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1. Po3po6ka Ta [ocinKeHHs BlIacTUBOCTElN KOMIIO3UTIB Ha OCHOBI (PEHIJIOHY, apMOBAHOI'O METaJIOBMICHUMU

ByIJjlIEL€BIMU BOJIOKHAMHA

2. Development and research of properties of composite based on phenylon reinforced with metal-containing
carbon fibers

Pedepar:

1. Inceprauist npucBsyeHa po3poo1ii 3HOCOCTINKMX MOJiIMEPHUX KOMIIO3ULITHUX MaTepiajliB Ha OCHOBI PeHiIOHY
C-2, XaOTM4YHO apMOBAHUX METAJIOBMICHUMMU BYIJIEL€BUMU BOJIOKHaMU. [IpOBEIEHO CUCTEMHI JOCIIIPKEHHY i
BUSIBJIEHO BIIUB [IaPaMETPiB IPUTOTYBaHHS KOMIIO3UILil1 B 00EPTaIbHOMY €JIEKTPOMArHiTHOMY I0JIi Ha
BJIACTUBOCTI OTpUMaHuX BII. 3a IOMOMOrow CTaTUCTUYHUX METOIIB NIJIaHYBAHHS €KCIIEPUMEHTY 3HAUIEHO
ONTUMAJIbHUI PEXUM 00pOOKM CyMillleil B 06€pTaIbHOMY €JIeKTPOMarHiTHOMY 1oJli. OCHOBHiI 3aKOHOMIpHOCTi
BILJIMBY METAJIOBMICHUX BYIJIELI€BUX BOJIOKOH Ha (Pi3MKO-XiMiuHi IPOLIECH B CTPYKTYPi BYIJIEIVIACTUKIB HA OCHOBI
¢deninony, orpumanux B OEIL, 6ysu mociimkeHi 3a jornomoroo [Y-criekTpanbHOro aHasisy: HasBHICTb METAJIB y

CKJIaJi Ta Ha TIOBEPXHi BOJIOKHA BIJIMBA€ HAa MEXaHi3M B3a€MOJIii [10JIIMEPHOTO B'SKy4Oro i apMyr0uoro



HAIIOBHIOBAYa Ta CIIpUsI€ BiIHOBJIEHHIO aMiJHUX 3B'3KiB y (EHINIOHI 32 OKCOrPYII0I0, OKUCHEHHIO ii 710
KapboKCuaT-1oHy, peasisalii MIOHHUX i KOBaJIEHTHUX B3a€MOIiil MK HallOBHIOBaYeM i B'SKYIMM IIPU HACTYITHOMY
npecyBaHHi. B po60Ti BU3HaueHO BIJIMB TEKCTUJIBHUX OCOOJIMBOCTEN BUTOTOBJIEHHSI METAJIOBMICHOTO BYTIJIELI€BOIO
BOJIOKHA Ta HAHOJ,00aBOK METAJIIB y CKJIAJi BOJIOKHA Ha BJIACTUBOCTI OTPUMAaHUX BYIJIEIIACTUKIB (IpY apMYBaHHi
¢deninony C-2 Cu-BB B kinbkocTi 17 Mac.% 3MeHIIyeTbCS CTPUOOK TEIMI0EMHOCTI Maiike B 2 pa3u Ta TKJIP y
cepennbomMy Ha 30%, a MOAyJIb IIPYXHOCTI 36i/1b11yeThCs Ha 316,4 MIla y OpiBHSHHI 3 BUXiTHUM IIOJliMEpPOM). 3a
pesyJbTaTaMu IPOBeAEHUX TeNN0Qi3nIHUX, Pi3UKO-MEXaHIYHUX Ta TPUOOJIOTIUHUX JOCIIKEHb BUBHAUEHO, 110
ONTUMAJIbHUN BMICT METasIi30BaHOr0 BOJIOKHA Ypai T-24-Cu B nosimepHii marpuui cknagae 17 mac%, mo
3abe3redye IOKPaLeHHS KOMILIEKCY TeXHIYHUX XapaKTePUCTHUK PO3POOJIEHNX BYTJIEIIACTUKIB (TMTOMA
TEIJIOEMHICTb IIPU LIbOMY 3HWXKY€ETbCS Ha 15-65 %, Ten10-MpOBifHICTb MiABUILIYETbCS Ha 22-42 %; TeMIepaTypHUi
KoeilieHT JIiHITHOTrO pO3MMPEHHS 3MeHIYeTbCs Ha 10-37 %; 3pOCTaloTh MilJHICHI XapaKTE€PUCTHKU: MOMYJIb
[IPY>KHOCTI IIPY CTUCKaHHI Ha 37%; MiKpoTBepIicTh Ha 29-38%; 3HOCOCTIMKICTL BUXiZHOrO nosimepy B 12-40 pasis,
aHTUQPUKLINHI BaCTUBOCTI IIPYU 11bOMY IOJIMNIIYIOTHCS B 2,2-3,4 pa3u). JoLisbHICTb IPOBEIEHUX HAYKOBO~
TEXHIYHUX AOCJi)KEHb NiITBEPIKEHA MOJIEPHi3alli€l0 pyXOMUX 3'€JHAaHb MAIIMH Ta MEXaHi3MiB Ha MiAIpUeMCTBax
KpaiHu 32 paXyHOK BUKOPUCTaHHS JIeTaslel i3 po3po6IeHNX BYTIJIEIIACTHKIB HAa OCHOBI (eHinony C-2. KiovyoBi
CJIOBA: KOMII03UT, QeHinoH C-2, MeTaJI0BMIiCHI ByryeleBi BOJIOKHA, BYTJIeIJIACTUKY, CTPYKTYpPa, TeIyIodi3nyHi Ta

(di3uKO-MexaHiyHi BJaCTUBOCTI, TPMOOJIOTIUHI XapaKTePUCTUKH, BY3JIU TEPTH.

2. The dissertation is devoted to the development of wear-resistant polymer composite materials based on
phenylon C-2, chaotically reinforced with metal-containing carbon fibers. System investigations were carried out
and the influence of the parameters of preparation of compositions in the rotational electromagnetic field (REF) on
the properties of the received CP was revealed. Using the statistical methods of experiment planning, an optimal
mode of treatment of mixtures in a rotational electromagnetic field was found. The main regularities of the
influence of metal-containing carbon fibers on the physico-chemical processes in the structure of phenylon
carbon fibers obtained in the REF were investigated using the IR spectral analysis: the presence of metals in the
composition and on the surface of the fiber affects the mechanism of interaction of the polymer binder and
reinforcing filler and leads to the reduction of amide bonds in the phenylon oxoxyl group, its oxidation to the
carboxylate ion, the realization of ionic and covalent interactions between the filler and the binder at the next
pressing. The influence of the textile peculiarities of the production of metallo-carbon fiber and nano-additives in
the composition of the fiber on the properties of the obtained carbon fibers is determined in the work (in the
reinforcement of phenylon C-2 Cu-CF in the amount of 17 mass% the heat capacity jump decreases by almost in
twice and in the TCLE average by 30%, and the elastic modulus is increased by 316.4 MPa compared to the original
polymer). According to the results of the conducted thermophysical, physico-mechanical and tribological
researches, it was determined that the optimum content of Ural-T-24-Cu metallized fiber in the polymer matrix is
17% by weight, which provides an improved complex of technical characteristics of the developed carbon plastics
(the specific heat content, however, is reduced by 15-65%, the thermal conductivity is increased by 22-42%,; the
temperature coefficient of linear expansion (TCLE) decreases by 10-37%; the strength characteristics increase: the
compression elastic modulus is by 37%, the microhardness - by 29-38%, wear resistance of the original polymer -
12-40 times, the antifriction properties thus improve in 2,2-3,4 times). The expediency of the conducted scientific
and technical researches is confirmed by the modernization of mobile connections of machines and mechanisms
at the enterprises of the country due to the use of samples from developed carbon fibers on the basis of phenylon
C-2. Keywords: composite, phenylon C-2, metal-containing carbon fibers, carbon plastics, structure,
thermophysical and physico-mechanical properties, tribological characteristics, friction nodes.
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