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Yroab u nudgpoBasi FIKOHOMUKA

D. FO. Qurumonos

000 «Cymumomo Kopnopatiwun Llenmpanvnasn Eepazusy,

E-mail: fedor.filimonov@sumitomocorp.com

Yuumwieas memnvl pazgumusn Mupogou SKOHOMUKY, UHHOBAYUOHHBIE MEMOObL U NPUEMbL HAYUHATOM NPUMEHAMbCS
8 yorce mpaouyUOHHBIX OMPACTIAX, 8 MOM YUCIE 8 Y2ONbHOU npombliienHocmu. B cmamve usyyaemcs onvim
Gopmuposanus «yugposouy sxkoHomuxu 8 Poccuu u npumenenus HO8eUUUX Yu@PpoGvlX MexXHOA0UL

npu 006wiye u pearuzayuu yeis.

KiroueBsble c10Ba: yroib, SKCIOPT, HH(POBast SKOHOMHUKA, TII00ATN3AIINS.

F. Yu. Filimonov

Sumitomo Corporation Central Eurasia LLC

Coal and the Digital Economy

Taking into consideration the pace of the world economy development, innovative methods

and techniques are applied in already traditional industries, including coal mining. The article examines

the experience of the digital economy formation in Russia and the application of the latest digital technologies
in the production and sale of coal.

Key words: coal, exports, digital economy, globalization.

OnruMuszanus y3jia GppakuuoHMPOBAHUSA NPOAYKTOBOM cMeCH Npouecca ri/IpOKOHBEPCUU
He()TAHBIX OCTATKOB HA CTA/IUH MPOEKTHPOBAHUSA

H. A. Tumogpeesa, B. M. Kanycmumn

PI'Y negpmu u easa um. U. M. I'voxuna,

E-mail: nadezhda_timofeeva.study@mail.ru

C yenvio 00noIHeHUs CyuecmayIowull nPAKmuK u pykogooCme no npoeKmuposaniio y3ia GpaKkyuoHuposanus
HeQhmAHBIX cucmeMm, HACMOAWAs CIAMbsL NPEOCMABIslen GaPUAHT ONMUMUZAYUU V314 PPAKYUOHUPOBAHUSL
YCMAHOBKU 2UOPOKOHBEPCUU C UCNOTb30BAHUEM MAMeMAmuieckol mooenu, paspabomantotl 8 Aspen Hysys®.

Vzen ¢ppaxyuonuposanus npedcmagisem co6oti OMnapHyro KOJOHHY MANCENbIX Y21e8000P0008 U OCHOBHYIO KOIOHHY
@paxyuonuposanus. /lna onmumuzayust y3ia GpakyuoHuposans UCNOIb308AH UHICEHEPHDLIL CROCO0 YenudeHUs
K02(hpuyuenma nemyuecmu mexncoy 1e2KOKUNAUUMU U MIAACETOKUNAUWUMU YeTIe8000P00aMU 3a CUEN CHUIICEHUS
dasnenusi 8 OCHOBHOI KonoHKe. [Ipueedeno cpasnenue mexHoI0SUHecKux napamempos pabomul KOJIOHHbL 00 U NOC/e
onmumuzayuu. Paccuuman ouamemp onmumuzupoanHoil KOIOHHbL U NPOBEOEH NOBEPOUHDLI 2UOPABIUYECKULL pACYem
Ha gapuanm 3axaebvieanus KoIoHHbl. [Ipedcmasnennbie mexHon02uYecKue peuenus Mocym Oblmb UCHOIb308AHbL NPU
nPOEeKMUPOSAHUL NPOMBIULTIEHHOU YCMAHOBKU 2UOPOKOHBEPCUL MAICETIX HEPMAHBIX OCIAMKO C 8blCOKOU
npoU30OUMENbHOCIBIO.

KiroueBble c10Ba: THIPOKOHBEPCHS, y3el (PpakinoHUpOBaHUs, KOIPPUIIMEHT JieTydecTH, (pakTop 3axIcObIBaHMS,

IIPOCKTUPOBAHUE, OIITUMH3AIUA.



N. A. Timofeeva, V.M. Kapustin

Gubkin Russian State University of Oil and Gas

Fractionation Unit Optimization on the Stage of Design

With an objective to supplement guidelines available as general rules of thumb for the grass-root design

of the fractionation unit using petroleum mixtures, this article presents the optimization of the fractionation unit
by means of the mathematical model developed in Aspen Hysys®. Fractionation unit constituted a stripping column
for heavy hydrocarbons and main fractionation column. To optimize the fractionation unit, an engineering approach
is used to increase the volatility coefficient between low-boiling and high-boiling hydrocarbons by reducing the
pressure in the main column. Comparison of technological parameters of the column before and after optimization
is given. The diameter of the optimized column was calculated and hydraulic analysis in the case of flooding

was carried out. The presented technological solutions can be used in the design of industrial hydroconversion unit
with high performance.

Key words: hydroconversion, fractionation unit, volatility coefficient, flooding factor, grass root design, revamp.

AHTHKOPPO3MOHHBbIE MOJUYPETAHOBbIE MOKPHITHA

HA OCHOBE OTXO/I0B I'HJIPOJIM3HOT0 MPOM3BOACTBA

T. B. Pusxuna

PI'Y ne¢hpmu u eaza um. Y. M. I'yoxuna,

E-mail: rivkin1950@yandex.ru

na 3awumol KOHCMPYKYUOHHBIX MATNEPUATIO8 OM KOPPO3UU DOIbULOe 3HAYEeHUe UMEIOM HOTUMEPHble TAKOKPACOUHbLE
nokpvimus. M3 Hux Hauboavuee 3HaieHue umeiom noauypemanosbie aHmuKoppo3UOHHbIE 1aK08ble NOKPLINIUAL

B xauecmee ocrosvl nonuypemanoguix 1aK08bix KOMNO3UYUL UCHOIL308AHbL (POPNOIUMEDPDL, CUHIMESUPOBAHHBIE HA
0CHOBE OMX0008 2UOPOIUSHO20 NPOUBOOCMEA. DMO NO36OUNO PACUUPUMND CHIPLEGVIO 6A3Y 2UOPOKCULCOOEPIHCAUIUX
KOMNOHEHMO8 OJisl NOAUYPEMAHOBLIX KOMROZUYUL, pelums npodiemy payuoHaibHo20 UCHOIb308AHUS
NPOMBIULTIEHHBIX OMX0008 U NOTYYEHUEe BbICOKOIDPEKMUBHBIX 3AUUMHBIX NOKPLIMULL MEMALIOKOHCPYKYULL U
mpy6onpoeo006 om KOpPpPO3UOHHO20 8030€UCMEUSL.

KiroueBsble c10Ba: aHTHKOPPO3UOHHAS 3aIINTA, JAKOKPACOYHBIE MTOJINYPETAHOBBIE TOKPHITHS,

KCUJINTaH, GOpIoInmep.

T. V. Rivkina

Gubkin Russian State University of Oil and Gas

Anticorrosive Polyurethane Coatings Based on Waste of Hydrolysis Production

Polymer paint coatings are of great importance for the protection of structural materials against corrosion.

Of these, the most important are polyurethane anticorrosion coatings. Pre-polymers synthesized from hydrolysis
wastes were used as a basis for polyurethane varnish compositions. This allowed to expand the resource base

of hydroxyl-containing components for polyurethane compositions, to solve the problem of rational use of industrial
wastes and to obtain highly effective protective coatings for steel structures and pipelines against corrosion.

Key words: anticorrosive protection, paint and varnish polyurethane coatings, xylitan, prepolymer.



PecypcocOeperawomasi TeXHOJOrM JIA3€PHOI0 JeripOBaHUSI HHCTPYMEHTAJbHBIX cTaJIel

U. C. Benawoea®, T. B. Tapacoea?, J]. B. bonozoe®

MANTTY « MAJIHy, *MI'TY « Cmanxuny, *HUY «MAHy,

E-mail: irina455@inbox.ru

Cmambs nocesuyena mexuoao2uu 1azepHot 00padomKu n08ePXHOCMU Y2nepOOUCTHBIX U HUSKOIE2UPOBAHHBIX
UHCTPYMEHMATILHBIX CIael, 3aKI0Yarweics 6 nepeniiage n0GepXHOCMU U 1ecupyrowell 00MasKu ¢ Yeavio
NOAYUEeHUS MOOUPUYUPOBAHHO20 CILOSL C NPUHYUNUATLHO HOBBIMU, 8bICOKUMU QUIUKO-MEXAHUYECKUMU
xapaxmepucmuxamu. Mcnonv3ys knaccuveckue ouazpammol Lllegphe cocmas — ceoticmeaa, gpibpansvt onmumaibHble
KOMNO3UYUU HACLIYAIOWUX CPeO, NO3BONAIOUUE MUHUMUSUPOBAMb USHOC ROBEPXHOCMU NpU mpeHuu. Jloxazana
aA0eK8amHoCms 8blOPAHHO20 NAPAMEMPA ONMUMUZAYUY — UHINESPATbHOU MUKPOMBEPOOCmU, M.K. HallOeHd ee
BHAYUMASL KOPPETAYUSL C UHMEHCUBHOCMbIO uznawuganus. [locmpoenvl ouazpammol, c6:13b18aI0WUE NAPAMEMPbL
JIA3ePHO20 UBTYYEHUs. C PA3MePaMU HOJYYAeMbIX MOOUDUYUDOBAHHBIX CLO€E, YMO 0aem 603MONCHOCTD YCIMAHOBUNb
BHAYEHUs. KDUMUYECKUX dHEpeUll OISl UCCIeOYeMblX CIaiell, 02PAHudUeaIOuUx 00IacCmu ¢ 2apaHmupo8aHHbiM
J1e2UPOBAHUEM.

KiroueBble ci10Ba: 1azepHOE JIETHPOBaHKEe, MOTUPUITMPOBAHKIE, HU3KOJICTHPOBaHHbIe ctanu, auarpammer Llledde,

HUHTCTrpajibHast MUKPOTBEPAOCTh, UHTCHCUBHOCTE U3HAIIMBAHUA.

I. S. Belashoval, T. V. Tarasova?, D. V. Bologov®

Moscow Automobile and Road Construction State Technical University (MADI),

2MSTU “STANKIN”,

3Moscow Aviation Institute

Resource-Saving Technology of Laser Alloying Tool Steels

Article is devoted to technology of laser processing of a surface carbonaceous and low-alloyed tool steels,
consisting in remelting surface and the alloying plastering for the purpose of receiving the modified layer

with essentially new, high physicomechanical characteristics. Using classical diagrams of Scheff ““structure-
property”, the optimum saturating compositions, allowing to minimize wear of a surface at friction are selected.
The adequacy of the chosen optimization parameter - the integrated microhardness is proved, since its significant
correlation with intensity of wear is found. The diagrams connecting parameters of laser radiation with the sizes of
the received modified layers are constructed that gives the chance to establish values of critical energy for
investigated steels, limiting areas with the guaranteed alloying.

Key words: laser alloying, modifying, low-alloyed steels, diagrams of Scheff, the integrated microhardness, intensity

of wear.

OuneHka HU3KOTEMIIEPATYPHBIX MPEIEIOB
NMPUMEHEeHN AN3eJbHBIX TOIJINB

E. B. bepecnesa, A. I1. Owenxo, B. B. Jlynesa, E. A. lllapun
@AY «25 N'ocHUU xummomonozuu Munobopomnst Poccuuy,

E-mail: beresnevaev@mail.ru



Ananuz memooos ucnvimanuil 8 pOCCUNCKUX U 3apyOedtCHbIX CIAHOAPMAX NO OYeHKe HUSKOMEMNEPAMYPHBIX CEOUCE
OU3EILHBIX MONAUE NO3GONUNL YCIMAHOBUMb, YMO HU N0 OOHOMY U3 CYWECTNEYIOUUX MEMOO08 HENb3s C 8bICOKO
00CMOBEPHOCTBIO ONpedemy HUSKOmemMnepamypHule npeodeivl NPUMEHEHUs 3UMHUX U APKIMUYECKUX OU3ETbHBIX
monaus. Paccmompen 6onpoc o 803M0dCHOCIU NpUMeHeHUs Memooa OuggepeHyuanbHoll cKanupyowe
Kanopumempuu 0Jis UCCe008aAHUS HUSKOMEMNEPAMYPHBIX CE0UCME MONIUE U NPOCHOZUPOBAHUL MUHUMATILHOU
memnepamypul npuMeHenus 0Jis 6cex MapoK OU3enbHO20 MONIUBA, 8KII0YAs 3UMHUE U apKMUu4ecKue.

KioueBblie c10Ba: MUHUMAIIbHASI TEMIIEPATypa IPUMEHEHUS, TpeJielibHas TeMIlepaTypa QUIbTPyeMOCTH, TU3eIbHOE

TOIJIMBO, JU(QepeHInanbHas CKaHUPYoIIasi KaJOpUMETPHsl, HU3KOTEMIIepaTypHbIe CBOMCTBA, (Da30BbIE MEPEXOIbI.

E. V. Beresneva, A. P. Oshchenko, V. V. Luneva, E. A. Sharin

25th State Research Institute of Himmotology of Ministry of Defence of the Russian Federation

Operability Temperature of Diesel Fuels

It was done a critical investigation of Russian and foreign approach for usability of winter and arctic diesel fuel
and it was shown that none of them is capable to provide lowest temperature of successful usage of diesel fuel.
It was discussed how differential scanning calorimeter can apply for prognosis of low temperature arctic

and winter disel fuel operability.

Key words: low temperature operability, cold filter plugging poin, cloud point, diesel fuel, differential scanning

calorimeter, low temperature parameters, phase transitions.

DJIeMeHThl CTATHYeCKOI U JTMHAMUYECKOH MoJesiell OLIeHKH PHCKA ONIACHBIX NPOU3BOACTBEHHbIX
00bEeKTOB He()TEra3oBoOro KOMILJIeKca

E. E. ©omuna

PI'Y negpmu u eaza um. U.M. I'yoxuna,

E-mail: ka72@bk.ru

B cmamve npuseden nepeuens HopmamusHbix OOKYMEHMO8, Pe2IAMEHMUPYIOWUX KpUmMepuyu OmHecenus OnacHblX
NPOU3B00CMBEHHBIX 00BEKMOE K KAME2OPUAM PUCKA 8 00IACSX 0XPAHbL MPYOd, NPOMBIULIEHHO, ROJICAPHOL,
axonozuueckotl b6ezonacnocmu, I OudC 6 pamkax puck-opueHmuposanHo2o nooxo0d Ha030pHoU desmenvHocmu. B
3a6UCUMOCIIU OM KAME20pUU pUcka 00bekmos Had3opa onpeoeiena nepuoOudHOCHb NIAHOBbIX NPOBEePOK. Buvisgnenvi
27IeMeHmbl CMAMU4ecKoll, noy-OuHamuyeckol u ounamuueckol mooeneu oyenxu pucka OO negpmezazosozo
KOMNIEKCA ¢ Yeavio paspabomiu mep no obecneuenuto 6e30nacHoll ux IKCHILYamayuu

KiroueBble c1oBa: IpOMBITILIEHHAsT 0€30IIACHOCTD, TIOXKapHas 0€30MaCHOCTh, IKOJIOTHYecKasi 6€30MacHOCTh, OXpaHa
TpyJa, PUCK-OPUCHTUPOBAHHbBIN TTOJX0/I, OTIACHBIN MPOU3BOJICTBEHHBIN 00BEKT, KATErOPUU PHCKA, CTATUYECCKAS U

AVHaMHUYCCKas MOACJIN OICHKU pUCKaA.

E. E. Fomina
Gubkin Russian State University of Oil and Gas
Elements of Static and Dynamic Models of Risk Assessment

of Hazardous Production Facilities of Russian Oil and Gas Industry



The article provides a list of regulatory documents regulating the criteria for the classification of hazardous
production facilities as risk categories in the field of occupational safety, industrial, fire, environmental safeties, the
Civil Defence&Emergencies within the risk-based approach. Depending on the risk category of the objects of
supervision, the frequency of scheduled inspections is determined. The elements of static, semi-dynamic and dynamic
models of risk assessment of oil and gas industry to develop measures to ensure their safe operation are identified.
Key words: industrial safety, fire safety, environmental safety, occupational safety, risk-oriented approach,

hazardous production facility, risk categories, static and dynamic risk assessment models.

IIpou3BoaACTBEHHBII TPABMATH3M KAK MHOT0(aKTOPHOE sIBJIEHHE

T. 1O. JIlycmeapmen, O. H. Illabaposa

Kocmpomckoti cocyoapcmeennulil ynugepcumem,

E-mail: tlustgarten@yandex.ru

IIposeden ananuz HeCuacCmHbIX CIyYaes Ha NPeONPUAMUL 24306801 OMPACIU 3d 0ECAMb Jiem.

Paccmompenvr paxmopul, onpedensirowgue 603HUKHOGEHUE HecuacmHoz2o cayyas. Onpedenena 3a6uUcumocmy
MedHCOY MAMePUATbHLIMU 3AMPAMAMU HA MePbl NO CHUICEHUIO MPAGMAMU3MA U MAMEPUATTLHLIMU
NOCIe0CMBUIMU HECHACTHBIX CTYYAES.

KaroueBsble c1oBa: oxpaHa TpyJia, HECYaCTHBIN CiTydai, pacipeesieHue TpaBMaTu3Ma, TpyA0BOil cTax.

T. Yu. Lustgarten, O. N. Shabarova

Kostroma State University

Industrial Injuries as a Multifactorial Phenomenon

Labour accidents in gas sector enterprises in the past ten years were analysed. The factors determining occurrence
of an accident were considered. The correlation between material costs of measures to reduce injury

and material consequences of accidents was defined.

Key words: occupational safety, accident, distribution of injuries, length of service.

AHAJIN3 KOHCTPYKUUI NOJIIUITHUKOBBIX ONOP TEXHOJOTMYeCKOro 000pyA0BaHUS

CEPBUCHBIX MpeINPUsTHI

B. I'. JKapos, JI. B. Cymsuna, A. B. Makcumos

Poccutickuii cocyoapcmeennulil ynugepcumem mypusma u cepsucad,

E-mail: basille@mail.ru

Paccmompenst koHCmpyKyuu ROOWUNHUKOBLIX ONOP MAWMUH U MEXHOI02UYECK020 000PY008aHUA KOMMYHATLHO20
X03AUCmea u cep8UCcHbIX npednpusmui. Paccmompenst cnocobbl cmasku noOUURHUKOBbIX ONOP MAUUH U
MEeXHOL02U4eCcK020 000PYO08AHUL KOMMYHANLHOZ0 X03AUCMEA U cep8ucHvix npednpusmuil. Iloxazana
HeobX00UMOCMb NOBLIUEHUSL CPOKA CILYHCObI NOOUUNHUKOBLIX ONOP MAUUH U MEXHOL02UUECKO20

000pY008aHUL KOMMYHAILHO20 XO3AUCEA U CEPEUCHBIX NPEONPUSMULL.

KioueBble c10Ba: KOHCTPYKIHSI MOJIIMITHIKOBON OMOPBI, TEXHOJIOTHYECKOe 000pyI0BaHUE, CTUPaJIbHAsL MAIlIMHA,

MallliHa XUMUYECKON YUCTKH, CCPBUCHBIC IPCANIPUATHUS.



V. G. Zharov, L. V. Sumzina, A. V. Maksimov, FSBEI HE «<RSUTS»

Analysis of the Structures of Bearing Supports Technological Equipment of Service Companies

The design of bearing supports of machines and technological equipment for public utilities and service enterprises.
Methods of lubrication of bearing supports of machines and technological equipment of public utilities and service
enterprises are considered. The necessity of increasing the service life of bearing supports of machines and
technological equipment of public utilities and service enterprises is shown.

Key words: bearing structure construction, technological equipment, washing machine,

dry cleaning machine, household maintenance.

IKCIIIYaTAIMOHHASI MPUTOJHOCTH KOHTAKTHOIO y3J1a HU3KOBOJbTHOI KOMMYTAIMOHHOM
annapatypbl 3JIeKTPHYEeCKOr0 000py10BaAHUS KeJTe3HOA0POKHOI0 TPAHCIIOPTA C HOBBIM
JIEKTPUYECKHUM KOHTAKTOM

10. A. Kypeanosa, /]. C. Kypeanos, FO. B. Huxonoxun

MITY um. H. 2. baymana,

E-mail: kurganova_ya@mail.ru

IIpeonosicena npomviuiieHHas MeXHON02UsL U320MOBIEHU KOHMAKMA HU3KOBOIbMHOU KOMMYMAYUOHHOU
annapamypul sfekmpuyeckoeo obopyoosanus. Hoewitl konmakm, npedcmasisiem codoul, onvlmuslll 0bpaszey, paboyas
NOBEPXHOCMb KOMOPO2O CHOPMUPOBAHA MOPYAMU CRPECCOBAHHBIX NAPATIENbHO NIOCKOCMU AHUZ0MPONUU C0e8
epaguma 0OHO-HANPABIEHHOU OPUESHMAYUU, A CO CIOPOHbBL NOBEPXHOCMU MOKOCHEMA, KAXCObLIL CIOU epapuma
00epHym Memanitu4eckoli Cemkou, npu 3MoM OmMKpblmbvle KOHYbl CeMKU He 0ocmuearom paboyel no8epxHocmu
konmaxma. Ilpeomemom nacmosuje2o uccie008anus AGNAEmMcs OYeHKA IKCNIYAMAYUOHHOU NPUSOOHOCHU ONbIMHO20
obpasya 6 cocmase 1ekmpuiecko2o konmaxma pene I knacca naoexcrnocmu. Ha ocnosanuu uccneoosanui,
0CYWeCmBIAeMbIX C Yelblo onpedeneHus pe2lamMeHmuposanHblx Ol pacCMampuéaemblx KOHMAKmMo8 XapaKkmepucmux
1O YMEEPHCOCHHIM 8 OMPACU MEeMOOUKAM KOHMPOTIA, NPOOEMOHCMPUPOBAHA NPU2OOHOCMb K IKCHIYamayuy npu
HAMUYUU paoa npeumyujecms SKCNepUMeHmanbHo20 06pazya ¢ OpUSUHATLHOU KOMOUHAMOPUKOU U CXeMOTl
KOMRAKMUPOBAHUSL MAMEPUANIO8 NO CPABHEHUIO C UCTIONb3YEMbIM 8 HACMOAUjee 8PEeMA AHANOLUYHBIMU KOHMAKMAMU.
KiroueBble ci10Ba: 3JIEKTPUUECKUE KOHTAKThI, KOMMYTAIIMOHHBIHN pecypc,

MeTaHHOFpa(i)I/ITHI)Ie KOMIIO3MIIMU, HECBAPHUBACMOCTD, BH&I‘OyCTOﬁ‘IHBOCTL.

Yu. A. Kurganova, D. S. Kurganov, Yu. V. Nikolyukin

Bauman Moscow State Technical University

Operational Suitability of the Contact Node of the Low-Voltage Switching Equipment

of the Electric Equipment of Railway Transport with the New Electric Contact

According to the developed requirements in the conditions of need of safety ensuring at operation of railway
transport, was offer the industrial technology of production of contact of the low-voltage switching equipment
of the electric equipment. The new contact is, the prototype, the working surface of which is formed by the ends
of the compressed parallel to the plane of anisotropy of the layers of graphite unidirectional orientation,

and from the surface of the current collector, each layer of graphite is wrapped with a metal mesh, wherein



the open ends of the grid do not reach the working surface of the contact. The subject of this study is the evaluation of
the operational suitability of the prototype as part of the electrical contact of the relay I class reliability. On the basis
of the studies carried out to determine the characteristics regulated for the considered contacts according to the
approved industry control methods, the suitability for operation in the presence of a number of advantages of the
experimental sample with the original combinatorics and the scheme of compacting materials in comparison with the
currently used similar contacts is demonstrated.

Key words: electrical contacts, switching resource, metallographic compositions.

DJIeKTpoOMeXaHNYeCcKas MOBEPXHOCTHAs 3akajika craau AL40X

JI. B. @®eooposa, C. K. @edopos, C. I1. ll]epbaros, T. P. Xycnemounos, M. A. Jlauyxos

MITY um. H. 3. baymana,

E-mail: fedorova.lv@bmstu.ru

IIposedenvl ucciedosanuis no OnpedeneHuI0 6IUAHUSA MEeXHOI0SUY INEKMPOMEXAHUYECKOU NOBEPXHOCHHOU

saxanxku (OMII3) na usmenenue cmpykmypul, meepoocmu u OYeHKa U3HOCOCMOUKOCMU MaAmepuand 6 CpagHeHuu

¢ ucxoonvim cocmosnuem cmanu AL40X. Cmano AL{40X paspabomana ¢ yeavio uUMnopmo3ameweHus, BMecmo cmanu
37CrS4 no DIN 17200. Ilpusedenvt pe3ynbmanmuvl Memaiiocpaguyeckux uccied08anull CmpyKmypbi CIAIbHbIX
06pasyos nocie IMII3. Boisenenvl 3aKOHOMEPHOCTU USMEHEHUS 3HAUEHUL MUKPOMBEPAOCMU 8 3A8UCUMOCTHY OM
Dpedcumos u cxemvl npogederus oopabomxu. Ilpogedenvl usHocHvle uchvimarnus 0opaszyos uz cmanu AL40X,
8bIABUBLILE YBETUYEHUE USHOCOCMOUKOCIU 6 2,8 pa3a nocie 1eKmpoMexanuieckol NO8ePXHOCMHOU 3aKAIKU HO
CPABHEHUIO C UCXOOHBIM COCMOAHUEM.

KaroueBrble c1oBa: 37eKTpoMeXaHUIecKas MIOBEPXHOCTHAS 3aKajlKa, MUKPOTBEPAOCTh, MUKPOCTPYKTYPa,
HW3HOCOCTOWKOCTD, H3HOCHBIEC UCTIBITAHU, TOBEPXHOCTHBIN CJIOM, KOMOMHUpPOBaHHAs! 00pab0TKa, HaJEKHOCTh MAILIMH,

ynpo4Hsmomas 00padoTka.

L. V. Fedorova, S. K. Fedorov, S. P. Scherbakov, T. R. Husnetdinov, M. A. Lashukov

Bauman Moscow State Technical University

Electromechnaical Surface Hardening of Steel

Studies have been carried out to determine the effect of the Electromechanical surface hardening technology

on the change in structure, hardness and wear resistance of the material in comparison with the initial state

of the steel AL]40X. Steel AI]40X developed with the aim of import substitution, instead of 37CrS4 steel according
to DIN 17200. The results of metallographic research of the structure of steel samples after electromechanical
surface hardening has been shown. Laws of changes in the values of the microhardness depending on the modes and
schemes of treatment was identified.Wear tests of steel samples was carried out. It shown increase wear
resistance 2.8 times after electromechanical surface hardening in comparison with the original condition.

Key words: electromechanical surface hardening, microhardness, microstructure, wear resistance, wear tests,

surface layer, combined treatment, reliability of machines, hardening treatment.
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