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1. TligBuieHHs e(PEKTUBHOCTI IPOLIECY YOPHOBOI OOPOOKM JleTaslell CTyiHYaCTUMU Pi3LSIMU Ha BaKKAX TOKAPHUX

BepCTaTax

2. Improvement of the efficiency of rough machining with stepped cutters on heavy lathes

Pedepar:

1. Inceprarnist npucBsyeHa nifBUllleHHS e(PeKTUBHOCTI IIpoLjeCcy YOPHOBOI 00pOOKU JeTajeil CTyliH4acCTUMU
pi3LISIMU Ha Ba)KKUX TOKAPHUX BepcTarax. [IpoBefieHo aHasli3 jliTepaTypHUX IPKepeJ B 0671aCTi YOPHOBOI MEXaHIYHOI
06pOO6KU 3 BEJIMKMMU NIEPEPi3aMu 3Pi3yBaHOrO 11apy B yMOBax BaXXKOr0 MalIMHOOYIyBaHH4. [IpoaHasni3oBaHO
CTPYKTYpPY BiIMOB 30ipHUX Pi3LiiB I1Ip1 YOPHOBOMY TOYiHHI 3 BeJIMKMMU IIPUITYCKaMU Ta KipKOIo JleTasell Ha
TOKapHUX BepcTaTax. BCTaHOBJIEHO, 1110 FOJIOBHOIO IPUYMHOIO BUXOIUTS 3 JIafly Pi3LiB € [I0JIOMKU Ta HEPiBHOMipHE
3HOILIYBaHHS Pi3asibHUX MJAaCTUH. HeoiKoM KOHCTPYKIiY 36ipHUX Pi3LiiB IpX YOPHOBIN 006pOOLi € ix HHU3bKa
[Ipale3AaTHICTb BHACIILOK HEJOCTaTHLOI MILIHOCTI Pi3asIbHUX IJIACTUH 32 PaxyHOK HELOCTaTHbO €(PEKTHBHOIO
3aKpinvieHHs pi3ajsibHOI NIJIACTHMHYU B KOPIyCi iHCTpyMeHTy. Po3po6sieHa HOBa cxemMa CTyIiH4acToi 06po6KY Pi3aHHIM
30ipHMMU Pi3LsMU Ta BLOCKOHAJIEH] BY3JIiB KPIIlJIEHHS CIELiaJbHUX Pi3ajbHUX IVIACTUH 3 YCTYIIOM 32 JOIIOMOIOI0
IIpUXOIIIoBaya. Po3pob6ieHa MeToIMKa aHali3y Hallpy>KeHO-1e(pOPMOBAHOTO CTaHy 30ipHUX CTYIiHYACTUX Pi3LiB
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XapaKTePUCTUK TEXHOJIOTTYHOI CUCTEMH, SIKA LO3BOJISIE€ POIVISIHYTU CTYIIIHYACTUI 36ipHUIL pi3elp K 36ipHYy
6araToMacoBy KOHCTPYKIIO i IIJISIXOM MOJIe/IIOBaHHS IIPOLIECY KOJIMBaHb IIPOrHO3YBaTH BUXif, i3 CTPOIO
IHCTpYMEHTA B 3aJIE>KHOCTI Bif] [IO€JHAHHS aMILIITy/li Ta YaCTOTU. EXClieprMeHTabHi JOCIiIPKEHHS KOJIMBaHb
30ipHUX Pi3LiB JO3BOJIMIIM BCTAHOBUTH aJI€KBaTHICTh 3aIIPONIOHOBAHOI METOIUKY Ta MozeJii. Ha 6a3i TeopeTuyHuX i
€KCIIepUMEHTAJIbHUX JOCiIPKeHb PO3P0O06JI€HA YA0CKOHAIEHA KOHCTPYKILisl CTYIiHYaCcTOro 36ipHOTO pisLs Ass
4OPHOBOiI 06POOKY 3 BEJIMKUMMU I1€pepizaMu 3pi3yBaHOTrO Mapy JeTajell Ha BaKKUX TOKaPHUX BepCTaTax.
Po3po6s1eHO anropyuTM Ta MPOrpaMHO-METOIUYHUI KOMILJIEKC 6araTOKpUTEpiaabHOI onTuMizaliii, 1o 103BOJIUB
BUPILINUTHU 33724y BUOOPY €(PEeKTUBHUX PEKUMIB pi3aHHS /1J1 HOBOI CTYIiHYACTOI CXeMU pi3aHHS IPpU YOPHOBIN

06po061Ii 36ipHUMU Pi3IIMU HA BAKKUX TOKAPHUX BEPCTATaX.

2. The thesis is dedicated to the improvement of the efficiency of rough machining process with stepped cutters
on heavy lathes. The analysis of literary sources in the field of rough machining with large cutting areas under
conditions of heavy engineering has been done. The failures structure of sectional cutters during rough turning
with large allowances and crust was analyzed on lathes. It is established that the main failure reason of the cutters
is breakage and uneven wearout of the cutting plates. The disadvantage of sectional cutter design is their poor
performance due to insufficient strength of the cutting plates because of ineffective attachment of the cutting
plate to the tool body. A new scheme of step-by-step cutting with sectional cutters and advanced nodes for
mounting special cutting plates with a ledge with the help of an adhesive has been developed. A technique for the
analysis of the stress—strain state of the sectional stepped cutters for rough machining by the finite element
method was developed. A technique for investigating dynamic characteristics of a technological system has been
developed. It allows to consider a stepped sectional cutter as a sectional multi-mass structure and, by simulating
the oscillation process, to predict the failure of a tool depending on the combination of amplitude and frequency.
Experimental studies of the variations of combined cutters allowed to establish the trueness of the proposed
methodology and of the model. On the basis of theoretical and experimental researches an advanced design of a
stepped sectional cutter for rough machining with large cutting areas on heavy lathes has been developed. An
algorithm and a program-methodological complex of multicriteria optimization were developed, that allows to
solve the problem of choosing effective cutting modes for a new step-by-step cutting scheme during rough
machining with sectional cutters on heavy lathes.
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