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VII. BizomocrTi npo IiP
Ha3sBa po6oTH yKpaiHCBHKOIO:

CTBOpEHHSI OCHOB TE€XHOJIOTI NIBUAKICHOTIO CIIiKaHHS CYOMIKpPO3€PHUCTUX METAJIOKepaMiuHUX MaTepiasiB

Ha3sBa po6oTH aHIJIilICbKOIO:

Creation of bases of technology of high-speed sintering of submicrograin metal-ceramic materials

PedepaT ykpaiHCbKOIO:

O6'eKT DOCiIKEHHS — TEXHOJIOTiS MIBUAKICHOTO CIIiIKaHHS CyOMIKpO3€PHUCTHX METAJIOKePaMiYHMX MaTepiasiB i3
3a[1aHOI0 CTPYKTYPOIO, (PA30BUM Ta XiMIiYHUM CKJIAZOM. MeTOI0 POGOTH € CTBOPEHHSI OCHOB TE€XHOJIOTIi MBUIKiCHOTO
CITiKaHHS MEeTaJIOKepaMiuHUX MaTepiasiB 3 HaZ, [PiOHO3EPHUCTOIO0 CTPYKTYPOIO Ta OE3[I0PUCTHUM CTAHOM, LIJIIXOM
6e31epeBHOro MBUIKICHOrO HAarpiBaHHs IPECOBOK i3 CyMillli IOPOUIKIB TYrOIJIaBKOI CIIOJIYKU Ta METaJIeBOi 3B'513K1
B [10J1i TEMIIEPATYPHOTrO IpajiieHTy. BupimeHo npobsemy OTPUMaHHS BUCOKOILIbHAX METAaJTOKePaMidYHUX
marepiaJiB i3 KOHTPOJIbOBAHUM PO3MIPOM CyOMIKPDOHHUX 3€peH Ta MiHIMaJIbHOIO KiJIbKIiCTIO MeTaJIeBOi 3B'sI3K1
peasi3yBaBlIY [IPY LIbOMY BUCOKOIIPOIYKTUBHY TEXHIKY LIBUIKICHOTO CITIKaHHS B I10JIi TEMIIEPATYPHOI'O TPALli€HTY.
3anponoHOBaHa TEXHOJIOTiS BUPOOHULITBA METAJIOKEPAMiYHMX MaTepiasiB [JIs BOJOYUIIBHOTO, Pi3aJbHOrO
iHCTPYMEHTIB, a TAKOXX OpPOHEOINHNX OCepb UIJIIXOM IBUAKICHOTO yLIiJIbHEHHS IOPOLIKOBUX 3arOTOBOK Y MOJIi
TEMIIEPATyPHOrO TPajlieHTy. 3alpOIIOHOBAHO HOBUHM METOJI, CIiKaHHA KOHcostipawii Teepporo craBsy WC-Co, sskuit
IoJIsITa€e y CIiKaHHI 3a3/aJleriib IpecoBaHoi IOPyBaToi 3aroToBKu: (1) 0 pyxaeThes 3i 3a1aHOI0 BUKICTIO Yepes
30HY iHOYKLiMHOTO HAarpiBy 3a7jaHOi TeMIIEpaTypH Ta (2) o 06epTaeThC i3 3a7jaHOI0 MIBUAKICTIO Ta HATPIBAETHCS
€JIEKTPOHHUM IIpOMEeHeM. BCTaHOBJIEHO, 1110 Take BUCOKOIMIBUIKICHE 30HHE CITIiKaHHSI 3a IPUCYTHOCTI pinkoi ¢pasu

He IIPU3BOJUTH 10 POCTY PO3Mipy KapOifHUX 3€PEH, a, HaBiTh, BeJle [0 iX NoApiOHEeHHSI.

Pedepar aHIJ1iHCBKOIO:

The object of research is the technology of high-speed sintering of submicro-grained metal-ceramic materials
with a given structure, phase and chemical composition. The purpose of the work is to create the basis of the
technology of rapid sintering of metal-ceramic materials with a fine-grained structure and a non-porous state, by
means of continuous high-speed heating of compacts from a mixture of powders of a refractory compound and a
metal bond in the field of a temperature gradient. The problem of obtaining high-density metal-ceramic materials
with a controlled size of submicron grains and a minimum amount of metallic bonds was solved by implementing a
high-performance technique of high-speed sintering in a temperature gradient field. The proposed technology for
the production of metal-ceramic materials for drawing, cutting tools, as well as armor-piercing cores by rapid
compaction of powder blanks in the field of a temperature gradient. A new consolidation sintering method of
WC-Co hard alloy is proposed, which consists in sintering a pre-pressed porous blank: (1) moving at a given speed
through an induction heating zone of a given temperature and (2) rotating at a given speed and being heated by an
electron beam. It was established that such high-speed zonal sintering in the presence of a liquid phase does not
lead to an increase in the size of carbide grains, and even leads to their grinding.
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