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INPUMEHEHUE KPEMHUOPT AHUYECKUX PE3VH
AJJIMTUBHOU BYJIKAHN3AIIUU B KOHCTPYKIUAX
BBICOKOBOJIbTHBIX NIOJIMMEPHBIX U30JIATOPOB

VY crarTi HaykoBO OOIPYHTOBaHa MOXJIMBICTh 3aCTOCYBAaHHS TIyM aJUTHBHOI ByJIKaHizamii JuIst
BUTOTOBJICHHS CYLITbHOIMTHX 3aXHCHUX 000JIOHOK BHCOKOBOJIBTHUX HOJMIMEPHUX 130JITOPIB.

In the article the scientifically grounded possibility of application of additive vulcanization rubbers for
making of the solid-cast shields of high-voltages polymeric insulators.

Kpemuuiiopranuueckasi 3aluTHast 000JI0YKa BBICOKOBOJIBTHOTO MOTMMEPHOTO
W30JIATOpa SIBIISICTCS OCHOBHBIM 3JIEMEHTOM KOHCTPYKIMH, OOECTeYUBAIOLIUM
BBICOKYIO  DJICKTPUYECKYIO MPOYHOCTh INPH  KOMIUIEKCHOM  BO3JCHCTBHH
9KCIUTYaTAI[MOHHBIX (PAKTOPOB M CUIIBHOTO 3JIEKTPHYESCKOTO OIS,

B moiMMepHBIX HM30IATOpax MEPBOrO IMOKOJNCHHS NPUMEHSIACh Tak
Ha3blBaeMas «UIANUTBIYHAS» KOHCTPYKIHUS KPEMHHHOPTaHHYECKON —3alUTHON
o6onouku, puc. 1.

Puc. 1 - «llanuslyHasy KOHCTPYKIMS TOIMMEPHOrO U30JSTOpa

COopka Takoii OOOJNOYKM IPOBOJMIACH BPYYHYIO IyTeM MOHTa)xa Ha
CTEKJIOIUIACTUKOBBIH CTEP)KEHb OT/ENBHO OTIPECCOBAHHBIX PE3MHOBBIX pedep.
Jlns  obecriedeHUs] TepMETHYHOCTH TIOJIydaeMOW TakKUM 00pa3oM  3alllUTHOMN
000JIOYKM W TOBBIIIEHUS 3JEKTPUYECKOW MPOYHOCTH H3O0JSTOpA HCHONB3YIOT
MIPOMEXYTOYHOE CBS3YIOIIEE BEIIECTBO — KPEMHUHOPraHUYECKHH TePMETHK
XOIIOAHOM BynkaHu3anuu. Ilocne OKOHYaHWS COOpKHM 3alUTHOW 00O0JIOYKH
W30JISITOPBI YCTAHABIMBAIOT BEPTUKAIILHO U BBIZIEPKUBAIOT IIPU TEMIIEpaType Iexa
18-21 °C He MeHee 5 CYTOK JI0 CIIeIYIONIeH TEXHOIOrMUeCKON oneparum.

Jnss  W3roTOBIEHUWS  3alUTHOM  KPEMHUHOPraHMYecKOH OOONOYKH B
MOJMMEPHBIX ~ M30JIITOpax  IEPBOrO  TOKOJEHUS  NPUMEHSIOTCS  PE3UHBI
MEPOKCUIHON ByNKaHu3auu Ha ocHoBe kayuyka CKTH. Peakius BynkaHu3anuu
npuBeneHa Ha  puc. 2. HamOonee  pacnpoCTpaHEHHBIM  IIEPEKHUCHBIM
BYJKaHMU3UPYIOUIMM areHTOM, NPHUMEHSEMBIM B YIOMSIHYTBIX PE3HWHax SIBISETCS
nepeKuch 2.4 — TuxIopOeH30mIIa.
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Puc. 2 - Cxema Bynkanmsanun kaygayka CKTB

HenocraTkamu 1aHHOM TEXHOJIOTHH SBISETCA:

— HeoOXOIUMOCTh TIPOBEACHUS 2-i cTaguu BynakaHu3anuu pe3unsl npu 200 °C B
cpezie LUPKYIUPYIOUIEro Topsidero Bo3ayxa B TedeHue 10 qacos;

— OonbIIe TPYA03aTPaThl Ha COOPKY U3OJIALIMOHHOIO 3IEMEHTA U30JIATOPA;

— BO3MOXXKHOCTH TIOSIBJIGHUS IIeNiell Mexay peOpaMu IIpH HCHOJNB30BaHUH
repMeTHKa HU3KOr0 KauecTBa WIM B pe3yJabTaTe IUIOXOHM MPOMa3Ku IepMETHKOM
pu cOopke.

Hcnonp3oBaHue NpPUHIUIHAIBHO HOBOM TEXHOJIOTMM JIUThS LIENBHOU
3aIIUTHOM OOONOYKH HEMOCPEACTBEHHO Ha CTEKIOIUIACTUKOBBINA CTEPIKEHb Ao
BO3MOXKHOCTb PEHINTh yKa3aHHble TpoOieMbl. OjHAKO Takas TEXHOJOTHS
TIOBBIIIAET TPEOOBAHMSI K TEXHOJNOTHYHOCTH PE3WH U COOTBETCTBEHHO YCIIOXKHSET
TEXHOJIOTHYeCKoe  00OopylaoBaHUE — TpeOyeTcss NpPUMEHEHHE JIUTHEBOI'O
HMH)KEKIHOHHOTO Ipecca.

OTH npoOJIeMbl pelIeHbl Ha MPUHIUITNAILHO HOBOW OCHOBE - HCITOJIB30BAHUU
LENBHOIUTON TEXHOJOTUHU JINThSI 3alIMTHOW OOOJOYKM Ha CTepKeHb (pHC. 3) H
NIPUMEHEHHUs HOBBIX PE3UH aJJUTHBHOM CIIMBKM C HHU3KOH TeMIepaTypoin

e o

Puc. 3 - llenpHONMUTAs KOHCTPYKIHS MOJIUMEPHOTO H30JIATOPA

L
(i

B mpormecce coBMecTHOH pabOTHI ¢ COTPYIHHUKAMH U3BECTHOW (upMbl Dow
Corning Obuta BBIOpaHa, HENABHO pa3paboTaHHAsi, TBepJas pPE3WHOBas CMeECh
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KAaTaJIUTUYECKOM  BYJIKAaHU3alMM,  COJepXKamas B KauecTBe  OCHOBBI
MONUAMMETWIBUHUICHIIOKCAHOBBIH ~ KaydyK (KOMHOHEHT A) ¢ Jo0aBKaMu
METWITHPOCUJIOKCAaHOB ~ (KOMIIOHEHT B) ® mnatmHOBOro  KaTainuszatropa
(KOMIJIEKCHOE ~ COEJMHEHHWE XJIOPIUIATHHOBOW KHUCJIOTHI). B aToif  cmecn
BYJIKaHM3aLUsl KaydyyKa OCYLIECTBIISIETCS 10 peaklUU THAPOCUIMIUPOBAHUS, NPU
KOTOPOH Ha BUHWIBHYIO TpYyNIy KOMIIOHEHTa A BO3AEHCTBYIOT TUAPHUIHEIE
rpynisl komroneHTa B pu temneparype 100 — 120 °C (puc. 4).
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Puc. 4 - Cxema BYJIKAaHU3allUW aJAUTUBHBIX erMHHﬁOpraHH‘ICCKHX PE3UH.

[IperMyIecTBOM 3TOTO METOJa SBISETCS OTCYTCTBHE NPHU BYJIKAHU3AIUH
NOOOYHBIX peaKiMii H TPOAYKTOB pacrmaja MepeKHced, a IMIaTHHOBBIH
KaTaJHu3aTop, OCTABAsACh B PE3WHE B MAaJOM KOJIMYECTBE HE BIMSET HAa CBOWCTBA
ByJKaHM3aTa. KpoMe 3TOro, KaTamu3WpyeMblid IUIATHHOW MpOLEecC CIIMBaHUSI
npoTeKaeT 0e3 BBIJCICHHUS 3amaxa, CMeCH Jydlie GOPMYIOTCS ¥ UMEIOT BBICOKHE
ANEKTPO-(PU3NUECKHE XAPAKTEPUCTUKH. ByKaHU3aThl UMEIOT HU3KYIO OCTATOYHYIO
nehopmarmio npu ckatud, MeHee 4 %. Huskas TemmepaTypa BYJIKaHU3AIUH
pEe3MHBI HE BBI3BIBACT PACTPECKHBAHHS CTEKIOIUIACTHKOBOTO CTEPXKHS TPH
BYJIKAHU3AIIUH 00O0JIOYKH.

Onnako mpu  OTPabOTKE TEXHOJOTUU JIUTHS IICIBHOJMUTOW  OOOIOYKH
CTONKHYJIMCh C PSAAOM MPOOJEM — MOPUCTOCTh PE3UHBI MPU HEIOBYJIKAHU3AIMU
(puc. 5), pa3HOTONIIMHHOCTD (IKCIEHTPUCUTET) LEIBHOIUTOH 000104KU (pHC. 6).
[IpobiemMa «IKCUEHTPUCUTETa ObLIa pEllicHa MyTeM MPUMEHEHHs ClelHalbHBIX
TEXHOJIOTHYECKUX YHOPOB B mpeccdhopMe, OTBOAAIINXCS HA MOCISTHUX CEKyHIaxX
BIIPBICKA pe3uHbI (puc. 7).
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Puc. 5 - ITopucrocTs pe3uHsl B Puc. 6 - Pa3HOTONMMHHAOCTD (9KCIEHTPHUCHTET)

CJIOC, MPUMBIKAIOIIEM K HCHBHOHHTOﬁ erMHHfIOpFaHH‘ICCKOfI 000JIOUKH
CTCKIIOIIJIACTUKOBOMY CTCPIKHIO NOJHUMEPHOr'0 U30JIAATOpa

Puc. 7- HuxHsist TONOBHHA JINTHEBOW (OPMBI ISl JIUThSI KDEMHHAOPTaHUIECKUX
00010YeK JIMHEHHBIX M30JIITOPOB C TPEMSI TEXHOJIOTMYECKUMH yIIOPaMHU

Beicokasi aare3voHHasi MPOYHOCTH COEIMHEHUS] CHIIMKOHOBOH OOOJOYKH K
CTEKJIOIIACTUKOBOMY CTEp)KHIO [OCTHrajach HAaHECEHHEM Ha IIOBEPXHOCTb
CTEp>KHA TOHKOTO CJIOSI TPYHTOBKM «IpaiiMepa» MPEeACTaBISIIOIIEr0 pacTBOp
opraHo-()yHKIMOHAJILHOTO CHJIaHA B JKWJAKOM pactBopurene. IIpumeHsiemblid
nmpaiiMep colep)kal B CTPYKType (YHKIHOHAJIbHBIE TPYIIbI JBYX THIIOB:
AJKOKCUTPYIIIB JUI IS CBSI3U CO CTEKJIOBOJIOKHOM M BHUHWJIBHBIE TPYMIIBI IS
peaKIuy ¢ THAPUAHBIME TPYIIIIaMU PE3UHOBOH cMecH (puc. 8).
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Puc. 8 - Cxema XUMUUECKOH CBSI3U CUIIAHOB C TIOBEPXHOCTHIO CTEKIIA.

ObecnieueHre TeXHOIOTUIECKON CTAaOMITBHOCTH aJIr€3MOHHOMN CBSI3M PE3UHBI C
MIOBEPXHOCTBIO CTEKJIOIUIACTUKOBOTO CTEP)KHS JOCTUTAJIOCh MYTEM TINATEIBHON
M30JIALUM IUIATHHOBOTO KaTajlu3aTropa OT CJEA0B aMUHHOTO YCKOPUTENs B
SMOKCUAHOM CBfI3KE, BBICTYMAIOIIETO HAa IIOBEPXHOCTh CTEKJIOIUIACTHKA MpHU
ByJKaHM3aMKu 000704kd. [Ipn H30BITKE YCKOpPHUTENS WM HEAOOTBEPIKACHUU
CTEKJIOIJIACTHUKA, BBICTYMAIOIIUE HAa TMOBEPXHOCTH CIEAbl aMUHHOTO YCKOPUTENsS
OJOKMPYIOT ~ TUIATMHOBBIM  KaTalu3aTop,  3aTPyAHsS  CHIMBKY  MEXIy
(YHKIIMOHAIBHBIM TPYIIIIAMUA PE3MHOBOM CMECH W IpaiMepa; 3TUM OOBSCHSETCS
BO3SHMKHOBEHHE HECTa0MJIBHOCTH aJr€3MOHHOW TPOYHOCTH TIPH MacCOBOM
MIPOU3BOJCTBE U30JIATOPOB U CHIKEHUE IJEKTPHUUECKOM TPOYHOCTH.

Jlns  mpoBepKM  MPUTOXHOCTH  HENBHOJIMTOM — 3allUTHOH  OOOJIOUKH,
M3TOTOBJIEHHOM M3 KPEeMHMHOPraHWYECKOM pe3MHBbl aJAUTUBHON BYJIKAHU3ALUH B
KOHCTPYKILMSIX BBICOKOBOJIBTHBIX IOJMMEPHBIX H30JIATOPOB ObLIa COCTaBJIEHA
IIporpaMMa HUCCJIEOBAaTEIbCKUX HCTBITAHUH, OTpakaromas BO3JeicTBUE Ha
W30JISITOP OCHOBHBIX SKCILTYaTallMOHHBIX (hakTopoB (puc.9).

UccnenoBanusi BHIMOMHSUIMCH Ha u3onstopax 3,3 — 750 kB, u3roroBneHHbIX
Mo pa3pabOTaHHON TMpH BBHIOJHEHHHM PaOOTHl TEXHOJOTMM W Ha HOBOU
MPOM3BOJCTBCHHOW JIMHWUU. AJre3us 3alIMTHOH OOOJIOYKM K  METajlly,
orpeziesieMasl METOJIOM OTpBIBA, IPEBBINIATa HOPMATHUBHBIA TOKa3aTelb Oolee
4YeM B JIBa pa3a nocie KumnsdeHus. M30m4Topel nocie KIMMaTUYeCKUX HCIBITaHUM,
BKIIIOYAIOIIUX  PEe3Kuil  cOpoc  Harpy3ku npu  Temmeparype -25 C,
TepMOMEXaHUYEeCKHe UCTIBITaHus NoJ Harpy3koi npu -60 C - +50 C, kunsdyenus 42
qac. B 0,1% pactBope NaCl Boiaepxaau ¢ OOJBIIUM 3aacoM KOHTPOJBHBIC
WCTIBITAHUS UMITYJIBCHBIM HATPSKCHUEM C KPYTHIM (DPOHTOM BOJIHBI, HCIIBITAHUS
HANpPsHKEHUEM NIPOMBINIIEHHON 4acToThl BenuunHoi 0,9Uc,, B Teuenue 30 mum.
0e3 HarpeBa M HM3MEHEHHUsS TOKa YTEUKH a TAKKe JpPYrHe BHIBI KOHTPOJBHBIX
HCIIBITAHUH.
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Puc. 9 - Cxema KOMIUIEKCHBIX MCIIBITAHUN OIBITHBIX o6pa3u03 HCIBHOJIUTBIX
MOJMMEPHBIX U30JIATOPOB.

Taxum

obpazom,

rumnore3a 00

3¢ GEKTUBHOCTH
KPEMHHUOPTaHMIECKUX PE3UH aUIMTUBHON KAaTATUTUYECKON BYJIKAHU3AIUH IS

HCIIOJIB30BaHUsA

W3TOTOBJICHUS ITOJIMMEPHBIX H30JIATOPOB C IIENBHOJIMTON 3aIUTHON 000IOUKON
OblIa MOJTHOCTHIO TTOATBEPIKACHA, & PE3YNIbTaThl UCCIEOBAHUN HCITOIb30BAHbI ITPH
pa3paboTke HOBBIX KOHCTPYKLHMI IOJMMEPHBIX HW30JSATOPOB W TEXHOJIOTHH HX
MIPOU3BOJICTBA.

BoiBonpl. 1. IlpuMeHeHWe pe3WH  KaTaJUTHYECKOH  (aIMTHBHOW)
BYJKaHM3allMM W WUCIIOJIB30BAHUSI TEXHOJOTMH WHXXEKIIMOHHOTO JIUThS TI0J
JIaBJICHUEM, MO3BOIMIO HU3rOTABJIMBATH H30JSITOPHl C IIEJIBHOIMTOW 3allUTHOM
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o6ooukoii anmunoi ot 0,3 M 10 3,5 M 03 CTBIKOB MEXTy peOpamH C IMOBBIIIEHHON
aJIr€3MOHHON U 3JIEKTPUYECKON MpOouHOCThIO. 2. IIpuMeHeHune pe3suH ajaJuTUBHON
BYJKaHM3AIMM 3a CUET IIOHKEHHOH TeMIlepaTypsl MOJIEKYJISIPHOH CIIMBKH
MO3BOJIMJIO  TAaKKe  YCTPAHUTh  TEPMO-PACTPECKMBAaHHE  CTEKJIOIUIACTHKA,
BBI3BIBAIOIIEt CHIDKEHHE €ro AJIeKTpudeckoi mpouHoctu. 3. [lpu uccnemoBanuu
(dopMUpOBaHUS  TPaHUIBI paszzesia MEeXIYy pPEe3HMHOH M IIOBEPXHOCTBHIO
CTEKJIOIUIACTHKA IIPU HAJIOXKEHWHW 3alIUTHOM OOOJIOYKH BEHISIBJICHA POJIb CIIEIOB
aMUHHOTO YCKOPUTENS B CTEKJIOIUIACTHKE, BIMSIONIETO Ha MPOYHOCTh H
CTaOMIIBHOCTD aJIr€3MOHHON CBS3M MeXAy HUMH. 4. Vcnonb3oBaHue pe3ynbTaToB
HCCIICIOBAHUIA TTO3BOJIMIIO pa3padoTaTh KOHCTPYKIMH U30asaTOpoB 3,3 — 750 kB ¢
LETBHOMUTHIMUA 00OJIOYKAMH C TTOBBIIIEHHBIMH BJIAro3alllMTHBIMU CBOWCTBAMHU M
AJIEKTPUYECKOH MPOYHOCTHIO MPU KOMILIEKCHOM BO3/EHCTBUY 3KCILTYaTallMOHHBIX
¢dakropoB. KoHcTpykimu wu307ITOpOB Ha Hampspkenue 3,3 — 750 kB ¢
LETBHOMUTHIMUA 00O0JOYKaMU W3 PE3MHBI AJJUTUBHOW BYJIKaHM3AalWH YCIIEIIHO
BBIJIEp)KAIM MPUEMOYHbIE M CepTHU(UKAIMOHHBIE HWCIIBITAaHMS, TPH STOM 3aIlac
JJIEKTPUYECKOH MPOYHOCTH 110 OTHOIIEHWIO K HOPMAaTHUBHBIM ITOKA3aTeJsIM ISt
uzossitopoB 3,3 — 750 kB cocrasun 1,1 — 1,5, a no mexannyeckoi npounoctu 1,15

1,9. 5. TlpuMmeHeHHe pPE3UH KATAJIUTUUYECKOW BYJIKAHM3ALMU U NPUMEHEHUE
TEXHOJIOTMM  WH)XEKIMOHHOTO  BIIPHICKA  MO3BOJNWJIO  TaKXKe  yBEIUYUThH
MIPOU3BOJIUTENEHOCTh TPYyJa, YIYYIIUTh CAaHUTAPHO-THTMEHUYECKHE YCIIOBUS H
CcTa0MIBHOCTh Tpou3BojcTBA. 6. Ha ©0a3ze pa3paboTaHHOW TEXHOJIOTMH Ha
npeanpusitua «ES ITonnmep» BBeleHa B 9KCIUTyaTalMI0 HOBast IIPOM3BOACTBEHHAS
JIMHUSL JUISl N3TOTOBJICHHS TTOJIMMEPHBIX M30JSITOpOB. HaydHO-IpONM3BOACTBEHHOE
npeanpusitue «ES Tlomumepy», ObUIO 3apernCTPUPOBAHO KaK NEPBBIM B YKpauHe
MIPOM3BOJIUTEN TOJIUMEPHBIX H30JIITOPOB C HEIHHOJIUTONW O0OJIOUKON C MOIHOW
HOMEHKJIATYPOH CTPOHUTENBHBIX JIIHH.
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