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V. BimomocTi npo guceprauiio
Mosga guceprarii:
Koau TemaTHYHHUX PyOpPHK: 81.09

Tema gucepranii:
1. 3akoHOMipHOCTI HPOPMYBaHHS CTPYKTYPH i BIACTUBOCTEM BUCOKOE(HEKTUBHUX TPUOOTEXHIYHINX KOMIIO3UTIB 3

HAJKPYIIHO3EPHUCTHX MTOPOLIKIB BUCOKOMOYJIbHUX Kap06iniB

2. Regularities of formation of structure and properties of highly efficient tribotechnical composites from super
coarse-grained high-modulus carbide powders

Pedepar:

1. lucepraiisa npucBa4YeHa BUPILIEHHIO BAXKJIMBOIO HAYKOBO-TEXHIYHOTO 3aBAAHHS 110 OLEPKaHHIO
BHUCOKOE(EKTUBHUX TPUOOTEXHIYHUX KOMIIO3UTIB 3 HAIKPYITHO3€PHUCTUX [TOPOIIKIB BUCOKOMOYJIbHUX KapoOiziB
IIJISIXOM BCTQHOBJIEHHSI 3aKOHOMIpDHOCTEN (POPMYBaHHS CTPYKTYPH i BIaCTUBOCTEN NOPUCTUX KOMIIO3UTIB 3
HAJKPYIHO3epHUCTYX nopoulkiB Kap6iniB WC i SiC 3i 3B's13kamu 3 IJIACTUYHUX METAJIIB i CIJIABIB, 10 JO3BOJIMIIO
po3pobuTy ePeKTUBHY TEXHOJIOTiI0 BUTOTOBJIEHHS JeTajel ap TepTs i BUBHaYNTH e(PEeKTHUBHI YMOBH iX pOOOTH.
BcraHoBseHo, mo nokputts HagkpynHo3epHuctux WC i SiC ko6anbToOM YU HiKeJleM 103BOJISIE 3a0€3I1euyBaTh TUCK
npecyBaHHs 6pUKeTiB 6e3 pyiiHyBaHHs yacTuHOK WC i SiC Bix 30 mo 250 MIla i oTpuMyBaTy IPECOBKU 3
nopucticTio Bif 45 mo 20 % BinnosigHo. [ng nikBiganii xiMiuHoi B3aemogii posnasieHoro metany 3B's13ku 3 SiC

yacTuHKY SiC HEO0OXifHO MOKpUBATU TOHKUM (5 MKM) mapom WC Ta 1714 36ibLIeHHS MilJHICHHX 3B'S13KiB MiX



JacTMHKaMM HeoOXigHO nonasaru 3B's13Ky BH65 y kinbkocTi Bim 5 7o 10 % (3a Macoio). Briepiie BCTaHOBJIEHO SIBULILE
CaMOYMHHOI CTPYKTypHU3allii KOMIIO3UTY Ipu pinkodasHomy crikaHHi HanKkpynHo3epHUcToro WC, nokpuroro Co yu
Ni, 1pu SIKOMy YTBOPIOETbHCS MiljHa IIOPUCTA CKeJIETHA CTPYKTYpPa, IPUIATHA /1J1 €(pEeKTUBHOTO BUKOPUCTAHHS B
SIKOCTi BUCOKOHABAaHT)KEHOIO aHTU(PPUKLIITHOrO MaTepiany. BunmpobyBaHHs feTajei nap TepTs 3 po3po6eHoro
marepiany Ha ocHOBi SiC(WC) 3 5 % (3a macor) BH65 nposoaunu B ymosax JI1 "3aBon N2 410 LIA", ki 3acBimumnmmy,
1110 3HOCOCTIMKICTb JleTasiell 3 po3pob6ieHoro MaTtepiasy epeBUlLyI0Th 3HOCOCTIHMKICTh CepifHOrO MiAM'STHUKA 3
0JIOB'THMCTOi 6POH3M B 3-3,5 pasiB, Ka BUKOPUCTOBYETLCA B ITAJIMBHOMY Hacoci arperaty 934 npuryHa J136.

2. The dissertation is devoted to solving important scientific and technical problem in obtaining highly efficient
tribotechnical composites from super coarse-grained high-modulus carbide powders by identification of structure
and properties of porous composites from super coarse-grained carbides WC, SiC powders with relations of
plastic metals and alloys, which allowed to develop an effective manufacturing technology of the friction pairs
parts and identify effective conditions of their work. It was found that covering the super coarse-grained WC and
SiC by cobalt or nickel can provide pressing of pressed samples without destroying of the WC and SiC particles at
30 to 250 MPa and get pressed samples with porosity between 45 and 20 % respectively. To eliminate chemical
interaction of molten metal the links with WC the particles of SiC should be covered with a thin (5 mkm) layer of
WC and to increase strengthof bonds between the particles the bunch TN65 in amount of 5 to 10 % (by weight)
must be added in. The first time the phenomenon of spontaneous structuring of composite at the liquid phase
sintering of super coarse-grained WC, coated with Co or Ni, in which the porous strong skeletal structure is
formed suitable for use as an effective high-loaded antifriction material. Tests of friction pairs parts from the
developed material based on SiC (WC) 5 % (by weight) TN65 was carried out at the conditions of SE "Plant number
CA 410" which have shown that the wear resistance of parts of the developed material exceeds the wear resistance
of serial bearing made from tin bronze in 3-3.5 times which is used in the fuel pump unit 934 of the motor D36.
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