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[11-2-23 (0477) Studying the formation process of multilayer composite hard alloy materials obtained by means of
3D printing

Pedepat yKpaiHCBKOIO:

3a pesysbTaTaMi MaTEMAaTUYHOTO MOJIEJIIOBaHHS BCTAHOBJIEHO, 110 Y (PYHKIIOHANIbHO-TPAliEHTHUX TBEPIUX
craBax WC-Co i3 cepeHiM po3mipom Kap6inHux 3epeH 1,8-2,5 MKM Ta rpaZlieHTOM MacOBOTO BMICTY 3B’43YyI040i
dasu 7,7-15 % tBepmicts HV30 3menmyeThes Big 1267 mo 1029, Toxi sk koedilieHT iHTEHCUBHOCTI KPUTUYHOTO
HanpyxeHHs K1C 3pocrae Big 13,07 mo 19,67 MIla-m1/2. Po3paxoBaHi 3HaYeHHsI [JoOpe Y3roiKyThCs 3
€KCIIEPUMEHTAJIbHUMU JAHVUMHU, IO Ja€ MOKJIMBICTh BUKOPMCTOBYBATHU 3aIIPOIIOHOBAHI aHAJIITUYHI 3aJIEXKHOCTI 4K
IIPOTHOCTUYHI IiJl 4aC MOJEJII0BaHHS (PYHKILiOHANBbHO-TPpafieHTHUX CTPYKTYp WC-Co. BUroTOBI€HO Cepilo 3pa3KiB
IBOLIAPOBMX KOMIIO3UTIB 3i cnieyenux cmiasis BH20 /BH15, BH20I'P2 /BH15, BK10 /BK3, ABOmapOBUX MOPOIIKOBUX
KOMITIO3ULIill 0JHAaKOBOTO XiMiYHOTO CKJIafly, ajle 3 pPi3HOI0 3ePHUCTICTIO Kap6iny Bosbdpamy (BH20,/BH20) Ta
TPUILAPOBi IOPOLIKOBI KOMIIO3ULii 3 MpoMiXHMM mapoM yucToro kap6iny BH20 /TiC/BH20, BH6 /TiC/BHS6, sik
OCHOBA [1JI1 CTBOPEHHS HOBOTO KJIACY MaTepialiB i3 IPOMIKHMM apMylo4YuM mapom. [TokasaHo, mo 6araTomaposi
KOMIO3ULii MaloThb OyTH CTPYKTYPHO 36a/71aHCOBAaHMMU: IAPH 3 BUCOKOIO MIBUIKICTIO YCAJKM JOLiJIBHO BUKOHYBAaTH
BHYTPILIHIMU Ta TOHKAMH, a MIAPU 3 HU3bKOIO IIBUJKICTIO YCAIKM — 30BHILIHIMU Ta TOBCTIIIMMU. BUrOTOBJIEHO
(izaMeHT, HaTOBHEHU TBEPIOCIIJIaBHUMHU cyMiliamu criasiB BH20 i BHS, Bu3HaueHO 110ro OCHOBHI
xapakrepuctuku. [IposeneHo 3D-IpyK 3aroTOBOK [J15 TOJAJIbIIOI BiirOHKY MOJIMEPY, CIIIKaHHS Ta BU3HAYEHHS

BJIACTMBOCTEY OTPUMAHUX CIIJIaBiB.

Pedepar aHIJ1iHCBKOIO:

According to the results of mathematical modeling, it was found that in functionally gradient hard WC-Co alloys
with an average carbide grain size of 1.8-2.5 pm and a gradient in the mass content of the binder phase of 7.7-15%,
the hardness HV30 decreases from 1267 to 1029, while the critical stress intensity factor K1C increases from 13.07
to 19.67 MPa-m1/2. A series of samples of two-layer composites from sintered alloys BH20 /BH15, BH20I'P2 /BH15,
BK10/BK3, two-layer powder compositions of the same chemical composition, but with different grain sizes of
tungsten carbide (BH20/BH20) and three-layer powder compositions with an intermediate layer of pure carbide
BH20/TiC/BH20, BH6 /TiC/BH6, were manufactured as the basis for creating a new class of materials with an
intermediate reinforcing layer. It was shown that multilayer compositions should be structurally balanced: layers
with a high shrinkage rate should be made internal and thin, and layers with a low shrinkage rate should be made
external and thicker. A filament filled with hard alloy mixtures of alloys BH20 and BH8 was manufactured, and its
main characteristics were determined. 3D printing of blanks was carried out for further polymer distillation,
sintering, and determination of the properties of the resulting alloys.
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