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FOREWORD

Part I of thls report is an analytieal investi~
gation of certaln specific toplcs which are of
special interest to the sponsors of Work Assign-
ment No, 28, Part II 1s a compilation of ab-
gtracts which pertain to speclfic subjects in
Part 1. : .

Full translations of some of the source materials
used in this report may be avallable from other
agencles or commercially. Interested readers may
obtaln translation data for individual sources by
using the form attached at the end of this report,
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PART I, ANALYSIS OF DATA

This report is an analytical survey of geveral Soviet
articles or collections of articles on fuels and lubricants,
which are of interest because of some speclal points men-
tioned in them. First, the general lnformation presented
in the articles is outlined briefly; second; points of
speclal interest in these articles are dlacussed, The
sources in this report include two collections of abstracts. .
As the articles in these collectlions are concerned with
very specific problems, 1t was deemed expedlient to make
indicative abstracts of these studles; however, some in-
formative abstracts were prepered for the artlcles which
seemed to be of importance with regard to some pertinent
problems, mainly in the fleld of friction studles.

Fuel Problems

The first two articles discussed in this report are
devoted to fuel problems. The problem of improving the
performance characteristics of Jet fuels by uslng additives
_has been studied for a long time, This method of improving
the propertles of fuels is slmple and inexpensive; however,
‘sometimes more is exptected from the additlves than they
can produce, because the mechanism of their actlon 1s not
known, at least not completely.

In the study discussed below the authors attempted
to evaluate the effect of antioxident additives to Jet
fuelsd using the four most known additives as examples,
An investigation was made of the type of actlon of the
most frequently used jet-fuel antloxidants,. The effect
was studied on TS-1 and a deeply hydrogenated sulfur-free
fuel to which known amounts of deflnite sulfur compounds,
active or inactive, were added., It was found that some
additives inhibit the primary stage of oxldation, but do
not prevent the corrosion of copper metals and the oxidative
condensation of the primary oxldation products. Some antl-
oxldants do not inhibit the primary oxldatlon stage, 1l.e.,
the formatlon of soluble resins, but successfully inhibit
theilr condensation and corroslon- of copper metals by active
sulfur, ,
The source and properties of the low-aromatic fuel
used for comparison are not glven except for a few remarks:
the boiling range is that of T-fuels; hydrogenatlon 18 deep;
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content of aromatics 1s 3—U%. It seems that this fuel was |
used as & sulfur-free medium to study the effect of definite
sulfur compounds, active or -lnactlve, added in known amounts.
Thus, the effect of each sulfur compound could be studled
separately.

Apparently, the low aromaticity of this fuel was another
factor to be accounted for in the evaluation of the effect
of the antioxidants, as it is known that polyecyclic aromatics
form sediment.* Only one serles of experiments, namely the
tnhibiting effect of ionol on sedimen?t formation and bronze
corrosion, was tabulated wlth this fuel. It 1s stated that
the FOA-2 and aliphatic tertiary amine Cpp (DuPont) addi-
tives prevented the formation of sediment (nearly) and cor-
rosion of bronze "in these fuels", i.e., presumably TS-1"
and hydrogenate (+ added sulfur compounds), which differ
in the content of aromatlcs but gave similar results on the
formation of sedilments [1, p 55]. '

The authors do not give any preference for any type
of antioxidant, The findings are that some antloxldants,
€.8.,, lonol or p-hydroxydiphenylamine inhibit the formation
of the primary oxldation products (soluble resins), hut
do not prevent copper metal corroslon and sediment forma-
tion, Lf mercaptans are present, The authors warn against
the ineffectiveness of lonol and other antioxidants of
gimilar type of action in fuels with active sulfur used 1in
gystems with parts from copper or copper alloys.

DuPont's FOA-2, defined as a copolymer of the methacry-
lateg of 2-(dlethylamine)ethanol and laurinol, or a tertiary
aliphatic amine Cpy (ESSO) permits the formatlon of soluble
vesins but inhibits their oxidative condensation and cor-
roslon of copper alloys. The authors note that 1t is not
expedient to evaluate the effectiveness of antioxidant
additives by the amount of scoluble resins obtained after
heating the fuel, The preference may be concluded from the
above data for each special case. The description of the
effect of the additives studled seems to be conalstent in
itself and no grammatical or synvactlcal inconslstencles
were found in the original, in the discussion of the results
or in the authors' summary (1].

* Bushuyeva, Ye, M., and I, Ye. Bespolov. Effect of the
structure of aromatic hydrocarbons on the thermal stabllity
of jet fuels. Khimiya 1 tekhnologlya topliv 1 masel, no. 1,
1966, u45-48,



Another problem of interest concerning the lmprove-
ment of fuels is the reforming of a gasoline (actually the
71—102°C fraction of the Karadag gasoline) in a fluldized
bed on a rhenium-palladium-alumina catalyst. It is rathier
remarkable that, according to the original, this catalyst
18 to be treated with hydrogen sulfide prior to 1ts use,
Ordlnarily, HoS 1s considered to be a poison for catalysts,
especlally those contalning platinum group metals.

An investigation of the pertlnent literature revealed
that the HoS treatment is definltely performed on this
catalyst to improve its efficlency, The above-mentioned
reforming increased by five times the content of aromatle
hydrocarbons in the fraction treated. It was also noted
that the stabllity of the catalyst was four times higher
in the fluidized bed as compared with the stationary
layer, .

The investigation indicated that the palladium-rhenium-
alumina catalyst definitely is to be treated with hydrogen:.
sulfide. Reference to this subject goes back to 1954, Sul-
fur compounds present in the ecrude Il'sk-Khadyzhenskaya
gasoline did not inactivate such hydrogen sulfide treated
catalyst under the councditlons selected*; this 1s consldered
as an additional advantage of the catalyst, Another paper:
states that batches of the catalyst were treated with
hydrogen sulfide¥**, while a third paper reports that the
catalyet 1s to be treated with hydrogen sulflde¥***, 'The
sreatment of Alp03 with HF 1s also prescribed.

% Shuikin, N. I., Kh, M. Minachev, and M. A, Ryashentseva.
An active and stable palladium catalyst for dehydrogena-
tion of six-member ring cyclanes, IN: Akademlya nauk
SSSR, Doklady, v. 101, no, 1, 1955, 107-109.

#% Minachev, ¥h. M,, M. A, Ryashentseva, and Yu. A, Afaras'~
yeva, Catalytic 1somerization of n-hexane. Neftekhlmiya,
V. 1’ nO. ll', 1961, 482-483.

##+ Ryashentseva, M. A., Kh. M. ‘Minachev, and Yu, A. Afanas'-
yeva, Catalytic propertles of rhenium-palladlum-alumina
catalysts in the transformatlons of hydrocarbons and thelr
mixtures. Neftekhimiya, v. 2, no. 1, 1962, 37-40.



Rhenium was introduced into the catalyst based on
some previous findings by M. S. Platonov (1936~=193T),
A. A. Balandin (1958), and H, Hummel (East German patent
‘no. 11796, 9 July 1956)*%., The introductlon of rhenlum in
an amount of 1%, equal tc that of the palladium**, 1lm-
proves the stabllity and the efficiency of the catalyst.,

It is not specifically stated that the palladium-
rhenium-alunina catalyst is to be used for sour petroleum
products; it was used for lndividual hydrocarbons¥** or
B-70 gasoline with a specified sulfur content not more .
than 0.05%*#*#, and its insensitlvity against sulfur com-
pounds in crude gasollne was mentioned as an additional:
advantage (see above). The sulfur content of the 71—102°C
fraction of Karadag gasoline reformed on the catalyst is
not mentioned in the source, However, it can be assumed
that this content should aot be high as the Karadag crude
belongs to the Great Baku crudes, the sulfur content of
which 1s generally low, It can be concluded from an
carlier remark*##% that this catalyst can be used suc-
cessfully for reforming of sulfur contalning fuels [2].

# Minachev, Xh. M., M. A, Ryashentseva, and B. A. Rudenko.
Transformation of n-hexane, methyleyclopentane and
cyclohexane on rhenlum-alumina catalyst under conditions
of high hydrogen pressure, IN: Akademlya nauk SSSR,
Izvestiya. Otdeleniys khimicheskikh nauk, no. 8, 1960,
1471-1480. ‘ ~

#¥% Minachev, Kh, M., M. A. Ryashentseva, and Yu. A, Afanas'-
yeva. Catalytic lsomerization of n-hexane, Neftekhimiya,
v. 1, no. 4, 1961, 482-483, :

%*%* Ryashentseva, M. A., Kh, M. Minachev, and Yu. A, Afanas'-
yeva, Catalytlc properties of rhenium-palladium-alumina
catalysts in the transformations of hydrocarbons and thelr
mixtures. Neftekhimiya, v. 2, no. 1, 1962, 37-40.

##%% Shuikin, N. I., Kh. M. Minachev, and M. A, Ryashentseva.
An active and stable palladium catalyst for dehydrogena-
tion of six-member ring eyclanes, IN: Akademiya nauk
353SR. Doklady, v. 101, no. 1, 1355, 107-109. '
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Lubricant and Friction Problems

Some information on lubrication of equipment at high
and very high temperatures in satellite countries can be
chtained from the Ffollowlng article on the problem of
lubricatlion under extreme conditlions in Romania,. The
paper is a compreheunslve survey of Romanian and foreign
high-temperature lubricants used in Romania. Romanlan
pesearch on lubricants was also reported, The author
classified lubricants by temperature ranges (to 250, 250 to
450, 450750, and 600~~1200°C for lubricants used in
machinilng metals), types {oils, greases, pastes), composi-
tlon (petroleum derivatives, colloidal graphite, silicone-
baze lubricants, soaps, Sodium acetate, gas black a8 a
replacement for graphlte, molybdenum disulfide, plus various
antioxidant_additives), viscosity, and industrial applica-
tion (such as for antifriction bearings). Individual
1ubricants were identified by national standard designatlons
or mapufacturing plants, and several Romanian factorles
using specific lubricants were mentlioned, Comparisons of
Romanilan and forelgn quallties (Soviet MK 22 and ¢-265
gas compressor oils, and the US Mobile Temp Grease' for
antifriction bearings) were made ln several cases. Infor-
mation nn the use of the lubricants is glven in the follow-
ing table [3]. :

Soviet interest in friction and lubrication problems
is very clearly reflected 1n 2 collection -of studles pub-
Jished in 1965 by the Sclentific Council for Frictlon and
Lubricants [4]. This collection 1s divided into three
sections: 1) study of lubrlcation; 2) new lubricants;
and 3) new construction materials for system frictlon points.
The preface of the collection spells out the obvious im-
portance of the solutlon of frictlon and lubrication prob-
lems for the congquest of space and ocean depths, along
wilth other modern engineering trends, The absence of a
fully developed frictlon and lubrication theory 1s mentloned
in connection with the emphasized need for the developuent -
of such a theory. The 61 studies of the collectlon are
contributions to the further development of the friction
and lubrication theory and attempt to solve certaln prac-
tical problems,

Anzlysis of the main Goplcs of the studles indicates
that the 1nterest of the Sovlet researchers was concentrated
at the following polnts: 1) extreme condltions, boundary
and dry friction; 2) the role of oxygen in dry friction
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and dry friction in vacuum or inert gases; 3) the problem
of seizing; 4) polymer-to-metal friction and lubrication*;
and 5) improvement of lubricants by additlves, The emphasis
on extreme conditions and on boundary or dry friction may
refer to the above-mentioned importance of solving frictlon
problems for space or deep sea environments, Thls view

may be supported by mentioning friction conditions on bear-
ings of cryogenic pumps for spacecraft [4, p. 233].

New lubricants discussed include the use of powdered
polymers, pigment dyes, modified sllica gel and polymer-
modified oils. ‘Topics of speclal interest concernlng con-
struction materials are friction properties of refractory ‘
metals in lnert gases [4, p.154-15T7], and the surface
treatment of metals with some noun-metals, such as S, Se,
or Te, simllar to ultriding or case-hardening (4, p., 187-182].

The ecollection has been abstracted from cover to cover.
The abstracts are given in Part II of thils survey [4].

Another collection published in 1966 by the Scientific
Council for Friction and Lubrication hag a pronounced
theoretical slant, though the theoretleal expostulations
of the contributors are based on thelr experimental findlngs
[5]. The present status of the theory of friction and wear
and lubrication in the USSR can be characterized by the
emphasis on attempts to understand the [ine detalls of
friction and wear phenomena and to model thelr specific
aspects on the basls of the analytical dependences found.

Three studies (pp 5-18, 19-34 and 35-41) are devoted
to attempbts to compubte the actual contact surfaces, degree
of their approaching each other .and to an evaluation of
the contact of wavy surfaces, The parameters named above
are included in many equatlons for the computation of fric-
tion and wear. The problem of the effect of normal shift-
ings in materials on the frictlon force 13 treated in
three papers (pp 42-59, 60-82 and 83-90). Speclal condi-
tions of hlgh-speed friction are discussed in an artlele
(pp 91-97). The basilc study on the theory of thermal con-
tacts in local friction is presented by M. V. Korovchinskly
{(pp 98-145) and on the thermal dynamlcs of external frictlon
by A. V. Chichinadze (pp 14#6-157). Metal deformatlions and

* See further the special book devoted %o metal-to-polymer
friction problems [6].



the effect of frictlion on this process are investigated
(pp 158-162 and 163-167). An interesting problem of the
atomic transfer of materials in frictlon is given 1n a
study (pp 168-172). Antiseizing propertles of phosphated
metal surfaces coated with Solid iubricants are discussed
in an article (pp 173-178). The last two artlcles

(pp 179-185 and 186-194) are devoted to the analytilcal
modeling of frictlon phenomena [5l. -

Tn the monograph by Sh. M, Bilik the characteristic
properties of plastics are viewed from the standpoint of
using plastlcs as antifriction materials. The construc-
tion of such pairs and methods of theilr manufacturing
are given and the flelds of application are listed.

The chemical nature of some resins and antlfrictlon
compositions from them, structural formations ilu such
materials and their transformations under load and elevated
temperature conditions are discussed in Chapters I, II,
and V. Physical and chemlcal propertlies of plastics, forma-
tion of metal-to-plastic frietion contacts, the mlcro-
topography of the contact surfaces and the processes of
wear are described in Chespters I, II, and IV. Antifric-
tional propertles and wear resistance of plastics and
plastic compositlons with various fillers are glven in
Chapters VI and VII. The effect of electric charges
(triboelectricity) on the frictlon behavior of metal- |
plastic pairs 1s explained in Chapter VIII. Constructlonal,
properties are handled in Chapter IX, and the flelds of
application of metal-to-plastic friction elements are
1isted in Chapter X, The experilmental data used ln the
monograph were obtalned by the author and his associates
at the A11-Union Scientiflc Research Institute of Rallway
Transportation (TsNII MPS).

Lk 1ist of the flelds of appllcation from Chapter X
includes railway transportation and engineering, metal
rolling, chemlcal englneering, agricultural machlnery,
the sutomoblle and textile industry. From the polnt of
view of potential aerolpace application, oXygen installa-
tions, hligh pressure pumps and equipment for corrosive
agents mentloned warrant attentlion., However, the aero-
space appllcations of plastic-to-metal frictlon elements
were not directly mentloned {6].

The importande of faultless supplying of military

rocket units with lubricants was stressed in an article by
Marshal N. Krylov. In this article, which in general aims
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at improving all services of the rear echelon which are ex-
tended to flghtlng units, Marshal Krylov mentlons that the
present position of the Chlef of Supply of Fuel and Lubri-
canta should be reclasalfled to the Chief of Services. He
mentions that, among other qualifications, this officer
must have an adequate knowiedge of rocket troop deployment,
thelir materiel, hydrodynamics and the physical and chemical
properties of fuels. The word "lubricants" is not used

in this context, but it appears that the omlssion was made
to avoid redundance, because lubricants are mentlioned in
the preceding and the followlng paragraphs. No other
statements as to the nature or the specifications of the
lubricants could be found in the article [T].

REFERENCES

1. Chertkov, Ya, B,, and V. M., Ignatov. Comparison of
the effectiveness of jet-fuel additives, Khimiya 1
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PART II, ABSTRACTS

Section 1
~— o . .~ — e = - n e - .‘- - mrm o m meh e o S s e em Al ——— U PRI
ACC NR: 475020431 SOURCE CODE: UR/0000/65/000/000/0005/0007

AUTHOR: _Akhmatov, A. S§.; Ustok, Kh. Z.

ORG: mnone

iTITLE: Dependence of boundary friction forces on'pressﬁre'

SOURCE: AN SSSR.. Nauchnyy sovet po treniyu i smazkam. Teoriya
smazochnogo deystviya i novyye materialy (Theory of lubricating.
action and new materials). Moscow, Izd-vo Nauka, 1965, 5-7

TOPIC TAGS: lubricant, lubricant property, frictiom, boundary frictionm,;
lubricdtion, metal friction, lubricating oil, surface frictionm ! GOST
982 53 transformer oil, M2ZP 6 watch oil :

ABSTRACT: The isothermic dependence of static boundary friction on
-|pressure was studied. Specific pressures ranging from grams to temns
of tons were used. Pure stearic acid, and industrial oils such as
vaseline oil, GOST 982~-53 transformer oil and MZP-6 watch oil were
the lubricants used with the following metals: steel (not specified), -
chromium, aluminum, copper and nickel. "An exponential dependence on
the pressure was . .found for the friction force; this dependence 1s
determined by the type of basic dependences of atom interactions on —

{Card 1/2

ACC NR:  AT5020431

the distences between the atoms.. Orig. art. hasi 4 figures. [W.A. 28]
. . : "[BN]

SUB CODE: 11,21/ SUBM DATE: 22May65/ ORIG REF: 003/ OTH REF: 004

Card 2/2
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ACC NR: AT7003369 “SOURCE GODE: UR/0000765/000/000/0008/0012
AUTHOR: Vinogradov, G. V. (Prof.; Dr. of chemical sciences);‘
Korepova, I. V,; Pavlovskaya, N. T.; Podol'skiy, Yu. Ya. (Candidate
of technical sciences)

ORG: none

TITLE: Lubricating effect of low-molecular-weight hydrocarbons under
heavy frictiomn .

. SOURCE: AN SSSR. Nauchnyy sovet po treniyu 1 gsmazkam. Teoriya
smazochnogo deystviya i movyye materialy (Theory of lubricating action
and new materials). Moscow, Izd-vo Nauka, 1965, 8-12

TOPIC TAGS: .mgtal friction, friction coefficient, lubricant, low
molecular weight hydrocarbon ‘

ABSTRACT: The purpose of the workwas to elucidate the relationship
hotween the structure and the oxidizability of hydrocarbons and their
antifriction, antiwear and antiseizure properties. The following
low-molecular-weight hydrocarbons were selected for the study as

most convenient study objects: Dbenzene, heptane, cyclohexane, toluene,
p-xylene  cumene, dicumylmethane and tetralin. The factors investis
gated were: oxidative effect of the ambient medium, oxidizability of

Card 1/2

i
i

ACC NR: AT7003369

the lubricant, and conditions of oxygen transfer to friction zZones.
The results of the study were presented in graphic form. It was
found that such easily oxidizable low-molecular-welght hydyxocarbons
as cumene, tetralin and dicumylmethane have the highest antiselzure
‘properties of the hydrocarbons studied under heavy friction. Thus,
the oxidizing effect of molecular oxygen determines the antiseizure
properties of lubricant hydrocarbons. . [W.A, 28]

[BN]

'SUB CODE: . 11,21/ SUBM DATE: 22May65/ ORIG REF: 002/ OTH REF: 002/

1
i
|
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" ACC NR: AT7003370

'SUB CODE: 11,21/ SUBM DATE: 22May65/ ORIG REF: 004/

ACC NR: AT7003370 T SGURCE CODE: UR/0000/65/00 0/000/0012/0015
AUTHOR: Garkumov, D. N. (Dr. of technical sciences); Markov, A. A.;
Golikov, G. A.

ORG: none

TITLE: Relationship of redox reactiomns in friction paires with the
difference of electric potentials on the contacts.

.SOURCE: AN SSSR. Nauchnyy sovet po treniyu i smazkam. Teoriya
‘'smazochnogo deystviya i novyye materialy (Theory of lubricating action

and new materials). Moscow, Izd-vo Nauka, 1965, 12-15
TOPIC TAGS: metal friction, lubricant, redox reaction.
ABSTRACT: Inasmuch as the course, intemsity and direction of redox

reactions on friction pairs under boundary or dry friction are deter-—
mined by the nature of the metals in friction and by the difference

- in the work function (AmI—Am ) on the contact surfaces of these

metals, which is determiined E} the difference in potentials, an
attempt was made to explain atom transfer in friction pairs from the
point of the difference in potentials on contact surfaces. The
following materials were atudied: electrolytiec chromium on steel

‘30KhGSA, steel 30KhGSA, steel 1Khl8N9T, bronze BrAzhMts, brass
Card 1/2

1L859-1, copper M~l. The contact difference of potential was determined
in reference to gold, either without any lubricant, or with the follow-
ing lubricants: TsIATIM-201, oils AMG-10 or MS-20, or glycexol. - The °
friction surfaces were given a 7--8 class finish. The authors’ summary
was that: 1. the contact difference of potentials actually determines

physical and chemical processes which result in atom transfer of
metals in frictiom; 2. measuring of the contact difference of
potentials according to the method developed by the authors makes it
possible to evaluate the antifriction properties of metals and lubri-
cants in boundary friction. Orig. art. has: 2 graphs and 1 table.
' [W.A. 28]
- [BN]
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ACC NR: AT700337L  SQURCE GODE: UR/oboo/65/6667566/001'5'[061'9”

AUTHOR: Matveyevskiy, R. M.

ORG: none

TITLE: Critical temperaturxres of lubricating oils during the tests
on machines with point and linear comntact.

SOURCE: AN S$SSR. Nauchnyy sovetm treniyu i smazkam. Teoriya

smazochnogo deystviya i novyye materialy (Theory of lubricating action

and new materials). Moscow, Izd-vo Nauka, 1965, 15-19
TOPIC TAGS: metal friction, lubricating 0il, lubrication, seizing

ABSTRACT: A review is given of experimental works om determining
seizure. A concept is introduced of a constant quantity equal to the
product of the friction coefficient £, specific load Pg and gliding
velocity v in the moment preceding seizure: f:*PFg +Y¥= cbnst. This
implies the existence of a constant temperature in the moment of
seizure. Such temperatures are computed and conpared with those
determined experimentally, with satisfactory agreement. The results
of this review confirm the influence of the decisive effect of tem-
peratures on the stability of the boundary layer of a lubriecant; the
temperatures computed may serve as UPPex limits for the use of oils

Card 1/2

b et et

ACC NRi . AT7003371
for friction surfaces and for an-approximate computation of the ex-
pected tempaature on the contact of elastic~plastic materials with a
low hardness. Orig. art. has: 3 graphs and 1 table. [(W.A. 28]
' [BN]

SUB CODE: 11,21/ SUBM DATE: 22May65 ORIG REF:. 001/
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ACC NR: AT7003372 " " "SOURCE CODE: ~UR/0000/65/000/000/0020/0023

AUTHOR: Panovya, L. V.
ORG: none

TITLE: Study of the phenomena of monoaxial compression and trans-
lational shift of bounmdary lubricating layers.

SOURCE: AN SSSR. Nauchnyy sovet ﬁo treniyu i smazkam. Teoriya

smazochnogo deystviya i novyye materialy (Theory of lubricating action-

and new materials). Moscow, lzd-vo Nauka, 1965, 20-23

TOPIC TAGS: metal friction, lubrication, lubricant grease, calcium
stearate

ABSTRACT: Unusual mechanical properties of boundary lubricating -
layers were studied by a new method of a sheaf of layers. Extensive
experimental data on this method accumulated at the Physics Labora-
tory, lead by Stankin, are briefly described. This data represents
the most significant part of this material. The inferences of the
study are: 1) boundary lubricating layers have true elasticity of
form and follow Hook's law; 2) boundary layers of calcium stearate
have a. very high elasticity if their thickness is less than 25 x 2
molecular layers; 3) the presence of inflection points in elasticity
cuires is explained as reversible molecular restructuring; and 4) the
Card 1/2 ' ) '

" ACC NR:  AT7003372

particular properties of the elastic hysteresis are explained as the

process of reinforcement of the boundary layer. Orig. art. has: 5

graphs and 1 table. - [W.A. 28]
[BN]

SUB CODE: 11,21/ SUBM DATE: 22May65/ ORIG REF: 002
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SOURCE CODE: UR/0000/65/000/000/0023/0026

ACC NR:  AT7003373

AUTHOR: Podol'skiy, Yu. Ya. (Candidate of techmnical sciences); |
Korepova, L. V.; Vinogradov, G. V. (Prof.; Dr. of chemical sciences) |

ORG: none-

TITLE: Study of the lubricating effect of petroleum-oils-in a wide
range of sliding velocities

SQURCE: AN SSS5R. Nauchnyy sovet po treniyu i smazkam., Teoriya . i
smazochnogo deystviya i novyye materialy (Theory of lubricating action "
and new mat'~rials). Moscow, Izd-vo Nauka, 1965, 23-26

TOPIC TAGS: metal friction, friction coefficient, lubrication,
lubricating oil

ABSTRACT: Sliding friction was studied in the range of eight decimal
orders in air and in vacuum to elucidate the role of the ratio of the
ratio of wear and regeneration of surface layers. The reason for this
study was the importance of the role of steel oxidation processes in
hydrocarbon media. The data obtained indicates that at constant
temperatures and under constant 1oads a decrease and an increase in

sliding velocity results in seizing. There are differences in the

ACC NR: 577003373

mechanism of hot and cold seizing: adhesive bonds are active in the
former, while the plastic flow of metals is responsible for cold
seizing. Orig. art. has: 1 graph. [W.A. 28]

[BN]

SUB CODE: 11,21/ SUBM DATE: 22May65/ ORLG REF: 003; OTH REF: 003/
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ACC NB Ap7003374  SOURCE CODE: 3R/ 0000/65/000/000/0026/0030
AUTHOR: Ratner, 5. B.

ORG: none

TITLE: Check on the applicability of the hydrodynamic theory of
lubrication to the friction of polymer materials

SOURCE: AN SSSR. Nauchnyy sovet po treniyu i smazkam. Teoriya'
smazochnogo deystviya 1 novyye materialy {(Theory of lubricating action

.and new materials). Moscow, Izd-vo Nauka, 1965, 26-30

TOPIC TAGS: polymer, polymer material, friction, friction coefficient

ABSTRACT: Expeximental data are presented which confirm relationships
for the friction coefficient, viscosity, velocity, pressure and length

of a bearing which were found'by'Sommerfeld, Mitchell, G. White and O.
Denny. Further improvement of the existing equation is mecesasary by
introducing new lubrication parametexrs; however, RO definite suggestions
are made. Orig. art. has: 4 graphs. [W.A. 28]

[BN]

SUB CODE: 11,21/ SUBM DATE: 22May65/ ORIG REF:. 001/ OTH REF: 001/

Card _ 1/1 .

- 17 -



<oUReE GODE: UR/0000/65/000/000/0030/0035

ACC NR: AT7003375

e

AUTHOR: Fuks, G. I.
ORG: none '

TITLE: Effect of the polymolecular boundary layer on static frictiomn

SOURCE: AN SSSR. - Nauchnyy sovet po treﬁiyu i smazkam. Teoriya
smazochnogo deystviya i novyye materialy (Theory of lubricating actiom
and new materials). Moscow, Izd-vo Nauka, 1965, 30-35

TOPIC TAGS: friction, boundary friction, static frictionm, lubrication

ABSTRACT: Literature data are reviewed and the conclusion is made
that boundary frictionm in polymolecular boundary lubrication is
determined both by the interaction of lubricating layers with the solid
body and by the molecular mechanical properties of this layer. This
means that the adhesion-mechanical theory of friction is also applicable
to boundary friction, if differences of the solid and of the boundary
layer are accounted for. Orig. art. has: & graphs and 3 tables.

[W.A, 28]

[BN]

SUB CODE: 11,21/ SUBM DATE: 22May65/ ORIG REF: 017/ OTH REF: 008/
_Card 1/1
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ACC NR:  AT7003376 "SOURCE CODE: UR/0000/65/000/000/0036/0041

AUTHOR: Vinogradov, Yu. M.
ORG: none

TITLE: Effect of various factoxs on 1ubrication_in‘metal cutting

SOURCE: AN SSSR. Nauchnyy sovet po treniyu i smazkam. Teoriya
smazochnogo deystviya i1 novyye materialy (Theory of lubricating acticen
and new materials). Moscow, Izd-vo Nauka, 1965, 36-41

TOPIC TAGS: friction, metal friction, metal cutting, lubrication,
lubricant additive, sulfur compound :

ABSTRACT: A review on the effect of cutting speed on liquid lubri-
cation states that the basic factors which determine the lubricating
‘effect are: 1) the chemical reactivity of the lubricants and, 2) pene-
tration of the liguid lubricant to actual contact spots of the cutting

tool with the metal; this second factor is determined by the cutting
speed. Orig. art. has: 4 graphs., ' [W.A. 28]

[BN]

SUB CODE: 11,21/ SUBM DATE: 22May65/ ORIG REF: 011/ OTH REF: 002/ : -
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AUTHOR: Vinogradova, I. E.; Khalikov, R. Kh.

ORG: mnone

TITLE: Study of dixanthate-type antiseizure additives

SOURCE: AN SSSR. Nauchnyy sovet po treniyu 1 smazkam. Teoriya
smazochnojyo deystviya i novyye materialy (Theory of lubricating action
and new materials). Moscow, Izd-vo Nauka, .1965, 41-44

TOPIC TAGS: friction, metal frictiem, gseizing, lubricatiom, lubri-
cant additive, sulfur compound, dixanthate, xanthogene

ABSTRACT: Two types of organosulphur compounds were studied:
'xanthogenes(0,0-dieeters) and xanthates (0,S-diesters) in TS-14.5.

0il (TU 110-61) solutiom in amounts equivalent to 1.25% sulfur content.
The antiseizure properties of such mixtures were studied on a.-four-ball
apparatus. The findings were as follows: 1) dixanthates decompose

at elevated temperatures to gimpler compounds, such as HyS8, 5, mercap-~
tans, dialkylsulfides,‘dialkyldisulfidea and xanthic acid; 2) as
hydrogen sulfide ig the most active of these compounds, the antigeizing

properties and corrosiveness depend on the depth of -decomposition
1 ) .

Card 1/2

'ACC NR:  AT7003377

and- amounts of HpS evolved; 3) metal sulfides and, at elevated
temperatures, higher metal gulfides are formed; 4) dinasmuch as
xanthogens are less stable than xanthates, they decompose earlier and
faster than the latter, and their antiselzing properties disappear

‘more rapidly. Ethylene xanthates (LZ-6/9 and 1Z~-23k) are recommended

as antiseizing additives to oils. Orig. art, has: & tables. [w.A. 28]

:
e ot

[BN]

SyB CODE: 11,21/ SUBM DATE: 22May65/
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ACC NR: AT7003378 " 'SOURCE CODE: UR/0000/65/000/000/0045/0048
AUTHOR: Zaslavskiy, Yu. S.; Yevstigneyev, Ye. V.j Shor, G. I.;
Lebedeva, F. B.

'

ORG: none

TITLE: Study of the chemical activity of antiseizing additives to
oils at temperatures from 200 to 600°C

SOURCE: AN SSSR. Nauchnyy sovet po treniyu i smazkam. Teoriya
smazochnogo deystviya i novyye materialy (Theory of lubricating action.
and new matedals). Moscow, Lzd-vo Nauka, 1965, 45-48

b
1
|
i
I
i
1

TOPIC TAGS: friction, metal friction, lubrication, lubricant additive,
antiseizing additive )

ABSTRACT: For correct evaluation of the chemical activity of amn oil
‘additive it is necessary to determine its behavior at temperatures
higher than those used for conventional testing, namely, at 250°C.
The authors developed an experimental method and constructed a device
for the determination of. the chemical activity of oil additives in
their interactions with metals at temperatures from 200 to 600°C.

.

Cad 172 .

ACC NR: AT7003378

A satisfactory reproductibility of the results ig affirmed. A sche-
_matic sketch of the device is given in the original. Orig. art. has:
4 graphs and figures. [w.A. 28]

[BN]

sUB CODE: 11,21/ SUBM DATE: 22May65/ ORIG REF: 002/ OTH REF: 001/,

l
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ACC NR: AT7003379° ' SolREE coDE: TUR/0000/65/000/000/0048/0052 S
AUTHOR: Kleymenov, B. V.; D'yachkova, Ye. A,; Sanin, P. I. |

ORG: none

TITLE: Some data on the mechanism of action of organic compounds '
with a trichloromethyl group in friction under heavy loads -

SOURCE: AN §SS8R. Nauchnyy sovet po treniyu 1 smazkam. Teoriya
_ smazochnogo deystviya 1 novyye materialy (Theory of lubricating action
and new materials). Moscow, Izd-vo Nauka, 1965, 48-52

TOPIC TAGS: friction, metal friction, friction wear, lubricant,

lubricating oil, lubricant additive, organophosphate compound, organo-
phosphorus lubricant additive

ABSTRACT: A series of (trichloromethyl)phosphonateg (tabulated in
the original) and butpxy(trichloromethyl)phosphonic acid were studied
with respect to their antiwear properties. The effect of phosphorus
in the molecule was determined by a comparisen with the effect of
acetic and trichloroacetic acid. The purpose of the study was to
elucidate the effect of the CCl, group. The tests were conducted on
a four-ball apparatus. The restlts obtained indicate that organic

Card 172

ACC NR: AT7003379

acids with the trichloromethyl group have a very high antiwear pro-
perty. Replacing mobile acid hydrogen with an aliphatic radical or
an aliphatic base results in a sharp decrease in antiwear properties.
It was found that the presence of the trichloromethyl group increases
the concentration of the hydrogenm ioms in the frictiom zone in the
process of thermal transformation of the additives. Orig. art. has:
1 graph, 1 table and 3 formulas. [W.A.[gg%

SUB CODE: 11,21/ SUBM DATE: 22May65/ ORIG REF: 004/ OTH REF: 002/
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ACC NR:  AT7003380 “"SOURCE GODE: -un/ooool65/000/000/00527b653"f"'
AUTHOR; Kolesnicheakse, L. F.

ORG: mnone

TITLE: Change in the structure of the surface layer of metals in
:friction in connection with the effect of the lubrication media

-SOURCE: AN SSSR. Nauchnyy sovet po tremniyu i smazkam. Teoriya
:smazochnogo deystviya 1 novyye materialy (Theory of lubricating action
‘and new material). Moscow, Izd-vo Nauka, 1965, 52-56

‘TOQPIC TAGS: friction, metal friction, lubrication, lubricating oil

ABSTRACT: The purpose of the study was to elucidate the regularities
in changes of the fine structure of surface layers of technically pure
jron in the process of boundary friction, caused by the introduction

of surfactants. The structure of the metal was studied by the x-ray
method and microhardness was determined. Vaseline 0il with and without
0.2% oleic acid was used as the lubricant. As the introduction of
surfactans intensifies plastic deformation in friction, hardening of
the thin metal layer 1is produced. The effect of surfactants depends

on the load: 1) under comparatively low loads the active lubricant

Card  1/2 - . ' . ‘ \

" ACC NRt  AT7003380

decreases wear by gseparating the surfaces in friction; under high

loads the adsorption-active'1ubricant plasticlzes thin surface layers
"of metal, thus increasing the wear; the crystalline structure of the
‘metal surface layer ig distorted which causes an increase in hardening.
‘Orig. art, has: 4 graphs. : [%.A. 28]

[BN]

'SUB CODE: 11,21/ SUBM DATE: 22May63/ ORIG REF: 003/
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ACC W ATS5020832 . SOURCE GODE: 03/0000/65/000/000/0057/0060

AUTHOR: Kostetskly, B. I., Natanson, M. E.; Skarehenkov, K. Z.,
Topekha, P. K. -

CRG: none

TITLE: Selection of addltives for lubricating olls

SOUBDE- AN SSSR. Nauchnyy sovet po treniyu 1 smazkam, Teoriya
smazochnogo deystviya i1 novyye materialy (Theory of 1ubricating
action and new materials). Moscow, Izd-vo Nauka, 1965, 57-60

.TOPIC TAGS: lubrlcant, lubricant additive, friction, metal frictlon,
metal, lubrication, lubricating oil, organophosphorus lubricant
additive, organosulfur lubricant additive, organofluorine lubri--

cant additive, additive / KIGVF 1 additive, KIGVF 2 additive, MS
20 lubricating oll, KE 4 friction apparatus

ABSTRACT: Effectlve additives to lubricati oi].s must decrease
1) cold seilzing at low sliding veloclties, g? oxldation at medlum
velocitles, and 3) shift the beginning of thermal selzure to high
velocities., 011 testling must be aimed at these propertles, In

the results of their studles the authors detected some new types of

highly effective antiwear additives, such as thiocyanates and dithi

[T e

Card 1/2

TACC Nk: AT5020432

zonates of metals, malnly of copper, lron, cobalt or manganese, and
complex sulfur~ and fluorine-containing compounds KIGVF-1 or KIGVF-2.
These compounds form stable colloldal solutlons ln Jubricating oils.
On decomposition and at high sSpeeds on friction surfaces thése COM-
pounds form sulfldes or fluorides of the metals and promote ad-
| sorptional plastizing of the friction surfaces, Tests were run with
| MS-20 oll on a KE-4 machine, ([The composition of compounds KIGVF-1
' and =2 18 not given in the original] Orig. art haa' .2 t?bles.aal
’ HQA.
~ [BN]
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ACC NR:  AT7003381 ~SGURGE GODE:  UR/0000/65/000/000,/0060/0063
AUTHOR: Myannik, E. I.; Sher, V, V.; Sanln, P. I.
ORG: none '

TITLE: Phosphonitrile compounds ~- synthetic additives for lubri-
cating olils

SOURCE: AN SSSR. Nauchnyy sovet po treniyu i smazkam, Teoriya
smazochnogo deystviya i novyye materlaly (Theory of lubricating
action and new materlals), Moscow Izd-vo Nauka, 1965, 60=63

e o o Mt —— b o, 4t T - eTmh s =

TOPIC TAGS: Ilubrlecation, lubricating oil, lubricant additive,
. organophosphorus lubricant addltive, organophosphorus compound

ABSTRACT: The purpose of the study was to synthesize a serlies of
triphosphonitrile esters N3P(OR)g, where R 1s an allphatic or aro-
matle radlcal, and to test the compounds obtained for their appli- -
cablility as antiwear additives for lubpricating oils. Synthesls was
achleved by reacting phosphonitrille chloride with sodium alcoholates
or phenolates., The antiwear properties were tested on a four=-ball
apparatus, The results indlcate that a general feature in the use
of all tested compounds 1is considerable wear at critlical and above-
eriticz: loads. This can be improved by introduclng more actlve

Card  3/2 .

| ACC NR:  ATTO0338L |

groups than alkoxy, or phenoXy groups into the triphosphonitrile
ester molecule, The tests indicated that the triphosphonitrille
. esters studied increased the critical load of the oil used, Aro-
metic esters had the maximum activity. Orlg. art. has: 1 graph and
1 table, [W.A,[28%
' BN

SUB CODE: 11,21/ SUBM DATE: 22May65/ ORIG REF: 001/ OTH REF: 008/
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ACC NR: ATTO03382 ~ SOURCE CODE: TR/0000//65 /000/000/0063/0067 |

AUTHOR: Myannlk, A.IO.; Shepeleva, Ye. S.; Sanin, P, 1.
ORG: none

PITLE: Effeet of the structure of some phosphoric and phosphonilc
esters on thelr activity as antiwear additives

SOURCE: AN SSSR. Nauchnyy éovet po treniyu 1 smazkam. Teoriya
smazochnogo deystviya 1 novyye materialy (Theory of 1ubrica§ing
action and new materials).‘ Moscow, IzZd-vo Nauka, 1965, 63-67

TOPIC TAGS: lubrication, lubricating oil, lubricant additive,
organopho sphorus lubricant addltive

ABSTRACT: A study of organophosphorus compounds which contain a
trichloromethyl group as antiwear addltlves was prompted by a desire
to elucidate the effect of other modifyling groups. Esters of phos-
phorie thiophosphoric acid and phosphonic aclds were studied in a
highly refined 0il, The followlng sequence of increasing antlwear
activity was found for thloaclds:

Card 1/_2

—8—
: 1 “0—
S

A
.

<2: <—s—§<2: <fo—g<g:.

However, it is noted that the presence of sulfur in the phosphate
molecule increases the antiwear activity for loads above eritical.
Esters of methylphosphonic aclid are close in propertles to phos-
phoric esters. The introduction of a trichloromethyl group sharply
peduces wear and selzure under high loads. Orig. art. has: 2
tables, 2 graphs and 10 formulas. [W.A.tQB%

BN
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AUTHOR: Nosov, M, I.
ORG: none

v TLE: Polysiloxanes as -additives which increase the lubricating
effect of mineral olls and hydrocarbons

SOURCE: AN SSSR. Nauchnyy sovet po treniyu 1 smazkam, Teoriya
smazochnogo deystviya 1 novyye materialy (Theory of lubricating
action and new materials). Moscow, Izd-vo Nauka, 1905, 68-72

POPIC TAGS: friction, metal friction lubricatlon, lubricatlng oil,
organcsilicon lubrilcant

ABSTRACT: The purpose of the work was to elucldate: 1) the condi-
tions under which the combination of polysiloxanes with mineral olls
can dispilay high lubrieating propertles; 2) the mineral oil com-
ponents which are most effective; 3) whether the results can be
reproduced with individual hydrocarbons; 4) the effect of the
nature of polysiloxanes under conditions of boundary friction;

5) the effect of additives on lubricating properties of a poly-
siloxane solution in olls. MK-22 petroleum oll, 1its group ecompo-

Card  1/2 . . . ' ..
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sition fractions and some diphenylmethane derivatives were selected
as lubricants; polysiloxanes were represented by polyethylslloxane,
polymethylsiloxane and polymethylphenylsiloxanes with varlous degrees
of phenylation. The effect of phosphorus-, sulfur- and ¢hlorine~
contalning additives was also studled. It was found that the syner-
gistic effect of the lubrication of polysiloxanes and mineral olls
depends on the preliminary conditioning of friction surfaces in
polysiloxane-contalning medila., The synergistic effect ls caused by
the content of aromatics in oils and by the thermooxidative proper-
ties .of both hydrocarbons and polysiloxanes., A high antiwear effect
1s obtained by the addition of sulfate (tert-dodecyl mercaptan),
while an antiselzing effect is achieved by adding dibenzyl dlsulfide,

Orlig., art. has: 4 graphs, » [w.A, 28]
. [BN]

SUB CODE: 11,21/ SUBM DATE: 22May65/ ORIG REF: 001/
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TACC R AT5020433 SGURCE GODE:  UR/0000/65/700070007/0072/0075 "
!

AUTHOR:' Bartenev, G. M.; Yel'kin, A. I.; Gridunova, Ye. B.;
Voyevdskaya, M. V. _

ORG: none

TTTLE: Effect-of lubricants on the frietlon of rubber on metal at
low temperatures : ' .

SbURcE: AN SSSR. Nauchnyy sovet po treniyu 1 smazkam., Teorliya
_ smazochnogo deystviya 1 novyye materialy (Theory of lubricating -
action and new materials). Moscow, Izd-vo Nauka, 1965, 72-75

TOPIC TAGS: rubber, friction, Tubricant, low temperature efféct,
lubrication, grease, low temperature lubricant, rubber frictlon,

low temperature research / TSIATIM 221 lubricant, TsIATIM 205
lubricant - ' . : )

ABSTRACT: The effect of some solild, gemi-solid or liquid lubricants
on the initlal (i.e., maximum) frictlon in a rubber-metal palr was

studied at low temperatures., The lubricants used were: 1 finely
dispersed KT graphite; 2) molybdenum disulfide; 3) liquid |
siloxane lubricant no, 3; 4) TsIATIM-221 grease, .contalning i
Jubricant no. 3, and TsIATIM~205,. based on hydrocarbons. Measure-

(Card 1/ ' L : ' i

ACC NRi AT5020833 - ' @

ments were eonducted in the temperature range of 50 to =200°C under

constant load of 2 kg/cm2, nominal contact surface was 1.5 em2 and

sliding velocity was 1 mm/min, It was found that at -those tempera-

tures solid lubricants are more effectlve than liquid ones. "The

use of liguid lubricants is expedlent only down to temperatures of

their solidification, below which rubber 'freezes" to the metal, -
" orig. art. has: 2 graphs. : ‘ [W.A.lgg%

SUB CODE: 11,21/ SUEM DATE: 22May65/ ORIG REF: 005/
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ACC NR: ATT003384  SOURCE CODE: UR/0000,/65,/000,/000,/0075/00TT
AUTHOR: Bezborod'ko, M, D.; Solomenko, I. I.

N

ORG: none

TIPLE: Lubricating effect of oils in a diépersed state

SOURCE: AN S8SR. Nauchnyy sovet po treniyu 1 smazkam, Teoriya
smazochnogo deystviya i novyye materlaly {Theory of lubricating
action and new materials). Moscow, Izd=-vo Nauka, 1965, 75-77

TOPIC TAGS: friction, metal frietion, lubfication, lubricating oll,
oll disperslion :

ARSTRAGT: The lubrication of MT-16p oil in bulk and in the form of
an aerosol {oil fog) was compared on a speclal four-ball apparatus.
Tt was found that critical seilzing loads were higher at the same
temperature, if oll fog was used. This is explalined by better air
sccess in the case of using a fog and by better oxldizing of the

oil as compared with oil in bulk; tests in an inert gas (nitrogen)
confirmed this. It was assumed that the oxldation products contained
in oils become more active in the presence of oxygen. Orig. art,
has: 4 graphs, [w.A. 28

CSEB 9EE: 11,21/ SUBM DATE: 22May65/ ORIG REF: 005/
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" ACC NR:  ATTO03385

i

SOURCE CODE:  UR/0000,/65,/000,/000,/0078/0081
AUTHOR: Bilik, Sh. M.; Tsurkan, I. G.}; Cherkasskaya, P. M.

ORG: none

TITLE: Effect of oil viscosity on the antifriction properties
of metalpolymer frictlon pairs

SOURCE: AN SSSR. Nauchnyy sovet po treniyu 1 smazkam, Teorlya
smazochnogo deystviya i novyye materlaly (Theory of lubricatling
action and new materials), Moscow, Izd-vo Nauka, 1965, T78=-81

TOPIC TAGS: frictlon, polymer, metal friection, lubricating oil,
Jubricating oil viscosity

ABSTRACT: The effect of oll viscosity on the value of the frictlon
coefficient and on the intensity of heat evolution was studled on

an MI=1M four-ball apparatus for sliiding of pollshed Steel on capron
and a grarfted resin unspecified]. Nonpolar hydrocarbon oils with
viscosities of 4, 8, 18, 31, 68, and 100 centistokes at 50°C, and
railway wheel-shaft lubrleating oils with viscosities from.l2 to

60 centistokes at 50°C were used. The shaft olls were stralght run

T ke e v —
c— - ———— —— - .

low-viscous distillates blended with mazut; they contalned natural
polax components. It was found that: 1. ¢€he friction coefflcient
decreases 50% with decreases in viscoslty of one decimal order;

. values of the friction coefficlent and temperature increase are
less in nonpolar lubricants than in shaft oils with natural polar
components. This can be explained as the vetter thermal conductivity
of nonpolar oils. Orig. art, has: 3 graphs. [Ww.A, 28]
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ACC NR: ATT0033u5 " SQURCE CODE:  UR/0000/65,/000/000,/0081,/0085
AUTHOR: Ventsel!', S. V.; Lelyuk, V. A.

ORG: none E
!
TITLE: The results of an investigation of working-in of [riction pairs 1
|
i

SOURCE: AN SSSR., Nauchnyy sovet po trenlyu 1 smazkam, Teorlya
suuzochnogo deystviya 1 novyye materialy (Theory of lubrlcating -
sctlon and new materlals). Moscow, Izd-vo Nauka, 1965, 81-85 P

TOPIC. TAGS: frictlon, metal frictlon, lubricating oll, Trietlon wear

ABSTRACT: An attempt was made to determine experimentally the
working-in of a friction pair with fresh and used lubricant; the
latter is supposed to contaln partlcles which conslst of dust, wear-
and oxidation products, The study was almed at revising the speci=-
fications and conditions for the working-in of tractor engines
plants. It was found that the antifriction propertiles of used oil
are higher than those of fresh oill., Orig. art, has: L graphs and
figures. [W'A.[SS%
SUB CODE: 11,21/ SUBM DATE: 22May65/ ORIG REF: 005/
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ACE NR  AT502083%  SOURCE CODE: UR/0000/65,/000,000,/0085,/0088

AUTHOR: Dymkovskiy, N, V.; likhtman, V. I,
ORG: none -

TITLE: Friction and wear of graphite materials working in fluid
bgtt contact packings -

SOURCE: AN SSSR., Nauchnyy sovet po treniyu i1 smazkam. Teoriya
 smazochnogo deystviya 1 hovyye materialy (Theory of ;ubrieating
action and new materials).  Moscow, Izd-vo Nauka, 1965, 85-88

TOPIC TAGS: friction, friction wear, metal frictlon

-|. ABSTRACT: Experiments were conducted on a device modeling'the

working conditions of butt contact packings of shafts, The effect

of water in the clearance between the graphite ring and steel sur-
Paces was studled., The conditions and the mechanism of the friction
and wear of graphlte in fluid media was lnvestigated.. The separating
role of adsorbed water {water film) was elucidated. Orlg. art. has:
1 table. [w.A.[28]

SUB GODE: 11,21/ SUBM DATE: 22May65/ ORIG REF: 008/
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Aec Ne AT5020635 — SOURCE GODE:  UR/0000/65/000/000/0088/0052
AUTHOR: Kiimov, K. I.; Mikheyev, V. A. ' '
ORG: none |

TITLE: Effect of a gaseous medium on the efficiency of olls under
conditions of pollins friction . : _

SOURCE: AN SSSR.' Nauchnyy sovet po trenlyu i smazkam, Teoriya
gmazochnogo deystviya 1 novyye materialy (Theory of lubricating
action and new materials)., Moscow, Izd-vo Nauka, 1965, 88-92

TOPIC TAGS: friection, mebtal friction; roller bearing, lubrication,
lubricating oll, lubrication oll oxidation '

ARSTRACT: The purpose of the study was to clarify the effect of
oxygen, vacuum or lnert gases, such as nitrogen, on the chemical
processes occurring in mineral olls, synthetic lubrlcants and poly-
siloxanes which are caused by high temperatures arising in contact
spots, The findings were as follows: 1. chemlcal processes in the
friction zone, which result in the consumption and decomposition of
lubricants, take place wilth and wlthout the participatlion of oxygen.
The effect of oxygen on the rate of oll consumption depends on the
chemical composition of the lubricating .oll. 2, Nitrogen lncreases

Card )
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the 1ife of oxldizable olls, such as mineral olls or polyethylsi-
loxanes, but is ineffectlve foran oxygen-inert lubrlcant, such as i
polymethyl- or polyphenylsiloxanes or dlesters., 3. Vacuum increases
the useful life of lubricants by diminished oxidation and decreases

i1t by increased evaporatilomn, 4, The testing of lubrilcants both in

air and in nitrogen makes it possible to evaluate the highest pos- - -
sible useful effect of additives. Orilg. art. has: 3 graphs. {w.A, 28]

k.
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Acc NR:  AT7003387 T SOURGE CODE:  UR/0000/65/000/000,/0092/0096
AUTHOR: Korogodskiy, I. V.

ORG: none

TITLE: Effect of highly disperséd particles in oil on the working-
in of friction pairs

SOURCE: AN SSSR. Nauchnyy sovet po treniyu 1 smazkam. Teorlya
smazochnogo deystviya 1 novyye materilaly (Theory of lubricating
actlon and new materials)., Moscow, Izé~vo. Nauka, 1905, 92«90

TOPIC TAGS: frlction, metal friction, antifrliction material,.
lubricating oil

ABSTRACT: The important effect of dispersed mlcroparticles on the
working-in of friction surfaces was confirmed experimentally by a
comparlson of mlicropolished specimens worked-in without any lubri-
cants, with a lubricant (spindel oil) and with spindel oil which
contained 2,5% organosol of iron, In the opinion of the author,
highly dispersed particles: 1) f£ill in micropits adsorbed on
friction surfaces and lncrease by that amount the area of actual
contact, thus diminishing the load; 2) inerease the adhesion of
the lubricant, whlch diminishes the frequency of ruptures of the

L Card 1/2
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lubricating film; 3) reinforce the lubrlcating layer with respect
to the shear strength and 4) increase the plasticizing of the thin
surface layers. The author suggests the use of an equation derived
by him for a generalized criterion Kq: '

Wp o Wp
Ko=14a-— - o2
+ wr~% T

where W, and Wy are the wear of the bushing and the rolling part,
respectively, and where a and b are constants. The physical meaning
. of Ko is the specliflic energy of the dlspersed particles in the ,
t process of frietlon, COrig. art, has: 2 graphs and pictures. [W.A,[ES}
. BN
|
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ACC NR AT7003388  ~ SOURGE CODE: UR/0000/65/000/000/0097 /0102
AUTHOR: Bogomolov, N. I.

ORG: none

TITLE: Effect of lubricatlon on the friction force in metal cutting

SOURCE: AN SSSR. Nauchnyy sovet po treniyu 1 smazkam., Teoriya
smazochnogo deystviya 1 novyye materialy (Theory of lubricating
actlon and new materials). Moscow, Izd-vo Nauka, 1965, 97-102

TOPIC TAGS: friction, metal friction, metal cutting, lubrication,
lubricating oll, grease

ABSTRACT: A study of deformation and friction foreces in the process
of microcutting of metals (steel or copper) with a single abrasive
grain was conducted, The findings were that: 1) boundary friction,
close in its value %o the friction of freshly denudated surfaces,
arises in the zone of microcutting; and 2) the most efficient
lubricant is the one which decreases the sticklng of metal to the
surface of abrasive grains and to the binder, Orig., art. has:
figures. [W.A. 28]

[BN]
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ACC NR:  ATT003389 ""”“'édﬁhéﬁ“donﬁ{ffﬁﬁ)bddﬁkﬁé]ﬁbb?bod)oio2/0107'

AUTHOR: G@erasimenko, V, A.; Kalinin, Yu. T.; Klepach, S, I.; '
Ostrovisev, M. I.: Semechkin, L, Ya.; Semenido, S, G.; Shehegolev,
N. V,

ORG: none

TITLE: Selection of oil for internal combustion engines. (A study
of t?e thermal fleld of a bearing at various regimes of the enginels
work) . .

SOURCE: AN SSSR, Nauchnyy sovet po trenlyu 1 smazkam. Teoriya
smazochnogo deystviya 1 movyye materialy (Theory of lubricating
action and new materials)., Moscow, Izd~vo Nauka, 1965, 102-107

TOPIC TAGS: internal combustlion engine, lubrication, lubricating
0il, internal combustion, engine bearing

ABSTRACT: This study is an attempt to determine the optimum vis-
coslty and the effect of oll directly on an internal combustion
engine., The thermal fleld of a bearing was taken for the criterion -
of the oll performance, The method and device developed for the
determination are described,- Orig. art. has: &4 figures.[ 8]

' W.A. 2
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ACC NR: AT5020436 " SOURCE CODE: UR/0000/65/000,/000,/0107/0113
AUTHOR: Raskin, Yu. Ye.; Gornets, L. V.; Nosov, Yu. A.
ORG: none

TITLE: Evaluation of the lubricating propertles of workling fluids
for hydraullec systems of alreraft - -

SOURCE: AN SSSR, Nauchnyy sovet po treniyu 1 smazkam. Teorlya
smazochnogo deystviya 1 novyye materialy (Theory of lubricating )
action and new materlals), Moscow, Izd-vo Nauka, 1965, 107-113

TOPIC TAGS: aircraft, hydraullc system, organosilicon lubricant, syn-
thetic lubricant, polyester, frictlon wear, lubricant, 1ubricant i
property, hydraulie fluld, lubrication

ABSTRACT: Experience has shown that the evaluation of a hydraulic
fluld for alrcraft by tests run at room temperature is insufficient, .

. because criltical loads considerably diminish with an inerease in !
temperatures, especially in the case of synthetic fluids designed - %
for performance at elevated temperatures., Therefore, several hy- —
draulic flulds were tested at temperatures similar to those of their !
actual use, The tests were run: 1) on a four-ball apparatus with :
steel BHalls, in the presence of alr; and 2) on a hydraulic stand g
with an axlal pump with a sliding valve. Two varlants of the pump %

Card 1/4 ' . ' . ) i
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were used: 1) a smaller one with steel-to-bronze cardan joints
and a larger one with steel-to-steel cardan Joints, The.following
flulds were tested: ) .
Fluld - Fluld '
Designatlon Nature of the Fluid Design., = ©Nature of the .Fluid ’
No. 7 - Polyalkylsiloxane AMG=10AIT Mineral oil based +
. o . - a combinatlion of
T=30=3 Polyalkylslloxane - antloxldants
o + 304 organic ether*
7-408-3 " Polyalkylslloxane - ) AMG-103V- Minera1.011 based + .
+ 40% organic ethep* : a stabilized thickener
+ antlwear additive : ‘ ' .
7-508-3 Polyalkylsiloxane AMG-108-2 Dibutylphenyl
+ 50% organic ether# No. 2 ~ phosphate based :
+ antiwear additive - . - -

DS-18-1 Hexalkyl disiloxane . _ - . : )
- ether¥®* + antioxidant : ) ' ' T

.£@ﬂimm?fﬁu;”m“mm
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AMG-10 Mineral oil based
AMG=10IT Mineral oll based 4+
antloxidant

Remarks of the wrlter:

# An ambiguous term 1n Russian, can mean “"ether" or "ester"
#% Hexalkoxydlslloxane?

Comparative tesating of the flulds on the four-ball apparatus and on
the pump indicated that the four-ball test alone ls 1insufflclent;
€.8. 5 AMG=10-5V flulds showed a eritical load of 50--60 kg at 150°
on the four-ball apparatus, which seemed to be a satisfactory value,
but which failed during the pump test., Failure of flulds during
the pump test included Jjammlng of plstons, breakage of rods, wear
of the cardan jolnt, the sliding surface of the valve and bearings.
It was noted that the larger pump produced three times more failures
than the smaller one, Investigatlion of these fallures indilcated
that the steel-to-steel cardan jolnt is lnadequate; 1t had to be
replaced by a steel-fto-bronze Jolnt., Fluld 7-508-3 was found to be
the best; therefore, additional four-~ball tests were run with this

Card 3/4 |
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fluld to elucldate the wear on load, sliding velocity, materials of
the frictlon palr and the nature of the ambient gas. The results
are glven graphically in the original. Orlg. art, has: 5 graphs
and 5 tables, {w.a., 28

[BN
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ACC NR.  ATTO0339U ~ SOURCE CODE: UR/0000/65/000/000/0114/0118 i

'AUTHOR: Nosov, M. I.; Vinogradov, G. V. (Prof.; Dr, of chemical
sclences)

ORG: none
TITLE: Polysiloxanes as lubricating medla

SOURCE: AN SSSR. Nauchnyy sovet po treniyu i smazkam, Teoriya
smazochnogoe deystviya 1 novyye materialy (Theory of iubricatin
action and new materlals). Moscow, Izd=vo Nauka, 1965, 114-11

TOPIC TAGS: Ilubrlcation, organosilicon, lubricant, antiwear material, .
antifriction material, polyorganosiloxane

ABSTRACT: The flrst stage of this study was an attempt to elucidate
the effect of oxidation on the lubricating properties of polysiloxanes,
In the second . stage, the effect of additives on the antiwear and
antifrictional propertles of polyslloxanes was studied. The tests
were carrled out on a M-4 four-ball apparatus with ShKh-6 steel

balls in alr (with blowing, without blowing and in vacuum), The
lubricants tested were polymethylsiloxane, polyethylsiloxane, and
polymethyliphenylsiloxanes with a iow, medlum and high phenyl group
content. Some disliloxanes and sllanes were also used. A series of

Card L/2
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organic compounds, such as triphenyl phosphate, sulfole [tertdo-
decylmercaptan], thiophene derivatives, ete,, were used as aaditives,
Cumene hydroperoxide was used as oxldation 1lhitlator. The resuits
of' the study indicated that, ln general, molecular oxygen and oxlida-
tion initiators have the same effect on the lubricating properties
of polysiloxanes as on mineral oils, but to a lesser degree, whilch
can be explained by the higher thermooxldative stability of poly-
siloxanes. The lubricatlng properties of polysiloxanes are compli=-
cated by the cross-linking, heterolytic decomposition, formation of
insolubles products on the friction surfaces, etec. Some addltives
might lmprove the antiwear properties of polyethylsiloxane; however,
polymethylphenylsiloxanes were not lmproved, The antifrictional
- properties of polysiloxanes are more affected by the additives, than
. are the antiwear properties. The results are presented graphically
' in the orilginal, The effect of the addlitives can be explalned by
the transfer of oxygen which can be considered as a2 naturai anti-
selzing additive, Orlg. arc. has: 5 graphs, [w.A.[EB%
BN
SU3 CODE: 11,21/ SUBM DATE: 22Mayds/ ORIG REF: 00L/
i OTH REF: 003
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ACC NPt 477003301 SOURCE CODE: UR/000/65/000/000/0118/0121
AUTHOR: Mustafayev, V. A.; and G, V. Vinogradov
ORG: none

TITLE: Powdered polymers as lubricating materials for heavy regimes of sliding
friction

SOURCE: AN SSSR. Nauchnyy sovet po treniyu i smazkam. Teoriya smazochnogo deystviya

i novyye materialy (Theory of lubricating action and new materials). Moscow, Izd-vo
. Nauka, 1965, 118-121 : '

TOPIC TAGS: 1lubrication, antifriction materials, polymer, polymer powder, sliding
friction ' '

ABSTRACT: The problem of antiweay and antifriction properties of powdered polymers
is important from the standpoint of their use as thickeners for the manufacture of
grease and for machining of polymers. Dry powders of polyprophylene, emulsion poly-
styrene, polyvinylchloride, polymethylmethacrylate, polyformaldehyde and polyallyl-
trimethylsilane were tested on a four-ball apparatus. The general finding was that
the optimum antiwear properties in friction against steel surfaces are displayed by
polymers sufficlently stable at low temperatures, but chemically activated at ele-
vated temperatures. This combination of properties ensures low wear at low speeds
by mechanical separation, and at high loads by chemical modification of steel. The

Card 1/2
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antifriction properties are in good agreement with the antiwear properties of pow-

dered polymers. Orig. art. has: 2 graphs. [w.A. 28]
' [BN]
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ACC NR: AT7003392 T SoURCE GODE: UR/000/65/000/000/0121/0126 |

AUTHOR: Vasil'yeva, L. S.; and V. V. Sinitsyn

ORG: none

TITLE: Lubricating materials and the resistance to rotation of roller bearings

SOURCE: AN SSSR. Nauchnyy sovet po treniyu i smazkam. Teoriya smazochnogo deystvi-

ya i novyye materialy (Theory of lubricating action and new materials). Moscow, Lzd-
vo Nauka, 1965, 121-126 : :

TOPIC TAGS: lubrication, grease, roller bearing, roller bearing lubrication

ABSTRACT: This study was devoted to determining the dependence of the resistance
to rotation of roller bearings on the nature of the lubricating materials. Oils
MK-22 and MK-8, and greases: TsIATIM-201, konstalin, and solidol and some lithium
or sodium stearate thickened oils were used. No significant effect of the nature
of the lubricating material on the resistance to rotation of the roller bearing was
found. The problem of viscosity was not investigated inm the study. Orig. art. has:
4 graphs. [W.A. 28]
[BN]
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ACC NR:  AT7003393 SOURCE CODE: UR/000/65/000/000/0126/0131
AUTHDR: Petyakina, Ye. I.; I. E. Vinogradova; P. P. Bagryantseva; A. M. Rabikovich |

ORG: none

|

SOURCE: AN SSSR. Nauchnyy sovet po treniyu i smazkam, Teoriya smazochnogo deystviyaS

i novyye materialy (Theory of 1ubricating action and new materials). Moscow, Izd-vo
Nauka, 1965, 126-131 :

TITLE: Antiwear additives of the zinc dithiophosphate type and their properties

iTOPIC TAGS: lubrication, lubricant additive, antiwear additive, zinc dithiophosphate -

" ABSTRACT: Phosphates, phosphites, and especially zinec dithiophosphates {phosphodithi~"
!oates] are widely used as antiwear additives which also have weak antiseizing proper-
ties. In addition, these additives have some antioxidant, anticorrosive and deter-
"gent properties., 1In this connection, zime dithiophosphates of various structure were
prepared by treating aliphatic alcohols, alkylphenols, alkylated aromatic hydrocarbons
(components of the phenolic refining of residual 0ils) with phogsphorous pentasulfide
‘and zinc oxide; ‘the properties of. the resulting compounds were studied in TS-14.5
»o0il. It was found that 1) it is expedient to use zinc dithiophosphate additives be-

: cause of their multifunctional properties under various conditions; 2) the additive
{EFO*-zine is superior to other zinc dithiophosphates and is recommended for automative

Card 1/2
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transmission oils. Orig. art. has: 3 graphs and 5 tables.- [W.A. 28]
(BN]

*(R) PSSZnSS [OCHZCH(CH3)2}2, where R are alkylated aramatics from phenolic reflnlng
extracts.
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ACC NR: AT5020437 _ "SOURCE CODE: URI000[6510001000101311013&_
iADTHOR: Sentyurikhina, L. N.; Z. S. Rubtsova; and:K. I. Kiimov
EORG' none
ET ITLE: Study of the longevity and antifriction properties of solid lubricant coatings

'SOURCE: AN SSSR. Nauchnyy sovet po treniyu i smazkam, Teoriya smazochnogo deystviya

‘4 novyye materialy (Theory of lubricating action and new materials). Moscow, Izd-vo
iN‘auka, 1965, 131-134

TOPIC TAGS: solid lubricant, lubricant property, molybdenum disulfide, lubrication,
antifriction material, solid lubricant coatingl UNII NP 212 lubricant, 213 lubricant,
229 lubricant, 230 solid lubricant

ABSTRACT: There are practically no data available .on the abrasive stability and

- |friction properties of solid lubricant coatings at elevated temperatures. This
prompted an investigation of such properties for several coatings on a specially
devised apparatus. The apparatus essentially consisted of a rotating roller coated

£with some solid lubricant and a steel band gliding on this roller. The friction co-
efficient was computed from the equation:

u= M/0.5 r Py, where

| Card 1/2
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i . . .
M is the moment of friction, Py (in grams) is the stress on the band, and r (in cm)
iis the radius of the xoller. ~The coatings consisted of MoSy as filler, and a binder.
IThe following substances were used as binders: K~55 organosilicon resin (grease :
VNI NP-213); EP-096 epoxy resin; K-41 urea-formaldehyde resin (VNII NP-212); and {
sodium silicate (VNII NP~229). The thermal stability of all these binders was tested.
. ;The welght loss for the organic resins used was up to 20%Z in the range of 200--3509C,
while NapSi03 and organosilicon resin lost 5--6Z at- 300--350°C. The kinetics of the
losses of the filled coatings was determined and is presented graphically in the
original. The results are similar to these obtained for the thermal stability of the °
binders, The dependence of the longevity, i.e., resistance to wear, and of the fric- '
tion coefficient on temperature were determined and presemted graphlcally in the ori-'
ginal, The optimum resistance and the minimum friction coefficient coincide at 100°C.
No connection was found between the thermal stability of the binder and the possibility
to use the solid lubricant coatings. It appears that wear resistance depends on the .
adhesive and cohesive properties of the binders, and on their ability to hold MoS, in f
.{the cells of the polymer network. Orig, art. has: & graphs and figures, and 1 . ‘!
table- * [W.A. 28]
. ' ' [BN1
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N ATSoaohsB ~ SOURCE CODE: UR/000/65/000/000/0134/0138

AUTHOR: Operina, Ye. M.; L. N. Sen;yurikhina, V. G. Dmitriyeva; Ye.: E. Pisarevskaya,
L. N, Petrova .

i ORG: none

TITLE: High temperature greases based on pigments

~

SOURCE: AN SSSR. WNauchnyy sovet po tremiyu 1 smazkam. Teoriya smazochnogo

Izd-vo Nauka, 1965, 134-138

-| dye chemical, lubricant additive, organosilicon lubricant, organic lubricant

ABSTRACT: This study is devoted to an investigation of greases prepared from poly-
methylphenylsiloxane fluids (with various methyl and phenyl group ratios), and some -
pigments used as thickeners. The following pigments were used: 1) pigment SA
{(anthraquinone intathrene blue); 2) vat vlue H; 3) vat blue 0; 4) wat light blue K;
5) indigo; 6) dihydroxyviolanthrone; 7) violanthrone, 8) isoviolanthrone; 9) di-
methoxyviolanthrone; and 10) calcium stearate (TsIATIM-22/S). Concerning the
thickening capacity, pigments 4, 5, 6, and 9 proved to be inadequate thickeners,

Card 1/2

deystviya 1 novyye materialy (Theory of lubricating action and new materials), Mbscow.'

TOPIC TAGS: 1lubrication, solid lubricant, dye, pigment, vat dye, indigo, violanthrone?
isoviolanthrone, dimethyoxyviolanthrone, calcium stearate, high temperature lubricanmt,

CACC NR: AT5020438

other pigments form greases, which are near TsIATIM-221 in their properties. The
stability of mixes was tested under storage conditions and at 1509C. Evaluation of
the atability was carried out on an ETs-3 centrifuge (test-tube type). More tests
'‘were conducted with pigment SA and isoviolanthrone, which displayed the best thick-
ening properties and thermal stability. The weight losses of grease prepared with
pigment SA and various liquid po1ymethylphenylsiloxanes reached 17--29% at 300°C.
Effective viscosity and mechanical resistance in g/em? and at 1500C was determined

" |for isoviolanthrone based greases. Indanthrene and isoviolanthrone based polysilo:ane
greases were tested on roller bearings at 150°C and 15000 kg/em? load. The tests
indicated that such greases have no. advantages as compared with soap-silicome greases
. isuch as TSIATIM-221 or TSIATIM=-221S. It was found that the pigment can also be used
-ifor enhancing the colloidal stability of graphite or molybdenum disulfide based sili-
cone greases. Pigments contribute to the formation of £ilms of solid lubricants

on low-load bearings at temperatures of 300—3500C, which makes it possible to keep-
the bearings working at 350°C for more than 3000 hr. Orig. art. has: 4 tables.

[W.A. 28]
(BN}
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' ACC NR:  AT700339% " SOURCE CODE: UR/000/65/000/000/0138/0140

AUTHOR: Makeyeva, Ye. D.; A. P. Blvundov; T. K. Ostrovskaya; S. G. Veysman'
ORG: none
TITLE: New types of plastic greases based on non-soap thickeners

SOURCE: AN 5SSR. Nauchnyy sovet po treniyu i smazkam. Teovriya smazochnogo deystviya
i novyye materialy (Theory of lubricating action and new materials). Moscow. Izd-vo
Nauka, 1965, 138-140

TOPTIC TAGS: lubrication, grease, lubricating oil, organosilicon lubricant, solid
lubricant, organofluorine compound, antifriction material

ABSTRACT: As grease prepared with non-soap thickeners have a series of advantages

as compared with soap-thickened greases, three types of non-soap thickened greases
were studied. The following thickeners were used: 1) bentone, obtained from ben-
tonite clays and dimethyl-alkylbenzyl-ammonium chloride (alkyl--C g to Cig)s

2) silica gel modified with surfactants; 3) sodium (octadeeylamiée) terephthalate _
bentonite greases. Bentonite clay of the Askam deposit was found to be most suitable
because of its high dispersion, swelling and absorbtion capacity. Low molecular
polar compounds such as acetone or methanol enhance the thickening properties of

. bentones. Sodium nitrite (0.5%) was used as the best anticorrosion additive; molyb-
" denum disulfide (4%) was the antiwear additive; and phenotiazine (0.15%) was used

;Card  1f2 | - —— - : e
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as the antioxidant. Stand tests indicated that VNII NP-226 bentonite grease was more
than three times as effective as YaNz-2 grease. '

S8ilica gel greases

+ S8ilica gel was treated for hydrophobization with butanol, quaternary ammonia bases,

or alkylhalosilanes. Greases were obtained from: 1) mineral oils with butoxy silica.
gel for high speed spindles and for packing materials in electronics; 2) organosili-
con fluids with low butoxy silica gel for friction parts working at temperatures to

~ =60°C; 3) polyhydnic alcohols with silica gel modified with quaternary ammonia bases

. to atmospheric corrosion. They are effective lubricants at 1509C,

for valves in the petroleum industry; 4) fluorocorganic fluids with trimethylsilyl
derivatives of silica gel for .equipment used in the production of concéntrated acids.

Amidoterephthalate greases

These greases ‘'were prepared from mineral oils or organosilicon fluids thickened
with sodium octadecylamideterephthalate Cq glqyNH~-CO-CgH,~COONa. These greases are
water resistant, mecheuically and chemically stable, and are highly resistant

[W.A. 28]
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| ACC Nk ATT003395  SOURCE CODE: UR/0000/65/000,/000/0150/0143 ]

: AUTHOR: Semenido, Ye, G.; Shchegolev, N, V.:; Semechklin, L., Ya.;
Ostrovtsev, M, I.; Klepach, S, I.; Kallnin, N. N.; Gerasimenko, V., A.

)
H

ORG: none

:,TITLE: Some speclal features of the behavlor of olls wlith polymer
, additlves in friction palrs

SOURCE: AN SSSR. Nauchnyy sovet po trenliyu i smazkam. Teoriya
smazochnogo deystviya 1 novyye materialy (Theory of lubricating ac-
tion and new materials). Moscow, Izd-vo Nauks, 1965, 140-143

TOPIC TAGS: friction; metal friction, lubricatlon, lubricating
0il, lubricant additive, polymer additive

ABSTRACT: A temporary decrease 1s noted in the viscosity of poly~
mer thickened olls at high rpm in friction pairs: shaft--bearing.
The phenomenon 18 explained by the orientation of polymer macro-
molecules in zones of a high shift gradient. The connectlon between
the polymer and oll molecules weakens, which results in a decrease
in viscosity. A decrease in friction loases and a drop of tempera-
ture are observed under the deseribed condition, Therefore, a -
decrease can be observed in fuel consumptlon (up to 15%). Orig. art.

Card__1/2
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has: 1 graph and 3 tables, [W.A, 28]
: [BN)
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ACC NR  A17003395  SOURCE CODE: UR/0000/65/000/000/0L44/0147

AUTHOR: Semenido, Ye. G.; Runenkov, A, V.; Shchegolev, N. V.;
Grishin, A. I,; Sharapov, V. I.; Kyuregyan, 8. K.; Sheremet, I. I.;
Milyutikov, Yu. D.; Pakhotov, ¥, A.; Lozar', A, S.; Tral:tovenko,

I. A.; Turkevich, A. I.; Sazontov, Yu. P. X

ORG: none

TITLE: Wear investigation of modern engines which work on polymer
thickened oils,

SOURCE: AN SSSR., Nauchnyy sovet po treniyu 1 smazkam. Teoriya
snazochnogo deystviya i novyye materialy {Theory of lubrlcating
action and new materlals). Moscow, Izd-vo Nauka, 1965, 144-147

TOPIC TAGS: internal combustion, engine, engine wear, lubrication,
lubricating oil, polymer thickened lubricating oil

ABSTRACT: ‘This study contains the results of long-time comparative
tests of carburetor and dlesel engines: 2ZIL-130; GAZ-M-13; YaMzZ-230;
A=4Q1, YaAZ=-204 and DI2A running on polymer thickened oils and. on oils
without such additives, ' Qils ASZp-110, SAE-30, englne oil SU, DSp-8,
DSp-11, MT-l4p and MT-15p were used, Satisfactory_to good results

Card 1/2 )
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are noved. Orig. art. has: 1 graph and 3 tables. ' [W.A.[ES%
BN
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ACC NR:  AT7003397 SOURCE CODE: UR/0000,/65,/000/000/0147 /0150 '
AUTHOR: Shechegolev, N. V.; Semenldo, Ye. G.; Sanln, P. I,; Semechkin,'
M. A.; Sharapov, V., I.; Telegin, V. G.; Traktovenko, I. A.; Lazareva,
Ye, V.; Sher, V. V,; Dem'yanov, L, A. '

ORG: none
TITLE: Effect of polymer additives on antiwear properties of oils

SOURCE: AN SSSR. Nauchnyy sovet po treniyu i smezkam, Teoriya
smazochnogo deystviya i1 novyye materialy (Theory of lubricating
action and new materials), Moscow, Izd-vo Nauka, 1965, 147-150

TOPIC TAGS: lubrication, lubricating oil, lubrlcant additive, poly-
mer additive, antlifriction material, antilwear addltive

ABSTRACT: In a study on the effect of polymer additives on the anti-
wear and antiseizure properties of polymer thickened motor olls, the
followling polymers were investigated: polylsobutylene, polymeth-
acrylate, and copolymers of methacrylic acld and its nitrogen-con-
taining derivatives, The molecular welght of the polymers studled
was in the range 10,000--20,000, In some oils, additive DF-11 (zinc
dialkyldithiophosphate) was used, According to their increasing

Cord _1/2
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effectiveness with respect to antiwear properties, the polymers
studied can he arranged into the followlng sequence: polylsobutylene
polar polymers £ polymethacrylate, DF-1l lmproves antiwear proper-
ties and therefore must be regarded as a necessary component. The
viscosity of the thickened oll played a lesser role than the nature
of the polymer thickened. Orlg. art. has: 1 graph and 9 tables.

[W.A, 28]
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ACC NR:  AT7003398  SOURCE GODE: UR/OOOO/OS/OOO/UOC/Ol50/0153

. AUTHOR: Fialkov, A, S.; Viltkin, M. A.3; Zaychlkova, A, S.; Kazakova,

0 -] BH
Qllu: none

TITLE: Use of some solid lubricants for increasing the service life
of the brush commutator assembly of elecirlce motors

SQURCE: AN SSSR. - Nauchnyy sovet po treniyu i1 smazkam, Teoriya

snazochnogo deystviya i novyye materialy (Theory of lubricating action

and new materials), Moscow, Izd-vo Nauka, 1965, 150-153

TCPIC TAGS: electric engine, electric motor, electric motor collec-

tor, electric brush, solid lubricant, molybdenum disulfide, lithium.
carbonate

ABSTRACT: This paper contains the results of a study to improve the
antifriction properties and wear resistance of electric brushes by
Introducing solid lubricants into them, Molybdenum disulfide, lithium
carbonate, and coal tar plteh were used. The lubricants were intro-
duced in vacuum and in an ultrasonic field with subsequent heat
vreatment. The tests were conducted at sea level and af an elevation
of 18,000 m. A considerable increase in the service life of elec-

Card 1/2
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tric brushes after the introduction of a solid lubricant can be ex~
plained by the fact that the antifriction properties of these sub-
stances do not depend on atmospheric conditions, contrary to those

" of graphite. Orig. art. has: 4 graphs and 1 table. [W,A, 28]
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ACC NR:  Am5020439 SOURCE CODE: = UR/0000/65/000/000/0154/0157
AUTHOR: Chatynyan, L. A. R
ORG: none

TITLE: Behavior of refractory metals and heat resistant alioys in i -
friction at temperatures from TOO to 850C ln argon or helium

SOURCE: AN SSSR. Nauchnyy sovet po treniyw i smazkam, Teoriya
smazochnogo deystviya 1 novyye materialy (Theory of }ubricating
actlon and new materlals), Moscow, Izd-vo Nauka, 1965, 154-157

TOPIC TAGS: friction, metal friction, refractory metal friction, ,
refractory alloy, friction coefficient, molybdenum, tungsten, niobium,
zirconium, nickel, carblde, slilicide, horide, refractory metal,

heat resistant alloy, metal wear resistance, alloy wear resilstance,
tungsten alloy, molybdenum alloy, nloblum alloy, nickel alloy, alloy
hardening, electrospark hardening /VZhL-2 alloy '

ABSTRACT: The followlng materlals were studied for wear resistance -
and friction properties in inert gases such as argon or helium at
elevated temperatures: 1) refractory metals: Mo, W, Nb, Zr, Ni,
ete; 2) heat resistant alloys of Mo, Nb, and Ni iVZhL-a, V=50 —

Card 1/4
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and some others of the EIU3TB type}; 3) VzZhL-2 alloy after electro-
spark hard-facing with Cr3Cp, TIC~WC; MopC; MoBin, WsBg, ZrBg, WC,
Or, W, Mo. Selectlon of metals and alloys was determinhed by their .
hlgh mechanical properties, that of the coatings by their corrosion
reslstance. Nickel alloy VZhL~-2 was developed for parts in friction
which are designed to work under heavy loads at high temperatures in .
speclal media, IV preserves 1%ts high physleal and mechanical pro- -
perties at 800C. The pure refractory metals mentioned above were
tested for frlctlon in argon or helilum against a disc made from
VZhL-2 at_800C: sliding velocity was 2.2 m/sec and specific load was -
2.5 kg/em@, The results were presented as the dependence of the wear
and of the coefficient of friction on melting temperatures. The
appearance of the frictlon surfaces was noted, For nickel alloys

the followlng observatlons were made: 1) wear reslstance depends

on plasticity at high temperatures; 2) the presence of additives,
such a8 Si, B, Al, or Tl increases the brittleness of the alloys,

but improves the working=-in at high temperature friction. As alloy
VZhL-2 was the most wear resistant as compared with other nickel
alloys tested, its behavior in friction with molybdenum alloys was ;
tested in lnert gases at 800C, Its wear and coefficient of. friection l
were lower than those of other Ni-alloys. The wear of Mo-Nb alloys i
was low, Hard-faclng of VZhL-2 alloy with refractory metals .or car- .—

- 50 ="
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. -bildes reduces nearly 50% of the wear. Hard-facing with carbides of

i - molybdenum or chromlum reduces the wear more than hard-facing with
carbldes of tungsten or double carbide of tifanlum and tungsten.,

. The result of the study can be summarized as follows: 1) Surface
oxide films are formed to a small degree in inert gases at high tem-
peratures; the friction surfaces are in direct contact which causes
overstressing of the surface layers. In such a case, wear depends
mainly on hardness; the harder the material, the less wear. 2) The
use of heat resistant materlals 1s recommended both In the alr and in
inert gases to avoid softening and the seilzing of surface layers
at high temperatures. 3) The wear resistance of W and Mo at 800C
in argon or helium 1s higher than that of Nb or Zr, which have lower
melting points. Multi-phase structure 1s more wear resistant than
8ingle phase structure, e,g,, a solid solution, The wear of brittle
and less plastic materials 1s lower than that of plastic metals at
high temperatures, 4) Of the materlals tested the following were
wear reslstant; Mo, W, Nb and their alloys, the nickel alloy VZhi~2.
Friction of this alloy with molybdenum alloy in argon or helium takes
place without seizing and major wear. 5) Electrospark hard-facing .
of specimens from VZhL-~2 with WC, Crp3Cs; TiC-WC or MooC produces
strong adheslon of the c¢oating to the metal, RFurther studles should
permit wider use of highly wear-reslstant carbldes or hard alloys —

1 Card '3/4
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for joints in friction, Orig., art. has: 3 éraphs. [W.A.{EB]
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ACC NRs  ATT03399  SOURCE CODE: UR/0000/65/000/000/0158/0161
AUTHOR: Kostetskly, B. I.; Barbalat, B. M.
CRG: none

TITLE: Kinetles of the formation of secondary structures in wear
processes

SQURCE: AN SSSR. Nauechnyy sovet po treniyu 1 smazkam. Teoriya
siazochnogo deystviya i novyye materialy (Theory of lubricating
action and new materials)., Moscow, Izd-vo Nauka, 1965, 158-1061°

TOPIC TAGS: friction, friction wear, metal frictlion, metal struc-
ture, oxide film '

ABSTRACT: The klnetlecs and the mechanism of changes in the structure
of working layers of metal are viewed in wear processes for transi-
tion of the frictlon system from normal service conditions of sta-
bilized wear to the malfunction state, Electrochemical potentials
.ol frictlion surfaces were measured to study changes in the state of
oxide filma. The structure of The working metal layers underneath
the oxide films was studied by x-ray method, Microhardness, coef-
Tlcients of friction and distortions of the metal grains were noted.
The general conclusion was that the development of wear processes

has a series of transitional stages, such as start, working-in,

§ Amea—im te i e mmm - n -
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stabilized wear and malfunction conditions which begin after
destruction of the oxlde films. Orig, art. has: 5 graphs.
| | [W.A, 28]
[BN]
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ACC NR:  ATT003400 " SOURCE GODE: UR/0000/65/000/000/0161/0164
AUTHOR: Snitkovskiy, M. M.; Silayev, L. I.; Dyatlov, A, A.

ORG: none

TITIE: Formation of fine stiructure of ﬁhe surface of cast-lron
A friction pairs .

SOURCE: AN‘SSSR Nauchnyy sovet po treniyu i smazkam. Teoriya
smazochnogo deystviya i novyye naterialy (Theory of lub“icating
action and new materials). Moscow, Izd-vo Nauka, 1965, lol 164

TOPIC TAGS: friction, mebtal friction, cast-iron, cast iron struc-
ture, diesel engine, friction wear

ABSTRACT: The formation of fine structure of cast-liron fricktion '
pairs has been studied wlith regard to working conditions of piston
rings and cylinder inserts of ship internal combustion engines, It
was found that the main wear factors are IiIntrusilon of contacting
materials and plastle deformation of the friction surfaces, The
beneficial effect of graphlite and phosphldes in dry friction consists
of a decrease in plastic deformation by the formation of coatin%
layers which spend on surfaces in frictlon. - [w.a, 2 ]
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[AEC W& AT5020150° SOURGE GODE: UR/0000/65/000/000/016470167
 AUTHOR: Rabinovich, L. V.

ORG@: none ' _
TITLE: Use of aluminum alloys in frictlon joints of devices

S0URCE: AN SSSR. DNauchnyy sovet po treniyu i1 smazkam, Teorlya
smazochnogo deystvilya i1 novyye materlaly (Theory of lubricating action
and new materials)., MNMoscow, Izd-vo Nauka, 1965, 164-18T7

TOPIC TAGS: metal friction, light metal alloy, aluminum alloy,
antifriction material, seizing, antifriction metal, copper alloy,
lubrication, antifriction bearing, lubricant

AESTRACT: The use of light alloys ls desirable for decreaslng the
weight of devices, e,g., in geodesy. Frictlon parts of such devices
are usually made from steel or copper alloys. Difficultlies -in the
movement of parts and Jammlng are often chbserved, An attempt waa
made to use aluminum alloys. The followlng alloys were selected
because of their expedlency: V95 deformable alloy and ALBY casting
alloy. The tests conducted under dry frictlion under small loads
confirmed the expediency of the use of these alloys for the frictlon

Joint of devices, (W.A,
SUB CODE: 11,21/ SUEM DATE: 20May65/ . [BN]
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P AUTHOR:; Pletnev, D. V.; Brusentsova, V. N.
ORG: none

TITIE: Propertles of electrolytically deposited chromium coatings
and their use on dliesel engine cylindera from aluminum alloys

SOURCE: AN SSSR. Nauchnyy sovet po treniyu 1 smazkam., Teoriya
Yol smazochnogoe deystviya 1 novyye materlaly (Theory of lubricating action
| and new materials)., Moacow, Izd-vo Nauka, 1965, 107—172

TOPIC TAGS: friction, metal friction, chromium plating, antifriction,
| material '

ABSTRACT: As the succéssful use of wear-resistant chromlum coatings
is impossilble without the exact account of the properties of the

electrolytically deposited chromium, tThe optimum conditions of plating
were studied. The resulis Indlicated that the wear resistance of

chromium hardened cylinders from alumlnum alloys 1s 2.5 tlmes
higher than that of series produced cast-lron cylinders, Qrig. art.
has: 1 table and 2 graphs. [w.A, 28]

‘ | BNV ]
SUB CODE: 11,21/ SUBM DATE: 22May65/ ORIG REF: 001/ OTH REF: 01y
Card | 1/1 )

it et



AUTHOR: Bakakin, G. N.; Lyubchenko, A. P.; Turovskiy, M. L.;
Lyubarskly, I. M.

ORG:' none

TITLE: Working-in and wear of high mechanical strength cast lron

SQURCE: Aﬁ SS8R. Nauchny sovet po trenlyu 1 smazkam. Teoriya
smazochnogo deystviya 1 novyye materialy (Theory of lubricating
actlion and new materials). Moscow, Izd-vo Nauka, 1965, 172-1T0

TOPIC TAGS: frictlion, metal frictlon, cast iron, friction wear

ABSTRACT: Thls pajer was devoted to obtaining information on a
series of paranmeters which are indicative for the process of working-
in cast iron of Increased mechanical properties, The material was
combined in friction pairs with itself, A9~2 aluminum alloy and
20Ch2N4A case-hardened steel, 'The exchange of material or frietion
surfaces was lnvestigated and discussed. Each combination of mater-

lal has its special peculiarities in working-in, Orig, art. has: 3
figures. ‘ . . {W.A, 28}
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ACCNR - AT5020841 ~ SOURCE CODE: UR/0000/65,000/000/0176/0182
AUTHOR: Vinogradov, Yu. M. o T '
ORG: none .

TITLE:. Investigation of the effectlveness of chemical-thermal treat-
ments for various metals : ‘ : L :

SOURCE: AN SSSR. N&hchhyy.aovet_po‘treﬁiyu i smazkam. Teoriya
- smazochnogo. deystviya 1 novyye materialy (Theory of lubricating action -
and new materials), Dboscow, Izd-vo "Nauka", 1965, 176-182 - L

TOPIC TAGS: frictlon, metal friction, antifriction material, sulfi-
dlzation, sulfide fllm, metal surface treatment, frictlon wear, telluri!
zation, sulfocyanidation, -selenocyanidation/ViZ 1 titenium &llay,
b5 steel, SCh18 36 cast iron; 1Khl1SNOT steel o ' :

ABSTRACT: Sulfidization, selenidizatilon and telluridization methods
were experimentally tested on the following metals: St45 steel,
SChl&-38 cast iron, LChi8NIT steel and VTZOlL tlitanlum alloy. It was
found that the trszatment of metals with:elements of group VI is pros-
pective and should be lnvestigated further; the direction of present
research was confirmed. The thermographic method is suitable for the
selectlon of active compounds; however, somé side effects in 2alt melts

Card 1/2
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are %o be accounted for,” Individual treatment foxr each method is . -
essentlal, For carbon steels. and cast iron, sulfidization is the best-
method; for stainless steels and titanlum alloys, sulfocyanide, . ‘
seienocyanide melts or tellurlidization are recommended. Orig. art.

has: 3 graphs, 1 table, and 1 formula.- B .[W;A.[EST
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ACC NR:  ATTO03L03 SOURCE CODE: - UR/0000/65/000/000/0183/0188 |
AUTHOR: Balter, M. A.; Turovsikly, M. L. = |

ORG: none

TITIE: Some criteria for deteﬁmination of the wear resistance of
" high strength case hardened steel in rolling ..f.‘riotion with slilipplng

SOURCE: AN SSSR. Nauchnyy sovet po treniju 1 smazkam. Teorlya.
smazochnogo deystviya 1 novyye materilaly (Theory of lubricating
actlon and new materials)., Moscow, Izd-vo Nauka, 1965, 183-188

TOPIC TAGS: friction, metal friction, friction wear, case hardening,

|
case hardened steel, wear reslstance, wear reslstance criterium ;

l

!

l ABSTRACT: The reslstance to pitting of case-hardened steel was

| studied under conditions of heavlly loaded relling, The following

¢ parameters were studled: 1) hardness and microstructure of the
surface layer; 2) roughness of the friction surface; 3) internal
regidual stresses, Pltting wear was measured on an ShR=-4 four-ball
apparatus under condltlons of rolling friction with alternate slip=-
ping. Steel 18Ch2NAVA was selected for the study of the effect of
hardness and microstructure on pit wear: roller bearings were made

§
|
' from steel 20Ch2N4A, case-hardened, with hardness HRC 60-61. The E
Lcard_ 1/2 | |

| ACC NR:  ATTO03403
| . .
! following criterida which determine the pit wear resistance of the
case~-hardened steel were found as the results of the study: 1)
Internal resldual stresses, which confirms the fatigue nature of the
pitting wear; 2) roughness of the friction surface and i1ts changes
in the process of wear, The results make 1t posslble to explain the
peculiarities of the pltting wear as follows: a) the low resistance
of the polished surface can be explalned as the disadvantageous .
distribution of the residual stresses; b) the positive effect of
cold work on the wear reaistance of steels with martensite structure
| can-be explalned as better stability of residual stresses under cyclic
| contact conditions; c¢) the plastic deformations of hard material
work against pitting wear. Orig. art, has: 4§ graphs and 1 table, _
- ‘ ' _ [w.A, 28]
[BN)
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ACC W& AT502002 SOURCE GODET UH/—007"t05f 00/00076188/0194
AUTHOR;: Vasil'yev, 1. V., Yemets, L. 7.

ORG: none . ‘ ‘
TITLE: New cermet anti-friction materials for Joints in :ription

SOURCE: AN SSSR, Nauchnyy sovet po treniyu 1 smazkam.' TECriﬁa
smazochnogo deystviya 1 novyye materialy (Theory of lubricating action
and new materials). Moscow, Izd-vo Nauka, 1965, 188-194

.TOPIC TAGS: friction, cermet, cermet wear material, cermet product,
cermet bearing, tetrafluorocethylene, -corrosion, corrosion medium,
antifriction metal, solid 1uhricant, teflon, lubrication, antifric-
tion material, powder metal

ABSTRACT- A study was made of the preparation and friction pro-
perties of cermet sliding bearings and end-~face packings impregnated
wlth Teflon to be used in aggressive medla, Low carbon steel, chrom-
ium plated iron, type IChl8NOT stainless steel, bronze or nlckel L
powder were used for forming the bearings by pressure and sintering. |
The pressure-formed and sintered bhearings were vacuum lmpregnated A{
with a Teflon suspension with subsequent drying and heating.. Corro- .

sive media were: 30 or 50% nitric acid or 1% caustic soda solution, ¥

Cord  1/p K
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The results obtained indicated that: 1} bronze  powder exceeds iron . .
powder as an antl-friction material; 2) impregnation with Teflon =l
increases by several times the wear resistance of the specimens and -
diminishes the coefficient of friction; 3) nickel powder caused
high wear because of a tendencg of nlckel to cause seizure with ‘
the stainless steel used. 0% nitric acid the best results were,
obtained with stainless steel or bronze cermets impreghated with '
Teflon in fricticn with Chl5N9Yu steel (nitrided). In 30% nitric
acid the best results were obtained with LChlSNST steel impregnated

wlth Teflon, chromium, In 1% NaOH the best results were obtained:
with cermets from porous stalnless steel or bronze, hoth impregnated

. Wlth Teflon, Tests on MT-2M or MT-5 friction machines indicated that’

the best results with respect to wear reslistance were obtained with i
cermets’ from stalinless steel or chromlum-plated lron, lmpregnated with
Teflon, or on 1Chl8NOT steel or on PG-SO graphite, resin 1mpregnated
Orig. art. has: &4 tables. [w.a. 28]
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(ACC NR:  AT7003404 SOURCE CODE: UR/0000/65/000/000/0194 0196 |
AUTHOR: Voskoboynikov, D. By | .

ORG: none

TITLE: X-ray methods for the study of processes in the thiln surface
~ diayer of bodies in friction

SOURCE- AN SSSR. Nauchnyy sovet po trenlyu 1 smazkam, Teoriya
smazochnogo deystviya 1l novyye materialy (Theory of 1ubricating actionl

and new materials). Moscow, Izd-vo Nauka, 1965, 194-190

TOPIC TAGS: friction, metal friction, friction wear, friction
surface, x-ray method

ABSTRACT: An x-ray method has been developed for studylng the pro-
cesses whilch take place in microstructure of the active layer of .
frictioning bodles, The method is applicable wlthout the destruc- :
tlon of the speclmen., A description and a schematic sketeh of the i
installation are given in the original. An advantage of the method |
is the simultaneous recordlng of the whole picture of diffraction; the!
shortcomlng 1s the comparatively low sensitivity and a long exposure.
Orig. art. hasy 1 figure. [w.a, 28
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| ACC NR:  ATT0031H05 SOURCE GODE: _UR/0000,/65,/000,/000/0196/0200

| AUTHOR: Snltkovskly, M, M.; Nepomnyashchaya, S; A,; Metelitskly,
Yu. P. : '

| -ORG: none

TITLE: - Improvement of the wear resistance of some materials by com=
preasion .

SOURCE: AN SSSR. Nauchnyy sovet po treniyu i smazkam, Teoriya
smazochnogo deystviya i novyye materialy (Theory of lubricating action;
and new materlals), Moscow, Izd-vo Nauka, 1965, 196-200

TOPIC TAGS: friction, metal friection, friction wear, wear resisténce,!
compressing treatment :

ABSTRACT: The effect of thermomechanical treatment on the wear
reslstance of 0TsS-5-5~35 bronze, R18 steel and cast iron against steel
was studled. The results indicated that the thermomechanical treat-
ment, l.e,, compression of specimens at elevated temperature, increasesg
wear resistance of ferrous and nonferrous metals, such a8 bronze, The
temperature during compression must be lower than the temperature of
the recrystallization of the specimen, The optimum temperature is

to be higher than that of the decomposition of the unstable phase,

'CTEe mic;gstructure of the compressed speclmen changes; the blocks
Lward ] / : .

—————as et . -
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of The mosalc structure decrease in slze, but their number increases,
Orig. art., has: 3 graphs and 2 tables. : [w.A, 28%
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L ACC NR: * Ar7003406 SOURCE CODE: UR/000/65/000/000/0200/0202
AUTHOR: Retunskiy, Yu. F. |
; ORG: none

i TITLE: Use of solid polymer-based lubricating films for friction joints in automo—-
. biles . :

SOURCE: AN SSSR. Nauchnyy sovet po treniyu 1 smazkam. Teoriya smazochnogo deystvi-

ya 1 novyye materialy (Theory of 1ubricating action and new materials). Moscow, Izd-
vo Nauka, 1965, 200-202

TOPIC TAGS: automotive engine, lubrication, solid lubricant, lubricant film, polymer
Tubricant film, antifriction material

ABSTRACT: Im 1963, the Central Plant Laboratory of the Gor'kiy Automobile Plant '
started studying the possibilities of using :antifriction lacquers in heavily load- |
ed friction joints of cars and trucks. The expediency of the use of such lacquers :
was confirmed for: 1) complete exclusion of the use of greases for low-speed heavily i
loaded friction joints; 2) accelerated working-in and prevention of seizing. The ‘
antifriction lacquers were formulated as follows: 1) solid lubricant GAZ -- a :sus- |
pension of MoS; in a solution of ED-5 epoxy resin in a solvent (unidentified); 2)

i VNII-NP-212 solid lubricant (VIU NP No. 88-60) -- a suspension of MoS; in an alcohol

- Card 1, 2
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solution of formaldehyde-melamine regin. Films were obtained by spraying in an
electrastatic field. The thickness of the films was in the range of 12 to 20 mi-
~crons. The following particulars were observed: 1) only one .part out of two fric-
tioning parts is to be coated; 2) the part which is continuously conveying the
fresh surface into the friction zone 1s to be coated; 3) the hardness of the mon-
moving part must not exceed that of the moving part; 4) the clearance between the
. parts must not be less than 40 microns. The experiments confirmed the expedience
i of the above conditions; the gstudy is being continued. [W.A. 28]
; ‘ . ‘ \ [BN]
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> 'ACCNR  ATT003407 T $OURCE GODE: UR/0000765700070007020270208 " "~
: AUTHOR: Georgiyevskiy, G. A.; Orlina, M. Ya,; Mal'tseva, N. N,

ORG: none

TITLE: Surface wear in the frietion of plastic friectlon materials
on -imetal '

SOURCE: AN SSSR., Nauchnyy sovet po treniyu 1 smazkam;' Teorlya
smazochnogo deystviya 1 novyye materialy {Theory of lubricatin%
actlon and new materials). Moscow, Izd-vo Nauka, 1965, 202-20

TOPIC TAGS: friction, frietion wear, plastic materlal, polymer,
polymer material, anti-friction material

ABSTRACT: It was observed that in the frietlion of plastic materials

against cast l1ron, four distlnct temperature zones of wear exist, :

1) For plastic materlals (baryta + resin and asbestos + resin)} i
a strong wear in the range 50--60°C; b) low wear in the range
100--300°C; c¢) strong destruction.of the surface in the range
300~-500%G; and d) relatively diminished wear in the range 500--

- 800°C. 2) For cast lron the four zones are: a) increase of cast
iron weight -- up to 400°C; b) 4intense wear in the range of 400--

500°C; ¢) decrease in wear, caused by the transfer of plastic
1.Card .'“1/2_.__w

L ACC NR:  p7003407

materials on cast iron surface up to 500--T00°C; and d) an increase

in wear =- over TO0°C, The phenomenon are explained by the abrasion

of plastics at low temperabures in the first zone; smearling, trans-

fer of fllms from plastlc to metal and deep tear of layers are the

i causes of the phenomena in the other zones., Orlg. art, hass &4 |

. figures and 2 tables. : {w.A, 28]
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Acc N 7003408 SOURCE CODE: UR/0000/65/000/000/0208/0211
| AUTHOR: Mustafayev, V. A.: Podol'skiy, Yu, Ya. (Candidate of technicall

sciences); Vinogradov, G, V. (Prof.; Dr, of chemical sciences)

QRG: none

TLrLE: Effect of the nagture of the gaseous medium on the friction or -
plastics

- SOURCE: AN SSSR. Nauchnyy sovet po treniyu i smazkam, Teoriya.
i smazochnogo deystviya i novyye materialy (Theory of lubricating action
and new materials). Moscow, Izd-vo Nauka, 1965, 208-211

TOPIC TAGS: friction, polymér friction, polymer oxidation

AUSITIACT: The purpose of the s tudy was to elucidate the effect of the

| oxidizing atmosphere {oxygen) on the friction of metal plastic pairs.
‘testolite, polypropylene and polybetrafluorethylene were used as plas-
ties; the metals were: copper, alumninum, armco=-lron, hardened steel '
and cast lron. Comparative tests were run ln the air and in vacuum.
The transfer of metal or hard plastic (textolite) was observed. 'Lhe
absence of oxygen prevented the oxidation of metal surface layers and

! promoted the selzure of metal-to-metal surfaces. In the case of Solt

| plastics, when the metal transfer 18 insignificant, the effect of the
|
i Card  1/2
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i

. pxldative ambient gaseous phase is also minor. Orlg. apt. has:
2 graphs. ' . | WA[%?«}
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AUTHOR: Kostetskly, B. I.; Gorokhovskiy, G. A.; Kravehenko, V. @.
ORG: none |

TITLE: Effectiveness of metal—polymer frlction pairs in eleetroly-'
tlec medila .

SOURCE: ~ AN SSSR. Nauchnyy sovet po trenlyu i smazkam. Teoriya
smazochnogo deystvilya 1 novyye materialy (Theory of lubricating
action and new materials). Moscow, Izd-vo Nauka, 1965, 211-214

TOPIC TAGS: friction, pelymer friction, polymer oxldation, electro-
lytic medlum

ABSTRACT: Especlally intensive corroslon and wear vere observed on
metals from the metal-polymer friction pairs which worked in an
electrolytic medla, e.g., Sea-water, The phenomenon is explalned

by grafting of free radicals formed by the mechanical destruction of
polymers on the metal surface., This is a factor whleh diminishes
wear in dry friction, Contrary to this, in the presence of electio-
lytves, the grafted metal surfaces become discrete cathode areas; an
electric nonuniformlty sponsors an intense course of electrochemical

processes and causes corrosion, Orlig, art, has: 2 fipgures.
| [w A, 28]
[BN]
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"ACC MR RT7003610 T SOURGE GODE:  UR/0000/65,/000,/000/0214/0219

" 1ACC NR: ap70O3M10

AUTHOR: Vasiltyev, I. V.; Kudryavtseva, B. M.
ORG: none

TITLE: Some regularities of metal wear in aggresslve media

SOURCE: AN SSSR. Nauchnyy sovet po trenlyu 1 smazkam., Teoriya
smazochnogo deystviya 1 novyye materialy (Theory of lubricating action
and new materials), Moscow, Izd-vo Nauka, 19 5, 214-219

TCPIC TAGS: friction, metal frictlon, friction wear, metal corro-
sion, corrosive medium.

ABSTRACT: Metal wear in a corrosive medium is a combination of two
processes; a chemical or electrochemical interaction and mechanical
abrasion of metal and of interaction products. Methods for studylng
wear account for the following facts: 1) mechanical strength of the
"third" body -- protective films or corrosion products; 2) dimen=-
sional wear, which should be considered as wear crlterion and not
welght losses; 3) electrochemical processes, M, M. Khrushchov
suggested the use of a Kh2M machline for the study of metal wear in
liguid media. The study reported the purpose of thls study was to
examine further the corrosive and mechanleal wear of metals from

Card 1/2 e __..___-___.... e

the point of the molecular-mechanical theory of friction. R18 steel
was used as specimen in the Kh?2M machlne; the friction was conducted
in distllled water, In sodlum hydroxlde and sulfuric acid solutions
of various concentrations, The results confirmed the applicability
of the molecular-mechanical theory of friction. It was found that
the same kind of wear accompzanied by plastliec deformation is observed
both in NaOH and HoSOy - solugions, this implies widening of the range
of the speclfic wear to 107Y - 10-7, orig. art, has: 2 graphs and
3-tables. {w.a., 28]
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'ACC NR: AT7003411° SOURCE GODE: UR/0000/65,/000,/000/0215/0222 '"}
AUTHOR: Belyy, V. A.; Rutto, R. A. _'
ORG: ﬁone ‘ 5
TITLE: Antifriction coatings from polymers

SOURCE: AN SSSR. Nauchnyy sovet po treniyu 1 smazkam. Teorilya .
smazochnogo deystviya 1 novyye materialy {Theory of lubricating action
and new materials). Moscow, Izd-vo Nauka, 1965, 219-222

TOPIC TAGS: fbiction, anti-friction, material, polymer, polymer
antifriction material . :

. ABSTRACT:; Polyamide coatings of various thickness were studied on
i metal, An MI-1M Amsler machine was used, The following polyamides
{ were mentioned 1n the study: polycaproamide (VIU MKhp 69-58),
. polyamlde resin P-68 (TU 85-no, 300-51) and polyamide resin (VTU P~
© 90-57). It was found that coatings deposited on a fresh sand-blasted
| surface have maximum statlstleal adhesliveness. Surfaces, mechanically |-
I polished to & fineness of class » 5--6 and sand-blasted and covered with |
| phosphate film still have adequate adhesiveness to polymers., Polymer- !
coated frictlon jolnts are wldely used where heavy loads are expected

H
]

| !
|Card . 1/2
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in frictlion joints of metal cutting machine tools, rolling mills,
tractors and 1ifting equipment, Orig, art. has: 2 graphs and 2
tables, . [W.A.[EB%
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AUTHOR: Bilik, Sh. H.; Tsurkan; V. P.
CRG: none

TITLE: Effect of the dilrectlion of flow of electriec charges formed
in frictlion on the wear of a metal-polymer palr

SOURCE: AN SSSR. Nauchnyy sovet po treniyu 1 smazikam. Teorlya
smazochnogo deystviya 1 novyye materialy (Theoxy of lubricating
action and new materials), Moscow, Izd-vo Nauka, 1965, 222-224

TOPIC TAGS: fIrictlion, antl-friction material, polymer, polymer
antifriction materlal, electric charge

ABSTRACT: The wear is studled of two types of polymers: 1) elec-
tronegative, such as Textollite-~PT, polymethylmethacrylate, DPK, -
AG-4, "asbodin", or epoxy resins, and 2) electropositive, such as
polytetrafluorcethylene, graphite flliled DPK, "voloknit", caprolon.
In the friction against metal, the electropositive polymers glve their:
electrons to metals, while the electronegative polymers accept the
glectrons. Experlments arranged in such a way S0 that polymer-metal
riction palrs were electrlically isolated, grounded or electrically
blased along and against the electron flow, confirmed the above
concept, It was found that all electronegative polymers wear the

metal more than the electropositive polymers., In the case of elec-
tronegative polymers, metal 1s smeared on the polymer. The electro-
positive polymers hardly wear the metals; the Polymer is smeared on
metal, In the long run, the thickness of the "smeared on" film in-
creases8 and the polymer 1s ruptured, Orig. art. has: 4 figures and
graphs, [wW.A. 28]
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. A NR AT70034i3 SOURGE GGDE: UR/0000/55/000/000/0525/022T
. AUTHOR: i{esi:elﬂman, N. Ya,; Shapovalov, Yu. I.- |

ORG: none

TITLE; Wear of polyamides 1ﬁ sliding friction

SOURCE: AN SSSR. Nauchnyy sovet po treniyu 1 smazkam. Teoriya

smagzochnogo deystviya i novyye materialy (Theory of lubricating
action and new materiala). Moscow, Izd-vo Nauka, 1905, 225-227

TOPIC TAGS: friction, anti-friction material, polymer, polyamide, i
sliding friction, friction wear, solid lubricant {

ABSTRACT: A thermal treatment is recommended for dimlnishing the l
, frilection of the polyamlde-metal pairs, The decrease 1n the coeffi- i
I cient of friction is explained by the cerystallization of the heat-
' treated polyamide, It ls assumed that contact takes place on the
surface of polyamide spherlites, whlch has less actlvity than that
of the amorphous polymer, Heat treatment in oll increases the hard-
ness of polyamides whlle the absorption of water (up to 3%) makes
them softer. It is stated that the thermal treatment can be applied .
for increasing the service 1life of polyamide bushings. Orig. art. hass -
2 graphs. : [W.A. 28] |
SgB co{?i 11,21/ SUBM DATE: 22May65/ ORIG REF: 003/ : [BN]
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o ' ACC NR ~ AT7OO3ALE SOUECE GODE: _ UR/0000/65/000/000/0227 /0233 o
AUTHOR: Georglyevskiy, G. A.; Lebedev, L. A.; Orlova, V. V. |

ORG: none

TITLE: Friection of piastié on metal

SOURCE: AN SSSR. Nauchnyy 8ovet po treniyu 1 smazkam. Teoriya
smazochnogo deystviya 1 novyye materialy (Theory of lubricating
action and new materiq;s); Moscow, Izd-vo Nauka, 1965, 227-233

i TOPIC TAGS: friction, antifriction material, solid lubricant,
§ polymer, plastic materlal, polymer antifriction materlal

; ABSTRACT: The dependence of friction propertles on processes which
i take place in the friction of a polymer against metal was studied
- by determining the changes in the friction coefficient wilth tempera-

; | ture changes, evolution of decomposition products, and changes in
l the propertles of the friction surfaces. The tesats were conducted

- |- on a I-47-K-54 machine, Asbestos (80%) + resin (20%) or barytal

i (808) + resin (20%) plastice were tested with KhNMKh cast iron, The
a | processes were found to be of a complex physical and chemical nature.
?asa.. | At temperatures close To plastic decompositilon, the friction could —
1 | - '
I ‘card _1/2
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be defined as boundary lubrication. At high temperatures, the fric- .

. tion is close %o dry friction., Orig. art. hass graphs[and 3 g?blesa
; W.A, 2
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o' A NE  AT50204%3 SOURCE GODE:  UR/0000/65/000/000/0233/0237 |
AUTHOR: Vaynshteyn, V. E. '

QRG: none

TITLE: Matérials for dry friction Joints

SOURCE: AN SSSR, Nauehnyy sovet po treniyu i1 smazkam. Teorlya
smazochnogo deystviya 1 novyye materlaly (Theory of lubricating
action and new materials). Moscow, Izd-vo Nauka, 1965, 233-237

TOPIC TAGS: friction, metal frictlon, dry'friction, ¢ryogenics,
polymer teflon, solid lubricant, lubrication, lubricant property,
molybdenum disulfide ' '

ABSTRACT: This is a review of solid lubricating materlals for use

; in dry friction joints. The potential use of such materials for

l .| aerospace conditions, i,e,, high vacuun, cryogenic and elevated
temperature, and cryogenic media (Lox, liquid hydrogen) 1s discussed.
Dry friction of metals 1n vacuum 1s undesirable because of the absence :
e ' or small extent of the formation of oxide films, The molecular=-

e, mechanical theéory, developed by I, V. Kragel'skly, 1s mentloned in
connection with the gradient of metal tear: a positive gradlent
d v 1s desirable. Here, T is resistance to shear, and Z iz the

— Card 1/3

ACC NR:  ATS020443

o= distance from the friction surface in the depth of the metal. The
bles. following friction materials are elther discussed or mentioned:
| thin metal coatings (Ni, Ag, Co, Au, Pd, Su, or Pb) with or without
teflon; polymer coatings with or without MoS5, WSs, MoSe,, Wse,, or
. NbSea, Self-lubricating materials obtalned from the above-mentioned
components must produce a low coefficient of frictlon, have an ade-
quate mechanical strength, thermal stabllity and resistance and machin-
ability., A band material has been developed at. IMASh, which conslsts
of steel and porous bronze impregnated with polytetrafluoroethylene
with or without MoSp., A similar British produet Du is mentioned,
The instabillty of polytetrafluorcethylene under ccnditlons of
ionizing radiation, especlally in alr, 1s discussed., Materials are
; mentioned for the lubrication of ball bearing separators, such as
| cermet compositions on the basis of teflon ' and the above named sul-
fides and selenldes. It is noted that WSep and NbSeo (in comblna- .
tion with silver) are most effective lubricants, as compared with
MoSp. A composition of sillvexr + tungsten-disulfide filled teflon
: was used for manufacturing ball-bearirg separators of devices. The
o following requirements are set for materials which are to. be used
= with the self-lubricating compositions: . 1) the surface mast be
i pollshed Yo a grade -of fineness not lower than grade 10 acgording
' to GOST-2789-59; 2) hardness RC in the range of 55 kg /ram?;

e v e et e T e e
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3) if MoS» is used, elther Mo-contalning steels (Mo content not f
less than or Mo-clad steels are to be used as counter-bodies. i
The article has 10 refevences, . 2 of them are original Sovlet works,
Orig, art., has: 3 graphs., ‘ [w.A, 28]
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| ACC NR:  ATTOO3Y15 SOURCE CODE:  UR/0000,/65,/000,/000/0237/0241
% AUTHOR: Lyubarskly, I. M.

QliG: none
TITLE: _The reversibility of structural changes in friction
SOURCE: AN S3SR. Nauchnyy sovet po treniyu 1 smaﬁkam; Teoriya

smazochnogo deystviya 1 novyye maberlaly (Theory -of lubrilcating
action and new materilals)., Moscow, Izd-vo Nauka, 1965, 237-24l

TOPIC TAGS: friction, metal friction, metal structure, reversible !
strveture change ,

- ABSTRACT: This article 1s devoted to a dlscussion of the effect of
:  the basie paramefer of frictlon processes on the reversible struc-
" tural changes which take place in boundary layers. Temperature T, :
. pressure P, concentratlion of actlve media ¢, and time of the kine- %
‘ tic processes were selected as basic erlteria. Illustrations of the
| processes Were obtained on an ShR-2 machine, which imltated the gear
{ meshing. Formation of a very thin 100% austenltlc layer on the

| friction surface 18 given as one of the examples of structure trans-
| formations. It 18 noted in the summary that a high dispersion of

| the hara phase and an oriented evolution of the transformed phase

L‘;gr.d. L 1/2 - _ e
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, are conditions which make the reversible transformation possible.
, Such a quasi=equilibrium system easlily changes 1ts structure if P
| and T change in the process of frictlon. Orig. art, has: 2 graphs.

[w.a, 28]
(B}

SUB CODE: 11,21/ SUBM DATE: 22May65/

2/2

" Card
- ~ 73 -

R N ey ey Pl Py P A r



hs,.

Y 7n12'7‘

[o]

!
|
|
i
!
|

Card 1/1

ACC NR: TATTO03L416 SOURCE CODE: Uﬁ/oooo/és/ooomowoeul/oali3 o
AUTHOR: Gurko, I. I. | ‘ ‘

ORG: none |
CITLE: Results of testing thread pairs in friction

SOURCE: AN SSSR. Nauchnyy sovet po treniyu i smazkam. Teorilya
smazochnogo deystviya 1 novyye materialy (Theory of lubricating action| .
and new materlals), Moscow, Izd-vo Nauka, 1965, 241-243

TOPIC TAGS: friction, metal friction, friction wear

ABSTRACT: Thread and nut pairs were tested on a special stand,

The materials used were; 1) thread--steel 5, nut--LS59-1; 2)
thread--steel 5, nut--SCh-18-3b; 3) thread--steel Khl7N2, nut--
BrAZhMss-10-3-1,5; 4) thread and nut--steel Knl8N9T. The ex-
periments were conducted with and without lubrication., The results
are presented graphically. Orig. art. has: 3 graphs. [W.A.{%%%

SUB CODE: 11,21/ SUBM DATE: 22May65/

- Th -

TACC NR: AT6030387



" ABSTRACT: An attempt is made to solve analytically the problem of the

Section 2

ACC MR: ATTO03419 " SOURGE CODE ':"""‘"UR/6606766/O66/66’07066'5700'18
AUTHOR: Demkin, N. B. ' |
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,

ORG: none

t

TITLE: Conbtact of rough surfaces

'SOURCE: AN SSSR., Nauchnyy sovet po treniyu 1 smazochnym materialém.
Novoye v teoril treniya Recent developments in the theory of friction).
Moscow, Izd-vo Nauka, 1966, 5-18 :

TOPIC TAGS: metal surface, metal finishing, metal frletion, friction
surface, friction surface contact, friction surface contact computation °

ifriction contact of rough surfaces, In thise study, models of rough
‘surlfaces with ideal properties are taken as the basis for analytical
calculation; comparisons with experimental data are used for assuump-
tions of values sufficlently accurate for industrial approximations.
First, geometrical characteristlcs of rough surfaces are dlscussed and
ia series of constants are derived for separate roughness elements, i.e.,
‘surface bulges which form the actual contact, Further, contact deforma-.
'tion 1s calculated for flat, conilcal, and spherical surfaces. Speclal
cases of plastic, elastlic or hardened plastic contacts are investigated

Card_ 1/2

ACC NR:  ATT003%419 ‘
‘analytically. In general, the author states that the spécial features %
‘of a contact can be calculated approximately on the basls of assump~-

tions made in accordarce with experimental data. The results, which ?
‘are near agreement wlth experimental data, were obtained if a spherical :

model of micro-roughness 1s used; Slis model does not differ basically |
from the elliptlical wmodel. The results can be applied for practlecal -
calculation of friction processes. Orig. art. has: 8 figures, 3 tables;

and 66 formulas, (W, A, 28] |
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. Novoye v teoril trenlya éRecent developments in the theory of friction).

ACC NR: AT7003420

SOURCE CODE: UR/0000,/66,/000,/000/0019/003% E
AUTHOR: Ryzhov, E, V. : : -

ORG: none
TITLE: Geometrical characteristicé of rough and wavy surfaces

SOURCE: AN SSSR. Nauchnyy sovet po treniyu 1 smazochnym materialam,

Moscow, Izd-vo Nauka, 1966, 19-3% |

i
!
TOPIC TAGS: metal surface, metal finishing, metal machining, metal
suriace roughness, metal surface waviness '

{ABSTRACT: The results are given of a study of the geometry of the

| roughness and waviness of machined metal surfaces. The geometrical ‘
‘characteristics are given for comparison. Steel or cast iron specimens !
were subjected to varlous methods of machining whereby the surfaces of |
various classes of finish were prepared. The measurements glven 1in !
15 tables present data on the parameters of the peaks and valleys,
waviness and their orientation with respect to lay. The general con-
clusion 1s that the shape of separate mlcroroughnesses or waves can be
presented in the form of part of an ellipsoid or a toroid; in addition,
cylindrical forms are possible. Orig. art, has: 15 tables. -

SUB CODE: 11/ SUBM DATE: 22Feb66/ ORIG REF: 003 (W, A, 28]
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'ABSTRACT: A method for industrial control of the production of 1tems

ACC NR:  ATTOO3421 SOURCE CODE:- UR/bOQO/E6/boo/odo/b035/boul’

AUTHOR: Pribylev, A. A,

ORG: none 1
TITLE: Grid method for investigating surface quality ‘

SQURCE: AN SS3SR. Nauchnyy sovet po treniyu i smazochnym materialam. i
Novoye v teorii treniya Recent developments in the theory of friction).!
Moscow, Izd-vo Nauka, 1966, 35=-41 .

|
: |
TOPIC TAGS: metal surface, metal surface curvature, 1ndustgia1‘controlj

grid, grating, molire pattern - S

with a definite curvature is suggested. The method is based on viewing
of the surface through grids (with textile or metal strings) or glass
gratings which form a moire reflection pattern with the grid or grating
shadows., The pattern of the wmoire image and the shape of the curves
obtained made it possible to determine the radius of the surface curva-
ture. The analytical part of the -study includes equations on which the .
evaluation of the curvature radli is based. Orig. art, has: 7 figures

and 10 formulas, [w, A, 28]
‘ ' (BN] .
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ACC NRi AT7003422 SOURCE "CODE: UR/0000/66,/000,/000/0042/0059"

AUTHOR: Tolstoy, D. M.; Kaplan, R. L.
ORG: none
TITLE: The role of slider normal elevations in external friction

SOURCE: AN SSSR, Nauchuyy sovet po treniyu 1 smazochnym materialam.
Novoye Vv teorli treniya éRecent developments in the theory of frictlon)J
Moscow, Izd-vo Nauka, 1966, 4o-59 : 5

TOPIC TAGS: friction metal friction, 1ubripation, boundary frictlon,
dry friction

ABSTRACT: The authors state that the ef'fect of normal elevatlons of
a siider oun the dependence of the friction force on sllding veloclty !
and the origln of anti-oscillations was ignored in earlier investiga-
tions. Thls effect was accounted for in V. A. Kudimov's theory. The
authors applied this theory to the case of dry or boundary frictilon
with positive results; the results of the application of the theoly
were confirmed experimentally. Findlngs of the study were as follows:
autooscillatlons of the slider originate easily; thelr frequency de-
pends on the mass and on the rigldity of the contact; thelr amplitude

is sufficient to affect the frictlon force. These relationships are

. Card 1/2

ACC NR:  ATTOO3422

also valid for lubrication and for the mixed boundary-hydrodynamic regime
The hydrodynamic wedging effect of the lubricant only gquantitatively _
affects the above relationships. Orilg. art. has: 3 figures, 1 table, _

- and 13 formulas, {W. A, 28]
| - (BN
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ACC NR:  ATT003423 SOURCE CODE: UR/0000,/66,/000,/000/0060/0082

AUTHOR: Vets, V., L.

bRG: none

%
|
!
TITLE: Investigation of static friction in slide guldea at low- !
freguency directed microvibrations g

SOURCE: AN SSSR, Nauchnyy sovet po treniyu 1 smazochnym materialam. ;
Novoye v teoril treniya Recent developments in the theory of friction).
Moscow, Izd-vo Nauka, 1966, 60-82 : . l
TOPIC TAGS: metal friction, metal machining, machine tool vibrationm,
vibration effect

fABSTRACT: An experimental investigation has been made of the dependencé

‘of characteristics of static friction on the lntenslty, duration, and :
directivity of low-frequency (to 50200 cps) vibrations, In the :
experiments, a heavy cast iron or steel carriage with a machined slide
bar was pushed at a speed of 0.015—1.0 em/min along a sultably slotted ' -
bed plate. The carriage had a mechanical vibrator mounted on it which
could induce a normal and longitudinal or transverse vibratory wmicro-
scopic shift of the carriage at a rate of 15—35 cps. The carriage
‘contact area was 200 em?; the speciflic pre3sure varied from 0.5 to 2

' ;_Curd 1/3

"ACC NR: AT7003423

kg/em?; and the experiments were made under conditions of poor lubrica- .
tion and also under ccnditlons of practically dry frietion. Statilc ;
friction was determined by measuring the tangentlial force requlred to
ahift the carriage with the vibrator switched off, which, for a glven
period of time, induced carriage vibration in a given direction with a
glven amplitude, or with the vibrator working. continuously. Vibration
amplitude was selected so that the vibrator-induced tangentlal force

‘was smaller than the initial force of the static friction. The vi-

i brator-induced vibratory shifting of the carriage {in the inltilal
iposition) relative to the bed plate guides was tentatively designated
as the contact surface vibropreparation. The experimental results

i showéd that the relatively directed microvibratlons appreciably affected
1the character and the magnitude of the Force of the static friction.

The vibropreparation with vibratory force amplitudes close to the mag-
nitude of the initial statlce friction force inereased the latter by a
‘factor of 1l.,5—2. The statlc friction Corce also increased with in-
‘ereasing amplitude of the vibratlon force and duration of its applica-
-tion. Vibropreparation of the contact surface with low amplitude vibra-
‘tions at higher frequencles decreased static friction by 20—30% com- '
‘pared with the initial magnitude. With increasing vibration amplitude,
the difference in the vibropreparation effect for various frequencles
of vibrations gradually decreased and disappeared completely when the
'vibration force approached the magnitude of the initial static friction

!
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ACC NR: ATT003423

{orce, In this case, a stable increase was observed in the static
rriction. An analogous, sufficlently stable lncrease up to l.2—1l.4
times was observed in the statle friction after vibropreparation with
vibrations induced in a contact plane perpendicular to the direction
of the subsequent carrlage shift, On nonlubricated contact surfaces,
_the vibropreparation effect on the statlc Ffriction was slightly (3—5%)
greater than on poorly lubricated gurfaces, but all the described
relationships were the same., The effect of vibropreparation on the
1), static friction was 8-—12% greater for rough contact surfaces and 10—15%
amaller for finer contact surfaces. In experiments with the carrlage
: with a continuously working vibrator, the effective force of static
friction was considered to be a tangential reslstance against the
carriage pushing force together with the action of the vibrator. The
| experimental data on the shiff of the carriage with the vibrator
nce. switched~on qualitatively agreed with the corresponding data obtained
i with the vibrator switched-off. This showed that both the preliminary
: and presently superimposed microvibrations increase the effective force

e 1 of the static frictlion at appreclable vibration amplitudes. On the :
ed - - pasis of the experimental results, formulas were derived for calculating -
h _ reliable friction joints in modern heavy and precision metal cutting

machine tools, taking into account the effect of microvibratlons un- :
avoldable in metal machining. Orig. art, has: 14 figures and 27 '

formulas, [Ww, A, 28] r
SUB CODE: 11/ SUBM DATE: 22Feb66/ ORIG REF: 015/ OTH REF: 001 [MS{J
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KCC W& AT6030386 ————SGURGE GODE: UR,/0000,/66,/000,/000,0083/0030
AUTHOR: Balakln, V. A. - | S
ORG: none

TITLE: Some péculiarities-qf the frictioh and wear of materials at
high sliding speeds - _ .

SOURCE: AN SSSR. Nauchnyy sovet po trerlyu i smazochnym materialam.
Novoye v teoril treniya Recent developments in the theory or_frictionl
Moscow, Izd-vo Nauka, 1966, 83-90 . ' .

TOPIC TAGS: friction, sliding eriction, high speed sliding friction,
friction coefficlent, friction coefficient calculation

ABSTRACT: The results are presented of & theoretical determination of
the friction coefficlent and wear of materials at high sliding speeds,
taking into account changes in the reaction R which result from various:
physical factors always present in the motlon of real contacting bodies.
A material point M, with a mass n, subjected to the actlon of a constant.
vertical load P, is assumed to be moving at a constant speed V along :
an absolutely rigid sinusoldal gurface with the sine wave length 1 much’
greater than the sine ampllitude a (1.> 200 a). The forces acting on
M during its motion along various portions of the sinusoidal surface,

! Card 1{ 3

!

ACC NR: AT6030384
and the resulting changes in R are analyzed, aund formulas are derived
for their calculation. Because of the waviness from irregularitiles .
and other surface defects, R variles for a body moving at high sliding |
speeds under a constant load, Thisd results in a nonstationary friction|
process in which the frictlion force T 1s zero on sSome portions of the . :
surface because the reactlon R 18 zero and the contact is absent, l
while on other portions, the friction force is a function of a spec~ - E
. ific load at a constant speed and, in a’ jump-like motlon with increas- .
ing speed, the mean integral friction force within the limits of a -
single sine wave approaches zero, The wear of materlals is also non-
! uniform. On Some portions of the material there is no wear at all;

on other portlions the wear 18 a function of the speciflc load at a
constant speed; and on the portion of the jump-like motion, wear

occurs in the form of individual smears, Thus, in determlining the
. friction coefficient and wear of materials at high sliding gpeeds, 1t

is necessary to take into account the nature of the nonatationary .
friction process caused by the wavlness, form irregularity, and other
defects of the contact surfaces. In work where friction is useful
(e.g., braking), it 1s necessary that the friction 1linings follow the
surface waviness, and V should be lower than the Vicr speed, l.e., 2
- eritical speed below which a materdal point M follows the shape of the

sinusoidal surface. The values of Vyap ¢2n be raised by decreasing
the moving mass of the body to which»%ﬁejload P 1s applled, and 2lso by

" Card 2/3 o T
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decreasing the waviness and the surface form irregularitlies, which cam '
be achleved by increasing the parameter 1/&1/2. In the case of random

© wavlness, tge caleulation should be made by assuming & minimum value
for the 1/a /2 parameter, whilch ensures that V < Vier. For working !

conditlons where friction is harmful, the highest efficlency 1s achisved |

' at sliding speeds V > Vpop, Where Vaer is a critical speed at which l
. material point M experiences a Jjump-like motlion along the. sinusoidal ,
surface, Orig. art, has: 8 figures and 26 formulas. - w. A.{e%%,

B
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TAGE N AT6030385 ~SOURCE CODE: UR/OO007667@0076667669173697]
iAUTHOR: Goryunov, V, M,

3 QRG: none . E
 PITLE: Investigation of friction under nonstationary high-speed oper- °
i atlng conditions . . ; {

' |

SQURCE: AN SSSR. Nauchnyy sovet po treniyu 1 smazochnym materialam,
Novoye v teorli treniya éRecent develcpments in the theory of friction).
Moscow, Izd-vo Nauka, 1966, 91-97 - .

TOPIC TAGS: metal friétion, hlgh speed frictlon, friction coefficient, :
metal wear, wear reslstance ‘ _

ABSTRACT: The surface temperature and friction and wear character-

steel, molybdenum-cobalt-brounze and several other metal alloys have
bheen investigated in friction at sliding speeds above 220 wm/sec, Some
experimental results are given in the original. Accordling to modern -
theory, wear results from tensile stresses In the surface layer of a
friction material induced by contact interaction., At high sliding
speeds, when the metal surface layers are at 2 very high temperature,
wear can be significantly affected by the magnitude and sign of the

| Card 1/2

i ACC NR: ATB030385
| acceleration, This explains~the'appreciab1y greater wear of metals

the tenslle stresses ln the frictlon surfaces increase substantially
in the former case and decrease in the latter, It 1s probable that a
Similar effect can appear and be detected at very high acceleratlon ' -
(hundreds m/sec?), Additional experiments, however, are required to-
verify the above hypothesls, L, A, Chatynyan and Ye, V. Belova par-
| ticipated in the work., Orig. art, has: 5 figures and 1 table. '
' ‘ . . [w. A, 28]
| ' [BN ]
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ACC NR:  ATTOO342L SOURCE COBE: ~UR/0006,/66,/000/000/0098/0145 |

AUTHOR: Korovchinskly, M. V.

ORG: none
TITLE: Fundamentals of the theory of thermal contact at local friectlon é

SOURCE: AN SSSR, Nauchnyy sovet po treniyu 1 smazochnym materialam, j
Novoye v teoril treniya égecent developments in the theory of friction).]

Moscow, Lzd-vo Nauka, 1900, 98-~145
TOPIC TAGS: metal frictilon, friction heat, friction heat theory ;

ABSTRACT: An attempt is made %o develop a general Theory of thermal l
contact with friction for the case when the contact region 18 relatively:
small compared with the characteristic dlmensions of the contacting '
bodles. Followlng an extensive review of research in the fleld carried .
out by 26 Soviet and 43 foreign authors, the general problem of the :
thermal contact between friction bodles is formulated under the assump- ;
tion that the friction heat source 18 a system formed by very thin }
surface layers of the contactlng podles which are directly adjacent to
elements of the actual contact area and which constitute a single whole
wilth these elements, Tentative solutlons are derived for various par-
tial provlems 1in the entire range of Peclet numbers for statlonary,

ACC NR:  ATTOO342H

quasi-stationary and nonstationary modes of contact, Experimental de-

‘termination of the contact temperatures and applications of the existing

theory to purely engineering problems are not discussed since such

problems represent quite independent special sectlons in the science of

friction. Orig. art. has: 4 figures and 173 formulas. w. A.t28} -
MS] ¢

i
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ACC NR T ATT003485 SOURCE CODE: UR/0000/66/000/000/0146 /0157 |

N l
AUTHOR: Chichinadze, A, V,
CRG: none ‘ i

TITLE: Heat dynamlcs of externzal frictilon

SOURCE: AN SSSR. Nauechnyy sovet po trenlyu 1 -smazochnym materizlsm.
Novoye v teorii treniya éRecent developments in the theory of friction).
Moscow, Izd-vo Nauka, 1966, 146-157

, TOPIC TAGS: wmetal friction, external friction, high temperature fric-
gtion, friction coefficient, friction coefficient calculatlion, metal

i weanl
| .
;ABSTRACT: A theoretical study is presented on heat dynamies in externsal
i I'riction, Equatlons are derived for determining the friction and wear
. Characteristles of materials working under conditions of a significant
increase in temperature of brake cowponents, Formulas are derived for
calculating the effect of the change in the coefficlent of expansion on
| the rate of linear wear, i,e,, the change in the nuwber of heat cycles
l which leads to fallure of the material, Formulas are alsao derived for
i calculating changes in the hardness of a friction material, depending
ion the degree of its heating with frietion. Orig. art. has: 5 flgures

| Card 1/2
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- and 56 formulas. [W. A, 28
t . . [MS
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AUTHOR: Kanayev, A. A,; Veyler, S. Ya.
ORG: none ‘

pressure worklng of metals

Moscow, Izd-vo Nauka, 1966, 158-162

metal relaxation

vestigated. Solid and tubular rods. of copper and brass were cold

be controlled by changlng the boundary -condltions on the friction
Cad 1/2 -

SOURGE CODE: UR,/0000,/66,/000,/000,/0158/0162

PITLE: Effect of frictlon conditions on the elastokinetic phenomena in

SOURCE: AN SSSR. Nauchnyy sovet po trenilyu i smazochnym materialam,
Novoye v teorii treniya éRecent developments in the theory of friction)

TOPIC TAGS: metal working, cold pressure metal working, metal friction,

ABSTRACT: The effect of friction conditions and the rate of reduction
.on relaxation processes in cold-pressure worked metals has been in-

drawn with a reduction of up to 30%; drawing was done with and without
lubrication., Relaxation of the deformed metal was found to be greatly |-
dependent on the axlal stress which, in turn, was significantly af-
fected by the shear reslstance of the metal at the contact friction
surfaces, Hence, ln pressure working of metals, metal relaxation can

o ———

TRCENR T ETH030386

Orig. art. has: 3 figures, -

_Card 2 / 2

surfaces. Analysis of the experimental data also showed that the above

relationships for the relaxation process in drawing of rods are also

valid in drawing thick-walled tubes as well as 1n deep,drawin% of metg%.‘
W, &, 2
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ACC WA AT6030387 T SOURCE CODE: UR/0000,/66,/000,/000,/0163/0167
AUTHOR: Kanayev, A. A,; Veyler, S. Ya. N '
'ORG: none '

PITLE: Effect of lubricating medla on shear stress in the contact zone
of a deformed metal and tool :

SQURCE: AN SSSR, Nauchnyy sovet po treniyu 1 smazochnym materialam. :
Novoye v teorii treniya (Recent developments in the -theory of friction);
Moscow, Izd-ve Nauka, 1966, 163-16T

TOPIC TAGS: metal frictlon, metal drawing, friction coefficient, shear
stress o

ABSTRACT: The purpose of the study was to investigate the effect of
the deformational properties of metal and of the physilcal and chemlcal
properties of the lubricating media (for short lubricants) on the
rheologlcal properties of the system: deformed metal-lubricants. In |
a discussion of previous studies on the subjJect, the suthors state that..-
. the basic difference in the relative distribution of stresses exists in

| two extreme cases, namely, dry deformation (e.g., drawing) and ideal
Iubrication. In lubricated drawing higher normal stresses arise, whlle ___
in the case of dry drawing, the increase in axlal stresses (coefficient

Card 1/3

| ACC NR:  AT6030387

of friction) 1is hlgher. The authors studled experimentally the de- §
| pendence of the drawlng force on the speed of drawlng, The experliments
conslsted of drawing molybdenum or copper wires (& 0.25 mm) through a
0.29 mm hole of a dlamond drawing plate with or wlithout lubrication ;o
.| with the use of dlfferent welghts to produce different speeds of draw- .

! ing. The experiments indlcated that there exists a minimum drawing
stress Opyy for each varlation of the experimett. First, opiy in-
greases wigh initial small increases in the drawing speed, bu% finally !
attalns a maximam value which is independent from the drawing speed; ‘
1t was also found that dpy, depends on the nature of the lubricant,
The dependence V = f {d) contains implicitly the dependence V= f (1)
where T i3 the. shearing stress. The observed difference between the . ‘
extreme values of t, which depend on the nature of the lubricating
medium, indlicate that there are minimum and maximum values of T which
charactexrize the rheologlcal propertles of the friction -layer. The .
existence of Ty, strictly defined for each friction palr: deformed
metal-lubrican%} makes 1t possible to assume that some friction layers |.
have tixotroplc propertles at shear velocitles near 2zero. This tixo-~ -
tropic property ls caused- by very narrow separating spaces between the i.
solid phase (filllers, wear products) of the lubricant, filled with the :
.1iquid phase., The lncrease in T results in an increase in the relaxa- ]
tion rate of the elastlc stresses.in the lubricating layer, which
brings about weakening of the adheslon between the dispersed particles

éqrd 2/3
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| and- results in their dislecation. This process results in a decrease
in the quasi-solld behavior of the above-mentloned separating spaces
and results in a quasi-hydrodynamic behavior of the lubricating medium
which 1s different from the true hydrodynamlc conditions in which. the
friction surfaces are completely separated by the lubricant. This

8tudy of the drawing speed is also important for other metal machinings:

in which the lnltial shear speed 1s relatively small, e.g., in press
stamplng. The existence of T, — the minimum stress necessary for
producing the plastic shear deformation — is explained by the existence
of a certain stagnation zone which can be observed in some metal treat-
ment processes, e.g., rolling, up-setting or indentation., The drawing
stress Opy, decreases in the case of repeated runs which seems to be
connected with a relaxation of normal elastlc stresses in the deformed
metal. Orig. art. has: 2 figures. . Lo [w., A, 28]

. [BN]
SUB CODE: 21, 11/ SUBM DATE: 22Feb66/ ORIG REF: 006
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ACC NR:  ATT003420 SOURCE CODE: UR70000,/66,/000,/000/0168/0172
AUTHOR: Garkunov, D, N.; Markov, A, A. | - i
ORrRG: none

TITLE: 3Study of the atomic deposition of copper in the friction pair:’
electrolytic chromium-bronze

SOURCE: AN SSSR. Nauchnyy sovét po trenlyu i smazochnym materlalawm,
Novoye v teorii treniya (Recent developments in the theory of friction).
Moscow, Izd-vo Nauka, 1966, 168-1T72

TOPIC TAGS: metal friction, bronze, chromium, copper transfer

ABSTRACT: As the frietion palir: electrolytically deposited chromium =—.
a highly resistant bronze 1s very often used for lmportant, heavily '
loaded jolnts, especlally 1ln aviation, the previously discovered atomlc
deposition of copper on bronze surfaces was studled. The phenomenon

-was observed on bronzes: BrAzZhMts - 10-3-15 and BrB-2, in friction with
rchromium-plated steels lubricated with AMG-10 oll or TsIATIM-20l grease, -
lBoth chromiun-plated and bronze frictlon parts suffered very little wear,
The chromlum surface has no copper, but was oxidlized., The phenomenon

’was explained by the existence of the contact difference of potentiails
|(CDP). It was found that metals or alloys can be arranged in a serles

|
+ Card 1/2

| ACC NR:  ATT003426
|- B
by the value of CDP; thelr relative positlon depends on the nature of
{the lubricant. The frictlon of BrAZhMts bronze specimen against steel
;or chromium-plated steel was compared onanAYe-5 friction machine., It
iwas found that the coefficient of friction between the bronze and the
ichromium plated steel was approximately twice as low as that of the
ibronze-steel palr. The copper deposit seems to function as a solid

lubricant and seems to be spread on the bronze surface, Orig, art. has:

5 figures. : . (Ww. A, 28] .
. | O [BN]
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.SQURCE: AN SSSR. Nauchnyy sovet po tréniyu 1 smazochnym materlialam,

ACC NE AT6030338
AUTHOR: Artem'yev, B. P.

SOURCE CODE: UR/0000/66,/000,/000/0173/0LT8 |

ORG: none _

TITLE: Antiseizure properties of phosphated surfaces covered with
solid lubricant '

Novoye v teoril treniya éRecent developments in the theory of friection).
Moscow, Izd-vo Nauka, 1966, 173-178 .

TOPIC TAGS: wmetal friction, solid lubricént, high temperature lubri-
cant, molybdenum disulflde, phosphating, phosphated steel

ABSTRACT: For the purpose of investigating the best conditions for :
use of molybdenum dilsulfide as a solid lubricant under extreme condi-
{tions of high temperature and pressure, an experimental study was con-
ducted to compare the antiselzure properties of MoS, flilms deposited i
elther directly on metal (ShKh-6 steel balls)
The experiments were conducted on a shell four-ball frictiom apparatus;;
in all cases (l.e., balls untreated, covered with MoS; film, or phos- |

1
1

phated and covered with MoSz film), TS-145 oil was used for lubrication.-

The results indlcated the expedliency of using phosphating prlor to the
Cad 1/2 ' '

or after phosphating. -
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E application of the MoS, film to enhance the antiseizure effect of the ;
The MoS, fllm was applled according to the lndustrlal:

ACC NR: AT6030388

solid lubricant.
formila used at ZIL and MZMA plants:
SBG — 20 parts; isopropanol — 100 parts. Orig. art. has:

and 1 flgure. _ o

MSz ~— 2 parta; preparation
2 tables
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ACC N ATTOO3427  SOURCE GODE: ua/b600/66/b00/609/b179/61851'
AUTHOK: Slobodyannikov, S. S. :
CRG: none

TITLE: Mathematical wodeling of the carrying capacity of sligde bearings

SQURCs: AN SS3R, Nauchnyy sovet po treniyu 1 smazochnym materlalam,
Novoye v teorlii trenlya (Recent developments in the theory of friction)
Moscow, Izd~vo Nauka, 1966, 179-185 .

JUPIS TAGS: lubrication, metal friction, mathematical model, slide
cearing :

ASSTRACT: By the method of analogy between viscous fliow of the lubri-
cntlon layer and flux of electricity in a conductor, the author attempts
to obtaln certain theoretical guantitative information on the carrying
capaclty of real slide bearings, taking into account some slde factors,
Dasea on this concept a mathematlical model oif a bearing in the form of
a network of ohmic resistances 1s derived. Juch a model 1s valuable
cecause 1t 1s supposed to imitate the bubtt-end flow of the lubricant
and the effect of grooves on the carrying capaclty of the lubrication
layer. The experimental study confirmed the assumed anzlogy, and re-
liable information was obtalned in the lorm of solutions of analytical

_Card 1/2

(ACC NR:  ATT003427

equations. Orig. art. Haé: 4 figures and 21 equations. [W. A.[28%
BN
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.AUTHOR: Chichinadze, A. V.; Baumgarte, A. E.; Knodorov, F. S.} Apalenof,
“"Yu, G.; Braun, E, D,

QRG: none
TITLE: Modeling of the wear of wmaterials sliding on the ground
SOURCE: AN SSSR, Nauchnyy sovet po treniyu i swazochnym wmaterlalam. E

Novoye v teorii treniya’ éRecent developments in the uheory of friction)
Moscow, Izd-vo Nauka, 6 18b 194 :

TOPIC TAGS: mathematical model, friction, friction wear

ABSTRACT: The authors find that theoretlcal modeling of the friction
anc wear of solid materlals agalnst the ground should be developed on
the basis of the molecular mechanical theory of friction, deriving
irom 1t necessary and sufficlent similarltles In actual service, the
wear of solid materlals agalnst tThe ground 1s a result of fatlgue de-
struction because of plastlc deformations. Thilis kiud of wear has been
adequately modeled by means of using an elastic-abrasive surface and
methods developed at the Division of Friction Theory of IMASh, Orig.
art., has: 3 figures and 3 tables. (w. A.[EB%
BN
%Ula cl:%m: 11/ SUBM DATE: 22Febb6/ ORIG REF: 013/ OTH REF: 002
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