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Passumue mexnuxu eviogueaem npobiemy co30aHus HOBbIX MUNOE NOTUMEPHBIX MAMEPUANO8 C KOMNIEKCOM CBOUCMS,
KOMOpbIMU He 001a0aiom u36ecmHvie HblHe NIACMUKU. DMy npodnemy, 6eposimHO, Heb3s pA3peuiums moabKO
CUHME30M HOBbIX NOIUMEPOS, NOCKOIbKY 6 HeM UMEIOMCS NPUHYUNUATbHbIE OZPAHUYEHUS, 8 HACMOoAuee 8pems
OCIOJICHEHHble IKOHOMUYeCcKoU cumyayuell. I1o5momy 6 HAyuHbIX U NPUKIAOHBIX UCCIE008AHUAX NOCIEOHUX Jlen
COXpaHsemcs: meHOeHYUs K CMeWeHur0 akyeHma npu peueHuu npoo.iem co30aHus Mamepuanos ¢ 3apanee 3ad0aHHbIMU
ceolicmeamu 6 CMOPOHY MOOUDUKAYUU CEOUCME MPAOUYUOHHBIX NOAUMEPOS8. TonbKko apeymeHmuposanHblli 8blO0p
Memo008 MoOOUPUKayuU 0aem 603MONCHOCH MAKCUMATLHO NOTHO PACKPLIMb NOMEHYUANbHbIE B03MOICHOCMU HOBbIX
NOIUMEPOS U YCKOPUMb NPOYecc ux GHeOpeHus 6 HapooHoe xo3aucmeo. OpomMHOe KOIUHeCmE0 NOAGNAIOUUXCA
HAYYHBIX NYOIUKAYUL U NPOBOOUMBIX 8 PASHLIX CINPAHAX UCCIE008AHUL NO3BOJIAEN YMBEEPHCOAMb, YUMo MOOUDUKAYUL
ROUMEPOS U 8 HACMOAWee 8peMs OCMAEMC OOHUM U3 NPUOPUMEMHBIX HANPABTIEHUI PA36UNIUL NONUMEPHOU XUMUU U
MEXHONO02UU.

Keywords: rubber articles, modification, surface, structure,‘coating.

The development of technology raises the problem of the creation of new types.of polymer materials with a set of
properties that are not possessed now known plastics. This problem is probably impossible to allow only the synthesis
of new polymers, since it contains principal limitations currently complicated economic situation. Therefore, in
scientific and applied research in recent years, the trend to a shift in emphasis in"addressing the challenges of building
materials with predetermined properties towards modifying the properties of traditional polymers. Only a reasoned
choice of methods makes it possible to modify the fullest reveal potential new polymers and accelerate the process of
their implementation in the national economy. A huge number of emerging scientific publications and conducted
research in various countries suggests that the modification.of polymers and currently remains one of the priorities of
polymer chemistry and technology.

PesnHoTEXHIUECKHE N3IETHS (PTH) OBbITH HalpaBJiCHA HA PELICHUE Pa3INYHBIX 331a4. K ux
HNPUMEHSIOTCS B Pas3IMYHBIX OTPACIAX YHCITy OTHOCSITCS:
MPOMBIIUICHHOCTH. 1Ipy 3TOM OHHM JOJDKHBL 06mazaTsh * yaydmeHue  (PU3NKO-MEXaHWYECKHX

MOBEIICHHOH pPabOTOCIIOCOOHOCTEI0O B arpECCHBHBIX
cpenax B IIMPOKOM HHTEpBajie TEMIIEPATyp, NaBJICHUS,
CTOMKOCTBIO K (DPUKIIMOHHOMY H3HOCY, OKpY’Karouien
cperne, aTMOC(hEpOCTONKOCTBIO.

Jns obecrieuenust HanexHoil pabotrel PTU B
y3lMax W arperatax MallgH _yCTaHOBJIEHBl HAYYHO
000CHOBAaHHBIE NPUHIIMIBL, NO00pa PE3WH, a TaKXKe
MOBBIIEHUSI WM cTabunu3anuu ux KadecTBa [l].
BapbupoBanve HWHIpEeIUEHTaMHM PE3UHOBBIX CMeEcel
(BYJIKaHM3YIOIIMMH  areHTaMH, YCKOPUTEISIMH H
aKTHBATOPaMU BYJIKAHU3ALIUHY, HaIOJIHUTEJISAMH,
TUIacTH(GHUKaTOpaMH, MIPOTHBOCTAPUTEIISIMH) HE
MO3BOJIIET, OJHAKO, PEUIMTh MHOTHME TEXHUYECKHE U
TEXHOJIOTHYECKHUE 3aJauu. ITosTomy B
PE3NHOTEXHIUUECKON MIPOMBIIIICHHOCTH JUIs
YIy4dIIEHUS CBOMCTB pE3MH Hayald HCIOJIb30BaTh
MOAU(DUKAIMIO KAyIyKOB H  PE3WH  XUMHUYECKH
AKTUBHBIMHU BEIIECTBAMH, OOJIAHAIONIMMH IIHPOKHM
IWaIma30HOM  JIEHCTBHS Ha HMX  CBOKMCTBa, T.e.
Moau¢ukaropamu [2].

Momudukanus sBISCTCS OIHUM W3 Hamboiee
JOCTYIIHBIX CIIOCOOOB YIIy4IICHHSI CBOWCTB pE3MH, T.K.
MO3BOJIIET CHUHTE3UPOBaTb PE3UHBl C 3aJaHHBIMU
cBolicTBaMH 0e3 CYILIECTBEHHOTO W3MEHEHUs
TeXHOJ0ruM npoussojctea PTH.

Momudukanus, mpoBoanMas BO BCeM 00BeMe
PE3UHBI WM TOJNBKO B MOBEPXHOCTHBIX CJOSX, MOXKET
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(U3UKO-XIMHYECKIX XapaKTePUCTUK MATCpHAIIOB |
H3JIETUI U3 HUX;

* TMOBBIIIEHWE HAAEKHOCTH, JOJITOBCYHOCTHU
u3fenuii (MpekJe BCEro 3a CUYET CHIDKEHHUS HW3HOca

U3Ienuil);

*  COBEpIICHCTBOBaHHE TEXHOJIOTHH
U3rOTOBJICHUS  PE3WHOBBIX  M3[eiui  (HaHECeHHS
TOKPBITHH, pa3paboTtka BBICOKO3()(hEKTHBHBIX

MOIU(PHUIHUPYIOUINX CHCTEM);

* yIydlleHHEe METOJOB KOHTPOJS KadyecTBa
MaTepHalioB ¥ U3JICTIHH.

MeTtoabl XUMHUYECKON u ¢bu3nIecKoit
MoOIU(UKAIMK PE3UHBI U M3JEIHH M3 HUX IO3BOJIIOT
o0oiTHCh 0€3 HHEProeMKHX IPOM3BOACTB HOBBIX
Kay4JyKOB, JaroT BO3MOXKHOCTb CHM3HTb
KaydyyKOCOJepXKaHWE  PE3MHOBBIX  CMecedl  myTeM
YBEIHYCHUS JIO3UPOBOK HaTIOJTHUTENEeH Kak
OpPTraHHUYECcKOTo, TaK u HEOPTaHUYECKOTO
MIPOUCXOXKACHHS, TO3BOJISIIOT B HEKOTOPBIX CIydasx
OCYIIECTBUTh 3aMEHY JOPOTMX M  JHEProeMKHX
WHIPEINEHTOB PE3WHOBBIX CMEcel Ha JelIeBble |
JOCTYITHBIE COeIMHEHNS, CYIIECTBEHHO
WHTEHCH(UIMPYIOT ~ TEXHOJOTMYECKHE  IPOLECCHI
npousBoacTea mmH u PTU [1-3].

Onnaxko, pazpaboTaHHble paHee 3((EeKTHBHbBIC
METONbl Kak OOBEMHOW, TaKk ¥ TOBEPXHOCTHON
XMMHUYECKOI MoaudUKaIN MaHKeT -



rajioreaupoBanre (0O0paboTka (GTOPOM, XJIOPOM WIIH
Opomom) [4 8], MHOTME W3 KOTOPBIX HE HAIIIH
MIMPOKOTO NMPUMEHEHHS B IPOMBIIIIIEHHOCTH B CBSI3HU C
TPYIHOCTAMH PEIICHUS DSKOJOTHYECKHX U JAPYTuX
BOIIPOCOB.

ITosToMy Ha  TPOTSDKEHMHM  ITOCIETHHUX
JEeCATHICTHH s MoauduKauy H3JeNUi  Havyaiu
UCIIONIB30BaTh  CHOCOOBI  BAaKyyMHOTO  HAHECCHMS
MOKPBITUI, KOTOpble, Kak U3BECTHO, SBISIIOTCA
SKOJIOTUYECKU 0e3omacHbIMHY, JIOCTaTOYHO
3GQEeKTUBHBIMM  JUIi  YIpaBJICHUS  CBOWCTBaMH
nosepxHocTH TBepAbIx Ten [9 13]. Ilpu 3tom, omHako,
aare3uss OCWKACHHBIX B BaKyyMe TIIOKPBITHH K
Marepuany JJake TBEpIOH OCHOBBI, 3a9acCTy0, SBISIETCS
HepoctaTouHOU. [lokpeiTus xe¢ Ha PTU B ycnoBusax
9KCIUTyaTalH HCTIBITHIBAIOT JOTIOTHUTENBHO
TaHTCHIMAJIbHBIC U HOPMAJbHBIC HANpsDKeHUs. B 3T0i
CBSI3M Ul YIYYIICHUS aire3uH TOKPBITHA K OCHOBE
HOpPEACTaBISIIOT ~ METOAbl  MOHHO-aCCUCTUPOBAHHOTO
HaHeceHHus nokpeituit (MAHII) [14-17]. Ot MeTonsl
MO3BOJISIIOT  (JOPMHUPOBAaTh HAa MeETaulaX, KepaMHKe,
HoJIMMepax IOKPBITHS, OO0Jalatolie YIy4lIeHHBIMU
(PU3UKO-XUMUYECKUMH, MEXaHUYECKUMHU
9NMeKTPO(YU3NIECKIMU  CBOWCTBaMH, a TaKXke C
MOBBIIIEHHOM  anre3nel  MexIy TOKPBITHEM W
MOJIOKKOI B PE3ysbTaTe aTOMHOTO II€PEMEIIHBAHUS
Ha MeX(pa3HOH TpaHHIE, KOTOpPOe OOecre4ynBacT
¢usndeckoe “‘crmMBaHWE” TOKPHITHA C TOJJIOKKOI.
OnHako, B CBSA3U C TE€M, YTO HOHHOE aCCHCTHPOBAHHUE B
U3BECTHBIX MeTomax [14, 15] mpoBoauTcs OOBIYHO C
IPUMEHEHHEM MOHOB MHEPTHBIX ra3os (Ar, Kr, Xe), To
npu peanusanuu nporecca HMAHII B mokpsiTHe
BBOJSITCS mpuMecu B konmdectBax (g0 10-15 art.%),
KOTOpbIE MOTYT OKa3bIBaTh OTpHILIATEIIEHOE
BO3ACHCTBHE Ha aAre3uio, TBEPAOCTb M CTPYKTYPY
(hopMHPYEMOTO TOKpPHITHS, NPUBOAMNTH K JErpajaliiu
CBOHCTB  MOJU(HUIIMPOBAHHOM  NOBEPXHOCTH  CO
BpemeHeM [16, 17].

[MosTomy OTIpeJIeTIEHHO AKTyaJIbHBIM
NPE/ICTABISIETCST TPOLECC HMOHHO-aCCHCTHPOBAHHOTO
HAHECEHUs] TOKPBITHH Ha TIIOBEPXHOCTH PE3UHBI H
W3Zenuii W3 Hee B YCIOBHMAX  CaMOPAaAHAIlUH
(MAHITYC), B KOTOPOM paguanoOHHOE
aCCHCTHUpOBaHHE  OOECHEUMBACTCA  YCKOPEHHBIMH
noHamH MeTasuia nokpetus [18]. B otnunune ot MAHII
3TOT CHOCO0  OCAXKIEHHS TMOKPBITUHA  TO3BOJISET
M30aBUTHCS OT BBEACHHS HEXeNaTeJbHBIX IpUMecel
MHEPTHBIX ~ Ta30B B COCTAB  IIOKPHITHSL M
MOIM(UIMPOBATh TOBEPXHOCTh H3JICIHHA C IEJNbI0
yIyYIIeHUs] JKCIUTyaTal[MOHHBIX ~ cBoiictB  [19-29].
Bosee TOro, pacuerbl MOKa3bBIBAIOT, YTO IUIOTHOCTH
SHEPruM,  BBIJICJICHHOH B KackaJe  aTOMHBIX
CTOJIKHOBEHHH, B DTOM METOJE MOXKET HocTurare ~ 20
5B/ar. W3BecTHO, YTO B KJIACCHYECKHX OIMIBITAX II0
aTOMHOMY NEpPEMENINBAHUI0O HOHHBIMH IyYKaMH OHa
omenuBaercs B ~ 0,01-0,1 »B/ar, npu peanusaiuu
metoaa MAHII moxer ObiTh ~ 0,1-0,5 3B/at. ITosTomy
IpedronaraerTcsi, 4YTro B CiOy4ae  TNPUMEHEHHS
texHonmorun MAHITYC o6a »sddekra: orcyrcTBue
NpUMece WHEPTHBIX Ta30B B CTPYKTYpE IOKPBITHS H
YBEJIMYECHUE IIJIOTHOCTH BBIAEIEHHON 3HEPTHH MOTYT
CYIIECTBEHHO TMOBJMATh Ha  (U3UKO-XUMHYECKHUE
MPOLIECCHl OCAXKACHUS MOKPBITHS H, CIIeI0BATEIbHO, Ha
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CBOWMCTBA TIOBEPXHOCTH W3ACIUH, MOIUPHUITUPYEMBIX
HOBBIM METOJIOM.

IToBepXHOCTH JeTaId — 3TO TEpBas e 3alluTa
OT pAa3NIMYHBIX BHEIIHUX BO3AeicTBUil. B TeueHue
MHOTHX  JIET  HWHXCHEPHl  CTPEMATCS  CO31aTh
CICIHANbHBIE TOKPHITHSA TaK, YTOOBl COXpPaHUTH
ONTHUMAajIbHbIE O0BEMHEIC CBOMCTBA U3JEIUS U B TO JKE
BpeMsi 00ECIEYUTh JIOTIOJHUTEIBHYIO 3alllUTy €ro
MOBEPXHOCTU OT U3HOCA, OT BO3ACUCTBUS arpeCCUBHBIX
cpel u T.1.

[loBepxHOCTHAs, CTPYKTYpHas ¥ XUMHYCCKAs
Monudukaiys [31-37] pe3uHbl SBISIOTCS OJHUMHU W3
Hambonee 5(P(EKTUBHBIX TEXHOJOTUIECKUX METOJOB
TTOBBIMICHUS UX YKCIUTYaTaIHOHHBIX CBOMCTB.

OpmHako, B psge  CIOydaeB  MHOTHE
9KCIITyaTal[IOHHbIC XapaKTEPUCTHKA PE3HUHBI
(CTOHKOCTH K CBETOBOMY M O30HHOMY CTapeHHIO,
UCTUPAHWIO, JEWCTBHIO  arpecCHBHBIX  Cpel) B

3HAYUTENBHOM CTENEHU ONpEAeNsoTcd MPUPOAOH U
CBOWCTBAMM €€ NOBEpXHOCTH. C IeNbI0 YIydIICHUS
yYKa3aHHbIX XapaKkTepUCTHK B HAcTOsIIee BpeMs
pa3pabaThIBaOTCA U APUMEHSIOTCS Pa3InYHbIe METOIbI
MouduIMpoBanus. MOBepXHOCTH u3aenuid. K HuM
MOXKHO  OTHECTH  XHMHUYECKYI0  MOAW(HUKALHIO,
(hOpMHPOBAHUC ITOKPBITHH HAa H3/ENUSAX B BaKyyMe, a
TaKXke . OCAKIEHHE NOKPBITUII B BaKyyMe€ B YCIOBHSX
HOHHO J1y4€BOr0 aCCUCTUPOBAHMUS.

OaHuM u3 nyTen HOBBIIIIEHUS
paGotocriocoonoctn PTU, mmpoko NpUMEHSEMBIX B
aBTOMOOMIIE- U MAaIIMHOCTPOCHHUH, SIBIICTCA
YIy4IIEHUE WX CBOMCTB — ()PUKIMOHHBIX, CTOWKOCTH K
KIUMAaTH4YeCKUM  BO3ACHCTBHSIM,  CMauHMBacMOCTH
MOCPEACTBOM MOAW(UKALNKN TOBEPXHOCTH DPE3WHOBBIX

JeTajleil WIA BBEJECHUEM B DPE3UHOBYID CMECh
HAIIOJIHUTEJIC HEOPraHMYEeCKOM U OpraHu4ecKou
NpUpPOJBI, TAKUX KaK YroibHas TKaHb, Trpadur,

¢rToporutact, aucynshua MOTUOACHA, HUTPUL KPEMHHS
u T.4. [38, 39]. OnHako, B CBSI3U C T€M, 4YTO MpHU
O00bEMHOM  HAIIOJHEHHHM  BO3MOXHO  YyXYJIICHHE
HEKOTOPBIX CBOMCTB, B YaCTHOCTH, 3JIACTHYHOCTH
pEe3WH, a TaKkXKe HE OKa3bIBAaeTCSl CYIIECTBEHHOTO
BIMSAHUS HAa CHIDKEHHE KOX(QQHUIMEHTa TpeHus,
aKTyaJIbHOM Tpe/ACTaBisieTcsl 3ajada pa3paboTKu U
npuMeHeHusT  AQ(EKTUBHBIX U DKOHOMHYECKU
BBITOJIHBIX BBUJly MPOCTOTHI MCIOJHEHHS M MajbIX
3arpat XMMHKATOB METOJIOB Mou(pUKaIIU
HETIOCPEICTBEHHO MOBEPXHOCTH NU3IEIHS.
[TpumenuTenbHO K PE3MHOBBIM
apMupoBaHHBEIM MamxetaM (PAM), pabGotarommmM B

pexuMe  TpeHus, (PUKIUOHHBIE  CBOMCTBA  HMX
TIOBEPXHOCTEH MOTYT OBITH YITydIIEeHBI
rajorenupoBanreM. Ilpn o00paboTke TOBEPXHOCTH

matudTopucToir cyppMoit [4], xmopom [40] u Gpomom
[5, 6] 3HAUMTENBHO CHIDKACTCS KOA(PQOHUIMEHT TPEHUS
PAM u pe3nHOBBIX YIUIOTHEHHH, BCIEACTBHE YEro HMX
paboTocriocoOHOCTh yBenuuuBaercs B 1,5-2,0 pasa.
Otmeueno [7], 49ro mpu OpPOMHUPOBAHMH CHIDKACTCA
KOHTaKTHasi TEMIIepaTypa MamXKeTbl C BaliOM, 4YTO
MIPUBOJUT K 3aMEIJICHHUIO MIPOIIECCOB CTAPEHMUSI PE3HHBI
U, CJIEN0BAaTeNIbHO, K 0oJyiee BBICOKOH CIOCOOHOCTH
o0ecreunTh TepMETHIHOCTh YIUIOTHsIeMoH cpesl (B 2,0

paza).



VYcranosiieno [8], 4ro mpu OpPOMHUPOBAHWHU
PTHU OpoMm B3auMOAEHCTBYET TJAaBHBIM OOpa3oM IO
METWIBHBIM TPYIIIaM M JBOWHBIM CBS35IM Kaydyka H
MOBEPXHOCTHAs ~ JHEPrHsi PE3WH  BO3PAcTaeT ¢
TIOBEIICHIEM KOHIICHTpAIlMH OpoMa B pE3MHE. DTHM
00BsACHIETCS yITydIIeHUe a/lre3MOHHBIX "
(PUKIMOHHBIX CBOWCTB MOBEPXHOCTH PE3HMH IpH
opomupoBannu. B pabore [41] Obuta ucciemoBaHa
CTPYKTYpa IOBEPXHOCTH PE3HMH, MOAU(PHUINPOBAHHBIX
O6pomupoBanueM. IIpu 3TOM OBIIO YCTaHOBJEHO, YTO
riryouHa OpomupoBanusi He mnpesbimaer 100 MkM, u
UMEHHO B  3TOM  CJIO€  MPOTEKAIOT  pPeaKuH
NpUCOETUHEHU OpoMma, a TaKXKe CTPYKTypHpPOBaHHSA
WM YaCTHYHOTO OKHCIICHHS KaydyKa.

B paGore [42] w3ydeHB (PPUKIIHMOHHEIC
CBOMCTBA PE3MH HA OCHOBE CHHTETHUYECKOTO OyTanueH-
auTpmisHOTrO Kayuyka (BHKC), xmopcynsdupoBanHoro
nommTiuieHa (XCIID) u cuaTeTHYEeCKOTO (TOpKaydIyKa
(CK®), mommpuumpoBaHHBIX B Macce (KHUIKUMHU
MOJHUCUIOKCAaHAMH, napauHOBBIMHU Maclamu,
rpadurom, aucynspunom monaubaeHa (JJCM) mnm ux
CMECHIO) U IO MOBEPXHOCTH CYCIIEH3USIMH WU MacTaMH
JICM. ®puxuMoHHbIE CBONCTBA PE3UH OIICHHUBAIM II0
K03(UINEHTY TPEHHS M H3HOCY, OIpENeNsieMbIX Ha
cneruaibHOM — mpubope. [lokasano, 4YTo Meron
MIOBEPXHOCTHOM MouduKamn pe3uH Gouee
a¢¢dexTuBeH, YeM MeTon OO0BbEeMHONH MOIU(UKAINH.
[Ipn moBepXHOCTHON MOAM(UKALUK PE3NH CYCHECH3HEH
JCM npoucxXoIuT HachIIICHHE ITOBEPXHOCTHOTO CIIOS
pesuHbl  AucyiabdumaoM  MoiuOaeHa. Ilpu  3ToMm
CHIKAIOTCS KO3 (GHULNEHT TPEHUS U U3HOC.

B pabote [43] npodunupoBaHHbIE IeTaTH U3
BYJKaHW30BaHHON pe3MHBl TOABeprain 00paboTKe
areHTOM JUIsl CIIMBaHUS IOTEPEUHBIX CBSA3EH C LEABIO
MoJu(UKaAIMU TOBEPXHOCTH. JleTanu n3roTaBiIMBaIUCh
U3 pE3WH Ha OCHOBE KaydykoB: HaTypanbHOro, (HK),
TIOJINU30TIPEHOBBIX, OyTaaneH-CTUPOIBHBIX,
xmopornpeHoBsIX (XIIK), stunernponurenoBsix (DI1K),
nonuOyTaANeHOBBIX,  YpeTaHOBBIX. | Judby3noHHas
MOBEPXHOCTHAs ~ MOAMGUKAaNWs/ 3akiiodaiach B
co3ganuu Ha noBepxHocTH . PTU ¢nmost 3amaHHOM
TOJILIUHBI TIOBBIIIEHHON H3HOCOCTOMKOCTH, TBEPLOCTH
u  npouyHocTH. bmaromapst fakoii  oOpaboTke,
n3Hococroiikoctb PTU  moBeiiiraercss B 2-10  pa3s,
JHEPreTUUECKHe IO0TepH yMeHbluatoTcs Ha 15-40%,
k03¢ ¢unneHtT TpeHus ymeHbmnaercs B 1,2-1,8 pasa,
CHMAETCS OTPUIATENBHOE BO3JCHCTBHE arpecCHBHBIX
Cpea  T.nI.

Jns 3amuThl M3MeNuii M3 pe3WH Ha OCHOBE
HENpeleNbHBIX ~ KaydyKOB  OT  O30HHOTO  WIH
aTMOC(EpHOTO CTapeHHs IIPUMEHSETCS OBEPXHOCTHAS
Moau(UKanus, KOTOpas 3aKIo4aeTcsi B CO3JAaHHM Ha
[IOBEPXHOCTU PE3UH IUIEHKH, CTOMKOM K JEHCTBUIO
030HA U JPYTrUX aTMoc(epHBIX (PaKTOPOB, B pe3yibTaTe
XUMHYECKOH OOpabOTKM TIOBEPXHOCTH Pa3NUIHBIMU
COCIMHEHUSMH, HAHECEHHUS BOCKOBBIX KOMIIO3HIIUIA,
MOJMMEPHBIX MOKphITHH. B pabGore [44] Opura
HCCIIeI0BaHa BO3MOKHOCTB HCTIOJH30BaHUS
KOMIIO3UI[MM Ha OCHOBE O30HOCTOMKOTO MOIHMEpa C
no0aBlIeHNEM BTOPOrO KOMIIOHEHTa TP pa3sHOM
COOTHOIIEHMH B KayecTBE 3aIllUTHOTO IOKPBITHS
HAIllOJIHEHHBIX TEXHUYECKHM YIJIEPOAOM pE3HH U3
CHHTETHYECKOTro m3omnpeHoBoro kayuyka (CKM-3), HK
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u BHKC-26M. TlokpbITHsI HAHOCHJIM Ha MOBEPXHOCTH
Pe3uH B TpH cjos U3 7%-To pacTBOpa cMecHu OeH3MHA 1
stunanerata (3:1) MmeTomom Makanwus. TONIIMHA ITICHKA
mpu 3ToM coctaBmsma 0,.06+0,08 mm. IlpounocTsh
CIEIUICHHS TUICHKH TOKPBITHS C ITOBEPXHOCTBIO PE3HMH
OblTa BBICOKA. Pe3ynmbTaThl 3KCHEPHMEHTA ITOKa3aiH,
YTO JaHHOE TIOKPHITHE OOECHEeYMBACT 3HAYUTEIHHO
BBICOKYIO (B 2-3 pa3za) aTtMocdepocTOWKOCTh pe3uH,
YeM KOMOMHAIuWsi aHTHO30HAHTAa C 3alllUTHBIM BOCKOM
WJIN TIOKPBITHE Ha OCHOBE HaHPHTA.

Ocoboe MecTo cpean TOKPBITHH, B CHILY
YHUKQJIBHBIX aHTH()PUKINOHHBIX CBOMCTB M BBICOKOM
CTOMKOCTH II0 OTHOIIECHUIO K Pa3INYHBIM arpecCHBHBIM
cpenawm, 3aHIMAIOT MOJUTETPA(TOPITHICHOBEIC
(IIT®3) nokpseitus [45], hbopmupyeMbie Ha pe3uHaX B
rpolecce MpPeccoBOl ByJIKaHM3alMU. B pe3ynbTate Ha
MIOBEPXHOCTH BYJIKaHMW3aTa (OPMHUPYETCS ITOKPHITHE
tommuHoW 0,08 MM ¢ perymsipHOH IOIEepPEeYHO-
I10JIOCATOM CTPYKTYPOM U XOPOLUEH aAre3uei K pe3uHe.

Jnst mOBBILICHUS “@HTH(PUKIIHOHHBIX CBOMCTB
TOKPBITUA U YBCIWYEHHUA  MOHOJIIMTHOCTU CJIOA Ha
MOBEPXHOCTh pe3UH~ HaHOCIAT auctepcuro I[ITOD B
pacTBope KayuyKa, MOJICYLIHBAIOT,
TepMOOOPAOATEIBAIOT . M TIPOBOZSAT JONOTHUTEIBHYIO
TEPMUYECKYI0 00paloTKy — “‘rTepMHYecKuii ymap” o
MOBEPXHOCTH  KOHTAKTUPOBAHHEM  C  HAarpeTou
MeTaIUTHIEcKoil ocHacTkoi mpu 380-500 °C B Teuenue
1-6 "¢ [46]. Ipm »sTtomM “repmudeckuii ymap”
obecrieurBaet criekanue yactuil [ITOD B MOHONMHUTHYIO
IUIGHKY ¥ TIOJHYIO JAECTPYKIMIO HapYyXHOTO CIIOS
CBA3YIOIIEro,  CHIKAaeT  KO3(D(UIMEHT  TpeHUs
nokpeiTuss B 1,5-2,0 pa3a (o CcpaBHEHUIO C
(TOpPOILIIACTOM), TOBBILIAET €r0 H3HOCOCTOMKOCTb.

B paGore [47] pa3paGoraH mpocTod B
TEXHOJIOTHYECKOM odopmiIeHIA croco6
MOIU(PHUITUPOBAHUS PTU, 3aKIIIOYAIOIIUICS B

anekrpodoperrdeckoM GopmoBanun [1TDD mokpeITHiA
Ha MpeABapUTENIbHO MeTau3upoBaHHbix PTU, ¢
mocienyromei ux repmodukcanueid. Ocodoe BHIMaHHE
o0paranoch Ha CYIIECTBEHHOE BIIMSTHHE
TEXHOJIOTHYECKUX (aKTOPOB M COCTaBa IOKPHITHH Ha
UX TPUOOTEXHUYECKHE XapaKTepucTHKH. [IpumeHsieMbie
JUIL  HCCIENOBaHUS 00pas3mbl H3TOTABIMBAINCH U3
pe3rHbl Ha OcHOBe (ropkaydyka Mapku MPII-1136 B
Bune rtuiactuH  50x50x1  mm.  Kommoszumum — uis
NEKTPOHOPETHIECKOTO (dbopmoBanus MOKPBITHI
BKJTFOYIIH TUIEHKOOOPa30BaTeNh (mosmmepHbIe
rpyHTOBKM M 3Manu tuna ®JI-093, YP-1154, B-D-
2100, mak BKY-0207), cycnensuto ¢ropormacra (d—
471, ®-4MJ, ©-40/), PyHKIHOHATBHBIE MPUCAIKU H
Boxy. B paboTre mpuMmeHsICS Tarkke JA€3aKTHBATOP
Metamia —  3,4-IUXJIOpCATMIMHOBBIA  albJETHI.
[lonroToBka TOBEPXHOCTH TMepel MeTaJUIn3aluei
(MemTHEeHHEM WM HHKEIHNPOBAHHWEM) W  OCHOBHBIC
TEXHOJOTHUECKHe PEeKUMbI omucansl B [47]. B
pe3ynpTate OBUIO TOJNYYEHO, YTO TPH OCAKIACHUHU
MOKPBITUM W3 KOMIIO3ULMI, COJIEp)KallMX YKa3aHHbIE
JIe3aKTHBATOPHI, UCKITIOYAETCS HAKOIIJICHHE MOHOB MEIH
U HUKeNsd B BOJHOM pacTBOpPE, 3JIEKTPOINPOBOJHOCTD
KOMIIO3UIUII Malo MEHAETCs B 3aBUCHMOCTU OT
IUIOINAAN TOKPHIBAEMOM MOBEPXHOCTH, YTO IMO3BOJISET
MOJYyYUTh  BBICOKOKAYECTBEHHBIE M  OJHOPOJIHBIE



HOKPBITUS € BBICOKAMHM  aHTH()PUKINOHHBIMH
coiicrBamu (ko3 durment tpenus £=0,02+0,08).

B pabote [48] m3ydeHO BIUSHUE Pa3TUIHBIX
(hTOPIIOHOBBIX TIOKPHITHH Ha (PUKIIMOHHBIE CBOICTBa
YIJIOTHUTEIbHBIX MaHXeT. Tak, mokpeitus THma O—
42J1, ®-4]1 (tommunoit 200+300 MKM), IOIydeHHEIE
OKYHaHHEM B pacTBOP, XapaKTepU3YIOTCS HHU3KHM
YPOBHEM aJr€3MOHHOH YCTOMYMBOCTH K MOJJIOKKE
(orcnanBanue mocne ~30 muH pabotsl). Ilpu sTOM,
aBTOPBI OTMEYAIOT, YTO Ha 00pasnax ¢ MOKpbITHEM P—
4]1, 3aBanblIOBAaHHBIM B MOBEPXHOCTHBIH CIIOW PE3WHBbI,
JlaKe T0Cje €ro HMCTHPaHUS NPHCYTCTBYIOT YacTHIIBI
[IT®D, BHempeHHBIE B PE3WHY, YeM H OOBICHACTCS
COXPaHSIOMNNCS HU3KUHA KO3 PHUIINSHT TpeHUS.

B pabore [49] wuccnemoBaH ~MeXaHH3M
TIOBBIIICHNST TPUOOTEXHUIECKHUX Xapaktepuctuk PTU,
MOJIU(UIMPOBAHHBIX TOHKHMH TUIEHKaMH
(ropcomepkammx OJIUTOMEPOB 17 [OTOS.
VYCTaHOBNEHO, 4YTO, HE3aBHUCUMO OT TEXHOJIOTHUH
MOJIM(DUIMPOBAHUS,  TOHKOIUICHOYHBIE  ITOKPBITHS
YBEJIMYUBAIOT TEPMOCTOMKOCTh, CTOHMKOCTh pPE3UH K
BO3ACUCTBHIO OKCIUTyaTal[HOHHBIX CpeA, CHUXKAIOT
K03 puueHT TpEHUSI u YBEIMYUBAIOT
M3HOCOCTOMKOCTb. JononHurensHbIN a¢ ekt
MOBBIIICHUS HN3HOCOCTOMKOCTH JOCTHTACTCS
TEPMHUUECKON 00paboTkoit MOKPBITUH WU
BO3JCHcTBMEM Ha pabodyne MOBEPXHOCTH MSTKOTO
PEHTTEHOBCKOTO HM3iIydeHHs. Takum 00pa3oM, TOHKHE
OJINTOMEPHBIEC TTOKPBITHS MOTYT OBITH HCIIOJIB30BAHBI
JUIsL TIOBBIIIEHHS CITy»eOHbIX Xxapaktepuctuk PTU [49,
50].

OJHUM U3 NEPCIEKTUBHBIX METOAOB CHIDKEHUS
NOTEPh HA TPEHHUE SIBISIETCS METOJ MOAU(DHUIMPOBAHUS
MOBEPXHOCTH M3JENMH AJIS Y3JI0B TPEHHUS HAa OCHOBE
PE3MHBl KOMIO3UIIOHHBIM IOBEPXHOCTHBIM CJIOEM' Ha
OCHOBE TTOJIMMEPHBIX CBSI3YIOIIHNX c
aHTHQPUKIMOHHBIME ~ qoOaBkamu  [51].( Haumbomee
MEPCTIEKTUBHBIMU  TBEPI0CMA30YHBIMU~MaTEpPHAIAMH
(TCM) okaszanuch koMmmo3uiuu Ha ocHoBe BHUMHIT-
512. TlpumeHeHue NOKpbITUS HAa oCHOBE:umcToro TCM
BHUMUWHII-512 HenoctaTo9HO APGHEKTHBHO, TIO3TOMY B
€ro COCTaB BBOJWJIUCH J00aBKH MEIKOIMCIIEPCHOTO
¢droporutacta (P-4, 15 mac. %) m nubyrundranata
(Ab®, 5 m™ac. %). <YKa3aHHbBIII KOMITO3HIIMOHHBIN
MaTepHajl B UCXOJHOM COCTOSHHM TpPEACTaBIAeT co00i
BSI3KOTEKYUYYI0 JKUJIKOCTh, KOTOpas MpuOoOperaeTr
CBOMCTBA  TBEPAOCMA30YHOTO  MOKPHITHS  IOCIE
HaHECEHUs] Ha  pabodyl0  TOBEPXHOCTh  CIIOA
OTIpEZIeTIeHHO} TONIIMHBI M €T0 CYIIKU I10 33aHHOMY

PEKUMY. Bwmecte C TEM, OKCIICPUMCEHTAJIbHO
YCTAaHOBJICHO, qTOo HaHCCCHUC IMOKPBITUA Ha
IMOBEPXHOCTH ByHKaHHSOBaHHOﬁ PCE3UHBI HE

obecrieunBaeT yJOBJIETBOPUTEIbHOW aJre3ud ero c
MOJUTOKKOM. DTO CBSI3aHO C TeM, YTO MpH Aedopmarm
00pa3loB Pe3UHbI MOKPHITHE B OOJBIIMHCTBE CIIy4acB
paspymanoch w/miaum  oTrciamBaiock. C  Iemnbio
obecrieueHnss Oosilee BBICOKOM aATe3Wy IOKPHITHSA C
pe3UHON aBTOpaMu paszpaboTaH CIMmoOco0 COBMECTHOMH
BYJIKaHW3alMW PE3UHBI M CYIIKH NOKpbITHsA. C 3TOM
HEeNbl0  KOMIIO3MIMOHHAS ~ CYCIIEH3USl  ITOKPBITHA
HaHOCWJIACh Ha PabOvyI0 MOBEPXHOCTH MPEIBAPUTEIEHO
c(OpPMHUPOBAHHOM 3aroTOBKM 00pasla mapsl TPEHHS U3
pe3uHsL. Jlanee MOKphITHE CYIIMIIOCH Ha BO3JIyX€, T10CTe
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YEero OCYIIECTBIIAICA TPOLECC BYIKAaHU3ALMH PE3UHBI
1o OOIIETPHHATOMY PEXKHIMY. Tommmaa
MOIU(UIMPOBAHHOTO CJIOSI B 3TOM CIIydae MOJKET
COCTaBIITh, 10 MHEHHIO aBTOpoB [51], 0,5-2,0 mm.
[Nomyaennsie TIOKPBITHS HUMEIOT BBICOKYIO
paboToCcIoCOOHOCTH B pekuMe TpeHus (0e3 cMa30gHoTo
Marepuasia) BO BCEM JMalla30HE M3MEHEHUS] CKOPOCTH
CKOJIBXKEHUS M YAEJIbHOW Harpysku. Tak, Uit 3TOro
THIA TIOKPBITHSL CpeiHee 3HaueHue KoddduimeHTa
Tpenus m3meHsuioch ot 0,13 o 0,15.

OnHako TaKue MOKPBITHS UMEIOT
CYIIECTBEHHbIE  OrpaHWYEHHs B  HEJOCTATOYHOM
MIPOYHOCTH TIPH JIepOPMALNU YIPYTOH TMOIOXKKHA. J{s
YCTpaHEHHSI JTOTO HEJNOCTaTKa OBUIM pa3padOoTaHbI
AHTU(PHUKIIMOHHBIC TIOKPBHITHSI HAa OCHOBE PA3IMYHBIX
TKaHBIX MaTE€PHAJIOB, NMPOMUTAHHBIX KOMIIO3UINOHHBIM
TBEPIOCMAa30YHBIM TTOKPBITHEM. IMoxpsiTHs
(dhopmMupoBaIICh HAa paboYel MOBEPXHOCTH 00Pa3IIOB HA
HEBYJIKAaHHU30BAaHHOW  pE3MHE W COCTOSUIM W3
apMUpYIOIIEro Kapkaca Ha‘ocHOBe yrietkanu TTH-2M,
ctexsoTkanu T-13 u apMupyromier Tkanu tuna JlaxieH-
B. Haunyumwumu TPUOOTEXHUUECKHUMHU
XapaKTepUCTHUKaMH. B  HCCIEIOBAHHOM JHUara3oHe
CKOpPOCTEHl  CKONBXEHHS W JaBlIeHWH oOnamaer
AQHTU(QPUKIIMOHHOE | TOKPBITHE C  apMUPYIOLIUM
anemenromu3 yriietkanu TTH-2M.

B “pabore [52] mpemmoxkeH  cmocob
MOJH(UKAIMN TTOBEPXHOCTH PE3MH Ha OCHOBE CMECEH
CKU '3 ¢ CK® 32, ¢ uenpio yBeJIMYEHHs] MX Maclio ,
OCH30CTOMKOCTH, (TOPCOACPKAIMMHU  HOKPBITHUSIMH.
Kommo3uust Uit TOBEPXHOCTHOTO  HAaHECEHUs
BKJIIOYasia (hTOpKaydyK, (PTOPOILIACT, BYJIKAHH3YIOIIHIT
areHT aMHMHHOTO THUNAa W JIpyTM€ WHTPEAHMEHTHI
[TokpbITHsT HAHOCWJIM Ha BYJIKaHH3aThl M3 pPacTBOpa.
[IpenBapuTenbHO pe3uHbl 00pabaThHIBANIN, BBIICPKHBAS
00pa3Ipl B TEUCHHE Yaca B PAaCTBOPE BYJIKAHHU3YIOLIETO
areHra, a 3aTeéM BBICYIIMBAIW. ByikaHW3anuio
MOKpBITUSL mpoBoawiu B Tepmoctare mnpu 100 0C B
teyeHne | wyaca. HaHeceHWe NOKpPBITHS MO3BOJSET
CHI3UTH cTerneHb HaOyxanwst pesun B CXP 3 mpu
COXPaHEHHMH MCXOAHOTO YPOBHS (PM3HKO-MEXaHHYECKHX
CBOMCTB. DKCIUTyaTallHOHHbIE HCIIBITAaHHUS B YCIOBHUSX
SkyTuu mokasanu ToBbimieHHYI0 B 1,5-2,0 pasa
JIOJITOBEYHOCTh MOANGDHUIIMPOBAHHBIX YIUIOTHUTENEH.

B pabGore [53] Ha pe3uny wmapku 9831
HaHOCWIM monuamunonmMuaseii  jmak  (ITAU  N).
[NomyueHHbIe N3 HETO TUIEHKH HA TIOBEPXHOCTH M3IEIHS
HMEIOT BBICOKYIO XUMHYECKYIO CTOMKOCTH B MHTEpBaJC
Temmeparyp (-100) + (+320) °C.

W3 BBIIEN3II0KEHHOTO MOXHO CAENATh BHIBOJ
O TOM, HYTO NPUMEHEHHE METOAOB XHUMHYECKOU
MOJIU(UKAIIMK TTOBEPXHOCTH PE3MHBI COMPOBOXKIACTCS
BO3HHKHOBEHHEM TPYAHOPA3PEIIUMBIX npobaem
(3KomorMs,  TPYHOEMKOCTh M  T.J.), KOTOpEIC
OTpaHWYMBAIOT  I[PUMEHEHHE JTHX  METOJOB B
MIPOMBINIIEHHOCTH. [103TOMYy HE0OX0AMMO BECTH MOUCK
HOBBIX METOJIOB M  TEXHOJNOTMH  MOAWU(UKALUH
ITOBEPXHOCTH.
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