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1. YoockoHaeHHs IPOLEeCiB KOMIJIEKCHOIO HACUYEHHS 60POM, TUTAHOM i ajlfoMiHieM IIPU XiMiKO-TepMivHiN

06po0LIi ByIJIEL€BUX CTaJIE! y MOPOLMKOBUX CyMillax

2. . Perfection of processes of complex saturation by a boron, the titan and aluminium at himiko-thermal treatment
of simple steels in powder mixes

Pedepar:

1. O6'eKT BOCIIIKEHHS - IPOLEC XiMIKO-TEPMIYHOI OOPOOKM BYIJIEL€BUX CTAJIEHN 3 HACUYEHHSIM [TIOBEPXHi O0OPOM,
TUTaHOM i ayoMiHieM. MeTa - BIOCKOHaJIeHHS TIPOLIeCiB KOMIJIEKCHOTO HACUYEHHS BYIJIEIIEBUX CTajieil 60poM,
TATAHOM i aJIFOMiHieEM IJ151 Ol p>KaHHS HOBUX THUIIIB 3HOCOCTIMKUX [IOKPUTTIB, 1II0 MAIOTh HU3bKY KPUXKICTb 1 HE
PO3TPICKYIOThCSI IIPY rapTyBaHHi, HA OCHOBI IOCIiI>KeHb 0COOJIMBOCTEN (POPMYBAHHS CTPYKTYPH I BIaCTUBOCTEN
[TIOBEPXHEBUX 1IAPIB B 3aJIEXKHOCTI Bill CKJIaAy CyMilli 111 HACMYEHHS, [TOCIIiZOBHOCTI 11 TEMIIEPATYPHO-4aCOBUX
rapaMeTpiB HaCH4YeHHS Mpu XiMiKo-TepMiuHill 06pobLi B IOPOIIKOBUX CcyMimax. JJocmimKeHHs: BUKOHaHi Ha OCHOBI
Teopii cTpyKTypHO-(}a30BUX NlepeTBOpeHb Ipu Audy3iiiHOMY HACMYEHHi cTasel i cnasiB. 3acToCOBaHi
MeTanorpadiyHmil, AIOPOMETPUYHUN i PEHTT€HOCTPYKTYPHUI METOIU NOCIIiI)KEHb, @ TAKOK BUIIPOOYBAaHHS Ha
abpa3yBHY 3HOCOCTIMKICTb Ta MiKDOKPHUXKICTb. [IJI1 CTaTUCTUYHOI 0OpOOKHU AaHux BukopucTtaHo I[IEOM. Briepiue

IOCTiIKeHi 0cO6IMBOCTI GOPMYBaHHS CTPYKTYP [IOBEPXHEBUX LIAPiB IIPY KOMIJIEKCHOMY HaCU4Y€HHI ByIJIelleBUX



cTasieil 60poM, TUTAHOM i aylfoMiHieM B 3a7I€XKHOCTI Bifi CKJIaly CyMillli, [0 HACKU4ye, TEMIIEPATypy HACUYEHHS I
TPUBAJIOCTI BUTPUMKU. OJlep>Kav oAb PO3BUTOK YSIBJIEHHS IIPO MEXaHi3M MOCJIiJOBHOTO HACUYEHHS
crasieil 60poMm i TUTAaHOM. YTOYHEHHI BIIJIMB rapTyBaHHS HA CTaH NOBEPXHi AuQy3iliHuX mapis, IonepesHbo
IiAIaHUX HACMYEHHIO 60pPOM, TUTAHOM i ajIlOMiHieM. YTOYHEHA 3aJI€KHICTh MK TUIIOM [IOBEPXHEBOTO LIAPY,
OTPMMAHOTO KOMILJIEKCHUM HacudeHHsM B, Tii Al i xapakrepom abpa3uBHOro 3HOLIYBaHHS. [IpakTUYHi
peKoMeHallii BIIpoBaJ>)KeHi y BUPOOHULITBO 117151 3MiLIHEHHS JeTajel npec-(popm IJjisl BATOTOBJIEHHS Oy liBeIbHUX
BupoO6iB. Chepa BUKOPUCTAHHS Pe3yJIbTaTiB pOOOTH - pO3pO6Ka IPOMUCIIOBOI TEXHOJIOTI TI0BEPXHEBOTO 3MillHEHHS
IIMPOKOTrO psfly BUPOOIB: B3yTTEBUX Pi3akiB, CTPIUKOBUX HOXIB, KaJlibpiB, a TaKOK BUPOOIB, 110 MPALIOIOTh B YMOBAX
abpa3vBHOTrO U yIapHO-abpa3suBHOTO 3HOIIYBAHHS.

2. The research target object is the process of thermochemical treatment of carbon steel with surface saturation
by boron, titanium and aluminum. The aim was to enhance the process of end-to-end carbon steel saturation by
boron, titanium and aluminum in order to obtain some kind of new types of downgraded fragility wear-resistant
coatings with no read-shearing on the basis of the outer zone structure forming features and its properties
depending on the saturation mixture content, sequence and saturation temperature and time parameters during
thermochemical treatment in powder mixtures. The researches ware conducted on the basis of the structural
phase change theory under diffusion saturation of steels and alloys. These researches had been made by the means
of metallographic, durometric and X-ray diffraction methods. Also, the abrasive-resistant and micro fragility tests
had been conducted. We use the PC for the purposes of statistical treatment. The outer zone structure forming
features under end-to-end carbon steel saturation by boron, titanium and aluminum depending on the saturation
mixture content, temperature and duration had been studied for the first time. The views on the mechanism of
sequential steel saturation by boron and titanium had been expanded more widely. The read-shearing impact on
the state of impact on the diffused layer surfaces preliminary treated by boron, titanium and aluminum had been
defined more accurately. The dependency between the outer zone type, obtained by the end-to-end carbon steel
saturation by B, Ti and Al, and the abrasive wear character had been defined more precisely. Practical
recommendations for hardening of molding form details for details of construction producing had been
implemented. The scope of appliance for the results of this research includes the development of production
technology for hardening the wide range of products, for example the footwear knives, band knives, caliber gauges
and devices working under the conditions of abrasive and abrasive-shock wearing.
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