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KPUCTANNTU3ALUUA METANINIOB B CU/10BbIX MONAX
LEHTPOBEXHbIX CUJ

Hay4yHoM OCHOBOM TEXHONMOIrMM CO34aHUA HOBbIX MaTepuarnoB SIBNAETCA HangeHHaA POCCUNCKUM
y4€HbiMm A.B. lNonoBbim (1947-2005) 3akoHOMepHOCTb pa3oBOro nepexoAa U3 COCTosHUS pacnnasa
B TBEpPAOE TENO B UCKYCCTBEHHbIX CUNOBbLIX HECTaLMOHapHbIX nonsx. Mony4yeHHble pe3ynkraTbl
NabopaTopHbLIX UCTIbITAHUIA NOATBEPXKAAIT NPaKTUYecKyto 3chp¢hpeKTMBHOCTbL HOBOW TEXHOMOMUM,
Onaropaps KoTopou pa3paboTtaH psA YHMKanbHbIX MeTannypruyeckux TeXHONorMn nony4veHus
CnJlaBoOB METasNOB C 3aAaHHOWN CTPYKTYpou (OT CyOAEeHTPUTHON [0 MOHOKPUCTANSINYECKOMN).
PaspaboTtaHHble TEXHOMOrMM NO3BOSNIUIIN CO3AaTh NPOKaT aflloMUHUA-MarHMeBOou rpynnbi €
coaepxaHMem marHus Bbiwe 8 % (Ao 20 %) ¢ nokasaTenamu nnacTtu4yHocTn ot 8 o 40.

Tabnuua 1
CpaBHeHue ctanu 12X18H10T n cnnasa PC-A10Mr-0
Mpepen npoyHoctu, MMMa 441...568 550...579
d Mpepen tekyuectn, MMa 156,8...215,6 275...285
OTHOCUTenbHoe yannHeHue, % 35...43 38...40
YpapHasa BA3KocTb, KO/ mm?2 8..10 4..6 )
& \
140...450 '
Teéppoctb no BpuHennio HB, Kr/mm? 158

ANA rPynnblYEPHbIX METaNI0B




| /7 KPUCTANNTU3ALUUA METANINTOB B CU/10BbIX NOJIAX
. g LEHTPOBEXHbIX CUN

' BaxHbIM siBRsieTCA TO, yCTaHOBKa 3KONOrMYeckn HeMTpanbHa (HeT noTpe6neHus Boabl U HeT c6poca
loTpaboTaHHbLIX BOA), N0 rabapMTam COM3MepyMa C CyLLEeCTBYIOLMMMU, MOMTHOCTLIO MHTErpupyeTcs B
‘CylliecTBYIOLLiEe MPOU3BOACTBO, MaCLLUTaGUPYETCA U MOXET NPUMEHSITLCS PAAOM C CYLLECTBYHOLMMM
KpucTannusatopamm, kak gonosniHeHue. Bce cnnaBbl, HbIHE NPOU3BOAUMbIE NMPOMbILNIEHHOCTLIO, MOryT
'g%onupOBaTbcn B HOBOM KpUCTanmnu3aTope, a Takke MoryT MoauuumMpoBaTbCsl C 3aMeTHbIM

ynyYlueHMeM Cny>ke6HbIX CBOMCTB NPU COXpPaHEHUU XMMUYECKOro CocTaBa Unu nNnpyu coxpaHeHum
CBOWCTB MCNOJSIb30BaTh 00riee 3KOHOMHbIA COCTaB.
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KPUCTANNTUSALUUNA METANNOB B CU/10BbIX MOJIAX
LEHTPOBEXHbIX CUN

[pumMeHeHue nuratyp, U3rotoBrieHHbLIX NO HOBOW TEXHOSOMUU, NpUBeaeT K 3HaYMTerIbHOMY
YIy4LlIeHUIO CTPYKTYPbl MeTanIM4eckux oTnmBok 6e3 nsmeHeHus 6azoBoro NpPoM3BoACTBEHHOIo
npouecca ux nonyyeHus. K ewe 6onbluiemy ynyuilieHUo 6a30BbIX CIyXXeOHbIX CBOUCTB
MeTannM4yecknx oTNMBOK NpuBeAeT 3aMeHa CyLLeCcTBYHOLMX TEXHOMOrMIN npoLeccos
KpucTannu3auMm Ha npeanaraemMylo TeEXHOMOrMI0 poTaTUBHOM KpUCTannmsauum.

CunoBoe norne UeHTPOOEeXHbIX CUMl, BO3AEUCTBYS HA NOBEPXHOCTHOE HaTsXKeHue, NNOTHOCTD,
BA3KOCTb, TENJIONPOBOAHOCTb, TEMSIOEMKOCTb U TEeKy4eCTb KpuCTannusylolerocsi pacnnasa,
NOHMXKAET BENMMUMHY Mexda3HOM SHeprusi Ha rpaHuue pacnsaB-BKINOYEeHUe, YTO NPUBOAUT K
YMEHbLLLEHUIO pasMepa KpUTUUYECKOro sapobillia U CHUXKEHUIO NIMHEMHOW CKOPOCTU pocTa
3apopbiwa. 3T ob6CcToATENbLCTBA, B CBOIO 04Yepeab, Aal0T BO3MOXHOCTb perynupoBaTtb pa3mMepbl
3epHa OT CybaeHAPUTHbLIX A0 MOHOKpUCTaNnuyeckux n popmmpoBatb OQHOPOAHYIO B
KpucTtannorpacdn4eckomMm oTHoweHUU cTpykTypy. Kpome Toro, B rpagMeHTHOM nore ueHTpudyr
AOCTUraeTcs BbiTeCHEHME HeMeTannMMyecKux BKIHOYEHMN 1 NpakTMyeckoe OTCyTCTBME ra3oBou
MOPMETOCTH.

Cmpykmypa cnnaea 7085 ‘
npu 100-kpamHom yeenudeHuu: ¥
a) omnueka e eaghesibHyro g |
usnoxHuyy (Kg = 1);

6) omnueka e

ueHmpudgbyaasnbHOLUl ycmaHO8Ke



‘cpagHeHuU ¢ nepebiMu O8yMsi 2pynnamu.

KPUCTANNTUSALUUNA METANNOB B CU/10BbIX MOJIAX
LEHTPOBEXHbIX CUN

BbiBop
C TOouKMn 3peHunA ncnosib3oBaHusA B peaanoﬁ 9KOHOMMUMKe BCe nony4vyaembie C npumMmeHeHnemMm HOBbIX
TexHomnorumn MaTepuasnbl MOXHO pa3fesiuTb Ha TP OCHOBHbIE rpynnbl.

1.CpasHumernbHoO dewéebie Memassiudeckue Mamepualsibl, KOmopbie rMPou3eo0ssmcsi 06bIYHbIMU
mexHoJ102uYeckuMu criocobamu, npuobpemarom yry4duieHHble ceolicmea 6e3 yeesiu4eHus
cebecmoumMocmu, rpuU 3MoM 8 HEKOMOoPbIX C/Ty4Yasix UX NMpPou3eodcmeo cmaHoeumcs ewé
deweerte. .

The Director of the United States
Patent and Trademark Office

I

2 [opozcocmosiujue ebICOKOKaYecmeeHHbIe, creyuasibHble
Mamepualsibl, npouseodcmeo KOmopbIiX 8K/lro4aem 8 cebs
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(mepedenoe), Hacmo 3koso2uyecku epedHbix. Hoeble Otatoc

MmexHOoI02uUU rMo3e0JIsitom noJsiy4ams Heobxoo0umbie ceolicmea o 0 { ’

United States Patent

OO0HUM nepedesioM, YMO pPe3Ko, U 8 6o/bWUHCMEe crly4yaes 6
pa3bl CHUxaem ce6ecmoumocms nNPodyKyuu. Imo
OMHOCUMCS1, Hanpumep, K CO8PeMeHHbIM 2paHyJIbHbIM U
NopowkKoebIM MEXHOJI02USIM, COCMAasJISIIoWUM 3Ha4umesibHyH
Yacmb Mupoeol Memasuiypauu ¢ 80esie4eHUemM MHO20
MunnauapoHbIX hUHAHCOBbLIX PECypCos.

America

3.A6co0/110mHO Ho8bI€e MO C8OUM ce8olicmeam Mamepuarbl,
Komophbie 8 NpuHyune He803MOXXHO MoJTy4uUMmb Ha
cospeMeHHOU mexHoJsioeu4yeckol 6ase, npu 3mMomM cmoumMocms
camMozo npou3eodcmea He 6ydem cusibHO omJIU4ambCsi 8
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Modern Qil Additive for Surface Modification and Energy Saving

(#1-2 Remote Vehicle Start Intelligent Surface Isomorph)



afllilﬂliflli‘ﬁbm pplication of tribotechnology with RVS-ISI for
LEKTP industrial and transport enterprises
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yﬂﬂﬁﬁﬁﬁﬂﬂa|n Technology

»Technology is based on the
the process of isomorphism

Particles RVS-ISI are added to carrier (oil, water,
gasoline, kerosene, lubricoolant, different gas
mixtures, etc.)

In the process of friction of the conjugated
surfaces arising microimpulses in the contact
mark cause high local temperatures (above
1000° C) and pressure under thousand
atmospheres, that starts the process of
isomorphism.

Technology RVS-ISI allows to control the
duplication of the vacancies and filling them
with ligands and to control the gradient of
the dislocation density.
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PATGCRMH
HHEREREPHbIN

UEkTP

esult of

application

Hereinafter this layer is oriented
along the electromagnetic field,
forming the surface isomorph on
the entire surface of the contact
mark .

In areas of raised deterioration,
occurs restoring of the geometry
and surface hardening of metals.




omparison of processing technology
with Lubrifilm, Slider-2000, teflon and other additives

Characteristics and -
Hardening of the friction oo ied
surface P

before obtaining
optimal clearances

decreasing

at each change of oil

fully compatible

up to 0,008

10 -15%




esting laboratory in SUSU

strengthened metal

original metal

The microstructure of the steel end plate, processed by o
RVS-ISI
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EHTP

Application field of

v’ The fuel equipment of high pressure

v' Hydraulic system and hydraulicdrives

v" Rotary, screw and piston compressors

v" High-speed pumps, turbines

v’ Ventilators, all types of bearings

v Internal combustion engines

v" Heavy lifting and transport equipment

v Machine-tool equipment

v Rolls tube mills

v Open gears and chain transmissions

v’ Slide and friction pairs using
lubricating grease and etc.



LT he measuring of RMS vibration velocity in bearings
HHHEHEPHBIN
WEHTP of exhauster N22 UAZ S
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EHTP

The measurement signals of bearings of

TEXHOAOTNA

mill fan BM Ne3 of RUSAL

I Bocrporoca
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Mill fan N23 type-MB-75-1200,
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Example of chart measuring of video signals in
radial direction on bearing from the fan wheel
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Hﬁﬂiliﬁlfmhlu Vibration monitoring of decomposers N26 an@7Zii?
EHTP on UAZ (SUAL) before and after application of |

Decomposer

for decomposition of
aluminate solutions
3500t capacity
includes : cylindrical
body with flat bottom
and lid,

multilevel mixing
device set on the
axis of the frame
with actuator on the
top of the lid.
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HREREPHbIH

t=0D7648c BC 111 = D22g

0.03

0.05

Vibration monitoring of decomposer N211 &

s |
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before and after application of
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after 400 hours of work
in normal mode after
=== application of RVS-ISI




pectrograms of vibration signals

MAEEF before and after application of

LEATP

axia

direction

El nCH"I.FIPHI:IE KOOpaMHETEl
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a0
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125
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aimensions
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On the spectrogram performed in polar
coordinates after using the synchronous
mode of the accumulation of vibration
signals is clearly seen the runout of the
shaft in the direction 143 - 9o deg.

After 400 hours of work of decomposerin
normal mode after applying
RVS ISI, bearings parameters went back to

normal o
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PATbCRHN rocessing of production units on UAZ | .
EHTP

Improving of energy efficiency with RVS-ISI application

63

load currentin (A)
(0] (0] (Ol (9] [e)) (@) (@)]
N EY (@)} [0e} o N S

1 original state 2 after RVS-ISI application




omparing of RMS vibration velocity values of bearings of deco
before and after application

Radial direction

Axialdirection

3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20
~4— Common signal level - Common signal level ~4~NEW




" Comparing peak levels of vibrate signals on bearings of decomposers
Ne 6 m Ne 11 before and after application

MVA.A—A/N

Pap,maanoe HallpaBJ/ieHue

9 10 11 12 13 14 15 16 17

Tangential direction

8 9 10 11 12 13 14 15 16 17 18 19 20

Axial direction

7 8 9 10 11 12 13 14 15 16 17 18 19 20

—4—pole before -m=pole after -#=new




(I earing’s vibration monitoring on the equipments
HHREHEPHDIH
LIEHTP of LLC «GazpromTransgaz»

TTA-161T “Ypan© [1]

The measuring of RMS of bearing'’s vibration velocity was made at maximum operating
mode of GPA-16 UTG and GTK 10-4B in the order of current operation

Yacrora 1100.00Mu  ypoeeds [CK.3] 0.009562 wr/c Yacraora 1094.00 My yposes [CK.3)] 0016436 rrdc
eI Pt

15 Frequency 1094.00 Hz Level RM S 0.016436mm/s

Frequency 1100:00 Hz Level RM'S 0:009562mm/s
Radial direction
1 ————— 02 21.03.2017
Radial direction
The scale was increased|in 5 times

16.12.2016

0h

200 400 B0 200 1000 Ty 1000 Ty



PA/IbCRHH he measuring of RMS vibration velocity in bearings P
HHSHEREPHbi -
EHTP 6 «Ural» before and after using

Radial direction

Tangential direction

- —_4 {1

8 9 10 11 12 13 14 15 16 17 18 19 20

TS ——

Axialdirection

T ——a—————— s —g—=u

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20

=e—common signal level before -~ common signal level after
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PA/bCRHH he measuring of peak value of bearings vibrat/Oamie
at GPA-16

O Rr N W A UL O N
1 1

T il A i
Idllytlllel UircCuorn

11 12 13 14 15 16 17 18 19 20

11 12

—o—pole before --pole after




PATACRAH he measuring of RMS vibration velocity values bearings of ¢

nlilm!pm il 4B before and after application

Radial direction

PaN I~ d
N N~/ —

4 5 6 7 8 9 0 11 12 13 14 15 16 17 18 19

Axial direction

2 3 4 5 6 7 8 9 00 11 12 13 14 15 16 17 18 19 20

——common signal level before ——common signal level after




PANbCKAH : : : : -
RHEREPHbl he measuring of peak values of vibration signals in
UEHTP GTK-10-4B bearings

A R AN
[\ Radial direction / N\
[\ / AN
[\ / D— _
[
1
1

AN ~ N /[ O~
\N" N/

2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20

A

/\ Tangential direction
/
\ J N /

Axial direction

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20

——pole before ——pole after



yﬁﬂﬁﬁﬁﬂﬂ.|n he field of application

e = : pAA
Railing, railway points and frogs

Transport machinery,
including diesel locomotive

Different units and machinery of general-purpose,
which use lubricating grease, and also: heavy lift and
carry equipment and machining facility, open
reducers and u chain gears e



mliflli‘mhlu he changing of pressure in cylinders diesel locomoti ve
EHTP CHMEZ-5502 after using

Pc, krc/em2
Before RVS-processing

In 15 hours

32

31 31 31 31

31 30,

29

28

27

I /i @
IS o chonce: R R T




PATbGRAH ' - i
yHHHIEHIPHhIH he results of processing the the diesel engine

by

= |n 16 hours after RVS-IAS processing it is noted substantial reduction
vibration characteristics of diesel’s block

= The rattling in the bottom part of block reduced at the average on
26,6 %, and in the top part —at the average on 54 %

= The compression pressure in cylinders increased at the average
onl2 %

» Hourly fuel consumption in the idling reduced on18-24 %
= Hourly operating fuel consumption reduced on 8,7 %
= QOil pressure increased at the average on 9 %

= RVS IAS processing allowed to restore characteristics of diesel
locomotive up to certified values

= Todecline current and extensive repairs



Lo he processing of screw  compressor
IEHTP IN Kosulinskij abrasive factory

o b
%\E;‘E',\«‘h R

The compressor was
completely restored
without expensive
extensive repairs




PATbORMH : : !
HRREREPH i he processing of forming rollsin

rail- beam workshop

The resource of
rolls increased
from

4501.

t{0 1100 L.
without extra
hardening

Isomorph surface
has the mode which
IS similar with the
surface of
damascene



LU he recovery of bush bearings and coil clutches’ heat
HHREHEPHDIH . ! I PBE Wik
turbines of Krasnogorskaya heat electropower station

Every clutch has the diameter 800 -1000 mm.
There are steely springs between blades

The slots and the parts of springs were

uuuuuuuuuu

o

MW
The turbines according to the vibration are in regular operating
mode after processing according to the RVS-ISI e
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HEHTP

Object under observation according to the old trace
compositions’ substitution in 60 min

RVS + oil I-20A 50 ml/smg (teflon)
RVS + ail I-20A 50

+ oil I-20A
+ oil I-20A

+ oil I-20A
+ oil I-20A

+ oil I-20A
+ oil I-20A

+ oil I-20A
+ oil I-20A

+ oil I-20A
+ oil I-20A

+ oil I-20A
+ oil I-20A

50 ml/5mg
50 ml/5mg

50 ml/5mg
50 ml/5mg

50 ml/5mg
50 ml/5mg

50 ml/5mg
50 ml/5mg

50 ml/5mg
50 ml/5mg

50 ml/5mg
50 ml/5mg

+oil I-20A 50 ml/5mg
+ ail I-20A 50 ml/5mg

+ oil I-20A
+ oil I-20A

+ oil I-20A
+ oil I-20A

50 ml/5mg
50 ml/5mg

50 ml/5mg
50 ml/5mg

RVS-ISI technology

Roller tearing,

mg.
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-0

-1,5
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-14
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- 2,4

-11
-1,8

-3,6
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-2,9
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-0,8
-0

Paddle tearing,

mg.

-1,4
-0

-2,0
-2,3

-1,6
-1.8
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-2,3

-1.2
-2,1

-3,8
-4,0

-1,6
-2,0

-1,5
-2,0

-2,0
-2,5

-1,2
-0

he comparison of antifriction preparation according to coefficient of
thermal expansion and tearingin MTU — 01 (TU 4271)-001-29034600-2004
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Full recovery of the geometry worn metal
friction unit’s surface, hardening and
imparting it high antifriction characteristics.

The peculiarity of our work

The technology of RVS-ISI is used
according to the results of equipment’s
diagnostic study. Full surface recovery is
possible with a tear till 60%-70% without
mechanical damage existence.

Variants of interactions
We welcome mutually beneficial

and business forms of
cooperation!

The originality of our developments

The technology of RVS-ISI allows to block
hydrogen embrittlement and metal ageing,
to manage the density gradient of
dislocations, providing with the high
Solidity of mechanical engineering
assemblies.

Prospective researches

The enterprise produces mineral
compositions at the rate from 5 mR. to 0,1
mR. In the near future our aim is to get the
product below 0,1mR., it will allow to
increase the effectiveness of technology
repeatedly.

All enterprises, where it is operated
mechanical equipment and where there are
some friction processes.



Thanks for attention!

Prof. Song-Jeng Huang Taiwan Tech & 44 = #c4 & 1 < ##
sgjghuang@mail.ntust.edu.tw ; Imehs@gmail.com



