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HN3MeHeHNe KOHTAKTHBIX CBOMCTB MOBEPXHOCTH IUICHOK IMOJUTETPA(TOPITUICHA,
MOAU(GUUMPOBAHHBIX B IJIa3Me CJIA00TOYHOI0 MOBEPXHOCTHOIO pa3psaa

b.b. banoanos, 1].B. Panoicypos

Ilpeocmagnensl pe3ynomanmol IKCHEPUMEHMATILHBIX UCCTIEO06AHUTI OMPUYAMETbHOU KOPOHbL HOCHOAHHO20
Hanpaicenus, 8030yHc0aemMoll MEMAIIUYECKUM OCIpPUEeM HAO NJIOCKOCHbIO ROKPLIMOU OUINEKMPUKOM.
Ycemanoeneno, umo oépabomka nosepxnocmu niaenoxk INTDI cnabomounvim no6epXHOCHMHBIM PA3PAOOM
RPUBOOUM K CYU{ECIMBEHHOMY YIIYHUIEHUI0 KOHMAKMHbIX CEOIICING U YBEIUYEHUIO PAOOmbL A0Ze3ul.
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MOJTUTETPAPTOPITHIICH.

BBenenne

OOnaznast yHUKaJIbHBIMUA (PM3UUECKUMH U XUMHYECKUMHU
CBOHCTBaMH, (hTOpCOACPIKAIINE TIONMEPHI XapaKTepU3yIOTCs
HHU3KMMH 3HAYECHHUSIMH TTOBEPXHOCTHOM HEPTHH U KaK ClIe/-
CTBHUE 3TOT0 — IJIOXO CMAYMBAIOTCS JKUAKOCTIMH, HE CKIIEH-
BAIOTCSI, UIMEIOT HM3KYIO aAre3UI0 K HAIBUICHHBIM CIOSIM
MeTaJuioB. J{yist pacimmpenust 00nacTi prUMEHEHHS MOJUMeEp-
HBIX MaTepHajoB HEOOXOAMMO YIIyUYIIEHHE KOHTAKTHBIX
CBOMCTB, TOCKOJIbKY B IIEJIOM PsIJIe TEXHUIECKHUX MPUIOKEHHH
npe/rosaraercs (PUKcanyst MoNMMMEPHOH INICHKU Ha Pa3Jiiny-
HBIX TIOJJIOKKAX.

OnuuM n3 Haubonee 3p(HEKTUBHBIX U TEXHOIOTUYHBIX
METOJIOB YIIyUIIEHHS KOHTaKTHBIX CBOWCTB IOBEPXHOCTH
MIOJIUMEPOB SIBIISICTCS BO3ACHCTBUE HU3KOTEMIIEPaTypHOU
HepaBHOBecHOH 1u1a3Mel [ 1]. [Tpn 3ToM BaxkHOW 0COOEHHOCTBIO
Tporiecca IIa3MOXUMUYECKOH MOIU(HUKAIMK TTOIMMEPHBIX
MATepUAIOB, ABISETCS TO, YTO U3MEHEHHSIM IOJIBEPraeTCst TOJbKO
MOBEPXHOCTh TOJIUMEPA U TOHKUI TTOBEPXHOCTHBIN CIION
tonuuHoM 10-1000 M [2]. CTpyKTypHO-XUMHYECKHE
TIPEBPAILIEHNS B TOBEPXHOCTHOM CJIOE, BEI3BAHHBIE BO3ICHCTBIEM
TUTa3MBl, BEIYT K M3MEHEHHSIM IEKTPOPU3NUECKUX, (PU3HKO-
MEXaHUYECKUX, ONTHYECKHX M JIPYTUX CBOMCTB MOBEPXHOCTH
nommMepa [3-8].

B Hacrosimmee BpeMsl U3BECTEH s ra3opa3psaHbIX
METOJIK, HCTIONB3YEMBIX B CO3[aHHH TEXHOJIOT M 00pabOTKH
TIOBEPXHOCTEH MOJIMMEPOB: KOPOHHBIH, OapbepHBIH, TICIOIINNA
HuzkodacTotHeid (HY, 50 'y — 1 kI'11), BBICOKOUACTOTHBIN
(BY, 13,56 MI'1y), mukposonroBsii (CBY, 2,45 I'T'wr) pa3psiast
[9-12]. Ognako, HECMOTpPS HA LEIBIH PSIl JOCTUTHYTBIX
MTOJIOKUTENBHBIX dPPEKTOB B3aUMOACHCTBHS CUCTEMBI
I1a3Ma-ToJIMep, B T.4. PeaTM30BaHHBIX B TPOMBIIIUICHHOCTH,
MEXaHU3M M COOTBETCTBEHHO TEXHOJOTHUS IUIa3MEHHOU
00paboTKH TOJIMMEPOB pa3padoTaHbl HEIOCTATOUHO.
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Llenpio maHHOM paOOTHI ABISETCA M3YUCHUE BIMSHUS
BO3JICHCTBHSA IUIA3MBI CIIA00TOYHOTO TOBEPXHOCTHOTO pa3psaa
Ha KOHTaKTHBIE CBOICTBA IICHOK MOJIMTETPA(TOPITHIICHA.

3KCHepHMeHTaJ’IbHaﬂ TEXHHKA 1 MCTOAUKA

UccnenoBanus nNpoBOOWINCEH B Pa3psiAHON KaMmepe C
BMOHTHPOBaHHBIMH IEKTPOIAMH OCTPHE—TUIOCKOCTh. Karon
—OCTpHUE TIPEACTABIISIET COOON CTaTBHON CTEPKEHb C PAIIHY-
COM 3aKpYIVICHHs BEpIINHBI KoHyca 7 = 25 MkM. [Imockuii
3MEKTPO]] B TAHHOH KOH(HTYPaIiH JEKTPOIOB MPECTABIIAET
KOHCTPYKITHIO M3 CTATBHOM TUIACTHHBI IIOMIAIBI0 S = 96 cM>,
Ha nmnockuil snexTpon nomemanach nojJiMMepHasl IIeHKa
(momurerpadropatuier, TormuHa d = 60 MKM), KOTOpas
32)KUMaJIach M0 KpasiM CHEHABHBIME 3aXHMaMH. PaccTos-
HHE OT BEPIIMHBI OCTPHSI 10 IUIEKTPHIECKON IIICHKH COCTaB-
mstet 30 Mm.

MakcuMabHOE HANpPSDKEHHE PEryIHPyeMOro BBICOKO-
BosbTHOTO McTouHMKa BC-20-10 coctaBmsio 20 kB. s
CTaOMIM3aLIHY pa3psia OCTPUE HAarPyXKaloCh PETryITHPyEeMbIM
GonmpmmMm comnpoTuBienueM R, (> 1 MOwm). B mensx
COXPaHEHMs! TACTIOPTHOH YHCTOTHI ApTOHA BCE SKCTICPHMEHTBI
MIPOBOAMIIVCH NP CIab0H MPOKadKe rasa depe3 paspsaHylo
kamepy. Pacxom aprona G u3MepsieTcs ¢ MOMOIIBI0 poTaMeTpa
PM-A-0,16 I'Y3 no SO0 kr/c.

CBo¥icTBa OBEPXHOCTH XapaKTEPHU30BAIHM 3HAYCHUSIMU
KpaeBbIX YIIIOB cMaurBanwst O (110 Bozie). 3aTeM Ha OCHOBaHUH
TIOTyYeHHBIX JaHHBIX IT0 MeTO¥Ke [ 13] MpOoBOIMIIH pacyeTh
pabOTHI aire3uH.

Pe3ysbTarhl 3KCIIEPUMEHTA U X 00CY:KIeHUe

OrtpuriatenbHast KOpoHa ¢ ANIIEKTPHICSCKIM OaphepoM Ha
AHOJIE PEATN3YETCsI ITyTEM IOIa9H TOCTOSIHHOTO HAIPSKEHUS
U Ha 31eKTPOHYI0 CHCTEMY OCTPHE—IIIOCKOCTD 710 HEKO-
TOPOTO KPUTUYECKOTO 3HAYCHUS HANpPSHKECHHS, T.H. HANps-
keHUs 3axuranus U*. BusyanpHas KapTHHA CBEUYCHHS
OTPHLATENHHON KOPOHBI ¢ 0aphepOM KaueCTBEHHO COOTBET-
CTBYET OOIIETIPUHATOMY OIPEETICHHIO KOPOHBI U XapaKTe-
pusyeTcs ciabOBBIPaXEHHBIM CBEYCHHEM I'€HEPAIMOHHON
30HBI, KOTOpasi pacroiaraercs BOMm3u octpus. [Ipu sTom
npeticoBast 001aCTh OCTaCTCS MPAKTHICCKH TeMHOT [ 14]. [Tpu
TOCTHKEHNH HaNpsokeHus U, Ha TTIOBEPXHOCTH IMOJIEKTPHKA
Ha4YMHAIOT ()OPMHUPOBATHCS SIPKUE TIOBEPXHOCTHBIC Pa3psiIbl
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—crpumepsl. Ha puc. 1 mpencrasiena ¢ororpadus, mnmocT-
PHpPYOLIAs SBOJIOIUIO PA3BUTHSI TOBEPXHOCTHOTO Pa3psijia,
B030Yy»/1aEMOr0 KOPOHUPYIOIIMM OCTPUEM OTPHUIIATEIHHOM
TIOJIIPHOCTH HaJ{ TOIMMEPHON IIICHKOH ToMIIHON 60 MKM.

Puc. 1. @omozpagpus unnrocmpupyrowias 360110UUI0 20PEHUA OMPULQA-
menbvHoll KOpoHbl ¢ Ounekmpuueckum oapvepom. /Junexkmpuueckuit
oapvep — nonumepnasn nienka, moawuna d = 60 mkm.

Kak BuIHO, CTpUMEPBI (POPMUPYIOTCS Ha KPAIO JUAJIEKT-
PHYECKOH IUIEHKH, P 3TOM UMEETCSI KaK KOHTPAarHpOBaHHas,
tak u quddysnas popma paszpsza. [lepBuuHbie CTPUMEDHI,
3apOXKIAFOIIMECS HA KPAKO THAICKTPUKA, IMEIOT KOHTPAaru-
pPOBaHHYIO (GOpMy paspsijia, KOTOPbIE MPU JaldbHENHIIEM
PacmpoCTpaHEHHH TI0 TIOBEPXHOCTH JUIIEKTPUKA HAYUHAIOT
CHJIbHO BeTBUTHCs. Ha paccrostium /= 1,5-2 ¢M Ha MoBepx-
HOCTH THAJIEKTPUKA OTHOCHUTEIIBHO OCH OCTPUE—TUIOCKOCTh
CTPUMEPBI MTOITHOCTHIO PACTIAAIOTCS, M Ha IUTOMAnn S = 3 cm?
(dopmupyercs o0beMHast auddy3Has mwIa3MeHHas 00acTh.
JlanbHeliniee MOBBIMICHHE HAMpsOKeHUs U MPUBOIUT K
YBEJIMYEHUIO YaCTOThI CJIEMOBAHUS TOBEPXHOCTHBIX CTPH-
MEPOB, [IPX 3TOM YCUITUBACTCSI CBEUCHHUE U CYXKACTCSI IO Tb,
3aHnMaeMast qudy3HoH ia3MeHHo# o0nacTeio. B qanHoM
pexume (HOPMUPOBAHUS pa3psjia, CTPUMEPHI XapaKTe-

Puc. 2. Ocyunnozpammol umnynscos moka: 1 —ompuyamensnoii Kopomsi
¢ ounekmpuueckum oapvepom (I = 184 mxA, T = 40 mkc); 2 —
cnaoomounozo nogepxrnocmuozo paspaoa (I =44 mxA, T = 1,2 mc); 3 —
umnynvc moka cmpumepnozo paspaoa (I = 1,4 mA, T = 0,3 mc).

PHU3YIOTCSI CIIOKHOM IMTPOCTPAHCTBEHHOM CTPYKTYpOIA, B 4acT-
HOCTH, HaOJTIOaeTcs BRIpayKeHHAsI IEPUOIITYHOCTH (DOPMHPO-
BaHMS M YacTOTa ciefoBaHUS (CM. puc. 2). OTMeTnm, 4To
c1a00TOYHBIE TIOBEPXHOCTHBIE Pa3psAIbl XapaKTePU3YIOTCS
Malloil IJIOTHOCTBIO ToKa (He Gonee 10 MA/cM?) Ha
TTOBEPXHOCTH ¥ HEBBICOKOH IIOTHOCTHIO SHEPTHH (He Oornee
10 Br/cm?).

ITpu nocTmwkennn Hanpsokenns U, B chopMHUpOBaBILIEHCS
TUTA3MEHHOM A y3HOH 00IaCTH 3apOXKIAIOTCS OTHEIIFHEIC
CTPHUMEPBI, KOTOPBIE 3aTEM BBITSTHBAIOTCS U3 IIIA3MEHHON
o0nmacTu B CTOpOHY KopoHHpyromiero octpus (puc. 1). [Ipu
3aMBIKAaHUN Pa3psITHOTO MTPOMEXKYTKA OCTPHE—IUIOCKOCTh
CTpUMEPaMH pa3psz HEPEXOIHT B PEKUM KOHTPArHPOBAHHOTO
TUIA3MEHHOTO pa3psifia, XapaKTepU3yeMOro IpKUM OJHOPOI-
HBIM CBEYECHHEM B TIPEIeNiax INIa3MEHHOT0 KaHama. B pexnme
IUTAa3MEHHOTO KOHTPAarHpOBaHHOTO Pa3psizia IOBEPXHOCTh
JIIEKT PUKA TIPAKTHYECKH MOTHOCTHIO 3aTIOHSETCS TOBEPX-
HOCTHBIM Pa3psIoM, COCTOSIIIFIM M3 MHOKECTBA CTPHMEPOB
PpasmIgHOTO raMeTpa U (g dy3HO#H 1a3MBbl, 3aTOTHSIOIICH
MPOCTPAHCTBO MEXY CTPUMEPAMHU.

Jl1s XapaKTepUCTHKU CBOHCTB MOIUGUIIHPOBAHHON
MTOBEPXHOCTH MOMMMEpPHBIX IIeHOK [T B mma3me ciabo-
TOYHOTO MOBEPXHOCTHOTO Pa3psiia NCIOIb30BAIN BEUIMHBI
KpAaeBbIX yIIIOB cMadunBaHus 0, onpeneneHHbie 1o Boge. Vcxon-
Has wreHKa [ITOD xapakrepusyercs 3HaYCHHEM KPaeBOTO
yria emaurBarust 0 = 104° (1o Bozie). [IpoBe/icHHBIE pacueThI
TIOKa3aJIu, 9TO BEJIMYMHA PaOOThI aATE3UH NCXOIXHOH IIIEHKN
coctapnser W, = 58 mJlx/m’. [locne masmenHoi Moudu-
KaIliH TICHOK B arMoc(epe aproHa HabMonaeTcsl YMEHBIIIE-
HHE BEJIMYNHBI yIiIa cMadrBanms 0= 67°, a Takke yBemdIeHme
paborst anresun W, = 116 mIlx/m>.

J171st oy YeHust KOTMIECTBEHHBIX JAHHBIX 10 U3MEHEHHIO
a/ITe3MOHHBIX XapaKTePUCTHK TOHKHX TUIeHOK [ITDD Opim
MIPOBEJCHBI U3MEPEHUSI CONPOTUBICHHUS OTCIaNBaHHUIO A
MetomoM 7-tecta [ 12] Ayt HCXOMHBIX  MOTH(HITNPOBAHHBIX
IUICHOK B KOMOMHUPOBAHHOM pa3psijie.

W3 nanHBIX, IPHBEICHHBIX HA PHC. 3 BUAHO, YTO NCXOTHAS
rreHka [1T®D (1) umeeT HU3KOE CONMPOTHUBIICHHE OTCIIANBA-
HUIO B cucteMe Scotch/momumep. Moaudukarus TOHKIX
ruieHoK [1TDD B mma3Me MOBEpXHOCTHOTO pa3psizia II03BOIHII0
CYILIECTBEHHO YBEINYUTh 3HAUYCHHUE COMPOTUBIICHHS OTCIIAH-
BaHMIO 4 B cucteMe Scotch/monmmmep.
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Puc. 3. Himepenue conpomuenenus omcnausanus A om ucxoonoi (1)
u moougpuyuposannoii (2) nosepxunocmu IITOS.
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3akioueHue

[Nomy4enHble pe3ynbTaThl CBUIETENBCTBYIOT, UTO 00pa-
60tka noBepxHOCTH TUIeHOK [IT®D cnaboTouHbIM TIOBEPX-
HOCTHBIM Pa3psiZioM MPUBOUT K CYIIECTBEHHOMY YITyYIICHHIO
KOHTAKTHBIX CBOIMCTB M YBEJIMUCHHIO PaOOTHI aAre3uu. DKCIIe-
PUMEHTAIBEHO YCTaHOBJICHO YBEITMYEHHE CHITBI OTCIIANBAHUS
B cucTeMe Scotch/mormimep st MOTU(UITMPOBAHHBIX 00PA3IIOB.
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Change of contact properties of the polytetrafluoroethylene film surfaces
modified in plasma of a low-current surface discharge
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Results of experimental researches of a negative corona of the DC voltage raised by the metal edge over the plane
covered the polymer films are presented. Treatment of the surface of the films PTFE by a low-current surface
discharge is established to leads to significant improvement of contact properties and increase in work of adhesion.

PACS: 52.80.Mg

Keywords: point—plane, surface discharge, argon, adhesion, polymer film, polytetrafluoroethylene.
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