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PazpabomaHa cmpykmypa u uccnedosaHsl c8oli-
Cmea mKaHu 0N HaHeceHUsl HaHONOKPbIMuUS U Co-
30aHUs 3KpaHupyruwezo agpgpekma. B ymke ucnone-
308aHA  JIbHOCOOEPHAWAsS — 371eKmponposoosuias
HUMb AuHeliHol naomHocmu 50 mekc. BagensHoe
nepensiemeHue MKaHu No380ssem co30ame 3KpaHu-
pytouuli 3¢pgekm ¢ 3a0aHHbIMU HAHOPA3Mepamu nop.
IKkpaHupyrowuli 3¢ppekm Ha meaHu docmuzaem-
€A HaHeCeHUeM HAaHOCMPYKMYypupo8aHHbIX NEHOK
Meou, mumaHa u xpoma. TKaHb MO}em ucnosbe3o-
8ambCsi 0719 WUPOKO20 ACCOPMUMEHMA MEKCMUJlb-
HbIX U3denull ¢ aHmucmamuyeckumu ceolicmeamu u
8bICOKOLI CmeneHbio 0C1abAeHUS U 0MPaXeHUs 3/1eK-
MPOMAZHUMHO20 U3/TydeHus.

B Hawwm gHK, Korga npakTMYeckn Kaxabli pebe-
HOK MOoNb3yeTcsl COBCTBEHHbIM MOOWbHBIM Tene-
(hOHOM, eXefHEeBHO CMOTPUT TENEBU30P U MHOTO
BPEMEHM MPOBOAWT Mepes KOMMbTEPOM, OYEHb
BaXXHO MAKCMMANbHO 3aLMTUTb AeTer OT HeraTuB-
HbIX NOCNefCTBUMM BO3LEMCTBUS 3NIEKTPOMArHUT-
HbIX BOJIH.

Pa3pabotka TEKCTU/IbHbIX MaTepuanoB C Me-
TaNIMYECKMMM MOKPHLITUSAMKU AN UCMONb30BaHMS
B KayecTBe BbICOKOIhDMEKTUBHbIX TMOKMX 3nek-
TPOMArHUTHbIX 3KPAHOB U MOINOTUTENEN 31eKTpo-
MarHMTHOro M3nyvyeHns B X-gmanasoHe (X-band)
ABNSETCS akTyanbHOM HAay4YHOM 33a4en COBPEMEH-
HOCTU.

MHTEeHCMBHOE pa3BUTME UMeeT NPOU3BOLCTBO
CUHTETUYECKMUX BOJIOKOH, HAMOJIHEHHbIX HAHOYa-
ctvuamm okenpos Metannos: Ti0, ALLO,, ZnO, MgO.
Takne BONIOKHA MpuobpeTaroT ocobble CBOWCTBA:
(hOTOKATANUTUUECKYHD  aKTMBHOCTb; YD-3awuTy;
AHTUMUKPOOHbIE CBOMCTBA; 3/1€KTPO-MPOBOLHOCTD;
rps3eoTTasKMBAOLLME CBOMCTBA; HOTOOKUCIUTEND-
HY CMOCOBHOCTb B PA3fIMUHbIX XMMUYECKUX M
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ABSTRACT

NANOCOVERING, SHIELDING EFFECT, LINENCON-
TAINING WEFT, ELECTROCONDUCTIVE YARN, NANO-
SIZED PORES, COPPER FOIL, COPPER, TITANIUM AND
CHROMIUM COATING, ANTISTATIC PROPERTIE

The structure is developed and properties of the
fabric for nanocovering application and creation
of shielding effect are investigated. In the weft the
electroconductive linen thread of line density 50 tex
is used. The towel weave of the fabric allows to to
create a shielding effect with prescribed nanoscale
pores. The shielding effect on the fabric is reached
by application of the nano structured films of cop-
per, titan and chrome. The fabric can be used for the
wide range of textile products with antistatic proper-
ties and high degree of attenuation and reflection of
electromagnetic radiation.

buonormyeckmx ycnosumsx [1].

B npou3BoacTtBe HAHOBONOKOH WMHTEPECHbIM
HanpaBfeHMEM SBNSETCS NpUAAHME BOJIOKHAM
S4YEUCTOM, NOPUCTON CTPYKTYpPbl C OMNpeLeneHHbI-
MW HaHopasMepamu nop. lNpu 3TOM gocTuraercs
pe3Kkoe CHWXeHWe yaenbHOM Macchl (monyyeHue
NerkMx MaTtepuanoB), XOpollas Teniou3onsauus,
YCTOMYMBOCTb K pacTpeckMBaHMI0, bruonormyeckas
3awmTa [2].

Llenb pabotbl - nogbop onTMManbHOro BMAa
nepenneteHns Ans BbIpabOTKM TKAHM C aHTUCTa-
TUYECKMMK CBOMCTBAMM, C/y>XKallel OCHOBOW Ang
nocnenyowWwero HaHeCeHUs HaHOMOKPbLITUS U CO-
30aHMS 3KpaHupytowero 3ddekTa, N03BOSIOLLENO
CO34aTb HAa TKaHM HAMNYYWWiA OTpaxarowmin 3b-
beKT aneKkTpoMarHUTHOro usnyyenuns (3MN).

[nsg BbINONHEHMS NOCTaBAEHHOM Lenu 6binu pe-
LeHbl creaytoLLme 3a0aum:

- BbIOpaH CbIpbeBOV COCTaB HWUTEM OCHOBbLI U
yTKa;

- nogobpaH BuA, nepenneteHns u paspaboTaHa
CTPYKTypa TKaHu;
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- HapaboTaHa TKaHb, Ha KOTOPYIO HAHECEHbI Ha-
HOCTPYKTYPUPOBAHHbIE MAEHKMU U3 MeOM, TUTaHa U
XpoMma;

— UCCNEeAO0BaHbl SKPaHMpPYHOLWMe CBOWMCTBA TKa-
HM C HAHOMOKPbITUEM M3 MIEHOK MeAu, TUTaHa U
XPOMa, CO34aLMX IKPAHUPYHOLLMIA 3D PEKT.

[ins BbIpabOTKM OMbITHOM TKaHM Oblna MCMONb-
30BaHa X/IOMYaTObyMaxHas npsxa JAMHENHOM

NAIOTHOCTM 25 TeKC x 2 B OCHOBE M KOMOUHUPOBAH-
Has NbHOCOAEPXALLas 3M1eKTPONpOBOAALWAS HUTb
NMHerHoM nnoTHocT 50 Tekc ¢ MeaHoWM NpoBono-
Ko B yTke. CblpbeBOM COCTAaB M OCHOBHble QU3U-
KO-MexaHW4yeckme MoKasaTenu HUTER, MCMNOoNb30-
BaHHbIX ANs pa3pabaTbiBaeMow TKaHW, MPUBELEHDI
B Tabnumue 1.

Tabnuya 1 - lNokazamenu @u3UKO-MexXaHU4yeckux caolicme HUmed

HaumeHoBaHue nokasartensa

CocTaB Cbipbs
JIMHeMHas NNOTHOCTb, TEKC

[onyckaeMoe OTKIOHEHWE KOHAULMOHHOM TUHEAHOMN
MJOTHOCTM OT HOMUHANbHOM, %

PaspbiBHag Harpyska, cH

BenuumHa kpytku, Kp/M

KoadpdurumeHT KpyTKM, He HBonee

OTHOCUTENbHOE paspbiBHOE yAAUHEHWe, %
KoaddurumeHT Bapraumm no pa3pbiBHOM Harpyske, %
XKectkocTtb, cH

MokazaTtenb KauecTBa, He MeHee

B pesynbrate nccnegoBaHuii OMbITHOM CypoOBOM
TKaHW onpeaeneHbl MNokasaTenu OCHOBHbIX K-
31KO-MeXaHWYeCKMX CBOWMCTB, YCTAaHOBNEHO, 4TO
paspblBHas Harpy3Ka, BO34yX0NpOHWULAEMOCTb, MO-
BEPXHOCTHAs NAOTHOCTb OMbITHOW TKaHM BblILLE, YEM

3HaueHue
OCHOBa YTOK
100% xnonok neH, nonnadup, Meab
25x2 50
+1,5
25 4,6
675 1285
650
47,4
6,7 10
11,2 3,8
9930
1,23

y TKaHu 6a3oBoro obpasua, B OCHOBE U yTKe KOTO-
poM MCNONb3yeTcsa Kpy4vyeHas XxnonyaTobyMmakHas
npska NMHEMHOM NNOTHOCTM 25 Tekc x 2. Pe3ynbTa-
Tbl UCCNeLOBaHMIA 6a30BOro M OMbITHOrO 0bpasua
TKaHel npuBeneHbl B Tabnuue 2.

Tabnuya 2 - Mu3uko-mexaHuyeckue caolicmea cyposoli mKaHu

3HaueHue

HanmeHoBaHKue nokasarens Pa3MepHOCTb

basosbliii 06pase, OnbITHBIM 06pasew,

LLnpuHa cypoBoi TKaHu M 88 88
MNOTHOCTb TKaHK no OCHoBe HuT/10CM 212 212
no yTKy 188 190
Pa3pbIBHas Harpyska NoA0OCKM TKaHM
pasmepoM 50x200 mm no oCHoBe H 183 213
no yTKky 246,2 1587,5
PaspbiBHOE yannHeHMe no ocHoBe M 31 29
no yTKy 24,2 30,5
[loBepXHOCTHAA NIOTHOCTb TKaHU r/m? 218,2 215,5
YpaboTka HUTeln OCHOBBbI % 6,19 2,9
yTKa ? 4,4 6,8
Bo3AyxonpoHNLAemocTb amé/m?c 877 652
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HaHeceHMe HaHOMOKPbITUS Pa3NM4YHbIX MeTan-
NOB (XpOM, Mefb, TUTAH) Ha MOBEPXHOCTb OMbITHOM
TKaHW 6bIIO OCYLLECTBNEHO B YCI0BUSX nabopaTo-
pun kadenpbl «3awmta MHPopmaumm» benopyc-
CKOro roCyapCTBEHHOIO yHMBEpCUTETa MHPOpMa-
TUKM U PagMO3NEKTPOHUKM (T. MUHCK).

HaHeceHne HaHOCTPYKTYpUPOBAHHbIX MJIEHOK
Meau, TUTaHa U XPOMa Ha OMbITHbIM 06pa3eL, TKaHK
OCYLLECTBNANOCh BAaKYYMHO-AYrOBbIM OCaXAEHUEM
B Bakyyme u cpene ymekucnoro rasa (CO) npu
cnefylwmMx napameTpax: OCTaTOYHOe [aBfeHue
3¢10-3 Ma, paBnexue rasa 1,5¢10-1 Ma, ToK Ka-
TooHon ayrn 55 A. Bpemsa ocaxpenusa ot 5 go 20
MuH. TonwmHa nokpbitns 0,1-1,5 MkM (Ha obpas-
uax-caupgerensax — 0,4 Mkm).

MccnepoBaHune  CTPYKTypbl  HaHOpa3MEpPHbIX
MOKPbITUIA U 3KPaHUPYHOLLEA CNocobHOCTM (3Kpa-
HUPYIOLWMX  XapaKTepUCTMK - Ko3dduuMeHToB
ocnabnenus u otpaxeHns IMU) TkaHu, Bbipabo-
TQHHOM C WCMNONb30BaHMEM KOMOUHMPOBAHHOM
NIbHOCOAEpXKallen 3NeKTponpoBOIsWEen HUTU B
yTKe, MPOBOAMIOCH TaM K€ Ha PacTPOBOM 3/ieK-
TPOHHOM MMKpOCKOe. I3MepeHns SKpaHUPYHOLLMX
XapaKTepPUCTUK TKAHM C HAHOMOKPbLITUEM NPOBOAU-
NN C MOMOLLbI0 aHanM3aTopa Lenen U BOIHOBOIO
usMepuTens B auanasoHe 8 - 12 My,

Ha pucyHke 1 npuBeneHa dotokonus dakTyp-
HOWM MOBEPXHOCTM 3KPAHWUPYIOLLEN TKAHW, CAeNaH-
Has C MOMOLb0 MUKpOCKona (Ko3dduumeHT yBe-
nvueHus 63).

PucyHok 1 — Cmpykmypa 3kpaHupyrouedi mkaHu nod MUKpockonom

3HaueHus KO3PPULMEHTOB 0cnabneHns u ot-
PaXKeHUS OMbITHOM 3KPAHUPYIOLLEN TKaHM C HAHO-
nokpbiTvem mMeam (Cu) nokasaHbl Ha pUCYHKE 2, C
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HaHomnokpbITeM TuTaHa (Ti) — Ha pUCYHKe 3, C Ha-
HonokpbiTeM xpoma (Cr) — Ha pucyHke 4.
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PucyHok 2 — SkpaHupyrowue xapakmepucmuku mKaHu ¢ nokpsimuem uz Cu:
a — 3Ha4eHus K03 ouyueHmos ocnabneHusi; 6 — 3Ha4eHus KO3 ouUUeHmMos ompaxeHus
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PucyHok 3 - kpaHupyrouwue xapakmepucmuku mkaHed, nokpsimeix Ti: a — 3Ha4eHus1 K03 ouyueHmos ocaabne-

HUSi; 6 — 3HAYeHUs KO3 OUUUEHMO8 0MPaXEeHUs
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PucyHok 4 - SkpaHupyrowue xapakmepucmuku mkared, nokpeimeix Cr: a — 3Ha4yeHus Ko3@uyueHmos ocnab-

JIeHUsi; 6 — 3HaYeHUs Ko3gduUUeHmMos ompaxeHus

KoadduumeHTtol ocnabneHns MU obpasuos
TEKCTUNIbHbIX MAaTepPMaNoB, MOKPbITbIX MeAbo, UMe-
10T 3Ha4eHunsa 0o 5 ab, NokpbITbiX TUTAHOM — go 10
b, NoKpbITbIX XpOMOM - 10 6 Ab, a ong yrnepoaHom
TKaHW, NOKPbITOM Meabto, — oT 21 no 26,5 ab.

KoadduumeHtol otpaxeHnus SMW  obpasuos
TEKCTUNbHBIX MaTepuanos, MNOKPbITbIX MeAbio, U3-
MEHSATCS B AManasoHe ot 3 go 11,5 ab, nokpbITbix
TMTaHoM - oT 3,5 no 10,5 ob, nokpbITbIX XpOMOM
- ot 5,6 no 7,4 nb, a nna obpasuos yrneponHoM
TKaHW, NoKpbITon Meapto — ot 0,4 no 1,6 ab.

Takke 6bina M3yyeHa 3aKOHOMEPHOCTb M3MeHe-
HMS SKPAHMPYHOLMX XapaKTEPUCTUK B AMana3oHe
0,01 - 18 M.

N3mepeHns npoBoaman € NOMOLLbI0 NaHOPaM-
HOro M3MepuTens Ko3OPUUMEHTOB nepepaun wu

OTpakKeHUS, CoAepPXKaLLEro KoakcManbHbii CBY us-
MepUTeNbHbIN TPaKT ceveHnem 7/3,04 mm. MNonocsl
KQYaHMsl 4aCTOTbl U3MEPUTENS C KOJIMYECTBOM Ya-
CTOTHbIX TOY€EK paBHbI 256.

3aKOHOMEPHOCTM M3MEHEHMUS 3HAYEHUM KOID-
duumeHToB ocnabneHuns n otpaxeHns dMU TkaHu,
NMOKPbLITOM Meabto, B AnanasoHax 0,7 - 3 My wm 2 -
18 M, nokasaHbl Ha pucyHKax 5 - 8.

KoadpdurumeHtol ocnabnexHuss IMU obpasuos
XNOMKONbHOMONM3MUPHOM TKAHW, MOKPbITbIX Me-
nobto, Bapbupytotca okono 0 ab, a koadduumeHTs
OTpaXkeHust nme-toT 3HaveHna 5 - 10 gb B gnana-
30He 0,7 - 18 ITw,.

[poBefeHHble UCCNeLOBaHMSA MOKasanu nep-
CNEKTUBHOCTb MCMONb30BaHMUSA TUMOKMX 3NEeKTpo-
MAarHMTHbIX 3KPAHOB W MOMIOTUTENEN 3NEeKTPO-
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MarHWTHOTO M3Mly4YeHUs Ha OCHOBE TEKCTUJIbHbIX
MaTepuanoB C MeTaNIMYeCKMMM MOKPbITUIMU U UX
BbICOKYI0 3 (EeKTUBHOCTL B X-AManasoHe (X-band),
TO eCTb AMana3oHe, MPUMEHSIEMOM /19 HA3eMHOM
M CMYTHUKOBOW pagMOCBA3M.

OCHOBHble MpeuMyLLecTBa TOHKOMIEHOYHbIX
pagMonorioWakoWwmx NOKPbITUA Ha OCHOBE HAHO-
CTPYKTYPMPOBAHHbBIX NNEHOK Meau, TUTaHa U Xpo-
Ma:

- MCNoNb30BaHWe OLHOMO BUAA MOKPLITUI C
BbICOKUMM 3HAYEHUSAMU KOIPDULIMEHTOB OTpaxe-
HUA B AmnanasoHe yacrtor 0,7-18 IMTu;

— . B
Polynomial Fit of Data1_B
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- BbICOKME MexaHM4ecKas MpoOYHOCTb U Tep-
MOCTOMKOCTb;

- 3KOMOrMYyecku unctas u 6e30TxofHas Tex-
HOMOrUS NOyYeHUS.

TexHonorns MoxeT ObiTb MCNOMb30BaHA Mpu
CO3[4aHMM HA TEKCTUNIbHOM OCHOBE NErkux, Npouy-
HbIX, [LO/FOBEYHbIX M OEKOPATUBHO MpPUBNEKATENb-
HbIX PagMO IKPAHMPYHOLLMX MATEpUanoB, a Takxke
pagMonornoWaLWmMx Matepmanos, obnafarowmx
Mackupyrowmmmn ceocteammu B CBY-gmnanasoHe.
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PucyHok 5 - 3HaveHus ko3guyueHmos ocnabneHus IMU e duanazone 0,7-3 [Ty: a — nokpeimusi, 0caxoeH-
Hble 8 8akyyme; 6 — nokpeimus, ocaxoderHsie 8 cpede CO,
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Polynomial Fit of Data1_B
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PucyHok 6 - 3Ha4yeHuUs K03 puyueHmos ompaxceHus 8 ouanazore 0,7-3Tu:a —nokpbsimus,ocaxdeHHbie 8 8aKyyMe;

6 — nokpeimus, ocaxcderHHsle & cpede CO,

TEXHONOTNA U OBOPYLOBAHWE NIETKOM MPOMBIWJEHHOCTU U MALMHOCTPOEHMWA

17



&

o

ocnabnexuve, nb
ocnabnexve, ob

N
o

T
1

—m— B
Polynomial Fit of Data1_B e

—m— B
Polynomial Fit of Data1_B

T

vacrtoTa, I'My

a

yactoTa, [Ty

6

PucyHok 7 - 3HaueHus koagpuuyueHmos ocnabneHus IMU e duanasore 2-18 [Ty: a — nokpbimus, ocamdeH-

Hble 8 8akyyme; 6 — nokpsimus, ocaxiderHsle 8 cpede CO,
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PucyHok 8 — 3Ha4eHus Ko3agpuuueHmos ompaxeHus IMU e duanazoHe 2-18 [Ty: a — nokpbimus, ocaxoeH-

Hble 8 8aKyyme; 6 — nokpuimus, ocaxdeHHsle & cpede CO,
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