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Pedepar:

1. Mera i 3aBIaHHs OOCIiIKeHHs. MeTOoI0 IUCepTaliiiHOi pOO0TH € IPUCKOPEHHS i 3[IeLIeBI€HHS TPOLECiB
a30TyBaHH! i 60pYBaHHS 32 PaXyHOK PO3POOKH HOBUX HACHYYBAJIbHUX CYMilllel] i TEXHOJIOTIH, SIKi MOKHA 3TiICHATH
6e3 ckJIaHOro ycTaTKyBaHHs. OCHOBHI 3aBIaHHSI: 3alIPOIIOHYBAaT/ HOBi HEIOPOTi HACUYyBaJIbHI CyMillli 1J1s1
a30TyBaHHS Ta O0PYBAaHHS; NOCIAUTY BIIJIMB TEXHOJIOTIYHUX [TAPAMETPiB Ta BUOPATH ONTHMMAJIbHBI PEKUMU;
pO3podUTH HOBUI HU3BKOTEMIIEPATyPHUIA ITPOLIEC a30TyBaHHS TUTAHOBUX CILJIABiB; NOCIIAUTYA KOPO3iHHY CTiHKICTB,
MiKPOKPHUXKICTb Ta 3HOCOCTIHKICTh BUPOOIB Mics XiMiKo-TepmiuHOi 06podku (XTO) 32 HOBOIO TEXHOJIOTIEIO,
OLI{HUTU €KOHOMIYHY JOLiJIbHICTb 3aIIPOIIOHOBAHUX TEXHOJIOTIN i OOIPYHTYBaTH peKOMEHALI 17151 IPaKTUYHOTO

BMKOPHCTAHHS pe3yJbTaTiB po6oTu. O6'eKT OOCTiIKEHHS - IPOLECU HACUYEHHS CTaJIeH i CIIJIaBiB TUTAHY a30TOM i



6opom. [IpegMeT nOCiIKEeHHS - PO3POOKa €(PEKTUBHUX TEXHOJIOTIN 3 BUKOPHCTAHHSIM HOBUX IIOPOIIKOBUX
cyMimiet fiis npuckopenHs i cripomeHnHs XTO npu 36epeskeHHi BUCOKUX eKCIUTyaTaliiHMX BjacTUBOCTel. MeTonu
IOCJIIPKEHHS: OIITUYHA Ta €JIEKTPOHHA MiKPOCKOILiS; pEHTT€HOCTPYKTYPHUN aHaJIi3; BUMIPIOBaHHS MiKPOTBEPZOCTI;
BUIIPOOYBAaHHS HA KOPO3ilHY CTilKiCTb, 3HOCOCTINKICTb, MiKDOKPUXKICTb. Pe3y/IbTaTy €KCIIEPUMEHTIB
06pO6II0BANINCS CTATUCTUYHUMU MeToaMu. HaykoBa HOBM3HA OTPMMaHUX pe3ybTartis: 1. BcTaHOBIIEHO, 110
3aIpOIIOHOBaHI HOBi HACUYYBaJIbHI HAHOWCIIEPCHI cyMillli HabaraTo NpUCKOPIOIOTh a30TyBaHHs y 10 pasiB i
6opyBaHHs y 2-3 pasu. 2. BcTaHOBJIEHO, 110 IPU a30TyBaHHi y MeJIaMiHi, Ha BiJ3HaKy BiJ] 3BUYaliHOTO NIPOLIECY B
aMiaKy, IIBUJKICTb POCTY a30TOBAHOTO APy 30iIbIIYEThCS 3 MiJBUILIEHHSIM KiJIbKOCTI BYTJIELIO i JIETYBaJIbHAX
€JIEMEHTIB y CcTaJii 3a paxyHOK NIPUCKOpeHHs Audysii Ta ycyHeHHs1 GOpMyBaHHS CYLiIbHUX WapiB - i -¢as. 3.
BuKOpyrCTaHHS BUCOKOAaKTMBHOI'O HACMYyBaJIbHOTO HAHOAMCIIEPCHOTO CEPEOBUIIA IO3BOJIMIIO 3HU3UTU
TeMIIepaTypy a30TyBaHHSI TUTAHOBUX CIIABIB 710 550-600 °C, npu 1ibMy IIBUKICTb a30TyBaHHS 30i/bIIyeThCs HA 20
% T1py HAsSIBHOCTI Ha MOBePxHi okcuiB. [IpakTiyHe 3HAaYeHHS OTPUMAaHUX Pe3yJbTatiB. Bysio po3pobsieHo: - HOBy
CyMilll 717151 a30TYBaHHS CTajeil Ta TUTAHOBUX CIJIaBiB (IaTeHT YKpainu N2 42478);- Hu3bKoTeMIlepaTypHe
a30TyBaHHS TUTAHOBOTO CIUIABY Y MIO€JHAHHI 3i CTaPiHHAM; - HOBY CyMilll /1711 60pyBaHHs (aTeHT YKpaiHnu N2
33654). OTpuMaHi pe3ysbTaTy IPUMHSTI 1J1 BIPOBAIKEeHHS y BUPOoOHULTBO TOB "JlokoH" (M. KpeMeHuyk,
[TonTaBChKOi 06J1.) 17151 MiABUILLIEHHS CTIMKOCTI IIpec-(OopM JIMTTS Mifi TUCKOM Ta y BAT "XapKiBCbKuil TpaKTOPHUI
3aBoj iM. OppskoHikinze" (M. XapKiB) 17151 NiABUILIEHHSI CTIMKOCTI BTYJIOK. 3alIPOIIOHOBaHI METOAUKHU
BUKOPUCTOBYIOThCS y HaB4anbHOMY rpoueci HTY "XTIII" i XHAJTY. 'any3b BUKOPUCTaHHS - MAlIMHOOYIiBEJIbHI

IigIIprUeMCTBA.

2. The aim and the problems of the investigation. The aim of this thesis is the acceleration and reduction of prices
of nitriding and boriding using new saturation mixtures and procedures not requiring complex equipment. The
main problems: to propose the new not costly saturating mixtures for nitriding and boriding; to investigate the
role of the procedures parameters and to choose their optimal values; to elaborate the new process of the low-
temperature nitriding of titanium alloys; to study the microbrittleness corrosion and wear resistance of the peaces
after new termochemical treatment (TCT), to estimate its efficiency and to justify the practical recommendation.
The object of the investigation - the processes of steels and titanium alloys saturation by N and B. the subject of
the investigation - the elaboration of effective procedures and techniques using the new nanosized powder
mixtures TCT for acceleration and simplification saving high operational properties. The methods of investigation:
optical and electron microscopy, X-rays analysis, microhardness, microbrittleness, corrosion and wear resistance
testing. The experimental results were statistically processed. The scientific novelty of results: 1. It is shown that
the proposed new saturating nano-sized mixtures accelerate nitriding by 10 times and boriding by 2-3 times. 2. It
is established that nitriding in C3H6NG6 unlike the traditional process in NH3, elevates the rate of nitriding case
growth with the increase of carbon and alloying elements amount due to diffusion acceleration and the elimination
of continuous - and -faces layer formation. 3. using the high active saturating nano-sized medium allowed to
decrease the nitriding temperature of Ti alloys to 550-600 ?C. the nitriding rate increases by 20 % in the presence
of oxides. Practical importance of results the new mixture for steels and Ti alloys nitriding is proposed (the patent
of Ukraine N¢ 42478); the low-temperature nitriding of Ti alloy combining the aging process is elaborated new
mixture for boriding is offered (the patent of Ukraine N2 33654). The obtained results are adopted for realization
on the state enterprise "The Kharkov tractor plant” and enter price "Dakon" (Krementshug). The proposed methods
are used in the educational process of NTU "KhPI" and KhNAHU. The branch of using - machine building.
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