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CporoziHi HAaHOTEXHOJIOTii BH3HAYAIOTh SK CYKYIHICTh METOZIB i MiAXOAIB, LIO
3a0e3neuyloTh KepoBaHEe CTBOPEHHs, MoAM(iKallilo HaHOMaTepiajiB, a TaKOX iX
IHTerpauio y HOBHOLIHHI (yHKIIOHYIOUl cucTeMu Oubinoro mMacimrady. dynepen
— ayoTporHa (hopma BYTJIELIO, 0 € 3aMKHEHUMHU OaraTorpaHHUKaMH, CKJIaJICHUMH
3 MapHOTO YMCIA TPUKOOPAMHOBAHUX ATOMIB BYIJIENIO. IXHi (isuumi Ta XiMidui
BJIACTHUBOCTI 3yMOBJICHI HOT'O YHIKAIBHOK CTPYKTYporo [1].

Hatinmommpenimm ¢ynepenom € C60, Monekyna SIKOro cCkianaerscst 3 60
aTOMIB BYIJICLIO, 110 YTBOPIOIOTH 3aMKHEHY C()epHUHy MOBEPXHIO 3 IPaBHIBHUX
IIECTU- 1 T’SITUKYTHUKIB. MOJEKyJSIpHUH aHaor €Bporneiicbkoro ¢yTO0IbHOTO
M’s4a, 3Bincu i Ha3Ba — QyrOoneH, po3Mip SKOro CTaHOBUTH JHIIe | HM
(manomertp) [1-2].

VY pobori [3] mpoBeneHo Momudikalilo rymMH Ui TyMOBUX (YTEPOBOK
nepiuoi crazii moapiOHEHHs KyJboBUX OapabanHMX MiMHIB (ynepernom C60 (0,05
Mmac.4.). JlocmipkeHHsT 3MiHCHIOBaIM Ha J1a00paTOPHHUX 3pa3Kax IMIIHIPUYHOT
¢opmu  (miamerp 100 MM, Bucota 50MM) Ta 3paskax (yTepoBOK, SIKi
BigmparroBanu 9300 roarH y MITHHI.

JlocnmipkeHHsT TUCHUIIATHBHUX BJIACTUBOCTEH TyMH MPOBOJWIM IIISIXOM
¢ikcauii HaBaHTaXkeHHS 1pu fedopmaii 10 MM (puc.1).
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a — KOHTpOJBHHH 3pa3ok, 0 — 3pa3ok MoxudikoBanuii dynepenom C60
Pucynox 1 — Busnauenss koedinieHra qucunanii rymu mapku A [3].
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BcranosieHo, 1o TBepaAicTh MOAN(IKOBaHOI I'yMH 3HU3MIACh Ha 5-7 %, 110
3pobmwio ii emactuuHimow (68 oaMHUIE TPOTH 72 OIWHUIB 0a30BOi).
Bcranosneno BB ¢ynepeny C60 Ha (i3MKO-MeXaHiYHI BJIACTUBOCTI T'yMH.
[icns 9300 roanH excrutyarauii ryma 6e3 Moaudikalii crana »KOpCTKIIO yepes3
CTapiHHA, sKe CKiIano 25-27 %, 1o € 3a0BiUIbHIM MOKa3HUKOM. MoaudikoBaHa
¢dynepenom C60 ryma BusiBmitacs Ha 15 % M sIKIIOrO 3a eTayloHHY [4].

Bcranoieno, mo koedimieHT gucHmarii s Tymu, MOIU(iKOBaHOT
¢dynepenom C60, 30inpmuBcst Ha 20-25 %, IO CBIMYMTH MPO MiABUIICHHS Ii
€JIACTUYHOCTI.
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IMPROVEMENT OF MECHANICAL PROPERTIES OF RUBBER

THROUGH MODIFICATION WITH FULLERENE C60
This study investigates the modification of rubber for liners in the first stage of grinding in
ball mills using Fullerene C60 at 0.05 wt%. Laboratory cylindrical samples (100 mm
diameter, 50 mm height) and rectangular samples from liners in operation for 9300 hours
were tested. The modified rubber showed a 5-7% increase in elasticity, with a hardness of
68 units compared to the baseline of 72. Fullerene C60 made the rubber 15% softer, and
after 9300 hours of use, it became 15-18% stiffer. The dissipation coefficient increased by
20-25%, indicating improved elasticity and durability. Thermal aging resistance was also
observed, with 72-hour exposure at 100°C resulting in a 20% aging effect. These results
demonstrate that Fullerene C60 modification enhances rubber performance and longevity
in grinding mills.
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