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HCCIIEJOBAHUE BJIMSIHUA TAJIBKA U TEXHUYECKOI'O
YIVIEPOJA HA CTPYKTYPY U CBOUCTBA
IHNOJUTETPA®TOPITUJIIEHA

T. C. CTPYUKOBA, A. I1. BACUJILEB*, A. A. OXJIOIIKOBA, E. 1. ITIABJIOBA, A. I'. AJIJEKCEEB

Cesepo-Bocrounsii Genepanpusiii ynusepcuteT uMenu M. K. Ammocosa, yn. berunckoro, 58, 677000, r. Sxyrck, Poccus

Lenv pabomer — uccredosanue GIUAHUSL KOMIIEKCHO20 MEXAHOAKMUBUPOBAHHOZO HANOIHUMENS, CO-
Oeparcawgeco manvk (T) u mexnuueckutl yenepoo (TY), na cmpykmypy u ce0ticmea noaumempa@pmopImuiena
(IIT®D). Ionumephvie KOMROZUYUOHHBIE MAMEPUATLL NOYYALU NOIMANHO: | — cMewusanu HanoIHumenu ¢
HTDD; 2 — hopmosanu cmecv,; 3 — chekanu gpopmosantvie uzdenus. Ileped cmewenuem KOMROHEHMOB NPOBO-
OUNU MEXAHOAKMUBAYUIO HANOIHUMENel 8 NAaHemapHoll MeabHuye. Memooamu peHmeenocmpyKmypHo20 aHa-
JU3A U CKAHUpyroujell 31eKMPOHHOLU MUKPOCKONUY UZVUUIU GIUAHUE COOEPHCAHUA HANOIHUMENel Ha CMpYK-
MypHblE O0COOEHHOCMU KOMNOSUYUOHHBIX MAMepuanos. YCmanoelieHo, umo 68edeHue KOMNIEKCHO20
MEXAHOAKMUBUPOBAHHO20 HANOIHUMENSA NPUBOOUN K VEeIUYeHUI0 CIMeneHy KpucmaiiuyHocmu npu 5 mac.%
ManbKa, a Makice K UsMeHeHUI0 HaomMonexyaapHot cmpykmypbol IHITDD u3 neHmourol 8 cgheponumono0oomyio.

Hccneoosano enusnue TY + T na oepopmayuonno-npoyHocmuvie c80UCmMEa NOIYYEHHBIX KOMIO3UYU-
OHHBIX MAMEPUALO8 8 3ABUCUMOCIU O UX COOEPAHCAHUSL. DKCNEPUMEHMATbHbIE Pe3YIbMambl NOKA3AAU, YO
NPOUHOCMb NPU PACMANICEHUU U INACTNIUYHOCb HOTUMEPHBIX KOMRO3Uumos, cooepacawezo 0,5 mac.% TY u
0,5-2 mac.% manvka, yseruuusaromes na 40% u 56% no cpasnenuro ¢ HeHanoIHerHbIM noaumepom. Ilpose-
0€eHOo uccredosanue mpuboOmexHuiecKux XapaKkmepucmux noIyYyeHHblx Mmamepuanos. Tax, usHococmouKoCcms
NOAUMEPHBIX KOMNO3UMos yseauuusaemesi ¢ 270-375 paz npu coxpanenuu Hu3K020 K0IQhGuyuenma mpeHus.
Memooamu COM u UK-cnekmpockonuu nokazano oOpazo8anue 3aujumnbiX MOPUYHbIX CIPYKMYpP HA HO-
BEPXHOCIU MPEHUsl, KOMOpble 3auuarom NOBEpXHOCMHbII CIOU Mamepuana om paspywenus. Paspabo-
MAHHbIEe MAMePUaIbl MO2ym HAUmu NpuMeHeHue 6 y31ax MpeHus MAwluH u MexHuKu, pabomarnowux 6e3
CMA3KU, C 02DAHUYEHHOU CMA3KOU U 8 KOPPO3UOHHOU cpeoe.

KaroueBble c10Ba: monuTeTpagTOPITHUICH, TalbK, TEXHMYECKHH  yIJIEpoOJ, MeXaHOAaKTHUBalWs, (U3UKO-
MEXaHWYECKHE CBOWCTBA, TPUOOTEXHMUYECKHE XapaKTEPHCTHKH, MOP(OJIOTHS ITOBEPXHOCTEH
TPEHHUSL.

STUDY OF THE EFFECT OF TALC AND INDASTRIAL CARBON
BLACK ON THE STRUCTURE AND PROPERTIES
OF POLYTETRAFLUOROETHYLENE

T.S. STRUCHKOVA, A. P. VASILEV*, A. A. OKHLOPKOVA, E. I. PAVLOVA, A. G. ALEKSEEV
North-Eastern Federal University, Belinsky St., 58, 677000, Yakutsk, Russia

The work aim is to study the effect of a complex mechanically activated filler containing talc and
Industrial carbon black (CB) on the structure and properties of polytetrafluoroethylene (PTFE).

Polymer composites were prepared stepwise: 1 — fillers were mixed with PTFE; 2 — the mixture
was molded; 3 — molded products were sintered. Before mixing the components, the fillers were
mechanoactivated in a planetary mill. Methods of X-ray analysis and scanning electron microscopy
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were used to study the effect of the filler content on the structural features of the composite materials. It
was found that the introduction of a complex mechanically activated filler leads to an increase in the
degree of crystallinity at 5 wt% talc and a change in the supramolecular structure of PTFE from
ribbon to spherulite-like.

The effect of the complex filler on the deformation-strength properties of the obtained composite
materials depending on their content was investigated. Experimental results showed that the tensile strength
and elasticity of polymer composites containing 0.5 wt.% CB and 0.5-2 wt.% talc increased by 40% and
56% compared to the unfilled polymer. The investigation of tribotechnical characteristics of the obtained
materials was carried out. So, the wear resistance of polymeric composites increases 270-375 times at the
preservation of a low friction coefficient. It is shown formation of secondary protective structures on the
friction surface protecting a surface layer of material from destruction with SEM and IR spectroscopy
methods. The developed materials can be applicated in friction units of the machines and technics working
without greases, with the limited grease, and in the corrosive environment.

Keywords: polytetrafluoroethylene, talc, carbon black, mechanical activation, physical and mechanical properties,

tribotechnical characteristics, morphology of friction surfaces.
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