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2. Increased tool life with polycrystalline cubic boron nitride when turning hardened steel coating application

Pedepar:

1. luceprauisa nprucega4eHa BUPILIEHHIO aKTyaJbHOI HAYKOBO-TEXHIYHOI 3aa4i MiIBUILEHHS CTIMKOCTI pi3ajbHUX
iHCTpyMeHTIB i3 nosikpucrasniyHoro Ky6idHoro Hitpuay 6opy ([IKHB) npu TouiHHI 3arapTOBaHUX CTaseH.
3arporoHOBaHO KOHLEILIO MiBULEHHS CTIMKOCTI pi3anbHUX iHCTpyMeHTiB i3 [IKHDB npu To4inHi 3arapToBaHux
cTajiel, sika OCHOBaHa Ha 3MEHIIEH] TeMIIEPaTypU B 30Hi pi3aHHs Ta peali3yeThCsl 3aCTOCYBaHHSIM Ha POOOUNX
MIOBEPXHSX NNOKPUTTA i3 HiTpUAY 60py aMop¢HOi CTPYKTypu. Ha OCHOBI €KCIIepUMEHTAJIbHUX JaHUX IOA0 PO3MipiB
30HM KOHTaKTy, BEJINYMHI HaBaHTaKeHb Ta Tonorpadii KOHTaKTHUX AiJITHOK iHCTPYMEHTIB ITPOBEJEHO PO3PaXyHOK
BEJIMYMHY TEMIIEPATYPHUX CIAJIaXiB Ta BCTAHOBJIEHO, 1J0 3MiHa PiBHS TEMIIEPATYPHUX CIIAJIaxiB Mae
eKCTpeMasbHNN XapakTep 3 MakcumymoM 2036 °C Ha nyactuyHii ta 1044 °C Ha Npy>KHIiN OisSHKaX KOHTaKTY i [pu
LIbOMY BUSIBJIEHO, 1110 JOCTATHIN PiBEHb TEMIIEPATYPH AJ1s IIPOTIKAaHHA XiMIYHUX peakiiil B3aeMOZil MixK

iHCTpyMEHTaJIbHUM Ta 00pPOOJIIOBAaHMM MaTepiajlaMy peastizyeTbCsl JINIIE Ha IJIAaCTUYHIN AiISHLI KOHTAKTY.



3acTocyBaHHS NIOKPUTTH i3 BNam 3MeHIIye piBeHb TeMIiepaTypHux cranaxis go 1770 °C na miactuyHin Ta 1o 893 °C
Ha IPY>KHIN JiISTHKaX KOHTAKTY, [0 O6YMOBJIIOE 3HUKEHHSI IHTEHCUBHOCTI ITPOTiKaHHS XiMIYHUX peakiii B3aemomii
Ha IJIACTUYHIN JiISHII KOHTaKTy. Ha OCHOBI IPOBENEHUX NOCIIIKEHD i IPOMUCIIOBOI IIEPEBIPKA OTPUMAHUX
pe3yJIbTaTiB BCTAaHOBJIEHO, 110 BUKOPUCTAHHY iHCTPYMEHTIB i3 IIKHD i3 nokputtam BNam 103BoJig€e NigBUILIATA
CTiMKiCTb iHCTPYMEHTY py 06POOLIi 3aTapTOBAHUX CTaleil Ha 25 % B MOPIBHSIHHI i3 aHAJIONYHUM iHCTPyMEHTOM 6€3

IIOKPUTTSL.

2. The dissertation is devoted to solving of actual scientific and technical task of increasing of tool life of the
cutting tool equipped of cBN-Based PSHM while turning hardened steels. The concept of increasing of tool life of
the PCBN cutting tools when turning hardened steel has been proposed, which is based on the reducing of
temperature in the cutting zone. It was implemented by applying boron nitride coating with amorphous structure
(BNam) on the working surfaces of the PCBN. Based on experimental data on the size of the contact area, contact
loads and the topography of the contact areas of tools, the calculation of the value of temperature flashes was
conducted. It was found that the change in temperature has an extreme character with a maximum of 2036 °C and
1044 °C on the sticking and sliding zones of contact area respectively. Wherein, it was revealed that a sufficient
level of temperature for chemical interaction between instrumental and processed materials can be realized only
in the sticking zone. The use of BNam coating reduces the temperature to 1770 °C in the sticking and to 893 °C in
the sliding contact zones, hence reducing the intensity of reaction of the chemical interaction in the sticking zone
of the contact area. On the basis of research and industrial tests of the obtained results it was found that
exploitation of cBN tools coated with BNam allows one to increase the tool life of tool by 25% in comparison with
the same tool without coating,.
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