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VII. BizomocrTi npo IiP
Ha3sBa po6oTH yKpaiHCBHKOIO:

JocmimKeHHs Ta oNTUMi3allisl TEXHOJIOTYHUX NapaMeTpiB GOpPMYyBaHHS yIbTPAaTBEPAUX MaTepialiB 3 ri6pugHoIO
aJIMa3HOIO OCHOBOIO Ta 3HOCOCTIMKOrO KOMITO3UTHOT'O HAaIIOBHIOBa4Ya MaTPULlb POOOYMX €JIEMEHTIB

reoJIOropo3BiAyBaJIbHOTO iIHCTPYMEHTY

Ha3zBa po6oTH aHTIJIilICbKOIO:

Investigation and optimization of technological parameters of formation ultrahard materials with hybrid diamond
base and wear composite filler matrix elements of the job exploration tool

Pedepat yKpaiHCBHKOIO:

ExcriepuMeHTasbHi JOCIiIPKEHHS 3HOCOCTINKOCTI ribpuaaiTy okasasu, o 3Hoc 1o Maci uucroro AKTM 3HayHO
6inbmuii (y 5 - 12 pasi), Hix y ribpupaiita (AKTM + MOHOKpUCTAIIYHUI CUHTETUYHUI aJIMa3 YU MOJIKPUCTAIIYHUN
CVD-anmas). [nTencusHicTb 3HOCcy uncToro AKTM 6yra Buie B 2,34 - 14,4 pa3u B 3aJ1€)KHOCTI Bif BapiaHTy
OCHallleHHS aJIMa3HOro ribpugHoro marepiasny. IIpu po6oTi nopopopyiiHiBHUX esemMeHTiB 3 AKTM crniocrepiraeTbcs
KapTHHA PYMHYBaHHS XapaKTepHa IJ1s1 Ipolecy uuligyBaHHs. [Ipy po60oTi NOpOOOPYNHYIOUNX €JIEMEHTIB 3
ribpugaiTy crocrepiraeTbcsl KAPTUHA PYHHYBaHHS XapaKTepHa [1Jis Ipolecy pidaHHs. TepMoo6podka B MyeibHiii
neyi y ctpymi aprony rpu T=1150 °C n03UTHBHO BIJIUBA€ HAa 3HOCOCTINKICTb IOPOLOPYHNHYIOUNX €JIEMEHTIB 3
ribpizaiTy - BoHa 36isblyeThes y 2,5-5,5 pasiB, i 3HiMae HanpykeHuil ctad BctaBok CVD-anmasy. Po3po6iieHo Ta
3axUIIeHO NaTeHTaMu YKpainu Ta PO KOHCTPYKLiO OCaigHIUX KOPOHOK Tully BT-22 niameTpom 76 MM, OCHalEHY
BCTaBKaMU TiOpuIaNTy i CHHTETUYHUMU ajiMasaMiy. BuUpo6Hudi BUIpo6YyBaHHSI [1py OypiHHI CBEPIJIOBUH B TBEPIUX
ripcekux nopogax IX - XI kareropii cBig4ars, 110 KOPOHKY TUIly bT-22 nepeBuilyoTs cepiiiHi KopoHku bC-06 o
cepeHill mpoxozui B 1,52 pa3u, a mo MexaHiuHiil mBUAKOCTI 6ypiHHS B 1,4 pasu. [IpocoveHi y Bakyymi 3pasku KAM,
I0JATKOBO CTPYKTypOBaHi TBEPAOCIIJIaBHUMU IrpaHyamu BK6, MatoTs 6ibll OCKOHAY CTPYKTYpy. CTpyKTypa
MeTasIeBOi KOMIT03ULlii MaTpuLji cTasa OiIbll LIiIbHOO 32 PaXYHOK Oi/Ibl SKICHOTO CTYIiHIO PO3IO/AiNy MeTaleBoi
3B'S13KM B METAJIOMaTPUYHUX KOMIIO3ULIHUX MaTepianax. BctaHoB€eHO, 110 jieryrodi mikpogo6asku VC
3a26€311euyI0Th MaKCUMaJIbHE 30€pe’KEeHHS BUXiTHOTO po3Mipy 3epHa Kap6igHOi CKI1al0BOi TBEPIOTrO CIIJIaBy IIpU
CITiKaHHi TpaHyJI Ta 301IbLIYIOTH iX pyHHIBHE HaBaHTaKE€HHSI [IpY CTUCKY Ta MIKPOTBEPAICTb. 3aCTOCYBaHHS B SIKOCTI
3HOCOCTI}KOrO HallOBHIOBAaya HOBUX CKJIQ/liB 3HOCOCTIMKMX HallOBHIOBAYiB (MOHOKapOiny Bosbdpamy razodasHoi
Kap6igizauii i rpanys TBeproro criaBy BK6, nerosanoro kap6inomM VC) BinkpuBae MOXKJIMBICTb BUKOPUCTAHHS
TEXHOJIOTIYHMX METOIIB YIIPABJIiHHA 3HOCOCTIMKICTIO KOMITO3ULIMHUX aJIMa30BMICHUX MaTepiaiB
[IOPOJIOPYHHYI0YOr0 iHCTPYMEHTY 1715 3[1ilCHEeHHS Hall6ibil e(peKTUBHOrO OyPiHHS ripChbKUX MOPif 3 pisHUMU
(}i3MKO-MexaHIYHMMU BJIACTUBOCTSIMU. BUKOPHCTaHHS TaKUX HAIIOBHIOBAUiB O3BOJIWJIO MiIBULIUTU CEPEIHIO

MEXaHiYHYy MBUIKICTb OYPiHHS i 3HOCOCTINKICTb aJIMA3HUX KOPOHOK.

Pedepar aHIJIiHCBKOIO:

Experimental studies Gibridayt wear have shown that wear by weight of pure AKTM significantly higher (5 - 12
times) than Gibridayt (AKTM + synthetic diamond single crystal or polycrystalline CVD-diamond). Wear rate of the
pure AKTM was higher than a 2.34 - 14.4 times, depending on the version equipping the diamond hybrid material.
When working elements of rock cutting AKTM observed fracture pattern characteristic of the grinding process.
When working rock cutting elements made of material "gibridayt" observed fracture pattern characteristic of the
cutting process. Heat treatment in a muffle furnace in a stream of argon at T = 1150 ° C has a positive effect on the
wear resistance of elements of rock cutting gibridayta - it increases to 2.5-5.5 times, the stress is removed from
inserts CVD-diamond. Developed and patented in Ukraine and Russia experienced design bits type BT-22 76 mm
diameter, equipped with inserts of Gibridayt and synthetic diamonds. Production testing while drilling in hard rock
IX - XI category show that bits of the type BT-22 serial bits exceed BS-06 on average 1.52 times in meterage, and
on mechanical drilling speed of 1.4 times. Impregnated in vacuum samples KAM additionally structured carbide



granules VK6, have a more perfect structure. The structure of the metal composition of the matrix is more dense,
through better distribution of metal bond in composite materials with a metallic matrix. Found that doping
microadditives VC ensure maximum preservation of the original grain size of the carbide component carbide
sintering pellets and increase their failure load in compression and microhardness. Use as a wear-resistant filler
new compounds (chemical vapor carbidization monocarbide tungsten carbide pellets and VK6 doped carbide VC)
opens the possibility of using technological methods to control durability of composite diamond rock cutting tool
materials for the most efficient drilling of rocks with different physical and mechanical properties. The use of such
fillers possible to increase the average penetration rate and durability of diamond drill bits.
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VIII. HaykoBa (HayKoBo-TexHiuHa) npoaykuist (HTII)

Ha3zga HTII yKpaiHCBKOIO: VibTpaTBepi MaTepiasy 3 ri6puaHOI0 aIMasHOK OCHOBOIO Ta 3HOCOCTIKOTO

KOMIIO3UTHOTO HAITOBHIOBAYd MAaTPHULlb p060‘{I/IX eJIeMeHTiB FeOJ]OFOpOSBi,ILYBaJIbHOFO iHCTPYMeHTy

Ha3zpa HTII anrsiicbKoO0: Formation ultrahard materials with hybrid diamond base and wear composite

filler matrix elements of the job exploration tool
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Onuc HTII: Buepiue B ymoBax Bucokoro Tucky (~ 7,0 I'Tla) Ta remmneparypi (~ 1400 C) B npoueci hopmyBaHHs
SKOPCTKOTO aJIMa3HOTO MOJIIKPUCTAJIIYHOr0 KapKacy HaBkojsio CVD-anmasy OTpMMaHO HOBUM ri6puAHUI
NOJIIKPUCTANIYHMM KOMIIO3ULiHMI MaTepias - Ti6puAaiiT (CBiIOLTBO A TOBapHUX 3HaKiB N2 158183).
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TeMIIEPaTyPH Ha 4ac OTPMMAaHHS 3€PEH MOHOKapoOiny BoJbppamy, ix CTPYKTypy Ta PisMKO-MeXaHiuHi BJaCTUBOCTI.
Po3pob6sieHo Ta 3axuileHo naTeHTaMu YKpainy Ta PO KOHCTPYKLi AOCAiZHNX KOPOHOK Tumy bT-22 niametpom 76
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