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2 Clarivate
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.

Kazaxcman Pecnyonuxacol ¥nmmoix eoiivim akademusicol « KP ¥£A Xabapnapwi. 'eonoeusi scane
MEXHUKATLIK bLIBIMOAD CepUsiCbly bliblMU JcypHaabinbiy Web of Science-miy oicananranzan
nyckacol Emerging Sources Citation Index-me undexcmenyee kabviioaneanvlH xabapiaiiovl.
byn unoexcmeny 6apwicoinoa Clarivate Analytics komnanusicol JcypHandvl 00au api the Science
Citation Index Expanded, the Social Sciences Citation Index oicone the Arts & Humanities
Citation Index-xe xabwvL10ay macenecin xapacmoipyoa. Webof Science szepmmeyuiinep,
asmopnap, bacnawbliap MeH meKkemenepee KOHmMeHm mepenoici MeH canacvih Ycovlnaowvl. KP
¥F'A Xabapnapwi. I'eonocus scane mexnuxanvlk eviiimoap cepusicol Emerging Sources Citation
Index-xe enyi 6i30iy KoeamoacmvlK yulik ey 63eKkmi Jicane 6e0eN0l 2e0N102Usl HCIHE MEXHUKATBIK
2LILIMOAp OOUbIHULA KOHMEHMKE A0ai0bleblMbl30bl OLI0IPEOi.

HAH PK coobwaem, umo nayunoiii sicypran « zeecmuss HAH PK. Cepusi eeonocuu u mexnuueckux
HayK» 6vL1 npunam 0ns undexcuposanus 6 Emerging Sources Citation Index, 06noenennoii éepcuu
Web of Science. Cooepoicanue 6 3mom uHOEeKCUpOBaHUuU HAXOOUMCS 8 CMAOUl paccMOmMpeHUs
rxomnanueu Clarivate Analytics ons danvheiiueeo npunsmus scypHana 6 the Science Citation
Index Expanded, the Social Sciences Citation Index u the Arts & Humanities Citation Index. Web
of Science npeonacaem xavecmeo u enyOuHy KOHmMeHmMa Ol UCCledosamelell, asmopos,
uzoamenei u yupescoenuil. Brmouenue Hzeecmusi HAH PK. Cepus eeonoecuu u mexHuueckux
nayx 6 Emerging Sources Citation Index demoncmpupyem nauty npugepiceHHocms K Haubonee
AKMYANIbHOMY U GIUAMENbHOMY KOHMEHMY NO 2€0102Ul U MEXHUYECKUM HAYKAM Olsl HAule2o
coobwecmsa.



Bac penakrop

KYPBIHOB Mypar KypbiHYJIbI, XUMHUS FBUIBIMIAPBIHBIH TOKTOpBI, Tpodeccop, KP ¥FA
akanemuri, Ka3zakcran PecnyOmukackl YarTeik FwutbiM  akagemusichiHbIH mpesuneHTi, AK «/1.B.
CoOKONBCKHI aTBIHAAFBI OTHIH, KaTaln3 jKOHE MEKTPOXUMHS HHCTUTYTBIHBIH» 0ac TUPEKTOpHI (AJIMATHI,
Kazakcran) H =4

FplabiMu XaTiibl

ABCAJIBIKOB BaxbiT Hapukaiiyabl, TeXHUKa FRUIBIMIApBIHEIH JTOKTOpHI, podeccop, KP ¥FA

JKayanThl XaTIbIChl, A.b. BekTypoB aTbIHAaFBI XUMUS FBUTBIMIAPEI HHCTUTYTHI (AnMarsl, Kazakcran) H=5
PepnakunusaablK ajka:

OBCAMETOB Mauic Kyasicyiabl (6ac penakTopablH OpbIHOAcaphl), T€OJOTHS-MHHEPATOTUS
FBUIBIMJIAPBIHBIH  TOKTOpBI, mpodeccop, KP ¥FA akamemnri, «Y.M. Axmencaduna aTbIHAAFBI
THIIPOTCOIOTHS KOHE T€OIKOOTH MHCTUTYTHIHBIHY) TUPEeKTophl (AnMarel, Kazakcran) H = 2

JKOJITAEB Tepoii JKoaraiiynel (6ac pemakTopiblH OpBIHOAcCAPhI), TEONOTUS-MHHEPAIOTHS
FBUTBIMJIAPBIHBIH JOKTOPHI, mpodeccop, K.M. CaTmnaeB ThIHIAFBI T€ONIOTHS FHUIBIMIAPH HHCTUTYTHIHBIH
nupektopsl (Anmarsl, Kazakcran) H=2

CHOY [Ipuuen, Ph.D, kaybiMaacteipbutran npogeccop, Hebpacka yuuBepcuteTinid Cy FhUIBIMIAPDI
3eprxaHachlHbIH qupekTops! (HeOpacka mrarsr, AKII) H = 32

3EJBTMAH Peiimap, Ph.D, taburu tapux Mmypaxaiieinsiy JKep Typassl FbutbiMaap Oestiminjae
TIETPOJIOTHS XKOHE Taiiiasbl Ka30aap KeH OpBIHAAPBI CalachIHAAFEl 3epTTeyIepain kerekmrici (Jlonmomn,
Anrnus) H =37

MMAH®UJIOB Muxaua BopucoBud, TeXHUKa FRUIBIMIAPBIHBIH JOKTOPEI, Hancn yHHBepcHuTeTIHIH
npodeccopsl (Hancu, @panrms) H=15

HIEH IMun, Ph.D, KeITaii reoIorusuIbIK KOFaMBIHBIH Tay T€0JIOTHSACH KOMUTET] TUPEKTOPEIHBIH OPbIH-
Gacapbl, AMEpHKaH/IbIK YKOHOMHKAIBIK Teosiortap KaybiMaacToirbiHbIH Mytieci (ITexun, Kpitait) H = 25

OUIIEP Axkcean, Ph.D, [/IpesneH TeXHUKAIBIK YHUBEPCUTETIHIH KaybIMAACTHIPBLUIFAH Ipodeccopsl
(dpesnen, bepnun) H=6

KOHTOPOBUY Anekceii IMHIbeBHY, T€OJOTUS-MHHEPAIOTNs FHUIBIMAAPLIHBIH JIOKTODBI,
npodeccop, PFA akamemuri, A.A. Tpodumyka arblHIaFbl MyHai-ra3 TeOJIOTHSCHI JKoHEe reodusuka
nHcTuTyTH (HOoBOCHOMpCK, Peceit) H = 19

ATABEKOB Baanuvup EHokoBHY, XUMUs FBUIBIMAAPBIHBIH J10KTOpHI, benapycs ¥FA akanemuri,
YKana matepuanap XUMHACHI MHCTUTYTBIHBIH KYPMETTi aupektopsl (Munck, berapycs) H =13

KATAJUIUH Credan, Ph.D, J/[pe3neH TeXHUKaJIBIK yHUBEPCUTETIHIH KaybIMaCTBIPBUIFaH Podeccopbl
(dpesnen, bepmun) H = 20

CEMTMYPATOBA Dieonopa FOcymoBHA, reoioris-MHHEPANOTHS FHUTBIMIAPHIHBIH JOKTOPHI,
npodeccop, KP ¥FA xoppecnonaent-mymeci, K.J. Carnaes arsiaaarsl [ €0m0Tus FRUTBIMIAPEI HHCTUTYTHI
3epTXaHachIHbIH MeHrepyiici (Anmarsl, Kazakcran) H=11

CATYBIHTAEB Kanaii, Ph.D, xaysimmacteipsuiran npogeccop, Hazapbaes ymmsepcureti (Hyp-
Cyurran, Kazakcran) H =11

DOPATTUHMU IMaouo, Ph.D, bukokk Munian yHHBEpCUTETI KaybIMAACTHIPBIIFAH mpodeccopsl (MmumaH,
Uranus) H = 28

«KP ¥F'A Xa6apaapsl. ['eosiorusi xoHe TEXHUKAJIBIK FHUIBIMAAP CEPUsIChD».
ISSN 2518-170X (Online),
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Menmrikreymi: «Kazakcran PecryOnukachiHbIH ¥JITTHIK FRUIBIM akageMusick» PKB (Anmars! K.).
Kazakcran PecmyOnukachiHBIH AKHapar »KoHE KOFaMIBIK JaMy MUHHCTPJITiHIH AKHapar KOMHUTETiHIE
29.07.2020 x. 6epinrer Ne KZ39VPY 00025420 mep3imMaik 6acbUIbIM TipKeyiHe KOWBLTY Typalibl KyoiK.
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I'naBHBIii penaxkTop

KYPUHOB Mypar ’KypuHOBHY, TOKTOp XMMHUYECKHX HayK, mpodeccop, axagemuk HAH PK,
npesuseHT HanmonanpHoi akagemun Hayk PecryGnmkm Kasaxcran, reHepanbHblii pupextop AO
«MHCTUTYT TOTUIMBA, KaTaiau3a U anekTpoxuMun uM. J1.B. Cokonbckoro» (Anmarsl, Kazaxcran) H = 4

YueHHBIIi cekpeTapb

ABCAJIBIKOB BaxbiT HapukéaeBu4, TOKTOp TEXHHYECKHX HAyK, Mpodeccop, OTBETCTBEHHBIN

cexperaps HAH PK, UucTnTyT XuMnueckux Hayk uM. A.B. Bexryposa (Anmarer, Kazaxcran) H=15
PenaknuoHHasg KodJgerus:

ABCAMETOB Masuc KyapicoBud, (3aMeCTUTEINb ITTABHOTO PEAKTOPA), JOKTOP I'€0JIOTOMHUHEPAIIO-
THYECKHX HayK, mpodeccop, akaaemuk HAH PK, mupextop MHCTUTYTA THAPOTE€OIOTHU U TEOIKOTOTUH M.
V.M. Axmencaduna (Anmarsl, Kazaxcran) H =2

JKOJITAEB TI'epoii KoaraeBuu, (3aMeCTUTENb INIABHOTO PENAKTOpa), JOKTOP T'€OJOTOMHHEpAo-
THYeCKUX Hayk, mpodeccop, mupekrop MHcruryrta reonmornueckux Hayk nm. K.M. CarmaeBa (AmnMarsl,
Kazaxcran) H=2

CHOY Jpuuen, Ph.D, acconnupoBanHslii mpodeccop, aupexrop JlabopaTopun BOTHBIX HayK YHHBED-
cutera Hebpacku (mrar Hebpacka, CILIA) H = 32

3EJBTMAH Peiimap, Ph.D, pyxoBoauTes HCCIEI0BaHIH B 00JIACTH IIETPOJIOTHU  MECTOPOXKIACHHI
M0JIe3HBIX CKomaeMbIX B OTaene Hayk o 3emie Myses ecrectBenHol uctopuu (Jlonnon, Aurmus) H = 37

IMAH®HWJIOB Muxana BopucoBud, T0KTOp TEXHHYECKNX Hayk, mpodeccop Yansepcutera Hancn
(Hancu, ®dpannus) H=15

HIEH ITun, Ph.D, 3amecturens qupexropa Komutera o ropxoii reosornu Kuraifickoro reooruaeckoro
o01ecTBa, wieH AMEepUKaHCKOW acconmanuy skonomudeckux reoioros (ITexun, Kurait) H = 25

OUIIEP Axkceab, accouunpoBaHHBIA mpodeccop, Ph.D, TexHmueckmit yHuBepcurer [pesneH
(dpesnen, bepnun) H=6

KOHTOPOBUY Aunekceli DMUIbeBHY, TOKTOP TI'eOJIOTO-MHHEPAIOTHIECKUX HAyK, Ipodeccop,
akagemuk PAH, Uuctutyr HedrerasoBoit reomornu u reopusuku um. A.A. Tpopumyka CO PAH
(HoBocubupck, Poccust) H=19

AT'ABEKOB Baagumup EHokoBHY, TOKTOp XMMUUECKUX HayK, akageMuk HAH benapycu, moueTHsIi
mupekTop MHCTHTYTa XUMHUU HOBBIX MarepuaiioB (Munck, benapycs) H =13

KATAJIUH Credan, Ph.D, accouuuposanusiii mpodeccop, Texuuueckuit yausepcuret (pesneH,
Bepnmun) H = 20

CEMTMYPATOBA Dieonopa FOcynoBHa, TOKTOp reonoro-MAHEPAIOrHYECKHX HayK, Tpodeccop,
uneH-koppecnionneHT HAH PK, 3aBenyromas naGoparopun MHcTHTyTa Teonormdecknx Hayk um. K.
CarnaeBa (Anmatsl, Kazaxcran) H=11

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

D®PATTUHU IMaoso, Ph.D, accounmmpoBanHBIil mpodeccop, MuUIaHCKUH yHHBEPCHUTET BHKOKK
(Munan, Utamns) H = 28

«M3Bectusst HAH PK. Cepust reo1oruu 1 TeXHH4eCKHX HAYK».
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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

Scientific secretary

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", A.K. Rakishev?, B.N. Absadykov’, M.R. Sikhimbayev*,
A. Esirkepov!

IS. Seifullin Kazakh Agro Technical University, Astana, Kazakhstan;
2A. Saginov Karaganda Technical University, Karaganda, Kazakhstan;
*A.B. Bekturov Institute of Chemical Sciences, Almaty, Kazakhstan;
“Karaganda Economic University of Kazpotrebsoyuz, Karaganda, Kazakhstan.
E-mail: shkt1965@mail.ru

EXPERIMENTAL STUDY OF CHIP FORMATION DURING ROTARY-
FRICTION TURNING OF PARTS TYPE OF ROTATION BODIES
FROM VARIOUS MATERIALS

Abstract. In the conditions of repair and mechanical production of chemical,
oil, geological exploration and other sectors of the national economy of the
Republic of Kazakhstan, there is a problem of improving the quality indicators
and productivity of cutting in the manufacture of parts of bodies of revolution
from various materials. The authors investigated the method of rotational friction
turning of external cylindrical surfaces using a special cutting tool - a friction
cup cutter.

For processing by rotational friction turning, samples were prepared - blanks
of various diameters and materials: steel 45, steel 20X, brass L63 and bronze
BrAMts9-2. The workpiece samples were processed on 1K62 and JET GH-
1640ZX screw-cutting lathes.

As a result of processing by rotational friction turning, various forms of chips
were obtained. When processing steel 20X, two types of chips were obtained:
fracture chips and shearing chips. When processing steel 45, drain chips of
various lengths were obtained.

On the basis of metallographic studies of chip formation and the nature of the
distribution of deformations in the chip formation zone, it was established that
plastic deformation during rotational friction turning obeys the laws of traditional
cutting. When machining non-ferrous metals, you can control the shape and
size of the chips formed. The results obtained showed the wide technological
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possibilities of the developed resource-saving method of rotational-frictional
turning of parts of bodies of revolution.

Key words. Rotational-friction turning, chip formation, cup cutter, build-up,
angle of tool setting, deformation, shear plane.

K.T. lllepoB", A.K. Pakuimen?, b.H. A6caapikos’, M.P. Cuxumoaes*,
A. Ecupkenos'

'C. Ceiidpynun atbiHaarsl Kazak arpoTeXHHUKaIbIK YHUBEPCUTETI,
Acrana, Kazakcran;
2A. CarbIHOB aTbIHIaFbl KaparaHibl TEXHUKAJIBIK YHUBEPCUTETI,
Kaparanzasl, Kazakcran;
30.B. BekTypoB aTbIHaFbl XUMHS FHUIBIMIAPHI HHCTUTYTHI,
Anmarsl, Kazakcras;
*Kastyteinyonarsl KaparaHibl SKOHOMUKAJIBIK YHHBEPCUTETI,
Kaparangel, Kazakcran.
E-mail: shkt1965@mail.ru

OPTYPII MATEPUAJITAPIAH KACAJIFAH AUHAJY JTEHEJIEPI
THUIITEC TETIKTEPAI POTALIUAJIBIK-OPUKIIUAJIBIK ) KOHY
KE3IH/JE ’KOHKAJIAPABIH TY3IJIYIH DOKCIHEPUMEHTTIK
3EPTTEY

Annoranus. Kazakcran PecnmyOnukachIHBIH XUMUS, MYHAH, T€OJOTHUSITBIK
Oapnay »oHe Oacka Ja XajblK LIapyallbUIbIFbl cajlajapblHbIH MEXaHUKaJbIK-
KOHJICY OHJIIpicTepiKaFIallbIH A, OPTYPIli MaTepralJapAaH KacalFaH Al HATY 1Tl
JIeHEe TETIKTEpiH Jaspiay Ke3iHjae, KeCyMEH OHJIey cara KOpPCETKIITEPiH KIHE
OHIMJILIITIH apTTBIPY MOCENECi OPBIH ajblll OTHIP. ABTOpJIApP apHAWBI KeCy
Kypasibl —(QpUKIMSIIBIK TabaKialbl KECKIIITI KOJJaHa OTBIPBIN, CBHIPTKBI
UWIMHIPIIK OeTTepal  poTauusUIbIK-QPUKLIUSIBIK KOHY OIICIH 3€pTTel.
PoranusiibIK-ppUKIUSUIBIK KOHY apKbUIbl OHJEY YIIIH JpTYpii AuaMeTpiep
MEH MaTepualiJiap/iaH kacajFaH JaiblHIaMa YIATUIepl JablHaanasl: 0omar 45,
6onat 20X, sxe3 L63 xxone koma bpAMu9-2. Jlaiteinnama ynrinepin eguey 1K62
xoHe JET GH-1640ZX 6ypanna kecymii 6inaexrepae xyprizuiai. Poranusisik-
(OPUKITUSITBIK )KOHY apPKBLIBI OHJICY HOTHIKE CIH/IE YKOHKAHBIH OPTYPITi hopMaiapel
anbiHAbl. bomar 20X mMatepuanbiH eHACY Ke31H/Ie >KOHKAHBIH €Ki TYP1 aJbIHIbI:
CBIHBIK JKOHKA J>KOHE OMBIPbUIY >KOHKachl. bonar 45 wmarepuanbiH eHJIey
Ke31H/Ie OPTYpJi Y3BIHIBIKTAFbl HIpMENi XKOHKAIap alblHIbL. JKOHKalapIbIH
naiiga OONMybIH MeTalmorpadusUIbIK 3epTTeyiep MEH >KOHKajlapAblH maiina
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0oy aiiMarbIHIAFbl JAeQOopMalMsIIapIbIH Tapally CHUIAThIHA CYWEHE OTBIPHIIL,
POTAUSTBIK-PPUKIMSIIBIK ~ KOHY — KE31HJAETl ITUTACTHKAIBIK  JaedopMarius
JOCTYPIl Kecy 3aHAbUIBIKTaphIHA OaFbIHA/BI, COHBIMEH Karap KalTairama
MJIACTUKAIBIK AedopMariusiiap aiMarbIHBIH KOJIEMIH €10yip TOMEHICTETIH/Ir
aHBIKTTIRL. TYCTI MeTamIapapl eHjIey Ke3iHae Kypaabl OpHATY OYPBIIIBIHBIH
OHTANIIBI MOHIH JKOHE KEeCy PeXUMACPIH TaHJay HOTIKECIHIe Maiga OonraH
JKOHKAHBIH TMIIHI MEH MeJIIepiH OacKapyFa OOJaTBIHIBIFBl aHBIKTAJIbI.
Kecy pexumuepiHiH OHTAMJIbI MOHAEPIH JKOHE KYpajabl OpHATy OypbILIbIH
TaHJaraH/a, MJIACTUKAIBIK AehOpMaIlHs HETi131HEH «Kypall-IaibIHIaMay TYHICy
KabaThIHJa KYPETiHI aHBIKTAJIIbI JKOHE OYJI POTAIMSIBIK-(QPUKIHMSIIBIK KOHY
TOCUTIH XKY3€re achIpydarbl HEri3rl YThIMIBLIBIFGI OONBIN TaObLIaAbl. AJIBIHFAH
HOTHOKEJIEP POTAlMSUIBIK-QPUKIUSUIBIK JKOHY TOCUIIHIH YHEMIIUT JKOHE KEH
TEXHOJIOTUSITBIK MYMKIH/IIKKE Fi€ €KeHIH KOPCEeTTi.
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IKCHEPUMEHTAJIBHOE UCCJIIEJOBAHUE
CTPYXKXKOOBPA3OBAHUA IIPU POTAIMOHHO-®PUKIIMOHHOM
TOYEHUU JETAJIEV TUIIA TEJ BPAIIIEHUSA U3 PA3JTHYHBIX
MATEPHUAJIOB

AHHOTamusi. B  ycClOBMSIX PEMOHTHO-MEXaHWYECKHMX  ITPOU3BOJCTB
XUMHYECKOH, He(PTAHOH, reoI0ropa3BeOYHON U IPYTHX OTpaciieil HapOIHOTO
xo3stiictBa  PecnyOnmumkn  Kaszaxcran cymiectByeT mpoOsiema  IMOBBIICHUS
Ka4eCTBCHHBIX TI0Ka3arejel M MPOU3BOAUTEIHLHOCTH OOpabOTKH pe3aHHeM
IIPY W3TOTOBJIEHUM JETajedl Tea BpalleHUs W3 PA3IUYHbIX MaTepHUAJIOB.
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ABTOpaMU  HCCIIEOBaH CHOCO0  POTAMOHHO-(DPUKIMOHHOTO  TOYCHHUS
HapYKHBIX [HUJIUHAPUISCKUX TTOBEPXHOCTEH C UCMOIB30BAHUEM CIEIHAIBHOTO
PEXYIIEr0 HHCTPYMEHTA — (PPUKIIMOHHOTO YalledHoro pesua. J{mns o6padoTku
POTaMOHHO-(QPUKIIUOHHBIM TOYEHHEM OBLIM TMOATOTOBJIEHBI 00paslbl —
3aroTOBKH W3 Pa3JIMYHbIX TUAMETPOB U MaTepuania: craib 45, ctans 20X, 1aTyHb
JI63 u 6ponza bpAMi9-2. O6paboTka 00pa3OB-3arOTOBOK MPOU3BOIUIIACH
Ha TokapHO-BUHTOpe3HbIX craHkax 1K62 u JET GH-1640ZX. B pesynbrare
00paboTKH pOTAMOHHO-()PUKITMOHHBIM TOYCHHEM OBLITH MTOJTyYEHBI PA3IMYHBIC
dopmer cTpyxek. [Ipu o6padorke cramm 20X MOydeHO Ba BUIA CTPYIKKH:
CTpY’KKa HaJsioMa U ckanbiBaHus. [Ipu 06paboTke cranu 45 momyuniny CIuBHbIE
CTPYKKH pa3nudHoOl [uirHbl. Ha ocHOBE MeTammorpadu4ecKux MCCIIeTOBaHMIMA
CTPY’KKOOOpa30BaHUS M XapakTepa paclpeneieHus aedopMmaiuii B 30HE
CTPY’KKOOOpPa30BaHUs YCTAaHOBIEHO, YTO IUIACTUYECKOE JedopMHUpOBaHUE
MpPU  POTALMOHHO-(QPUKIIMOHHOM TOYECHUU TMOJYHHSIETCS 3aKOHOMEPHOCTSIM
TPaJAULIMOHHOTO PE3aHHUsl, a TAK)KE CAMOBpAIIIEHIE POTAMOHHO-(PUKIITOHHOTO
WHCTPYMEHTa, 3HAYUTENIbHO YMEHBIIAIOUIee pa3Mephl OONACTH BTOPUYHBIX
MJIACTUYECKUX JIeOopMaliiii, HE HCKITFOYaeT HapoCcTooOpa3oBanus. Takke ObLIO
YCTaHOBJICHO, YTO ITPH 00pa0OTKE IBETHBIX METAJIIOB TIOJJOOPOM ONITUMAIBHOTO
3HAYCHHS yTJIa YCTAaHOBKU MHCTPYMEHTA U PEKHMOB PE3aHHsI MOYKHO YIIPABIISIThH
dbopmoii u pazmepamMu 00pa3zyeMol CTPYKKH. YCTaHOBJIEHO, YTO TP BBIOOpE
ONTUMAJIBFHBIX 3HAYCHUH PEKMMOB PE3aHUs W yIVIa YCTAaHOBKM MHCTPYMEHTA
tactTuueckas jaedopmarysi MpoTeKaeT B OCHOBHOM B KOHTaKTHOM CJIO€
«MHCTPYMEHT-3arOTOBKa», YTO SIBISETCS OCHOBHBIM 3((deKTom peanusanuu
crocoba poTanMoHHO-(PPUKIMOHHOTO ToueHUs. llomyueHHBIE pe3yabTAThI
MOKa3adl [IMPOKHWE TEXHOJOTHYECKHE BO3MOXKHOCTH pa3pabaThiBaeMOro
pecypcocOeperaromiero cnocoda poTauoHHO-(GPUKIIMOHHOTO TOUEHUS AeTaieh
TEJ BpAIICHHUS.

KuaroueBnbie cjoBa: POTalMOHHO-PUKITTOHHOE TOYECHHE,
CTpPY’KKOOOpa30BaHue, YalIeYHbIH pe3el, HAPOCT, ol yCTAaHOBKU HHCTPYMEHTA,
nedopmanus, mI0CKOCTh CABUTA.

Introduction. The problems of increasing the quality indexes and the
productivity of cutting processing increase due to the use in modern production
of automated process equipment with a higher precision of operation and,
accordingly, with high precision of manufacturing their parts. Especially this
problem is shown in the manufacture of parts of bodies of revolution in the
conditions of modern engineering of the Republic of Kazakhstan.

The authors studied the method of rotational-friction turning of external
cylindrical surfaces using a special cutting tool-a friction cup cutter (Sherov,
et al., 2020 a:9, Sherov, et al., 2017 b:14, Khodzhibergenov, et al., 2015 a:3,
Sherov, et al., 2020 c:4, Dudak et al., 2020 a:12).
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It is known that a large reserve of increasing the productivity of the process,
improving the quality of the treated surfaces is embedded in the methods of
rotary cutting, in which the cutting tools use cup cutters rotating in the process
of cutting around their axes.

The principal feature of rotary cutting is laid in the sharp decrease in the sliding
speeds of the working surfaces of the tool relative to the machining material
without reducing the speed of the relative movement of the tool and workpiece
by replacing the sliding friction in the contact zones with the rolling friction
(Konovalov, et al., 1972:272, Gik, 1990:254, Yashcheritsyn, et al., 1987:229,
Balgabekov, et al., 2014 a:4, Dudak et al., 2020 b:8).

However, this method has not found wide application in production because
of the high cost of manufacturing a cup cutter, which is made entirely of tool
materials (high-speed steels, hard alloys). And also when it is chipped or worn,
it is necessary to replace or re-sharpen the cup cutter. The re-sharpening of the
cup cutter is a labor-intensive process, as its manufacture. The main difference
between the developed method of rotational-friction turning of external
cylindrical surfaces is the use of a special rotational-friction cup cutter made of
non-instrumental material. When developing new cutting methods, the study and
investigation of the process of chip formation has both scientific-theoretical and
practical significance.

Moreover, the cutting process is a set of extremely complex phenomena
that depend on the physico-mechanical properties of machined material, which
is accompanied by plastic and elastic deformations, destruction, friction and
heat release (Nasad, et al., 2019 a:7, Zubkov, 2003:6, Petrushin, 2014:307,
Kurmangaliyev, et al., 2018:8, Rakhimoyv, et al., 2021:9). More than 90% of the
force and cutting work is expended on the chip formation process, respectively,
most of the heat released during chip formation (Bobrov, et al., 1980:3, Kadyrov,
etal., 2021 a:9, Nasad, et al., 2019 b:4, Togizbayeva, et al., 2020:9).

This process depends on the thermal regime and contact loads on the working
surfaces of the tool, hence the intensity and nature of their wear (Grigoriev,
2009:368, Gurevich, 1980:3, Loladze, 1982:320, Mukanoyv, et al., 2019:4).

There are the quality of the surface layer and the accuracy of the workpiece
in direct connection with the chip formation process. Thus, almost all the
characteristics of the cutting process and its practical results depend on the
chip-forming process. The flow of this process is mainly determined by the
deformed state of the chip formation zone (Khodzhibergenov, et al., 2019 b:4,
Zhunusbekova, et al., 2016:4, Ganyukov, et al., 2018:12, Balgabekov, et al.,
2014 b:3, Balgabekov, et al., 2013 c:3).

In connection with the foregoing, the work aimed at investigating the
mechanism of chip formation, the deformed state of the processed material and
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the cut layer, as well as the regularities and phenomena occurring in the process
of rotational-friction turning, is an actual task.

Research materials and methods. The tasks set in the work were solved by
experimental and theoretical methods. In theoretical studies, the main provisions
of the theory of material cutting, the theory of plasticity and elasticity, the theory
of chip formation, the technology of metals and materials science are applied. In
the experimental studies the metallographic method of investigation is applied.

The processing of samples by rotational-frictional turning was performed on
a lathe with the use of rotational friction cup cutters of various diameters and
made of various non-instrumental materials. Figure 1 shows the constructions of

the applied rotational-friction tools.
c) d) e)

a — cup cutter made of HARDOX steel; b - cup cutter made of 65I; c,e - cup cutter made of
20X; d - cup cutter made of DI40 (Ductile iron)

b)

Figure 1. Constructions of applied rotational-friction tools

Results. For the treatment by rotational-frictional turning, specimens were
prepared - workpieces from various diameters and material: cranb 45, steel 20X,
brass L63 and bronze BrAMts9-2. Processing of samples- workpiece was made
on cutting lathes 1K62 and JET GH-1640ZX. Figure 2 shows photographs of the
process of rotational-friction turning.
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a, b — steel processing 20X, @120 mm; ¢ — steel processing 45, @180 mm,; d,e,f - steel
processing 45, @240 mm; g - brass processing process L63; k,I,m - bronze processing process
BrAMts9-2; B_ — tool setting angle

Figure 2. Photographs of the process of rotational-friction turning

When machining by rotational-frictional turning, the cutting regimes varied:
n_ =265+1800 rpm; n, =217+1473 rpm; B,, =25 5=0,038-+2.3 mm/rev; t=1+2
mm; B = 5°+35° Figure 3 shows photographs of chips obtained with different
rotational-friction turning modes of steel 20X and steel 45.

a, b — chips obtained in processing steel 20X, @120 mm; c¢,d,e - chips obtained in
processing steel 45, @240 mm; f,g,k,1,m - chips obtained in processing brass L63; n,p,s,t,v -
chips obtained in processing bronze BrAMts9-2
Figure 3. Photographs of chips obtained with different rotational-friction turning modes of
various materials
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As a result of the rotational-frictional treatment, various forms of chips were
obtained. When machining with different cutting modes and the angles of tool
placement, the process of chip formation is of a different nature and a different
type of chips are obtained. When processing steel 20X, two types of chips were
obtained: chips of the fracture (fig. 3a) u shearing (fig. 3b). Fracture chips were
formed during the processing of steel 20X (fig. 2b) and the treated surface was
rough. This is due to the fact that during the cutting process, sufficient conditions
were not created for the appearance of plastic deformation and the surface layer
was pulled out by the cutting part of the tool. Shearing chips were formed during
the processing of steel 20X (fig. 2a) and the treated surface turned out to be less
rough, and also this kind of chips is inherent in alloyed steels. When processing
steel 45 (fig. 2 c,d,e) obtained continuous chips of different lengths. The largest
and longest continuous chip (fig. 3d) was obtained by processing steel 45 (fig.
2d) by tool installed at an angle p, = 20°. The results show that with properly
selected cutting modes and in particular the correct selection of the tool mounting
angle, it is possible to provide the necessary condition for the cutting process
to be performed in the rotational friction turning. The metallographic study of
the obtained chips was carried out using the equipment of the laboratory of the
“International Material Science Center” of Karaganda Technical University.
Figure 4 shows micrographs of chips obtained with the help of the universal
metallographic microscope Altami MET 5T.

a,b,c — micrographs of chips shown in fig. a; d,e,f — micrographs of chips shown in fig.4b;
g,k — micrographs of chips shown in fig.4c; I,m — micrographs of chips shown in fig.4d;
n,0,p,q,1,s — micrographs of chips of brass L63; t,w,x,z - micrographs of chips of bronze

BrAMts9-2; 1-build-up
Figure 4. Microphotographs of chips obtained with the help of the universal metallographic
microscope Altami MET 5T
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Discussion. On these microphotographs, with an increase in x50, the growths
are clearly visible (fig.4 a,c,c,g,l,m). Studies have shown that at first small
growths are formed, the number of which sharply fluctuates, rapidly increase
in size and turn into a large growth. The increase in the size of the o build-ups
and their transformation into a large growth is associated with the conditions of
friction on the front surface of the tool. The formation of growths in the process
of rotational-frictional turning can be explained by a decrease in the frictional
force. Since the traditional method of rotary cutting involves replacing sliding
friction in contact zones with rolling friction, which helps reduce the frictional
force in the tool-workpiece contact. This situation is contrary to the cutting
mechanism of the proposed method. For cutting and stopping the build-up, it is
necessary that the chip material, which is near the point of contact with the tool
and which is the raw material for the build-up, softens, becomes very plastic.
This can be achieved by increasing the degree of deformation of the contacting
chip layer with the tool, thereby increasing the amount of heat released due
to plastic deformation and cutting temperature. And also by increasing the
frictional force in the tool-workpiece contact by selecting the optimum values
for the tool setting angle and the cutting modes. The results of the study showed
that with increasing cutting and feeding speeds, the build-up size decreases or
disappears altogether. In this case, the rational value of the tool setting angle
is determined B_, = 20°. Metallographic studies showed uneven deformation
of chips along their length (fig.4), i.e. The process of chip formation occurs
from the moment of formation of the shear plane, therefore the deformations of
elementary volumes of chips located at this plane are approximately the same.
The exception is the areas located in the immediate vicinity of the cutting edge,
but their value is small. Therefore, in the first approximation, we can assume that
the deformation temperature and the strain energy are distributed uniformly on
both sides of the shear plane. Rotation of the rotational-friction tool promotes
an insignificant increase in the angle of shear, lying within the range of 3°-6°,
depending on the value of the angle of installation of the tool. It is characteristic
that the intensification of the localization of deformations is accompanied by
a disturbance in the stability of the process by vibrations, one of the reasons
for which is the unevenness of the rotation of the rotational-friction tool. When
processing non-ferrous metals, an increase in the speed of rotational-friction
turning can lead to a greater chip breaking (fig. 4 r,s,t), which adversely affects
the quality of the treated surface. It is established that an increase in the angle
of tool placement during processing of non-ferrous metals has a favorable effect
on the process of cutting and chip formation. As the shape of the chips increases
with the increase in the installation angle, and thus a condition is created for the
free exit of the chips (without sticking). However, it must be taken into account
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that an excessive increase in the angle of installation can lead to a decrease in the
plasticity of copper alloys, which contributes in the course of their deformation
to the development of advanced micro and macrocracks (fig. 4 o,p,1,t,z). Also,
in the formed chips, cracks were observed (fig. 4 t,x,z) dividing it into deformed
elements which are firmly bound by a thin and strongly deformed contact layer.
The formation of such chips is explained by the fact that when choosing the
optimal values for the cutting conditions and the angle of tool placement, the
plastic deformation proceeds mainly in the contact layer “tool-workpiece”,
which is the main effect of the implementation of the rotational-friction turning
method.

Conclusions. It was found that the self-rotation of a rotational-friction tool,
which significantly reduces the dimensions of the region of secondary plastic
deformations, does not exclude the build-up: at low cutting speeds, a small
build-up can occur near the exit point of the cutting edge from the cutting zone.
However, with increasing cutting and feeding speeds, the dimensions of the
build-up diminish or disappear altogether.

The results of experimental experiments have shown the possibility of
processing by the method of rotational-friction turning of non-ferrous metals, in
particular brass L63 and bronze BrAMts9-2. It was experimentally established
that:

- increasing the feed reduces the cutting process, and reducing the feed reduces
the processing capacity. Proceeding from this, the optimum cutting regimes were
determined: for turning brass L63 - n=870 rpm; S=0,152 mm/rev; for turning
bronze BrAMts9-2 - n=660 rpm; S=0,114 mm/rev;

- when processing non-ferrous metals, selecting the optimal setting angle and
cutting modes, it is possible to control the shape and size of the formed chips.
Optimal installation angle for bronze processing BrAMts9-2 defined angel
=15, and for the processing of steel 45 and 20X the rational value of the tool
setting angle is defined B = 20°.
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