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HCCJIEJOBAHME SKPAHUPYIOIIMX CBOMCTB TPUKOTAXKHBIX MOJIOTEH, COJAEPKAIINX
METAJIVIMYECKHUE U YIJIEPOJHBIE HUTHU

ITpoBeneHs! HecIe10BaHUs SKPAHUPYIOMINX CBOUCTB TPUKOTAXKHBIX IOJIOTEH, COAEPIKAIIUX METAUIMIECKUe U YIIIepoHble HUTH. [IpoaHanu3upoBana
3aBUCUMOCTb KO3((UIMEHTa IKPAHUPOBAHNS TPHUKOTAXKHBIX MOJOTEH OT BUJA U KOJIMYECTBA TOKOIPOBOAAIIMX HUTEH B My4Ke TEKCTHIBHBIX HUTCH,
OT BHJA MNEpeIUIeTeHHs] U IUIOTHOCTU TpHKOTaxka. JIs IONOTeH, comeprkalluX INPOBOJOKY W3 Hepxaselomed cramu guamerpom 0,032 mm
MaKCHMaJIbHBIH K03 PUINEeHT SKpaHupoBaHus paBeH 46 nb. [onoTHa, BKIIOUAOIUE B CTPYKTYPY yIiIepoaHsle HUTH YH-2 MOXKHO peKOMEHIOBATh
JUI SKpaHUPOBaHUS OOBEKTOB ¢ ociabnenueMm curHaia 1o 40 nb. JlaHel peKOMEHJIAUMU MO COCTAaBY, TEXHOJOIMU WU3TOTOBJICHUS U HNPUMEHEHHIO
9KPAHUPYIOIMINX TPUKOTAXKHBIX ITIOJIOTEH.

KnaioueBble cJI0Ba: SKpaHHPYIOIME MAaTepHANbl, TPUKOTAXKHBIC IIOJOTHA, METaJUIMYECKHe HHTH, YIJIEPOJHBIE BOJOKHA, KOd(GHIMEHT
SKPAHUPOBAHUS, HIEKTPOCONPOTUBIICHUE, CTPYKTYPa TPUKOTAKHOTO MOJIOTHA.

I. M. KOXAHA,
I. M. OBOJI€EEBA
JOCJIKEHHSI EKPAHYIOUYNX BJIACTUBOCTEN TPUKOTAKHMX MOJIOTEH, IO MICTATH
METAJIEBI TA BYTJIELEBI HUTKH

O. B. MA3HA, B. 0. KOXAHHH, 0. M. AH/IPIEHKO, O. I1. APEMEHKO,

ITpoBeneHi nociiHKeHHs eKpaHyIOUUX BIACTHBOCTEH TPHUKOTaXKHUX IOJIOTEH, SIKi MICTATH MeTaJIeBi Ta ByrieneBi HUTKH. [IpoaHanizoBaHO 3a1eKHOCTI
Koe(ilieHTa NOrMHAHHS TPUKOTAXKHUX MOJIOTEH BiJl BUAY Ta KIJIBKOCTI CTPYMONPOBIJHUX HUTOK B IMy4KY TEKCTUJILHUX HUTOK, B/l BUJY IEPEIUICTECHb
Ta IUIBHOCTI TPUKOTaxy. /Iy MOJOTEH, 1m0 MICTATH APIT i3 HepxkaBitouoi crami aiamerpoM 0,032 MM MakCHMalbHHUN KOe(il[iEHT eKpaHyBaHHS
nopiBaioe 46 nb. ITonoTHa, M0 BKIIOYAIOTH B CTPYKTYpPY ByrielneBi HUTKH YH-2 Mo)kHa peKOMEHIyBaTH UL €KpaHyBaHHS 00’ €KTIB 3 IOCIa0ICHHM
curHany 10 40 n1b. Hapani pexomeHnanii moso BUOOPY CKIaIy, TEXHOJIOTIi BUTOTOBJICHHS Ta 3aCTOCYBAHHS CKPAHYIOYHX TPUKOTAKHUX TOJIOTEH.

Ku1104oBi ci10Ba: expaHyroui MaTepialy, TPUKOTaXHI MMOJOTHA, METAJIeBi HUTKH, BYTJICLIEBI BOJIOKHA, KOSDILIEHT eKpaHyBaHHsI, €IEKTPOOIIip,
CTPYKTYypa TPUKOTAKHOTO IIOJIOTHA.

I. N. KOKHANA,

I. N. OBODEEVA
INVESTIGATION OF THE SCREENING PROPERTIES OF KNITTED FABRIC THAT CONTAIN
METAL AND CARBON THREADS

A. V. MAZNA, V. A. KOKHANYY, E. M. ANDRIENKO, O. P. YAREMENKO,

The results of a study present the screening properties of knitted fabrics containing metallic and carbon filaments. The analysis shows the dependence
between the coefficient of absorption of knitted fabrics with the type and number of current-carrying yarns in a bundle of textile yarns. In addition, the
influence of the weave type and the density of knitwear on the absorption coefficient were determined. Recommendations are given on the choice of
composition, manufacturing technology and application of shielding knitted fabrics. The use of shielding material from knitted fabric using stainless
steel wire 0,032 mm in diameter provides a maximum screening factor of 46 dB. Fabrics with the inclusion of carbon yarn UN-2 in the knitted
structure can be recommended for shielding objects with attenuation of signal up to 40 dB.

Key words: shielding materials, knitted fabrics, metallic threads, carbon fibers, shielding coefficient, electrical resistance, knitted fabric
structure

Beenenne. B Hame Bpems pa3paboTka cucTeM
9KpPAHUPOBAaHMA M  3alUTHl  OT AJIEKTPOMAarHUTHBIX
m3nydeHuit (OMU) sBnseTcss axkTyanbHOW NpoOJIeMOH.

9710 CBSI3aHO c HETPEPLIBHO pactymum
JNEKTPOMArHUTHEIM ~ (OHOM,  yBeNWYCHHEM  YHCIIa
CTaHLIUK MOOHIIBHOMI CBSI3H, pagvocBs3u u

panuonokanuy, wucnoib3oBanueM CBY obopymoBanwms,
IIMPOKUM HCTIONB30BAaHUEM DJIEKTPOHHON TEXHHUKA U
TEXHOJIOTHI B MPOMBIIUIEHHOCTH ¥ OBITOBBIX YCIOBHAX U
T. 1. [1-2].

OkpanupoBaHue — Hanbosee dPPeKTHBHBIA crOCOO
3alIUThBI OT BOB}IGﬁCTBHﬂ 3J'IeKTpOMaI‘HI/ITHI)IX noneﬁ u
JIOKANMM3allMi M3NMydeHuH Jro0bIx cpeactB. OcobeHHO
aKTyaJ'II)HI:IM SABIACTCA CO3JaHUC I‘I/I6KI/IX7 MO6I/IJ'H)HI)IX,
BO3IYXONPOHUIIAEMBIX, TEXHOJIOTHYHBIX U JIEIIECBBIX
MaTepHalioB, OOECIICYMBAIONINX JOCTATOYHYIO CTEICHb
npensiTctBoBanus OMU B MIMPOKOM AMAna3oHEe 4acToT.
['ubkue  DIIEKTPOMArHUTHBIE  MAaTEpPHANbl  HAXOIAT
IUPOKOE TPUMEHEHHE HE TOJBKO I MPEAOTBpPAIICHUSL

HE)KeNaTeNbHBIX BO3JCHCTBUIN Ha AIIEKTPOHHYIO TEXHHUKY,
a TaKKe aKTyaJbHBI U B JIPYrUX OONAacTsAX, TaKkuX, Kak
3alUTa >KUBBIX OPTaHU3MOB OT BPEIHOTO BO3ACUCTBUS
OMMU, s co3maHus OAEXKIbl U HAKUAOK CIHEIHAIBHOTO
Ha3HAYEHHs, MPEMATCTBOBAHUE  IICKTPOMArHUTHOMY
KaHaIy yTEUKH nHpOpMAaIHH, CHI)KEHHE
PaIMOIOKAMOHHON 3aMETHOCTH OOBEKTOB M 3aIllHUTa
YCTPOUCTB 00paboTku nHpOpMAITHN oT
3JIEKTPOMArHUTHOTO BO3AeNcTBUSA [2—4].

IIpu pa3paboTke KOHCTPYKIMH 3aIUTHBIX 3KPAaHOB
oT OMMU ucnons3yroT pa3IndyHbIe MaTepHalIbl, CIOCOOHbIE
oTpakaThb miIM mnormomars OMM B ompeneneHHOM
nuamasoHe 4acToT. CyIecTBYIOIIME SKpaHUPYIOIIHe
MaTepuagbl OTIMYAIOTCS 10 COCTaBy M CTPYKTYype.
Meramumueckie SKpaHUPYOUIME MaTepuassl 00JagaroT

BBICOKOIl NPOBOAMMOCTBIO, @ METaUIbl MOATPYIIIBI
JKelesa eme M MarHuTHBIMH  cBoicTBaMH. OHH
OTIINYAIOTCA BBICOKOH 3¢ PEKTUBHOCTHIO Ha

paano4acToTax U TCXHOJOTHUYCCKU BBIMMOJHAIOTCA B BUIC
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CIUIOIIHBIX U Tep(OpPUPOBAHHBIX JIMCTOB, CETOK HWIIM B
BUje MOKPBITUH. OJHAKO METANINUYECKUE dKPaHbl UMEIOT
BBICOKHH KOY()(QHULMEHT OTpa)KeHWsl, CBSA3AaHHBIH C HUX
BBICOKOM 3JIEKTPOIPOBOJHOCTRIO. J[Is1 SKpaHMPOBaHUS
OMMU 3a cyeT oTpakeHUs] MOT'YT NPUMEHSITHCA U Jpyrue
IEKTPOIPOBOIHBIC MaTEPHANbl, HAPUMEp, YrIepOIHbIC
BOJIOKHA WJIY TTOJIMMEPHBIE KOMIIO3UIIMOHHBIE MaTEPHAIBI.

OnmanM n3 HamboJee MEepCIeKTUBHBIX HANpaBICHUH
9KPaHUPOBAHUS SBIISIETCSI WCIIOJIB30BAHME BOJOKHHUCTHIX
MmarepuanoB. OHM  OTIMYAIOTCA  HEOOXOANMBIMH
MEXaHWYECKUMH XapaKTePUCTHKAMH W THOKOCTBIO, a
TaKkXKe IM03BOJIAIOT PEaln30BaTh YACTHUYHOE IOIJIOUICHUE
OMMU 3a cuerT OCOOCHHOCTEH CTPYKTYphl MaTepuaa.
TpuxoTaxkHas TEXHOJIOTHUS H3TOTOBIICHUS
9MEeKTPOMAarHUTHHIX 3KpaHoB (OMD) H3 BOJIOKHHCTHIX
MaTepHaJiOB MMEeT TaKue IPEHMYINECTBa, KaK BBICOKHE
TEXHOJIOTHYHOCTh U MPOU3BOIUTEIFHOCTH COBPEMEHHOTO
BSI3IIBHOTO 00OPYZOBAaHUs, OTHOCHUTEIHHO HEBBICOKAsS
CTOMMOCTh IIpoliecca MPOU3BOJCTBA, MO3BOJSIET CO31aTh
KOHCTPYKIINH c MOBBIIIEHHOH MPOYHOCTBIO,
BO3/yXOINPOHUIIAEMOCTBI0 M JIp. TEXHOJIOTHYECKUMH H
9KCIUTyaTallHOHHBIMH XapaKTEepPUCTHKAMU [2].

OpmauM w3 HamboJee WIMPOKO PacCHpPOCTPAHEHHBIX
TEXHOJIOTHYECKUX pelieHni co3fganus THOkux OMD u
3aITUTHOW OJIEXK/IBI ABJISAETCS UCIOIb30BaHUE B CTPYKTYpE
MIOJIOTEH U3 3JIEKTPOIIPOBOIHBIX MAaTEPHAJIOB, HaIpUMep,
METAUNIMYECKUX WIM YIIEpOaHbIX HUTEeH. M3BecTHo,
HampuMep, MPUMEHEHHE METAUIMYECKUX M YTIIEPOIHBIX
HUTEH B KayecTBe TOKOMNPOBOISIIUX DJIEMEHTOB B
CTPYKTYype MaTepHala Juis CIeloAeKabl. [5—6].

Hna 3amutel ot OMUM nepcrnekTUBHON sIBIsieTCS
pa3paboTka ™  HCCIEAOBAHUE  PAIMOTIOTIIONIAIONINX
HATOJHUTENEH U MOKPBITUH, OCHOBON KOTOPBIX SIBIISIIOTCS
yrnepoansle  BosiokHa. C  HMCHONIB30BAHHMEM — ITHUX
HAMOJHUTENEH  MOTyT  OBITh  TOJIYYEHBI  HOBBIE
TEKCTUIIbHBIE KOMITO3UIIIOHHBIE MaTepuasl u
pa3paboTaHbl TEXHOIOTHYECKHE MPOLECCHl N3TOTOBICHHS
9KPAaHUPYIOIIUX 3alIUTHBIX MAaTepuagoB Pa3IUIHOTO
Ha3HAYCHHSL. ITo BEJINYMHE YIEIBHOTO
3JIEKTPOCOIPOTUBIICHUS (10°-10° OM - M)
yraerpa®uToBEIE MATepHAaJEbl, B TOM UHCJIE
u BOJIOKHHCTEIE, IIDHHaZAJIEeXaT K
IIOJIYIPOBOLZHMKAM. IIo TUIIY IPOBOAUMOCTHU
Kap60OHH3UPOBAHHBIE BOJIOKHA I'PaHHUuaT C
OpPraHNMuUEeCKHMH IIOJIYIPDOBOAHHKAMH, a
rpa®uTHU3NPOBAHHEBIE BOJIOKHaA
OXBATEBIBAIOT IIDOMEXYTOK oT
IIOJIYIIPDOBOOAHHUKOB oo IIDOBOOLHHUKOB.
N3MeHeHME DIIEKTPOOU3INUECKUX CBONCTB B
TakKUX MUDPOKUX IMDeZesiaXx O6YCJIOBJIEHO
CTPYKTYDPHEIMH OCO6EHHOCTAMU BOJIOKOH B
3aBHCHMOCTH OT YCJIOBHM M TeMIepaTyDEI

TepMOO6pPab0TKU IIPU UX HNOJYUEHUU.

JUis co3maHus TMOMUMEPHBIX CIOHCTHIX OMD B
MIOJINMEPHYIO MaTpHILy BO3MOKHO BBEICHHUE
METAJUTHIECKUX W YTJIEPOJAHBIX HUTEH, METaTHYeCKUX
crnupaiei, yriaepoJHbIX TKaHEH M METaNIMYeCKUX CETOK
[1]. Beo moka3aHo, YTO BOJIOKHUCTBIE MaTepHasbl M3
IMOJIMATHIICHA C UCIIOJIb30BAHUEM METANIMICCKOM CETKH K

YIJIEPOAHBIX BOJIOKOH OTHOCSTCS K OMD oTpa)aromero
THNa: KOA(QQUIMEHT OTPAKCHHS CPABHUM C OTPAKCHHUEM
OT MeTauimdeckoro Jsucta. [lpu 3TOM mnpuUOIMKEHUE
CBOKCTB KOMIIO3ULIHOHHOTO MaTepuaa K
METAUIMYECKOMY JIUCTY HaONIoAaeTcs NpH yBEIWYECHHU
TOJIINHBI, AIEKTPOMPOBOTHOCTH M MAacChl YTIIEPOIHBIX
HUTEW Ha eAWHUILY JIHMHEI 00pasia.

B mnacrosimee BpeMs B YKpauHE NPaKkTUYECKH HE
TIPOU3BOIATCS TEKCTHIIbHBIC KOMIIO3HITOHHEIE
MaTepHabl JUTS 3aITUTH oT BO3ICHUCTBUA
9JEKTPOMArHUTHOTO W3IYYCHUS, UMEIOIINE MpHUeMIIEMbIe
JJICKTPOMArHUTHBIC XaPAKTEPUCTHKH TMPH HEOOBIIOM
Bece U TonmiuHe. IlosToMy 3amavamu paboThI SBISETCS
paspaboTka KOMIIO3UIIMOHHBIX rerepoa3HbIX
9KPAHUPYIOIIUX MaTepHasoB, coJiepKalux
METAUIMYECKUE W YIVIEpPOJAHbIE BOJIOKHA CHOCOOHBIC
3¢ GEKTUBHO 3KpPaHHPOBaTh W/WiK moriomars MU,

MOJNyYeHHE W AaHAJIM3 HOBBIX O3KCHEPHUMEHTAIBHBIX
JaHHBIX O BIMSHAM COCTaBa M CTPYKTYpbl Ha
9KpaHHUPYIOIINE XapaKTEePUCTUKH MaTepHaJIoB,

pa3paboTKa TEXHOIOTUU UX H3TOTOBIICHUS.

Henbio naHHO padoThl SBISETCA HCCIEAOBaHUE
DKPaHUPYIOMIMX  CBOMCTB  TPUKOTKHBIX  IOJIOTEH,
colepKaluX METAUTMYECKUe M YTJIEPOJHBbIE HUTH, B
3aBUCHUMOCTH OT CTPYKTYPhI H COCTaBa MOJIOTEH.

OO0pa3upl JKPAHUPYIOIIUX MATEPUATOB IS
HCCIIEJOBAHMS HM3TOTOBJISIIINCE 1o TPUKOTAKHOM
TEXHOJIOTHH C MCIOJb30BAHMEM METAIMYECKUX M
YIIIepoHBIX HUTEH (pHc. 1).
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Puc. 1-O0pas3ipl S5KpaHUPYIOIIX TPUKOTAKHBIX MAaTEPHATIOB:
a — ¢ METAJUINYECKON HUTBIO; O — C YIIIEpOTHON HUTHIO

Jist  monmydeHuss MOJNOTHA MO  TPUKOTAXKHOU
TEXHOJIOTHH HCIIOJIL30BaJIM. IUIOCKOBS3alIbHBIE MAIHHEI
mapku [IBIIOM 3, 6, 10 u 12 xmaccoB. TpukoraxxHoe
MOJIOTHO  BSI3alM W3  Iy4yKa  TEKCTHWIBHBIX H
METaJNIMYeCKUX HUTeH. B KauecTBe TOKONPOBOASALICH
METaJUIMYEeCKO HUTH HCIIOIh30BaIach TOHKAs IMPOBOJIOKA
u3 Hepxaseroule cranu guamerpom 0,032 MM Mapku
X18H10T B 2-8 cnoxenuil u yrinepoanas HuUTbL YH-2,
nuHEeHOH mIoTHOCThIO 140 Tekc. VYriiepoaHble HUTH
XapaKTepU3YIOTCI BBICOKOW MPOYHOCTHIO, BBICOKHMU
ANEKTPOTIPOBOIHOCTRIO M TEIIOCTOMKOCThIO. Cremyer
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OTMETUTh, YTO YIJIEPOJHbIE BOJOKHA IOJYYalOT U3
BHCKO3HBIX WJIM TMOJHAKPUIOHHTPUIBHBIX BOJOKOH IO
cHeuuajibHBIM  pexuMaMm  TepMmoobOpabortku.  Kak
YIIOMUHAJOCh BBHIIE B 3aBUCHUMOCTH OT pEXUMA
TepMOOOPabOTKH YIJIEPOAHBIC BOJIOKHA IOJPA3ICISIFOTCS
Ha KapOOHW3HMpOBaHHBIE M rpaduTH3npoBaHHBIC. Takue
HUTH MOTYT OBITh POBHBIMH WM TEKCTYPUPOBAHHBIMH
(BOJTHUCTBIMHU). VYrneponHas HUTH YH-2
(TY 88 YCCP 06278-97) HMeeT 00BEeMHYIO
TEKCTYPUPOBAHHYIO CTPYKTYPY, YTO IO3BOJISIET HOJIYYHUTh
MOJIOTHO C PAa3BUTOM IOIVIOLIAIONICH ITOBEPXHOCTBHIO, B
o0beMe KOTOPOH MOMET HPOMCXOIUTH MHOTOpPa30BOE

NEPEOTPAKEHUE  DIIEKTPOMATHUTHBIX  BOJH.  Ham
IIPAKTUYECKUH OIBIT IIOKA3bIBACT, YTO YIJIEPOAHAs HUTH,
B BULY HNOBBIIIECHHOU 0OpPBIBHOCTH, II0XO

nepepabaThiBacTC Ha TPUKOTAXKHON Marmae. UTOOBI
obmerynts ee nepepabOTKy K  YIJIEPOIHOH HUTH
MTOJICOCAMHSIOT TEKCTIIIFHYK HUTh, KOTOpas OepeT Ha
ce0s 9acTh Harpy3o0K B MPOIECCE BS3aHHA TEM CaMbIM
YMCHbIIass OOPBIBHOCTh YIUIEpOmgHOW HUTH. OO0pa3isl
TPUKOTAXKHBIX TOJOTCH M3TOTABIUBAIHU MEPEIUICTCHUIMHU
«racTuk», «panr» u «momydanr». CTPYKTypBl TaKHX
MOJIOTEH OJIM3KH K TKaHbIM, a IIOJIOTHO HMECT IIPAMBIC
KPOMKHU W HE 3aKpydmBaeTcs 1mo Ookam. J[ns mpoBeaeHus
WCTIBITAaHWH ~ OblIa  W3TOTOBJIGHA cepus  00OpasIloB,
XapaKTepUCTHKA KOTOPBIX IpUBEACHA B Ta0. 1.

Metoasl uccjenoBaHus. B jmaHHOW  pabore
HCCIIeAOBAIN KOA(pGUITHEHT SKPaHUPOBAHU
TPUKOTAXHBIX TOJOTEH B 3aBUCHMOCTH OT 4YHCIA
MCETAJUIMYECKUX W  YIJICPOAHBIX HUTCH B  Iy4Ke
(KOMIUIEKCHOW HUTH), IUIOTHOCTH BSI3aHUS TOJOTHA H
BHJIA MIEPEIUICTCHUS.

D¢ pexTHBHOCTD SKpPaHUPOBAHUS MOJIOTHA
onpejieNsieTcsl  Kak  OCNa0JeHWe  HalpsDKeHHOCTH
AEKTPOMArHUTHOTO TIOJIS IPH HAIWYIHH SKPAHUPYIOIIETO
MaTepHaja i ero OTCYTCTBUH.

Js ompeneneHuss KO3PQPUITUSHTA SKPAHUPOBAHUS
HCTIBITAaHHE  00pa3IioB  SKPAHHPYIONINX  MaTepHaIOB
MPOBOMIIINCH MO MeTonuke [4] Ha yCcTaHOBKE I

U3MEpEeHust k03¢ punneHTa 9KPaHUPOBAHMS
uccienyemoro Marepuana (puc. 2). Kak mnokazanm
IpeBapUTeIbHbIE U3MEpeHus, ko3 punyeHT

9KPAaHUPOBAHMUS HE 3aBHCUT OT HCIIOJIb3YEMOM 4acTOTHI B
nquanaszoHe oT 50 I'm no 5 xI'n, mosToMy Juid ynpouieHus
YCIIOBHH HWCTBITAaHUN B paboTe OblIa NMPHUHATA YacTOTa
Skl'm, a pe3yabTaTbl HUCHBITAHUN 0pHU 3TOM yacToTe
CUHTAIOT AHAIOTWYHBIMH HCIBITAHHAM TpH dactore 50
nnu 60 I

OOpaser] HKpaHUPYIOMIETO MaTeprana pa3MepoM
120x120 MM nomeInaiu Mexay dJIEKTPOAaMH YCTaHOBKH.
Ha nsnektponHbie M3MepuUTENbHBIE TIACTUHBI 3 (pHC. 2)
nojaBanoch HampsbkeHue 8,4 B ¢ uacTtoroit 5-10°T or
HU3KOYAaCTOTHOTO TeHepaTopa. BenuunHa HampspkeHUs
MEXAY HU3MEPUTCIbHBIMH JJIEKTPOJAMU U 3eMIeil
KOHTPOJHMpOBaJIach BoJbTMETpoM B3-38. Macca rpy3a,
MTOMEIIIAaeMOT0 Ha 3JIeKTPOJI, COCTaBIsANA 2 KT.
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Puc. 2 — Cxema ycTaHOBKH IJIst H3MepeHus Kodddumnnenta
9KPAHUPOBAHMS IPOBOAAIIETO MaTepHalla o HAPSKEHHOCTH:
1 — kopIryc Jat4nka; 2 — pyOHIBHUK 3a3eMIeHHs 00pa3na;

3 — U3MepUTENBHBIN TeKTPOT; 4 — UCHIBITYEeMBIH 00paser;

5 — NOTeHUUANIBHBINA AIIEKTPOJI; 6 — U30IUPYIOIUE IUIACTUHBL;
7 — U3MEepUTENBHBIN ITYHT; 8 — BOJITMETP C BEICOKOOMHBIM
BXOJIOM.

Tabmuma 1 — CocTaB u CTpYKTypa HCCIeyeMbIX 00pa3IioB SKPaHUPYIOIINX MaTepUaIoB

Marepuan TEKCTUIIBHOW HUTH

ToxomnpoBoasas HUTh

Bun nepernuierenust, kiacc BA3albHON
MaIINHbBI

C UCNOJB30BaHMEM METAIMYCCKUX HUTEH

1 auTh U3 X/0 + 4 HUTH U3 X/II .
8 caoxenun

Hepxkagetomas cranp @ 0,03 MM OT 2 Zo

«JTactuk» 1+1, 6 kiacc

2 HuTH U3 X/0
2 HUTH U3 JIaBCaHa

1 aHuTh M3 X/11 + 1 HUTH U3 X/0 CIOMEeHNA

HepxaBerwomasa cranab ¢ 0,03 MM B 3

«Jlactuk» 1+1, 6 kimacc

1 HUTH U3 X/0 + 2 HUTH U3 X/1I
CJIOXEeHUud

HepxaBerwmasa craab ¢ 0,03 MM B 2

«®anry, 3,6,8,10,12 xmacc

1 HUTH U3 X/0 + 2 HUTH U3 X/1I

Hepxageromas ctans @ 0,03 MM B 2 clioXeHHS

«®anry, 10 xaacc
«[lomydanry, 10 kmacc
«Jlactuk», 10 kimacc
Kombunuposannoe, 10 kimacc

C ucnoyib30BaHUEM YIIICPOIHBIX HUTEH

VYrnepoauas HUTH VH-2, nmHelHoH | «JlacTuk». 6 Kitacc
I0THOCTEIO 140 Tekc
XomuaToOyMakHas mpsbKa VT
L Yraepognas Hute  YH-2,  numneiinoit | KomOuanposannoe, 6 kiacc
JIMHEMHOM MJIOTHOCTBIO
I0THOCTRIO 140 Tekc
25%2 Tekc v
VYrnepoauas HHTh VH-2, nuHeiHon | «JlacTuky», 3 Kiacc

MIOTHOCTHIO 140 Tekc — OJIHA HUTh
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Yraepoanas HUTH YH-2, JnmHerHoH | «JlacTuky, 3 Kiacc
IUTOTHOCTEHIO 140 Tekc — IBE HUTH
Vruepoauas HHUTH VH-2, ymHerHOU | «JlacTuky, 3 Kiacc
IIOTHOCTBIO 140 TekC — TpU HUTHU

[Ipumeuanue: x/6 — xmomyaroOyMakHas Hpsbka JHHEHHOW MmioTHOCTBIO 50,8 Teke (Ned40/2); X/m — XJIONMKONMaBCaHOBAs MpsKa
JIMHEHHOH IUTOTHOCTRIO 16,5 TEKC; TaBcaH — JaBCAHOBAS MpPshKa JIMHEHHOM TIoTHOCTHIO 111 Tekc.

Pacuer kodddummenta sKkpaHUPOBAHUSA KaXKIOTO
o0pasia mpoBoauiICs 1Mo Gopmyie:

Ky = 20 M

rae U, — HampspkeHHE MEXKAYy HM3MEPUTCIbHBIM
3IIEKTPOIOM U 3eMIIeii IIPU OTCYTCTBHHU 00pasiia;

U, — HampsiKeHHEe MEeX]Ty H3MEPUTEIBHBIM JIEKTPOJOM U
3eMuIeil pu Hanu4uu obpasia.

BaxHoi XapaKTEepUCTUKOU SKPaHUPYIOLLETO
MOJOTHA SBJIAETCS BEJIMYMHA €ro  3JIEKTPUYECKOTO
COIPOTUBJICHUS. CHmxenue 3JIEKTPUYECKOTO

COIIPOTUBJICHUS IOJOTHA PACCMATPUBACTCA KAaK OCHOBHOI
croco0 YBCIIMYCHU A €ro SJICKTPONPOBOJAHOCTH u
CTOHMKOCTH K HUCKPOBBIM paspsaaM. D10 obecmeunBaeT
TAKKC€ YMCHBIICHUC Pa3HULbI IOTCHIINAJIOB MCKAY ABYMS

TOYKaMH IIOJIOTHa Ioa BO3,I[€I7[CTBI/I€M
DJICKTPOMArHuTHOI'O IMOJIA.

Onpenenem/le SJICKTPUICCKOT'O COIIPOTUBJICHUA
OKPAaHUPYHOIUX MaTepuaioB MMporu3BOANIACH Ha

YCTAaHOBKE, CXEMa KOTOpOﬁ IMOKa3aHa Ha pucC. 3,

Puc. 3 — Cxema u3MepeHust INEeKTPUIECKOTO COMPOTHBIICHHS
00pa3uoB: 1 — KOHTAKTHBIE SNEKTPO/IBL; 2 — UCTIBITYEMBIH
oOpaser; 3 — 3JeKTPOABI U1 H3MEPEHUS HAPSHKEHS;

4 — reHepaTop NMEPEMEHHOT0 TOKa; 5 — aMIepMeTp NepeMEHHOTo
TOKa; 6 — BOJILTMETP IIEPEMEHHOTO TOKa.

OO0pas3Irsl SKpaHUPYIOMIHUX NOJI0TeH pazMepoM 200%20 Mm
MOMEMIAN, HE pacTATHBas, MEXIy KOHTAKTHBIMHU
anekTpoaamu 1 (puc. 3). Hronpuarbie 3IEKTPOIBI IS
n3MepeHus: HanpspkeHus 3 (puc. 3) ObUIM PacIOJIOKEHBI
Ha paccrosauu 100 MM mpyr ot apyra. Uepe3 obOpaserr
npomnyckanu Tok 0,2 A u depe3 OAHY MHHYTY H3MEpsUIU
HampsDKeHHE Ha JJIEeKTpojax. YIelNbHOEe MOBEPXHOCTHOE
IIEKTPUYECKOE COMPOTUBIICHHE ONPENIEIISUIN 110 hopMyIie:

2

rae U — Hanpsbxenue, B;

b — mmpunHa obpaszma (20 Mm);

I — cuna Toka (0,2 A);

L — paccrosHHE MEXIYy HrOJbYaThIMU JJIEKTPOJAMHU
(100 mm).

Takum  00pa3oM,  yHENBHOE  IIOBEPXHOCTHOE
3NIEKTPUYECKOE CONPOTHUBIICHHE 00pa3la YMCICHO PaBHO
3HAYCHUIO HaINpPsDKEeHUs Ha BoabT™eTpe (3):

20
=—-—= 3
P 02 100 3)
PesyabraTrsl ucciaenoBanusi. bbuin  mpoBeneHs
WCCIICIOBAaHUA  DKPAaHUPYIOMIAX  CBOWCTB  00pasmoB

TPUKOTXKHBIX IIOJOTEH C PasIMYHBIM KOJHUYECTBOM
HHTEH B yuke. OnpereneHa 3aBUCUMOCTh Ko duunenTa
9KPAHUPOBAHMUS ITOJIOTHA OT YHCIIA METAJUIMICCKUX HUTEH
B mmyuKke (puc. 3).
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Yucio MeTaUTHYEeCKHX HUTeiH B Iy4dKe

Puc. 3 — BnusHue yrcna MeTaIUTMYECKAX HATEH B MyYKe Ha
K03 PUIHEHT SKPAHUPOBAHUSL.

W3 puc.3 cuemyer, 4TO IPH YBEJIMYCHHM YHCIA
MeTaJUTMYEeCKUX HUTEH B IyuKe HaOJIfoIaeTcs yBeJIMYeHHEe
K03 (UIIMEHTa SKPAHUPOBAHMS TOJOTHA. DTO CBS3aHO,
OYEBHMIHO, C YBEJIMYCHHEM CYMMapHOW  IUIOIIAAX
OTpakarolIei MOBEPXHOCTH SKPAHUPYIOIIEr0 MaTeprana.

3aBucuMocTh KO3 (UIMEHTa DKPAaHUPOBAHUS OT
BUJIa TEKCTHJIBHBIX HUTEH NpeacTaBiieHa B Taol. 2.

Crenyer 3aMeTHTh, YTO BUJ TEKCTHJIBHBIX HUTEH He

MOXET  OKa3blBaThb  CYIIECTBCHHOTO  BIMAHUS  Ha
SKPAaHHUPYIOIIME CBOWCTBA  TPUKOTAXKHBIX  IOJIOTEH.
OKpaHUpYIOIIHE CBOICTBA  TPUKOTAXHBIX  IIOJIOTCH

3aBUCST OT CBOMCTB METAJNIMYECKOW TOKOMPOBOIALIEH
HuTH. KOAuumeHT 3KpaHNpOBaHUS, B TaHHOM CIIydae,
3aBUCUT OT YJENbHOI'O MOBEPXHOCTHOT'O COINPOTUBIIEHHS
MOJIOTEH, KOTOpOE onpenaensercs He TOJILKO
3JIEKTPOCOIPOTUBICHUEM MUKPOTIPOBOJIOK, HO it
MaTepHuaJoM TEeKCTHIbHBIX HHUTEH W HMX KOJHMYECTBOM,
OKa3bIBAIONINX BIMSHHE HA KOHTAKTHOE COMPOTHUBJICHHE
METENbHBIX MEePEeNeTeHN I METAJUTMYECKUX HUTEH.
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Tabmuna 2 — KoagduiumenTt skpaHupoBaHUs U 3JIEKTPOCONPOTUBIEHIE TPUKOTAXKHBIX MOJOTEH C METAJUIMYECKUMHU HUTSAMH.

Bug IToBepxHOCcTHOE
Koaddpunment
MepeTIeTCHHUS, TekcTribHas TokomnpoBosas TommuHa, yJeNbHOE
IKpaHUPOBAHHS,
KJ1acc HUTh HUTh MM 5 COIIPOTHBJIICHUE,
obopynoBaHus ! kOMm
2 HUTH U3 X/0 0,8 31 0,78
«Jlactuk» 1+1, |2 HUTH W3 JaBCaHa Hepixagetomas cranp 2 1,4 34 0,74
6 Kiacc 1 wute w3 x/6 4+ 0,032 MM B 3 CJIOXEHUS
1,2 39 0,71
| HUTH U3 TaBcaHa

[Mpumedanne: x/6 — xaomuatodymakHas npsika Ne40/2; maBcaH — 1aBcaHOBAasI MpsiKa JTMHEHHOI toTHOCTHIO 111 Tekc.

Ha dopMupoBaHre BETUYMHBI SUCHKU TPUKOTAXKA
CYILIECTBEHHOE BIMSHHE OKAa3bIBae€T IUIOTHOCTH BSA3aHUS
[0 TOPU3OHTAIM, KOTOpas OHpeAesieTcs KJIaccoM
BA3aJIHOTO 00opynoBaHusl. Knacc MaITuHbI
OTpeJIeNAeTCS KOJMUYECTBOM I HA OJIMH AWM JJIMHBI
uroiabHUIB! [8]. Eciiu MIOTHOCTH BsI3aHUSA TPUKOTAXKa IO
BEpTHKaIN KojeOsiercss B HeOompmmx mpenenax (40—48
netens Ha 10 ¢M), TO IUIOTHOCTP BSI3aHUS IO TOPH3OHTAIN
moxeT u3MeHsaTbess oT 20 mo 100 merenr Ha 10 cMm
OIMPUHBI  TIOJIOTHA.  3aBHCUMOCTh  Kod(dduimenra
SKPaHUPOBAHHSA OT IUIOTHOCTH BS3aHUS TPHKOTAXa IO
TOPHU30HTAJIH [TOKa3aHa Ha puc. 4.

W3 puc. 4 BUmHO, YTO U TOJYYEHHUS IOJIOTHA C
MaKCHUMaJIbHbIM K03 urreHTOM 9KpaHUPOBaHUS
(mopsinka 45 nb) HeoO0XOIMMO TPHUMEHSTH BSA3AIBHOE
obopynoBanue, obOecrmeyuBaromiee  IJIOTHOCTH IO
ropmonTamu  80-100 merens Ha 10cMm.  3T0
COOTBETCTBYET IUIOTHOCTH Bsi3aHHWs Ha MammHax 10 u
12 ximaccoB. Ha yka3aHHOM OOOpYHZOBaHHH MOXHO
MONy4yaTh IIOJIOTHA Pa3IMYHOW CTpPyKTyphel. Hambonee
PaCIPOCTPaHCHHBIMH SIBIITIOTCS  «(paHr», «IOIy(paHr,
«IACTHK» W KOMOMHHpPOBaHHBIC mepemiereHus. Kak
mokaszanu  uccienopanms  (Tabim. 3),  kodhUIHEeHT
SKPAHUPOBAHMUA TPUKOTAXKHBIX IOJOTCH NepeIUIeTCHUH
«hanry, «momydaHr» W KOMOMHHPOBAHHOTO MOJOTHA
HaxonaTcss B mpenenax  44-4 nb.  HamMenbmmit
koa(pdunmeHT skpanupoBanus (39 1b) mMeeT TOJIOTHO
MEPEIUIETeHAS  «JIACTHK», KpPOME TOr0 OJHUM W3
HEJOCTaTKOB 3TOrO BUJA TMEpEIUIeTeHUs]  SBISETCS
MOBBIIICHHAS IE()OPMATUBHOCTH CTPYKTYPHI.

Jlng m3rotoBieHHs 0OpPa3LOB MONOTEH PA3TUUHBIX
MEepeIUIeTeHUH B KauecTBE TOKOIPOBOJAIIEH HUTH Oblia
WCIONIb30BaHa yriepoaHas HUTh YH-2 nuHelHO#
IUIOTHOCTBIO 140 TeKC M OBUIO HUCCICIOBAHO BIIHMSHUC
BUAAa TEpEeIUICTCHHs Ha DJKpaHHPYIONIIME CBOWCTBA
nmonoteH. KoadduuueHT sxpanupoBaHus ObLT OMpeaesicH
C MOMOIIBI0 WHIMKATOpa KOA(QUIMEHTA CTOSYUX BOIH
10 HaNpsDKEHUIO U ociabiiennto tuna S12P-67 Ha wacTtoTe
31 I'T'u. Pe3ynbTaThl UCTIBITAHUI [IPUBECHEI B Ta0I. 4.

50

T

45

40

35

KosbbuuneHT sxpanHpoBanusi ,1b

30

0 20 40 60 80 100 120

Yucno netens Ha 10 cM B monepedHOM HallpaBIeHHH

Puc. 4 — 3aBucumocts k03 PHLIHUCHTA IKPAHUPOBAHUS OT
IUIOTHOCTH BSI3aHHS 110 TOPU30HTAIIH

Ta6n1411a 3-— KO3(1)(1)I/IL[I/ICHT OKpaHUPOBaHUA TPUKOTAKHBIX IOJIOTEH C METaJUTMYECKOW HUTHIO B 3aBUCUMOCTH OT BUAa NEPCIICTCHUA

Kospdumuent  (ConporusieHue
[lepennerenue, kiacc ToxornpoBopsias TomnmuuHa,
o TexcTuiibHas HUTD 9KpaHUPOBAHUS, obpasa,
BSI3JIBHOM MaIIMHbI HUTh MM
nb KOM
((CDaHF», 10 xmace 1.3 45 0.63
1 xyomuaroOyMakHast HUTh ’ ’
«[Tomydanry, 10 xmacc JIMHEHHOH! TUIOTHOCTBIO HepxaBerwmasa 13 44 0.55
2 B
50,8 Tekc (Ned0/2) + CTalb
«Jlactuk», 10 kiace 2 XJIONKOJIABCAaHOBBIC HUTH 2 0,032 MM 1.1 39 0.77
JMHEHHOH IJI0THOCTBIO B 2 CJIOXEeHUS
KombunupoBanHoe
p s 16,5 Tekc 12 46 075
10 kmacc
Bichux Hayionanvrozo mexuiunoeo yHisepcumemy «XI1ly. Cepia: EnekmpoeHnepeemuxa
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Tabnuua 4. KosdduumeHt sxpaHupoBaHHs B 3aBUCUMOCTH OT BHJIA TIEPEIUICTCHUS TPUKOTAXKHOT'O TOJIOTHA C YIJICPOIHOH HUTBIO

IToBepxHOCTHAs Koa¢pdurment
[Iepennerenue, kacc Tonmuna,
Hcnonb3yeMble HUTH B ITyYKe o [UIOTHOCTb, 9KPAHUPOBAHMS,
BSI3aJIHOM MaITHHbI MM 2
/™M b
XstomyaToGyMaKHas npsHka «@ary, 6 kiacc 2,14 986 40
JIMHEWHOH TUIOTHOCTBIO 25X2 TeKC «ITomydanr», 6 kacc 1,94 964 39,5
+ yrneponnas Huth YH-2, «JTactuky, 6 KIacc 1,78 932 38
JIMHEHHOH M10THOCTBIO 140 Texe Kom6uHHpoBaHHOE, 6 Kiace 1,84 916 37,5

Kak BugHo u3 T1abn.4 o0pasiupl, [OJyYeHHbIE
pa3HbIMU TeperIeTeHUAMU c HCIIOJIb30BAHUEM
YIJIEPOJAHONW HHUTH, OTIMYAKOTCA TOJBKO TOJIIMHON H
MIOBEPXHOCTHOW IUIOTHOCTBIO. Buj mnepernsieteHuss He

OKa3bIBaCT CYIISCTBCHHOTO BIHSHHSA Ha BEIUYHHY
KO3 pUIHEHTa PKPaHUPOBAHHS CHTHAIIA.

VYrnepomnas HuTh  YH-2, BeIOpaHHas — aus
H3TOTOBJICHUS 00pa3mos BBUIY cBOCH
TEKCTYPUPOBAaHHOCTM MOMKET BS3aThCSl TOJBKO Ha
MaIIrHax 6 U 3 KJIaccoB.

Koadduunenr skpaHupoBaHHS 3THX 00pa3lOB

rmokazan B TaOi. 5. Kak BHOHO W3 TaOJIMIBI, IJIOTHOCTH
BSI3aHUS TI0 TOPHU3OHTAIM CYIIECTBEHHO BJIHSIET Ha
SKpaHUPYIOIIME CBOKCTBA.

OKpaHHUpPYIOLIUE CBOMCTBA TPUKOTAXXKHOTO IOJIOTHA
MOJKHO PEryJIMpOBaTh TAK)Ke YUCIOM YTIIEPOAHBIX HHUTE
B nyuke. Ha TpukoraxHoH wMmammHe 3 kiacca ObLIH
U3TOTOBJICHBl 00pa3lbl IOJOTEH C MCIOJIL30BAaHUEM
OJIHOHM, JBYX W TpexX YIIEpOAHBIX HUTEH. Pe3ynbraThl
n3MepeHus ko3 urmeHTa SKpaHNPOBAHMUS TPUKOTaKHBIX
MOJIOTEH B 3aBUCHMOCTH OT 4YHCIAa YIIEPOAHBIX HHUTEH
npuBeieHbl B Ta0u. 6. [Tomy4yeHHbIe TaHHBIX MOKA3bIBAIOT,
YTO  KOI(PQHUIMEHT SKPaHUPOBAHUS  TPHUKOTAXKHBIX
HNOJIOTEH yBEIMYUBAECTCA MPH YBEIWYCHMHM 4YHCIA
YTIAEPOIHBIX HUTEH B myuke. OIHAKO CIeyeT yIUThIBATh,
9TO0  [pU  OTOM  yBEIMYUBAIOTCSI U BECOBBIC
XapaKTepUCTHKH MOJIOTHA.

TaGIII/IHa 5-— K()3(1)(1)I/HII/I6HT OKpPaHUPOBAHUA TPUKOTAXKHOT'O ITOJIOTHA C yFJICpOIIHOﬁ HUTBIO B 3aBUCUMOCTH OT IIJIOTHOCTHU BA3aHUA

I/Icnonf,3yeMme HUTHU B ITYyYIKE

Xnonm4aToOymakHasi HUTh JINHEWHOU IIOTHOCTBIO

25x2 tekc + yrneponHas HuTh YH-2, nunelHON
IO0THOCTBI0 140 Texc

[lepennerenue, kiacc Yucno nerens Ha 10 cm Koaddunment
BSA3JIbHON MAIIMHBI 110 TOPU30HTAJIU JKpaHupoBaHus, 1b
«Jlactuky, 6 Kiacc (36x2)+2 38
«JlacTuk», 3 Kimacc (20x2)+2 30,4

Tabnuua 6 — KoaddpuumeHt s5xpaHUpoBaHHSA TPUKOTAKHOTO MOJIOTHA B 3aBUCHMOCTH OT YHCIIA YIIIEPOJHBIX HUTCH.

Hcnons3yemble HUTH B ITy4YKe [lepennerenue, IToBepxHocTHas | Tommuna, Kos¢pdurment
KJIacC BSI3aJIbHOM IJIOTHOCTD, MM JKPaHUPOBAHMUSI,
MaIIUHBI /M nb
XnonuaToOymMakHas HUTh JHHEHHOH IUIOTHOCTBIO
25x2 Texkc + 1 yrumepoanas Huth YH-2, nmHeiHOM 580 2,08 30,4
I0THOCTBIO 140 Teke
XnonuaToOymakHasi HUTh JIMHEHHON IUIOTHOCTHEO
25x2 Texkc + 2 yrnepoausle HUTH YH-2, nunenHOU «JTacTmio, 959 3,38 38,2
3 kiacc
10THOCTHIO 140 Tekc
XnonuaToOymMakHas HUTh JHMHEHHOH IUIOTHOCTBIO
25x2 texkc + 3 yraeponuele HUTH YH-2, nuHeiHou 1364 3,9 40,0
II0THOCTBIO 140 Teke

BbiBoabl. AHAMH3HUPYS PE3yNIBTaThl SKPAHUPYIOMIHX
CBOWCTB TPHUKOTAXHBIX TIOJOTEH C MNpPUMEHCHHUEM
METAJUIMIECKUX W YTICPOTHBIX HHUTEH MOXKHO ClIENAaTh
CJIEIYIOIIHE BBIBOJKI:

[Ipumenenne SKPaHHUPYIOMIETO MaTepHuaia
TPUKOTAXKHOW CTPYKTYPHI C HMCIIOJH30BAHUEM MPOBOJIOKU
Hepxkaperoei cranu auamerpom 0,032 MM obecrieunBaeT
MaKCHMaJIbHbIH KO3()(UIMEHT SKpaHUPOBAHMS, pPaBHBIN
46 nb. Jlns mOMOTEH C coaep)KaHHEM METaUTMYECKUX
HUTEH PEKOMEHIOBAHO HCIIOIb30BAHHE TPHKOTAKHBIX
mamuH 10 1 12 kmaccoB.

[TomoTHa ¢ BKJIIOYCHHEM B CTPYKTYPY TPUKOTaxKa
yriaepogHod HuTd YH-2 MOXHO pekoMeHIoBaThb st

SKpPAaHUPOBaHHUA OOBEKTOB C OciableHWeM CHTHANa 0
40 nb.

KosdpduumeHnT  SKpaHHUpOBaHMS  TPUKOTAXKHBIX
MOJIOTEH 3aBHCHT OT YHCJIa TOKONPOBOASIIMX HUTEH B
Iy4YKe, U3 KOTOPBIX U3rOTaBIMBACTCS MOJIOTHO.

I[J'IS{ HU3roTOBJICHUA IIOJIOTCH, COCTOAIITHUX us3
YIIEPOAHBIX  HUTEH, PEKOMEHIYIOT  TPUKOTaKHbIE
MAaIuHb! 3 ¥ 6 KI1accoB.

Pa3zpaborannsie
UCTIOJIb30BaHbI

MaTepUabl MOTYT OBITH
JUIL  CO3/IaHMsl 3AlUTHBIX JKPAaHOB U
YCTpOHMCTB, oOecmeunBalImux 3amury ot OMU,
W3TOTOBIICHUS 3aIIUTHON OJICK/IBI nepcoHara,
paboTaromiero Ha JIMHAH JIEKTpoIIepeiad.
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