10 F '62.

ina. Avt.-

(MIRA 15:2)

1. Zamestitel' otvetstvennogo sekretarya redaktsii gazety
"Radyans'ka Bukovina."

(Bukovina--Highway transport workers)
(Bukovina--Wall newspapers)
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ALVISHUL!, K. D. FA 32/49T41

USSR /Engineering Nov/Dec L&
: Eydraulics
Preasure Drop

"Making Use of Zhukovskiy's Froblem to Determine
Local lLosses of Pressure in Tipes," A. D. Al'tshul',§
Cand Tech Sci, Mem, Scc of Water Supply and Sanita-
tion Engineering, 3 pr

"veat Inghener i Tekhnik" No 6

Fxplains method and applies it to calculation of
Joss of head due to diapbragms, sudden contractlionsg,
_ ynlves, etc.

=2 f49Thl
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AL'TOSIWLY, A,D.

22433, AL'TSHVL', A. D. Uvelichenie ve

- eksploatatsii, GOidrotekhn stroit-ve, 19 O’f:pﬁzlef;’iyg térlxt;opwodoy v potsesse ikh
L] , °

S0: LETOPIS' No. 30, 1949
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"On Distribution of Velocities During Turbulent

NHOtOHH.pnﬁnu.Huwuwom.:?u. Al'tshul', Cand
Tech Sci :

"Gidrotekh Stroi" No 1, pp 33-35

Criticizes Prandlt-Carman theory of turbulent
motion ag unsubstantiated, based on agssumptions
which contradict exptl data. Suggests new hypoth-
esis on Proportionality of length of stirring
Patn 1o velocity under conditions of laminar mo~
tion. Deduces, from this hypothesis, = formula

199739

USSR /Engineering - Hydrodynamics Jan 51,
(Conta)

for distribution of velocities of turbulent mo-
tion in round pipes, considering the formulas
of Prandtl and Carman as individual cages Jjusti.
fied only near pipe walls.
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R AUTHOR AL'TSHUL', A.D,, Pp - 2808
© TITLE “FIow of Liquids of High Viscosity by Variable Level ang Theory of
Englers Viscosimeter.
{Ob istechenii zhidkostey znachital 'noy vyazkosti pri peremennom
urovne i teorii viskozimetra englera - Russian)
PERIODICAL Zhurnal Tekhn, FiZO, 1957) Vol 27, Nr h’ PP 805-811, (U.S.s.ni)
Received 5/1957 Reviewed 6/1957

ABSTRACT The experiments show that the flow rateumay vary considerably and

diameter of the hole but also on the amount of effective pressure, In
1950 the relation 4™ f(Rey) was discovered which was later confirmed,
On account of the investigations hitherto carried out it is shown that

Re .
M= ~H2 i.e.that theoretical and experimental results agree, and that

therefore this expression serves as a basic for further investigations,
On the basis of this relation the out-flow time is then caloulated, on
which occasion the viscosity of the liquid during the outflow period is
taken into account, the latter being directly proportional to kinematic
viscosity, This is confirmed by experiment. Calculation of an exazple is
carried out, and the out-flow time is shown to be shorter by more than
half if viscosity is disregarded. The results of the investigation are
applied to the theory of the viscosimeter of Engler for the sake of pre-
Card 1/2 cision. The curve obtained here practically coincides with that of
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Ubellhode but it noticeably deviates from those which correspond to
the formulse of Mises and Schiller, who disregarded pressire losses
at the entrance into the socket.

(with 6 illustrati

ons and 7 citations from Slav publications)
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AUTHOR: Al'tshul', A.p, 50V/115-58-6-31/43
TITLE: A Theory of a Viscosimeter for the Petermination of Relative
" Viscosity (K teorii viskozinetra dlya opredeleniya uslovnoy

vyazkosti)

PERIODICAL: Izmeritel'naya tekhnika, 1958, Nr 6, pp 78480 (USSR)

ABSTRACT: The viscosimeter of type VU (bngler) consists of a cylindrical
vessel with a spherical bottom and a capillary tube (Figure 1),
Viscosity in VU degrees ( E) is determined by the relation
of the discharge time of 20¢ cu cm of a teste?d liquid to the
discharge time of the same quantity of water. The conversion
of VU degrees to kinematic viscosity is difficult (Ref, 1),
On the basis of References 3,4 and 5 a theory is proposed

, here which corresponds to the experimental data. The loss of

pressure during discharge, the form of the viscosimeter, ete,,
are taken into account. The relation between VU degrees

Card 1/2
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| S0V/115-58-6-21/42
A Theory of & Viscosimeter for the Determination of Relative Viscosity
and the kinematic viscosity v is °VU = 12,67 v.

There are 2 graphs, 1 diagram and @ reference
I x 3 sy, 6 of whic
are Soviet and 2 German. ' T
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i Basls of the - Colebrook E¢uation (On the Speed and

Resistance Profile in the Case of

Turbulent Flow in

Commercial Pipe Lines) (L obosnovaniyu formuly Kolebruks,

(0 profile skorostey i sc
techenii v tekhnicheskikh

PERIODICAL: Izvaesti

protivleniy pri)turbulentnom

truboprovod

aaademii nauk SSSR, otdeleniye tekhnicheskikh

nauk, 1958, Nr 6, pp 122-125 (USSR)
ABSTBACTs Over a mmber of

c

1939 by
which was

smooth and
It can be shown
@ result of a more general
the semi-empirical theory
onsideration the influence

of viscosity of the liquid; 1t can also be shown that,
without loss of accuracy, this formula can be substituted

Card 1/5

by simpler relations which can be solved directly for the
appropriate unknown quantity.

Let us consider the steady

state uniform turbulent flow of a liquid in a pipe of
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: SOV/24-58-6-24/35
‘Basis of thc . Colebrook Equagion (on the Speed and Resistance
_ Profile in the Case of Turbulent Flow in Commercial Pipe Lines)

circular cross-section with a diameter d and an
average size of the roughnesses k 3 the dynamic
viscosity coefficient of the liquid will be B and its
density will be « ~ Applying the appropriate relation
for the tangentiag stress in the case of turbulent flow

along the wall, y = (p + A) du/dy, where Tasto » WO
= =\ SRR
u§ = (¥ ""Q') g‘g (uq -VT";) “533' (2)

obtain

where v andy are the kinematic coefficients of
molecular and turbulent viscosity and u, 1s the dynamie
speed. From this the final simplified equation :
U = 7,8 — 575 1g [2:9Y + -k—) (11)
u, uy y
is obtained, which can be used for calculating the basic
relations of turbulent flow in pipelines. In contrast
to the known Karman-Prandtl formulae, this formula takes

Card 2/5 into comsideration simultaneously the influence of the
viscosity of the liquid as well as the influence of the
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-Bagis of %he . Colebrook Equation (On the Speed and Resistance
- Profile in the Case of Turbulent Flow in Commercial Pipe Lines)

roughness of the tuba walls, The formula Eq (10), and
the here-quoted simplified formula, Bq (11), apply to
the entire range of turbulent flows in pipes and include
as particular cases, the known Karman-Prandtl formilae
for hydraulically smooth and for completely rough surface
tubes (Ref 5). It is pointed out that both formulae
were obtained without applying the Prandtl scheme of
sub-dividing the flow into a turbulent nucleus and a
laminary sub-layer but considering the turbulent flow as
one entity. The drived Eq (10), in the same way as the
Colebrook formula (Eq 1), is unsuitable for practical
calculations since the unknown coefficient of friction
is in the left-hand as well as in the right-hand part of
the formula; however, it is possible to present the
formula in a simpler form, Eq (14), The calculations
of the author of this baper as well as results of other
authors, have shown that Eq (14) is practically

Card 3/5 coincident with the Colebrook formula, Eq (1), but is
considerably more convenient for calculations since it

1
1

g T e S R B
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- BaBis of the Colebrook Equation (On the Speed and Resistance
Profile in the Case of Turbulent Flow in Commercial Pipe Lines)

provides the possibility of determining directly the
magnitude of the fricticn coefficient. Calculations hav-
shown that for the cases
the friction coefficient
by Eq (17). The results
formula for the friction coefficient,
have been published by the author as w
authors. The verifications
mental results obtained by MNI, VTI, VODGE ’
MIIGS, Freeman, Zimmermann, etc, During recent and
during older experiments the here-deseribed semi-empirical
theory of turbulent friction was also used for investi-
gating other cases of flow; thereby for obtaining the
resistance coefficient of the rough plate, the relation:
0
€p = 0,034 G[‘- + 'N—ize ) 0.2 (2%)

was obtained; furthermore, for the:Chezy coefficient in
the case of turbulent flow in canals the expressions

Card 4/s5
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€ = 20 1 R

. or
S € o 00w v (25)
was obtained, where

€ 1is the Chezy coefficient in'\’ﬁ/sec,
1 the inclination of the canal, ¢ the derived lineayr
roughness in mm, hydraulic radiys in mm., Both
formulae were satisfactorily confirmedq by 6Xperimental
data. There ig 1 graph ang there are 36 Teferences,
(13 Soviet, 1 German anq 1 English).

SUBMITTED; FEbruary 13, 1956
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50V/137-59-7-15105
Translation from: Referativnyy zhurnal, Metallurgiya, 1959, Nr 7, pp 131 - 132 (USSR)

AUTHORS: Al'tshul®, A.D., and Kalitsun, V.I.
M“M c
TITLE: Hydraulic Resistance of Weldod Butts With Backing Rings

PERIODICAL:  Str-vo truboprovodov, 1958, Nr 8, pph -7

ABSTRACT:: Special investigations were carried nut on an aerodynamic installatiocn
to determine the actuel hydraulic resistance, caused by backing rings'in
pipes, ExperimentaL wests were made with pipes of 99.7; 205 and 302.6 mn
in diameter, without butts and with butts and backing.rings, The tests
proved that hydraulic resistance of pipes with butts increased considerably,
whereby hydraulic butts appeared as local resistance$, In the tests the
reciprocal effect of butts -on hydraulic resistance did not occur, -already
at a distance between the butts of 1 = 2 m, The effect of butts on.the
resistance increased with reduced pipe diameter and same 1 (distanae’ between
butts). The experimental dependence between the factor of local resistance
of the butt (€ g¢) and the W41/@5 ratio was found, where W /@, is the

Card 1/2 ratio of the pipe cross seetions area in portions contracted by %he backing

L

APPROVED FOR RELEASE: 03/20/2001 CIA-RDP86-00513R000101210006-0"



"APPROVED FOR RELEASE: 03/20/2001 CIA-RDP86-00513R000101210006-0

Yinr FEEEIAES GO R T g & SRR R
PESTINGE ERIORERA BIRSEATR | RRAIS) M BN AR H SRR, SE&‘&‘P.:?.'S:‘R?‘E%?{* x&:-@.ﬂ&:‘n:hxf}ze(ﬁi‘tm SRR .(l A

e SRSARATTG SRR DH R I RIK Y S GEEL I3

Hydraulic Resistance of Welded Butts With Backing Rings 50V/137-59-7-15105

to: that ‘free of it, The relative increase of  resistance, ocaused by butts with backing
ri.;g; was determined by the following formula: K = 1 + €ats d/AL where A = 0.1
(x/alN,

3 K=0,3 mm for pipes in operation; f st Was found according to the: experimental
curve est =f (ul'/co,,),
- e M.K, L

. e -
M el ChCe bt

CEELAGAST
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- AUTHOR; (i.All&!hﬂlghA.DJ,(Cund.Tech:Sci.)
TITLE: The velocity profile and resistance during turbulent flow in~

industrial pipe-work. (0 profile
turbulentnom techenii v tekhnich

PERIODICAL;: Teploenergetika, 1958, No.10. P

ABSTRACT: This article gives simplified semi-empirical expressions for the

velocity profiles and frictional

previcusly published general formula for the velocity profile during

turbulent flow in pipes ip state
offered for the coefficient of 4
velocity dist=ibution, Relation
the exponents in these functions
obtained for the approximate vel
flow in pipe-work. Published da
co-ordinates are plotted in Figs
agreement with the recommended f
formula muy also be useful in bo
logarithmic velocity distributio
calculaticn. Calculated and exp
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SOV/98—58—10—18/25

skorostey i soprotivlenii pri
eskikh truboprovodnkh)

p. 76-78

registance in pipe-work. A

d. TFurther expressions are then
riction, the velocity profile and the
ships are then established between

+ A convenient expression is then
ocity distribution during turbulent
ta in the recommended systen of
«1&2, and it is shown that general
ormula is good. The recommended
undary-layer theory, where the use of
n formulae complicates the

erimental data for tests on pipes of
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The vélocity profile and resistance during turbulent S0V/96-58-10-18/25
flow in industrial pipe-~work.

various materials and diameters are compared graphically in Fig.Jd;
agreement is good. There are 3 figures and 8 Sdviet .references.

Doy
o P ey . HERRY

ASSOCIATIONs The Moscow Institute of Urban Construction Engineers (Moskovskiy
Institut Inzhenerov gorodskogo stroitel'stva)
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AL'TSHUL', A,D,

angrqlflgod»glimensionleu punber of resistance and its use
in hydraulie ealculations.[with surmary in English), Ingh,- -

£4s.shur. no.12:79-82 ! 58, (MIRA 11112)
: . 1; Inoti,i'\xt-inl’h'ﬁil‘év gorodskogo atroitel 'stva ) Mo .
1ne « Moskva,
. (Hydrodynamics) 8 *
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AUTHOR:
PITIE::

PERIODICAL:Izvestiya Akademii Nauk SSSR, Otdeleniye Tekhnicheskikh
Nauk, Energetika i Avtomatika,1959,Nr 1,pp 121-123{USSR)

ABSTRACT:

APPROVED FOR RELEASE: 03/20/2001

A_l ? r I3
Hydraulic Models for Unifcrm Turbulent Flow in Pipes
and Channels (0 gidravlicheskom modelirowvanii
ravacnernykh turbulentnykh potokov v truboprovodakh i

kanalakh)

Pipe Flow.
Involving the squality of Reynclds number is briefl

discussed.

hoids then there mus%t be gecmetrical similarity between
model and full szale.
coefficient A must be identical and its relation to
Reynolds number and to the relative surfaces roughness
is briefly discussed.
turbulence gives Eq (1.7) and leads tc¢ tke final
relation given by Eq (1.9), suffix M referring to the
medel and suffix H to the full scale.
refers to the particular case cf equal surface
roughness and it is pointed cut that the use of
identical Reynolds numbers alcne is valid only for very

SOV/24-59-1~21/35
D., (Moscow)

The general nature of hydrodynamic forces
If Newton's conditicn, given by Eq (1.1),

Further, the Darcy fricticn
The semi-smpirical theoxry of

Fq (1.20)
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_ S0V /24-59--1--21/35
Hydraulic Models for Uniferm Tarbulent Ilow in Pipes and Channels

smootia surfaces.

Channel Flow. Eg {2.1) shows the equality of the Chezy
so8ffirient, while Eq (2.2) indicates Vhat the Froude
ruvmbe r must be the same for both model and full scale.
The ted slope & is breught intc Eg (2.3) and the
semi—smpirical Eq (2.5) involves the roughness of the
channel surface. Eq (2.6) and (2.7) show the relations
which mus% hold betwsen model and full scale.

The rcughness values rsccmmenied are based on the

work cf Menning or Bazin: for small Reynolds numbers

and special types of roughuess the Chezy zcafficient
depends upon Reynolds number. There are 9 references
of which 7 are Soviet and 2 Itealian.

SUBMITTED: 20th May 1957
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i and, takhn,navk, dots,; KALITSUN, V.I., ingh,

Investigating the hydraulic resistance of welded joints with
linir'lg rings, Iav,vye,ucheb.sav.; energ. 2 no.5:135-142
My 59, (MIRA 12:10)

1. Moskovakly iustitut inghenerov gorodskogo stroitel'stva.
(Ptpa--Hydrodynemics)
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AL'PSHULY, A.DuLl:and.telen.nauk dots.

/’/—#"-——-‘ .
Bfficiency of a pipelina. Isv.vye.ucheb.zav.; energ. 2 no.6:
114-116 Je '59. (MIRA 1332)

1. Moskovsitly institut inzhenerov gorodskogo stroitel'stva.
Predstavlena kafedroy gidravliki i kanallzatsii.
(Pipolines)
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[ W e
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AL'TSHUL', A.D.,land.tekhn.nauk; KALITSUN, V.I.,ingh.; KISLYUK, F.I.,
wemes o dokbor tekhn.navke; KAMRRSHTEYN, A.G.,kand.tekhn.nauk

Hydraulic reeistance of pipeline joints made by resistance

butt walding on KTSA-1 equipment. Stroi.truboprove 4 no.l:?7-

10 Ja '59, (MI%4 12:1)
(Pipelines--Welding) (Pipelines--Testing)

it
e
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AL'TSHUL', A.D,
WW!MM
Selecting a formla for the hydraulic calculation of gas pirelines,
Gaz,prom, &4 no,8i140-43 Ag '59. (MIBA 12:11)
(6as, Natural--Pipslines)
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AUTHORS:

N

TITLE:

PERIODICAL:

ABSTRACT:

Card 1/3

ggoc, )
Al'tsgpl' JAJD., i a£;~of Technical Sciences, Do-
EREand BSorisov, S.N

The Calculation of Head Loss in a Turbulent Flow in
Pipes by Nomographs With Tangential Contact

Izvestiya vysshikh uchebnykh zavedeniy, Energetika,
1959, Nr 10, pp 98-102

For determining the loss of head in a turbulent flow
in pipes the equation i = F (Q, d) is derived from
the well-known Darcy-Weissbach formala in combination
with C.F. Colebrook's interpolation formula /Ref 1/;
where 1 - hydraulic gradient and Q - liquid flow. The
solution of the aforementioned equation by nomographs
is discussed. Usually, nomographs of adjusted points
are plotted for solving problems of the loss of head
during the motion of a liquid or gas in pipes. Tue
equation i = F (Q, d) cannot be represented by nomo-
graphs of adjusted points and therefore nomographs
with tangential contact had to be plotted. The sol%;///

APPROVED FOR RELEASE: 03/20/2001 CIA-RDP86-00513R000101210006-0"



"APPROVED FOR RELEASE: 03/20/2001
e FEE T T S

The Calculation of Head Loss in a Turbulent Flow in Pipes by'Nomo-

graphs With Tangential Contact

tion of the aforementioned equation is discussed as
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one of the practical applications of a general method

described in S.N. Borisov's paper /Ref 4/. Another
lication of nomographs with tan ential contact was
cussed in D.G. Laptev's paper Zg

f?(v) =

F (Q, d) is represented by
ting of parallel logarithmic

f,(v) = £, (u) + f3(W);
tion 1 =

tangential contact consis

app-
dis-
sets
equa-

Ref 5/ for equation
o)+ £,(t). The

a nomograph with

scales Q and i and arcs d, as shown in Fig 1. The plot-
ting of the nomograph is described in detail. As an

example, a nomograph wit

in Pig 3, which is used

h tangential contact is shown
for calculating a low-pressure

gas pipeline according to a generalized formula shown

by D.A. Al'tshul'

and others

[Ref 8/. Parametric equa-

tions for the elements of the nomograph for 1 = F (Q,
d) are given. This paper was presented by the Kafed

Card 2/3
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gidravliki i kanalizatsii
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(Chair  of Hydraulics q/
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The Calculation of Head Loss in a Turbulent Plow in Pipes by Nomo-
graphs With Tangential Contact

and Sewerage). There are 3 diagrams and 8 references,
7 of which are Soviet and 1 English,

ACSOCIATION: Moskovskiy institut inzhenerov gorodskogo stroitel'-
stva (Moscow Institute of City Construction Engineers)
(A.D. Al'tshul') Vychislitel'nyy tsentr AN SSSR (Com-

puting Center of the AS USSR) (S.N. Borisov)
SUBMITTED: April 8, 1959
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(Moscow)

"On the Velocity Profile and on Hydraulic Press
In Commercial Pipes." yd ure of Turbulent Flows

report presented at the First All-Union Congress on Theoreti
Mechanies, Moscow, 27 Jan - 3 Feb 1960. e retical and Applied
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Losses of pressurs in reduction and diffueion
pipe sections with
gate valves, Gaz,proms 5 1no,2:35-39 F 160, (MIRA 13:6)
(Pipelines)
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