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Clarivate
o Analytics

NAS RK is pleased to announce that News of NAS RK. Series of geology and technical
sciences scientific journal has been accepted for indexing in the Emerging Sources Citation
Index, a new edition of Web of Science. Content in this index is under consideration by
Clarivate Analytics to be accepted in the Science Citation Index Expanded, the Social
Sciences Citation Index, and the Arts & Humanities Citation Index. The quality and depth
of content Web of Science offers to researchers, authors, publishers, and institutions sets
it apart from other research databases. The inclusion of News of NAS RK. Series of
geology and technical sciences in the Emerging Sources Citation Index demonstrates our
dedication to providing the most relevant and influential content of geology and engineering
sciences to our community.

Kaszaxcman Pecnyonukacer ¥immuolx 2oiivim akademusicol « KP YA Xabapnapwl. ['eonocus
JICOHE MEXHUKANBIK RbLILIMOAD CepUsChly &bLibiMU dicypHanviubly Web of Science-min
arcayananean nycxacol Emerging Sources Citation Index-me unoexcmenyee Kabulioaneanwin
xabapnaiiovl. Byn unoexcmeny oapviceinda Clarivate Analytics komnanuscol JHcypHAIObL
o0an api the Science Citation Index Expanded, the Social Sciences Citation Index scane the
Arts & Humanities Citation Index-xe kabuvinioay macenecin xapacmoipyoa. Webof Science
sepmmeywinep, agmopiap, 6acnawibliap MeH MeKemenepze KOHmeHnm mepenoici MeH
canacwin yeoinaowvl. KP YFA Xabapnapwl. eonoeust scane mexHUKAIbIK 2bLIbIMOAP CEPUsicol
Emerging Sources Citation Index-xe enyi 0i30iy Koamoacmulx ywin ey 03exmi dcoue
6e0endi eeonocus JHcoHe MEXHUKATBIK bLILIMOAP OOUbIHULA KOHMEHMKe A0an0blebiMbI30bl

6in0ipeoi.

HAH PK coobwaem, umo nayunvii scypuan «Mseecmuss HAH PK. Cepusa ceonocuu u
MeXHUYecKux Hayky» Ol npunsm 015 unoexcuposanusi 6 Emerging Sources Citation Index,
obnosnennol sepcuu Web of Science. Codeporcanue 6 3mom uHOEKCUPOBAHUL HAXOOUMCS
6 cmaouu paccmompenusi komnanuei Clarivate Analytics 0as Oanvheuuie2o npuHAmMus
arcyprana 6 the Science Citation Index Expanded, the Social Sciences Citation Index u the
Arts & Humanities Citation Index. Web of Science npednrazaem xawecmeo u 2nyOumHy
KoHmeHnma Oisi  uccieoogameinell, demopos, uzoameneti u yuypedxcoenuil. Brnouenue
HUszeecmua HAH PK. Cepus ceonocuu u mexuuueckux Hayk ¢ Emerging Sources Citation
Index demoncmpupyem nauty npusepiceHHoCb K Hauboiee akmyaibHOMY U GIUAMETbHOMY
KOHMEHMY NO 2e0102UU U MEeXHUYeCKUM HAYKAM OISl Haule2o coooujecmad.



Bac penakrop
KYPBIHOB Mypar KypbiHYJbI, XUMHUS FBUIBIMIAPBIHBIH TOKTOpBI, Tpodeccop, KP ¥FA
akagemuri, Kaszakcran PecmyOnukacel ¥nTThik FeutbiM  akagemusichiHbliH npesuneHti, AK «/I.B.
COKOJBbCKHI aTBIHJAFBI OTBIH, KaTalN3 KOHE MEKTPOXHUMUSI HHCTUTYTHIHBIH» 0ac TUPEKTOPHI (AIMarhl,
Kazakcran) H =4
ABCAJIBIKOB BbaxsiT Hapuko6aiiyibl, TeXHUKa FRUIBIMIAPBIHBIH JTOKTOPHI, podeccop, KP ¥FA
KayanThl XaTImbIChl, A.b. BeKTYpoB aTbIHIAaFbI XUMUS FEUTBIMIAPB! HHCTUTYTHI (AnMarsl, Kazakcran) H=5

Pegaknuusgaabpl K aJKa:

OBCAMETOB Moauic Kyasicyiabl (6ac penakTopablH OpbIHOAcaphl), T'€OJOTHS-MHHEPATOTUS
FBUIBIMJIAPBIHBIH  TOKTOpBI, mpodeccop, KP ¥FA akamemuri, «Y.M. Axmencadunua aTbIHAAFBI
THIIPOTEOIOTHS KOHE TCOIKOIOTH MHCTUTYTHIHBIHY JTUPEeKTOphI (AnMarel, Kazakcran) H = 2

JKOJITAEB Tepoii JKoaraitynel (6ac pemakTopiblH OpbIHOAcAphI), T'EONOTUS-MHHEPAIOTHS
FBUTBIMJIAPBIHBIH TOKTOPHI, mpodeccop, K.M. CaTmnaeB ThIHIAFBI T€ONOTHS FHUIBIMAAPH HHCTUTYTHIHBIH
nupektops! (Anmarsl, Kazakcran) H=2

CHOY [Iaumen, Ph.D, kaybiMaacteipsutran npogeccop, Hebpacka yrusepcutetiniy Cy FbUIBIMIaPhI
3eprxaHachlHbIH qupekTops! (HeOpacka mrarsr, AKII) H = 32

3EJBTMAH Peiimap, Ph.D, taburu Tapux Mmypaxaiieinsiy JKep Typaisl FbutbiMaap Oestiminzae
TIeTPOJIOTHS XKOHE Taiiiasbl Ka30aap KeH OpBIHIApBI CaachIHAAFEl 3epTTeyIepais kerekmrici (Jlonmon,
Anrnus) H =37

IMAH®UJIOB Muxaua BopucoBud, TeXHHKa FRUIBIMIAPBIHBIH JOKTOPEI, HaHncn yHHBepcHTETIHIH
npodeccopsl (Hancu, @pannms) H=15

IIEH IMTun, Ph.D, KpITaii reoIorusuIbIK KOFaMBIHBIH Tay T€0JIOTHSCH KOMUTET] TUPEKTOPBIHBIH OPbIH-
Gacapbl, AMEpHKaH/IbIK YKOHOMHKAIBIK Teosiortap KaybiMaacToirbiHbiH Mymieci (ITexun, Kpitait) H = 25

OUIIEP Axceas, Ph.D, /Ipe3nen TeXHUKANBIK YHHBEPCUTETIHIH KaybIMIaCTHIPBUIFaH IPOpEeCcCcophl
(Hpesnen, bepnun) H=6

KOHTOPOBUY Anekceii IMHIbeBHY, T€OJOTUS-MHHEPAIOTNs FHUIBIMIAPEIHBIH JIOKTODBI,
npodeccop, PFA akanemuri, A.A. Tpopumyka arbIHZAFbl MyHaii-ra3 TreOJOrMsCHl JKOHE reo(u3uKa
nHcTuTyTH (HOoBOCHOMpCK, Peceit) H = 19

ATABEKOB Baaguvup EHokoBHY, XUMUS FBUIBIMAAPBIHBIH JTOKTOpBI, benapycs ¥FA akamemuri,
YKana matepuaap XUMHICHI HHCTUTYTBIHBIH KYPMETTi aupektopsl (MuHck, berapycs) H =13

KATAJIUH Credan, Ph.D, [[pe3neH TexHUKAIBIK YHUBEPCUTETIHIH KAy bIMaCTBIPBUIFaH IIPodeccopb
(dpesnen, bepmun) H = 20

CEMTMYPATOBA Dieonopa FOcymoBHA, reoioris-MHHEPANOrHs FhUIBIMIAAPHIHBIH JIOKTOPBI,
npodeccop, KP ¥FA xoppecnonaent-mymeci, K.J. Carraes atsiaaars! [ €010THs FRUTBIMIAPEI HHCTUTYTHI
3epTXaHachlHbIH MeHrepyurici (Anmarsl, Kazakcran) H=11

CAFYBIHTAEB Kanaii, Ph.D, xaysimmacteipsuiran npogeccop, Hazapbaes ymmsepcuteti (Hyp-
Cyuiran, Kazakcran) H =11

DOPATTUHMU IMaono, Ph.D, bukokk Munan yHHBEpCUTETI KaybIMAACTHIPBIIFaH mpodeccopsl (MmumaH,
Wranus) H =28

«KP ¥F'A Xa6apaapsl. ['eosiorust soHe TEXHUKAJIBIK FhUIBIMAAP CEPUCHD».
ISSN 2518-170X (Online),
ISSN 2224-5278 (Print)
Menmrikreymi: «Kazakcran PecyOnukachiHBIH ¥JITTHIK FRUTBIM akageMusick» PKB (Anmarst K.).
Kazakcran PecmyOnukachiHBIH AKIapar »KoHE KOFaMIBIK JaMy MUHHCTPJITiHIH AKHapar KOMHUTETiHIE
29.07.2020 x. 6epinrer Ne KZ39VPY 00025420 mep3imMaik 0acbUIBIM TipKeyiHe KOWBLTY Typalibl KyoiK.
TaKpIPBINTHIK OAFBITHL: 2€0102Usl, MYHAL HCIHE 2a30bl OHOEYOTH XUMUAILIK MEXHOL02UANAPbI, MYHAL
XUMUACHL, MeMANOApObl Ay JHCIHe 0NAPObIH KOCLIHObLIAPbIHLIY MEXHONIOUACHL.
Mep3iMaimiri: KpIIbIHA 6 PET.
Tupaxst: 300 nana.
Penakuusiasi MekeH-kaiibl: 050010, Anmarsr K., [lleBuenko kerr., 28, 219 6en., Ten.: 272-13-19
http://www.geolog-technical.kz/index.php/en/

© Kazakcran PecryOnukachiHBIH ¥ ITTHIK FBUIBIM aKaaeMuschl, 2022

Tunorpadusubi MekeH-kaibl: «Apyna» KK, Anmarst k., Mypar6aes ket., 75.
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I'naBHBIii penaxkTop
KYPUHOB Mypar ’KypuHOBHY, TOKTOp XMMHUYECKHUX HayK, mpodeccop, axagemuk HAH PK,
npesunieHT HanmonanpHoi akagemun Hayk PecryOnmkm Kaszaxcran, reHepanbHbiid aupextop AO
«MHCTUTYT TOTUIMBA, KaTaiu3a U anekTpoxuMun uM. J1.B. Cokonbckoro» (Anmarsl, Kazaxcran) H = 4
ABCAJIBIKOB BaxweiT Hapuk0aeBud4, DOKTOp TEXHHYECKHX HayK, HMpogeccop, OTBETCTBEHHBIN
cekperaps HAH PK, MuctutyT Xxumnueckux Hayk uM. A.b. bekryposa (Anmarer, Kasaxcran) H =15

PenaknuuoHHasg KoaJgerus:

ABCAMETOB Manuc KynbicoBud, (3aMeCTUTENb TIIABHOTO PEAAKTOPA), JOKTOP FeOIOTOMHUHEPAIIO-
THYECKHUX HayK, mpodeccop, akaaemuk HAH PK, mupextop MHCTHTYTA THAPOTEOIOTHU U TEOIKOTOTUH MIM.
VY.M. Axmencaduna (Anmarsl, Kazaxcran) H =2

JKOJITAEB TI'epoii ’KoaraeBuu, (3aMeCTUTENb INIABHOTO pEIaKTopa), JOKTOP T'€OJOTOMHHEpAo-
IHYeCKUX Hayk, npodeccop, mupekrop MHcruryra reonmornueckux Hayk nm. K.M. CarmaeBa (Anmarsl,
Kazaxcran) H=2

CHOY Jpunen, Ph.D, acconmupoBanHbIi mpodeccop, aupexrop JlabopaTopun BOTHBIX HayK YHHBEP-
cutera Hebpacku (murar Hebpacka, CILIA) H = 32

3EJBTMAH Peiimap, Ph.D, pyxoBoanuTeb HCCIeI0BaHIN B 00JIACTH IIETPOJIOTHU  MECTOPOXKIACHHN
MOJIe3HBIX cKomaeMbIX B OTaene Hayk o 3emie Myses ecrectBeHHoU uctopuu (Jlonnon, Aurmus) H = 37

MMAH®UJIOB Muxana BopucoBud, T0KTOp TEXHHUYECKNX Hayk, mpodeccop Yansepcutera Hancn
(Hancu, ®panmus) H=15

HIEH ITun, Ph.D, 3amecturens qupexropa Komutera o ropxoii reosornu Kuraifickoro reooruaeckoro
oO1iecTBa, 4ieH AMEpUKaHCKON acconnanuu 3konomuueckux reonoros (Ilekun, Kurait) H = 25

OUIIEP Axcens, accoummpoBanublii mpodeccop, Ph.D, texumueckmil yHuBepcurer Jlpesnen
(Hpesnen, bepnun) H=6

KOHTOPOBHUY Aunekceli DMuIbeBHY, JOKTOp TI'eOJIOTO-MHUHEPAIOTHYECKUX HAyK, Ipodeccop,
akanemuk PAH, Uuctutyr HedrerasoBoii reomornu u reodusuku um. A.A. Tpopumyka CO PAH
(HoBocubupck, Poccust) H=19

ATABEKOB Baagnvmup EnokoBuny, ToKTOp XMMHUYECKUX Hayk, akagemuk HAH benapycu, moyeTHsrit
mpekTop MHCTHTYTa XUMHAU HOBBIX MarepuaiioB (Munck, benapycs) H =13

KATAJIMH Credan, Ph.D, accounnpoBanusiii npodpeccop, Texundeckuii ynusepcuret (peszneH,
Bepmun) H = 20

CEMTMYPATOBA Dieonopa FOcynoBHa, TOKTOp reonoro-MAHEPAIOHYECKHX HAyK, Tpodeccop,
uneH-koppecnionieiT HAH PK, 3aBenyromas naboparopun MHcTHTyTa Teonornmdeckux Hayk um. K.
CarnaeBa (Anmatsl, Kazaxcran) H=11

CAT'MHTAEB Kanaii, Ph.D, accormmupoBannslit mpodeccop, Hazapbaes yausepcuter (Hypcynras,
Kazaxcran) H =11

DOPATTUHU IMaoao, Ph.D, accoummmpoBanHBII mpodeccop, MumaHCKuil yHHBEpCHUTET BHKOKK
(Munan, Utamns) H = 28

«M3Bectuss HAH PK. Cepust reo1orun 1 TeXHH4eCKHX HAYK».
ISSN 2518-170X (Online),
ISSN 2224-5278 (Print)
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© HaumonanpHas akagemust Hayk Pecnyonukn Kazaxcran, 2022
Anpec tuniorpadun: UI1 «Apynay», r. Anmarsl, yin. Mypar6aesa, 75.

4




Editorial chief

ZHURINOYV Murat Zhurinovich, doctor of chemistry, professor, academician of NAS RK, president
of the National Academy of Sciences of the Republic of Kazakhstan, general director of JSC “Institute of
fuel, catalysis and electrochemistry named after D.V. Sokolsky» (Almaty, Kazakhstan) H = 4

ABSADYKOYV Bakhyt Narikbaevich, doctor of technical sciences, professor, executive secretary of
NAS RK, Bekturov Institute of chemical sciences (Almaty, Kazakhstan) H =5

Editorial board:

ABSAMETOV Malis Kudysovich, (deputy editor-in-chief), doctor of geological and mineralogical
sciences, professor, academician of NAS RK, director of the Akhmedsafin Institute of hydrogeology and
hydrophysics (Almaty, Kazakhstan) H=2

ZHOLTAEYV Geroy Zholtaevich, (deputy editor-in-chief), doctor of geological and mineralogical
sciences, professor, director of the institute of geological sciences named after K.I. Satpayev (Almaty,
Kazakhstan) H=2

SNOW Daniel, Ph.D, associate professor, director of the labotatory of water sciences, Nebraska
University (Nebraska, USA) H = 32

ZELTMAN Reymar, Ph.D, head of research department in petrology and mineral deposits in the Earth
sciences section of the museum of natural history (London, England) H = 37

PANFILOV Mikhail Borisovich, doctor of technical sciences, professor at the Nancy University
(Nancy, France) H=15

SHEN Ping, Ph.D, deputy director of the Committee for Mining geology of the China geological
Society, Fellow of the American association of economic geologists (Beijing, China) H = 25

FISCHER Axel, Ph.D, associate professor, Dresden University of technology (Dresden, Germany) H=6

KONTOROVICH Aleksey Emilievich, doctor of geological and mineralogical sciences, professor,
academician of RAS, Trofimuk Institute of petroleum geology and geophysics SB RAS (Novosibirsk,
Russia) H= 19

AGABEKOYV Vladimir Enokovich, doctor of chemistry, academician of NAS of Belarus, honorary
director of the Institute of chemistry of new materials (Minsk, Belarus) H= 13

KATALIN Stephan, Ph.D, associate professor, Technical university (Dresden, Berlin) H =20

SEITMURATOVA Eleonora Yusupovna, doctor of geological and mineralogical sciences, professor,
corresponding member of NAS RK, head of the laboratory of the Institute of geological sciences named
after K.I. Satpayev (Almaty, Kazakhstan) H=11

SAGINTAYEYV Zhanay, Ph.D, associate professor, Nazarbayev University (Nursultan, Kazakhstan)
H=11

FRATTINI Paolo, Ph.D, associate professor, university of Milano-Bicocca (Milan, Italy) H =28
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K.T. Sherov'’, S.0. Tussupova?, A.V. Mazdubay?, M.R. Sikhimbayev?,
B.N. Absadykov*

'S. Seifullin Kazakh Agro Technical University, Nur-Sultan, Kazakhstan;
*Toraigyrov University, Pavlodar, Kazakhstan;
’Karaganda Economic University of Kazpotrebsoyuz,
Karaganda, Kazakhstan;
*A.B. Bekturov Institute of Chemical Sciences, Almaty, Kazakhstan.
E-mail: shkt1965@mail.ru

INCREASING DURABILITY OF THERMO-FRICTION
TOOLS BY SURFACING

Abstract. The article presents the results of a study on increasing the wear
resistance of the cutting part of thermofriction tools by surfacing. The main
factors that have a prevailing influence on the increase in the consumption of
metal-cutting tools in the current conditions of machine-building industries of
the Republic of Kazakhstan are revealed.

The analysis of the methods of traditional thermo-frictional treatment and
methods of applying coatings to increase the wear resistance of the surface of
steels. Analysis of existing surfacing materials showed that STOODY M7-G,
STOODY 102-G and OK TUBRODUR 58 O / G M surfacing materials have
high hardness, wear resistance and temperature resistance. The technique for
studying the hardness of the deposited layers is based on experimental and
metallographic research methods. Surfacing of 12 samples of mild structural
steel St3 was carried out.

One-layer, two-layer and three-layer surfacing were applied on the surface
of the samples. Surfacing of 12 samples of mild structural steel St3 was
performed. One-layer, two-layer and three-layer surfacing were applied on the
surface of the samples. The results of the study of the hardness of the deposited
layers showed that the surfacing materials retain the original hardness during
two-layer surfacing. In this case, the thickness of the first and second layers
should be 4 and 2 mm, respectively.
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Key words. Wear resistance, hardness, surfacing material, thermofriction
tool, wear, friction, melting point, surfacing.

K.T. Illepos", C.O. TycynoBa?, A.B. Ma3ny6aii’, M.P. Cuxumoaen?’,
B.H. AGcaabikoB?

'C. Cetitymuiun atbiaaarsl Kazak arpoTeXHUKaIbIK YHUBEPCUTETI,
Hyp-Cynran, Kazakcran;

*TopaiireipoB yHHBepcuTeTi, [laBnoaap, Kazakcran;
SKastyreiny omarsl KaparaH sl S5KOHOMHKAJIBIK YHHBEPCHUTETI,
Kaparannpl, Kazakcran;

*0.b. BekTypOB aThIHAAFbl XUMUS FHUIBIMIAPbI HHCTHTYTHI,
Anmarsl, KazakcraH.

E-mail: shkt1965@mail.ru

BAJIKBIMAJIAY APKbIJIBI TEPMO®PUKIUAJIBIK
KYPAJIIAPABIH TO3YTA TOIMAIJIIT'TH APTTBIPY

AnHoramusi. OTaHABIK KOHE MICTENAIK OHIIpyIiIepaid xkahaHAbIK
MHTETPAIUACH] OTAHJIBIK OHEPKICINTE IIETENIIK TEeXHUKAHBI MaliganaHyIbIH
aprybiHa  okenmi. OckiFaH  OalIaHBICTBI  XUMHSJIBIK  KYpaMbl  MeH
MEXaHHUKAJBIK KacHeTTepl OOWBIHINA EpEeKIIeICHETIH XaHa MaTepuaiaap
eHAiIpicTepae kobOipek KommaHbic TaOyna. MyHmail maTepuaigapabl KECKIII
KYpaJllapMeH OHJIey Ke3iHJeTri IIBIFBIHBIHA Tepic ocepiH turizeni. Cebeoli,
KOJIIAHBICTaFbl ~ AHBIKTAMAIIBIK-TEXHUKATIBIK OJeOMET Ko3AepiHIe Kecy
peXUMJIIEpiH TaralblHIAy KOHE KYpalJblH Kecy OOJiriHiH MaTepHalblH
TaHIay CUAKTBI THICTI YCHIHBICTAPIBIH OOJMMaybIHAH KacalfaH KaTelep Kecy
KHUETiHIH Mep3iMiHeH OypblH TO3yblHA HeMece OY3bUIybIHa oKeienmi. by
MOCEJIEHIH IentiMi, )kahaHbIK 1aMy KaraaibIHAa, )KOFaphl cara, OHIMIUTIIK,
pecypcTapbl YHEM/IEY, KOJI )KEeTIMIIIIK dKOHE T.0. CHUSIKTBI OHIIpiC TalaTapbiH
KaHaFaTTaHJBIPAThIH METaJUl KECETIH KYpalJblH KOHCTPYKIHSCHIH >KOHE
MEXaHUKAJBIK OHJCY 9JIICIH jkapaTy 00sysl MYMKiH. OchlHIall eHeyaiH Oipi
MMITYJIbCTI CAJIKBIHAATYBI 0ap TePMOGPUKIHSIIBIK OHJIEY 9/TIC1 )KOHE KYPaIbIH
KOHCTPYKIHACHL. TepMOPPUKIUSIBIK OHICY OMIICTEPIH IKCIEPHUMEHTTIK
3epTTey HOTMKECIHJE OJapIblH TO3yFa TO3IMIUIIIIMEH OalJaHBICTBI MACcee
Oap exeHMIri aHbIKTaNAbl. bipHelie peT Kecy KypaJibIMEH OeTyJepleH KeiiH,
TepMODPUKIUSIIBIK KYpaJJaapAblH Kecy O6eiriHae To3y, XapbhlKTap MeEH
cei3aTTap Oaiikanasl. by xymbicTa TepMOGPUKIMSIIBIK KypalJapAblH TO3yFa
TO3IMJUNIH apTThIpy YIUIH OajKbIMallay IPOLECIH 3epTTey HOTHXKENepl
YChIHBUIFaH. bankpiManmayael jkacay YIIIH DJEKTp JOFalbl JIQHEKepIiey
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oiCl TaHJaNFaH, O KEHIHEH TapaJifaH, aram aWTKaHAa OTaHABIK MallluHa
kKacay KoCIMOpBIHIApbIHAa KeH mnaiigananyna. KabarTapaelH KaTTBUIBIFBIH
3epTTEy 9JIiCi IKCTIEPUMEHTTIK JKOHE METAIIOTPa(HsIIBIK 3€pTTeYy dicTepiHe
HET13/1eJIreH.

KonnanpicTarel OankbiMa Marepuangapasl Tangay STOODY M7-G,
STOODY 102-G xxone OK TUBRODUR 58 O/G M ofapbl KaTTBUIBIKKA,
TO3yFa JKOHE TeMIlepaTypasiblK TO3IMAUIIKKE He €KEeHIH KepceTTi. 3epTrey
HOTHOKEJIepl KOpCeTKeHAeH, 0apibIK YII MaTrepuasl ekl KabdarTel OajKbIMalay
Ke3iHae OacTankpl KaTTBUIBIKTBI cakTaiiipl. COHbIMEH Karap, Oip KabaTThl
OaJIKPIMaHBIH OpTachblHAH Oacrar, eki KabarThl OadKbIMaHBIH COHbBIHA JICHiH
OaTKBIMaHBIH KaTTBUIBIK MOHI ©3T€pMENTIHI aHBIKTAJIIBI.

TepMoppUKIHMANBIK KypaJaapablH Kecy OeuiriH OankeiManay YIIiH €Ki
Ka0aTThl OajdKbpIMa KETKUTIKTI €KEHJIr aHbIKTaaAbl. by skarmaiiga OipiHmmi
XKOHe eKiHII KaOaTTapiblH KaJbIHJABIFBI ColikeciHle 4 >koHe 2 MM Oo0Jybl
KEpeK.
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MNOBBIIEHUE U3HOCOCTOMKOCTHU TEPMO®PUKIITMOHHBIX
HHCTPYMEHTOB ITYTEM HAIIVIABKH

AnHoTanus. [noGanpHas MHTErpalusi OTEUECTBEHHBIX U 3apyOe’KHBIX
HpOI/I3BO}1I/ITeJ'I€I\/II MnpuBEJIa K YBCINUYCHUIO HCIIOJIB30BaHHSA B OTEUECTBECHHOU
MPOMBIIIJICHHOCTH 3apy0e)KHONW TEXHUKH. B CBSI3U € 3TUM B MPOM3BOJCTBAX
Bce Ooublliee MPUMEHEHHE HAXOAST HOBBIC MaTepHAIbl, OTIIMYAIOIIUECS 10
XUMHUYECKOMY COCTaBY M MEXaHUYECKHUM CBOKCTBaM. MexaHnu4eckas 00paboTka
TAKUX MAaTCPHUAJIOB TAKKC OTPHULATCIILHO BJIIMACT HA paACXOd MCTAJIIOPCIKYIIUX
UHCTPYMEHTOB.

PemenneM nmaHHO#W TpOOJIEMBI MOXET OBITH pa3pabdOTKa TAKOTO Crocobda
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MEXaHUYeCKOW 00pabOTKH U KOHCTPYKLHUU METAIJIOPEXKYIIEro HHCTPYMEHTA,
KOTOpbIE YOBIETBOPSIN Obl Takue TpeOOBaHUsI MPOU3BOACTBA, KaK BHICOKOE
Ka4eCTBO, MIPOU3BOAUTEIBLHOCTD, peCypcocOepexeHne, JOCTYITHOCTh U JIp. B
YCJIOBHSX INI00AJIBHOTO PAa3BUTHSL.

OnHuM W3 TakuX CMOCOOOB MEXaHWYECKOW OOpabOTKU SIBISETCS TEPMO-
¢bpuknroHHass 06paboTKa ¢ UMITYJIbCHBIM OXJIQXKACHHEM M KOHCTPYKLHUS HH-
CTpyMEHTa. B pe3ynbrare nNpoBeIEeHHBIX YKCIIEPUMEHTAIBHBIX UCCIIEI0BAHNN
TEPMOPPHUKIIMOHHBIX CIIOCOO0B 00pabOTKH ObLIO BBHISBICHO, YTO CYIIECTBYET
npobiemMa, CBSI3aHHAs C HM3HOCOCTOMKOCTHIO TEPMO(MPHUKIMOHHBIX HHCTPY-
MeHTOB. [Tocie MHOTOKpaTHOrO KOJIMYECTBA PE30B HA PEXKYIEH YacTH TEpPMO-
(PUKIMOHHBIX MHCTPYMEHTOB HaOJIONAIUCh U3HOCHI, TPELIMHBI U CKOJbl. B
JaHHOM paboTe MpeAcTaBIeHbI pe3y/IbTaThl UCCIEI0BAaHUS Mpollecca HAIIaBKU
TePMOPPUKIITMOHHBIX UHCTPYMEHTOB C LI€TbIO MOBBIIIEHUS UX U3HOCOCTOMKO-
cTH. [l HaHeceHUs HaIIaBOK ObUT BEIOpAH CHOCO0 37EKTPOAYTOBOM CBAPKH.

Metonuka ncciaeaoBaHusl TBEPAOCTH HaIUIaBIEHHBIX CIOEB OCHOBAaHA Ha
HKCMEPUMEHTAIBHBIX U METAIIOTpaQUUECKIX METO/IaX UCCIeI0OBaHUS. AHATHN3
CYLIECTBYIOIIMX HAMJABOYHBIX MaTepHaloOB I[I0Ka3ajl, 4YTO HalJlaBOYHbIE
matepuansl STOODY M7-G, STOODY 102-G u OK TUBRODUR 58 O/G
M o065a7al0T BBICOKOM TBEPAOCTHIO, U3BHOCOCTOMKOCTBIO M TEMIIEpaTypHO
CTOMKOCTBIO. Pe3ynbrarsl uccaeoBaHus MOKa3aJIH, YTO BCE TPU HAIUIABOUYHBIX
MaTepHaa COXpaHAIT UCXOJHYI0 TBEPAOCTb IPU JBYXCIOWHOMN HaIUIaBKe.

IIpu 5TOM yCTaHOBIEHO, YTO HAYMHAs C CEPEIUHBI OHOCIOWHON HAIUIABKU
J10 KOHIIA IBYXCJIOMHOM HaIlJIaBKY 3HaY€HUE TBEPAOCTH HAIIJIABKU HE MEHSETCS.
YcTaHOBIIEHO, YTO /JIs HAIUIABKU PEXYIIEH 4acTH TePMOPPUKIMOHHBIX MHC-
TPYMEHTOB JIOCTATOYHO BBHITIOJIHEHUE JIBYXCIOMHOM HaraBku. [Ipu 3ToM TOJI-
LIMHA IEPBOTO U BTOPOT'O CJIOEB JOJIKHA COCTABIIATh COOTBETCTBEHHO 4 U 2 MM.

KurroueBbie ¢j10Ba: H3HOCOCTOMKOCTD, TBEPAOCTh, HAIUIABOYHBIN MaTepual,
TEPMOQPHUKIIMOHHBIN MHCTPYMEHT, U3HOC, TPEHHUE, TeMIlepaTrypa IJaBIeHHUs,
HaIljlaBKa.

Introduction. The efficiency of mechanical engineering production is
determined by many factors, among which an important place is taken by
metal-cutting tools. Most tool failures (up to 75%) occur due to wear on the
cutting edges (Samuel, 2019: 13, Zyuzin, 2019: 3).

This is especially observed when processing difficult-to-process materials,
which are widely used in all industries, since for these materials the
complexity of processing the workpiece is commensurate with the tool life
(Khodzhibergenov, 2019: 4, Makarenko, 2019: 4, Dudak, 2017a: 8). The global
integration of domestic and foreign manufacturers has led to an increase in the
use of foreign technology in the domestic industry. In this regard, new materials
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that differ in chemical composition and mechanical properties are increasingly
used in production. The machining of such materials also negatively affects the
consumption of metal cutting tools. Since the mistakes made when assigning
cutting modes and choosing the material of the cutting part of the tool, due to
the lack of relevant recommendations in the available reference and technical
sources, lead to premature wear or breakage of the cutting edge.

Thesituationis further aggravated by the fact that for countries (which include
Kazakhstan) that do not have their own tool production, metal cutting tools
have to be purchased at a high (overpriced) cost from foreign manufacturers.
All this leads to an increase in the cost of mechanical operation, and ultimately
an increase in the cost of production. In this regard, the problem of increasing
the durability (working life) of the cutting tool during the processing of
difficult to process materials is one of the major practical problems of modern
engineering. The solution to this problem can be the development of such
method of the machining and the design of metal cutting tools that would
satisfy such production requirements as high quality, productivity, resource
saving, availability, etc. in the context of global development. One of such
methods of mechanical processing is thermofriction processing with pulse
cooling and tool design (Sherov, 2020a: 9).

As a result of experimental studies of thermofriction segments of metal
billets (Sherov, 2017 b: 14), rotational-friction boring of large holes (Kadyrov,
2021: 9, Mukanov, 2019: 4, Zhunusbekova, 2016: 4), it was revealed that there
is a problem associated with the wear resistance of thermofriction tools. After a
multiple number of cuts on the cutting part of thermofriction tools, wear, cracks
and chips were observed. This is the result of a pulse-cooled thermofriction
cutting process, where a heating-cooling thermal cycle takes place, which
exposes the cutting part of the tool to periodic heat treatment. Studies have
been conducted to study the factors affecting the wear of a thermofriction
tool, taking into account the cutting mechanism of the processing method, as
well as the search for methods and ways to increase its wear resistance. As
a result, four areas of scientific research were identified to increase the wear
resistance, rigidity and strength of thermofriction cutting tools: Development
of a method for selecting the material of a friction cutting disk based on the
physical- mechanical properties and chemical composition of the workpiece,
Development of manufacturing technology of a cutting disc of friction,
contributing to the hardening of the cutting part of the friction disc, Improving
the strength characteristics of structural steels (St. 50, St. 65G, etc.) used to
manufacture friction discs by improving the chemical composition, Improving
the wear resistance of the cutting part of thermofriction tools by surfacing with
wear-resistant surfacing materials.
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Currently, research is in the fourth direction, increasing the wear resistance of
the cutting part of thermofriction tools by surfacing with wear-resistant materials.

Research materials and methods. ESAB surfacing materials were selected,
which have all the necessary qualities to increase the wear resistance of
thermofriction tools and are readily available for machine-building industries
in Kazakhstan. For deposition, the method of electric arc welding was
chosen, which is also widely distributed, in particular at domestic engineering
enterprises. Before surfacing, the surfaces of the samples were preheated to a
temperature of ~150 °C. Experimentally, surfacing modes were selected. As a
result of surfacing, 3 samples were obtained with different layers of deposited
material for each type of wire. The first surfacing layer is 4 mm thick, the
second and third layers are 2 mm thick. Figure 1 shows the deposited samples.

ﬁs | i I3
c)

b)

Figure 1. Fused samples: a - surfacing material STOODY M7-G; b - surfacing

material STOODY 102-G; ¢ - surfacing material TUBRODUR 58 O/ G M; 1 -
single-layer surfacing; 2- two-layer surfacing; 3 - three-layer surfacing

Complying with all standard requirements for organizing and conducting hard-
ness measurements, we carried out the following preparatory work for the study:

1. Samples welded from STOODY M7-G, STOODY 102-G, TUBRODUR
58 O / G M materials were cut transversely into several parts (Fig. 2).

20w
R -

c)
Figure 2. Samples after cutting: a - STOODY M7-G; b - STOODY 102-
G; c - TUBRODUR 58 O / G M; 1 - single-layer surfacing; 2- two-layer
surfacing; 3-three-layer surfacing

The UNITOM-2 cutting machine was used for cutting. The machine is
equipped with automatic setting of cutting parameters and an automatic cutting
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table for parallel cuts. It has the ability to recirculate cooling (65 1) and perform
cutting without deformation and burnout, thanks to the ExciCut mode, as well
as to illuminate the cutting chamber.

2. It is required to grind the processed parties. For grinding and polishing
samples, the automatic machine LABOPOL-5 was used. The grinding process
was carried out in four stages: leveling, fine grinding, diamond polishing and
oxide polishing. Figure 3 shows the samples after grinding.

cae
£33

a)
Figure 3. Samples after grinding: a - STOODY M7-G; b - STOODY 102-
G; c - TUBRODUR 58 O/ G M; 1 - single-layer surfacing; 2- two-layer
surfacing; 3 - three-layer surfacing

|

g}

After grinding, hardness was determined usinga WILSON VH1150 hardness
tester. The hardness tester is designed to measure the macro-hardness of the
material on the Vickers scale. It has a unique range of loads from 300 g to 50
kg (Balgabekov, 2014: 3, Volkov, 2016: 5, Togizbayeva, 2020: 9, Ganyukov,
2018: 12, Dudak, 2019 b: 12). A hardness test was carried out on each prepared
sample at 4-5 points. Figure 4 shows diagrams explaining the process of
measuring the hardness of samples from surfacing materials STOODY M7-G,
STOODY 102-G, TUBRODUR 58 O/ G M.

1 0 ¢
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11 L1 |
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Figure 4. Schemes explaining the process of measuring hardness of
samples: a - a sample deposited in one layer; b - a sample deposited in
two layers; ¢ - a sample deposited in three layers; A - the main material;
B - mixing zone of the material and the surfacing wire; C - the first layer of
surfacing; D - the second layer of surfacing; E - the third layer of surfacing
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Results. After completion of the hardness measurement, the obtained
data were processed. According to the results of measuring the hardness of
the samples from surfacing materials, STOODY M7-G, STOODY 102-G,
TUBRODUR 58 O/ G M were built. Figure 5 shows graphs of the distribution
of hardness over the deposited layers.
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Figure 5. Graphs of the distribution of hardness over the deposited layers of
samples: a - STOODY M7-G; b - STOODY 102-G; ¢ - OK TUBRODUR 58;
A - the size of the zone of the main material; B - the size of the mixing zone
of the material and the surfacing wire; C - the size of the zone of the first
layer of surfacing; D - the size of the zone of the second layer of surfacing; E
- the size of the zone of the third layer of surfacing

Discussion. The results of the study showed that the hardness of the
STOODY M7-G surfacing material with three-layer surfacing in BCDE zones
is HV 220-760, the hardness of STOODY 102-G surfacing with three-layer
surfacing in BCDE zones is HV 222-580, the hardness of TUBRODUR 58 O
/ GM for three-layer surfacing in BCDE zones is HV 208-580. In all samples
deposited from three surfacing materials, there is a decrease in the initial
hardness of surfacing materials during single-layer surfacing (zone B, Fig. 5,
a, b, ¢). This is due to the fact that in single-layer surfacing, a decrease in
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hardness occurs due to mixing of the surfacing material with the base metal.
It can be seen from the graphs that all three surfacing materials retain their
original hardness during two-layer surfacing (zone D of Fig. 5, a, b, ¢). It
was found that starting from the middle of a single-layer surfacing (see zone
C with a height of 12 mm, Fig. 5 a, b, c) to the end of a two-layer surfacing
(zone D with a height of 16 mm, Fig. 5 a, b, ¢) value of hardness of surfacing
does not change. This conclusion makes it possible to abandon the third
layer of surfacing. Based on this, it can be recommended for surfacing the
cutting part of thermofriction tools in two layers. The thickness of the first and
second layers can be set respectively within 4 and 2 mm. Based on the results,
according to the above recommendations, pilot batches of thermofriction
tools were manufactured. The cutting parts of a circular saw for cutting metal
blanks, cup cutters for turning external cylindrical surfaces and boring holes,
a friction cutter for thermofriction milling, a conical friction cutter for milling
a conical surface were surfaced. Samples for thermofriction treatment were
prepared from various materials. The results of the tests showed that the wear
resistance of thermofriction tools made with surfacing increased by 1.5-2
times in comparison with tools without surfacing. In the future, the study of
quality indicators during thermofriction processing using deposited tools, in
particular roughness and stress-strain state of the treated surfaces, as well as
the distribution of temperature and hardness during processing, is relevant.

Conclusions. The results of the study showed that the absence of tool
production in the Republic of Kazakhstan negatively affects the full-scale
development of the engineering complex. Tool support focused on the purchase
of metal cutting tools from foreign manufacturers leads to an increase in the cost
of mechanical operations, and ultimately an increase in the cost of production.

It has been established that the cutting parts of thermofriction tools in the
process of thermofriction processing with impulse cooling, where the thermal
cycle of heating-cooling occurs, undergoes periodic heat treatment. As a
result, after a multiple number of cuts, wear, cracks and chips appear on the
cutting part of thermofriction tools. Analysis of existing surfacing materials
showed that surfacing materials STOODY M7-G, STOODY 102-G and OK
TUBRODUR 58 O /G M have high hardness, wear resistance and temperature
resistance.

The results of the study showed that all three surfacing materials retain their
original hardness during two-layer surfacing (zone D of Fig. 5, a, b, ¢). It was
found that starting from the middle of a single-layer surfacing (zone C with a
height of 12 mm, Fig. 5, a, b, ¢) to the end of a two-layer surfacing (zone D
with a height of 16 mm, Fig. 5, a, b, c), the hardness value surfacing does not
change. It was established that for surfacing the cutting part of thermofriction
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tools, it is sufficient to perform two-layer surfacing. The thickness of the first
and second layers should be 4 and 2 mm, respectively.

Prototypes of thermofriction tools were manufactured and tested. The test
results showed an increase in the wear resistance of thermofriction tools by
1.5-2 times. In the future, it is of scientific and practical interest to study the
thermal phenomena occurring in the cutting zone and the stress-strain state of
the treated surfaces using thermofriction tools with surfacing.
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