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2. Increasing of stability metalworking instrument by plasma surface processing. .

Pedepar:

1. Inceprariis BMillye TEOPETHUYHI Ta €KCIIEPUMEHTAJIbHI TOCTIiIKeHHS MPOLeCy I171a3MOBOi IIOBEPXHEBOI 06POOKHU
iHCTpyMeHTabHUX cTasel;. O6'eKT NOCiI)KeHHs - POllecH, 1110 BiOyBaloThCS [IpY I171a3MOBiN 06po61Ii
iHCTpyMEHTa/IbHUX CTasiel i ixHiil BIIJIMB Ha CJIY>)KOOBi XapaKTePUCTUKU METAJI000PO06III0BA/ILHOTO IHCTPYMEHTY.
[TpenMeT mocifmKeHHs - BUBHAUYEHHSI ONITUMAJIbHUX TEXHOJIOTTYHMX PEXXUMIB KOMIIJIEKCHOI 06'€MHO-T1J1a3MOBO]
00pOOKHY, sIKA MICTUTb 00'eMHe TapTyBaHHS 3 BUKOPUCTAaHHSIM HECTaHAAPTHUX TeMIIepaTypHUX iHTepBaJiB Ta
I171a3MOBY [I0BEPXHEBY OOPOOKY 32 ONITUMAIbHUMU PEXMMaMU, €KCILJIyaTallifiHi BJJAaCTUBOCTI iHCTPYMEHTaIbHUX
cTajiel iyl KOMILJIEKCHOI 0OpPOOKHY, BILJIMB PO3TAIlyBaHHS IJIa3MOBOI'O CTPYMEHS Ha (OPMY Ta PO3MipU 30HU
IJ1Ia3MOBOI [lii, BIVIUB CTYIEHIO [1ii MEXaHi3MiB 3MilJHEHHS Ha CTPYKTYPHi IEPETBOPEHHS Ta BIACTUBOCTI
iHcTpyMeHTaIbHUX cTajleli OCHOBHUMU METO/IaMU IOCIiI)KeHb y AucepTaLiiiHiil po6oTi 6ysu: MaTeMaTU4He
MOJIEJIIOBAHHS, 3aCHOBAHE Ha 3aKOHAaX TEIJIONEePeadi;pEHTTeHOCTPYKTYPHUI aHasli3 pa30BOro CKIany Ta
IapaMeTpiB KPUCTAJYHOI rpaTKy; MeTanorpadiyHuiiananis CTPyKTyp; MeXaHiuHi BUITPOOYBaHHS IIPY CTATUYHOMY

Ta AUHAMIYHOMY HaBaHTaKE€HHI. BUKOPUCTAHHSIM TeOPii TeNIONpOBiTHOCTI po3pobsieHa MeTOMKa PO3PaXyHKY



IIapaMeTpiB TEPMIUYHOTO LMK Ta ONTUMAJIbHUX PEXMMIB I1J1a3MOBOi 0OPOOKM iHCTPYMEHTa B3IOBXK pO6040i
KpoMKuU. Ha nifcTaBi MmeTanorpadiyHux qociinKeHb BCTAHOBJIEHI MeXaHi3Mu (a30BUX Ta CTPYKTYPHUX
IIepeTBOPEHb B IHCTPYMEHTAJIbPHUX CTaJISIX IIPU KOMILJIEKCHIN 06'eMHO-I171a3MOBIi1 06po0Lii, SIKa Mae 06'eMHe
rapTyBaHHSI Bifl TEMIIEPATyp HWKUYMX Ta BUIMX BiJi CTAHJAPTHUX Ta I1JIa3MOBY IIOBEPXHEBY OOPOOKY 3a
ONTUMAJIbHUMU peXKuMaMu. PO3po6sieHa MeTOIMKA MEXaHIYHUX BUITPOOYBaHb, SIKa JJO3BOJISIE OTPUMYBATHU KiJlbKiCHI
XapaKTepPUCTUKY MIIJHOCTI Ta IJIaCTUYHOCTI MeTasy 3MillHeHoro mapy. Ha nincrasi metanorpadiyHux Ta
PEHTTeHOCTPYKTYPHUX AOCIiIKEHb BUBYEHO BIIJIMB Pi3HUX MEXaHi3MiB 3MilJHEHHS (TBEPIOPO3YMHHOTO,
3€pPHOTPAHIYHOr0, CyOCTPYKTYPHOT'O Ta AUCIIEPCITHOTrO) IIPU 06'€MHO-TIIIa3MOBIill 06PO6IIi Ha eKCITyaTaliiiHi
BJIACTMBOCTI iIHCTpYMEHTaIbHUX cTajell. Ha nmincrasi mocigkeHb po3pobieHi HayKOBi OCHOBU TE€XHOJIOTII
KOMILJIEKCHOI 00pO0OKY iHCTPYMEHTY, sIKa 3abe31edye oJlHOYaCHe MiBUILLIEHHS K TBEPAOCTI i TENJIOCTIMKOCTI, TaK i
MILIHOCTI Ta IIJIACTUYHOCTI B METaJIi 3MiLIHEHOTO apy. 3alpONOHOBAaHI Ta BIIPOBAIKEH] Y BUPOOHULITBO
TEXHOJIOTI4Hi IPOL,eCH KOMIIJIEKCHOI 06'éMHO-T1I1a3MOBOi 0OPOOKY Pi3asibHOrO Ta (POPMOYTBOPIOBATILHOTO
IHCTpYMEHTY.

2. The dissertation contains theoretical and experimental research of process plasma surface processing to
instrumental steels. The object of study - instrumental steels of metalworking instrument under plasma
processing. The subject of study - determination of optimum technological modes complex volume plasma
processing, including volume quenching with use the non-standard temperature intervals and plasma surface
processing, executed on optimum modes; working characteristics instrumental steels after complex processing;
influence of location of plasma stream on form and sizes of HAZ; and influence of degrees of hardening
mechanisms action on structured conversions and characteristics of instrumental steels. The main methods of
studies in dissertation work - mathematical modeling, founded on laws heat conductivity; x-raying analysis of
phase composition and parameters of crystalline lattice; metallographic analysis of structures; and mechanical
testing under steady and dynamic loading. When use the heat-conductivity theory is designed strategy of
calculation of parameters of thermal cycle and optimum modes plasma processing the instrument along worker of
edge. Given strategy has allowed to realize the optimisation of technological variants of plasma surface processing
of the instrument and to getthe optimum combination of the strengthening zone geometric parameters. On the
grounds of metallographic studies are installed the phase and structured conversions in instrumental 3steel under
complex volume plasma processing, containing volume hardening from the temperature, different from standard,
and plasma surface processing, executed on optimum modes. Studied nature of action and level of different
mechanisms hardening on reached level of working characteristics instrumental become under complex volume
plasma processing. The method of determination of local mechanical characteristics (toughness, ductility) has
been developed, allowing define quantitative features of characteristics in separate areas composite hardened
layer. On the grounds of studies is designed the scientific bases of complex processing technology of the
instrument, which provides simultaneous increasing as hardness and heat-resistances, so toughness and plasticity
hardened layer. There are offered and introduced in production technological processes of complex volume
plasma processing of the metalworking instrument. .
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