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THE METHODS OF THE INTENSIFICATION OF THE GTE DISCS AND SHAFTS HARD
MATERIALS TURNING

Chopmynuposana npobrema nosviuleHus 3@gexmusHocmu npouzsoocmea ouckog u eanog [T/ 3a cuem unmeHcugurayuu
mouenus. Paccmompenvl nepcnekmuebl UCNONb308AHUS MAMEPUAIO8 6 asudcmpoenuu. [ana oyeHka o00veMa NpuMeHeHUs
MOKAPHLIX onepayuii 8 mexanoobpabomre ouckos u eanos I'T/. [Ipeonoscena ghenomenonocuueckas mooendb UHMeHCUGUKAyUU
npoyecca mouenus mpyoHoobpabamvieaemvix mamepuanos. Kpamko paccmompenvi OCHOBHble MemMOObl COBEPULEHCNBOBAHUS
npoyecca pezanus. Boinonnen 0630p npozpeccushvlx KOMOUHUPOBAHHBIX MEMOO08 00pabomKu pe3anuem mpyoHooopabamvleaemMvix
mamepuanog. Coenan 661600 06 aAKMYANLHOCMU UCCLEO08ANUA MEMOOd HeNoCPeOCmMBEeHHO20 YNpPAasieHus KOHMAKMHbIMU U
TMenaI08bIMU AGIEHUAMU OISl UHMEHCUDUKAYUU MOKAPHOU 00pabomxu mpyoHo0OpadamuvléaemMvix Mamepuaios.

Knrwuesvie _cnosa: mexnonoeuueckuii  npoyecc,  3QGekmueHocmy,  uHmMeHcugukayus, —mouenue;,  0opabamvlieaemMocmy,
KOMOUHUPOBAHHBLE MEMOObL, 8AJl; OUCK

Beeagenne

B Hacrosiiiee BpeMsi COCTOSIHUE MHTEIUICKTYaIbHBIX M BBICOKOTEXHOJIOTHUECKUX OTpaciel SJKOHOMHUKH Y KpauHbI
ABJISICTCA MPOOJIEMHBIM, a COTIACHO OIICHKaM HEKOTOPBIX SKCIEPTOB — KPHU3HUCHBIM [1]. B COBpEeMEHHBIX YCIIOBHIIX
KECTKOW KOHKYPEHIIMM Ha MHPOBOM PBIHKE MPEANPHUATHS aBHALMOHHOM MPOMBIIUICHHOCTH YKpawHbl TPeOyOT
MaKCHUMaJbHO aKTUBHOM HAy4HO-UCCIEAOBATEIbCKOM  ACSATEIBHOCTH B  LEIAX  JOCTHXKEHHUS  yCTOMYMBOM
KOHKYPEHTOCIIOCOOHOCTH BBIITYCKAaeMOM MPOAYKIMY KaK pelatoniero gpaxkropa koMmmepueckoro ycnexa. ObecrieueHne
KOHKypeHTOCHOCO6HOCTI/I B aBHAJIBUIaTCJICCTPOCHUHN, PCAIIM3YEMOEC B JBYX KIIIOYCBBLIX HAIIPABJICHUAX - IMOBLIIICHUU
KayecTBa ¥ OJHOBPEMEHHOM IPHMMEHEHUH pecypcocOeperaromnx TEXHOJOTHH, TpeOyeT IIMPOKOro HCIIOIb30BAHMS
KOPPO3UOHHO-CTOMKHX, BBICOKO- M JKapONPOYHBIX METAJJIOB M CIUIABOB, C OJHOH CTOPOHBI, U COBEPIICHCTBOBAHMS
TEXHOJIOTUM — C Jpyrod. bBonbiioii o0beM MeXaHMYECKHX Olepaliii B TEXHOJOTMYECKHMX IIpolieccax M HH3Kas
00pa0aThIBaEMOCTh HCIOIB3YEMbIX B aBHAJIBUTATEIICCTPOCHUH MaTEPHAIIOB, MPEIONPEACISIIOT HEOOXOIMMOCTD TOBBIIICHHS
3¢ peKTHBHOCTH pa3MepHOi 00pabOTKH MOCPEACTBOM HHTEHCHU(DHKAIII TIPUMEHSIEMBIX METOJIOB OOPaOOTKH.

1. ITocTanoBKa Mpo6JieMbl

B ctpykType obmeit Tpymoemkoctu opMooOpa3oBaHUS TAKUX OTBETCTBEHHBIX neTaneit ['T/] kak Baibl i TUCKH,
HanOONBIINN yACTBHBIA BEC 3aHUMAaeT MexaHooOpaboTka [2]. TpyloeMKOCTh MEXaHHYECKOW 0OpabOTKH COCTaBiIsAeT
50...60% u 6osee oT OOWIEH TPYIOEMKOCTH M3TOTOBJIEHHS COBPEMEHHOTO aBHAIIMOHHOTO ABUraTens [3], 4To cTaBHUT
MepBOOUEPEIHYIO 3ajady HHTeHCHU(UKaiu o0padoTku pesannem TOM. B pabore [4] mokazaHo, 4TO W3 BCEro
MHOTrooOpa3usi ~METOAOB HWHTEHcH(UKAIUU  00pabOTKM  pe3aHueM  TpPYJHOOOpabaThiBaeMbIX  MaTepHaIoB
NEPCIEKTUBHBIMU  SIBJISIOTCS KOMOMHUpPOBAaHHBIE, KOTOpblE O0ECHeYrBalOT Haubojee [OJHOe MpPOTEKaHHe
ascopbponHoro B3aumojieiicTBus koMrnoHeHToB COTC ¢ 10BeHWIBHBIME yyacTKaMH 00pabaThIBaeMOM MOBEPXHOCTH.

2. AHAIN3 TEXHOJIOTHYECKHX MPOLecCOB H3roTOBJIeHUS THCKOB 1 BajaoB ['T]]

[ToBbIlIEHNE JIETHO-TEXHHMYECKUX XapPAKTEPUCTUK COBPEMEHHBIX CaMOJIETOB, BBICOKHMI YpOBEHb Harpy3ok
KOHCTPYKIIMH B 3HAUMTEJIHHOM JHAla30HE 3HAKOIEPEMEHHBIX HANpsDKEHWH TpeOYIOT pa3pabOTKH M MCIIOIb30BAHMS
BBICOKOA((PEKTUBHBIX KOHCTPYKIIMOHHBIX MaTepHaloB, B OoJbIIMHCTBE CBOEM SIBIISTFOILIMIX CST
TpynHOOOpabaThiBacMbIMU. TEHICHIMS PAa3BUTHS HCIIOJIH30BAaHMS MaTEpPHAIOB B aBHACTPOCHMH 3a JIBaJALATHIICTHE
BEIpa)KCHA CTaTUCTUYCCKUMH TaHHBIMU, MIPEICTaBICHHBIMU B paboTe [5] (puc. 1).

OnuuMy U3 HanboJsIee OTBETCTBEHHBIX AeTaneil coBpeMeHHbIX I T/l aBistrorest Banbl n fucku. OHU MPEACTaBISIOT
co0O0H TeTa CI0XKHOIM reoMeTpuH, 00BeTNHSIOIINE PAa3THYHBIE COUYCTAHNS TTaIKUX [IeeK, UTUIIEB, Pe3b0bI, 3y0UaThIX

Kouec, (praHmes U T.A.
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Puc. 1. Cocrosinue H nepcneKTHBbI HCNOJIb30BAHNSA MATEPUAJIOB B ABUACTPOCHHH: 1 — TPaMIIHOHHBIE ATIOMHHHEBbIE
CILIABBI; 2 — MOJIMMEPHBIE¢ KOMIIO3UIIMOHHbIE MATEPHAJIbI; 3 — THTAHOBbIE CIIABLI; 4 — AJIIOMHUHHEBO-THTHEBBIC CILIABBI;
5 — MarHueBble CILUIABBI; 6 — cTa/IM; 7 — TENJIONPOYHBIE CTAIN; 8 — )KapPONIPOYHbIE CIVIABBI; 9 — M0Kapo0e30NaCHbI
TuTaH; 10 — mHTEepMeTaTHAHBIE MaTepualibl, KM; 11 — maTepuaiibl ¢ 00paTHoii cBsI3b10; 12 — Apyrue MmatepuaJjsi [5]

Baubl BBINONHSAIOTCS MMOJIBIMH, TOHKOCTCHHBIMH, CTYIIEHYaTBIMU M OTIIMYAIOTCS a’KypHOCTBIO KOHCTPYKTUBHOM (DOPMBI
1 HaJIMYMEM OOJIBIIOTO KOJIMYECTBA OTBETCTBEHHBIX 3JIEMEHTOB. MUHHMaIbHAs! TOJIIIMHA X CTEHOK MOXET JIOCTHIaTh
1,6 ... 4,0 MM ¢ JOIyCKOM Ha Pa3HOCTEHHOCTb, paBHbIM 0,1 ... 0,2 MM, ;ynHa gocturaer 2,5... 3,0 m. Koncrpykropckue
TIOBEPXHOCTH BaJIOB BBIMOJHSIOTCS B MPEAENax 5-T0 KBAIUTETa TOYHOCTH. VICHONb3yeMble MaTepHabl MIMEIOT HU3KUN
Koa(HuIHIEeHT 00pabaTbIBAEMOCTH METOJaMH JIE3BUHHON 00pabOTKH MO OTHOIICHHUIO K CTaiw 45, HarmpuMep, A7 Bana
Hu3koro nasienus poropa I'T/ (15X12H2MB®AB) ox pasen 0,3.

Jucku I'T/] umeror ciioxHblid (acoHHBIH NMPOQUIL MOBEPXHOCTEH BpAILEHUS! CO CTPOTUMU TPeOOBaHHSIMHU K
Ka4yecTBY IOBEPXHOCTHOI'O CJIOSi W K PACIIOJIOKEHUIO CBOOOAHBIX MNOBepXHOCTeH. OCHOBHBIE KOHCTPYKTHBHBIC
9JIEMEHTHI JJUCKOB, — 3TO 000 (BEHEIl ¢ Ma3amMu) JJIsl KPEITUICHHs! JIONATOK, IMOJIOTHO (nnadparma), cTynuia u QIaHisl
JUISL CBSI3M C COCEIHUMHM JHMCKaMH U BaJoM. K 0COOEHHOCTSIM M3rOTOBJICHHUS TUCKOB OTHOCST BBICOKHE TPEOOBaHUS K
(U3MKO-MEXaHMYECKUM CBOWCTBAM HCHOJIB3yeMBIX MarepualioB. OOpabaTblBaeéMOCTh TaKMX MaTepHalIOB HHU3KA.
Hanpumep, no ortHomennio k cramm 45, xosddummeHr oOpabaTsiBaeMOCTH pE3aHWEM XPOMOHHKEICBOTO CILIAaBa
XH62BMKTIO, mpuMeHseMoro Ui M3TOTOBJICHUS IHUCKOB IMEpBOi cTymeHu TypOuHBI, paBeH 0,04, a crmaBa BT-9,
MIPUMEHSEMOTO JIJIsl I3TOTOBIICHHSI TUCKOB KoMIpeccopa, 0,2. [6]

AHanu3 CTPYKTYphl THUIOBBIX TEXHOJIOTWYECKHX TIIPOLECCOB HM3TOTOBIECHUS IuckoB u BamoB ['TH [6,7, 8]
MOKa3bIBaET, 4TO HanOoJIee 3HAUYUTENbHBIN BEC B IIPOIIECCE U3TOTOBIICHUS 3THX JeTaleil UMEIOT TOKapHbIE ONEPaIu.

ITpouecc mexann4eckoi 06pabOTKN AUCKOB, HAIPUMED, IEPBOM CTYIICHU TYPOHHBI, YCIIOBHO JICIIUTCS] HA YEThIPE
OocHOBHBbIe 4YacTH. [Ipu 00OpaboTke HMCXOIHOW 3aroTOBKM AWMCKAa B TEPBOW YaCTH TEXHOJOTMYECKOro Mpolecca
BBIMOJIHSACTCSI OCHOBHAsE TOKapHas o0paboTka KOHTypa; cOpMHUPYETCS YHUCTOBOW KOHTYpP HPOQIISA MOJIOTHA JUCKA;
MOJIrOTABJIMBAIOTCSl  TEXHOJOIMYECKUe 0a30Bble IOBEPXHOCTH /s JajibHeilmeld o0paboTku 3arotoBku. B
MOCIIEAYIOIINX YacTsAX IPUMEHSIOT APYTHe ONepalii MeXaHooOpaOOTKH — MpOTATruBaHue, hpesepoBanue u T.1. [6].

[Ipouecc Mmexannueckoi 00pabOTKM Baja pOTOpPa HU3KOTO JIABJICHHS, 3arOTOBKa KOTOPOTO UMEET OTHOCHTEIILHO
HeOOJIbIINE MPHUITYCKM Ha MEXaHHUYECKYI0 00paboTKy, TakKe YCJIOBHO paszeieH Ha 4eThlpe yacTH. B mepBoil wactu
TEXHOJIOTHYECKOT0 IIPOIIecca TOUeHHEM obecrieunBaeTcsi HoOpMHUpOBaHKE MPEIBAPUTEIFHOTO KOHTYpa 3arOTOBKH. Bo
BTOPOH - MPUMEHSIOTCSA TOKApHBIC ONEPAaLUK Ul BBIIOJIHEHHS MOJIYYHCTOBOM 0OpabOTKH OCHOBHBIX MOBEPXHOCTEH
Bana 1 opmupoBanus npoduirs Basa, GJIM3KOro K mpoQuirto roToBoi feTanu. B TpeTseii - obecneunBaroTcs TOYCHUEM
1 nUMpOBaHNEM Ka4eCTBEHHBIE ITOKa3aTeN Baja ISl OCHOBHBIX IMOBEpXHOCTEl. UeTBepTas 4acTh TEXHOIOIHYECKOTO
npolecca M3rOTOBIECHUS Bajla SIBISIETCS 3aBEPIUAIOLINM 3TallOM MEXaHHYeCKOH 00pabOTKH, Ha KOTOPOM BBINOIHAETCS
OT/IeJIKa OBEPXHOCTEH, 00padaThIBalOTCS MEJIKHE BBIEMKH, 11a3bl, OTBEPCTHUS U IPYTUE HJIEMEHTHI.

B cTpykType THNOBBIX TEXHOJOTHUECKHX MPOIIECCOB HM3TOTOBIEHUS CEpUMHBIX BaioB portopoB KBJI Touenue
nocturaet 70% ot Bcero o0bema 00paboTKK M IPEBOCXOIUT CBEPIICHNE TPUMEPHO B 3 pa3a, a uuindoBaHue, IPUTUPKY,
(dbpe3epoBanue u Ap. B aecsITKH pa3 (puc.2). [8]

TokapHo# 00paboTKOH obecrieunBaeTcsi ChM MaKCHMaJIbHOTO 00beMa MaTepraia 00pabaThIBAEMBIX 3aTOTOBOK.
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Puc. 2. Jlos1s1 TOKapHBIX onepauuii B CTPYKType

TEXHOJOIrHY€E€CKOro npouecca u3roToBjieHus1 Bajia poropa

KB/ [8]

B 3aBHCcHMMOCTH OT MCXOIHBIX MapaMEeTPOB TOYHOCTH U
Ka4ecTBa IMOBEPXHOCTH TOTOBOTO H3JAENHUS, 3TOT BHI
00paboTKM MOXKET OBITh JTHOO OKOHYATENBHBIM, JHOO
MOJTOTOBUTEIBHBIM Uit MIOCIIEAYFOINX
TEXHOJIOTUYECKUX OIepaluii W, BCJIEICTBUE JTOTO,
MPEeBBINIATh  TOJOBUHY 00BeMa Bcell  00paboTKH
pe3aHuem, 4TO MO/IYEPKUBACT aKTYyaJIbHOCTb
nHTeHcuuKanuu o6padotkn TOM ToueHuwem. [l
MTOCTPOEHUS (heHOMEHOJIOTNIECKOH MOJIETH
WHTEHCH(UKAINT mpouecca TOYEHUS TOM,
HEOOXOIMMO BBISIBUTE OCOOCHHOCTH paccMaTpHBaeMOit
CHCTEMBI Pe3aHMs W MeXaHW3M €€ (DyHKIHMOHHPOBAHMS,
BKJIFOUAIOIIUH OJHOBPEMEHHO IPOTEKAOIIHNE ITPOLIECCHI:
CTPYXKKOOOpa30BaHMUs, W3HAIIMBAHUS pexKyIero
MHCTPYMEHTa, 00pa30BaHMs HOBBIX MOBEPXHOCTEH U Ip.;
YCTAaHOBHUTh TEXHOJIOTHYECKHE MapaMeTpbl IMPOIECCOB,

OKa3bIBaOLIME JOMHHUpYIOLIKE BiusHEE Ha dddexTrBHOCTS 00padoTku. Ha Hall B3risiz, cieayer npoaHaln3upoBaTh
BIMSHHE Ha OJHEProCHIOBBIC, IMHAMHYECKHE, TeIUIOBble (DakTopbl Ipollecca, a TakKe M3HOC HMHCTPYMEHTa
XapaKTEepUCTUK 00pabaThIBAEMOr0 M MHCTPYMEHTAJIBHOTO MAaTEPHANIOB, YCIOBHH 00pabOTKH, T€OMETPHU DPEXYIIETO

kimHa (Puc. 3).

Touenne TOM

v

YcnoBust 06paboTKH

—

HenpepriBHbrit Onun
KOHTAKT JIE3BUS PEXYIINI KITNH

—— —

DHepreTudeckre GakTophl mporecca

USRS JU S ——
/ \\
| DHEProcHIIOBOi I
| |
! |
|| HAunammueckuii | Tennosoit I
\ /
N —

W3noc PU

v

Ymenbierne 3QpPEeKTHBHOCTH 00paObOTKH

Puc. 3. Biausinne ocodennocreii Touenuss TOM nHa
3¢ pexkTHBHOCTH 00PadOTKHU

C aTo#i menplo0 HaMHU U3y4YeHBl Hay4dHble padboTs! [9, 10,
11] mnocBsiieHHBIE BOMNPOCaM BIUSHUS TEXHOJIOTMYECKHX
xapakrepuctuk TOM, mporecca pa3pylieHus B 30HE PE3aHuH,
N3HOCAa MHCTPYMEHTA, SHEPreTHUECKUX (haKTOPOB M YCIOBHH
00paboTku. M3ydeHbl U MpoaHAIN3UPOBAHBI CYIIECTBYIOIINE
COBPEMCHHBIE METO/IbI MOBBIIICHUSI HHTCHCUBHOCTH TOKapHOMH
ob6paborkun TOM.

3. Metoas! unTeHcupukauuu Touennss TOM

OCHOBHBIM IpenATCTBUEM Ha IIyTH IIOBBIIICHUA
a¢dexTUBHOCTH mporiecca pesanus TOM sBiIeTCS HH3Kas
00pabaThIBaEMOCTh, KOTOpass OOyCJOBJIEHa XUMHYECKUM
COCTaBOM CIIIABOB, MX (PU3NKO-MEXaHUYECKHMMH CBOWCTBAMH
U CTPYKTYpoH, C(OpMHPOBAHHOW TOCIE TEPMHYECKOMH
00paboTKwH.

[loHsiTHE TNPOYHOCTH W IUTACTUYHOCTH HEPa3pHIBHO
CB3aHO C  NOHATUSAMHM  JAWCJIOKALMH,  SIBIISIOIIUXCS
JIEMEHTAPHBIMUA HOCUTESIMH  IUTACTUYECKOH Jeopmanuu
[12]. Teopust nmucCHOKAIWMiA UIMPOKO MpPHUMEHSETCA s
0OBSICHEHHST MEXaHU3Ma IUIACTHYECKOro nedopmupoBanus. B
paMKax 9TOil TEOpUHM MaKpPOCKOIMYECKHE OCOOEHHOCTH
NPOTEKaHHWsT TOr0 WIM WHOTO mpolecca OOBICHIIOTCS
MHUKPOCKOIIMYECKUMH MEXaHWU3MaMHU 3apOXJICHUS, IBIKCHUS
1 B3aMMOJEHCTBHS Ae(EKTOB KPUCTALINIECKOTO CTPOCHUS, a
MIPOLIECC CKOJILKEHHS IIPH PE3aHHHM PacCMaTPUBACTCS Kak
pe3ysbTaT cMemmeHus aucaokanui. [Ipu aTom cumraercs, 4To
pa3phlB  aTOMHBIX CBSI3€ B KPUCTAUIMYECKOW peEIIeTKe
MIPOMCXOMUT TIOA JEHCTBHEM JIOKANbHBIX HANPSHKEHUH B
pe3ynbTaTe MX KOHIEHTpaUWH BOMU3M Ne(PEeKTHBIX YJacTKOB
CTPYKTYpBI C OYCHb HEOONBIINMHU CPEAHUMH HANPSKEHUIMHU
10 CEYCHUIO.

B pabote [13] ormeueHO, 4TO mpu 00pabOTKE METAUIOB PE3aHHEM C IPEIBAPUTEIHLHBIM TOJOIPEBOM MOXKET
UMETh MECTO TECHO CBSI3aHHBII C IMCIOKAIMOHHOW KapTUHOM CKOJIbXEeHUS AU PY3MOHHBIN MeXaHu3M aedopMaliy B
coyetaHnu ¢ Jedopmanuei cIBUra WId JBOHHMKOBaHWEM. BIIOIHE O4YEBUIHO, YTO W3MEHSS IOJBHIKHOCTh
JUCIIOKAIlMH, MOXHO YNpPAaBJATh IIACTHYECKOM aedopmarnuell TBEpAbIX Tel, a, CJIECJOBaTelIbHO, BIHUATH Ha

3¢ GEKTUBHOCTH Iporiecca pe3anus [12].

B pabore [14] nmana moxpoOHas cucTeMaTH3alys OCHOBHBIX HAIpaBJICHWH COBEpIIEHCTBOBAHUS IIpolecca
pe3aHus depe3 «aapeca» BO3IEHCTBUH B BUIE IBYX Ipynn — «A» u «by». I'pynna «A» BKIIOYAaeT MEPONPHUATHS,
OTHECEHHBIE K yCIIOBUSM 00paboTKu. TakoBBIMH SIBJISIOTCA BO3JCHCTBHSA HAa 3aroTOBKY, 00OpYyIOBaHNE, HHCTPYMEHT,
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KHHEMATHKY M PEXHMBI Pe3aHUs, a TakkKe BBIOOp M pa3paboTKa 3p(EKTUBHBIX METOAOB IMOABOJA TEXHOJIOTMYECKOH
cpensl. I'pynma «b» oOmMChIBaeT METOABI HEMOCPEACTBEHHOTO YNpPAaBICHHS (H3MKO-XMMHUYECKUMHU IPOLECCAMH:
YIOPYTMMH M IUIACTHYECKMMH Ae(pOpMalUsMH, KOHTAKTHBIMH M TEIUIOBBIMU SBJICHHMSAMH, HU3MEHEHHEM (Ha30BOro
COCTaBa MaTepuala, XUMHYECKUMH M 3JIEKTPOMAarHUTHBIMHU NTPOLIECCAMU U SIBJICHUSMH.

Ha Hamr B3ruisi; BO3MOKHBIC IyTH WHTEHCH(UKAIIMY TOUSHHUS CIIeyeT HaYMHATh PACCMaTpUBaTh C MUKPOYPOBHS
KOHTAaKTHBIX SIBJICHUH, IPOTEKAIONIMX B 30He 00paboTKu. C 3TOM TOYKHU 3peHUs YAOOHO MpOaHaIN3UPOBATh OCHOBHBIE
HalpaBJieHUs] HHTeHCH(UKaIMs 00pabOTKH pe3aHueM.

3.1. Ananu3 MeToA0B HHTeHcHupukauuu ToueHus TOM

[IporpeccuBHBIME IS MHTEHCH(UKAIMK TpOLIECca pPe3aHusi TPYAHOOOPaOaThIBAEMbIX MaTepUalioB SBISIFOTCS
KOMOMHHpPOBAaHHBIE METOZBI 00paOOTKH, OCHOBAaHHBIE Ha HCIIOJb30BAHUM ONOJHHUTEIBHBIX  HCTOYHHKOB
SHEPreTHYecKOro BO3JACHCTBHS Ha 0OpabaThiBaeMblil MaTeprall B 30HE PE3aHMs.

O0padoTKa ¢ JONOJHUTENBHBIM TEMJIOBbIM BO3eiiCTBHEM — IIMPOKO IIPUMEHSEMBIH B IIPOU3BOJCTBE METO/,
IIPU KOTOPOM HCIIONB3YIOT JHOO CIUIOIIHOM HarpeB MaTepHana 3aroTOBKM B IedaX, JIMOO JIOKAJIbHBIH Harpes,
peaNM3yIONMIACS uYepe3 IUIA3MEHHbIH, Ja3epHbId, HHAYKIMOHHBIN, 3JEKTPOKOHTAKTHBIA WM (PUKIHOHHBIA BUI
HarpeBa B KOMOWHAIIMM C JIOTIOJHUTEIBHONW MeXaHW4ecKoW sHeprued. Merona sddextuBeH it 00paboTKu cTajed u
CIJIaBOB BBICOKOM MMPOYHOCTH, TYT'OIUIABKUX, a TAKXC HCPIKABCIOIHUX W KAPOMNPOYHBIX MATECpHaIOB, HO HUMCCT PAL
CYIIECTBECHHBIX HEAOCTATKOB. HpI/I CIIJIOIIHOM HarpeBe €CThb HCOGXOJII/IMOCTL YCTaHOBKHU neye B MeXaHUUECKUX nexax,
TpeOyeTcsi IPUMEHEHNE CPEJICTB 3alIUThl CTAHKOB OT TEIUIOBOTO BO3JCHCTBHS, BO3HUKAIOT TPYIHOCTH, CBS3aHHBIC C
TepeMelIeHEeM 1 3aKpeIUICHHEM 3aroToBOK. [Ipy JIOKanbHBIX croco0ax HarpeBa HAOJIOIACTCS BBIACIECHHE BPEIHBIX
a’po3oJield, SpKOe CBEUCHHE, IIIyM, HEBBICOKOE KadecTBO IIOBEPXHOCTH (IUIA3MEHHBI HAarpeB); CIOXHOCTh
0oOCITy’)KMBaHUS YCTaHOBOK, HX BBICOKas SHEProeMKOCTh M cromMocTh, Manblii KIIJ[ (;azepHbId Harpes).
Hcnonp3oBanue mpomecca WHAYKIHMOHHOTO HarpeBa 3aTPyAHEHO NpH 0OpabOTKe 3aroTOBOK € HEPaBHOMEPHBIM
npunyckoM, KIIJ[ ycTaHOBKM SIBIsSieTCS HEBBICOKMM, BO3MOXKHO BO3HHKHOBEHHE JIE(EKTHOTO CJOS Ha MOBEPXHOCTH
JeTaIi  BCJIEACTBUE 3HAUYMTEIBHOTO IIPOTPEBA 3aroTOBOK. IIpM 3JIEKTPOKOHTAKTHOM HAarpeBe HCIOIb3YeTCs
SHEProeMKasi yCTaHOBKa, CITOCO0 CII0KEH B 00CTyKMBaHUH.

Pe3aHue c onmepexaoumuM mjiacTuieckuM aedopmupoBanuem [15] — MeTos, Ipu KOTOPOM HCIOIB3YIOTCS B
Ka4yecTBE JIOMOJHUTEIBHOTO MEXaHHYECKOI0 MCTOYHHMKA SHEPTUH Pa3HbIE CHOCOOBI MOBEPXHOCTHOTO IUIACTUYECKOTO
nedopMupoBaHus: HaKaThIBaHHE POJIMKOM, YJIbTPa3BYKOBOE YIPOYHEHHE, YEeKaHKa, BBIMNIKHBAHHE, ILIEHTPOOEIKHAsS
obpaboTka. HegocraTkom sBisieTcst HEOOXOAUMOCTD B JIOTIOJIHUTEIBHOW OCHACTKE U MOJIEPHHU3ALUK 000PYI0BaHUSL.

BuopannonHoe pe3aHme ¢ 3JIEKTPHYECKHM MOAOTrPeBOM TPeOyeT COINIacOBaHMWS IOJayll MMITYJIbCOB TOKa C
KPUTHUYECKHM COCTOSIHUEM YIPYTOIUIACTHYECKOro Je(OpMUPOBAaHUS 30HBI pe3aHus. OTCyTCTBHE COIJIaCOBAHHOCTH
MIPUBOJUT K HEKENATeNbHOMY HarpeBy 30H KOHTAaKTa 00pabaThIBaeMOro MaTepHana ¢ 3aJHEeld ITOBEPXHOCTBHIO
WHCTPYMEHTA U SIBJISETCS NPUYMHONW BBOAA M30BITOYHOM 3JEKTPUUECKOW IHEPIWH, H, CIEI0BATEIbHO, TEPMUUECKUX
TIEpeHANPSHKEHNH B TTOBEPXHOCTHBIX CIIOSIX 00pabaThIBaeMOM JeTand; BO3MOXKHO BO3ZHMKHOBEHHE MHKPOMCKPEHHMH,
COINPOBOXKIAIOMINX PA3PhIB NMEKTPUUECKUX ILerneld. OCHOBHBIMU HENOCTAaTKAMH SBISIOTCS: MEPEPacXof 3HEPTHH,
CHWKEHHE CTOMKOCTM WHCTPYMEHTA, CJIOXXHOCTh IIOAJEP)KAaHHWSA aKyCTHYECKOTO KOHTaKTa, OIPAaHUYCHHOCTh
TEOMETPUYECKUX Pa3MEpOB YCTPOMCTB ANl MOJMYYEHHsS PE30HAHCHOTO pPEXHMa pabOThl, TPYyAHOCTH, CBA3AaHHBIE C
KOHCTPYKTHUBHBIM PCHICHUEM IPOMBIIIIJICHHBIX YCTAHOBOK.

BricokockopocTHasi 00padoTKa ¢ JONOJHUTEIBHBIM TEIUIOBBIM BO3/efiCTBHEM, peaii3yemMas ¢ MOMOIIbIO
(PUKIMOHHOTO JIMCKA, C YCTAHOBJIECHHBIM Ha TOPIEBYIO IOBEPXHOCTh pe3loM H3 TBepioro cmiasa [11]. BCO
MIPOM3BOANTCS B OCHOBHOM Ha JIETKMX CIUIaBaX M KOHCTPYKLIMOHHBIX MaTepHaiax, oOecreunBasi BHICOKOE KayeCTBO
MIOBEPXHOCTH M TOBBILIIEHUE MPOM3BOAWTEIBHOCTH IIPHU OrpaHnunBatomieM (akrope croiikoctn PU. O6Gpabotka xe
TpyIHOOOpabaThIBAEMBIX MaTEPHAJIOB C TEIUIOBBIM BO3JEHCTBHEM CIIOCOOCTBYET IMOBBIMICHUIO MPOU3BOIUTEIBHOCTH,
HO oOecrednBacT B OCHOBHOM HEBBICOKOE Ka4eCTBO IOBEPXHOCTH M OCYIIECTBILIETCS HA HEBBICOKHX CKOPOCTSIX
pesanns 10... 100 m/mMuH. OCHOBHBIM HEJOCTATKOM 3TOTO METOAA SBIAETCS HEOOXOAMMOCTH OaaHCHPOBKH
WHCTPYMEHTA IPH BEICOKHX CKOPOCTSX pe3anus (cebime 10 m/c).

O0padoTka ¢ Bo3/AeiicTBHEM UMIYJbLCOB dJIeKTpUyeckoro Toka [10], - o6paboTka, mpu KOTOPOH Uepe3 30HY
pe3aHus TPOIYCKAIOT HMITYJIbChl 3JIEKTPUYECKOr0 TOKAa M PEryJUpPYIOT AJIUTENBHOCTh HMITYyJIbCOB M May3 B
3aBHCUMOCTH OT (ha3bl yNpyromIacTHIeCKOro Ae(pOpMHUPOBAaHHS MaTepuaia B 30HE Pe3aHMs 10 BHOpALMAM PEeKyILeH
KpoMkH pesna. CucremMa mpeanosjaraeT TpPU BO3MOXKHBIX BapuaHTa (YHKIMOHMPOBAHMS: OCHOBHOW - C
CHUHXPOHU3AIIMEeH MOMEHTA 110/Ia4l MMITYJIbCOB TOKA B 30HY pe3aHus Io (a3e KojeOaHuil pexylied KpOMKU pe3la u
JIBa CaMOHACTPaUBAIOLIMXCSA: C KOHTypaMH CaMOHACTPOMKH 110 aMIUIMTYZAe KoyiebaHWH pe3lia W TeMIieparype B 30HE
pe3aHusi COOTBETCTBEHHO. HenocraTkamu MeToja SIBISIIOTCS TPYJHOCTH, CBS3aHHBIE C HEOOXOAMMOCTBIO
CHUHXPOHHU3AIMH MOMEHTOB MOJaYH UMITYJIECOB JIEKTPUUECKOTO TOKA ¥ KOHCTPYKTHBHBIM PEIICHHEM IPOMBIIIIEHHBIX
YCTaHOBOK.

AHanu3 paccMOTPEHHBIX BBIIIE KOMOMHHPOBAHHBIX METOJOB OOPaOOTKH, MOKA3bIBACT, UTO PpEaTM30BaHHBIC
TEXHOJIOTHYECKHE pa3pabOTKy, HAlpaBJICHHBIE Ha pelIeHne mpoodiaeMsl nosbimenus 3¢dexruBroctr Touennss TOM ne
SIBIISIFOTCSL MICUEPIBIBAIOIIMMY BCIIEACTBUE YKa3aHHBIX HEJOCTaTKOB. OUEBHIHO HaIW4MEe MPOOETOB B HCCIIEAYyEMON
00acTy, HaIIpUMep, ¢ TEXHOIOTUYECKOH TOYKH 3PEHUS HE PACKPHIT MOTEHINA TOBEPXHOCTHBIX SIBICHHUN, H3BECTHBIX
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kak 3(Qdext Pebunmepa, HE HOCTATOYHO HCCIENOBAHBI METOABI HEMOCPEACTBEHHOTO YIPABICHUS KOHTAaKTHBIMH U
TEIJIOBBIMU SIBJICHUSIMU MHTeHCH(UKaIMK ToKapHOit 00padoTkun TOM.

3aka4uenue

HOBbIU_IeHI/Ie 3(1)(1)€KTI/IBHOCTI/I TCXHOJIOTUU H3TOTOBJICHUSA ;[eTaneﬁ ABUAILIMOHHBIX HBHFaTeHeﬁ HOCpe[[CTBOM
MHTEHCU(HUKALIMK HCIIOJIB3YEMBIX B 00pa0b0OTKE MPOILIECCOB TOUCHHUS SIBIISIETCS HEOOXOMUMBIM YCIOBHEM OOECIICUCHUS
KOHKYPEHTOCTIOCOOHOCTH MPOU3BOIUMOM MPOTYKITUH.

B mexanoo00paboTke muckoB u BasioB ['T]] TokapHbIe OMEpaIiuy SBISIOTCS JOMUHUPYFOIIAMH.

KomOunupoBaHHbIe METOIBI 00pPaOOTKH, OCHOBAHHBIC HA WCIIOJIB30BAHUH JIOTOJNHUTEIBHBIX HCTOYHHKOB
SHEPreTUYECKOr0 BO3ACUCTBUS Ha 00pabaThIBACMbINl MaTepUall B 30HE PE3aHUs, IEPCIICKTUBHBI IS MHTCHCH(HUKAIIUN
Tporecca TOYCHUS TPy THO0OpaOaThIBAEMBIX MaTEPHAIIOB.

CyIecTByIOIIHE TEXHOJIOTHYSCKUE Pa3paOdOTKH HAIIPaBIICHHBIC HA TOBHIIICHHE dPPeKTHBHOCTH TodeHHsT TOM
007a1a10T CYIIECTBEHHBIMU HEJOCTATKAMH.

Hayunsle mccienoBanust B 00JaCTH MHTEHCH(HKAIMK TIPOIIECCa TOUSHHS CIIEAyeT HAIllPaBHTh Ha Pa3paboOTKy
MIPOTPECCUBHBIX METOIOB HEMIOCPEICTBEHHOT'O YIIPAaBICHHUS KOHTAKTHBIMU M TEIUIOBBIMH SIBIICHISIMH B 30HE PE3aHUS.

Anomayisn. Cghopmynvosano npobremy nioguwenHs epekmusHocmi eueomosienns ouckie i eanie I'T/] 3a paxynok inmencugixayii
mouinna. Po3enanymo nepcnekmusu 6UKopucmauHs mamepianie y aimako6yoyeanni. Haoano oyinky 00’emy euxopucmanms
moKkaprux onepayiti y mexanoo6pobni ouckie i eanie I'T/. 3anpononosano penomenonociuny mooenv inmencugixayii npoyecy
MOUIHHA 8adHCKOOOPOOII08anux mamepianie. CmMucio poseisiHymo OCHOGHi Memoou 600CKOHANEHHA Npoyecy MOouinHA. 3pobreno
02110 NPOSPECUBHUX KOMOIHOBAHUX MemOoOi8 00POOKU DI3AHHAM 8ANHCKOOOPOONIO8anux mamepianie. 3pobreHo 6UCHOBOK Npo
AKMYanbHiCmMy 00CAIOHNCEHH Memo0y 6e3n0CcepeOHb020 YNPAGIIHHA KOHMAKMHUMU | MEeNniosumMu Aeuwamu O0as iHmeHcugikayii
moxapHoi 06pooxu TOM.

Kuiouoei cnosa: mexnonociunuii npoyec, egekmusHicmy, iHmeHcugpikayis, moyinHs, 06poOIOEAHICIb;KOMOIHOBAHT Memoou; 6,
ouck

Abstract. Purpose. Search for promising ways to intensify of the GTE discs and shafts hard materials turning. Analysis of the
scientific advances in this field. Specification purpose of scientific research aimed at the intensification of turning.
Design/methodology/approach. The problem of increasing the efficiency of the GTE disks and shafts production through the
intensification of the turning is still relevant because of the tendency of materials used in aircraft engine. With regard to the
manufacturing processes of the gas turbine engines discs and shafts, the proportion of turning operations in the structure of some of
them reaches 60%. The authors offer the phenomenological model of the intensification of difficult to cut materials turning and
describe in short the basic methods of the cutting process improving. A review of the progressive combined machining methods of
difficult to machine materials detects the presence of significant shortcomings. For a more elegant technical solution proposed the
method of the direct control of contact and thermal phenomena for intensification of the difficult to cut materials turning.

Findings. In order to intensify the turning of the GTE discs and shafis necessary to investigate the possibility of implementing the
method of direct control of contact and thermal phenomena during processing.

Originality/value. The phenomenological model of the intensification of difficult to cut materials turning is offered. The purpose of
scientific research aimed at the intensification of turning is specified.

Keywords: technological process; efficiency; intensification, turning, machinability, combined methods, shaft, disc
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