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NCCIEAOBAHUE BJIUAHNUA OBPABOTKHA

B HU3KOTEMIIEPATYPHOM IIJIAZME TJIEIOIIETO PA3PSIIA
HA CBOMCTBA CONIOJIUMEPA METUJIMETAKPUJIAT-
AKPUJIOHUTPUII-BYTAINEH-CTUPOJIA

B. A. CTPATAHOBUYY, 1. B. BPEJIb

MHucTuTyT MEXaHUKH MeTajuIonoauMepHbIX cucteM umenn B. A. bennoro HAH Benapycwu, yi. Kuposa, 32a, 246050, r. 'omens, benapycs

Lenv pabombl — u3yuums GIusHUE NIASMOXUMUYECKOL 0OpAbOMKY HA CEOUCMBA CONONUMEPA MEMUL-
MEMAKPULAM-AKPUTOHUMPUL-OYMAOUEH-CIUPOLA

B 6udy svicoxoil npousgooumenvHocmu u 3K0102UHECKOU YUCMOmMbL 8610pAH CHOCOO 00PAOOMKU 68 HU3-
KOmMeMnepamypHou niasme mueue2o paspiaoda 6 cpede 0OCMAamouHblx 2a308. DKCRePUMEHMATbHO, ¢ NOMO-
wvro memoouku OWRK (Owens, Wendt, Rabel and Kaelble) onpedenenusi kpaegozo yena cmauuganus ycma-
HOBJIEHO, 4MO YKA3AHHbLL MemooO 6030eUcmeusi npueooum K 0olee ueM O8YXKPAMHOMY YVEeIUUeHUIO
nogepxnocmuou duepeuu. Memooom T-peel test (ASTM D1876) uccredosana adee3uonnas npouHocmy Kiee-
8bIX COCOUHEHUL CONOUMEPA, OOKA3AHO, YO NIA3MOXUMUYECKAs 00pAOOMKA MOJiCem NPUEOOUMb K VEeau-
yenuto dannozo nokazamens na 200-800%. Ilposedena oyenka cmoiikocmu s¢pgpexma obpabomku. Ycma-
HOBNCHO CHUJICEHUEe NOKA3ames nosepxHocmuoil snepauu Ha 7,3% c 53,94 mloc/m? 0o 50 mIuc/m? 6
meyenue 40 cym. Jokazano, umo yeenuuenue 0aeienusi OCMAmMOYHbIX 2306, HANPSJICEHUS. HA 2eHepamope
NIA3Mbl, A MaKdice BpemeHy 00pabomKu NPUGOOUM K YEEeIUUEHUIO NOBEPXHOCHIHOL IHEPSUU, YMO NOOMEep-
HcO0aemcs IKCNePUMEHMATbHBIMU OAHHbLIMU U Mamemamuieckoli mooenvio. IIpusedenvl Oanuble ucciedosa-
HUSL GA3KOYNPY2UX U YAPYSUX CEOUCME UCXOOHO20 U MOOUDUYUPOBAHHO20 6 NIA3Me CONOIUMEPA Memooom
OUHAMUYECKO20 KOHMAKMHO20 UHOeHmMuposanus. /lokazano, umo o6pabomxka 6 niasme npu pasiuiHulx pe-
JHCUMAX HE NPUBOOUM K OUWYMUMOMY USMEHEHUs. KAK 653KOYAPY2UX, MAK U YAPYSUX CEOUCME 6 CPAGHEHUU C
UCXOOHBIM MAMEPUATIOM.

KiroueBble cioBa: miasMoxuMudeckass o0pabOTKa, METHIMETaKpHIAT-aKpUIOHUTPHI-0yTaAueH-CTUPOJI, HU3KO-
TeMIepaTypHas Iula3Ma, TICIOIUH pa3psil, OBEPXHOCTHAs SHEPTrHs, aJI€3MOHHOE COEIMHE-
HHE, CTOHKOCTh K OTCJIAUBaHUIO, TPEX()aKTOPHBIN SKCIIEPUMEHT, KPaeBOH yrojl CMadMBaHHUS.

INVESTIGATION OF THE EFFECT OF PLASMA-CHEMICAL
TREATMENT WITH LOW-TEMPERATURE GLOW DISCHARGE
ON THE PROPERTIES OF THE METHYL METHACRYLATE-
ACRYLONITRILE-BUTADIENE-STYRENE COPOLYMER

V. A. STRATANOVICH*, D. V. BREL
V. A. Belyi Metal-Polymer Research Institute of National Academy of Sciences of Belarus, Kirov St., 32a, 246050, Gomel, Belarus

The purpose of the work is to determine the regularities of the plasma chemical treatment effect on the
properties of the methyl methacrylate-acrylonitrile-butadiene-styrene copolymer.
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Due of high productivity and environmental cleanliness, a method of processing a glow discharge in a
low-temperature plasma in a residual gas environment was chosen. Experimentally it was found with the
OWRK (Owens, Wendt, Rabel and Kaelble) method that this way of exposure leads to a more than twofold
increase in surface energy. The strength of the adhesive copolymer compounds was studied with the T-peel
test (ASTM D1876) method. It was proved that plasma chemical treatment leads to 200-800% increase in
this indicator. The effect durability of the plasma chemical treatment was evaluated. A decrease in the sur-
face energy index by 7.3% from 53.94 mJ/m? to 50 mJ/m? for 40 days was found. It is proved that an increase
in the pressure of residual gases, the voltage on the plasma generator, the processing time leads to an in-
crease in surface energy. It is confirmed with experimental data and the mathematical model. The data of
viscoelastic and elastic properties of the initial and plasma-modified copolymer studying with dynamic con-
tact indentation are presented. It is proved that plasma treatment under various modes does not lead to a no-
ticeable change in both viscoelastic and elastic properties in comparison with the initial material.

Keywords: plasma-chemical treatment, methyl-methacrylate-acrylonitrile-butadiene-styrene, low-temperature

plasma, glow discharge, surface energy, adhesive junction, resistance to peeling, three-factor experi-
ment, contact angle.
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