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BA3AHO-ITAAHBIE IPOBOJIOYHBIE CETKHU AJA MOJHUE3ANINUTbI
JOMACTEM BETPOJJIEKTPOTEHEPATOPOB

IIposedén ananuz cywecmeyrouux cucmem monHuesauumol 6 cepe semposnepeemuxu. Ilpueedena
cxema popmuposanus cmpumepos na Heunell HenpoBoosuell NOGEPXHOCMU IONACMU BOIUSU MOUKYU NPUBA3 -
xu moanuu. Ipusedenvt 30HbL 6030elicmeuss u napamempot MOK08 MOJIHUYU RO OJIUHe JTONACMU 6empoazpesa-
ma. PaspaGomana cucmema MoIHUE3AUUMBL TONACHMEL 6EMPOBLIX MYPOUH, COCMOAUAA U3 CEMHUAMO20 MOJL-
HUENPUEMHUKA U CemUamoz0 MoHueomeooa (wunvt). Onpedenenvl npeumyusecmea npeoaroHceHHOU cucme-
MbL N0 CPABHEHUIO C OPY2ZUMU CUCTIEMAMU MOTHUEIAUUMDBL.

Kurouesvie cnosa: Moanuesawiuma, J1onacmus, yaap MOJHUU, moxoomeo@; cmpumep, MOﬂHu@TZpUéMHuK,' 6A3AHO~

nasdnas cemka, 8uccunauuﬂ IHnepIuu.

JlonacTu COBPEMEHHBIX BETPOBBIX TYPOUH — 3TO
KPYIIHbIE TIOJIbIe KOHCTPYKIIMH, W3TOTOBJICHHBIC W3
CTEKJIOIJIACTUKOB, YIJIETJIACTUKOB U IPYTUX KOMIIO3U-
IIMOHHBIX MaTepuasnoB. Hamesxnas skciyaTanus Bet-
POTYPOUHBI MOKET OBITH MO YTPO30I MPH TOBPEKIE-
HUU TIPSMBIM Y/IaPOM MOJIHUU XOTsI ObI OHOU U3 eé
gomnacreit. Hampumep, moxkap BeTpOTYpOWHBI B
pesyabrare yaapa Mmosnuu (puc. 1) B BeTporeneparop,

Puc. 1. [Toskap BeTpOTYPOHHBI B pe3yJIbTaTe yaapa MOJHIUM T.
TManep6opH, Tepmarvist

o8

ycraHOoBJIeHHbIH B paiione T. ITagep6opu (Tepmanust),
npuHec yOBITKH, H3MepsieMbie B 1,5 MJTH. €BpoO.

[Ipu mpsiMmoM yziape MOJTHWHM B TaKUX KOHCTPYK-
IUAX BO3HUKAIOT CUJIbHBIE TEPMUYECKIE U dJIEKTPUYe-
CKMe Harpy3KH, KOTOPbIe MOTYT BBI3BIBATh CKBO3HbBIC
MPOKOTH W PACCTOCHWS HA 3HAYUTENBHOU TLIOIMIAII
BOKPYT MeCTa KOHTaKTa ¢ KaHajaoM MoTHu. OCHOBHAsS
mpobyieMa COCTOUT B ONPEAETEHUN TOYEK MPUBSIZKU
MOJIHUU U 0e30TIaCHOM OTBOJIE TOKA MOJHUHU, YTOOBI
PEIOTBPATUTh 0OPa30BAHUE JYTH BHYTPU JIOTACTH.

MupoBble TTPOU3BOIUTENN BETPOATPETATOB pe-
MIAIOT 3TY TPOOJIEMY, UCIOJIb3YST PA3JIUIHBIE CHCTEMBI
MOJIHUETTPUEMHUKOB W TOKOOTBOZIOB K 3a3€MJICHUIO
BeTporerepartopa. [locsieHe MOHTUPYIOTCS JTHOO Ha
HOBEPXHOCTH JionacTu, jubo BHyTpu Heé. Hambosee
pacCIpOCTPAaHEHHBIN METOJI MOJHUE3AIIUTHI JIOMAcTel
3aKJIIOYAETCS B MCIOJIH30BAHUT METAITUYECKUAX JINC-
KPETHBIX MPUEMHUKOB (PEIENnTOPOB), PACIONIOKEH-
HBIX Ha BEPIINHE JIOMACTH U €€ OOKOBBIX MOBEPXHO-
CTSAX. PerienTopbl Mo/ICOeIMHIIOTCS K TOKOOTBO/LY, CBSI-
3aHHOMY C 3a3eMJIEHUEM BETpoarperaTa, B BUjie IpoBo-
Jla WU TTPOBOZIOB, KOTOPBIE MTPOXOAAT BO BHYTPEHHEH
yacTu Jonactu (HarpuMmep, BAOJb JIOHXKEPOHA KOH-
crpykiuu Jiotmactu) [1].

OHUM U3 HEOCTATKOB 9TOH CUCTEMBI MOJTHUE3A-
MIATHI SBJSETCA TO, YTO TOKOOTBO/IBI, PACTIOTIOKCHHBIC
BHYTPH JIOTIACTH, W JWCKPETHBIC PEIENTOPHl Ha €€
MOBEPXHOCTH (HOPMUPYIOT CTPUMEPHI JIJIsT TMPUBS3KHI
MostHuu. CTPUMEPBI ITPEACTABISIOT OO0l y3K1e KaHa-
JIbl MOHW30BAHHOTO Ta3a, BO3HUKAIONIME HETOCPe.-
CTBEHHO TIepe/l UCKPOBBIM paspanoM. CxeMaTHyecKu
3TO MOKA3aHO Ha puc. 2. HOrma cTprMepsl MPUBOAST
K TIPOOOSIM U CUJTBHBIM TTOBPEKIECHUSIM JIOTTacTu [2].
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Puc. 2. qDOpMHpOBaHHe CTPHUMEPOB Ha BHeITHEN HerOBOI[FIIHei;I TIOBEPXHOCTH JIOITACTH BOIIM3Y TOYKI TIPUBA3KN MOJTHUN

[TonoxxuTesbHO 3apsKEHHBIN JIUep MOJHUU BbI-
3bIBaeT MOSIBJIEHNE OTPUIATEIBbHOTO 3apsjia Ha 3a3eM-
JIEHHOW MTOBEPXHOCTH JioTiacTu (puc. 2, a), Ipyu J0CTHU-
SKEHUM 3JIEKTPUYECKOTO TI0JIS BEJTMUMHBI BBIIIE OTIpe-
JIeJIEHHOTO TIOPOTOBOTO 3HAYEHUST TTPOUCXOUT MOHU-
3aIMs U OCaK/IeHNe OTPUIATeIbHOTO 3apsijia Ha BHYT-
peHHell moBepxHOCTH Jionactu (puc. 2, 6). BHyTpeH-
HUe OTpUIlaTesIbHble 3apsi/ibl TOJABJSIOTCS U BbI3bI-
BaIOT TIOJIOKUTETbHBIE 3aPsI/Ibl HA BHEITHEH TOBEPXHO-
ctu Jomnactu. IIpu atom Ha BHemHel MOBEPXHOCTH
Joractu (hOPMUPYIOTCS CTPUMEPDI, KOTOPbIE HAIpPaB-
JIEHBI OT METAJIJTMUYEeCKOTO pelrenTopa B CTOPOHY TOJI0-
JKUTETbHBIX 3aPSIIOB HEUTPAIU3Yst UX, 2 00Pa3OBbIBAB-
1rMecst OTpullaTesIbHble CTPUMEPB! HAIIPaBJIeHbI B CTO-
POHY TOJIOKUTEIBHOTO 3apsia jujepa (puc. 2, 6).

Ecim ctpumep, KoTOpbIil chopMupoBascs BAOID
MTOBEPXHOCTH JIOTIACTH, JOCTUTHET JI/lepa MOJHUH, TO
HA TIOBEPXHOCTH 00PA3yeTCsT TOUKA TIPUBSI3KI MOJTHU,
a TIOJIOKUTESTbHBIN 3apsi/l Jujiepa MOJHUU TPOUIET
GJIM3KO K TIOBEPXHOCTHU U BBI30BET TOSIBJIEHHUE TTOCJIe-
JIYIOTIIUX BHYTPEHHUX Pa3psiioB (puc. 2, 8).

B pesyssrare aTuX pa3psioB KaHAJI MOJHUNA MOXKET
HAHECTH JIOMACTU TEPMIUYECKIE TIOBPEKIEHNS, a IPOOOI
YACTO MPUBOIUT K CEPHE3HBIM MTOBPEKACHUSIM M3-3a 00-
pa3oBaHUs BHYTPEHHEH JyTH U PAcCI0eHUi (prc. 2, 2).

[l mpenoTBpalieHns BO3HUKHOBEHUS paspyliie-
HUW Joractell MHOT/IA MCIOJb3YI0T CerMeHTHPOBaH-
Hble MOJTHUE3alllUTHBbIe JIEHTBI, KOTOPbIe OTpakaloT

Puc. 3. Pazzenenne jionactut Ha 30HbI

KaHaJ MOJIHUM, YCTPEMJIEHHBIN K MOJIHUETIPUEMHUKY
[3]. Takue JsieHTBI OTBOAAT TOK MOJIHUU, CO3/aBast
I/IOHI/ISI/IpOBaHHle/)I KaHaJT Ha/ TTIOBEPXHOCTHIO JIEHTDI, 1
MO/IBOJISIT €ro K npuéMuuky. OTMeTnM, 4To BBeJleHue
BHEMTHUX JUCKPETHDBIX JIEHT MOKET M3MEHUTDH adpPO1-
HAMIYECKIe TTOKa3aTesn JIOMACTU U IIPUBECTU K CHU-
sKeHUIo a(h(heKTUBHOCTH BeTpoarperata M K MOBBITIIE-
HUIO YPOBHs Iiyma. HemocTarkoM Takux JIEHT TakKe
SABJISIETCST CHUKeHUe 3(D(EKTUBHOCTU MOJTHUE3ATIUTHI
npu obsieseHenun Jjomnactu [3].

Taxxe HY/XHO OTMETUTDH, UTO BBICOKUE HMILYJIb-
CHbIE€ TOKU TIPUBOJAT K MMOABJIEHNIO CUJIbHBIX MarHuUT-
HBIX TIOJIEH. DTH TOJIT MOTYT B3aMMOJIENCTBOBATH CO
BCeMH MeETaJVIMYECKMMU YaCTAMU JIOIIaCTH, TaKUMUN
KaK M30JIUPOBAHHBIE I[N TOKOOTBOJAOB, AATYUKU
yIIpaBJIeHus, CBETOBAsI CUTHAJIU3AIUS U T.JI., U [IPUBe-
CTU K CKaUKaM HaIPSKEHUsT U BHYTPEHHEMY HCKPOOO-
PA30BAHUIO B JIOMACTSIX BETPOBBIX TYPOUH.

YauThIBast BHIIEU3JIOKEHHOE, BO U36eKaHue (Hop-
MUPOBAHUS CTPUMEPOB U UCKPOOOPA3OBAHUN OT BHYT-
PEHHUX METALIMYECKUX YacTell JIOMacTH, Ieaeco0d-
Da3HO pa3MeniaTh TOKOOTBOIbI HA BHEIITHEN TOBEPXHO-
CTU JIOTTACTU. DTO JOJLKHO MPEIOTBPATUTh 06pa3oBa-
HUE yTW BHYTPH JIOTIACTU W €€ KaTacTPo(PuIecKoro
paspyIieHus.

MesxxayHapOaHBIN CTaHAAPT [AJIsT MOJIHUE3AITUTHI
BETPOJIOTACTEN YCTAHABIMBAET CJIEAYIONINE 30HbI BO3-
JIENCTBUST TOKOB MOJTHUH 110 €€ jiyinie, puc.3 (moKa3aHo
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Tabmuua 1
HapaMeTpm 30HbI Z[eﬁCTBHS{ MOJIHUH B JIONIACTAX BETPOBBIX Typ61/lH
3oHA TONACTH JlmiHa 30HBL, M MaxkcuMasbHbIH VYnenbuas sHeprus, Zapsr®. Ki
’ HMITYJIbCHBII TOK, KA M/:x/Om P,
OA1 1 200 10 300
OA2 1—5 100 2,5 150
OA3 5—20 50 0,63 75

* CyMMapHbIil 3apsiji, IPOTEKAOUIUIT BO BPeMsi MAaKCUMAJIbHOTO UMILYJIbCA TOKA IE€PBOr0 OOPATHOrO paspsiia, MPOMEKYTOUHOrO U

IIOCTOAHHOTO TOKOB MOJIHUU.

JUist lonacty JymHol 40 M), a B Tabvie 1 — npusese-
HBI TTapaMeTPbI BO3/ICHCTBUS MOJTHUN Ha 9TH 30HBI [4].

OpHuMU U3 BHEIIHUX TOKOOTBOJOB, HCIIOJIb3ye-
MBIX B Psijie KOHCTPYKIIH, SIBJISIOTCS 1€TbHOMETAJLIN-
yeckas senTa pupmbl Dehn Tepmanus [5] u npoBos-
ast JIeHTa € aJre3MOHHBIM cJoeM (GUpPMbI Jomitec
[anusa [6]. IleabHOMeTassinyecKass HeNpepbIBHAS
JIEHTA TIPEICTaBIsIeT COOOU MEIHYIO TIOJIOCKY TTHPH-
Hoit 20 MM 1 TosnmHoOM 2,5 Mm. Heoctatkamu Takoi
JIGHTBI ABJISETCS TIJI0Xasd TEXHOJOTMYHOCTh M3-32
OTCYTCTBUS JIOCTATOYHON THOKOCTH TIPU €€ BBEICHUU
HA TIOBEPXHOCTH KOMIIO3UTA JIOMTACTHU 32 CYET HOMBIITON
TOJITIIMHBI, & TAK)Ke TIJI0Xas aire3nus K BEPXHUM CJIOSIM
KOMTIO3UTA. B mpollecce aKCIIyataluu JIJTUHHbBIE
JIOTIaCT! MOTYT I/ISI‘I/I63TI)C$I 1101 CUJIBHBIMU ITIOTOKaMU
Berpa [1], a moxas ajre3uss MOXKET HPUBECTH K
OTCJIOEHUIO TOKOOTBO/IA OT KOMIIO3UTA U TIOTEPE TIPOYU-
HOCTHU JIOTIACTH.

Ormerum, uro OGojiee MMPOKasd jeHTa (HApuMmep,
mupuHOi 10 200 MM) TakiKke HEe MOXKET CIYKHUThH
TOKOOTBO/IOM BCell TOBEPXHOCTH JIOTIACTH, & Ha/I€sKHAST
paboTa Takoi JIeHTBI IpU 00JIeACHEHUN TaKkKe CTOUT
O] BOTIPOCOM.

Hamu Oblia paspaboTaHa cucTeMa BHEIIHEH MOJI-
HHUE3AIUTBl BETPOJIONACTE Ha OCHOBe paspaboTaH-

HbIX paHee MOJTHHUE3AITUTHBIX CETOK, NCITOJTb30BaHHBIX
B aBuanuu [7, 8].

Takue ceTKW pacrosiaraioTcd Ha BHENTHEN TTOBEPX-
HOCTU JIOTIACTM B KayecTBe MOJHUENPUEMHUKA
(puc. 4, a), a MHOTOCJTIOIHASA ceTyaTas JeHTa-ITmHA
(puc. 4, 6) pacriojiaraetcst MoJi MOJHUETPUEMHUKOM
TaKyKe Ha MOBEPXHOCTU JIONACTHU TI0 Beeit eé jinne. Ot
MOJIHUE3aIIUTHBIX CETOK, IMPUMEHAEMbBIX B CaMOJIETO-
CTPOEHNH, OHU OTJIUYAIOTCA TEM, YTO U3TOTaBJIMBAIOT-
Cs1 BSI3aHUEM ITYYKa, COCTOSIIETO U3 JIBYX U OoJiee Me/l-
HBIX TTPOBOJIOK (puc. 4, a). Iletsin B ceTkax mpomnau-
BalOT JIETKOIIJITaBKUM OJIOBAHHO-CBUHIIOBBIM IIPUITOEM
I[TOC-61. Ux cTpyKTypa, TaK:Ke KaK U B aBUAITMOHHBIX
ceTkax, 00J1a1aeT AUCCUIIaTUBHBIMU CBOMCTBaMU (IIPO-
SIBJISIONIMMUCS B MOJTHUETIPUEMHUKE) 1IpU Tpancdop-
Malll U TOTJIOIIEHNN SHEPTUUN MOJIHUU. 3TOMy CIIO-
COOCTBYIOT MEXaHWM3MbI PAaCHallKu TeTeJb U HCHIape-
HUS TIPUTIOST € TIOBEPXHOCTU TIPOBOJIOK TP BO3JEH-
ctBun /[IxKoysieBa Temsia, COMPOBOXKAAIONIETO YIap
MosHUM. Kpome TOro, MexaHW3MaM#, CHUKAIONUMHI
paspymraionue AelcTBUS MOJHWH, SIBIAIOTCS pac-
MpsSIMJICHUE TIPOBOJIOK B TIETJISIX TPUKOTAKHBIX STYECK 1
UX BBITATUBaHNE U3 ITOJIMMEPHOTO CBA3YIOMIETO.

CeTuatrblii MOJTHUETIPUEMHUK HEOOXOAUMO PACIIO-
JlaraThb Ha TOM YacTW MOBEPXHOCTH JIONACTH, KOTOPAs

Puc. 4. Panmonanbhas cuctemMa MOJTHUE3ANTUTDI JIOTIACTEi BETPOBbLIX Typ6I/IHy COCTOAIaA U3 CeTYaATbIX: MOJIHI/IerI/IéMHI/IKa (a) n

MostHreoTBoAa (6)
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0 CTATUCTUKE B HAUOOJIBINEN Mepe TTOIBEPIKEHA MTopa-
sxennto MosHUe (30HBI OA,, OA, n OA,). BosmoxHO
TaKKe PACIoNOKEHUE TAKOTO MOJHUETPUEMHUKA Ha
BCell TOBEPXHOCTU BETPOJIONACTEH C OXBATOM 30HBI
OB. Baxro Tak:ke NCTOIb30BATh PAITMOHAIBHYIO KOH-
CTPYKIIUIO MOJIHUEOTBO/IA, KAK MOKA3aHO Ha pucC. 46
(TUHBI 711 0TBO/IA OOJIBIINX HJIEKTPUUECKUX 3aPSIIOB
B 3€MJIIO), KOTOPBIH, BCTPAMBAETCsI B BETPOJIONACTb.
Ero pexkomenmyercss W3roTaBJWBaTh W3 TaKeTa,
COCTOSIIETO M3 HECKOJBKUX CJIOEB METHBIX TPUKOTAK-
HbIX CETOK B BUJIC HOpI/ICTOfI TMWHBI, 3JIEKTPUYECKN
CBSI3aHHOW ¢ MoJsHUEnpuéMHUKOM. CTpPyKTypa H
COCTaB CETOK JIJISI MOJTHUEOTBO/IA MOXKET COBHAJATD C
MaTepuaIoM MOJHUENPUEMHUKA, OJHAKO CcedcHue
MOJTHIEOTBO/IA JIOJKHO ObITh YBEJTUYEHO JIJIST TIPOITYC-
KaHUsT GOJIBIITIX TOKOB. TOTO U JIOCTUTAIOT My TEM yBe-
JIMYEHUS KOJUYECTBA CJIOEB CETKU B MOJIHUEOTBOJIS-
el ImHe.

DJIEKTPUIECKOE COMTPOTUBIIEHUE MOJHUE3AIUTHBIX
CETOK, MCIIOJIb3YEMDBIX [IJIA MOJIHI/IGHPI/IéMHI/IKOB n MOJI-
HUEOTBOAANIMNX IITWH, B IPUHITAUTIE, 3aBUCUT OT MaTepHra-
Jia ¥ TMaMeTpa TIPOBOJIOK, TPUCYTCTBUS JIETKOTIIIABKOTO
TIOKPBITHUA Ha MMOBEPXHOCTU IIPOBOJIOK M B MeCTaX HX
KOHTAKTa B ITyYKe MPOBOJIOK 1 TeTJisTX (Tabir. 2).

3aBUCUMOCTH YIETBHOTO 3JICKTPOCOTTPOTUBIICHUS
CeTYaTbIX IIOJIOTEH OT UX HOBerHOCTHOfI IIJIOTHOCTN
(puc. 5) MOKa3bIBAET, UTO MyTEM MOAO0PA COCTABA MEJI-
HBIX IIPOBOJIOYHBIX KTYTOB MOKHO CHU3UTDH BEC CETOK
IpU  COXPaHEHUH HeOOXOAUMOIl MPOBOIUMOCTHU
TOKOOTBOJSIIMX [10JI0TeH. Takum 00pa3oM, nmoadupast
COCTaB U CTPYKTYPY BA3AHDIX U BA3aHO-IIAAHBIX CETOK,
MOJKHO IIOBBICUTH MOJJIHHE3aIIMIICHHOCTD Jonacrei
IIyTeM Opranmndanu AUCCUITAIIUN IHEPTUN MOJJITHUN
MOJTHUETPUEMHUKOM 1 3(h(HeKTUBHOTO (6€30TacHOTO)
MOJIHIEOTBOIA AJIEKTPUUCCKUX 3aPS/I0B B 3€MITIO.

B pesynbraTe MpOBEIEHHBIX Pa3PSMHBIX UCITBITA-
HUIL 6bIJIO YCTAHOBJIEHO, YTO B Ka4e€CTBE€ MOJIHUEIIP-
EéMHUKA B JIOTIACTSIX BETPOATPETATOB JIyUIIIe NCIOJIB30-
BaTh CETKY M3 HECKOJIbKIX ME/IHBIX TPOBOJIOK, TMAMET-
pom or 0,08 no 0,12 mm. [ljg HajexHON 3alUThi
HEOOXOAUMO MOKPBITh CETKON Ty MOBEPXHOCTH JIOTIA-
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Puc. 5. 3aBUCUMOCTD y/IETBHOTO MOBEPXHOCTHOTO
3JIEKTPOCOTIPOTUBJICHNUSI CETOK OT MOBEPXHOCTHOI IJIOTHOCTH:

1 — cetku u3 poBosioku auamerpom 0,08 mwm (1,2,3 mpoBoJioku B
nyuke); 2 — anamerpom 0,12 mm (1,2,3 1poBosIOKH B ITyuKe)

CTH, JUIST KOTOPOIl CyIIeCTBYeT HauOOJbBIINI PUCK
nonajganus MoJsHuM, Takum 06pasoM, pu JIelcTBUN
MOJIHUM CeTKa CO3[aCT dKPAHUPYIONMINEe BO3/EHCTBUE
Ha BO3HMKAIOIINE 3JICKTPOMArHUTHBIC TOJL, a TPHU
ylape MOJTHUM B JIOTIACTb — TPOSBJISAET JAUCCUTIATUB-
HbIe CBOMCTBA W TIEPEHOCUT 3apsiji MO TOKOOTBOLY K
CUCTEMe 3a3eMJICHUS BeTpoarperara.

OTIMYnTEeNIbHOI 0COOEHHOCTBHIO pa3paboTaHHOIO
TOKOOTBOJIA OT OMHUCAHHBIX B [5, 6] KoHCTpyKImii
ABJIAETCSA TIOPUCTag CTPYKTypa W PesbeHOCTh €ro
MMOBEPXHOCTH, a TaKKe BO3MOKHOCTH BapbHPOBAHUS
CBOMCTB TOKOOTBOZA TYTEM W3MEHEHUS KOJIUICCTBA
IIPOBOJIOK B ITyYKe CETKU W CJIOEB CETOK.

BriBobI

Paspaborana crucTeMa MOJHHE3AIIUTHI JIOMACTEH
BETPO3JIEKTPOTeHEPATOPOB, KOTOPAsl CO3/AET CJIeyIO-
IMe perMyIiecTBa 1Mo CPaBHEHUIO C CYIIeCTBYIONH-
MU CHCTEMaMU:

- BBICOKYIO DJIACTUYHOCTH 32 CYET OOBEMHOI CTPYK-
TYPBI TPUKOTAKHON CETKH;

Tabsuia 2
JJIEKTPUYECKOE COMPOTHBIECHNE 00PA3IOB BA3aHO-NIASTHBIX CETOK
YneiapHoe
HOBerHOCTHaﬂ MMOBEPXHOCTHOE
MarepuaJ NpOBOJIOKH CETKH y Tommuna nojsoTHA, MM
IIJIOTHOCTD, T/M JIEKTPOCONPOTUBJICHU
e mojgotHa, MOM

Jlarynb (1 vute) D 0,1 MM 112,0 0,39 637,5
Mensb (1 autp) @ 0,1 Mm 142,0 0,38 9,9
Menb (1 5uTh) D 0,12 MM
aysxerHas npurnoem [I0C-61 1630 0.42 6.7
Menb (2 nutn) @ 0,12 mm
ayskerHas rpurioem [1OC-61 327.0 0,53 3,3
Menp (3 autnn) @ 0,12 MM
ayskennag npunoem [10C-61 457,0 0,64 2,33
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- yJydIllleHue aiTe3UU CEeTYAThIX 3JeMeHTOB Mos-  [3] Design guide for glass fiber reinforced plastic wind turbine

HUE3AIUTHI K CBA3YIOIIEMY KOMIIO3UIIMOHHOTO MaTe- blades [ Dnekrponnsiiipecype] www.wxguardwind.com

puaJja JIonacTu; [4] Madsen S.F. Proposal of New Zoning Concept
- BO3MOKHOCTH Ha(OPMOBKM CETKU Ha OGOJIbIINE Considering Lightning Protection of Wind Turbine

yuacTky Jjionactu (6o Ha BCIO €€ IIOBEPXHOCTD ); Blades. Journal of Lightning Research. 2012, 4, 108-117.
- BO3MOKHOCTD BapbUPOBAHUSA MPOBOJIOK B Tyuke  [5] Lightning Protection  [diekrtpoHHbIl  pecypc|

CeTKU M KOJIUYeCTBa CJIOEB CETOK C L[eJIbI0 CHUKCHUS www.dehn.de

Beca 1pu 0e30IaCHOM OTBOJEe 3apsijga MojaHuM B [6] Lightning protection of a wind turbine blade [Dnext-

3eMJII0. ponnbiii pecypc] http://wwwjomitek.dk/index.php?p

age=liprotection
Jlurepatypa [7] Bummnsxos JI.P. Bsaszano-nasiuble MeHble CeTKU U yIile-
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Vishnyakoo L.R., Zubkov 0.V., Kokhaniy V.0., Kokhana I.M.

Frantsevich Institute for Problems of Materials Science of NAS of Ukraine. Ukraine, Kiev

KNITTED SOLDERED WIRE MESHES FOR LIGHTNING PROTECTION
OF WIND UNIT GENERATOR BLADES

The lightning protections systems existing in the wind power industry were analyzed. The scheme of stream-
er formation upon the external non-conductive blade surface, near the attachment point, is presented.
The zones of action and parameters of lightning currents along the wind unit generator blade are identified.
A lightning protection system for wind unit generator blades consisting of a meshed lightning receiver and
meshed lightning conductor (bus rod) is developed. Advantages of the proposed system are defined as being
over other lightning protection systems.

Keywords: lightning protection; blade; lightning strike; lightning conductor; streamer; lightning receiver; knitted sol-
dered mesh; energy dissipation.
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" AO «VkpanHckuii HayUHO-HCCIeI0BATebCKHil HHCTUTYT aBHAIIHOHHOI TeXHOJIOTHH> . YkpauHa, r.Kues.

’TTI <AHTOHOB». Ykpauna, r. Kues.
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COBEPIIEHCTBOBAHUE TEXHOJIOTUU OBPABOTKH TOYHBIX OTBEPCTHI
MOJI KPENEK IIPU CBOPKE ABUAIIMOHHBIX KOHCTPYKIIUI, COAEPKANIUX
9JIEMEHTDI 3 ITOJMMEPHbBIX KOMIIO3UIIMOHHBIX MATEPUAJIOB

IIpedcmasnensvt pesyavmamol SKCNEPUMEHMATLHIX PAGOMBL C OMPAGOMKYU MEXHON02UU 00PAdOMKU MOY-
HbLX omeepcmuil nood Kpenedc npu coopKe ABUAUUOHHBIX KOHCMPYKUUIL, COOEPIHCAUUX ITIeMEHMbL U3 NOJUMED -
HbIX KOMNOZUYUOHHBIX MAMEPUATO8, C UCNOTb30BAHUEM CEEPIIUNLHOU MAWUHBL C ABMOMAMUYECKOU nodaueil.
IIpoananusuposarvt pesyivmantovl YCMAIOCMHHIX UCKLIMAHUY 00PA3108 COeOUHeHUI.

Kniouesvie crosa: obpabomrxa omsepcmuil; céepienue;
MAWUNA C ABMOMAMUYeckoll nodaue.

AHajin3 0TeYeCTBEHHOTO U 3apyOeKHOro IMpo-
U3BOJICTBEHHOTO OIIBITA, & TAKKE TyOJIUKAINH, CBU/IE-
TEJILCTBYET O TOM, YTO BOTIPOCHI, CBSI3aHHBIE CO COOP-
KOl KpPYIMHOTaOAPUTHBIX BBICOKOHATPY/KEHHDBIX aBUA-
[IUOHHBIX KOHCTPYKIMiT (TIPeXK/e BCEro, arperaTos
IJTaHepa caMoJIeTa, BEPToJieTa) sIBJISAIOTCS TT0-TIPesKHe-
My aKTyajabHbIMU [1].

[Tpu 9TOM MOKHO OTMETHUTD, UTO OJHUM U3 Hanbo-
Jiee aKTUBHO 00CYIKIAEMBIX U UCCIIEYEMBIX BOITPOCOB
ABJIAETCA TeXHUYECKas U aKOHOMUYecKas ahderTus-
HOCTb TEXHOJIOTUN 06PaOOTKH TOYHBIX OTBEPCTHUH TIOJ
kpenesk (60ThI, GOJMT-3aKJIENKH U T.IL) B YCIOBHSIX
arperaTHO-cO0POYHOr0 MPOU3BOJCTBA KOHCTPYKITHIA,
COZIePKAIINX DJIEMEHTHI U3 TIOJUMEPHBIX KOMITO3U-
nuonubix Matepuason (ITKM).

Taxkast curyarust OGbSICHSIETCSI MHOTUME 0OCTOSITE b=
CTBaMH, CPEJIN KOTOPHIX MOKHO BBIIEJUTD CJIETYIOITHE:

- kaxapiii [IKM cam 110 cebe sBisieTcst KOHCTPYK-
1Meil BCJIe/ICTBUE CBOEH TeTeporeHHOW CTPYKTYPHI,
c(hOpMUPOBAHHOII B IIPOIIECCE TPOEKTUPOBAHUST U TTPO-
U3BOJICTBA, C YYETOM IIPOYHOCTHBIX, BECOBBIX 1 TIPOYIX
TpebOBaHWIT U KPUTEPUEB;

© MarsuenkoB.A., Pyasko A.H., Komonos A.I1., Kocoit 3.A., 3akomokna A.C.

NOIUMEPHBIL KOMNOSUUUOHHLIL MAMEPUATL; CEEPIULLHASL

- COEIMHEHUST B KOHCTPYKIIUU arperaTtoB ILIaHepa
peCTaBstioT coboil Kak oxHopoaabie (IIKM-+TIKM),
tak u cMmeranubie (ITKM+AL TIKM+Ti u T.71.) make-
TbI, TEXHOJIOTHSI 0OPabOTKM OTBEPCTUN B KOTOPBIX CIIe-
uUUHBI;

- BBICOKAsI CTOUMOCTD M CPAaBHUTETHHO HEBBICOKAsI
CTOWKOCTh PEKYIIETO WHCTPYMEHTA, UCIOJIB3YEMOTO
st 06pabOTKM TOYHBIX OTBEPCTHII B OJHOPOIHBIX U
CMEIaHHbBIX TTAKeTaX, co/iepKaiiux saeMenTsl 13 [TKM;

- BBICOKME TPeOOBAHUS K TOYHOCTU M KAdeCTBY
OTBEPCTUH, Kak (DaKTOpaM, CYIIECTBEHHO BJIMSIIONIINM
Ha [IPOYHOCTD U PECYPC KOHCTPYKIINI;

- BHAUUTEJIbHAS YACTh COETUHEHMIT BBITTOTHSIETCS B
YCJIOBUSIX CTAlleJIbHON COOPKU arperaToB, YTO CYIIE-
CTBEHHO 3aTPY/AHSET WM HCKJIIOYAET BO3MOKHOCTH
MCIOJIb30BaTh I 06PabOTKU OTBEPCTUI CTal[MOHAp-
Hoe 000py/I0BaHHE.

ITpesicTaBieHHbIE HUJKE MaTe€PHAIbl UJLTIOCTPU-
PYIOT PE3YJIBTAThl OMBITHO-KOHCTPYKTOPCKO-TEXHOJIO-
rudeckoit pabotsr (OKTP), BBITONHEHHON CITEIaIi-
cramu I'Tl «<AHTOHOB», YkpHUUAT u xommanun
Atlas Copco, crenmanusupyolieiics Ha pazpadoTke 1
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