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Dopozne gpysos!

B xanyn moezo 95-uemua,
0248 GLEAACE HA NPOKCUIYIO
UG, Y MeHA COSHUKAO

HeAaHIe noglechiu o
020, YO CGEAQHO .

Benomunaa npomequee,
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Dokop HexHueckux hayk,

o o
npogheccop (4"/2[)"1 ap !L-(ful\ s D H. Tapuynol



Dear [riends,

Surveying my life on the eve of my 95th birthday, J feel it
important to sum up all that J have done in my research fleld .
Recalling the past, J realized that my whole life has been
bound with a wonderful phenomenon of nature, i .e. Friction,
and the relevant research field, i .e. Jribology . Thus, the book
that J offer to your favourable attention presents the stages of
the Tribology evolution in Russia, and its achievements that

J have the honour to heve been contributing to .

This brochure apprears to be the first Russian publication
on Tribology for the wider reader realm. J dedicate it to
my Russian and international teachers and colleagues in

Tribological research .

—

%} 14 I‘) !L’{J-’LL\' —  Prof. Dr. Dwitriy N. Gartunov

PykoBoauTenu npoekra «3eneHas Tpudosorua». Cnpasa HajneBo: MPE3UAECHT
MeskyHapoiHOro coBeTa 1o Tpubonoruu, npopeccop, aokrop I1./[xoct (Benukodpuranus),
npodeccop, aokrop J1.H.I'apkyHoB (Poccus), npodeccop, nokrop I'.ITonsuep (I'epmanus),
npodeccop, nokrop b.Xanuran (BennkoOputanus)

‘Green Tribology ' Project leaders. Right to Left: Prof. Dr. Peter Jost, President, International
Tribology Council (Great Britain); Prof. Dr. Dmitriy N. Garkunov (Russia);
Prof. Dr. Gottlib Polzer (Germany); Prof. Dr. B. Haligan (Great Britain)




Tlhequcaobue

TpyaHo Ha3BaTh APYroe CTONb LIKPOKO pac-
MPOCTPAaHEHHOE W Pa3HOOOpa3HOE MO CBOEH
npupoae (usMyeckoe sABIECHHE, KaK TPEHHE.
OHO TallHO WJIM SBHO TMPHUCYTCTBYET MOBCIOAY,
HaKJa/biBasg 0COObI OTIEYAaTOK Ha BCE BUJIbI
HalleH KU3HEACATEIbHOCTH.

[TpoGiieMbl TPEHHS CYLIECTBYIOT CTOJBKO e
BPEMEHH, CKOJIBKO CYIIECTBYeT TexHuka. Ee
osicTpoe paszButHe B XXI Beke HE TONBKO HE
CHUMAET C MOBECTKM JHA NMpoOIeMbl 3TOrO AB-
JIeHHUs, HO ¥ Ha00OpOT, 4aCTO CTABUT HX BO BCE
Gonee ocTpoii popme.

Cerojiasi ¢ TPEHHEM CBA3aHa OJ[HA M3 CaMbIX
HACYIHBIX NPOOIEM COBPEMEHHOCTH — M3HOC
MalIUH ¥ MEXaHM3MOB, KOTOPHIH B 3HAYHTE/b-
HO# Mepe ompeZenseT CPOK CIIyKObl TEXHHKH,
ee J0JIrOBEYHOCTb, HAJEKHOCTh M IKOJIOrHY-
HOCTb.

OpHaKo [0 HACTOSILEN0 BPEMEHHM TPEHHE
BO MHOIMX €ro acmeKkTax OCTaeTcs Ui Hac
3araJiKou.

[Ipy TpeHUH ONHOBPEMEHHO IPOTEKAOT Me-
XaHUYECKHE, IEKTPUYECKHE, MarHUTHBIE, BH-
OpalMOHHBIE M XHMHYeckue mpouecchl. OHO
BBI3bIBAET YAMBIEHHE M BO30YXKIaeT KUBOH
MHTEpEC YYEHBIX CAMBIX Pa3HbIX HAIPaBICHUM.

Cpenu y4eHbIX, NOCBATUBLIMX CBOIO XKHU3Hb
M3YYEHHI0 TPEHHS M TOBBILICHHIO H3HOCO-
CTOMKOCTH MAlIMH ¥ MEXaHU3MOB, 0CO00€ Me-
CTO MPUHAUIEKHUT HaALIEMy COOTEYECTBEHHUKY
M COBPEMEHHHKY, IOKTOPY TEXHUYECKHX HayK,
npogeccopy, yJacTHUKy Bennkoii oTeuecTBeH-
HOI BOMHBI, MHXKeHepy-monkoBHHKY BBC B
orcraBke Jmurpuio Hukonaesuuy ['apkyHOBY,
xoropomy B 2014 roay ucrnonusercs 95 net.

3a CBOK MPOAOIKUTENBHYIO JKU3HB, HAIMo-
HEHHYI TpyAamH M ciyxkeHuem OTeuecTsy,
OH CTaJl COaBTOPOM JBYX Hay4YHBIX OTKDBITHH
— «W30uparenpHbli MEPEHOC MpPU TPEHUN»
(«Dddexr Gesp3HOCHOCTH») U «BomopoaHoe
W3HALIMBAHUWE METAJLJIOB», — KOTOpbIE IO3BO-
JIWJIM CO3/1aTh B HayKe O TPeHUH (Tpubosoruu)
HOBOE HanpasieHne — « Tpubonorus Ha OCHOBE
camoopranu3anin». Oka3anoch, YTO TpeHHE
B yCl0BUSX O€3bI3HOCHOCTH IMpeBpallaeT-
ci B CaMOOPraHHM3YIOILIMICS CO3MAATEIbHbIN

TpoLece, a ero caMOOpraHu3yIoLIencs paspy-
[IUTEILHOM TPOTUBOIOJIOKHOCTBIO SIBIISETCS
BOIOPOJTHOE M3HAILMBAHUE METAILIOB.

[IpakTUKa MOKa3aja, YTO HAaWIy4lIeH 3a-
IMTOM OT BOJOPOIHOIO M3HAIUMBaHMA CTall
ekt Ge3bsHOCHOCTH. Ha ero ocHoBe mpo-
¢deccop J.H.I'apkyHOB M NpeACTaBUTENH €ro
HAayyHOW IUKOJNBI pa3paboTan¥ HOBHIE KOH-
CTPYKLMH y37I0B TPEHHS M TEXHOJIOTHMH OKOH-
yareabHOM 00paboTky AeTanel MauuH. Takxke
ObLIM CO3/IaHbl TIPUHLUMIIMAIBHO HOBBIE CMa-
304HbIE MaTepualbl ¥ MPUCAIKK K HUM, 3allu-
IIEHHBIE MATEHTAMHU.

BHepeHue 3THX WHHOBALMOHHBIX pa3pabo-
TOK MO3BOJIAJIO YMEHBIIHUTH U3HOC JeTaleh Ma-
ILIMH, YBEJIHYUTH CPOK UX CITY>KOBI H COKPATHTb
pacxof cMa304HbIX Marepuasos. Tak, HCTONb-
30BaHME 3THX Pa3paboTOK I aBTOMOOMIIEH
cHM3MI0 pacxon Toruea Ha 10-15%, nossonu-
JI0 YMEHBIIHUTH BUOPALMK U LIyM, CHU3UTH Bbl-
OpOChl BBIXJIOMHBIX Ta30B M, TAKAM 00pasoMm,
3ara30BaHHOCTB aTMOC(ephbl TOPO/IOB.

J11s IOATOTOBKH HAY4YHBIX U HHXKEHEPHBIX Ka-
npos B obnactu Tpudonoruu JI.H.I'apkyHOBBIM
ObLT W3[aH MEPBbI OTEYECTBEHHBIH y4eOHMK
JUISL BBICIIEH MIKOJIBI, OTPAXKAIOIUH COBPEMEH-
HbI€ TPEJICTABICHHS O TPEHUH, U3HOCE U CMa3-
K€ MAIMH 1 MEXaHHU3MOB.

Hayunble OTKpbITHS 3(hdekTa Oe3bI3HOCHO-
CTH M BOJOPOAHOTO W3HAIUMBAHHWA META/IOB
npusHansl B Poccun u 3a pybexom. PaGorsl
npodeccopa J[.H.I'apkyHoBa oTMeuYeHBI psi-
JIOM rOCYJapCTBEHHbIX Harpaji, Cpeaiv KOTOPbIX
npemus [IpaButensctBa PO B obnactu Hayku
v Texauku (2001 r.) u npemus [pesunenta PO
B obnactu odpasoanus (2003 r.). On HeoxHoO-
KpaTHO MOJIy4aj Harpajsl B pasHbIX CTpaHax
MHUpa 3a BKJIaJl B pa3BUTHE TPUOOJIOTrUH.

BepunHONH MeXIyHapOAHOrO TMpH3HAHHSA
TPYIOB YYEHOIO SBIAETCS BpPy4YEHHE €My B
2006 roay 3onoTol UMEHHOH Menanu Mexay-
HapOJIHOTO COBeTa Mo TpubonOoruM. Ota Me-
Jalib, yupexiaeHHas koponeBoi BenukoGpura-
uun Enuzaseroit 11, sBiseTcs caMoii BBICOKOM
Harpajioi B MHUpe 3a JOCTHXEHHS B HAyKe O
TPEHUH.




Foreword

It hard to name a natural physical phenomenon
that would be so wide-spread and diverse as friction
is. It is both visible and hidden everywhere, effecting
in its specific manner all the kinds of human activity.

The issues of friction have been in co-existence
with the development of machinery. The rapid
advancement of the latter in the 21st century does
in no way disgrace the vitality of this phenomenon,
but it rather makes ever-more sharp.

Currently, friction is associated with a cutting-
edge problem of wear in the machines and
technological units, this wear affecting considerably
the service period of the machinery, its durability,
reliability and eco-friendliness.

Though, even today friction — with its numerous
manifestations and fields - still appears to be an
enigma for the researchers.

Under  friction,  mechanical,  electrical,
magnetic, vibration and chemical processes are
observed simultaneously. This surprises, baffles
and astonishes the academics, and provokes the
research in a cluster of diverse fields.

Among the scholars who devote their lives to
the research in friction and wear-resistance of
machines and technological units, a very special
tribute should be paid to a contemporary Russian
academic, Prof. Dr. Dmitriy N. Garkunov, a WW
II veteran, an air-force colonel-engineer, who
celebrates his 95-year anniversary in 2014.

Within his long-year life - that was all paid to
academia and the Russian community service — Prof.
Garkunov has co-authored
two scientific discoveries, i.e.

‘the Selective Mass Transfer
under Friction’ (the so called
‘No-Wear Effect’) and ‘the
Hydrogen Wear of Metals'.
These two discoveries paved
the way to the development of
an innovative field within the
study of friction (Tribology),
i.e. ‘the Tribology based on
Self-organization’. Friction
under the No-Wear Effect
appeared to be a self-
organizing constructive
process, and it is counter-
acted by the Hydrogen Wear
of Metals, a self-organizing
destructive process.

According to  practice,
the No-Wear Effect the best

protection from the Hydrogen Wear of Metals.
Basing on the No-Wear Effect, Prof. Dmitriy
N. Garkunov and his academic school followers
have developed innovative designs of the friction
technological units and technologies of the finish
treatment of machine elements. Alongside with that,
there were developed revolutionary lubricants and
lubricant additives that were patented in Russia and
internationally.

The introduction of the innovative developments
provided for the decrease in the machine element
wear, advance their service life and decrease
the lubricant consumption. For instance, the
application of the developed lubricants for
automobiles provided for the decrease in the fuel
consumption to 10-15%, decrease the vibration
and noise levels, decrease exhaust, and, thus, gas-
pollution of the city environment.

For the training of engineers and researchers in
the field of Tribology, Prof. Dmitriy N. Garkunov has
developed the first Russian university manual that
contains the materials on the cutting-edge concepts
in friction, wear and lubrication of machines and
technological units.

The scientific discoveries of the No-Wear Effect
and the Hydrogen Wear of Metals found their
recognition in Russia as well as internationally. The
research achievements and publications by Prof.
Dmitriy N. Garkunov have been more than once
awarded at the government level, including the
Prize of the Government of the Russian Federation
in the field of Science and
Technology (2001), and the
Prize of the President of the
Russian Federation in the
field of Education (2003).
For his contribution to the
advancement of Trobology,
Prof. Dmitriy N. Garkunov
was a number of times
awarded internationally.

The award with the Gold
Medal of the International
Tribology Council in 2006
was the paramount of the
international  recognition.
The Medal, that had been
established by HRM Queen
Elizabeth 1I, is the world-
highest prestigious award for
the achievements in the study
of friction.



Beepnexue 13 UICTOPUU HAYKU O TPEHUU

Owywams cebs Tpenue NpUHAVICKUT K YKCTy Hanboee pacnpoCTpaHeHHBIX

HACTEOHUKOM NPOULTIO20 — gaBiieHUi. be3 Hero He 0OXOAUTCS MOYTHU HU OJHO JABHIKEHHE HA

SHALURL OCIIRAEAIE0 CaOlo 3emie. BenencTBuie ero pacnpoCcTpaHEeHHOCTH Mbl 4acTo He 3a-

0meemcmeeHHOCMb nepeo A

YOV, Me4yaeM TPeHMs TaM, I7Ie OHO ec*rb.v BEJb TPEHUE UTPAET OYEHB
BaKHYIO POJIb KaK B [NOBCEJHEBHOM MU3HH, TAK U B TEXHUKE.
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Introduction

To feel that one is a

true disciple of the past
generations means to realize
that one is responsible for the

future.

Academician
Dmitry S. Likhachev

to advance

of thousands tmes,

to hear the voLce
of a violin, €tc.

a chemical reaction in h

FROM THE HISTORY OF FRICTION STUDIES

Friction is one of the most commonly observed phenomena. No motion
on the Earth can be without friction. Through this common character
of friction, we so often pay little attention to its cases. At the same time,

friction pays a rather important role in our everyday life and machinery

application.

IT IS FRICTION THAT GRANTS
THE MANKIND:

technical means to brake a train

or an automobile,

undreds




[Tntep xoct
Peter Jost

Emunzagera Il - koponesa
Benukobpuranuu
Elizabeth II, HRM Queen
of Great Britain
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ONPEOENEHWE TEPMUHA «TPUBONOTI UA»
U Ero NPOUCXOXAEHUE

Tpenue u mnpolecchl, COMYTCTBYIOIIUE TPEHUIO, HM3yyaeT
Hayka Tpubosorus (rped. fribos — Tpenue).

Bnepsbie TepmMuH «Tpubonorus» Oblal BBeAeH 9 wmapra
1966 roxa B noknane Komuccun MunucreperBa Hayku U obpa-
3oBanus BenukoOpuranuu, U3BeCTHOM Kak «aokian [xocray.
[Turep /IxocT — npe3uaeHT MekayHapoAHOrO COBETa Mo TPU-
00510TMH, OCYILECTBISIONIMNA KOOPAMHALIUIO AEATEIbHOCTH Ha-
LIMOHAJIbHBIX WHIKEHEPHBIX TPHOOIOrHYECKUX OOLIECTB B MEK-
JyHapoHOM MaciuTabe.

B noknazne Obln npeacTasieH aHanus 3pGEKTUBHOCTH peasiu-
3alMK JJOCTHKEHUH TPUOOIIOTHM HA MPAKTUKE U BO3MOXHOCTH
obecneyenuns: TpuboIOrHUecKoro odpazoBaHus.

U3 noknajga ciefosano, 4TO HOBbIE TEXHOJIOTHH OOpLOBI ¢
MOCJIEACTBUAMH TPEHHS MOTYT COKOHOMUTH BenukoGpuranuu
CYMMY, 9KBHBAJICHTHYIO MOJYTOPa MPOLEHTaM BaJOBOr0 HallM-
OHAJIHOTO J0X0/1a.

Hoknapn npoussen Ha koponesy Enusasery II ctonb cuiibHoe
BIIEYAT/ICHHKE, 4TO OblIa yupexkaeHa crenuanbHas 3o0Tas Me-
Jlanb Ui MOOLIPEHUs HOBBIX pa3paboTok B Tpubonoruu. 3oi0-
Tas Menanb MexIyHapoaHOrO coBeTa Mo TpuOOJIOruu Bpyya-
eTCs eKeroiHo Haubolnee BhIJAIOMEMYCs y4eHOMY-TprbosIory.

C 1972 no 2012 rr. 3T0# Menansio ObUIH HarpaxaeHs! 42 TpU-
Oosora, cpeid KOTOPbIX 6 OTe4eCTBEHHBIX YYEHBIX.

3onoras Meaanb MexayHapoAHOro coBeTa 1o TpUdOIOoruu
The Golden Medal of the International Tribology Council




THE DIFINITION OF ‘TRIBOLOGY’ AND THE ORIGIN
OF THE TERM

Friction and the accompanying processes are studied by Tribology
(after Greek tribos — friction).

The term ‘tribology’ was introduced on March 9, 1966, in the report
presented on the meeting of the Commission of the Department of
Education and Science of Great Britain. The report is known as the “Jost
Report’ after its author, Peter Jost, the President of the International
Tribology Council. The latter coordinates the activity of all the national
tribology societies on the international level.

In his report, Prof Jost presented the analysis of the efficiency of
the practical achievements of Tribology, as well as the perspectives of
education in the field of Tribology.

The report stated that new anti-friction technologies featured the
potential to reduce the costs that would equal 1.5 per cent of the British
GNP,

HRM Queen Elizabeth II was so deeply impressed with the report,
that a special golden medal was established to award the achievers in
tribological innovations. Thus, the Golden Medal of the International
Tribology Council is annually awarded to the most outstanding tribologist.

Between 1972 and 2012, forty-two tribologists were awarded with the
medal, six Russian researchers being among those.

’
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OTEYECTBEHHBIE YHEHBIE-TPUBOSOr, YOOCTOEHHbIE
30N0TOU MEOQANU MEXOAYHAPOOHOI'O COBETA NO TPUBOIOIruUn

Kparensckuit U.B.
(1908-1989)

Bunorpazos I.B.
(1910-1988)

Yuuunanse A.B.
(1921-2010)

10

1975

Urops Buktopouu Kpareasckuii —

AOKTOP TEXHUYECKHX HaYK, npodeccop.
3a BBIAAIOIINICS BKJIaJ B HAyKy U TEXHOJIOTHIO TPEHHUS
¥ W3HALTMBAHMS.

Prof. Dr. Igor Victorovich Kragelskiy —
for the outstanding contribution to the study
and technology of friction and wear.

1982

Ieopruii Biaaumuposuy Bunorpanos —
AOKTOP TeXHHYECKHX HAYK, npodeccop.
3a BBIAIOLIMIICS BKJIA/l B HAYKY M TEXHOJIOTHIO TPEHHMS
Y M3HAILIMBAHUS, B YaCTHOCTH, B 00macT Gpusnyeckoit
XMMHUHU U PEOJIOTUH KOHCUCTEHTHOM CMa3KHu.

Prof. Dr. Georgiy Viadimirovich Vinogradov —

for the outstanding contribution to the study and technology
of friction and wear, with particular results in physical
chemistry and rheology of consistent lubricants.

1991

Astanaua Buccapunonosny Unuunanse —
JAOKTOP TeXHU4YECKUX HaYyK, nmpodeccop.

3a BbIJAIOIIMECS IOCTUKEHUS B TpUOOIOrUH,
B YaCTHOCTH, NPUMEHUTEIILHO K TOPMO3HBIM
M NEPEeIaTOuHbIM YCTPONCTBAM, a TAKKEe YCTPOMCTBaM
CLEIUICHHUS.

Prof. Dr. Avtandil Vissarionovich Chichinadze —

for the outstanding contribution to Tribology, with
particular results in the practical applications in braking,
transmission and clutch machine units.



RUSSIAN AND INTERNATIONAL TRIBOLOGISTS -
LAUREATES OF THE GOLDEN MEDAL OF THE INTERNATIONAL TRIBOLOGY COUNCIL

bywe H.A.
(1910-2008)

["apkyHnos JI.H.
(pon. 1919)

I'opsuesa U.TI.
(pon. 1947)

2002

Huxonai Anexcanaposny byme —

JAOKTOP TeXHHYECKHX HayK, npogeccop.

3a BbIAAIOIIMECS JOCTUKEHUS B 001acTH TPUOOIOrHH,
B YACTHOCTH, COBMECTUMOCTH TPYLIMXCS JACTaJICH.

Prof. Dr. Nikolai Alexandrovich Bushe —
Jor the outstanding contribution to Tribology, with
particular results in compatibility of friction elements.

2005

JAvutpuii Hukonaesuyu lMapkyHos —
JAOKTOP TeXHHYECKHMX HayK, npodeccop.
3a ero JoCTHKEHUS B 00/1aCcTH TPUOOFOTHH, B YaCTHOCTH,
3a Hay4HbIe OTKPbITHS 2P dekTa 6e3bI3HOCHOCTH
¥ BOJIOPOJIHOTO W3HALIMBAHUS METAILIOB.

Prof. Dr. Dmitriy Nikolaievich Garkunoy —

Jor the outstanding contribution to Tribology

and discovery of the No-Wear Effect and the Hydrogen
Wear of Metals.

2009

Upuna lNeopruesna lNopsiueBa —

akaaemuk Poccuiickoit AkageMun HayK.

3a BbIAAIOMIMECS JOCTHKEHUS B 00nacTH TpuOOI0ruy,
B YaCTHOCTH, 32 paboThl B 00JACTH KOHTAKTHOM
MEXaHUKHU U ee NPUMEHEHHS B TPUOOIOrUH.

Prof. Dr. Irina Georgievna Goriacheva, Academician
(member) of the Russian Academy of Sciences —

Jor the outstanding contribution to Tribology, with
particular results in the field of the Contact Mechanics
and its applications in Tribology.

1
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W3 UCTOPUU PA3BUTUSA OTEYECTBEHHOW TPUBONOIMMYECKOWU HAYKM
GLIMPSES OF RUSSIAN TRIBOLOGY HISTORY

MHcTuTyT MaluuHOBeAeHUs uM. A.A biaronpaBosa
Poccuiickoit Akagemun Hayk (MMAILLI PAH),
co3aan B 1938 .

Institute of Machine Studies named after
A.A. Blagonravov, Russian Academy of Sciences,
established in 1938

UMAII PAH — Bexymwmi B cTpaHe Ha-
YUYHBIH LUEHTP, pelaloni GyHaaMeHTa b-
Hbl€ Hay4Hble NTPOOIEMbl MAILIMHOBEIEHUS,
Ob11 ocHoBaH Pacnopsbxkenrem Ne 210 mo
Ornenenuto Texuudeckux Hayk AH CCCP
ot 10 HosOps 1938 roga Ha Ga3e cymiecTBo-
BaBiLei ¢ 8 gexabps 1935 rona Komuccuu
MalIMHOBEIEHHS NIPU IPYIIe TEXHHYECKOH
mexanuku OTH u ee naboparopuii.

CornacHo 3tomy Pacnopsokenuio, Tpe-
HHE ¥ U3HOC B MalllMHaX (B COBPEMEHHBIX
TEPMHUHAX — «TPUOOJIOrUA») paccMaTpuBa-
JMCh KaK OJIHO W3 IIaBHBIX HarpaBieHHH
paboThl MHCTUTYTA.

The Institute of Machine Studies at the Russian
Academy of Sciences is the leading Russian
research center for the fundamental problems in
machine studies. It was established by the Section
of Technical Studies of the USSR Academy of
Sciences (order #210, November 8, 1938) on
the basis of the previously existed Commission
on Machine Studies at the Group of Technical
Mechanics and its laboratories (established three
years prior to that, i.e. on December 8, 1935).

According to this order, the research of friction
and wear in machines — termed ‘Tribology’ in the
present-day academia — was forwarded as the
mission of the Institute.

locTuHas

Ddoiie KondepeHii-3an
Foyer Conference Hall Lounge

KabGuner nupekropa
Director s Office

Pa3paborku MHcTHTYTa MatumHOBeaeHUs UM. A.A bnaronpasoBa PAH u3BecTHbI M npusHa-
HbI BO BceM Mupe. B nHcTuTyTE Obli1a cCO31aHa Haudoee aBTOPUTETHAS Hay4YHas 1Ko TpHOO-
JIOTHHU B Halllel CTpaHe, ¥ 0jiHa U3 Haubo1ee aBTOPUTETHBIX B MUPE.

The developments of the Institute of Machine Studies named afier A.A. Blagonravov are world-recognized.
It boasts the leading Russian research school in Tribology that is also world-reputable.



Axanemuk E.A.Uynakos
Academician E.A.Chudakov

Axanemuk A.A.bnaronpasos
Academician A.A.Blagonravov

Axanemuk K.B.®poios
Academician K.V.Frolov

Axanemuk EBrennii Anexkceeuy Yynaxkos

OcHoBarenb ¥ nepBbld aupekTop UHcTUTyTa MalumHoBeae-
Hust (1938-1953 rr.), U3BECTHBIN y4eHbIN B 00JaCTH MalLIMHO-
BeJICHHs M aBTOMOOWJIHON TEXHUKH, JIBaX /bl laypeat CtaiuH-
cko# npemuu, Buue-npe3uaeHtT AH CCCP.

Academician Evgeniy Alexeevich Chudakov

The founded and the first Director of the Institute of Machine Studies
(between 1938 and 1953), a reputable researcher in Machine and
Automobile Studies, Laureate of Stalin Prizes, Academician (member)
and Vice-President of the USSR Academy of Sciences.

Axanemuk AHaroaui Apkaasesny baaroupasos

Jupekrop UHcTuTyTa MawuHoBeaenus (1954-1975 rr.), us-
BECTHBIN yueHbli-MexaHuk (6auucTuk), Apax el ['epoit Couu-
aJIMCTHYECKOro Tpy/a, naypear Jlenunckoi u CranuHCKo#H npe-
MM, TeHepaj-JeHTEeHaHT apTWIIepUH, aKaJeMHUK-CEeKpeTapb
Otnenenus TeXHUYECKUX Hayk, npeacenarens Komuccum 1o
MCCIIEOBAaHUAM KOCMHMYECKOro npoctpaHcTBa npu Ilpesunany-
me AH CCCP.

Academician Anatoliy Arkadievich Blagonravoy

Director of the Institute of Machine Studies (between 1954 and 1975),
a reputable researcher in Mechanics and Ballistics, Hero of the Social
Labour, Laureate of Lenin and Stalin Prizes, Lieutenant-General of
Artillery, Academician (member) and Academic Secretary of the Section
of Technical Studies of the USSR Academy of Sciences, Chair of the Space
Research Commission at the Presiding Council of the USSR Academy of
Sciences.

Axanemuk Koncranrun Bacuasesuy ®@posios

Jupexkrop MHcTuTyra MammHoBeneHust uMm. A.A.baaronpa-
BoBa (1975-2007 rr.), W3BECTHBIH YUEHBIH-MEXaHHUK, CO3aTe b
psila Hay4HBIX HANpaBJICHUN B MPHUKJIAZAHOM MEXaHMKE M Ma-
muHoBeeHnu, ['epoit CoumanucTuyeckoro Tpyaa, Obll BHlle-
npesuaentom AH CCCP u Poccuiickoii akanemun Hayk (PAH),
akajzieMuKoM-cekperapeM OT/eneHus MalllMiHOCTPOEHHs, MeXa-
HUKH M IPOLIECCOB YIPABJICHHUS.

Academician Konstantin Vasilievich Frolov

Director of the Institute of Machine Studies named after A.A.
Blagonravov (between 1975 and 2007), a reputable researcher in
Mechanics, founder of a cluster of research schools in Applied Mechanics
and Machine Studies, Hero of the Social Labour, Academician (member)
and Vice-President of the USSR Academy of Sciences and the Russian
Academy of Sciences, Academic Secretary of the Section of Machine
Studies, Mechanics and Technical Management of the USSR Academy of
Sciences.

C 2009 r. urctuTyT Bo3rmasasieTr akageMuk P.M.["'anues.
Since 2009, the Institute is headed by Academician R.F.Ganiev.
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Ha Hay4HbIX KOH(I)CpCHuMﬂX 10 TPEHHIO, U3HOCY U CMAa304YHBIM MaT€puaiaM, NNpOBOAHUMBIX
I/IHCTI/ITyTOM MAalIuHOBECJACHHUA HUM. A.A.BnaroupaBOBa, NNOJABOJAMJINCE HUTOI'd pasBUTHUA
TpH6OJlOl"M'-leCKOF0 3HaHWsl B Hallei CTpaHe W HaME€4aluChb IMYTH naJleeiflmero pa3sBUTHUA
Hay4YHBIX HanpaBneHnﬁ B pa60Te KaK aKaJeMHU4YCCKHUX, TaK U OTpPacClCBbIX HHCTUTYTOB H
71a00paTopHii.

On the research conferences on friction, wear and lubricants that have been conducted under the
auspices of the Institute of Machine Building named after A.A. Blagonravov the results were summed-up on
the developments in Tribology in Russia, as well as on the further research in these fields in the institutes of
the Russian Academy of Sciences, specialized research institutes and laboratories.

ARMEB NN BAYE cLqr

TPEWUE
N HINOE
B MANERHAN

!

NPEEL-0e LoD AOT

0) r)

OcHoBOMNoONAraIue J0KyMEHThl HayYHbIX KOH(epeHIH:
The key publications of the research conferences:

a) JIByXTOMHOE M3/1aHne TPYIAOB (JI0KIa b, BLICTYTUICHHUS, pe3omnionus) Beecoro3noii konbe-
PEHIIMH 110 TPEHHUIO U U3HOCY B MallIMHaX, npoxoausiueit B 1939 roxy.

6) UeTbipeXTOMHOE M3/laHME TPYAOB (A0K/Ia/bl, BBICTYIUICHUS, pe3ontouus) BeecotosHol
KOH(EpEeHIMH 10 TPEHHUIO U U3HOCY B MAllIMHAX, cocTosBLIekcs B 1948 roxy.

B) TpexTtomHOe n3xaHue TpyaoB (J1okiaab) Beecoio3Hoit koH(epeHInu no TPEHUIO U U3HO-
cy B MailmHax, npoweauen B 1960 roxay.

r) TpextomMHOE W3aHue TPYAOB (AOKIaabl) MexayHapoaHOH Hay4HOW KOH(EpEeHLMH 110
TPEHHIO, M3HOCY M CMa304YHBIM MaTepHasaM, npoBeaeHHON B 1985 roay.

a) a two-volume collection of papers (reports, articles, resolutions) of the USSR Conference on Friction
and Wear in Machines, held in 1939.

6) a four-volume collection of papers (reports, articles, resolutions) of the USSR Conference on Friction
and Wear in Machines, held in 1948.

8) a three-volume collection of papers (reports) of the USSR Conference on Friction and Wear in Machines,
held in 1960).

2) a three-volume collection of papers (reports) of the International Conference on Friction, Wear and
Lubricants, held in 1985.



1) JIByXTOMHOE H3/1aH#e TPYA0B (Te3HMChI TIICHAPHBIX U CEKLIMOHHBIX 0K1a10B) Beepocceuid-
CKOM Hay4HO-TEXHUYECKOW KOH(EPEHLIMH C y4acTHEM WHOCTPaHHBIX crneuranicTos (2012 r).

0) Two-volume collection of papers (plenary and SIG reports) of the Russian Research and Technology
Conference with the participation of international experts (2012).

B pabote koHdepeHIMH, HApSALY C POCCHHCKH-
—————  MH TpubOIOramMH, NPUHSIN YYaCTHE YUEHbIE W3
| SRR Benopyccun, Ykpannsl, Kazaxcrana u Yexuw.
e DT POrNID ; Ha kondepeHuun paboTtanu TpU CEKLMM:
wronemmosemnes. | (DYHIaMEHTaNIbHBIE NPOOJAEMBI  TPUOOIOTHIY,
TPHEQIOIMA - MAIIAHOCTPOEHINIO

‘ | «CMmaszka 1 cMa3ouHble MaTepranb», «Tpuboso-
‘ rHYecKoe MaTepuasioBeiecHHe U TPUOOTEXHOJIO-

Tiaon ecepocamcach sy wes Texmec® ‘
Moo 31 om0 e . THHD.
oo s 4 et s s e Alongside with the Russian academics, researchers
. and engineers in Tribology, colleagues from Belarus,
Czech Republic, Kazakhstan and Ukraine participated
in the conference.
The work of the conference was organized in three
sections, i.e. 'Fundamental Problems of Tribology’,
1) ‘Lubrication and Lubricants’and “Tribological Material

Study and Tribotechnologies .

v

dynaameHTaNbHbINH HayqHbIH TPyA KotekTHBa MuctuTyTa MamuHoBeaeHus uM. A.A.bia-
ronpaBoBa PAH, B KOTOpOM J1aH PeTPOCNEKTUBHBIN aHaIN3 UCTOPHH PAa3BUTHSI OCHOBHOTO Ha-
npasiaenus tTpubonoruu B XX — Havane XXI Beka. OCHOBHOE BHUMAHHE y/IEJIEHO MHOHEPCKUM
paboTam OTEYECTBEHHBIX Y4eHBIX-TPUO0I0r0oB. DTa paboTa yueHbX HHCTUTYTa (2012 ) Obiia

nocssiieHa ero 70-n1eTuto.

The fundamental guide-line volume (2012) compiled by the academics and researchers of the Institute of
Machine Studies named after A.A. Blagonravov, Russian Academy of Sciences, that provides the retrospective
analysis of the development of the key fields of Tribology in the 20th-early-21st centuries. The main focus is
placed with the pioneer research projects of Russian tribologists. This volume was dedicated to the 70-year
anniversary of the Institute.

POTOMACKAR ACAZEMMN HAYS
ATy Mt e A A B

COBPEMEHHAA
TPUBONOIUA

Hrom u NOpCnexTHEsL:

Ormeresee pnisee

8 Speran
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NOUMAHbI TPUBONTOMMYECKOIo 3HAHUA
NAVIGATORS OF TRIBOTECHNOLOGICAL THOUGHT

Baaaumup IvmurpueBuy Kysneuos (1887-1963) —
akagemMuk Akaaemuu Hayk CCCP no otaenenuio pusuko-mare-
MaTHYECKHX HayK.

Opranusarop 1 pykoBoauTeab CHOUPCKOro GU3NKO-TEXHUYE-
CKOro MHCTUTYTA Mnpu TOMCKOM rocylapcTBEHHOM YHHUBEPCHUTE-
te uM. B.B.Kyi#iObiepa. Co3aarens 1wKoibl CHOUPCKUX (BU3H-
KOB, npopaborasiuunii 6omee 40 et B 061acTu GU3MKK TBEPAOTO
Tena. UM (npu yyacTuu ero yuyeHUKoB) ObLi1 co3nan Gecrperie-
JICHTHBIN HAy4HbIH TPYJl HE TOJBKO B PyCCKOM, HO H B MUPOBOiA
Hayke — MoHorpapus «®u3uka TBEpAOro Teaa» B NATH TOMAX,
OJIMH M3 KOTOPBIX ObLJ1 MOCBSAILEH TPEHHIO U H3HOCY METAJLIOB.

Prof. Dr. Viadimir Dmitrievich Kuznetsov (1887-1963) —

Member of the USSR Academy of Sciences (Section of Physics and
Mathematics).

Founder and head of the Siberian Institute of Physics and Technology,
the one stationed at the Tomsk State University named after V.V. Kujbyshev.
With his 40-year experience in the Solids Physics, he was the founder
of the Siberian research school in Physics. With the contribution from
his followers, Prof. Kuznetsov created ‘Solids Physics’, a 5-volume book
unique both in Russia and internationally. One of the volumes covered
[friction and the wear of metals.

Mumepea s
b
yurwiar 71

VKA3 MPE3NNYMA BEPXOBHOI'O COBETA BAARNUNP ANNTPNESHY
CCep e
O upmceoesnu mnpofeccopy Tomerore rocyaapcrsen-
noro ynmsepeutera um. B. B. Ryiibmwesa
KY3HEIOBY B. JI. 3BAHUA TEPOA COUMATHCTHYE-
CROTO TPYJIA

3a HOATOHeTHIONn INIOTOTBOPHYIO HAYYHO-HEAAroru-
YeCKYI0 ACATENLHOCTE 9ICHA-KOppeenomjcura AKRape- SSNVLT el
s mayr CCCP, sacnykenmoro jesitens maywum Hys- .
penopa B. JI. @ orMedasA ero BRIJaOUIMecsd 3acayra
B passuTaR GUaNEKR TBOPAOTO Teja, UPHCHOATHL NPo-
deccopy Kyssenosy Baammmupy Jsarpresusy ssanne
Pepon  Conmammerngeckoro Tpyga ¢ npydenuest emy
oppena Jicanua n sozoroii Mepaim «Cepn m Mosors.

Ipenceparens [Ipeanpaysa Bepxosmoro Copera CCCP
K. BOPOWHIIOB

Cerperaps ITpesnmiyma Bepxosnoro Cosera CCCP
M. TEOPPAIBE

Mocrna, Kpesus, 12 moasn 1957 v.

BETAMHP AMHTPHEBHY
AYAMEQOB




AKADEMUHA HAYK CCop

OTABIEHHE MEXAHMKH M IPOUECCOB
YTIPABJTEHHA AH COCP

HICTHIYT (IPOBJIEM MEXAHHXW AH CCCP

BCECOIOINBIN COBET OPAEHA JEHHHA
HAYYHO-TEXHHMECKHX OBIECTE

coobuapr

w10 6 aurycra 1983 roax
HENOAHRETCH

70 aer co ana poxaenix

Tepor Counaxmcruveckoro Tpyaa,
zenyrara Bepxosmoro Cosera CCCP,
waena [peswayna BLICIIC,
asypeara Nemtucxod u Focyaspersennoft
npesnil,

Anpexrops HRCTHTYTA NPOGICH MEXSTHKI
o AH CCCP,

nplaceaTexs Beecoxanoro conera
HAYEHO- TEXIARCCRMX OfinccTn
axaaemuxa
AJIEKCAHIAPA K0JBEBHYA

HINJIKHHCKOrO

Anekcauap lOnbeBuu

Humacknin (1913-2003) —
akaJaeMuk, aupekrop MuHctutyTa npo-
onem mexanuku AH CCCP, Beinaro-
IMHCs y4eHbIH B 00/IaCTH KOCMUYe-
CKOW MEXaHHUKH.

B 1960 romy mnoa mnpeaceaareib-
ctBom akaaemuka A.F).MuuimHckoro
Obu1 co3nan HayuHelii coBeT no Tpe-
Huto 1 cmaskam Akanemun Hayk CCCP,
KOTOPbIM OpraHu3oBajll Hay4HbIE MC-
cnenoBaHus, KoHdepeHUMH U myOnu-
Kalli¥ MaT€pHasIoB M0 YTUM BOIIPOCAM.

Prof. Dr. Alexandr Yulievich Ishlinskiy (1913-2003) — Member of the USSR Academy of Sciences,
Director of the Mechanics Institute of the USSR Academy of Sciences, an outstanding researcher in the field

of Space Mechanics.

Since 1960, he chaired the Friction and Lubrication Council at the USSR Academy of Sciences which
coordinated the research, conference activity and publications in the relevant field.

Hucinryr unmiwosesenns Akozemms wayw CCCP

spurasmaer Bac apamash yyacrue
B pacEmpenion saceawnni ¥ecrom coners Hyermy e
BoCREIAIACY YRRV
zaypeavs Crasnecnod apsvss
I L R T 2

MOXAMIA MUXANACHBHYA
XPYUIOBA

B OCEANI ¢ COVITROITNARTHON 0 3NA ST ORARIRE

AT ZETHON MAVTIO- WK EWepHal A tealDeT

Soreiee?

| /)u;.(dam(;mmm’
| BUAEM

Muxaun MuxaiijioBuy
Xpyuos (1890-1972) —
JIOKTOp TEXHHYECKUX Hayk, npodec-
COp, BBIAAIOLIMICS Y4YEHBIN B 00/1aCTH
MAlLIMHOBEEHHS, OCHOBOIOJIOKHHUK
M IJ1aBa OTEYECTBEHHOM ILKOJbI yue-
HbIX, paboralommx B 001aCTH Tpe-
HHsI, U3HOCA M CMAa3KU MalluH (Tpu-
0os0ruM), KpynHbIA CHEUUAIUCT B
00/1acTH MAIUMHOCTPOMUTENBHOTO Ma-
tepuanoBeaeHus. OIMH W3 OCHOBa-
Tened WHCTUTYyTa MalIMHOBEACHUS
uM.A.A.bi1aroupaBoBa,  npocna-
BUBIUMICS CBOMMHM paboTamMu B
obsacTH abpa3MBHOIO W3HALLIMBA-
HUA U NpUPabOTKM MOAILUITHUKO-
BBIX CILJIaBOB M Lang.

Prof. Dr. Mikhail Mikhailovich
Khruschev  (1890-1972) - an
outstanding researcher in the field of
Machine Study, founder and navigator
of the Russian research school in

Friction, Wear and Machine Lubrication (Tribology), a leader of the Machine Building Materian Study. One
of the founders of the Machine Study Institute named after A.A. Blagonravov. Reputable in his research in the

Abrasive Wear and Working-In of bearing alloys and journals.
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HETE AJERCAILIPOKUY
PEBHHLEP

HETP AJEECAMJIPOBHM
PESHHAEP

..........

[Merp Anexcanaposuy Pedunaep (1898-1972) —
aKaJeMHK, OCHOBATellb HAyYyHOTrO HampaBieHHs ¢Qu-
3UKO-XUMHUYECKOH MEXaHHKH.

Prof. Dr. Petr Alexandrovich Rebinder (1898-1972) —
Member of the USSR Academy of Sciences, founder of the

Physical-and-Chemical Mechanics research school.

O1a0201Me HrBHNO-XAMNN u--uoru
MRODIANWMOCKHE MA T
Axagemun uryw P
Hayyruik CoBaT N0 GUIMKO XMNNIOCKOR MoXANWKE
% XORNOWANOA xwmaw AH CCCP,
MucTuryt gwanwecuol xxuxs AH CCCP,
uMwiockui dakyasvar MY
wm. M. B. flowonocosa,
Mocwoscun flow ysemux AH CCCP

npurnawar Bac wa sevep

NAMATH

axagenwnka Metpa AnerCaHApOsHua
PEBUHAEPA

YHEHOTO N OBLECTBEKHOIO AORTENR

(8 canan © TH-neTHEM CO ANA POMAONNR)

B nporpamue sevopa

BuCTyNmoHNE  yuoMux, APYIGR W yHENWAOD
PéEMHAEFIA.

- "
nax :u-coﬁ wucrynsound M. A PEBUHAEPA.

oNuepT #3 l-olh-ul nporIBCAENwR
n A PEBUHAEP,

Tewennr s ape sen 4oy w0 10N MEKBEIOMCTHEHHB R HAVHHERA COBET

110 TPHEQAGTIHM
DYSULY o vt PAH, Mymmeaykas Pocoot s ¢.oxs HHO

HHC Hll!"' NPORIEM N[\AHHKM PAH

MUHAFP 110 MEXAHHK
DF H\lll((}ll"“l(} HM}(M]UJ!_“L TBHN
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Haywmoe nacaeane H.B. Kpareascxoro
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1. Haysmwe doxaads
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A0, Hsoumexnd,
MH. JolGeosn,
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Hrops JB. Opaos
hmrsluxnu Bucmym s
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&
maopwecmae u xuswu H.8. Kpacesvexoro

MCTOPHIO, GUIOCODUIO U ECTECTBEHHBIE HAYKH — 3TH TPH CTOJINA CO-

BPEMECHHOI'O r'yMaHU3Ma».

Prof. Dr. Igor Victorovich Kragelskiy (1908—1989) — author of the Molecular-
and-Mechanical Theory of Friction and the Theory of Fatigue Wear.

In 1956, Prof. Kragelkiy and Prof. Schedrov. outstanding academics of the 20th
century, were the first to publish an epic volume ‘Development of the Friction
Study. Dry Friction', which was persistently recommended by R. Curtel, a
reputable French tribologist, as a source for ‘any researcher who enjoys History,

Urops Buxktoposuy

Kpareasckuii (1908-1989) —

JIOKTOp TEXHMYECKHX Hayk, mnpodeccop,
co3/Jareslb MOJIEKYJISIPHO-MEXaHHYECKOH Te-
OpHH TPEHHs U TEOPHH YCTAJIOCTHOIO W3Ha-
ILIMBAHUS.

B 1956 roay Beiaatronivecs ydenbie XX
Beka V.B.Kparensckuit u B.C.1llenpos Bbi-
nycTuiau QyHaameHTanbHbii Tpya «PasBu-
THE Hayku o TpeHuu. Cyxoe TpeHue», ¢ Ko-
TOPbIM W3BECTHBIN (paHily3cKuit Tpudosor
P.Kyprenbp HacTosTeNbHO PEKOMEHI0Ba
«MO3HAKOMUTBCS  KaKJ0MYy HCClea0BaTe-
710, €CJIK OH OJIHO-
BPEMEHHO  JIIOOUT

ARAZEMNA HAYR €CCR
AREN AR %

uf;ﬂuntﬂ |

| PasBHTHE HAVEH |
O TPEHUN

Philosophy and Sciences, the three columns of the present-day Humanism'. -
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TPUBOJIOINA HA OCHOBE
CAMOOPIAHU3ALUMN:

WU3BUPATEIbHbIA MEPEHOC MNPU TPEHUMN
U ABNEHUE BOOOPOOHOIO U3HALLUBAHUA METAJIJIOB

TRIBOLOGY BASED
ON SELF-ORGANIZATION:
THE SELECTIVE MATTER TRANSFER

UNDER FRICTION AND THE PHENOMENON
OF THE HYDROGEN WEAR OF METAL
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OTKPbITUE 3®PEKTA BE3bISBHOCHOCTH
DISCOVERY OF THE NO-WEAR EFFECT

Hauunnas ¢ 50-x roaoB XX CTOJICTHSA, B CBA3H C CO3JaHUEM MOIUHBIX TEXHUYECKUX CPEACTB
¥ TIOBBIIIEHHEM B HUX PadO4YUX CKOPOCTEH, Harpy30K H TeMIepaTyp, HCCIeloBaHUs B 001aCTH
TPEHHA, CMAa3KH U W3HAILLIMBAHWS MAallWH MOJIY4YHIA ocoboe pa3BUTHUC.

B Hauieii cTpaHe B CepeMHe MpOLLIOro BeKa MHTEHCHUBHOCTb Pa3BUTUSI aBUALIMOHHOM TeX-
HUKH ¢ 0c000# OCTPOTOM mocTaBuia npobiaeMy U3HOCA y3/10B U AeTanel B camonerax. Hau-
OoJbllIeMy U3HOCY MOJABEprajuch BepxHue Oykewl ctoiiku mwaccu camonetoB MJI-28, mupoko
pacnpoCTpaHEHHBIX BOCHHBIX CaAMOJIETOB TOTO BPEMECHH.

Starting in the 1950s, in the context of the development of power-enriched machinery that would feature
advanced speed, work-load and thermal characteristics, the research in friction, lubrication and wear of
machinery was given a spur.

In the mid-20th century, Russia witnessed the intensive development of aviation machinery, which
necessitated the solution of the problems of the wear characteristic of the plain units. According to the
practical use, the most intensive wear would be featured by the upper journal-boxes of the landing gear legs
of IL-28, a basic army aircraft of that time.

WN1-28 — nepBbii COBETCKUN peaKTHBHbIH
(bponTOBOI GOMOAPAMPOBIIHK, HOCHTENH
TaKTUYECKOro SAEPHOr0 OPYKHs
ITepesiii moner — 8 urons 1948 r.
Hayvano skcruryarauuu — 1950 r.
Toawl npoussoacTa — 19491955 rr.

IL-28 — the first Soviet jet bombardment
aircraft for tactic nuclear weaponry
First used on July 8, 1948.
Army-introduced in 1950.
Production - between 1949 and1955.




Poccuiickue yuensie JI.H.I'apkynoB u M.B. Kparenbckuii, 3aHuMasice npo6iemoii u3Hoca
OyKc, OTKpBUIM paHEE HEU3BECTHOE SABJICHUE H30OUPATEIbHOrO MepeHoca npu TpeHuu (3ddext
6e3p13HOCHOCTH). B 1956 romy um 6bu1 BeIZIAH AUIIIOM HAa OTKPHITHE B 00J1aCTH TPUOOJIOTHH.

Prof. Dmitriy Garkunov and Prof. Igor Kragelskiy, Russian tribologists involved in the research of the wear
in the journal-boxed, discovered the previously unknown phenomenon of the Selective Matter Transfer under
Friction (the No-Wear Effect). In 1956, they were awarded a Diploma for Discovery in the field of Tribology.

et
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KOMUTET
Mo JEJAM WU30BPETEHWH
M OTKPbITUN
NPU COBETE MUHUCTPOB
CCCP

S

AUVTIAOM

HA OTKPbBITUE

B coorsercteun ¢ [loromenuem o6 OTKPHITHAX, M30GPETEHHAX M
PajiHOHAAH3ATOPCKHX npearoxenuax Komurer no aeram nsobperennit
u orxpoitiit npu Cosere Munncrpos CCCP ycranosma, uro rpamaane
Cowsa Coserckux Coumarucrauecknx Pecny6anx

FAPKYHOB Amurpuit Huxoraesuu
KPATEABCKHH Hrops Bukroposmu

CACABAM OTKDBITHE, ONPCACAREMOC CACAYIOMICH POPMYAOI:

F o

.ObHapyseno, YTO NPH TPCHUH MEAHBIX CHAGBOB O CTAAB B YCAOBHAX

———————————

JurioM Ha OTKpBITHE
«H30uparenbHbIN EPEHOC MPU
TpeHHn» (D PekT 6e35I3HOCHOCTH)

FPAHHYHON CMAa3KM, HCKAIOMAKOWEH OKMCACHHE MEAH, NMPOHCXOAMT ABAE-
HHE H3OHPATEABHOrO MEPEHOCA MEAM M3 TBEPAOrO PAcTBOPA MEAHOro
CNA2BA HA CTaAb # OOPATHOrO €ro MNEpPeHoca €O CTAAM HAa MEAHBIN
CNAaB, CONPOBORAANIUCECH YMCHDUICHHEM KOBPQPHUHEHTA TPEHHR A0
MHUAKOCTHOTO ¥ NPHBOARIICE K IHAYHTEABHOMY CHHACHHIO M3HOCA napni
TpeHus .

3a Ne 41 ¢ npuOpUTETOM i la &

or 12 HOﬂﬁp}l 1956 1 Hacrosyiee otkpuitue sapeructpuposano s Mocy zaperaennom peectpe
orkpbituit CCCP noa Ne 41 ¢ npuopurerom 12 sosbps 1956 r.

Diploma for Discovery of the
Selective Matter Transfer under
Friction (the No-Wear Effect).
Registration # 41 with the priority
dated to November 12, 1956.

eticedamens Komumema 0. Maxcapes

PV

S Sl =

CyTtb u3buparensHoro neperoca (3¢ dexra 6e3bI3HOCHOCTH) COCTOUT B TOM, YTO MEXIY
TPYWHUMHCS ITOBEPXHOCTAMHU 06pa3yeTcx METAJNIMYCCKas IJICHKA, Ha3bIBacMasi «cepsosmnoifl»
(ot nar. servo-vitte — cracarh KH3Hb), KOTOpas paszienseT pabouune MOBEPXHOCTH, 3aLIMILA UX
OT U3HOCA.

The essence of the Selective Matter Transfer under Friction (the No-Wear Effect) is in the observed
phenomenon of formation of a metallic film between the coupled friction surfaces. The film is referred to as
‘servovitte’ (from Latin ‘servo-vitte', i.e. ‘saving a life’), as it separates the working friction surfaces, thus
protecting those from wear.

a¢pdekra 6e36I3HOCHOCTH
The No-Wear Effect emblem

Crpeinku, HanpaBlieHHbIE APYT K APYTY, 0003HAYAI0T B3aUMHBIH
MIEPEHOC Marepuala ¢ OJHOM MOBEPXHOCTH Ha JApyrylo. KpacHbie
T0JIOCH! — 9TO CEPBOBMTHAS ILUICHKA Ha 00EHX MOBEPXHOCTAX Tpe-

HUS.

The counter-arrows symbolize the reciprocal transfer of a metal between
the friction surfaces. The red stripes mark the servovitte film formed on both
surfaced.

O
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OTKPBITUE ABIEHUA BOAOPOAHOIO U3HALLUBAHUA METAJINIOB
DISCOVERY OF THE PHENOMENON OF THE HYDROGEN WEAR OF METALS

OTKpblTI/IlO SIBIICHUS «BOJAOPOAHOrO HM3HAIIMBAHUA METAJLIOB» TNPEALIECTBOBAJIO Tparu4e-

ckoe coobiTe. B 1967 rony norepnen aBaputo ucrpeburens Mul'-17.
The discovery of the Phenomenon of the Hydrogen Wear of Metals was precedes with a tragedy, a accident
with the MiG-17 fighter aircraft in 1967.

MuI'-17 — nepBblif COBETCKUIA peaKTUBHBIN
ucrpedurens
[Tepgsiii noner — 14 suBaps 1950 r.
Hauano skcrumyarauuu — 1951 .
T'oapl mpoussoacTea — 1951-1969 rr.

MiG-17 — first Soviet jet fighter
Trial flight — January 14, 1950
Introduction — 1951
Production — 19511969

[Tpu ananuze obcroaTensecTB cayuusiuerocs noanoaxkosuuk BBC JI.H.I'apkyHoB, 3annMas-
HIKiCsS U3yYEHHEeM NMPUYMH aBapuii 60eBoH TexHHKH, U ero kouiera A.A.llonskoB oOHapyxHu-
JI paHee HEM3BECTHBIH BU/ N3HALLMBAHUS TPYLUMXCS MOBEPXHOCTEH — SBIEHUE «BOJOPOIHOIO

U3HAIIWBAHUA METAJIII0OB», KOTOPOE ObLI0 3aperuCcTpupoOBaHO KaK HAYy4YHOEC OTKPLITHE.

As a result of the accident analysis, air force Colonel Dr. Dmitriy Garkunov, air accident expert, and his
colleague Andrei Polyakov discovered a previously unknown type of surface wear in machine elements, i.e.
the Phenomenon of the Hyvdrogen Wear of Metals, which was registered as a scientific discovery.




JIMnIoM Ha OTKpbITHE SBIEHHUS «BOJOPOAHOIO H3HAIIMBAHHS
MeTasioBy 3a Ne 378 ¢ npuoputerom ot 7 Mast 1967 rona B yactu
- TUIOTE3bl O HABOAOPAXKUBAHUH METAJLIOB TIPU TPEHUH
o u 10 HOs6pst 1971 roaa B 4acTH IKCIIEPHMEHTAILHOTO

v oOHapyeHUs SBIECHHUS.

FOCY/JAPCTBEHHbBIW
KOMUTET CCCP
Mo JAEJAM HW30BPETEHWH
W OTKPLITHH

Diploma for Discovery of the Phenomenon of the Hydrogen
Wear of Metals Registration # 378 with the priority dated to May
7, 1967 (in terms of the hypothesis of the hydrogen-enrichment

. of metals under friction) and November 10, 1971 (in terms of

~ experimental proof of the phenomenon).

AWUTIAOM

FIA OTKPLITH
Ha oc npeoc 1x it Tocyaaper- Ne 378
semnoe  narenrnoe  peaovcrso  CCCP manano  Fapkynony s 5 ach !
1 (Ohin ) 13 OTRpHITHE “SB- J0HLI B MOAMOBEPXHOCTHOM CI0E METAJLTA NIPI TPEHII
nenme obpa HAC i P 30HM B px- ( 4 on smetamnon™)"
HOCTHOM C/l0€ npH TpeHK ( " I 0 u3-

HAlMBANKA MeTannos”)", japeructpuposannoe 8 Nocynapereen-
som peectpe orxperriit CCCP 8 thespans 1990 r. 3a N8 378 ¢ npu-
opureroM 7 max 1967 r. B 4aCTH THIOTEIL O HABOJOPAKUBAHNM
Meransop TpesneM # 10 Hoabpa 1971 r. B HaCTH IKCTIEPHMEHTAb-

B cooreercreun ¢ [losoxenuesm 0 OTRpuTHAN, HI00pPCTEHIAX
Hp JATOPCKMX TIPEJL Tocynaper it T
no w3obperennsizm H oTRpeTHAM npi FoCYIapcTeeHHOM KoMuTeTe
CCCP 110 HayKe W TEXHHKE YCTAHOBW, 41O

FAPKYHOB [OMWTPHH HHUKOJIAEBHY

HOro obHapYKCHHA ABACHHA N0 3aaske Ha orkpeirne N OT-7026

or 28 wosbpa 1968 r. NMOJAKOB AHIPEH AHATOJILEBHY

IUIEHBKOB TEOPTHHA TETPOBHY
MATIOINEHKO BJIAJIMMHP AKOBJIEBUY

clenann OTKPHITHE, onpeaensemoe cieayioweit hopmyion

/\ “YCTanOBIeHO HEH3BECTHOE PAHCE ABACHHE OBPAIOBAHNA HACLI-

30HM B HOM CJI08 MCTAILIA [IPH
TPEHMN, 3AKTOMAIONIEECE B TOM, 4TO TIPH TPEHHH €10 O BO0POICO-
AePAINMA MATePHAT WA MCTAN B BOJOPOICOACPAAmCit cpeie
P T POjta ¥ JIOKATN3ALNA €70 B TIOATOBEPX-
HOCTHOM ©/10¢ MeTanna, 06 P KHMI 11PO-
LECCAMM 1 TPAIMENTAMH TEMIEPATYPY, NPHBOSILEE K THCICPrupo-
BAHHIO p ™, 3 NPH nepec MeTana p - K
€r0 OKHACHHIO H TOCHCAYIOWEMY f1ep ¥ Ha MeHee npo

KOHTPTENO P o R ). Q

Mpeaceaareas Focyaapersento

0.A. Becnaroe

= === -

C}’Tb fIBJICHUS «BOAOPOAHOI'0 H3HAIIMBAHUA METAJLJI0B» COCTOUT B TOM, YTO IIPHA TPCHUH
CONPSKEHHBIX MOBEPXHOCTEH MOANOBEPXHOCTHBIN CIION MeTalia Hackimaercs auddy3noHHO-
CIOCOOHBIM BOOPOJIOM, KOTOPBIN MPOHUKAET BIIIyOb MeTall1a U pa3pyllaeT ero.

The essence of the phenomenon of ‘the Hydrogen Wear of Metals’ in the mated surfaces is in the friction-
caused enrichment of the sub-surface layer of the metal with diffusion-active hydrogen, the latter penetrating
into the metal depth, and, thus, destructing it.

CTpemm, HalpaBJICHHBIE B INPOTUBOIIOJIOXHBIE CTO-
POHBI, YKa3bIBAKOT Ha paspyUICHUE MOBECPXHOCTH IE€Ta-
JIK 110 IleﬁCTBl/leM aTOMapHOro BOAOpOAa, MNPOHUKLIICIO
B MOANOBEPXHOCTHBIN CJIOM.

The counter-directed arrows indicate the destruction of the

DmbneMa sBIeHUS machine element friction surfaces of the surface under the effect
«BOOPOAHOrO M3HAIUIMBAHUA MeTAILIOB»  of the atomized hydrogen that penetrated into the sub-surface
The Hydrogen Wear emblem layer of the metal.
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NEPBOE TEOPETU4YECKOE OBOCHOBAHUE MEXAHU3MOB 3®®EKTA
BE3bI3BHOCHOCTU U ABJNIEHUA BOAOPOAHOIO U3HALLUBAHUA METAIIOB

THE FIRST THEORETICAL GROUNDING OF THE MECHANISM OF THE NO-WEAR EFFECT
AND THE HYDROGEN WEAR OF METALS

C 70-X rofioB MpOLLIOTo CTONETHS H3yYEHHEM MeXaHu3Ma U30MpaTeIbHOrO nepeHoca (6e3ps-

HOCHOTO TPEHHMS) C MO3UIIMI HEpaBHOBECHON TEPMOAMHAMUKH cTaj 3aHuMaThes A.A.IlonsikoB
— KaHJMJaT TEXHHYECKUX HAyK, COTPYAHMK Jabopatopuu oluiel Teopuu TpeHus UHctutyTa
mamnHoBeaeHuss PAH. On Obli nepBbiM, KTO YOEAUTENBHO MOKa3all, YTO CaMOOPTraHU3yOUIH-
€CsA NpouUECCHI MPH TPEHUH B HauOOoIbIIEN CTENEHU [MPOABIAKOTCA TIPHA u36uparean0M nepe-
Hoce, obecreurBas MPakTHYECKH Oe3bI3HOCHYI0 paboTy nap TpeHusl.

Since the 1970s, Dr. Andrei Polyakov, Researcher, Laboratory of the General Friction Theory, Institute of
Machine Building Study, Russian Academy of Sciences, had been conducting his study of the mechanism of the
Selective Matter Transfer (No-Wear Effect) in terms of the Non-equilibrium Thermodynamics. Dr. Polyakov
was the first to demonstrate that the self-organizing processes under friction are of the most active character
under the Selective Transfer, the latter providing the almost-no-wear operation of the friction couples.

Amuapeit Auaronnesud Iloasikos (1916-1995) —
KaHJIMJaT TEXHUYECKUX HayK, cCOTpyAHUK MHCcTHTYTa
mainHoBeaeHus uM. A.A.bnaronpaBosa PAH, coaprop Hay4HOro
OTKpBITHA «BOIOpOAHOE U3HALIMBAHHUE METAJLIOBY,
MOJINOJKOBHUK B OTCTaBKE

Dr. Andrei Anatolievich Polyakov (1916 —1995) —
Researcher, Laboratory of the General Friction Theory, Institute
of Machine Building Study named after A.A. Blagonravov, Russian
Academy of Sciences, co-author of the discovery of the Hydrogen
Wear of Metals, Colonel

B cBoux MccaenoBanusx oH onupascs Ha padotsl W.P. [Ipuroxuna (benbrus) no repmoau-

HaMUUECKOU TCOpPHH CTPYKTYP U CaMOOpraHu3aliii B HEPABHOBECHBIX CUCTEMAX.
Dr. Polyakov would ground his research on the findings of Prof. Ilya Prigogine (Belgium) in the field of
the Thermodynamic Structure Theory and the Theory of Self-organization in the Non-equilibrium Systems.

WUabsa Pomanosuy [puroxun (1917-2003) — Genbruiicknii
M aMEepUKAHCKUH (U3MK U XUMHUK POCCHHCKOTO MPOUCXOKACHHS,
naypear HoGeneBckoii npemuu no xumuu 1977 ropa.
ABTOp TEOPHHU JMCCUIIATUBHBIX CTPYKTYP

Prof. Ilya Romanovich Prigogine (1917-2003) — Belgian
and American physicist and chemist of the Russian origin, Nobel
Prize laureate in Chemistry in 1977. Author of the Dissipative
Structure Theory

(N

Cgoe Buaenue 3pdekra 6e3pi3HocHOCTH A.A. TlonskoB u3nokua B kHure «Tpenue Ha oc-
HOBE caMoopraHm3auuuy», Beieamed B 1992 roxy B usnarenscrse «Hayka», HO B CBsA3H C ee

MaJibIM THpaXKoM — 350 3K3eMIUISPOB — OHA HE MOTYUHIIa 3aCTYKEHHYIO H3BECTHOCTb.

Dr. Polyakov presented his vision the No-Wear Effect in his monograph ‘Friction on the Basis of Self-
organization 'published by Nauka in 1992. But through its limited circulation (350 copies) the book it has not
been noticed and reputed by the wider academic community.



OpHako HayuyHbie Tpyasl A.A.llonskoBa CHOBa YBHAEIH CBET
B 1996 rony B MexayHapOOHOM Hay4HO-TEXHHUYECKOM >KypHale
«Obdekr OGe3bI3HOCHOCTH M TPHOOTEXHOJOTHH», KOTOPHIH ObLI

TMOJHOCTBIO MOCBSIIEH Hay4HOU AesaTebHOCTH A.A.TlonsikoBa.

Despite all, the research fruits of Dr. Polyakov were still published in
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1996 in a special complete issue of ‘The No-Wear Effect in Tnbology an
international research-and-technical journal.

Hayunoe
Auppes
paccmarpuBath  3(dekT
0e3bI3HOCHOCTH KaK caMo-

OpraHusyolleecs sABICHHE
HEXXUBOM MpPUPOABI, a BO-

METaJ/IOB — KaK MPOTUBO-
MOJIOKHOE €My CaMoop-
raHu3youeecs paspyuiu-
TEJIbHOE ABJICHHE.

B naneHeiumieMm npaktu-
Ka 110Ka3aJja, 4To Hauboee
3¢ deKTUBHBIM CTIOCOOOM
NPEOIOJICHUS. BOAOPOAHO-
ro W3HALIMBAaHUs MeTall-
JIOB SIBNISIETCS IPUMEHEHHE
sbdexkra OGe3bI3HOCHOCTH
(u36upatenbHOro MepeHo-
ca [pU TPEHUH).

B aTo#t CBA3M yMeECTHO
NPUBECTH BBICKa3bIBAHUE
BEJIMKOTO  JaTCKOro (-
3uKa-TeopeTka XX Beka
Hunsca Bopa: «IIpotuso-
MOJIOKHOCTH HE MpPOTUBO-
pedart, a NONOJHAIOT APYT

IOpYTa».

‘HAaCIIenne -
AHaToNLEBU-
ya [lonskoBa MO3BOISET

U3HALIUBAHUE

The research results of Dr. Polyakov provide the grounds for the consideration of the of the No-Wear
Friction Effect as a phenomenon of self-organization in the innate nature, whereas the Hydrogen Wear is
established as an opposite phenomenon of the self-organizing destruction.

The further practice proved that the most effective method of prevention of the hydrogen wear of metals is
the application of the No-Wear Effect (Selective Matter Transfer under Friction).

In this context, that is logical to quote Niels Bohr, a great Danish physicist of the 20th century, who would
state that ‘opposites do not contradict but supplement each other .
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HAYYHbIE U3OAHUA TPYOOB MO 3®PEKTY BE3bI3BHOCHOCTH
1 BOAOPOOAHOMY U3HALLUUBAHUIO METATIJIOB

RESEARCH PUBLICATIONS ON THE NO-WEAR EFFECT
AND THE HYDROGEN WEAR OF METALS

Crares JI.H.I'apkyHoBa u
W.B.Kparensckoro B Kyp-
Hane «Jloknaael AkazemMuu
nayk CCCP», 1957, Tom
113, Ne 2, ¢. 326-327

AOKAAABI

AKAAEMMU HAYK CCCP '

1957

Article by Prof. Dmitriy
- N. Garkunov and Prof. LV.
Kragelskiy in ‘Doklady
Akademii Nauk' Journal
(Herald of the USSR
Academy of Sciences), 1957,
Vol. 113, #2, P. 326-327

[TepBas HayuHast paboTa no 3¢dexty 6e3bI3HOCHOCTH, ONyOIMKOBaHHasA B KypHaie «/lokna-
a6l Akanemun Hayk CCCP» u mpeacraBnenHas akaaeMukom A.A.bnaroHpaBoBbM B HOsiOpe
1956 rona.

The first research paper on the No-Wear Effect was published in ‘Doklady Akademii Nauk'Journal (Herald
of the USSR Academy of Sciences) and submitted by Prof. Dr. A.A. Blagonravoy in November of 1956.

A-R. Fapkyhon lapkynos JI.H. Hayunbie OTKpBITHS B Dmitriy N- GARKUNOV
TpuboTexHuke. DhdeKkT 6e3bI3HOCHOCTH.
BomopoaHoe M3HAUIMBAHWE METalIoB. —
M.: U3n-Bo MCXA, 2004. — 384 c. To xe
camoe Ha aHr. sa3bike — 2007. — 384 c.

b heHT NO-WERR
GE3LIZHOCHOCT ! . EFFECT
NP TPEHNN ‘ Garkunov, D.N. Scientific Discov?ries UNDER FRICTION
. in Tribotechnics. No-Wear Effect.
Bogopoghoe || Hydrogen Wear of Metals. 2004. (English HYDROGEN
M3naLMraane edition - 2007) WERR

OF, WVIETALS

Mmevannon

Motorpadust Ha pyCCKOM M aHIIMHCKOM 53bIKaX, B KOTOPOH pacKpbIBaeTcsl CyILECTBO OT-
KpbiTuii «Dddexra 6e3b13HOCHOCTH» U «B0OAOPOIHOr0 M3HAIIMBAHUAY, @ TAKKE MpEACTaBlie-
Hbl XPOHOJIOT'HA pa3BUTHUS HAYYHBIX HCCIIeIOBaHUH U CITUCOK BEAYIIHUX CriCHHAIHCTOB POCCHH,
crpan CHI, I'epmanuu, [Tonsmum u JIntesl no a¢gdexty 6e3b13HOCHOCTH U BOAOPOAHOMY M3Ha-
LIMBAHUIO.

The volume in Russian and English that presents the essence of the No-Wear Effect and the Hydrogen Wear
of Metals, alongside with the chronology of the development of the Russian research in these fields and the
list of the research leaders in Russia, the CIS, Germany, Poland and Lithuania.



["apkyHoB JI.H. [ToBbiieHHEe H3HOCOCTOMKOCTH JIeTaleH caMoneToB. — M.:
Oboponrus, 1960. — 140 c.

Garkunov, D.N. Advancement of Wear-resistance of Plane Elements. 1960

ﬂepaax KHUTa, B KOTOpOﬁ [MOKa3saHoO COCTOAHUEC TpHGOJIOl"H'-leCKO-
ro BOMpOca B BOGHHOI TEXHUKE H HAMEUYEHbI MyTH pa3BUTUS dDdek-
Ta OE3bI3HOCHOCTH B YCJIOBUSAX DKCIUIyaTalliu CaMOJIETOB.

The first volume on the development level of Tribology as applied to military
equipment and the research horizons of the No-Wear Effect for airplane use.

ﬂQﬂrQBquLa JlonroBeYHOCTH TPYLIMXCA AeTalei Ma-
TPYLLIAXCA - muH: CO6. crateit. Bein. 1-5 / [Tox obm. pex.

%A[Lﬁj]ﬁﬂ J.H.I'apkyHoBa. — M.: MalunHocTpoeH#ue,
1986-1990.

Durability of Machine Elements under
Friction. Collections of Papers. Issues 1-5.
Edited by D.N. Garkunov. 1986-1990.

JONOBEYHOCTb
TG
OETANEA
MALLH

HAABXKHOCTD M KAYECTBO | ﬂoﬂ((_)ggﬂm

J1onroBeMHOCTh
TPYLLMXCH

JornroBesHOCTb JieTaneil MalluvH
TPYIIMXCA :

Jeranel

< Sopum cra

MalH

COopuukH cTareit,
B KOTOPBIX PacKpbiBa-
FOTCSI MEXaHM3MbI 0€3bI3HOCHOTO TPEHUS ¥ BOIOPOIHOTO
M3HALIMBAHUS METAJIJIOB, @ TAKXKE UX PUMEHEHHE B IPOMBIIILICH-
HOCTH W Ha TPaHCIOPTE.

1 —
JETATIEA

MALLIMH

Collections of papers on the mechanisms of the no-wear friction and the hydrogen wear of metals

and their application in industry and transport.
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[Ipokonenko A.K. PexomeHzauuu rno npMMEHEHHIO METOJOB [OBbI-
IIEHHs. U3HOCOCTOMKOCTH JIeTanel ObITOBBIX MAILLHH M TEXHOIOIHYECKO-
ro 00Opya0BaHHs TPEANpPUATHH OBITOBOro 0OCITYKMBaHUA HAa OCHOBE
u30uparenbHOro nepexoca. — M., 1983. —20 c.

Prokopenko, A.K. Recommendations on Application of Methods
based on Selective Matter Transfer for Advancement of Durability of
Elements of Domestic Appliances and Communal Service Technological
Equipment, 1983.

Astop atoro uznanus A.K.IIpokonenko B 1991 roay momy-
yns npemuio [IpaButenscTBa PP B 06sacTv HayKH ¥ TEXHUKH
3a UCTIONIb30BaHKe P dexTa 6e3b13HOCHOCTH B 000PYAOBAHUH H
MaliuHax ObITOBOrO Ha3HAYEHHUS.

NANSCTERCTNG BMTONOTO UBCAYAISARNA NALEARSMA PCOCH

MICRORCENR (ELISAUTETECRIE MACTISY ]

1A DCHONE ILRHPATEALNONO NLPENOCA
(FOSEKTA REIMINOCHOCTH)

The author, A.K. Prokopenko, A.K., in1991 was awarded the Prize of the Russian Government for Research
and Technical Development for the application of the No-Wear Effect in the equipment and machinery of
communal service.

3aiiunTa 0T BOJOPOAHOrO H3HOCA B y371axX Tpe-

SALUNTA
SALLATA OT BOLOPOOHOIO uus / IMon pen. A.A.Tlonskosa. — M.: MawumHo-
OT BOAOPOLAHOIO Wiy : il crpoene, 1980. — 135 c., .
MN3HOCAB Y3INAX TPEHWA
TPEHUA i

Metals.

Protection from Hydrogen Wear in Friction
Units (Edited by A.A. Poljakov), 1980.

ﬂepBaﬂ KHHUIa, OCBELIaIoLas BOIPOCHI

BOAOPOAHOIO H3HAILIUBAHHSA METAJIIIOB.
The first volume on the Hydrogen Wear of

() issmvchmmens I'apkynoB JI.H., Cypanos I'H., Xpycranes }O.A. Tpuborexuunka. Bo-

JIOPOJIHOE M3HAIMBaHUE jAeTtanedl MamMH. YdyeOHoe mocodue. — VYxra:

YI'TY, 2007. — 206 c., uu.

BOAOPOAHOE H3HALUNBAHNE

AETANER MALIHK Garkunov, D.N., Suranov, G.N., Khrustalev, Ya.l. Tribotechnics.
Hydrogen Wear of Machine Elements. Manual. 2007.

Haubosee noiaHoe u3ganue no BOIOPOAHOMY HU3HAULIWMBAHHIO

METAJIOB U MX 3allMTE.

The most comprehensive publication on the Hydrogen Wear of Metals

and Metal Protection.



[MTamkoBckuit W.D. TexHONOrHYECKHE METO/b! 3alllUThl OBITOBLIX MalINH
¥ 000pyI0BaHHs CepBHca OT BofgopoaHoro uiHammpanus. — M.: 'O YBIIO
«MI'YCx», 2004. — 234 ¢., un.

L) Mamsvecxnid

Pashkovskiy, LE. Technological Methods of Protection of Communal Al
Service Machinery and Equipment from Hydrogen Wear. 2004. I | ATAdER ShTOsbIX MmN
W OBOPY IOBAHNA CEPBHCA
OFT BOAOPOAHOTO

JOHALUHBAHNS

B MoHOrpauu M31aratoTcs TEXHOJIOTHUECKHE CIIOCOObI CHUKE-
HUSI BOJOPOIHOTO M3HALUMBaHHA JeTasei ObITOBOrO Ha3HaYEeHHs.
Ocoboe BHUMaHHE yAEACHO (DHHHIIHONH aHTUQPUKUMOHHON Oe3-
abpazusHoii 00paborke (PABO) u Tepmuueckomy crnocody odpa-
00TKM neTanei.

The volume presents the technological methods of decrease in the Hydrogen Wear of the elements of

communal service machinery and equipment. Of those, particular focuse is placed with the Finish Anti-
Friction Non-Abrasive Treatment (FAFNAT) and the thermal treatment of machine elements.

TexHosorust (HOPMHUPOBAHUS Ta30TEPMHUHUECKUX BOJOPONOCTOHKHX
nokpeiTHii: Monorpadus / A.®.Ipucesok, I'5.benses. — M.: VIT «Tex-
HOMIPHUHT», 2003. 241 c. A.®, Mpucesox

r.f. Benses

Prisevok, A.F, Beljaev, G.Ya. Technology of Formation of Gas-

Thermal Hydrogen-proof Coatings, 2003. |

EXHONONNS
DOPMUROBAHWS

FA3OTEPMUYECKWX
Monorpadus, B KOTOpOH BIEpBbIE CAENaHA MONBITKA KOM- S St
ITUJIEKCHOI'O aHa/In3a OCHOBHBIX (baKTOPOB, BJIMAKOLIMUX HaA POy~
HOCTb U BO}lOpOIIOCTOﬁKOCTb METAJIJIOB ¥ CILIABOB, pa60Talo-
IIMX B TEXHOI€HHBIX OUOKOPPO3UITHBIX Cpe/lax.
The volume that contains the first attempt to analyze the complex of the key factors affecting the strength
and hydrogen-proofability of metals and alloys used in the man-caused bio-corrosive media.

L

[HInenskos I".I1. ®U3nKOXUMHUS TPEHUA (IPUMEHUTENBEHO

K M30MpaTebHOMY MEPEHOCY W BOIOPOIHOMY H3HOCY). —

3

BUKOXUMMS TPEHHSI Mumnck: U3n-Bo BI'Y, 1978. — 208 c., un.

¢M3HKO ‘..bwllmnmum X Il‘l,l-l’\::'l—x::’ Sh k G P (1978 Ph - I Ch . -F - -
XUMUS : ipenkov, G.P. ). Physical Chemistry of Friction

s puesramet
gy revE——Te 11

TPEHUA Gl (in Selective Matter Transfer and Hydrogen Wear).

BT B kHure paccMoTpeHbl (PU3MKO-XUMHUYECKHE TPO-
LIECChI, MPOUCXOASANIHE HA TPYLIMXCS MOBEPXHOCTAX
aetaneil MIpUMEHHUTENIBHO K 3¢ dexTy Oe3bI3HOCHOCTH

U BOAOPOJAHOMY U3HANIMBAHHUIO METAJJIOB.
The manual presents physical-and-chemical processes that are characteristic of the friction surfaces
of machine elements in terms of the No-Wear Effect and the Hydrogen Wear of Metals.
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, YEBHASA JIUTEPATYPA MO 3®®PEKTY BE3bISBHOCHOCTH
Ji 1 BOOOPOOAHOMY U3HALLUUBAHUIO METAJIJIOB

t
B UNIVERSITY MANUALS ON THE NO-WEAR EFFECT
B AND THE HYDROGEN WEAR OF METALS

[lepBoe B Poccuu n3iaHKue OTE4ECTBEHHOTO yyeOHUKaA [Uls
BBICILIEH MIKOJBI MO TPUOOTEXHUKE JOKTOpAa TEXHHYECKHX

Hayk, npodeccopa Imutpus Hukonaesuya 'apkyHosa.
The first Russian university manual on Tribotechnics authored by
Prof. Dr. Dmitriy N. Garkunov.

I'apkynos JI.H. TpuGorexuuka. — M.: Mammnoctpoenue, 1985. —424 c., ua.
Garkunov, D.N. Tribotechnics, 1985.

A.H. Mapkywos L H.IapKryros

el Lo R (=) Gl €] TPUBOTEXHHKA

WU3HOC 3HOC H BE3BIBHOCHOCTH

n
A De3bLI3HOCHOCTh

lapkynos JI.H. Tpubotexnuka (u3Hoc u Ge-
3bI3HOCHOCTb): YueOHUK. — 4-e u3a. nepepab.
u jgon. — M.: «M3narensctBo MCXA», 2001. —
616 c., ui.

Garkunov, D.N. Tribotechnics (Wear and No-

= B Wear). Manual. 4th edition, 2001.

[.H. FapkyHoB B ["apkynoB JI.H. TpuGotexuuka (KOHCTpYHpPO-

BAHME, U3rOTOBJICHHUE U IKCIUTYaTalUs MaLUH):

TpuboTexHuka L g Yuebuuk. — 5-e uza. nepepab. u gon. M.: «Hs3-

o LEECUEE TPUBOTEXHUKA JAATelILCTBO MCXA», 2002. - 632 C., HJ1.

UIroTOBNEHNE KOHCTPYHPOBAHHE,

axcnnyatauns | AR Garkunov. D.N. Tribotechnics (Design,

MaLUWH Manufactory and Use of Machines). Manual.

Sth edition, 2002.

Y
|
:

[Tocneanue usznanus yyeOHuKa no Tpudo-
TEXHUKE, pacIUMpEeHHbIE U yriyOleHHble, 1O
BOIMpPOCAaM M3HOCA U O€3bI3HOCHOCTH, KOHCTPYMPOBAHMS, H3TOTOB-

JIEHUSI U SKCILTyaTallMy MalIiH JOKTOpa TEXHHYECKUX Hayk, npodeccopa JI.H.I'apkyHosa.
The recent manual on Tribotechnics that is particularly keen in the issues of wear and no-wear, as well as
design, manufactory and use of machines authored by Prof. Dr. Dmitriy N. Garkunov.




YueOHbie nocoOus, U31aHHbIE UTS CTYACHTOB MAlIMHOCTPOUTEIBHOTO (akyabTeTa

Beicuiero texuuuyeckoro yuusepcurera uM. H.D.baymana.
Manual for Machine Building students of Bauman Technical University.

Y
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w TPUSOTEXHUKA |

TPHBOTEXHHK

TPUBOTEXHUKA

KPATKH KYPC

!

=
o A~ e II
)

)

v
lapkynos /I.H. TpuborexHuka: yuebHoe nocobue Iapxynos J[.H., MensuukoB 3.J1., I'aBpumok
/ I.H.I'apkyHos, D.J1.Menbuukos, B.C.I'appumiok. —  B.C. Tpuborexnuka. Kparkuii kypc. — M.: U3n-Bo
M.: KHOPYC, 2011. - 408 c. MI'TY umenn H.D.baymana, 2008. — 344 c., ui.
Garkunov, D.N., Melnikov, E.L., Gavriljuk, V.S. Garkunov, D.N., Melnikov, E.L., Gavriljuk, V.S.
Tribotechnics. Manual, 2011. Tribotechnics. Fundamentals. Manual, 2008.

HaubGonee nonxoe uznanue y4eGHOro nocodus no BOAOPOLHOMY
M3HALIMBAHUIO METAJUIOB JUIS NOJATOTOBKH CNELHAIUCTOB HedTeraso-
BOT'O NPOM3BOJCTBA U HedTenepepaboTKH.

The most comprehensive issue of the manual on the Hydrogen Wear of Metals
Jor the training of students in the oil-and-gas development and oil refinery.

Iapkynos [I.H. Tpuborexnuka. Bonopoanoe u3HaluBanue aetanei MauiuH
[Teker]: yue6. nocodue / J{.H.I'apkyuos, I'M.Cypanos, }0.A.Xpycranes. —
Vxra: YI'TY, 2007. — 260 c., un.

Garkunov, D.N., Suranov, G.I., Khrustalev. Ukhta, Tribotechnics. Hydrogen
Wear of Machine Elements. Manual, 2007.

4. == Epoxun M.H., I'apkysoB [I.H. u ap. TpubGonoruueckue
L e e o T l OCHOBBI TIOBBIIIEHHUS Pecypca MaliuH (BOMPOCHI U OTBETHI):
OUAILIEMES ER-VRCANALRN VyebHoe nmocodue. — M.: ®I'OY BI1O MI'AY, 2003. — 103 c.,
nil.

‘PUEOSIOTUYECKME OCHOBbI
10BE PECYPCA MALLWH

BONPOCK W OTBETI

|
= \ Erokhin, MN., Garkunov, D.N., et al. Tribotechnical
é e Fundamentals of Advancement of Machine Resource
=% e  (Questions and Answers). Manual, 2003.

4 YuyebHoe nocobue A1s MHPOKOTO Kpyra MHKEHep-
HO-TEXHUYECKHX pabOTHUKOB, HHTEPECYIOIIMXCS BONpPOcaMu Tpubosio-
I'MH HA OCHOBE CaMOOpPraHu3alMu.

A manual for the engineering community, i.e. those who are interested in Tribology on the basis of self-
organization.
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HAYYHAA NonynAarPuU3AUUA TPUBONOIrMn HA OCHOBE CAMOOPITAHU3ALIUK
ACADEMIC CIRCULATION OF TRIBOLOGY ON THE BASIS OF SELF-ORGANIZATION

2

N 1. Kunemartorpad o0 s3pdexre 6e3613HOCHOTO TPEHUS

) M SIBJICHHH BOJOPOAHOI0 H3HALIMBAHUS METAJLIOB
m 1. Documentary films on the No-Wear Friction and the Effect
of the Hydrogen Wear of Metals

£

.......................

......................

B 80-¢ rojipl MHHYBILIETO CTOJIETHUS TPYIIa YYEHBIX COBMECTHO C KHHOCTYAUEH
«JlenHay4duabM» CO3/1ana TPU HAyuHO-TIONY/ISIPHBIX (UIbMA:

1. «Pasmbiniienne Haa otkpbiTuem» (1981 ., pexxuccep T.HMesnesa, 8 Mun.),

2. «OctopokHo — Bopopoa!» (1983 r., pexuccep H.Hukurtuna, 8 MuH.),

3. «Tpetbs npobnema Tpenus» (1985 r., pexuccep I"1lBeTkoB, 9 MuH.).
B 31ux ¢uabMax B Ka4eCTBE OAHOIO U3 HAYYHBIX KOHCYJIBTAHTOB BBICTYITHII
JIOKTOP TEXHUYECKUX Hayk, npodeccop JI.H.I'apkyHos.

In the 1980s, a group of researchers in cooperation with the ‘Lennauchfilm’Studio developed
a series of three documentaries:

1. ‘Meditating over a discovery’ (1981, director — T. levleva, § min.),

2. ‘Mind the Hydrogen' (1983, director — N. Nikitina, 8 min.),

3. ‘The Third Problem of Friction’ (1983, director — G. Tsvetkov, 9 min.).
All these documentaries were co-consulted by Prof. Dr. Dmitriy N. Garkunov.
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Co3ianHble HaY9HO-TIONY/IspHbIe GUIEMBI ObIITH OKa3aHb! 110 L{eHTpanbHOMY TEIEBUACHUIO
B niepenade «OueBr/IHOE-HEBEPOSTHOS» C KOMMEHTAPUAMHU JOKTOpa (PU3MKO-MAaTEMAaTHYECKHX
Hayk, npogeccopa Cepres [lerposuua Kanuiisi.

OHM HAUUIM CBOE MPUMEHEHHE NPH YTEHWH JeKuuil no kypcy «TpuGoTexHHKa» B psje
OTEYECTBEHHBIX BY30B Ha Kadeapax «/leranu mamun» 1 «MeTainoBeieHue».

[ToMuMO 3TOTO, GHUIIBMBI MCTIONB30BATHCH B IKCMO3UI[MOHHO-BBICTABOYHOM AEATEIbHOCTH,

NOMNyJAPU3UPYs CPEACTBAMU KHHEeMaTorpada J0CTHKEHHs B 001aCTH TPHOOIOTHH.

The developed documentaries were demonstrated in the specialized issues of the ‘Ohevidnoye-
Neveroyatnoye ' programme on the Central Television with the commentaries of Prof. Dr. Sergey P. Kapitsa.

Those documentaries were also applied to the lecturing in Tribotechnology in a number of Russian
universities at the departments of Machine Elements and Metal Studies.

In addition to that, the documentaries were demonstrated on exhibitions, thus circulating the developments
of Tribotechnology through cinematography.
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2. DKCNO3MLIMOHHO-BLICTABOYHAS AeATENAbHOCTD / Exhibition activity

Koraa B 2006 roay ucnonnunocs 50 jer co aHs
oTkpbiTUs ddekra 6e3b3HOCHOCHOTO TpeHus, Poc-
cuiickasi rocyaapcrBeHHass Oubiauorexa (ObiBias
bubnuoreka umenu B.U.Jlennna) opranuzoBaia Bbl-
cTaBKy «2(PeKT 6e3bI3HOCHOCTH MPH TPEHUNN.

B skcno3uuuu OblIM NpeacTaBIeHb! KHUTH, Opo-
IIIOPBI, FA3€THHIE BHIPE3KH, a TAKIKE NOPTPETHI BEY-
IIMX CMELHUATUCTOB 110 PPeKTy Oe3bI3HOCHOCTH H
BOZIOPOIHOMY M3HAIIMBAaHUIO METa/LIoB. B Teuenue
YeThIpeX MECSLEB BbICTABKY MOCETHU/IH ClELHalu-

ctbl Poccun, I'epmanuuy, [onbmm 1 Apyrux crpa.

In 2006, when the fiftieth anniversary of the discovery of
the Effect of the No-wear Friction, the Russian State Library
(formerly known as the Library named after V.I. Lenin)
organized the exhibition ‘No-Wear Effect under Friction'.

The exhibition would host books, monographs, newspaper clips, portraits of the research leaders in the
No-Wear Effect and the Hydrogen Wear of Metals. Within four months, the exhibition was visited by the
professionals from Russia, Germany, Poland and other countries.

Poccuiickas rocyapctBeHHas Oubinorexa
(bubnuoreka umenn B.W.Jlennna)
The Russian State Library (formerly known
as the Library named after V.I. Lenin)

[lepBasi 3apyOexxHas BbICTaBKa 1O O€3bI3HOCHOMY Tpe-
HHIO ObLIa OTKpBITA NPH AESTEJLHOM Yy4YacTHW mnpodeccopa
["Tlonsuepa (I'epmanus) u npodeccopa JI.H.I'apkynosa (Poc-
cusi) B 2010 rony B ®@eaeparuBHoii Pecniydnuke I'epmanus.

The first international exhibition on the No-Wear Friction was
organized in 2010 in the Federal Republic of Germany through the
effective facilitation of Prof. Gottlieb Polzer (Germany) and Prof. Dr.
Dmitriy Garkunov (Russia).

Co2no 8 centsiops 2012 rosna B Poccun npoxoann cammut ATOC Bo Biraausoctoke Ha ocTpo-
Be Pycckom, rae [onurexuuyeckuit My3seit npeacrasis BeicTaBky «M3 ucropun poccuicknx
WHHOBaLUi». OIMH U3 NOAPA3]e/IOB ITOH BbICTABKH
3HAKOMHJI noceTutTesen ¢ apdekrom 6e3bI3HOCHOTO
TpeHus. PazpaboTunkaMu 3TOW YacTHU IKCMO3UIUH
CTalu A,T.H., npodeccop .H.I'apkyHoB u crapuimii
Hay4yHbIH coTpyaHuK my3es JI.A.HoBuukosa.

Between September 2 and September 4, 2012, Russia
hosted the APEC Summit in Vladivostok (Russkiy island).
Under the auspices of the Summit, the Polytechnical
Museum organized the exhibition ‘From the History of : ¥~
Russian Innovations'. One of the exhibition sections was &
on the No-Wear Effect. The materials of the section were
developed by Prof. Dr. Dmitriy Garkunov and Ludmila
Novichkova, the Senior Researcher of the the Polytechnical [TonuTexHuyeckuit My3ei
Museum. Polytechnical Museum




Yem bonvute snaem yenoeex,
mem ne2ue oH npuodpemaem
HOBble 3HAHUA.

Axademux
JI.C.Jluxaues
u-,&gg,# The more one knows, the easier
S <4 -
o (s)he acquires new knowledge.

Academician
Dmitriy S. Likhachev

POCCUNCKUE MHHOBALUU*
B TPUBONOrnm HA OCHOBE
CAMOOPIAHU3ALUA

RUSSIAN INNOVATIONS*
IN TRIBOLOGY ON THE BASIS
OF SELF-ORGANIZATION

* UnnoBauus (aHIIL. InROVation) — 3TO BHEAPEHHOE HOBIIECTBO, 00eCHne4nBalollee KayeCTBEHHbIH PoCT I¢-

(hEKTUBHOCTH MPOLIECCOB WITH NMPOAYKLHHU, BOCTPEOOBAHHOE PHIHKOM. SIBIISETCS KOHEUHBIM Pe3yJIbTaTOM HH-
TEJIEeKTYalbHOMN JIesTeNbHOCTH YeI0BeKa, ero (haHTa3ny, TROPYECKOro Npolecca, OTKPLITHIH, H300peTeHNi
U paLlOHaIH3aLHH.

* Innovation — an introduced novelty that secures the quality increase in the product or process efficiency
to meet the market requirements. It is a result of human intellect, creativity, discovery, invention or activity
rationalization.
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NEPBbLINA ONbIT MPUMEHEHUA 3®®EKTA BE3bI3HOCHOCTU B CAMOINETAX
OTEYECTBEHHOI'O NMPOU3BOACTBA

FIRST EXPERIENCE IN APPLICATION OF NO-WEAR EFFECT
IN RUSSIAN AIR-PLAINS

[lepBbiii ONBIT IpUMEHEHHS P dekTa 6e3bI3HOCHOCTH B y3/1aX TPEHHUS OTHOCUTCS K CEPEIMHE
npouuioro Beka. B 1950-1960-e roasl Ha camoneTax psja oredectBeHHbIX hupm (T.O.Cyxoro,
A.H.Tynonesa, A.Ml.MukosiHa) ciabbIM MECTOM B OTHOLIEHMH M3HOCOCTOMKOCTH ObLIM LIap-
HHpHO-ﬁOJITOBble COCIMHEHHM IJIaHEPa, YIIPpABJICHUA U IACCH. HpHMCHCHHC ru,upasnuqecmﬁ
xuakoctd AMI-10 B croitkax maccu camonera TY-104 npuseno k moiHoN 0€3bI3HOCHOCTH
conpsikeHHst OpOH30BBIX OYKC U CONPSKEHHBIX ¢ HUMM CTAJIbHBIX CTOEK IIACCH. 3a BpeMsi 9KC-
IryatTaliiyi caMoJi€Ta B TEHEHHUE 20 ner 6}’KCI>1 CTOEK 1IacCCH HE 3aMCHAJIUCH.

The first experience in application of the No-
Wear Effect in the friction units dates back to the
mid-20th century. In the 1950s and the 1960s,
Russian air-plane produced by the leading firms
(i.e. Sukhoi, Tupolev and Mikoyan) would feature
a considerable weakness, i.e. the wear-resistance
of the bolt-and-hinge units of airframes, drive
and chassis. Application of the AMG-10 (Rus.
AMT-10) hydraulic fluid in the chassis supports of
TU-104 resulted in complete elimination of wear
in bronze couplings (bearings) and mated steel
chassis supports. Within the 20-year application,
the condition of the bronze couplings never
changed.

TY-104 — nepBblit COBETCKHI PEAKTUBHBIH
MacCa)KUPCKUH caMOjIeT
[lepBoiit noner — 17 urons 1955 .
Hauano skcrutyaraunm — 1956 r.
T'opwbl npousBoacTea — 1955-1960 rr.

TU-104 — the first Soviet passenger jet plane

Trial flight — June 17, 1955

Introduction — 1956

Production — 19551960 BepxHsisi Oykca OCHOBHOM CTOMKH

maccu camonera TY-104
Ha doro (cnpaBa) AeMOHCTpUpYETCS pesylsTaT nepsoro  [he upper bearing of chassis

npuMeHeHus u3buparensHoro nepenoca (3dgexra Ge3pizHOC- support of TU-104
HOCTH) B y3i1ax TpeHus camoinetroB TY-104. Hapyxuas no-
BEPXHOCTb OyKChl MOKPBITA CEPBOBUTHOM TUIEHKOH Ha OCHOBE
Oponsel. [IpopabotaB B pexkume OespisHOCHOrO TpeHus 6000
4acoB (BpeMs dKCIuTyarauuu), Oykca npakTHYECKH HE H3HOCH-
nack, Tak Kak 0cod0e COCTOSHNE CEPBOBUTHOM IJIEHKH B pe-
KHUMe U30MpaTenbHOro NEpeHoca JaeT BO3MOXKHOCTh CHU3HUTh

CHIIbl TPEHHUS Ha IOPAAO0K, a U3HOC Ha JABa IMOPsA/IKa.
Picture (right) demonstrates the results of the first application of the

Selective Matter Transfer (the No-Wear Effect) in the friction units of TU- CepBOBHTHAs [UIEHKA HA
104. The outer surface of the bearings is covered with a formed servo- paboueit MoBepXHOCTH OYKChI
witte bronze-based film. Having been under 6000-hour use without wear, waccu camornera TY-104

the bearing has not changed considerably through the effect produced The servo-witte film on the
by the servo-witte film under the selective matter transfer that decreases ~ working surface of a bearing of
friction forces in ten times, and wear in a hundred times. chassis support of TU-104



HOBbIE CNOCOBbI MPEOOONEHUA U3HOCA TPYLLMUXCA NOBEPXHOCTEN
HA OCHOBE 3®®EKTA BE3bISBHOCHOIO TPEHUA

INNOVATIVE METHODS OF WEAR DECREASE IN FRICTION SURFACES BASED
ON NO-WEAR FRICTION EFFECT

Ha ocHOBe OTKpHITHS H30UpaTeabHOTO nepeHoca (6e3bI3HOCHOro TpeHus) Oblin paspabora-
HbI HOBBIE CIIOCOOBI MPEO0NIECHUA U3HOCA TPYILUXCS MOBEPXHOCTEH B MALLIMHAX U MEXaHHU3MaX:
1. KoHCTPYKTHBHBIH ¢riocod (M3MEeHEHHE KOHCTPYKIINH CONpsAraeMblX JeTalei).
2. Texnoaornueckuii cnocod (PABO — punuinnas antudpukunonnas 6e3adbpazuBHas
obpaboTka).
3. Cma3biBaHHE COYJICHEHUH AeTajieli MPUHIMNHAIBHO HOBBIMH METALIO-

MJAKHPYHWINUMH CMA3bIBAKIUNMH MaTEpHAJIAMH.
Basing on the discovery of the Selective Matter Transfer (the No-Wear Friction), there were developed
innovative methods of wear decrease in friction surfaces in machines and mechanisms:
1. Constructive Method (modification in the construction of the mated machine elements).
2. Technological Method (FAFNAT — Finish Anti-Friction Non-Abrasive Treatment).
3. Lubrication of mated machine elements with conceptually novel metal-plating lubricants.

1. KoncrpykrusHbiii cnocod / Constructive Method

M3MeHeHust B KOHCTPYKIIMH MOPLIHEBOrO KOMIIPECCHOHHOIO KOJIbla ((hOTO BHU3Y), 3aKii0ya-
IOIIHECs B HAIMYUK OPOH30BOH BCTaBKH, 3allpECCOBAHHOM B KAHABKY MOPLIHEBOIO KOJbLIA 110
€ro NepuMeTpy ¢ BHELIHEH CTOPOHBI, MO3BOISAIOT CO3/aTh YCIOBUSA /15 pabOThl AN3es TEIo-

BO3a B peXkiMe u30uparesibHOro nepeHoca (6e3bI3HOCHOrO TPEHUS).

The modifications in the construction of a piston compression ring (see the picture below), i.e. introduction
of a bronze filler that is compressed into the outer perimeter groove of the piston ring, creates the conditions
for the use of a locomotive diesel engine under the mode of the Selective Matter Transfer (No-Wear Friction).

Terioso3 TOI170 u ero auseins
TEP70 (Rus. T2I170) locomotive
and its diesel engine

a) [TopiiHeBoe KOMIIPECCHOHHOE KOJIbLIO AM3ells TerI0B03a ¢ OpoH30BOI BCTaBKOI (110 paboThl).

6) INopiHeBoe KOMIIPECCHOHHOE KOJIBLIO AM3€eIs TEMI0oB03a ¢ OPOH30BOM BCTaBKOH (rocie paboThl)

¢ 00pa3oBaBLIEHCA CEPBOBUTHOM MJIEHKOH.

a) Piston compression ring of a locomotive diesel engine with a bronze filler (before use)

6) Piston compression ring of a locomotive diesel engine with a bronze filler (afier use) with the formed
servo-witte film.
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2. Texnonornyeckuii cnocod / Technological Method

W3BEeCTHO, YTO H3HOCOCTOMKOCTb 3aBUCHUT OT OKOHYATEIbHOU ((puHULIHOI) 00paboTku AeTa-
JIel MEXaHU3MOB U MAlLKH.

OtkpeiTie 3¢dexra Oe3bI3HOCHOCTH MO3BOJINIO pa3paboTaTh HOBBIH TEXHOJIOTMYECKUH
MpOLecC OKOHYATeIbHON 00paboTKM AeTasiei, NpY KOTOPOM HCKIIIo4YaeTcsi ux abpasuBHas 00-
pabotka. DTOT cnocod NMpUIAHUS MOBEPXHOCTAM AETaJeH aHTUPPUKLIMOHHBIX CBOMCTB MOy~

yui Ha3Banue «@uHnHas anTudpukunonHas 6ezadpasusHas odpadorka» (PABO).

As is known, wear resistance depends on the final (finish) treatment of the elements of machines and
mechanisms.

The discovery of the No-Wear Effect grounded the way for the development of a novel technological
process of the finish element treatment that excludes abrasive treatment. This technology of attaining the
antifriction properties to machine elements surfaces was termed ‘Finish Anti-Friction Non-Abrasive
Treatment’ (FAFNAT).

Cyumocets  ®ABO  co-

—— —— s CTOWT B TOM, YTO Ha MOBEpX-
———id €~ HOCTb TPEHHS CTAlbHBIX M

e “}1; YYTYHHBIX JeTajled HaHOCHT-

Y Csl 3alIMTHAs MATKas MeTall-
JIMYECKas MUIEHKA W3 JaTyHH,

OpOH3bI WM MEJH TyTeM Hc-
MOJNB30BAHUS TEpeHoca Me-

Tajula Iipy TPEHUK.

The essence of FAFNAT is
in coating the steel and cast-
iron friction surfaces with a
protective soft metallic film of
brass, bronze or copper; this is

T
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—
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] / KOMMUTET MO AENAM U30EPETEHMH U OTHPLITUNA
1‘0 npyn COBETE MMHWUCTPOB CCCP

ABTORCKOE CBMAETE/THCTRO

\/6 115744

A

P

o
o

-
<,

E:" . formed through the transfer of
;0: ~ the metal under friction.
M
Tt TR METORNOB THYEA .-to‘"
OTREOSAMPOYAEN 0BONoRE" i ABropckoe CBHIETEIb-
7980 f;’g; ctBo Ne 115744 or 4 asrycra
1 r 1 ::‘. 1958 r. na «Crnocob6 npu-
13 JaHMs MOBEPXHOCTH MeTal-
on JIOB TPYUIMXCS Map MpoTH-
seryom: (! BO3aUPOYHbIX CBOHCTBY.
- - ‘%“ Asropsi — T'apkynos [I.H.,
P gty SO ol Jlososckuii B.H.
b (Pt ’;oj} USSR patent Reg. # 115744
= % oL dated August 4, 1958, ‘A
Mocss, 39 exsactdbx g5 1 ’:';-ﬁ;‘ﬂ method of attaining the anti-
! burring properties to the
& g':’.;wéjo'; N surfaces of metal couples under
e friction’, authored by D.N.

Garkunov and V.N. Lozovskiy.

[TepBoe ocHoBonosaraouiee u3odbperenue Ne 115744 Ha QPUKLMOHHOE JIaTyHUPOBAHHE JUls

CTaIbHBIX U YYTYHHBIX JIeTajei, BIOCAEACTBUH NnoslyuuBuiee HazBaHue « PABO».
The first fundamental invention (Patent Reg. # 115744) of friction brass coating for steel and cast-iron
machine elements that was later termed FAFNAT.



a)
a) llununap ABUratess BHYTPEHHEro CropaHus
C JJaTYHUPOBAHHON BHYTpeHHel! paboyeil MOBEPXHOCTEIO.
a) A cylinder of an internal combustion engine with brass-
coated inner surface.

0) ®parMeHT UWIHHApPA
JIBUTATeJIsi BHYTPEHHEro w
CTOpaHMs € JIaTyHUPOBAHHOM
BHYTPEHHEH padoueit

MOBEPXHOCTHIO.
0) A fragment of a cylinder

B) Hakarauk (rmaaxuit) —
HUHCTPYMEHT JUIs JIATY HUPOBaHHs
of an internal combustion B npouecce ucnonszobanus GABO.
engine with brass-coated 6) Flat coater. the tool for brass-
inner surface. 6) B) coating under FAFNAT.

BHryTpenHss pabouas cranbHas NOBEPXHOCTh 3epKaja UAUHApa, oOpaboTaHHas crocodboM
®ABO, npuobperaeT BbICOKHE aHTH(PUKIIHOHHbBIE CBOMCTBA, YTO MO3BOJISET LWIHH/DY B Ie-
pHoJ ero npupadboTkH GyHKIUMOHUPOBATH B PeKUME OE3bI3HOCHOTO TPEHMSI.

The inner operation steel surface of the cylinder face — that has been subjected to FAFNAT — features
advanced anti-friction properties, which secures the no-wear friction throughout the work-in period of the
cylinder.

B cepenune 80-x romos npouuioro Beka cnocod ®ABO us3-
yuancs B l[epmanum B naboparopuu npodeccopa [oriuba
[Tonbuepa. Ero obmupHas pabota rnpeacraBieHa B peKJIaMHOM
npocnekre «PpUKIMOHHOE TaTyHHPOBAHUE TPYIIMXCS MMOBEpX-
HOCTEH U3 CTAJIM ¥ YYTyHa».

In the mid-1980s, the FAFNAT was scrutinized in Germany in the
laboratory of Prof. Gottlieb Polzer. The latter scrupulous research was

published in the advertising booklet ‘Friction Brass-coating of Steel and ~ T1podeccop Toriun6 [Tonbuep
Cast-iron Friction Surfaces . Prof. Gotilieb Polzer

HAYRA | P
H| BAIlI
TEXHHKA | TIAFTHEP

PekiamHbiil npocrnexT « PpUKIMOHHOE IaTyHUPOBAHHUE TPYILHMXCA MOBEPXHOCTEH U3 CTAIH H YyTYHa.
The advertising booklet ‘Friction Brass-coating of Steel and Cast-iron Friction Surfaces’.
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MHHUCTEPCTBO HAYKH H TEXHHIECKOR NOJHTHKH
POCCHACKOH ®ENEPALIHH

"

O D0 RO
WAL OGS

BEPJIHH 94

Karanor K BbICTaBKe
«HoBble pOCCHHCKHE TEXHOIOIUH
MAaIMHOCTPOEHHUSA»

Exhibition catalogue ‘Novel
Russian Technologies in Machine
Building’

npeacrasieH crnocod MABO.

B 1994 roay B bepiinne MUHHCTEPCTBOM HAyKH U TEXHH-
yeckol noautuku PO coBmecTHO ¢ PoCCHICKUM HEHTPOM
Hayku B bepaune Obuta opranu3oBaHa BbicTaBka «Hosbie
POCCHIICKHE TEXHOJIOTHU B MALIMHOCTPOCHUN», /1€ U ObLI

In 1994, the Ministry of Science and Technological Policy of the
Russian Federation in cooperation with the Russian Science Center
in Berlin organized the exhibition ‘Novel Russian Technologies in

Machine Building'in Berlin, and FAFNAT was presented there.

Homste p i TEXHOAOTHN TPOEINA

OUHHUITHAA AHTH®PHKIIMOHHAS BE3ABPAZHBHAS OBPABOTKA
(PABO)
1-1-28
o OBJACTH IPHMEHEHHA
DuHnHAA AHTHPUKLIIOHAS Dezalbpalnntan odpaboTxa ((DABO)
A A\H'IH‘p[‘l!k‘dlh‘””hl\ CROHCTH !!I'\ UIXCH :1u'r~llf‘|,
M3NOTORICHHLX M3 €T qyrysa. OOpabotke QOABEPralorcs UHAMMIPS! M LUCHKH
KOACHYUATHIX BIO8 ABHIATEACH BHYTPCHHETO CropaHus, ',7;:\‘\(“["’: NOBCPXHOCTI Kosell
OMUHITHUKOB KAMCHHA, TPYILUHSCH ACTA SXHOTOMHYCCKONO Hﬂ'l\);_“_l\”&i“\(!l nap.

npeaHASHANCHY  UIs

v TEXHHMECKOE OIIHCAHHE
Cvinnocts PABO cocToHT B TOM, YTO Hd [OBCPXHOCTH  TPCHMH  Jctaseit
l.l\'ll‘.’pA'Jl:LlH MACHXA, NOIBOASIOULAR N TYULHTS
IPHPabATLIBICMOCTS JeTatel, CHHINTL [OTEPH HA TPEHHE B B LCAOM [OBBICHTE CPOK
‘ cayaOn yutos TpeHus. BaicokiMe aHTHOPHKUHOHHME CBONCTBA TOBEPNHOCTHOTO CI08
HOCTHTAKOTCH TeM, HTO 00pabOoTKA NPOHIBOAMTCH TPEHMEM B CIEUMATBHBIX CPEIAX

(hopMupYeTCH  JAULHTHARA

o UPEHMYUIECTBA NO CPABHEHHIO C CYUIECTRYIOMIHMH
TEXHOJOTHAMH

Hasecrint muorie HHHHLIHBE TEXHOIOMGE 00PabOTKH CTATLHBIX H YYTYHHBIX JeTaNcH,

< XOHHHTIOBAHHE WIMAZHOCS BRIITTLKHBAY

‘»'-5("'1‘!:(111(;!\ Ha TPCE 1A3CPHRA

OOPAGOTKR, UMILIAHTAIHA PAATHYHBIX MCTALK
Texnororns MABO onmirine
HOBEPXHOCTH  TIPHOGPETWOT  BhicC
APA HAHECEHIO HA' [TOBCPXHOCTD
TATYHI. 10T OBCPXHOCTHLIN  Cloit
MOBEPXHOCTIT  MOBBIICHHYK)  HIHOCOCTOIROCTL,  HUMPOCTONKOCTE M HHIKIUH
KOHPOULHEHT TPCHUS B NAPE CO CTWIHIO, XPOMOM, YYIVHOM M AP, MATCDHAIANMK
npocton npowasaictaa PABO. B Matocepuifiiont npoMInoactse |
IPOCTEiunIE NPUCNOCOBACHKA, B KPYNHOCCPITHHOM TIPOHIBOLCTRE NPUMEHHIOTCH

X CACAVIOUHM

A OT CVIEC

He  aHTHhPHRUMONHBE cBOfCTBA

TOHKOrO CHos MeIil L;‘Q‘H bl HOH

P

oare

ocolyi0  CTPYKTYPY M npuaacs

MEHHIOTCR

HONee CIOKHBIC CTAHKH, KOTOPKIC BHICTPANBAIOTCH B JIHHHX,
He TPebVIOTCH  BHICOKOKBRIMpHUNPOBEHHble padouue npu npoinsoacrse MABO.
OcBocttite TCXHOTOMMK PadodeMy HEBHICOKOf! KBATHOMKAL BOOMOAHO 3a 2-3
qaca
IKOTOTHYECKas THeToTa npoussoactsa PABO

- mpeacTasaeHHoe obopyaoratine At MABO Botee BHICORONPOHIBOMITIENLHOL, NeM

ODOPYAOBIHIE HEMELKOND NMPOHIBOICTHA
o COCTOSHHE PASBHTHA TEXHOAOIHH
Paborwioumas Moaeas, 1adoparopHan MoZe/s
o NPELIOXEHNR 10 COTPYAHHYUECTBY
COBMECTHOE TPOIIBOACTEO, H COBMECTHOC PATBITHE
o NOTEHUHATBHHNE MOKVIIATETH

KIBOJH! TI0 BBITYCKY ABTOMOOIHITBHBIX T

IPCANTPUSTIA

PEMOHTHBIE ABTOMOGILIEE

MNUIHL 10 TPOHIBOACTRY KPVITHHIX IHICTBHAIX JBiraTenci
BY KPVITHBIX [UAPpHKOBLIX NMOIUIMITHHKOR
MBOAB 110 TIPOH3BOJICTRY KOMITPECCOPOB H AP.

3ABO/B TI0 NMPOIBOACT

1n

I1lefika KojeHYaTOroO Baja,
obpaboranHas cnocobom PABO
Crankshaft journals that has been

subjected to FAFNAT




Texnonornuecknii npouecc ®ABO uesecoo6pasHo UCNOJIbL30BATH /ISl NOBLIILIEHHUS pe-

cypca cjieayonnuX MalHH U MeXaHU3MOB:
FAFNAT technological process may be recommended for use in order to advance the service period of
the following machines and mechanisms:

1. IlMIuHAPO-NIOPIIHEBON TIpyMIibl, KpH- 1. Cylinder-and-piston units, crank-and-piston
BOLIMITHO-LIATYHHOTO W JPYTMX MEXaHM3MOB unils and other mechanisms of automobile, tank,
aBTOMOOMJIBHBIX, TAHKOBBIX, KOpaOENbHBIX Iractor, self-propelled machines, vessel and other
aBurarenei (Kak OCHOBHBIX, TaK U BCIIOMora-  fypes of engines (principle and auxiliary).
TENbHBIX) U JAPYTUX ABUraTEICH (CaMOXOIHBIX
YCTaHOBOK, TATra4eH, TPAKTOPOB U Jp.).

2. APTWUIEPUHCKUX OPYAHH C LIEJIBIO MC- 2. Artillery guns that are treated in order to avoid
KJIFOYEHUS. XPOMUPOBAHUS M MOBbILICHUS JKU-  chrome coating and advance the service-life of the
BY4€CTH BHYTPEHHEH MOBEPXHOCTH CTBOJIA. gun barrel.

3. V310B TpeHus camoIeToB (Luaccu, ruia- 3. Air-plane friction units (i.e. chassis, frames,
Hepa, ynpaBieHus JAeTalnel rujipaBaudeckonl hydraulic system drive elements, electric motor
CHCTEMBI, TOALINITHUKOB MIeKTpoABUraTenet bearings, etc.).

u 1Ip.).

43



3. Cma3bIBaHHe COUYJICHEHUH 1eTajleil B y3J1aX TPeHUsI MeXaHU3MOB ¥ MALUUH /
Lubrication of mated machine elements subjected to friction

s peanusaiinu dddexra 6€3b13HOCHOCTH B y3J1aX TPEHUS MEXaHU3MOB U MalllMH ObLIM pas3-
paboTaHbl U BHEAPEHBI HOBbIE METAJIOILIAKHPYIOLIME CMa304YHbIE MaTEpHAIbI.

In order to implement the No-Wear Effect in friction units of machines and mechanisms there were
developed and introduced the innovative metal-plating lubricants.

1962

TepMuH «MeTaIONIAKUPYIOLIHE CMa304HbIe MaTepuaib» nossuics B 1962 roay B cBs3u
¢ n300peTeHneM CMa30yHOro MaTtepuaa, peaausyomero 3ppeKkT H3bupaTenbHOro nepeHoca.

Me’rannonnakupylomue CMa304HbIC MaTe€pHaJibl — KJIaCC CMa304YHbIX MaTr€puajioB, Coacpxa-
mux (mo macce ot 0,1 1o 0,3%) npucaaku: NOPoOLIKKA METAJLIOB, CIIJIABOB U X OKHUCIIOB, COJIU
U KOMILJICKCHBIC COCAMHCHUS METAJJIOB, METAINIOOPIraHU4YCCKHE COCAUHECHUA.

The term ‘metal-plating lubricants was introduced
in 1962 in the context of the invention of an innovative
lubricant that implements the Selective Material
Transfer Effect.

The metal-plating lubricants is a class of lubricants
that contain (0.1 to 0.3 % of mass) these additives:
metal powders, alloy powders, alloy oxide powders,
salts, metal complexes and metal-organic complexes.

COK3 COBETCKAX COUMARMOTHIECKKX PECHYBAMK

KOMHTET MO AENAM M3OBPETEHMA W OTKPBITHHA
npw COBETE MHHUCTPOB CCCP

2y ABTOPCKOE CBHAETEABCTRO ABTopckoe cBueTenbeTBO Ne 179409
N2 Ha u300peTeHne «MeTalIoNIaKUpyOLIas CMasKay.

Astopsl: ['apkynos [I.H., JIozosckuit B.H.
n llInmanosckuii B.I.
USSR patent Reg. # 179409 ‘A metal-plating
lubricant’, authored by asmoput D.N. Garkunoy,
V.N. Lozovskiy and V.G. Shimanovskiy

Vo T79M09

[lepBoe ocHOBoMonarawuiee H300peTeHue
Ha CMa304HbIN Marepuas i LapHUPHO-00I1-
TOBBIX COCIMHEHUH I1AacCH JanbHero domobap-
auposiuka TY-95.

D10 HU300peTeHUEe MO3BOIUIO JIMKBUIUPO-
BaTb 3aAUpbl U MNPOJJIUTH CPOK CJ'I)’)KGH caMo-

. JIETOB NPU UX a2POAPOMHOM 00CTYKUBAHUHU.

The first fundamental invention of a lubricant for hinge-and-bolt units of chassis of TU-93, a long-distance
bomber.

This invention provided the grounds for elimination of burrs and advancement of the service-life of planes
through their relevant ground maintenance.

TVY-95 — coBerckuii TypOOBHHTOBOH CTpaTerHyecKuit
6oMOapaAUPOBIIHK-PAKETOHOCELL
I[Tepesiit noner — 12 HosAOps 1952 .
Hauano skcniyarauuu — 1956 .
T'oapl npounsBoncTea — 1955-1992 rr.
TU-95 — Soviet turbo-fan strategic bomber and missile
carrier
Trial flight — November 12, 1952
Introduction — 1956
Production — 1955-1992




HAYYHAS MPOPABOTKA NPOBNEMbI MPUMEHEHUA METANOMNIAKUPYHOLLUX
MPUCAOK U MEXAHU3MA UX CMA3bLIBAIOLLIErO OEUCTBUA

SCIENTIFIC DEVELOPMENT OF THE PROBLEM OF APPLICATION OF METAL-PLATING
ADDITIVES AND MECHANISM OF THEIR LUBRICATION ACTION

1987-1995

baGenr Banentuna I'puropbeBHa — JOKTOpP TEXHHUECKUX Hayk,
BEAYILUMH OTEYECTBEHHBIH CHNEUHAIUCT MO (PU3UKO-XUMHYECKOH
MEXaHHUKE CMa3bIBAKOIIETrO ACHCTBUSA METAIOMIAKHPYIOUIMX MpPH-
CaJloK.

Dr:. Valentina G. Babel, a Russian research leader in physical-and-chemical
mechanics of the lubricating action of the metal-plating additives.

Hayunblie cratey v foknansl B.Ibabenb no3Bonnin BbIsIBUTE pOjib META/LUIOB MEPEMEHHOM
BAJICHTHOCTH B MOBBIIIEHUH U3HOCOCTOMKOCTH neraneﬁ, BJIMSHUE aKTUBHOCTH CMa304YHOH CH-
CTEMBI Ha pa3jIMYHBIC (t)yHKU.HOHafle bI€ CBOMCTBA U Hay4dHO MOJOMTH K CO3JIaHUIKO METaJlJ10-
TUTAKHPYIOIHUX KOHCHCTEHTHBIX U JKUJAKHUX CMAa304YHbIX MaTCpHajloB.

The research articles by Dr. Valentina Babel revealed the role of metals of varied valence in the advancement
of the wearproofability of machine elements. The effect of the activity of the lubrication system on its different
operational properties and consider academically the development of the metal-plating greases and liquid
lubricants.

JlonroBeyHoCTh Tpymmxcs aetaneit mamun: CO. crareit. Bein.2 / [Tox pexn.
. JlH.I'apkyHosa. — M.: Mammsoctpoenue, 1987. C. 7-19.
= . Crarssa B.I'ba6ess, M./l balipamykosa «O0 uCnONb30BaHHH KOMITO3HLIMIA,
B e ‘ CoZiepKallMX raJoreHbl METAJUIOB EPEMEHHON BaleHTHOCTH, U UCCIe10-
":'”"‘“*"" ‘““ ‘ BaHHE MEXaHH3Ma UX CMAa30YHOrO JEHCTBHUSY.
g |
)

1 HIOMPRre M depemos

Article by V.G. Babel and M.D. Bairamukov ‘On Application of
Composites that Contain Halogens of Metals of Varied Valence, and
. Research of the Mechanism of their Lubrication Activity ' in the Collection
. of Articles ‘Durability of Machine Elements under Friction' (ed. by D.N.
- Garkunov), 1987.

e e e e Tpyns! kondepenunn no Tpudonoruu. (Monsuia,
= vV s TIC R i 1993). B.I'. babens — noknazn «BiusHue HEKOTOPBIX

TEPEXOIHBIX METAJJIOB HA OKHCIIEHHE Mace».
The report by V.N. Babel ‘Effect of Some Transitional
Metals on Lubricant Oxidation’ published in the

XX JESIENNA Proceedings of the Conference on Tribology (Poland,
SZKOLA 1993)
TRIBOLOGICZNA :

TRIBOLOGIA
A INZYNIERIA POWIERZCHNI !
: Tpyzb! koHbepeHLUH Mo TPHOOTOrHH.

(ITonba, 1995). B.I'. babens — nokian «BausHie METAIII00PraHMYECKUX
COEIMHEHUN Ha IKCIUTyaTallMOHHbIE CBOMCTBA Mace».
g et The report by V.N. Babel ‘Effect of Metal-Organic Complexes on the Use

.
e 1 U gt Pt s A B
(ST Ay A —

SR oL Properties of Lubricants’ published in the Proceedings of the Conference on
Tribology (Poland, 1995).
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XPOHUKA PASPABOTKU NPUHLIUMUATIBHO HOBbIX METAJITIOMTAKUPYOLLUX
CMA3O0K 1 NPUCALOOK

THE CHRONICLES OF DEVELOPMENT OF CONCEPTUALLY INNOVATIVE METAL-PLATING
LUBRICANTS AND ADDITIVES
2002

IMarenT Ha uzodperenne Ne 2219225

CAHTHOPUKLHOHHAS METAIOIIAKUPYIOLIAS CMA3KA»
[puoputer uzodperenus ot 3 centadpa 2002 roaa.

Agtopsi — babens B.I'., I'apkynos JI.H., Kopnux I1.H.
Cyaszka npednasnayena 018 WapHupHo-001IMOEbIX COeOUHEeHUl,
!
GRAPREE |

NOOUUNHUKOB KAYEHUA U CKOAbICCHUAL, ;?_\f‘(;‘ltllllhl.\' Il(?[)(’()(lll
u ()p MANCETOHASPYIHCEHNHBIX VIT06 IMPEHUA.

Russian patent Reg. # 2219225 dated September 3, 2002,
‘An Anti-Friction Metal-Plating Lubricant’,

authored by V.G. Babel, D.N. Garkunov and P1. Kornik

The lubricant is developed for hinge-and-bolt units, ball and roll bearings,
gear wheels and other heavy-load friction units.

[MarenT Ha nzodperenne Ne 2277579

«l\lerannoconepmaluaﬂ MacjopacTBopuMasi KOMIO3HUUHS
AJIsl CMA304YHbIX MaTepHaJa0oB»

[Mpuopurer ot 26 mas 2005 roaa.

Agtopbi — BaGens B.T., Tapkyos JI.H., Mamsikuu C.M., Kopuuk IT.H.

Cozoana npucaoka MCK «Barenay, ucnoto3yemasn 6 paziudnvix CMazounsix
macaax u evaskax, npumensiemvix 6 ABC asmovodunell, 6 JHeenesnodopoic-

HOM mpancnopme, Cmano¥HoM U nPpeccosom ()(7()[)_\'()()8(1“1![( u ()[). MexanuImMax.

Russian patent Reg. # 2277579 dated May 26, 2005,
‘An Metal-enriched Oil-dissolving Composition for Lubricants’,
authored by V.G. Babel, D.N. Garkunov, S.M. Mamykin and P1. Kornik

There was developed the ‘Valena’ metal-containing composition that can
be recommended for different automobile engine lubricants, rail-transport
lubricants, metal-cutting and press machinery lubricants, etc.

[MarenT Ha uzobperenne Ne 2311447
«MeTanaonIakupyomas cMasKa»

[Tpuoputer uzodpererus ot 24 okradps 2006 roaa.
[Marentoobinanarens — OO0 Kopnopaums «Crinas-JIT»

Cyaska 015 NOOWURHUKOG KAYeHUsl, OYKCOBBIX V3108 HCeNe3HOO0POICHO0
mpancnopma. sxaovarowas npucadky MCK «Barenay.

Russian patent Reg. # 2311447 dated October 24, 2006,
‘A Metal-Plating Lubricant’,

patent holder — ‘Splav-Ltd.” Corp.

2
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composition that can be recommended for ball bearings, rail-transport
—— bearjngs’ ete.
7.\:'.1""-'-"5'-'-».‘»

A lubricant containing the previously developed the ‘Valena’metal-containing
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IMarenT Ha u3odperenne Ne 2338777
«CMa3Ka 1151 TAKEJIOHATPYREHHbIX Y3/10B TPEHHS»
[Tpuopuret uzodperenus or | aBrycra 2007 roaa.

[Marentoodnanarens — OO0 Kopnopauus «Crnaas-JITA»
CMaska 0151 MANCETOHASPYHCCHHBIX V3108 MPEHUR, COOePICayast
memanronaaxupyiouyio npucadky MCK «Baaenay.

Russian patent Reg. # 2338777 dated August 1, 2007,
‘A Lubricant for Heavy-duty Friction Units’,
patent holder — ‘Splav-Ltd. ' Corp.

A lubricant containing the previously developed the ‘Valena’ metal-plating

additive that can be recommended for heavy-duty friction units.

IMareut na uzodperenne Ne 2398010
«MeTannonJIakupyomas MHOroOpYHKUHOHAIbHAS
KOMTITO3ULIHS /1151 MOTOPHBIX, TPAHCMHUCCHOHHbIX
W HHAYCTPHAJIBHBIX Mace»

[Tproputet uzodperenus ot 6 mapra 2009 roaa.

EATERT .
) w2010

Agrtopsi — badeas B.I', I'apkynos JI.H.

Co3zdarna Memaniioniarupyionast MHO2OMPYHKYUOHUAbHAA KOMRO3UYUA-
npucaoka MK «Cepeosumy. npeonaznaiennas 0ast MOMOopPHLIX,
MPAHCMUCCUOHHBIX U UHOYCIPUATHHBIX MACe.

AR
s ’
o (s WA =

A

Russian patent Reg. # 2398010 dated March 6, 2009,

‘A Metal-plating Poly-functional Composition for Motor, Gear and
Industrial Lubricant’,

authored by V.G. Babel and D.N. Garkunov.

There was developed a metal-plating poly-functional composition additive,
‘Servowitte’, for motor, gear and industrial lubricant.

B 2011 roay ®eneparusnas PecryOnuka ['epMaHus Bblajia MAaTEHT Ha KoMnosuiuo MOK
«CepBoBum» 3a Ne 20 2011 003 324.4.

In 2011 the Federative Republic of Germany issued the national patent # 20 2011 003 324.4 for ‘Servowitte’,
the metal-plating poly-functional composition additive.

DEUTSCHLAN
BUNDESREPUBLIK Hemenxwuii narent na Gebrauchsmusters Ne 20 2011 003
e 324.4 na «Metallibeplattete multifunktionale Komposition,
i fiir Motoren, Getribe und Indusrieole»

Gebrauchsmusterinhaber Alexey Babel, Valentina G. Babel,
Dmitrij N. Garkunov.
s Tag der Anmeldung 28.02.2011

-
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NPOU3BOACTBO NPUCAOKU MCK «BAINEHA» U EE NTPUMEHEHUE
B MPOMbILWITEHHOCTU U HA TPAHCIOPTE

‘VALENA’ ADDITIVE: PRODUCTION AND APPLICATION IN INDUSTRY
AND ON TRANSPORT

2004-2011

Hauunas ¢ 2004 roga Obl1v npoBeaeHb! paboOThl N0 OpraHU3alli NPOU3BOJACTBA MPUHIIU-
[MHAJIbHO HOBBIX 3(1)(1)3!(THBHHX MMpUCaJoK METAJIOIUIAKUPYHOLLETO ﬂeﬁCTBHﬂ KakK IJiss Macell
(MOTOPHBIX, TPAaHCMHUCCUOHHbBIX, HMHIYCTPHATbHBIX
u Ilp.), TaKk U Ui KOHCUCTCHTHBIX CMA30K IIHPOKO-
ro I'lpOCl)HJ]Fl, 3aIUIICHHBIX MATCHTAMU, YKa3aHHBIMHU
paHee.

Since 2004, there have been measures undertaken in order
to organize the production of a conceptually innovative
efficient additives of metal-plating action for both oils
(engine, gear, industrial, etc.) and consistent lubricants
of wider application. The additives had been previously
patented in Russian and internationally (see the list of patent
above).

B.I'babens 1 JI.H. l'apkyHoB Ha HauGonburyro 3¢ eKTHBHOCTE Ha NpPaKTHKE T10-
KyCKOBCKOM 3aBO/e KOHCHCTEHTHBIX CMa30K  ga3afia MeTa/IONIAKMPYIOIAs MaclopacTBOPHMast
Dr. Valentina G. Babel MHOTOQYHKLMOHAIbHAS CMa304Has  KOMITO3HLIMS

and Prof. Dr. Dmitriy N. Garkunov
at Kuskovo Plant of Consistent Lubricants «Banenay - (M3o0perenne Ne2277579). Ilosromy
JOKTOp TeXHH4YeCKUX Hayk Banentuna [‘puropseBHa
babenb 1 JOKTOp TeXHUYECKHUX Hayk, npodeccop Jmutpuii Hukonaesuy ['apkyHOB cOBMECTHO
¢ kosiektiBoM KyckoBckoro 3aBozia kKoHcUCTeHTHBIX cma3ok (KY3AKC) nanpasuiu cBou ycu-
1Sl Ha BHeZIpeHue npucaaku «Banena». B Tedenue 6 et Ha

3aBojie ObII0 npou3sBeaeHo 226732 kr npucaaku «Banenay.

‘Valena’, metal-containing oil-dissolving poly-functional lubricating
composition, proved to be the most efficient (Patent Ne2277579).
Thus, Prof. Dr. Dmitriy N. Garkunov and Dr. Valentina G. Babel in
cooperation with the team of Kuskovo Plant of Consistent Lubricants
(KUZAKS), mecmo pacnonoxcenusi (???), concentrated on the
introduction of the ‘Valena'additive. For the past six years, the plant
has produced 226,732kg of the additive.

Oo6pasen npucaaky MCK «Banena»
Samples of ‘Valena’

I[IpoBepka kadecTa npucaaku «Banena» B nadoparopun KY3AKC
Quality testing of ‘Valena’at the KUZAKS Laboratory



METANNOCOAEPXALLAA MACITOPACTBOPUMASA KOMIMO3ULIUA «BAJTIEHA» -

O

CMA3O04YHASA

KOMMO3ULUnA XXI BEKA

‘VALENA’ METAL-ENRICHED OIL-DISSOLVED COMPOSITION — THE LUBRICATING
COMPOSITION OF THE 21ST CENTURY

METAJJICOJIEPIKATIAS MAC,

TOPACTBOPHMAS

KOMITO3NHHA V1A CMASOYHBIX MATEPHATOB

(o) BaGeay Baaewmuna I'puzopseena (RU),

T'aprynos Inmumpun Huxonraeeus (R

), Mamvicun Cepeen

Muxaurosus (RU), Kopnux Hemp Heanosuy (KZ)

) CM. Ha DOopome

1. Komnozuuus MCK «Bajiena» npeacrasisier co-

© 2003116000601 MacIOpacTBOPUMOE MOJH(YHKIIHOHATBHOE Be-
" w26 man 2005 1

_LIECTBO, BHIITYCK KOTOPOrO CONMPOBOKAAETCH YHCTHIM

o

npo-n,ssdz(c;rpw;'
' 26 man 2025 ¢ o
2 flpucanxa «Banena», obi1azasi BEICOKOM aKTHB-

HOCTBIO, CHHKAET KOJIM4YeCTBO BPEHbIX BELIECTB B
~CMa309HBIX MaTtepuanax B 2—4 pasa.
AT T GBanenay  00eCneunBaeT BHICOKYIO TepMUYe-

CKYI0 CTaOMJIBHOCTD, TO3BOJISET MOJIy4aTh OYEHb HU3-
kuit ko3duLmeHT TpeHus, obaeryaer nmyck u pado-
Ty aBTOMOOM./IeH B YCJIOBHSIX HH3KHMX TeMIiepartyp,
4TO aKTyasbHO Juis paiioHoB Kpaiinero CeBepa Hamen
CTpaHBI.

1. ‘Valena’, a metal-enriched lubricating composition, is
an oil-dissolved poly-functional substance that is produced
through an eco-friendly technology.

2. Being highly active, ‘Valena’ additive decreases the
concentration of adverse substances in the lubricants in 2
to 4 times.

3. ‘Valena’ secures advanced thermal stability, considerably
low friction parameter, facilitates the start and operation of
automobiles under low temperatures, which is vital for the
Extreme North regions of Russia and other Arctic countries.
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3aknoveHue NPU3HAHUE 3PPEKTA BE3bISBHOCHOCTH
1 BOOOPOOHOIO U3HALLUBAHUA METAIINIOB

«Heboapon mwar a1s 4eJI0BEeKa — NEPBbLIMU NULIAMU TOCYOAPCTBA
OOJIBIIION 1IAr LIS YEJIOBEYECTRAY. Y YYEHBIMU MUPA
aKaJIeMHUK
J.C. Jluxaues

B nonautnueckoMm aoknaae XXVII cvezny napruu
reHepanbHbiid cekperapb LUK KIICC M.C.I'opbaues
oTmevan:

«Dddext 6e3b13HOCHOCTH, OTKPHIThIH COBETCKUMHU
YUCHBIMH TPHU JAECATUICTHUS TOMY Has3aj, MO3BOJIMII
CO3/1aTh NPUHLMITHATIBHO HOBBIE CMA304HbIEC MaTepH-
aJibl, MHOTOKpPaTHO YBEJIHYUBAIOLIUE AOJTOBEYHOCTh
y3J10B TPEHUs] MALIUH U MEXaHU3MOB H PE3KO CHMKA-
FOIIME TPYAO03aTpaThl. DTO OTKPBITUE, AAIOLIEE MHO-
TOMHJUITMOHHYIO 3KOHOMMIO, [10 HACTOAIIEI'0 BPEMEHH
IIMPOKO HE MPUMEHSETCS U3-3a KOCHOCTH HEKOTOPBIX
pykoBoautesneii Munuedrexumnpoma CCCP, psiza
JPYrdX MUHHCTEPCTB M BEAOMCTBY.

U nanee: «B ocHOBe MOAOOGHOIO OTHOILEHUS K HO-
BOMY HEpeIKO Jie)XaT aMOHLMHU OTACIbHBIX Tpymn
YUYEHbIX, BEJOMCTBEHHAs! HEMPHA3HB K «4YKUM» U30-
OpeTeHHsIM, He3aMHTEPECOBAHHOCTh POU3BO/ICTBEH-
HUKOB B UX BHEJPECHUNY.

/Marepuanst XXVII cbe3na KoMMyHUCTHYECKON NapTHH
Cogerckoro Coio3za. M., 1986./

M.C.Topbaués —
I'erepanpHbiii cexperapsb LK KIICC \
(1985—1991) | i ‘:'_l,jm"
Mikhail Gorbachey — ‘ IS KO0

General Secretary, Central Committee,
Communist Party of the Soviet Union
(1985-1991)

Jenerarsl XX VII cweszaa KITCC
B KpeMi€BCKOM JIBOpIIE CHE3/I0B
Delegates of the XXVIIth Congress of the
Communist Party of the Soviet Union
at the Kremlin Congress Palace

In his Political Report to the XXVIIth Congress of the Communist Party of the Soviet Union (1986),
Mikhail S. Gorbachev, the General Secretary of the Party’s Central Committee, said.:

“The No-Wear Effect - that has been discovered by the Soviet researchers some three decades ago - paved
the way for the development of conceptually innovative lubricants, which advanced dramatically the service
life of friction couples of machines and mechanisms, as well as provided the plummet in labour consumption.
Despite the fact that the discovery in question secures the million-ruble cost reduction, its fruits and benefits
have not yet been applied industrially through the reluctance of some individual officials of the Ministry of
USSR Ministry of Oil and Chemical Industry and some other institutions ...".

And further in the Report: *... Such adverse attitude to innovations may be attributed to research egoism
of individual academics and teams, institutional conflicts, jealousy-based resistance to the achievements of
others, low motivation of industry to the introduction of novelties.”

/Proceedings of the XXVIIth Congress of the Communist Party of the Soviet Union, Moscow, 1986)./



Conclusion

«A small step for a human —

RECOGNITION OF THE NO-WEAR EFFECT

AND THE HYDROGEN WEAR OF METALS
BY THE STATE LEADERS AND THE WORLD

a large step for the humanity».

Academician
Dmitriy S. Likhachev

RESEARCHERS

O BaxxHOCTH pabOT MO BHEAPEHHIO OTEYECTBEHHBIX Pa3pabOTOK, CO3AaHHBIX HA OCHOBE H3-
OuparebHOro nepeHoca npu TpeHur (3pdexra 6€3bI3HOCHOCTH), MOXKHO CYAUTh 110 MOCTa-
nosnennio Cosera MunuctpoB CCCP Ne 359 or 25 mapta 1987 . «O Mepax no mupoKoMy
UCI0JIb30BaHuUIO (P dexTa 6e3bI3HOCHOCTH B HAPOJHOM XO3SHCTBEY.

B sToM 0KyMeHTe Takxke ObUIH 000pEeHB! OCHOBHBIE HanpaBleHHs GyHIAMEHTAIbHBIX U
MPUKJIAJHBIX HCCIIEOBAHKUN B 00JaCTH IPOM3BOCTBA M IPUMEHEHHUS CMa304YHBIX MaTEPHAIOB,
peanu3youmx ekt 6€36I3HOCHOCTH.

SAMECTHTEND NPEACEAATENA
TOCYIAPCTBEHHOTO KOMHTETA CCCP
mo HAYKE w TEXHHKE

103905, Mocksa, ya. Mopwcoro, 11
Teon. 229-1.92 Teaorain 417531 ,Tpwoa'!

0.29.03.89 M MK-G -
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0 Xojie BHTOJHEHUA NOCTAHOB-

newna Copera MunucTpoB CCCP
or 26 mapra 1987 p. B 350

i i

2o PLPalléds e

frapies s
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Wieaich -

Nocranoenenuen Cosera Munucrpos CCCP or 26 mapra 1987 roga
¥ 359 yTpepmiedN 38NaHMA MHHUCTEDCTBAM W BEAOMCTBAM MO MDOK3BOA-
CTBY ¥ TDKMEHEHWD CMA30UHHX MATEDHANOB, DPEaNHIYRWUX abderr “Gesu-
gHocROCTA™, & TAREe OJOGDeHH OCHOBHHE HANPABNEHUA DA3BUTHA QyHAa-

MEHTANBHEX W MPUKRALHHX

iUt B ¥ % o6ractu. Kour-

pONb 34 BHMONHEHWEM DTHX 3afaHufl BOJNOKEH Ha TKHT CCCP.

AHENMS MaTepHaNoB, NPEACTaBACHHHX B KOMMTET MMHMCTEDCTBAMU H
BefoMCTEANY, MOEBEOMCTBEHHNM HAYUHHM COBETOM MO TPHGONOTMA NDH
Axajeuuy Hayx CCCP, PKHT CCCP n Cow3e HAYWHHX M WHEEHEDHHX oGuecTs
CCCP, a Takxe DeaynsTaTH KOHTPOAA, MPOBELEHHOTO creuuanucramu Ko~
WM7eTA TORAZaAM, YTO 3a MOCNENHWe ABa I'Ofla B HapOAHOM Xo3aficTse
PaCHMPUIOCH MCMONB3OBAHME METEDHANOB, PealHsynunx adferr "Oesus-

rocTH" .

)

Tax, Hanpumep, B MuHaBManpowe CCCP NMpv MpOM3BOACTBE ABMALHOH-
HOR TeXHMEM NpUMeHReTCHA cMaska BHHMHN-254, msrorasausaeman Munied-

TexuMnpouom CCCP.

Ha I2 npemnpuATHaX Munnernpoua CCCP WHDOKO® NpUMeHeHHe
Hasna cuaska CMII-5 MpW SXCIUIYATAUMM TEKCTWIBHOTO OGODYAOBARHA.

MuEGHT PCZCP OpraHusoBai UEHTDANMSOBAHHOS CHalZeHWe uBefHuX

TDUROTERHNX ¥ OGYBHHX MDEANDHATHRA mpucankod MKD-I8.

R Ha pewmonTHHX 3asogax Munasrorpanca PCEICP BHeipeHa mpHCaika
MK3-18y, maroramausaemas HIOO "Kpucranr” MunynoGpenufi CCCP. Beayres ,
NHDOKME SKCTAYATAUMOHHHE UCTHTAHMA 2BTOMOGWIEH B PASNMUHNX KIMMATH- -
QECRUX YCHOBHAX C WCMONB30BaHWEM 3TOW IDUCAfKH. ’

-
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KoHTpoIb 3a XOZOM BBINOJ-
HEHUsl 3alaHui, YTBEpXKICH-
HBIX BBIIIEYKa3aHHBIM MOCTa-
HOBJICHHEM TSI MHHHCTEPCTB
¥ BeIOMCTB, OBUI MOpy4YeH
T'ocynapCcTBEHHOMY KOMHUTETY

CCCP no Hayke ¥ TEXHHKE.

The  importance  of  the
introduction of the Russian
(Soviet) developments based on
the discovery of the Selective
MassTransfer under Friction (the
No-Wear Effect) may be proved
with the issue of the Decree of the
USSR Council of Ministers (Ref.
# 359, March 25, 1987) ‘On the
Measures on Wider Application of
the No-Wear Effect in Industry’.

The Decree outlined the key
directions of the academic study
and research in production and
application of lubricants that are
developed on the No-Wear Effect.

The  monitoring of the
performance quality of the Decree
clauses as featured by the ministries
and other institutions was delegated
to the USSR State Committee on
Science and Technology.

IMucsmo I'ocynapcteenHoro koMutera CCCP no Hayke u Texnuke ot 29.03.89 3a Ne MK-6-19/93
o xozie BeinonHeHus nocraHopienus Cosera Munuctpos CCCP ot 26 mapra 1987 . Ne 359.
The Letter of the USSR State Committee on Science and Technology (Ref. # MK-6-19/93, March 29, 1989)
on the performance quality of the Decree of the USSR Council of Ministers (Ref. # 359, March 25, 1987).
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[TocranoBnenuem [lIpaButenscTBa Poccuiickoit Depe-
pauun  Ne 230 or 19 wmapra 2001 r. J.H.I'apkyHo-
By, B.I'babtenb, H.A.BsickpeGenueBy, M.H.Epoxuny,
B.®.Kapnenkosy, B.B.CrpenbLoBy, C.C.Hekpaco-
By, H.A.CeBepuey, I1.WM.Hocuxuny, A.B.CumoHeHKo,
B.H.[Tonoy, M.A.I'puropeeBy npucyxaeHa rnpemus Ilpa-
BuTebcTBa P@ B oGmact Haykn U TexHukd 3a 2000 rog
«3a pa3pabotky TpuOOTEXHOIOrHH Ha 0a3e OTKPBITHH (-
(bekTa 0€3bI3HOCHOCTH MPH TPEHHH U SBIECHHUS BOAOPOAHO-

Ipencenarens [IpaBurenscrea PD ro u3HalIMBaHUs METAJLJIOBY.
M.M.KacesH0B (2000-2004)
According to the Decree of the Government of the Russian
Mikhail M. Kosyanov, Chairman, Federation (Reg. #230, March 19, 2001), D.N. Garkunov, V.G.Babel,
Government of the Russian N.A.Vyskrebentsev, M.N.Erokhin, V.F.Karpenkoy, V.V.Streltsov,
Federation (2000-2004) S.S Nekrasov, N.A.Severtsev, Pl Nosikhin, A.V.Simonenko,

V.N.Popov and M.A.Grigoriev were awarded with the year-2000
annual Prize of the Government of the Russian Federation in
the field of Science and Technology ‘for the development of the
Tribotechnologies grounded with the discovery of the No-Wear
Effect under Friction and the Hydrogen Wear of Metals’.

. . g i N 1a paspaborky rpuforexionon wa 6aic orxpeimith shdexTa GernanocHocTi
TOCTAHOBJIEHHEM NPABHTEJIBCTBA POCCHHCKOH QEJIEPALIMM a2 ITPH TPEHNN B KAACHHE BOIOPOIHONO HINALIHE |;u>( eTAIN0B
1PH TPEIHR ¥ KBICH TOPOAROLC AUTHBINHA METAINO!

omi 19 mapma 200 200a
TIPUCYKIEHA Jasecmume
Tpasumens

APEMHUS IPABHTEJILCTBA POCCHHCKOMW DEJIEPAILHH

IAPKYHOBY
Asictpiio Huxonacamy

MOCKBA

Jlunuiom naypeara npeMus [1paBurenscTea
Poccuiickoi denepaimu B 001aCTH HAYKH H TeXHUKH
¥ TIOYETHBIH 3HAK
Diploma of the Laureate of the Prize of the Government of the
Russian Federation in the field of Science and Technology
and the Laureate Badge




Vkazom Ilpesunenta Poccuiickori Peznepanuu 0T
5 okTs6pst 2003 . Ne 1178 A.A.Peixkuny, A.C.Kyxa-
poBy, M.A.bponosuy, B.I'babens, /I.H.I'apkynosy,
B.M.Konecuuxosy, B.®.Iluuyruny npucyxieHa npe-
mus [Ipesusenta Poccuiickoi ®esepanuu B 001acTH
obpa3zoBanus 3a 2002 roza 3a LMKJI TPYIOB Ul TeX-
HMYECKMX BBICHIMX y4eOHbIX 3aBeneHuii «HayuHoe,
y4eOHO-METOIHUECKOe 0DeCTIeyeHHe MOArOTOBKH HH-
)KEHEPHBIX ¥ HAYYHBIX KajgpoB B oOnactu TpubOTEX-
HUKH (TpeH#si, U3HOCA U CMA3KM)».

According to the Decree of the President of the Russian
Federation (Reg. # 1178, October 5, 2003), A.A. Ryzhkin, A.S.
Kuzharov, M.A. Bronovets, V.G. Babel, D.N. Garkunov, V.I.
Kolesnikov and V.F. Pichugin were awarded with the year-
2002 annual Prize of the President of the Russian Federation
in the field of Education for a series of publications for
technical university students ‘Scientific and Manual Provision
of Training of Engineers and Researchers in the Field of
Tribotechnology (Friction, Wear, Lubrication) .

Aaypearta npemun

IMpesunent Poccuiickoii ®enepaunn
B.B.Ilytun
(20002008 u ¢ 7 mas 2012 roaa)

V.V. Putin, the President of the Russian
Federation
(2000-2008 and since May 7, 2012)

[Mpesupenra Poccuiickon Pepepaygun

B obaacru OGI)‘J 30BaHwns

rMockna

yAocroen(a) npemmn
[pesuaenTa Poceuitekoi Peaepayun
3a

B.[ymun

“05* oxrabpa 2003 v

Juriiom aypeara npemun [paputenscrea Poccuiickoit desepanuu

B 001acTi 0Opa30BaHUA ¥ MOYETHBIN 3HAK
Diploma of the Laureate of the Prize of the President of the Russian
Federation in the field of Education and the Laureate Badge
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Boiaawowmmniics coBeTcKuil PU3NKOXUMHUK,
A axanemux [.A. PEBUHJIEP

«W30uparenbHblii MEPEHOC NPU TPEHHH METALUIOB — MHTEPECHEH-
liee sBJIEHHEe, OTHOCSAILIEECS K (PU3UKO-XHMHUYECKOW MEeXaHHWKe, — HayKe, paccMaTpHUBaloLIeH
npoueccs AeGopMaliiy ¥ pa3pyuIeHHs TBEPABIX T € y4ETOM HU3HKO-XUMHUYECKOTO BIIUAHHUS
Cpeabi»...

...«CamMornpou3BoibHOe HOPMHUPOBAHHE KOHTAKTHBIX MOBEPXHOCTEH B y3/1axX TpeHus, pabo-
TAMOIIUX NPAaKTHYECKU 0e3 U3HOCA, — CIIOKHOE SBJIEHUE, KOTOPOE 3aCiIyKMBAET JaJIbHEHIIErO
BCECTOPOHHETo IIyOoKoro usydeHus. OAHAKO yKe ceWdac MOXKHO YTBEPIK/aTh, YTO aBTOPbI
npeuiaraeMoi Opolopb! OTKPBUIM HOBYIO CTPAHHILY B HAYKE O TPEHUHU U H3HOCEY.

/ Tapkynos JI.H., Kpareasckuit U.B., ITonskoB A.A. «M36uparenbHblii MEPEHOC B y3Iax
tperus». M.: UsnarensctBo «Tpancnopry, 1969. /

A celebrated USSR academic in Physics and Chemistry
Prof. Petr A. REBINDER

‘The Selective MassTransfer under Friction is a e unique phenomenon that is attributed to Physical and
Chemical Mechanics, the study the processes of deformation and destruction of solids with the consideration
of the Physical and Chemical influence of the environment ...

... 'Natural formation of the contact surfaces in the friction units, which perform without any considerable
, is a complex phenomenon that deserves further comprehensive study. However, it is possible already to state
that the authors of this monograph have opened a new page of the research in friction and wear .

/Garkunov, D.N., Kragelskiy, 1.V., and Polyakov, A.A. (1969) Selective Substance Transfer in Friction
Units/

H3BecTHbli yueHbli MexaHoxuMuk 'epmanun
noktop, npodeccop LXAMHUKE

«Mcnoib30BaHKE 3aLIMTHBIX TUIEHOK JaeT OOJIbIION 3KOHOMHYE-
ckuit a¢pext. BoamoxkHocT npumenenus shdexra 'apkyHOBa BHIXOAAT AAIEKO 3a Mpeaesbl
cucreM Opon3a-ctaib. Cioa OTHOCATCS, B YACTHOCTH, H TAKKE PacrpoOCTPAHEHHBIE CUCTEMBI,
KaK I1J1acTMacca-cTajlb U CTalb-CTallb.

/Xaitauke I'. « Tpuboxumus». M.: Uza-so «Mup», 1987. /

A celebrated German academic in Mechanics and Chemistry
Prof. Dr. H. HEINEKE

‘The use of the protective films secures a rather considerable economic effect. The application potential
of the Garkunov effect are far beyond the bronze-to-steel systems. In the same context, we may mention, say,
such wide-spread systems as plastic-to-steel and steel-to-steel .

/H. Heineke (1987) Tribochemistry/



‘ ' Beaymue yuennie BeinkoOpuranuu B 061acTu TpHOOIOruu
AN e nokrop I1. JABCOH, noktop O. BAPJ

2 [S
‘ ‘ «CoBeTCcKHE yueHbIE U HHIKEHEPbI MPOSBISIOT OONBLIYIO AKTUBHOCTD

B M3yYE€HHH HOBbIX Ba)KHBIX HaNPaBICHUH Pa3BUTUSA TPUOOTEXHUKH:
- u3buparenbHbId nepeHoc (AGGEeKT HyIeBOro U3HOCa);
- BOJOPOAHBIN U3HOC;
- ¢uHHIIHAA aHTU(PUKLIMOHHAs Oe3abpa3uBHas 00paboTKay.
/ U3 npocnekra K xypHainy «Tpenue u uznocy». Hagano 1980-x rr. /

Leading British researchers in the field of Tribology
Dr. PH. DAWSON , Dr. O. BARD

‘Soviet academics and engineers are very active in their study of innovative and vital development fields
of Tribotechnology:

- Selective Mass Transfer (the No-Wear Effect);

- the Hydrogen Wear;

- Finnish Anti-Friction Non-Abrasive Treatment’.

/From the prospectus of the ‘Friction and Wear ' Journal, the early-80s/

Beaywmuii cnenuaiMcT no TpeHuio, uzHocy u cmaskam CIIHA
aoktop, npogeccop .PUT'HHU

«BO3MOXHBIM MyTEM COCPEAOTOYMTH BHHUMaHHe Ha 3ddekre u36u-
paTesbHOTO NEpEeHOca SBISETCS MPOBEACHUE CHELMATbHON MEXIYHapOAHOH KOH(EpEHIIHH.
Menee aMOHIIMO3HBIM, HO MOJIE3HBIM aKTOM Oblila Obl OpraHu3alys CreUalIbHbIX CEKLHUM 10
M30MpaTenbHOMY MEPEHOCY Ha MPOBOAMMBIX KOH(pepeHHsax. Bo3moxHa Takke opraHusaims
COBMECTHOrO NMpoeKTa Tuna nporpaMmbsl « YAMAS».

«ITosBoss1 MTOT, XOTENOCH OBl OTMETUTD, YTO YJIy4ILEHHE aTMOC(hEpbl MEXKAYHAPOIHOIO CO-
TPYAHHYECTBA CO3/1a€T HOBLIE BO3MOXKHOCTH Iporpecca B 00JacTH TPHOOTEXHUKH. MOXHO
MPEANONIOKUTh NEPCIEKTUBHOCTh KOHUEHTPALMK MEX/IyHAPOAHBIX YCHIIMM HA KCCIEI0BAHHM
(pUKLIMOHHOTO MEPEHOCA, B YHACTHOCTH, M30MPATEIbHOTO MEPEHOCay.

/ «Tpubonorus: Uccaenosanus u npunoxenus: Onbit CILIA u crpan CHI» / [Tox pen. B.A.

Benoro, K.Jlynemsi, H.K.Mbiukuna. — M.: Mamunoctpoenue; Heto-Mopk: Anzepron npecc,
1993./

Leading US researchers in the field of Friction, Wear and Lubrication
Prof. Dr. D. RIGNEY

‘A possible method to focus attention on the Selective Mass Transfer Effect is to conduct a special-field
international conference. A less ambitious and a more reasonable action to take would be the organization of
a special-interest group (section) on the Selective Mass Transfer on some existing conferences. It would also
be possible to organize a joint project of the sort of the YAMAS programme ',

‘Summing up, I would mention that the advanced international cooperation spirit would create new
opportunities for the progress in the field of Tribotechnology. We may suppose the perspective in the
concentration of the international effort in the research of the friction transfer, and Selective Mass Transfer
in particular’.

/Tribotechnology. Research and Applications. USA and CIS Experience. 1993/
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BPYYEHME 30/10TOA MEJAINMW MO TPUEONOrMU rAPKYHOBY [.H.
(PoTopenoprax u3 Noconscrea Benukobpuranun B Mockse)

DMITRIY GARKUNOV BEEING AWARDED WITH THE GOLD MEDAL IN TRIBOLOGY
(Photo-report from the UK Embassy in Moscow)

24 mapta 2006 roaa B nocosnsctBe Bennkobpuranun B MOCKBE COCTOAIOCH BPyUEHHE
30510TOH Me1al AHIIIMHUCKOTO KOPOJIEBCKOro 00IECTBa HHKEHEPOB-TPUOOIO0rOB AOKTOPY

TEXHHYECKHUX HayK, npodeccopy JImutputo Hukonaesuuy ['apkyHoBY.
The ceremony was held on March 24, 2006, at the UK Embassy, Moscow, that
Prof. Dr. Dmitriy N. Garkunov was awarded with the Gold Medal in Tribology

on behalf of the Royal Society of Tribology Engineers

OHToHHU Paccen BpeHTOH —

[Tocon Benmkobpuranuu B Poccuiickoit
Denepaunn (¢ mapra 2004 no 2008 rox)
Sir Anthony Russell Brenton,

UK Ambassador to the Russian Federation
(between March, 2004, and 2008)

IToconseTBO
British BenukoGputannn B Mockse
Embassy UK Embassy, Moscow

NOCONLCTBO
BEAMKOSPHTAHN

JI3Bu BUHCEHT, COBETHHUK MOCOJIBCTBA
BenukoOputanun B Mockae,
u npogeccop [.H.I'apkyHos
David Vincent, Councilor,
UK Embassy, Moscow,
and Prof. Dmitriy N. Garkunov

Orsernoe cioBo [.H.I'apkyHoBa npu Bpyuennu emy 301070 Meaanu MexayHapoaHOro COBETa Mo
Tpubonoru (3a cronom — A.T.H. badens B.I, cynpyra JI.H.I'apkyHosa).
A thanksgiving address by Prof. Dmitriy N. Garkunov at the ceremony of the awarded
with the Gold Medal of the International Tribology Council
(at the table — Dr. Valentina G. Babel, co-author and spouse of Prof. Dmitriy N. Garkunov).



r TRIBOLOQY
' TRUST
ERICURINRD

this certifies that
THE TRIBOLOGY GOLD MEDAL
or 2008

has been awarded to

C Prokessor Dimitvii N Garkunay

for technical contributions in
the fieid of Trbology

TR R SR
10 N GAL K TN
o TP At

I'pamota 1 3070Tas HMEHHas Meanh MeKyHapoHOro CoBeTa o TpUbOIorHy,
spyuennbie JI.H.[apkyHOBY 3a IocTHXeHNA B 001aCTH TPHOOIOrHH.
Diploma and the name-bearing Gold Medal of the International Tribology Council
awarded to Prof. Dmitriy N. Garkunov for his outstanding achievements in the field of Tribotechnology.

JI.H.I'apkyHos u B.I.ba6enb B kpyry kosier
¥ YYEHMKOB ITOCIIE Bpy4eHHs 30710TON Meaiu
MeskayHapoaHOro coBeTa no TPUOOIOrUn.
Prof. Dmitriy N. Garkunov and Dr. Valentina
G. Babel among their colleagues and followers
after the ceremony of the award with the Gold
Medal of the International Tribology Council
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