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

Pedepar:

1. Inceprarnis BMilllye TEOPETHUYHI Ta €KCIIEPUMEHTAJIbHI OCiIKEHHSI IPOLieCy 171a3MOBOi IIOBEPXHEBOI 06POOKHU
iHCTpyMeHTanbHUX cTanel;. O6'eKT AOCIiIKEHHS - TPOLeCH, 110 BifOyBalOThCS NPU MJIa3MOBIiH 00pOOILIi
iHCTpyMEHTAJIbHUX CTaJlel i iXHill BIIJIMB Ha CIIy>KOOBI XapaKT€PUCTUKN METATI006PO06III0BATIBHOTO iHCTPYMEHTY.
[IpegMeT mocigKeHHs - BUBHAUYEHHS ONTUMAaJIbHUX TEXHOJIOTIYHUX PEKUMIB KOMIT/IEKCHOI 06'€MHO-TIJIa3MOBO1
00pO0OKHY, sIKa MICTUTb 06'eMHe TapTyBaHHS 3 BUKOPUCTAaHHSIM HECTaHAAPTHUX TEMIIEPATypPHUX iHTEpBaJIiB Ta
I171a3MOBY [IOBEPXHEBY OOPOOKY 32 ONITUMAIbHUMU PEXUMaMU, €KCILTyaTalliliHi BIACTUBOCTI iHCTPYMEHTATbHUX
cTasiei Imicsst KOMILJIEKCHOI 06pOOKHY, BILJIMB PO3TAIlyBaHHSI I1J1a3MOBOT'O CTpPyMeHs1 Ha GOpMy Ta pO3Mipy 30HU
I1JIa3MOBOI [Iii, BIVIUB CTYIEHIO Jii MEXaHi3MiB 3MiLJHEHHS Ha CTPYKTYPHi [IEPETBOPEHHS TA BJIACTUBOCTI

iHCTpyMeHTanbHUX cTasied OCHOBHMMU METOLAMU NOCIIKeHb y JUCEPTALiliHii po60Ti Oy/1u: MaTeMaTU4YHe



MOJIEJIIOBAHHS, 3aCHOBAHE HA 3aKOHAX TEIJIoNepe1adi;peHTTeHOCTPYKTYpHUI aHai3 (pa30BOro CKIany Ta
IapaMeTpiB KPUCTAJIYHOI rpaTky; MeTasiorpadivyHuiiananis CTPyKTyp; MeXaHiuHi BUpOOyBaHHS IIPH CTATUYHOMY
Ta AUHAMIYHOMY HaBaHTaKE€HHI. BUKOPUCTAaHHSIM TeOPii TEeNJIONPOBiTHOCTI po3pobseHa MeTO1Ka PO3PaXyHKy
IapameTpiB TEPMIYHOTO LUKIIY Ta ONTUMAJIbHUX PESKMMIB I1J1a3MOBOI 06POOKM iHCTPyMEHTA B3[I0BX PO60YOi
KpoMKuU. Ha nifcrasi MmeTanorpadiyHux qOCiIKeHb BCTAHOBJIEHI MEXaHi3MU (a30BUX Ta CTPYKTYPHUX
[IepeTBOPEHb B IHCTPYMEHTAJIbHUX CTaJISIX IIPU KOMILJIEKCHIM 06'eMHO-I171a3MOBIi1 00po0Lii, IKa Mae 06'eMHe
rapTyBaHHSI Bifl TeMIIepaTyp HWKUYMX Ta BUINUX BiJi CTAaHJAPTHUX Ta I1JIa3MOBY IIOBEPXHEBY OO6POOKY 3a
ONTUMAJIbHUMU peXuMaMu. Po3po6ieHa MeTOIMKa MEXaHIYHUX BUITPOOYBaHb, SIKa JJO3BOJISIE OTPUMYBATHU KiJIbKiCHI
XapaKTepPUCTUKY MIIIHOCTI Ta IJIaCTUYHOCTI MeTasy 3MillHeHoro mapy. Ha nincrasi metasorpadivyHux Ta
PEHTI€HOCTPYKTYPHUX JOCJiJKEHb BUBYEHO BILJIUB Pi3HUX MEXaHi3MiB 3MillHEHHS (TBEPJOPO3UYNHHOTO,
3€PHOTPaHiYHOr0, CyOCTPYKTYPHOIO Ta OUCIEPCIMHOr0) Ipu 06'€eMHO-TIIIa3MOBIll 06pOOILIi Ha €KCIIyaTalliiiHi
BJIACTUBOCTI iHCTPyMEHTA/IbHUX CTasell. Ha nifcTaBi gociifkeHb po3po6ieHi HayKOBi OCHOBU TEXHOJIOTI]
KOMILJIEKCHOI 00pO0OKY iHCTPYMEHTY, sIKa 3abe31edye oJlHOYaCHe MiBUILIEHHS K TBEPAOCTI i TEMJIOCTIKOCTI, TaK i
MILIHOCTI Ta IIJIaCTUYHOCTI B METaJi 3MiLIHEHOTO Lapy. 3alpOIIOHOBaHI Ta BIIPOBAIKEH] Y BUPOOHULITBO
TEXHOJIOTi4Hi MpOLleCH KOMIIJIEKCHOI 06'€MHO-IIJIa3MOBOi 00POOKM Pi3asibHOrO Ta GOPMOYTBOPIOBAILHOTO
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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