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[Moxyuenst XapaKTEePUCTUKU ko3 punmenra CIEKTPaIbHOK SPKOCTH TKaHbBIX
XJIOMKOMOJIMI(UPHBIX MaTepualioB, COJAEPXKAUIMX HAHOCTPYKTYPHPOBAHHBINA (eppOMarHUTHBIN
MHUKpPOIPOBOJ, U IPONUTAHHBIX BOAOH, B fuana3oHe AnuH BoiH 440...2400 uMm. IIpoBenen ananus
3aBUCHMOCTH MOJYYSHHBIX PE3YJIbTATOB OT COCTABA AJIEMEHTOB, 1IBETa U CTPYKTYPbl HOBEPXHOCTH
00pasioB, a TaKKe MPUCYTCTBUS BOJBI.

Kniouesvie crnosa: KO3(1)(1)I/II_[I/IGHT CHGKTpaJ'ILHOﬁ APKOCTH, TKAHBIC MAaTCpHUAJIbI, BJIAXKHOCTD.

BBenenune

B3auMmopneiicTBUE MaTepHAIOB C ONTUYECKUM ~ H3JIy4CHHEM OIIMCBIBACTCS IIPOLIECCAMHU
OTPaXKEHUS U PacCesHUs OT IOBEPXHOCTH MATEpHaa, a TAKKE MONIOUIEHUS DHEPTUU U3JIyYEHHUS.
Jlonu sHepruy, y4acTBYIOIINE B 3THUX MTPOLIECCAaX, COCTABIIAIOT B CyMME MOJHYIO SHEPTHIO MaJa0IEro
W3TY4EHUs], 3aBUCST OT ONTHYECKUX CBOMCTB MaTepHaia M XapakTepU3yloTcs KodpduuueHramu: r —
OTpaXkeHUs, & — MOMIOUICHUS U (J — IPOILyCKaHUS:

r+a+g=1. )

OnTHuecKue CrieKTpajJbHbIe XapaKTEPUCTHUKH MaTEPHUAIOB TIO3BOJISIFOT TIOMYUYHUTh JOCTOBEPHYIO
WHQOPMAIMIO O CBOMCTBaX HCCIEIYyEeMBbIX OOBEKTOB, HANPUMEP, B JUCTAHIIMOHHOM 30HIUPOBAHUH
3emHOi ToBepxHOCTH [1]. B BumuMom nuamazone nmuH BoiH (400...750 HM) BBIAETSIOT CEMb
MO/ITMAa3o0HoB: KpacHbIi (770-625 uMm); opamkessiit (625-585 Hm); xenthiit (585-565 HM); 3ereHbIi
(565-510 um); rosy6oii (510480 um); cunumit (480-440 um); huonerobii (440—-390 Hm).

[TpuponHbIe WM UCKYCCTBEHHBIE OOBEKTHI MPU HAOIIOJACHUH B ONITHYECKOM JHANa30He AJTUH
BOJIH MOTYT OBITh Pa3TUYAMBI Oyiarofaps UX SPKOCTHBIM KOHTpacTaMm. SIpKOCTb 0OBEKTa 3aBUCHUT OT
OCBEIIIEHHOCTH, OTpakKaTelIhbHON CIIOCOOHOCTH MaTepuaia, a TaKKe IMOTJIOMICHUs ONTHYECKOTO
W3TYYCHUsI CpPenol, B KOTOPOM OHO pacmpocTpaHsercs. SIpkocTh OObEKTa 4YacTO ONHCHIBACTCS
Kodpdummentom crekrpanbHoil sipkoctn (KCH), koTOphlli XapakTepu3yeT NpPOCTPAHCTBEHHOE
pacnpezeneHue CleKTpalIbHON IPKOCTH OTpaXKaroied MOBEpXHOCTH [2]:

KCSI=B/B,, @)

rae B — cnekTpanbHas SIPKOCTh 00BeKTa; By — CIEKTpaibHas SPKOCTh HIEATBHO paccerBarolleit
MOBEPXHOCTH B OJTMHAKOBBIX YCIIOBUSIX OCBEIICHUS M HAOIO/ICHHSI.

XapakTep OTpaXeHHsI CBETOBOTO MOTOKAa MaTepHajoM B Pa3HBIX yYacTKax JUara3oHa JUIHH
BOJIH 3aBUCHT OT (PU3HKO-XMMHUYECKOTO COCTaBa Marepualia, CTPYKTYPbl MOBEPXHOCTH, XapakTepa
OCBEILEHUS, €70 CIEKTPAIBHOIO COCTaBa U MOITHOCTH. CTpyKTypa MOBEPXHOCTH CBA3aHA BO MHOI'OM
C paccesHHeM ONTHYECKOTO H3IY4YEeHHS, TaK, HalpUMep, OOJbIIOe KOIWYECTBO Majopa3MEpPHBIX
9JIEMEHTOB MOBEPXHOCTH MNpHBOAMT K yBenmdeHuto KCS, oOycioBieHHOMY yBeJIWYEeHHUEM
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MHOTOKpPAaTHOTO BHYTPEHHEro paccesHus cBeTa. CTpyKTypa IMOBEPXHOCTH OOBEKTa BIHSET Ha
N3MEHEHHUE SIPKOCTH TAKXKE B 3aBUCHUMOCTH OT U3MEHEHUS yIila HaOIIOACHUS.

[Tonockl MOTTIOIMIEHUST ONTHYECKOI0 U3Y4YEeHHUS] BUANMOTO UAIa30Ha BEIECTBOM 3aBUCST OT
cocTaBa ero Mojekyin. [IpucyTcTBue B MaTepuase MMTMEHTOB OIPEeIIseT BU KPUBOM CIIEKTPaTbHON
SIPKOCTH: BO3pAcTaeT SAPKOCTh B YYacCTKE CIEKTPa, KOTOPBHIH HE IOMIOMIAETCS IUIMEHTaMH, U
ompenenser LBeT MmMartepuana. Hampumep, mist oOBEKTOB KpacHOTO ILBETa XAPaKTEPHO CMEILEHHUE
MaKkCUMyMa SIPKOCTH B JUIMHHOBOJHOBYIO YacTh CHeKTpa. Ha pacmpezneneHue SIpKOCTH MO CIEKTPY
BJIHMSIET KOHIICHTPALIUS, COCTaB YacTHUI], X [[BET U pa3Mmep.

B nmamHoit  paboTre  HMcClEeOOBaIMCh  CIEKTPAjbHbIE  XAPAKTEPUCTUKH  TKAHBIX
XJIOTIKONOIMI)HUPHBIX MaTEpUANIOB, COAEPXKAIUX HAHOCTPYKTYPUPOBAHHBIH (heppoMarHuTHBIHI
MHUKPONPOBOA, M TPOMUTAHHBIX BOJOW, B ONTHYECKOM nuamazoHe anuH BoiH (400...2400 um).
HanoctpykrypHeiii  ¢deppoMarautaeiii  mukponpoBog (HOMII) B CcTEKISHHON * M30JSINH
MpencTaBisieT Cco00l  KOMIIO3WIIMOHHBIM Marephall ¢ BHYTPEHHEW JKWIOW W3 aMOp(HBIX
METAJUTMYECKUX CIUIAaBOB Ha OCHOBe mepexoanbix MertawmioB [3]. CocraB  amopdHOTro
HAaHOCTPYKTYPUPOBAHHOTO MHUKPONPOBOAA B CTEKJSIHHOW M30JALMH  TPEACTaBIseT coOOi
teppomarautaslii crutaB Fe, Co, Ni u metamutonnos (B, Si, C). Ero conepikanne H3MEeHSIIOCh ITyTeM
YepeoBaHus HUTEH yTKa ¢ peppOMarHiTHEIM MUKPOTIPOBOIOM [4].

3aBUCUMOCTh AMDIEKTPUUCCKON MPOHUIIAEMOCTH OT 4YacToThl B auamazone CBY Hocur
HeNMWHEWHBI Xapakrtep. [Ipu sToM Hambonbliee BIMSHUE OKAa3bIBA€T YacTOTa HA JIEHCTBUTEIHHYIO
COCTABIISIIOIIYIO € . DTO HOATBEPKAACTCS IKCIEPUMEHTAIBHBIMY U PACUETHBIMU TaHHBIMH.

ITonck Hecymefz'l OCHOBBI WJIM MAaTpHULbI IJIA KUAKOI'O HAIlOJHUTEIIA ABJIACTCA aKTyaHBHOﬁ
3ajaueil mpu pa3paboTKe BJIATOCOAEPIKAIIUX KOMIO3UMLMOHHBIX 3KPaHUPYIOLIMX MarepHanoB. [
9TUX LeNeil HUCIONB3YIOTCA pa3iWYHble KalWUIIPHO-IOPUCTHIE IOPOILIKOBBIE M BOJIOKHUCTBHIC
MaTepHralibl. H3BecTHBI KOHCTPYKIOMU Ha OCHOBC CHWJIMKArejd, 6CHTOHI/IT3, TKAHOI'O W HETKAaHOI'O
MMOJIOTHA, MIYHTHTAa W Ap. C pa3jJId4YHbIMU CHOCO6aMI/I repMeTusanunu  JJis CTa6I/IJII/I3aHI/H/I
Baroconepxanusi Kommos3urta. IlomoOHble Marepuanbl crnocoOHBl oOecrmeynBaTh KO3(G(UIMEHT
nepenaun OMU ne menee —10 b npu MuHHManbHOM K03 duinmente otpakenust —10...—15 1b B
CBY-muanazone. B nacrosimieli pabore paccMaTprBaeTCsi BO3MOXKHOCTh IPUMEHEHUS! TMOPHCTOH
BOJIOKHHCTOH OCHOBBI, B Kau€CTBE KOTOPOW HCIONB3YETCs] OpEBEcHas CTPYXKKa XBOWHBIX IOPO.
JlepeBo MIMPOKO U3BECTHO KaK BOJIOKHUCTBIHM 3JEKTPOM3OIISLMOHHbIN MaTepuall. 13 Bcex cocTaBHBIX
YyacTeil ApeBeCHHBl BOJIOKHHCTBIM CTPOCHHEM OoO0NajaeT TONbKO IIEeJUII0JI03a, COJepIKaliascs B
konuuectse 110 50 % oT Beca aOCOIIOTHO CyXOol ApeBecuHbI. Llemono3a — OqUH U3 caMbIX OCHOBHBIX
BUJIOB TIOJIMMEPHBIX MAaTEpUAJIOB;, MMEET BOJIOKHHCTOE CTPOCHHE M SBJISIETCS TJIaBHOM COCTaBHOM
YacThIO CTCHOK PACTHTENLHBIX KIIETOK W BMECTE C CONPOBOXKJIAIOIIMMH €€ BEHIECTBAMH COCTABIISIET
TBep[IbIﬁ OCTOB BCEX paCTeHHﬁ, npuaaBasgi WM MEXAHHMYCCKYIO IPOYHOCTb U JJIACTUYHOCTD.
BostokHuCTas1 CTpYKTypa, THIPOCKOIMYHOCTD, a TAKXKE JOCTYHMHOCTb, SKOJIOTHMYHOCTh U MaJbIi BEC
HCXOJHOTO CBHIPbsi OOYCIIABIMBAIOT BHIOOD JAHHOTO MaTepuaia Kak HeCyLed OCHOBBI IS KHIKOTO
HanoiaHuTend. ‘B KadecTBe JKUJAKOI'0 HAIIOJHUTEIIA MpeajaracTtcsa HMCI0Jb30BaTh I‘I/II[pO(bI/IJ'IBHBH‘/'I
BOJIHBIH pacTBOP XJIOpHIa KaJIbLKsl, KOTOPBIH 00ECIeYnT CTAOMIN3aLHIO YPOBHS BIarOCOAEPKaHHS.

Bonublii pactBOp Xiopuaa KaiubLUs 00JagaeT MOBBILIEHHOH 3JIEKTPONPOBOIHOCTBIO IO
CPaBHEHUIO € BOJIOHM 3a CUET MOSIBJICHHs] CBOOOIHBIX HOHOB, SIBIISFOIIMXCSl HOCUTEIISIMU 3apsiaa. Takke n3-
32 NPUCYTCTBHUSI HOHOB MIPOMCXOJIUT CYIIECTBEHHAsI MOA(DUKAIHSI CTPYKTYPBI BOJIbL, COMPOBOXKAAIOIIASICS
CHIDKEHUEM JTUIEKTPUYECKOM NPOHMUIIAEMOCTH BOJBI C OJHOBPEMEHHBIM YMEHBILIEHHEM BPEMEHH IH-
JNEKTpHYecKor penakcarmu. [Ipn 3ToM yBeandeHne OTpa)XeHHsl, 00YCIIOBJIEHHOE BO3PACTAaHUEM YIEib-
HOH DJIEKTPOIPOBOTHOCTH PACTBOPA, C M30BITKOM KOMIIEHCHUPYETCS YMEHBIICHHEM JIOJIM OTPaKEHHON
sHeprur OMU, cBS3aHHBIM C YMEHBLIEHHEM JTUAIEKTPHIECKON MPOHNUIIAEMOCTH BOJIBI U COTIACOBAHHEM
BOJIHOBBIX COTIPOTUBIICHUH MaTepuajia 1 CBOOOIHOTO POCTPAHCTBA.

MeToz]mca NMpPpoOBEACHUSA IKCIICPUMEHTA

UzroroBnenHsle 00pa3Lbl NPEACTaBISLIM COOOH MPSIMOYTOJIbHBIE OTPE3KH TKAHH Pa3MepOM
60x70 MM, oOpazenr 1 — 0e3 wMuKpompoBojaa; oOpasen 2 — uepeAoBaHME HUTEH yTKa ¢
(heppOMarHUTHBIM MUKPOTPOBOJIOM 1:4, 00pasiiel, 0003HAUYEHHBIE «*», ObLTH MPOMUTAHBI BOJOU IO
MaKCUMAJIBHOTO COAEpKaHUS (Ta0auIa).
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Onucanue HCCJIeAyeMbIX 06pa3HOB

O6o03HaueHnE 00pa3oB Bun MaTpuIisl, MaTepHan U XapaKTepHbIE pa3Mephl Bnarc:;)olﬁzg ;KaHHe’
1 XonkononuadupHas TKaHb 0€3 MUKPOIIPOBOIa 0
1* Xonkononua$upHask TKaHb 0€3 MUKPOIIPOBOIa 58,0
2 XnonkonoiauspupHas TKaHb, YepeIOBaHUE HUTEH yTKa 0
¢ eppOMarHUTHBIM MUKpPONIPOBOJOM 1:4
ox XnonkonoiauspupHas TKaHb, YepeIOBaHUE HUTEH yTKa 58.0
¢ eppoMarHUTHBIM MHKpOIIpoBOoM 1:4 '

OKpaHMpYIOIIasi TKaHb C HAHOCTPYKTYPHBIM ()EPPOMATHUTHBIM MHKPOIPOBOIOM MOMKET
MPUMEHSTHCS. B U3TOTOBJICHUH CHELOACKIbI ATl OMOIOTHYECKOH 3aIIUThl TEXHUYECKOTo TepcoHana,
paboTtaroniero B YCIOBUSIX BO3ACHCTBHS 3JICKTPOMArHMUTHBIX TMOJEH, A MOIIWBA IUTOP H
M3rOTOBJICHUS M3AEIMH B LESIX oOecnedeHuss MHPOPMAIMOHHON 0e30MacHOCTH 30H MOBBILICHHOM
KOH(UICHINAIBHOCTH U UX CKPBITHUS IIPH HKCIUTyaTalluH B YCIOBUSIX IOBBIIICHHON BIaXKHOCTH [5].

HccnenoBaHusi ONTHYECKMX XapaKTEPUCTHK INPOBOJWIMCH B  BHAUMOM JAHAaNia3oHe
(400...2400 HM) Cc TIOMOIIBIO TOHHUOMETPUYECKOW YCTaHOBKM H crekTpopaanomerpa [1CP-02,
AMEIONIETO  pa3pellleHHe He XyKe 2HM ¢ TOIIPH3aLHOHHOM HAcaakoH,  MO3BOJISIOLIECH
PETUCTPUPOBATh CIEKTPAIbHYIO IUIOTHOCTh dHepreTuueckor sipkoctd (CIIDS) obpasmoB npu
Pa3NMUYHBIX TOJOKEHHUSIX OCH MOJSIPOUIA.

Crexrpopaanometp I1CP-02 npennasnaveH Ajsl MpoBeIEHHUsSI U3MEPEHUs B J1a0OPaTOPHBIX U
MOJIEBBIX YCJIOBHUSAX CIEKTPaJIbHOM IJIOTHOCTH »JHepreruueckoi spkoctu (CIIDS), a Ttakxe
MOJISIPU3AIMOHHBIX XapaKTEPUCTHK OTPAKEHHOTO PACTHTEIBHBIMH 9JEMEHTaMH WM JPYyTUMH
00BEKTaMHU U3JIydeHUs] B auanasoHe JuiH BoaH ot 0,35 no 2,5 mxwm [6]. B pesynbrate 00paboTKu
3apETUCTPUPOBAHHBIX HA TOHHOMETPUUYECKOW YCTaHOBKE CIIEKTPOB OTpakeHHs B auamazone 440—
2400 HM OBUTH TOYYEHBI ONTHYECKUE XapaKTEPUCTUKHU HMCCIEYyEMbIX 00pa3loB MpH Yrie MaaeHus
ceeta 0° u yrinax HaOmoneHust 0°, 25°, 45° u 65°.

Jnst 00paboTku cnekTpoB oTpaxkeHus W Bbramcienuss KCS mcciemyeMbix 0oOBEKTOB ObLIH
MOJYYEHBbI CIEKTPbl OTPaKEHWS AJIsl Marepuana € PaBHOMEPHON HWHIUKATPHCON paccesHus, B
KayecTBE KOTOpOW wHcnonb3oBaics aud@y3HbId - oTpaxkarenb. B kauecTBe  oTpakares
WCIIONIb30BANIACH IIACTHHA MOJIOUHOTO cTekina MC-20 tommuHon 10 mwm. [[ns aHanmmza crieKTpoB
orpaxxenus: u Beruuciaenus KCS uccnemyeMblx MaTepHaioB ObUIM IOJIyYEHBI CIEKTPHI OTPAXKEHHUS
JUIsSL STAJIOHHOTO 00paslia, BHINOJIHEHHOT0 Ha OCHOBE MoJiouHOro crekia MC-20 ¢ paBHOMEpHOi
WHIWKATPUCON PACCEesIHUS MpPHU YCIOBUSAX HM3MEPEHUH, aHATOTWYHBIX YCJIOBHUSM ISl MCCIELYEMBIX
00pasIos..

Koaddumment cnekrpanpnoit  sipkoct  KCS  Berumcnsuics kak  orHomenue CII94
uccnenyemoro marepuaia kK CII9S wmomounoro creknma MC-20. Bemuuunwsr CIIDS-cnextpoB
oTpaxkeHus: obpasnoB Lob HopmupoBanuck Ha BenmuuHy CIIDf-cnektpa, orpaxkennoro ot MC-20
m3nyueHust LMS niis kaxmo# muHbl BoJIHbI, mosrydas KCA uccnenyemsix oopasiio Rob:

Rob= 3)

MS

Pe3y.]'[l)TaTLI H UX oﬁcym)lelme

Ha ocHoBe skcriepMeHTaNbHO TMOMYYEHHBIX JAaHHBIX MOCTpPOeHbl xapakrepuctuku KCS B
BUUMOM H OJIDKHEM WH(PpPaKpaCHOM JHama3oHaX JUIMH BOJH JJs TKaHBIX MaTepUANIOB U3
CUHTETUYECKHX BOJIOKOH, COJEPIKAIIUX BBS3aHHBIA B CTPYKTYPY TKaHH MHKPOIIPOBOJ U BKJIFOYCHUS
BOJIBI (pHC. 1).

Kak crnenyer u3 aHanm3a JaHHBIX 3KCIIEPUMEHTOB, MPUBEACHHBIX Ha puC.l, uccieayembie
o0pasipl 00J1a1al0T OTHOCHTEJIBLHO OOJIBIIMM IOIJIONICHHEM CBEeTa B KOPOTKOBOJHOBOH 00jacTu
BUJMMOI0 JHara3oHa JJIMH BOJIH, ¢ POCTOM JUIMHBI BOJHBI WHTCHCHBHOCTH OTPaXCHHOTO CBETa
pacter ¢ 0,22...0,25 otH.en. no 0,84 orH.em. mus oOpasnoB Oe3 MponuTKH. AHamu3 0a3bl TaHHBIX
CICKTPOB OTPaXCHHMsI NPUPOIHBIX OOBEKTOB [7] TMOKa3aj, YTO MOJYYCHHBIC CIEKTPaIbHbIC
XapaKTePUCTUKH SIPKOCTH HauboJsiee MNMPHOJIMKEHBI M0 BHAY K XapaKTEPUCTHKAM MPHUPOIHBIX
pacCTUTEIbHBIX OOBEKTOB — TaKWX KaK CJIOH cTeOyiell Co3peBIIell MIIeHMIBI, 00epTKa moYarka
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KyKypy3bl. B nnunHOBOHOBOH 001actu KCS noBeimaercst 10 40CTaToOYHO BbICOKOTro 3HayeHus 0,84
OTH.€[., YTO O3HA4YaeT OTPakKeHHE OONbIIEeH AOJIM MAaJaloLIero CBETOBOro MoToka. Hebosbiias
pasauna B BemmumHe KCS mexny oOpasmamum 1 u 2 mHabmromaercs B OONACTH JUIMH BOIH
400...600 am. Benmumna KCS mis oOpasuoB, comepkaumux (QeppoOMarHUTHBI MHUKPOIPOBO/,
HE3HAYUTEIbHO HMXKE, YEM JUISI HCXOIHOTO MOJOTHA. DTO MOXKET OBITh CBSI3aHO C IIPUCYTCTBHEM Ha
MIOBEPXHOCTH CTEKISIHHOW H30JSIIMHM  MHKPOINPOBOAA 3JEMEHTOB, O0JaJalolMX MEHBIIUM
OTpPaXCHHWEM JJisl ONTHYECKOTO M3IIyYeHHs, 4eM NOoJIMd(pUpHBIE BOJOKHA. [IpomuTKa TKaHOTO
MaTepuaia BOJAOW MPUBOANUT K paBHOMEpPHOMY CHUkeHMIO ero BenuuuHel KCS B cpennem Ha 0,134
OTH.€Zl. BO BCEM HCCJICZOBAaHHOM JAMAIa30HE AJIMH BOJIH BCJIEICTBHE IOIOJHHUTEIBHOIO PAcCesHUS
CBETa BKJIIOYECHUSIMM BOABI Ha IIOBEPXHOCTH BOJOKOH. llomyueHHas B pe3yibraTte KpuBas
3aBucumocT KCS 6mu3ka Kk XapaKTepuCTHKaM KeJThIX IMCTheB Oepesbl, Oyka, ocuHsl [7]. B obaactu
e BorH 700...1000 am Benmmumaa KCS nccmenoBaHHBIX 00pa3IioB MPAaKTHUSCKH HE H3MEHSIETCS C
muHOM BonHBI 1 cocTtaBiser 0,8...0,84 otH.en. mma cyxux obpasmnoB u 0,645...0,683 otH.ex. mis
00pa3LoB, NPOMUTAHHBIX BOAOH.
1 1, . :

0.9 1 T t 0,9 Ty
0.8 - 08 -
0.7 1 0.7 45
0,6 1 0,6 15 :
0,5 - 0s 4
04 - 0.4 1
0.3 - 0.3 ;
02 47— 0.2 4 3
01 7 ] ] 0.1 4 ! £ 1 LA __ g 1 [

KCH, orn. en.
KCH, orn. en.

0 r v 0 T T T T T T T T
400 500 600 700 800 200 1100 1250 1400 1550 1700 1850 2000 2150 2300

Puc. 1. XapakrepucTiku K03 (h(HUIHEHTa CIEKTPAIBHOM APKOCTU B BUIUMOM (@) ¥ OJIrbKHEM HH(ppaKpacHoM (6)
JMana3oHax UTMH BOJH npH yrie HabmoaeHus 0°:1 — oOpaser] TKaHOTo XJIOMKOMOIMI(UPHOTo MoJI0THA, 1 ¥ —
o0pa3el] TKAaHOTO XJIOMKOMOIUA(PHUPHOTO TOJIOTHA, TIPOIMTMUTAHHOTO BOIOH; 2 — 00pa3el TKaHOTO
XIJIOTIKOTIONIA(YUPHOTO MOJIOTHA ¢ (hepPOMArHUTHBIM MUKPOIIPOBOIOM; 2* — 00paser TKaHOTO
XJIOTIKOTIONI(YUPHOTO MOJIOTHA ¢ (heppOMAarHUTHBIM MUKPOIIPOBOJIOM, TIPOITUTAHHOTO BOIOH

KCA 06pa3ioB TKaHBIX HOJOTEH B OKHEH MHPpaKpacHON 00JIACTH JUIMH BOJH U3MEHSETCS
ot 0,9 orn.en. 10 0,435 oTH.eJ /IS HEHPOIMUTAHHBIX O0OPA3IOB W HE3HAUYMTEIBHO Pa3IUMYacTCs IS
00pas3IoB ¢ MUKPOIPOBOAOM M3-32 IOIJIOIICHUSI YaCTH CBETOBOTO IOTOKA CTEKIISTHHOW O0OJIOYKOM.
Jis mpormTaHHBIX 00pa3noB 9Ta pasHuna crinaxuBaercs u KCS TkaHBIX TMOJNIOTEH CHWXKAeTcs Ha
0,242 orH.€1. BO BCEM HCCIENOBAHHOM [Mama3oHe JUIMH BOJH H3-3a 00jee WHTEHCHBHOIO
norsionieans WK-uzaydenust Bojoli B cocrtaBe mosioTHa. OOmumi xapakrtep 3aBucumoctu KCS
coxpansiercs ¥ BenuuuHa KCS camxkaercs ¢ 0,6 go 0,1 oTH.en. u3-3a yBenuuenus nornomenust NK-
W3ITy4eHVs TKAHBIM MaTepHajIoM.

HccnenoBanach 3aBUCUMOCTh OTPaXKaTEJIbHOW CHOCOOHOCTH TKAHOI'O XJIOMKOMOIU3(UPHOTO
TMIOJIOTHA, COfIepXKaIero (heppoOMarHuTHBIH HAHOCTPYKTYPHUPOBAHHBIA MUKPOIIPOBOI, JIJISl Pa3IMIHBIX
yoioB  Habmomenust (0°...65°) (puc. 2). HccnenoBaHusi yCTaHOBWIIM, YTO JUISI CyXoro o0Opasiia
BenmnuuHA U xapakrtep 3apucumoctd KCS oT mirHBI BOTHEI ¢1a00 3aBUCAT OT yTila HaOIIOACHUS, KaK
B BHIUMOM, Tak U B OmmwkHeM MK-1nana3oHax, 4To CBHIACTEILCTBYET 0 MU (Hy3HOM pacCessHUU CBETa
MOBEPXHOCTHIO TKAHOTO Marepuajia ¢ peryisapHod cTpykrypoi. IIpu mpomuTke TKaHOrO MHOJOTHA
BOJIOM XapaKTep pPACCESHHS ONTHYECKOTO W3IYYEHUS HCCICIOBAHHBIMUA 00pa3aMu CTaHOBHUTCS
cmemanabiM 1 KCS Bo3pacraet jyis Oonbmux yrioB Habmogenus (65°) Ha 0,204...0,207 otH.ex. 1o
cpaBaeHnio ¢ 0° OTO CBS3aHO C HEOJHOPOJHON CTPYKTYpOH IIOBEPXHOCTH TOJOTHA U
HEPAaBHOMEPHBIM PACCEMBAHHEM CBETOBOT'O IIOTOKA BHYTPH TMOpP © Ha HEOTHOPOIHOCTSX,
c(hOpMUPOBAHHBIMU BOJIOKHAMU B Pa3IMYHBIX HANPAaBICHHSX, a TAKXKE IOTIIOIEHUEM CBETa BOJIOM,
3aTOJTHSIONICH MEKBOJIOKOHHBIEC IPOCTPAHCTBA.
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Puc. 2. 3aBucumMocTs K03(DHUIUCHTA CIEKTPATLHOM SIPKOCTH B BUAUMOM (4, ) U OiivkHeM nHdpakpacHoM (6, 2)
JManasoHax ot yria Habmonenus (0°...65°) s TKaHOTo XJIONKONOIHI(GUPHOTO MOJIOTHA, COASPIKALIETO
(eppOMarHUTHBIH HAHOCTPYKTYPHPOBAHHBIH MUKPOIPOBO (@, 6), ¥ 3TOTO MOJIOTHA, IPOITMTAHHOTO BOJIOH (6, 2)

3akiaogyenue

Anamu3 onTtuyeckux xapakrtepucTuk  KCS TkaHBIX XJIOMKONOMMA(GUPHBIX TOJOTEH B
nuanazoHe AnuH BoiH 440...2400 M noxkazan, uto xapakrepuctuka KCS B BUIuMOM auana3oHe
JUIMH BOJIH OINpeAenseTca MNPUPOAOH, LBETOM MaTepuaja BOJOKOH M HaJU4YMEM 3JIEMEHTOB
CTCKJISIHHOM HM30JIS1MM MUKpomnpoBoaa u wusmensercs ot 0,22...0,25 ortn.en. mo 0,84 oTH. en.
[IponuTtka TKaHOrO MaTtepuana BOAOW MPUBOAUT K PABHOMEPHOMY CHIKEHHIO ero BennuuHbl KCS B
cpennem Ha 0,134...0,242 oTH.e1. BO BCEM HCCIEAOBAHHOM JUANA30HE [JUH BOJIH BCJEICTBHE
JIOTIOTHUTEIPHOTO PACCESIHUSI CBeTa BKIIOYCHHUSMHU BOJBI Ha ITOBEPXHOCTH BOJOKOH. [Ipm sTOoM
BO3HMKaeT 3aBHCUMOCTh KCS oT yrioB HaOmOAeHWs B CBA3M C HEOJHOPOJHON CTPYKTYpO
MIOBEPXHOCTU TOJOTHA W HEPABHOMEPHBIM PACCEHBAHUEM CBETOBOIO IIOTOKA B Pa3IUYHbBIX
HaIpPaBJIECHUSIX BHYTPH IOp W HAa HEOJHOPOTHOCTAX, C(HOPMUPOBAHHBIX BOJIOKHAMH, a TaKXKe
TIOTJIOIICHUEM CBETA BOJIOM, 3aIOTHSIONICH MEXBOIOKOHHBIC TPOCTPAHCTBA.

EFFECT OF MOISTURE CONTENT ON OPTICAL CHARACTERISTICS OF
FABRICS, CONTAINING NANOSTRUCTURED FERROMAGNETIC MICROWIRE

AAA AHMED, Y.T.A. AL-ADEMI, N.V. NASONOVA, T.A. PULKO, L.M. LYNKOU

Abstract

Spectral reflectance characteristics in the wavelength range of 440...2400 nm were obtained
for the mixed cotton-polyester fabrics, which contain knitted-in nanostructured ferromagnetic
microwire. The obtained results were analyzed against the content of elements, color and structure of
the surface of the samples. The moisture content effect was shown.

Keywords: spectral reflectance, fabrics, moisture effect.
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