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BJINAHUE APMUPOBAHUA YIVIEPOJAHBIMH BOJIOKHAMMU
HA MEXAHUYECKHUE XAPAKTEPUCTUKHA COITIOJIMMEPA
TETPA®TOPITUJIEHA U DTUJIEHA

B. I1. CEJIbKUH?*, C. B. KOIIBLJIOB?

'MHCTUTYT MEXaHUKM METAILIONONUMEpHBIX chcTeM umenu B. A. Benoro HAH Benapycuy, yn. Kuposa, 32a, 246050, . Fomens, Benapych
2MockoBCKuif TIOTUTeXHUYECKUH yHUBepcuTeT, yi. b. Cemenosckas, 38, 107023, r. Mocksa, Poccust

Hccneoosanvl 3asucumocmu Mexanuyeckux Xapaxkmepucmux (npeoen npouyHocmu u npeoen mexyiecmu
npuU pacmsdiCeHuu, OMHOCUMeNbHoe YOIUHEHUe NPU pa3pulée) CONOAUMEPA MempadmopImuierHd u ImuieHd
om konyenmpayuu yenepoonvix [TAH-eonoxon. Mexanuyeckue ucnvlmaHnus OCYyWecmensaiu KAk npu KOM-
HaAMHOU memnepamype, max u npu pacmadceHuy 8 0ONACmU MAKCUMATbHBIX MEeMNepamyp SKCHLyamayuu
komnosumog muna «dT@I + yenepoonoe sonoxuoy (+200 °C). Ilokazano, umo 3a8ucumMocmu RPOYHOCMU
npu pacmsdicenuy u npeodend meky4yecmu npu pacmsdiceHuy npu HebOoIbUUX KOHYSHMPAYUAX YeiepOOHbIX
B0JIOKOH HOCSIM pa3nuyHblll Xapakmep. Ha nauanonom smane c ygenuuenuem KoHyeHmpayuu yenepooHbx 60-
JIOKOH npedesl NPOUYHOCMU 8 3A8UCUMOCIU 0N MEMNEPAmypbl UCHbIMAHUAL He USMEHAEeMCS WU CHUMNCACMCS,
Mo 05 npedena meKyiecmu ommeuaemcs uHmencugnvlli pocm. Ilpu cooepacanuu onokon 15 mac.% 3na-
YeHUsi npedena meKyyecmu O0ocmuzaiom 3uaderuil npedena npouynocmu. OcobOeHHO 3HAYUMENbHBIN POCH
npeodena meKyuecmu, no cpagHeHuto ¢ Heapmuposantvim ITDI, ommeuaemcs npu +200 °C — 6 3 pasza npu
cooeporcanuu 6onokon 15 mac.%. Oonako, 6blcoKas KOHYEHMPAYUS HANOTHUMENA NPUBOOUM K NAOEHUIO OM-
HOCUMENbHO20 YOIUHEeHUs npu paspuvlée. B mo dice 8pems 8bl08UHYIMO NPEONONONCEHUE, YO NPU YIbIMPAHU3-
KUX memnepamypax yziepooHsie 80J0KHA, 6bINOIHAA POb KAPKACA 68 NOIUMEPHOU Mmampuye, MOSym npe-
nAMCME06ams ee Xpynkomy paspywenuro. Taxum obpaszom, npu apmuposanuu TP yenepoonvimu
BOJIOKHAMU 8 3ABUCUMOCIU OM IKCHIYAMAYUOHHO20 HAZHAYEHUSI KOMNO3UMA HEOOXOOUMO YHUMbIEANb Pa3-
JIUYHBI XAPAKMEP PACCMOMPEHHBIX 3asucumMocmeti. Boloop onmumanbHoti cmenenu HanoaIHeHus no380aum
noxyYames Mamepuanbi, HeoOXooumbie Ol KOHKPEMHbIX YCI08Ull NPUMEHEHUSL.

Knrouesble ciioBa: KOMITIO3UTBI, OKCTPEMAJIIbHBIC YCJIIOBUA SKCILTyaTallun, COMOJIMMED TeTpa(bTOpC)TI/IHeHa " OTUIIC-
Ha, YyIrJIepoJHO€ BOJIOKHO, MEXAHNYCCKUC XaPAKTCPUCTUKU.

THE EFFECT OF CARBON FIBER REINFORCEMENT
ON THE MECHANICAL CHARACTERISTICS
OF ETHYLENE-TETRAFLUOROETHYLENE COPOLYMER
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v, A. Belyi Metal-Polymer Research Institute of National Academy of Sciences of Belarus, Kirov St., 32a, 246050, Gomel, Belarus
2Moscow Polytechnic University, Bolshaya Semyonovskaya St., 38, 107023, Moscow, Russia

The dependences of the mechanical characteristics (tensile strength and yield strength, elongation at
break) of the tetrafluoroethylene and ethylene copolymer on carbon PAN fibers concentration have been in-
vestigated. Mechanical tests were carried out both at room temperature and under tension in the region of
maximum operating temperatures for composites of the “ETFE + carbon fiber” type (+200 °C). It is shown
that the dependences of the tensile strength and the tensile yield strength at small s concentration are differ-
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ent. At the initial stage with an increase of carbon fibers concentration, the tensile strength does not change
or decreases depending on the test temperature, then an intensive increase is observed for the yield strength.
At 15 wt.% fiber concentration yield strength values reach the ultimate strength values. A particularly signif-
icant increase in the yield strength compared to non-reinforced ETFE is observed at 200 °C (3 times with the
fiber content of 15 wt.%). However high concentration of filling leads to a drop in the elongation at break. It
is concluded that, perhaps, at ultra-low temperatures, carbon fibers, acting as a framework in the polymer
matrix, can prevent its brittle destruction. Thus it is necessary to take into account the different nature of the
considered dependences when reinforcing ETFE with carbon fibers, depending on the operational purpose of
the composite. The choice of the optimal degree of filling will make it possible to obtain the materials re-
quired for specific conditions of use.

Keywords: composites, extreme operating conditions, ethylene-tetrafluoroethylene copolymer, carbon fiber, me-

chanical characteristics.
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