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Hassa opranisanii: [HCTUTYT HagTBepauX MarTepiaiis iM. B. M. Bakysist HarjionanpHoi akagemii Hayk Ykpainu
Kog, €IPIIOY /IIIH: 05417377

IlignopsakoBaHicTk: HanioHanbHa akafieMis HayK YKpaiHu
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4. JI>xkepeJia Ta HanpsiMu piHaHCYBaHHSA

IligcTaBa aJ1s1 IpoBeAeHHs POOIT: 34 - IOTroBip (3aMOBJIEHHS) 3 LIEHTPAJIbHUM OPraHOM BUKOHABYOI BJIaIM, aKaleMi€lo HayK

(rO;IOBHMMU PO3IIOPSIAHUKAMY OIOPKETHUX KOIITIB HA mpoBeaeHHst HIIJIKP)
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IkepeJio diHaHcyBaHHS: 7713 - KOWITHU IEePKOIOIKETY

dakTuunnii o6csr pinancyBaHHs 3a 3BiTHMH eTam: 17014.520 Tuc. rpH.
5. HaykoBo-TexHiYHa po6oTa

Hasga po6oTH (YKp)

[11-4-22 (06106) Po3pobka iHCTPyMEHTa/lbHUX KOMIIO3UTIB Ha OCHOBi IOJIIMEPHHUX METAJIOLEHIB, 3JATHUX [O HEPYHHIBHOI

peJsakcariii JJokaabHUX 30y/I)KEHNX CTaHiB B KOHTAKTHIl 30Hi

Ha3sBa po6oTH (aHrJ1)

Development of instrumental composites based on polymeric metallocenes capable of non-destructive relaxation of local
excited states in the contact zone

Pedepar (ykp)

CHHTE30BaHO METAJIOLLCHOBMICHI OJlirOMepu 3 TIIIMIWJIOBUMUA Ta HEHACMYEHMMM (YHKLiOHAJIBHMMU TIpynaMu. BusiBieHe
cyTTeBe, y 1,5-2,2 pasy, MiiBUIEHHS] PO3YMHHOCTI OZlepKaHUX OJIroMepiB B OPTaHiYHUX PO3YMHHUKAX 3 Pi3HOIO TEMIIepaTypoio
KUMiHHS TIOPiBHSHO 3 BUXiOHUMHU (QTajoOHITpUIaMM, IO € HEOOXiNHOK INepefyMoBOIO i1 e(EeKTUBHOIO CYyMIllleHHS 3
HalMOBHIOBaYaMU (MIOPOLIKaMM CHHTETHUYHOTO ajamasy i KybiuHoro Hitpupy 6opy). s 3paskiB KOMIO3ULIMHUX MaTepiaiiB, sIKi
(pyHKIiOHaMI30BaHI NOXiZHUMU OJroQpepolLeHiB Ta HANOBHEHI MOpOLIKaMMU Ky6iyHOro HiTpuny OOpy BU3HAU€HA TBEPHICTb 3a
Bikkepcom: Ipu BUKOPUCTAHHI OJiroMepy 3 MIiUAUIOBUMU (PparMeHTaMu TBepIicTh ckiaanae 13,76 HV mpu koHueHTpauii 30 %
(3a Macoro), a A BiHiNBMiCHUX ostiromepiB - 22,7 HV npu koHueHTpatii 40 % (3a Macoro). MilJHICTb Ha PO3TST KOMITO3ULIIHUX
MaTepiasiiB Ha OCHOBI BiHiJI- i IIiUANIBMICHUX (PEPOLEHIB, BifIOBinHO, 36imbiyeTbcst HA 20 % i 30 %, a BiAHOCHE NOJOBXEHHS
npu po3puBi 3meHmyeTbcs Ha 10 % i 15 % MOpiBHSHO 3i CTaHAAPTHUMU KOMIIO3UTAaMM Ha OCHOBI (eH0s10pOpMabIerifHOro
3B’a3ytovoro. [llnidyBanbHi Kpyry, BATOTOBJIEH] 3 PO3PO0OJIEHUX iHCTPYMEHTAJIbHUX KOMIIO3UTIB 3 BOYZOBAaHUMU METAJIOL€HOBUMU
(¢pparmenTamu npoiuIM AOCIiIHO-TIpOMUCIIOBe BUNpobyBaHHs Ha AT «ligpocusna» (M. KponuBHuubKuit) npu QinimHiA 06po6Li
BUpOGOiB 3 3arapToBaHMX cTajseil TBepgicTio HRC60, mpoieMOHCTpPYyBaBIIM IPOAYKTUBHICTE OOpoOku (o 3 MM2 /XB) Ta
MIOPCTKICTh 00po6sieHoi moBepxHi Ra = 0,32 MKM. BHKOPHCTaHHS METaJIOLEHBMICHOI 3B'SI3KM TO3BOJIMJIO TaKOX 3MEHIINTU

KiZIbKiCTb e PeKTiB Ha MOBEPXHi MTiyBaHHS, 361/IbIIUTY KOHTAKTHY >KOPCTKIiCThb Ta 3HOCOCTIHKICTb BUPOOGIB B 2,1 pa3u.
Pedepar (aHr1)

Metallocene-containing oligomers with glycidyl and unsaturated functional groups were synthesized. A significant increase in
the solubility of the obtained oligomers in organic solvents with different boiling points compared to the starting phthalonitriles
was found, by 1.5-2.2 times, which is a necessary prerequisite for effective combination with fillers (synthetic diamond and cubic
boron nitride powders). For samples of composite materials functionalized with oligoferrocene derivatives and filled with cubic
boron nitride powders, the Vickers hardness was determined: when using an oligomer with glycidyl fragments, the hardness is
13.76 HV at a concentration of 30% (by mass), and for vinyl-containing oligomers - 22.7 HV at a concentration of 40% (by mass).
The tensile strength of composite materials based on vinyl- and glycidyl-containing ferrocenes, respectively, increases by 20%
and 30%, and the elongation at break decreases by 10% and 15% compared to standard composites based on phenol-
formaldehyde binder. Grinding wheels made of the developed tool composites with embedded metallocene fragments have
undergone pilot-industrial testing at "Hydrosila" plant (Kropyvnytskyi) during the finishing hardened steels of HRCG60,
demonstrating processing performance (up to 3 mm2 / min) and the roughness of the processed surface Ra = 0.32 pm. The use
of a metallocene-containing binder also allowed to reduce the number of defects on the grinding surface, increase the contact
stiffness and wear resistance of products by 2.1 times.

Inpexc YIK: 621.7.07; 621.9.07; 62-229, 678:66.08 /.09

Kozau remaruynux py6puk HTI: 55.31.35, 61.59.37
6. HaykoBo-TexHiyHa npoayKkuis (HTII)

HTII 1



Hassa npoaykuii (ykp): [llidyBanbHi Kpyru Ha METaIOEHOBIH 3B'SI311.
Hassa npoaykii (anrJi): Metallocene bonded grinding wheels.
OuikyBaHi pe3yabTaTi: BUpo6U TexHiYHi

T'anmyss 3acTocyBaHHS: MeTanoo6po6ka, MalIMHOOYAiBHI NiANpHUEMCTBA.

Omuc npogykuii (ykp): LLnidysansni kpyru popmu 12A2-45° niamerpom 200 MM 3 CyMilmio MiKDOIOPOIIKIB CHUHTETUYHOTO
anmasy ACM 60,/40-50 /40, BUTOTOBJIEHI 3 iIHCTPYMEHTAIbHUX KOMITO3UTIB 3 BOYJOBAHMMH METAJIOLIEHOBUMU (parMeHTamMH.
[HCTpYMEHT Ha MeTaJIOLIeHOBI! 3B's1311i reHepye Ha 13-18 % meHwIi 3ycuiis wiidyBaHHs Ta TeM IepaTypy, HK aHaylIor Ha

CTaHJAPTHIl 38’1311, i MO>Ke BUKOPUCTOBYBAaTHCh HA METaI006po6HUX BepcTaTtax 3 UITK.

ConianpbHO-eKOHOMIYHa cipsimoBaHicTh HTII: CTBOpEHHsI IPUMHIMUIIOBO HOBOI IPOAYKLi (MaTepiasiB, TEXHOJIOTIH TOLIO) AIst

3a6e311e4eHHs €KCIIOPTHOTO MOTEHIialy Ta 3aMillleHHIO IMIIOPTY

Cragis 3aBepmenocti HTTI: 3it o HIJIKP

Bnposazykennsa HTII: He BnpoBamkeHO

Crpoku BrnpoBaaykeHHs: 01.202512.2025

Bupo6HHuK npoayKuii: [HCTUTYT HaaTBepAuX Martepianis iM. B.M. Bakyss HAH Vkpainn

CnoskuBayi npogykuii: AT «ligpocunay (M. KponuBHUIBbKMIL). MeTasno06po6Hi, MalIMHOOYAiBHI minnpreMcTsa.
IepcnekTuBHI pUHKHU: €BpoIIa

IIpaBa iHTeeKTyasIbHOi BiaacHOCTi: OTpuMaHO naTeHT, [logaHo 3as8BKy Ha BUJA4y OXOPOHHOTO JOKYMEHTY

dopmu Ta ymoBu nepepavi npogykuii: [Ipogax «Hoy-xay», Crinsnai HIJKP
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