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OIIEHKA CTABMJIBHOCTU MEXAHUYECKHNX CBOWCTB
KOHCTPYKIIMOHHBIX YIVIEKOMIIO3UTOB B YCJIOBUSX
BO3JAEUCTBUA PAKTOPOB KOCMHNYECKOU CPE/IbI

C. B. IWJILKOY, T. B. JIPOBLIIIY, A. T1. CA3AHKOB!, C. U. POMAHOBUWY?

1MHCTHTYT MEXaHUKH METaJLIONOJIMMEPHBIX cucTeM uMenu B. A. Benoro HAH Benapycu, yi1. Kuposa, 32a, 246050, r. Fomens, Benapychb
20A0 «Ilenenr», yi1. Makaenka, 25, 220114, r. Musnck, benapycs

Lenv pabomvl — oyenxa cmaburbHocmu 0ehopMayuoHHO-NPOYHOCIHBIX CEOUCME OOHOHANDABIEH-
HO-apMUPOBAHHBIX NOIUMEDPHBIX V2IeKOMNO3UMO8 NPU 6030eUCMBUU 2AMMA-KEBAHMOB020 U NPOMOHHO20
00IyUeHUs, a MAaKd#Ce XUMUYECKU AKMUBHO20 AMOMAPHO20 KUCIOPOOd.

B cmamve uccnedosanvl decpadayuontvie usmeHeHUs MeXAHUYECKUX CBOUCHE 8bICOKONPOUHBIX 00-
HOHANPABLEHHBIX NOIUMEPHBIX VeIeKOMNO3UMO8 Hpu OuppepeHyuposannom o30elcmeuu Qu3uKo-
XuMuyeckux pakxmopos Kocmuueckou cpedvl 8 8UOe NPOMOHHO20 U 2AMMA-KEAHMOB020 001yYeHus, d
makoice amomapHoz2o Kuciopooa. Ilpusedenvi pe3yrbmamel MexXaHU4eCKUX UCHLIMAHUN HA OOHOOCHOE
pacmsoicenue 14-mu cepuil dKCnepuMenmanbHulX 00pA3Y08 YeaeKOMNO3UMO8 C VKIAOKOU apMupyrouux
6010koH noo yenom 0°u 90°. Ilymem cpasnenus ¢ pe3yiomamamu UCRLIMAHUL KOHMPOJLbHBIX U NOGEPOY-
HbIX 00pA3Y08 IMUX MAMEPUANO8, NOJYHEeHA KOTUYECTNBEHHAS OYCHKA GIUSHUS 8bIULEYKA3AHHBIX (aKmo-
P08 Ha npeden nPOYHOCIU U MOOYIb YAPY20CMU.

Yemanoeneno, umo npomounnoe obnyuenue, bi3vleas CHUdCEHUE npedend NPOYHOCMU Y2IeKOMNO3UmMa
Ha 8% 6 nanpasnenuu apmuposanus (vkaaoka 0°), npugooum K ygeauuenuro 3moeo noxkasamens na 7% npu
pacmsicenuu 6 nonepeuHom Hanpasienuu (ykraoka 90°). B mo eépems, kak npedei npoyHOCMuU 6 Hanpaeie-
HUU apMUpPOBAHUsL NOCIE 2AMMA-K8AHMOB020 00yUeHUs NPAKMUYECKU He USMEHUICS, OH 3AMeMHO Y8eauyu-
ca (Ha 27%) npu pacmadicenuu 8 NONEPEUHOM HANPABGIEHUU;, MOOYIb ynpy2ocmu cHusuica na 8% 6 nanpas-
JeHuu apmupoganusi u Ha 4% 6 nonepeunom Hanpasnenuu coomeemcmeenro. Ilocie 6o030eticmaus
amomMapHo20 KUCiopooa npeoei NPOYHOCMU 8 HANpAasieHuu apmuposanus yseauuuncs Ha 10% npu neswna-
YUMeENbHOM UBMEHEeHUU MO0V YNPY2OCMU,; 68 NONePeuHOM HANPAasieHul NPOU30ULI0 YMeHbluleHue npeoend
NPOUHOCTNU U MOOYIS YApy2ocmu yerekomnozuma na 13% u 7% coomeemcmaenno.

Ipakmuyeckasn 3HAUUMOCMb Pe3yIbmMamos cOCmoum 6 obecnedenuy nPOYHOCmU U GopmocmaduIbLHO-
CMu KOMNO3UMHBIX U30ETUl A3POKOCMULECKO20 HA3HAUEHUSL.
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MECHANICAL PROPERTIES STABILITY OF STRUCTURAL CARBON
COMPOSITES UNDER ACTION OF SPACE ENVIRONMENT FACTORS

S. V. SHIL’KO™, T. V. DROBYSH!, A. P. SAZANKOV?, S. I. ROMANOVICH?

V. A. Belyi Metal-Polymer Research Institute of National Academy of Sciences of Belarus, Kirov St., 32a, 246050, Gomel, Belarus
2JSC Peleng, Makayonka St., 25, 220114, Minsk, Belarus

Aim of the work is the assessment of strain-strength properties stability of unidirectional polymer carbon
composites under action of proton and gamma-quantum irradiation, as well as chemical active atomic oxygen.

The degradation changes in the mechanical properties of high-strength unidirectional polymer carbon
composites under high-energy physical and chemical action of the space environment in the form of differen-
tiated exposure to proton and gamma-quantum irradiation, as well as atomic oxygen are studied in the pa-
per. The results of mechanical tests for uniaxial tension of 14 series of experimental carbon composite sam-
ples with reinforcing fiber laying at an angle of 0°and 90° are presented. By comparing with the test results
of control and verification samples of these materials, a quantitative assessment of the influence of the above
factors on the ultimate strength and elastic modulus is obtained.

It is established that proton irradiation, causing a decrease in the ultimate strength of the carbon compo-
site by 8% in the reinforcement direction (laying 09, leads to an increase in this parameter by 7% under tension
in the transverse direction. While the ultimate strength in the reinforcement direction remained virtually un-
changed after gamma-quantum irradiation, it increased significantly (by 27%) when stretched in the transverse
direction (laying 909; the elastic modulus decreased by 8% in the reinforcement direction and by 4% in the
transverse direction, respectively. After exposure to atomic oxygen, the ultimate strength in the reinforcement
direction increased by 10% with an insignificant change in the elastic modulus; in the transverse direction the
ultimate strength of the carbon composite decreased by 13% and the elastic modulus by 7% respectively.

The practical significance of the results lies in ensuring the strength and dimensional stability of com-
posite products for aerospace applications.

Keywords: directionally reinforced materials, carbon composites, degradation of mechanical properties, high-

energy action of space environment, ultimate strength, modulus of elasticity, anisotropy, mechanical
tests, uniaxial tension.
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