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KOMITO3UITMOHHBIE OTHECTOMKHWE KPACKHA
C YIVIEPOJOCOAEPKAIIMMHU KOMIIOHEHTAMMA
JJIS DKPAHUPOBAHUMSA 3JIEKTPOMATHUTHOTI'O U3JIYYEHHUSA

Kano. mexu. nayk, ooy. E.C. BEJIOYCOBA; O.B. BOHIIPAB;
0-p mexH. nayk, npogp. I.M. IBIHbKOB
(Benopyccxuit 2ocyoapcmeennvlii yHugepcumem undopmamuxu u paouodnekmponuxu, Munck)

TIpeocmaenensl pe3yrbmamol UCCLEO08AHUSL XAPAKMEPUCTUK OMPANCEHUsL U NEPeOayU INEKMPOMASHUN-
HO20 usnyyenuss 8 ouanasone wacmom 8...12I'Ty KOMROZUYUOHHBIX OSHECTNOUKUX KPACOK C HAROIHUMENeM Hd
OCHOBE NOPOUIKOOOPA3HBIX Yenepodocodepicawux mamepuanos. Ilokazano, wmo maxue Kpacku nocie 6030eli-
CMBUA HA HUX OMKDBINO20 NIAMEHU MO2YM XAPAKMEPU308AMbCs 3HAYCHUAMU KOIDOUUUEHMA OMPAdNCeHUs.
NEKMPOMASHUMHO20 U3yyenus 6 ouanasone ywacmom 8...121Ty, pasnoivu —10...—15,2DF (npu usmepenuu 6
pedicume KOPOmKo20 3aMblKanus). Janvl pexomMeHoayuu no npakmuieckomy nPpUMeHEeHUIo UCCIe008aAHHbIX KPACOK.

Kntouesvle cnosa. 5kparn 31eKmMpoMacHUMHO20 USTYYEHUsl, OPHECMOUKAsS. KPACKA, WYHeUm, KoI@huyu-
eHmbl nepeda il U OMpAaNCeHUst SIeKMPOMASHUMHO20 U3TYUeHUs.

Bgenenune. [TopomkooOpasHbie yriepomocoaepkaline Matepransl (B YaCTHOCTH, IIYHTHT W TEXHHYE-
CKHH YIJIEpO) XapaKTepPU3yIOTCS CBOMCTBOM 3JIEKTPUUIECKON MPOBOIMMOCTH, KOTOPOE OOYCIIOBINBAET UX IIIH-
POKOE WCIIOIb30BaHNE TIPH U3TOTOBJICHUH MaTEPUAIOB, SKPAaHUPYIOIINX dJeKTpoMarauTHoe u3nyuerne (OMUN),
0 YeM CBHUJICTEJbCTBYIOT PE3YJIbTAThl UCCIIEAOBAHU, MPOBEACHHBIX K HacTosieMy Bpemenu [1; 2]. Dtu mare-
pHAaNbl IPUMEHSIFOTCS IS 3aIUThl HH(pOpMAIMK, 00padaThIBaeMOW CPEICTBAMH BBIYUCIUTCILHON TEXHUKH, OT
YTEUKH 10 KaHaldy mobounoro MU, MackupoBaHus 00BEKTOB B PaJMOJIOKAIIMOHHOM HAINIA30HE JJIUH BOJIH W
3alUTHl YeJoBeKa OT Bo3aericTeus IMU. Kak mpaBuiio, HCHOIb3yeMbIe B HACTOSINEE BPEMs SKPAHHPYIOIIUC
OMMU maTepuranbl Ha OCHOBE TIOPOITKOOOPA3HOTO IIYHTHTA HE SIBISIOTCS OTHECTOWKHWMM, T.€. TIPH BO3JACHCTBUU
OTKPBITOTO TUIAMCHH OHH HE COXPAHSIOT CBOHM JKCIUTyaTal[MOHHbIC XapaktepucTukd [3]. HaszsanHas ocobGeH-
HOCTB OTPaHUYMBACT Cepy MPUMEHEHHS ITHX MaTePHAIIOB.

Takum 00pa3oM, aKTyalbHBIM Ha CETOHSITHUNA I€Hb SBISIETCS PEIICHHUE 3a1a4H CO3JaHNS OTHECTONKUX
skpanupyrommx IMU MaTepualioB Ha OCHOBE MOPOIIKOOOPA3HOTO MIyHTHTa. J[JIs 3TOr0 K HACTOSIIEMY BpeMe-
HU BBINOJIHEH PsiJi UCCICIOBaHUN. B 4acTHOCTH, POBEICHBI SKCIICPUMEHTHI, B paMKaX KOTOPBIX U3Y4EHBI OCO-
OCHHOCTH B3aMMOJICHCTBHS OTKPBITOTO IUIAMEHH, TeMiepaTypa kotoporo cocrasisier 1700 T, ¢ mynrurcoaep-
JKalel KpacKol. Y CTaHOBJICHO, YTO B XOJIC peau3alii Ha3BaHOTO MPOIECca Ha MOBEPXHOCTH CJIOS ITOHM KpacKu
o0pazyeTcs IeHo00pa3HOe TEPMON30IHPYIOIIEe BEIIECTBO, B COCTaB KOTOPOTO BXOIAT OPTOKIIA3, OapuT, pyTHII U AP.
Yxa3aHHBIE KOMIOHEHTHl XapaKTePH3YIOTCS CBOMCTBOM OTHECTOMKOCTH, KOTOPOE O0OYCIIOBINBACT COOTBETCTBYIO-
IIee CBOMCTBO IIyHruTcoAepKamieil kpacku [4; 5]. IIpu HEOOXOIUMOCTH YIIPABISEMOr0 M3MEHEHHS 3HAYEHUH KO-
3 durmenToB oTpakeHus u nepenadn YMU B pabodeMm nuama3zoHe 4acTOT TAKOW KPack K HEMl MOTYT OBITh J0-
0aBJICHBI JOTIOJIHUTEIEHBIE KOMIOHEHTHI, XapaKTCPU3YIOIINECs MATHUTHBIMU WIH TUAJICKTPUYCCKUMHU CBOMCTBA-
mu. B pabote [6] sxcrniepumeHTaIbHO 000CHOBAHA BO3MOYKHOCTh HCIIOJIb30BAHUS B KAYECTBE ITUX KOMIIOHEHTOB
MOPOIIKOOOPAa3HOT0 TUTAHOMATHETUTA, XaPAKTEPU3YIOLIETOCS MATHUTHBIMEA CBOMCTBAMU, a TAKXKE JHOKCHIOB TH-
TaHa W KPEMHUS, XapaKTCPU3YIOIIUXCS IHAICKTPUUCCKUME CBO¥cTBaMU. B yka3aHHO# paboTe yCTaHOBJICHO,
YTO KPaCKH, COJICpKAIIUC YKa3aHHBIC MOPOMIKOOOPa3HbIC KOMIOHCHTHI U HAHECCHHBIC Ha MECTAJLUTHYCCKUE MO
JIOXKKH, XapaKTePU3YIOTCS 3HAYCHUAMHU KodduinerTa otpaxennss MU B nuamazone yacror 8...121T, pas-
HeIMH —6,5..~13,51b. B Hacrosieii paboTe mpeacTaBiIeHbl pe3ysIbTaThl HCCICIOBAHMS MPOIECca B3aHMOICHCT-
BUS OTKPBHITOTO IUTAMEHH C KOMITO3UIIMOHHBIMH KpacKaMH, I1eJIeCO00pa3HOCTh NPUMEHEHHSI KOTOPHIX B IEJAX K-
panupoBanus DMU skcriepuMeHTaNBEHO 060CHOBaHA B [6], a Takxke pe3yibTaTsl HCCIICIOBAHKS BIMSHUS Ha3BaH-
HOT'O MPOIecca HAa KOMIIOHCHTHBIH COCTaB M XapaKTePUCTUKH OTpaKeHus U nepenaun IMU Takux Kpacok.

MeTtonanka npoBeneHHsT IKCIMePpUMeHTa. J[1s MPOBEACHUS UCCICIOBAHUS OBLIO M3TOTOBJICHO YETBHIPE
THIa 00pa3LOB KOMITO3ULMOHHBIX Kpacok (tabi. 1).

Tabmuma 1 —XapakTepuCTUKH HCCIETOBAaHHBIX 00pa3IoB KPacoK

Howmep obpasiia [IpoleHTHOE COIEPIKAHKE HATIONHUTENS B 00pasie, Macc. %
Kpacki UIYHTHT TEXHUYECKUI [IYHTHT JIHOKCH]L JIHOKCHJL
yrIepos THTaHa KpEMHHUSI
Ne 1 0 0 0 0 0
Ne 2 50 0 0 0 0
Ne 3 6,5 0 6,5 6,5 6,5
Ne 4 0 10 0 0 0
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B kadecTBe CBA3YIOIIETO BEHmIECTBAa B 00pa3liaXx BCEX THIIOB MCIOJB30BAJCS OTHE3ANIUTHBIA COCTaB
«ArauTepM-M», B Ka4uecTBE HAIOJIHHUTENS — CMCIIAHHBIC B ONMPEACICHHON MPOMOPIMH HOPOIMIKOOOpa3HbIC
NIVHTUT, TEXHAYECKHUH YTIIepol, TATAHOMArHeTHT, THOKCHIBI TUTaHa U KpeMHus (B oOpasiax Ne 2—4).Bri6op
MPOLIEHTHOTO COJIePKaHKsI KOMIIOHEHTOB B M3rOTOBJICHHBIX 00pasiiax 00yCJIOBIIEH pe3ylbTaTaMU YKCIIEPUMEH-
TOB, IPOBEIEHHBIX B padoTe [6]. O6paszen Ne 1 He comepkail MOPOIIKOOOPA3HOrO HAMIOIHUTEIS.

H3roroBiieHHbIE 00pa3iibl KOMIO3UIIMOHHBIX KPACOK HAHOCHIIMChH Ha IEJUTIOJI03HbIC MOATI0XKKH. Hcce-
JIOBaHUE OTHECTOWKOCTH 0Opa3IOB MPOBOAMIOCH B COOTBETCTBUU ¢ TpeGoBanusimu [7]. Tlpu 3TOM 1EIUTI0N03-
HBIC MOJJIOKKH, Ha KOTOPBIC OBLTH HAHECEHBI 00pa3llbl U3rOTOBICHHBIX KPACOK, 3aKPEIUISIIUCH B BEPTUKAIIb-
HOM TIOJIO)KCHUM Ha METaJUTUYECKON paMe MOCPEICTBOM JepiKaTelei, 3aTeM OCYIIECTBISUIOCH BO3JICHCTBHE HA
WX TIOBEPXHOCTh OTKPBITOI'O IJIaMEHHU. VICTOUHUKOM IJIAMEHU SIBIISUIACH IOPTATUBHAS Ta30BO3AYIIHAS TCXHUYE-
cKast ropesika. PaccTosiHue OT COIIa TOPENIKK 10 TIOBEPXHOCTH TOAJI0XKKH, HA KOTOPYIO HAHECEHBI KPaCKH, CO-
craBysio 10£1mm (puc. 1).

Pucynok 1. —IIpouecc uenbITaHusl OTHECTOIKOCTH 00pa3ma Ne 1

Jist onpeesieHnst KOMIOHEHTHOTO COCTaBa 00pa3loB KPAcoOK MPOBOAMIOCH X PEHTICHOAM(PAKIIHOHHOE
uccenoBanue coriacuo meroauke [9)]. Tlpu sTom ucrnomb3oBanacs ycraHoska JIPOH-3M (uznyuenne — Cuk,
N = 1,5417737 Apuanason 3nauenuii yrmos — or 15 no 10C°). [lns pacmudpoBKy MONYy4EHHBIX AHPPAKTO-
rpaMM 00pa3loB KPacoK HCIOJIb30Bajach NporpamMma sl HACHTH()UKALMKA PEHTICHOIU(PPAKIIMOHHBIX MaKCH-
mymoB BeutectB «Crystal Impact MATCH! v. 1.11>B pesynbrate onpeneiacHsl (pas3bl BEMIECTB B HCCICIYEMOM
MaTepHualie MyTeM CPAaBHCHUS ero AU(PaKTOrpaMMbI C 3TATOHHBIME AU(PAKTOrpaMMaMH, 3aHECCHHBIME B 0a3y
nanubix «Crystallography Open Database» (COD3j3a BemiecTBa B HCCICAYEMOM MaTepuaie HACHTHHULUPO-
BaJIach B CITy4yac COBIAJICHHUS KaK MUHUMYM TpeX ¢€ PeHTIeHOAU(PAKIIMOHHBIX MAKCHMYMOB C MaKCHMYMaMU
STaNOHHBIX mudpakTorpamm. [Iporpamma «Crystal Impact MATCH! v. 1.11ncronb30Banach Takxke s OY-
KOJINYECTBEHHOM OLIEHKH COOTHOIICHHS BEIECTB B NCCIICOBAHHBIX 00pa3nax.

N3mepenns kodhummenToB nepenaun u orpakeHns DM o0pa3IioB BHIMOIHIMCH B THANa30HE YacTOT
8...12 I'T1 ¢ ucmonb30BaHHEM MaHOpPaMHOro m3Mepurens S12P-67, B cocraB KOTOPOro BXOIST T'CHEPATOP
I'KY-61 v BOTHOBOJHBIN TPaKT, 0OCCIICYMBAOIINI BBICICHUE U JCTCKTUPOBAHKUEC YPOBHEH Maaroleii u oTpa-
JKEHHOU (MM MPOIIEAIIeH) JIeKTPOMArHUTHBIX BOJIH. KamnbpoBKka Ha3BaHHOTO 00OPYAOBAHUS TIEpE]] HAYAIOM
WU3MEPEHHH MPOBOIUIACH B COOTBETCTBHH CO CTAHAAPTHOW METOAUKOM, MpeAcTaBieHHOH B [8].

Usmepenus ko3ddunuenta otpaxerns IMU o6pa3ioB BHIMOIHLINCH B ABYX pexuMax: 1) pexum co-
[JIACOBAHHOW HArpy3KH, MPH KOTOPOM 32 MCCIIEyeMbIM 00pa3loM yCTaHABIMBAIACH COTJIACOBAHHAS HATPY3Ka;
2) peXxuM KOPOTKOTO 3aMBIKaHHS, TPH KOTOPOM 3a MCCIICIYyEMbIM 00pa3liOoM YCTAHABIMBAJICS METATHIECKUN
OTpaxkaTelb.

PesysnbTarsl u 00cy:kaenue. [Ipy Bo3aeilcTBIM OTKPBITOTO IUIAMEHH HA MCCIICOBAHHbBIE 00pa3ibl KPacok
HabJII0aoch UX MpeobpasoBaHUe B MeHOOOpasHoe BemiecTBO (cM. puc. 1). B xome peamusanuu Ha3BaHHOTO
Ipoliecca IeJI0CTHOCTh ITOTO BEIIECTBA HE Hapyllajlach; HaOMI0AI0Ch TOJIBKO HAPYLICHUE LEIOCTHOCTH LEI-
JIFOJIO3HBIX HOAJIOKEK, Ha KOTOpBIE ObUIM HaHeceHb! 00pa3ubl kpacok Ne 1, 2, 4. Takoe siBIeHHE 3aperucTpupo-
BaHO I10 UCTEUCHUH CIIEAYIOIINX NPOMEKYTKOB BpEMEHN C MOMEHTA Hadalla BO3/ICHCTBUS Ha yKa3aHHbIE 00pa3Libl
OTKPBITOTO TtaMeHn: 1 muH 25 ¢ (s mooKKH, Ha KOTOPYIO 0BT HaHeceH obpaser kpacku Ne 1); 3mun 40 ¢
u 1 MuH (1715 OIUIOKEK, Ha KOTOPbIE OBUIM HAaHECEHBI 00pa3ibl Kpacok Ne 2 u 4 cooTBeTcTBEHHO). [lemtomno3-
Hasl TIO/IJIOKKa, Ha KOTOPYIO OblUT HaHeceH oOpaser; kpacku Ne 3, coxpaHsiia CBOIO LEJIOCTHOCTh B TEUCHHE JBA-
JIATHMAHYTHOTO BO3JICHCTBHS HA HETO OTKPHITOTO TUIaMeHH (YKa3aHHBIA MPOMEXKYTOK BPEMEHH 00YCIOBIEH
TpeOOBAHUSIMHU K MPOBEICHHUIO UCTIBITAHUI MATEPUAIOB HA OTHECTOUKOCTH [7]).
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Ha pucynke 2 npexcrasiensl qudpakrorpammbl 00pasloB KpacoK, MOJYYEHHBIX IIOCIE BO3IEHCTBHS
Ha HUX OTKPBITOrO IJIAMEHH; B TabyuLe 2 —pe3ysbTaThl IOJyKOJINYECTBEHHOM OLIEHKH COOTHOLICHUS BELECTB
B TaKMX KpacKax.
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Pucynok 2. —lu¢pakTorpaMMsbl HCCIeI0BAHHBIX 00Pa3L0B KPACOK

Tabnuua 2 —Pe3yapTarhl MOJYKOIMIECTBEHHON OIIEHKH COOTHOIICHHS BEIIECTB B 00pa3liaXx OrHECTOMKHUX KPACOK,
MTOJTYYCHHBIX TIOCIIE BO3IEHCTBHSA HAa HUX OTKPBHITOTO TTAMEHHI

MaccoBas 10JIs BEIECTBa
ool i cealll IR
& Bane nanmer COD | 00Pasenr Ne 1jo6pasen Ne 2| obpasen; Ne 3| obpasern Ne 4
Jlnokcu KpeMHHs Sio, 96-900-2602 9,2 52 - 10,3
Pytun TiO, 96-900-7532 60,8 12,5 9,3 19,2
Baput BaSQ 96-900-0651 7,5 9,8 — 16,8
OKcul HUPKOHUS 2r0O, 96-900-7449 7,1 2,4 9,7 11,1
Jlvokcu sxenesa FeQ 96-901-1413 5,2 5,3 11,3 13,5
ANIOMHHUS OKCHJ Al,O4 96-100-0060 10,2 4,2 - 29,2
OpToxiia3s K,0-AlL,O3-6SIG 96-900-0312 — 44,0 68,5 —
Inuaens Al,MgO, 96-900-2740 — 16,5 — -

VYcraHoBieHO, 9TO B cocTaB o6pasiia kpacku Ne 1 Bxomst cymsdar 6apust (21,1mace. %) u AHOKCHI TH-
tana (21,3 macc. %), KOTOpbIE SBISIOTCSI OCHOBHBIME €€ IMUIrMeHTaMu. Hajaudre B yka3aHHOM 00pasiie KpacKu
nuokcuma kpemuuns (28,2 macc. %) n muokenma nupkorus (12,3 mace. %) 06ycrmoBIMBaeT CBOMCTBO €€ OTHE-
croiikoctu. [loka3zaHo, 4TO B pe3y/ibTaTe BO3ICHCTBUS OTKPHITOrO IUIAaMEHHM Ha oOpaser kpacku Ne 1 B Hei
YMEHBINAETCS TIPOIICHTHOE CO/lepykaHue Ccyibhara 6apus, THOKCHIA KPEMHUS, THOKCHIA IUPKOHUS (COOTBETCT-
BeHHO j10 BenmnyuH 7,5; 9,2; 7,Imacc. %) 1, Kak CICACTBHE, YBEIHYMBACTCS MPOLICHTHOE COICPIKAHUE TMOKCUIA
turana (1o 60,8macc. %) u okcuaa amromunus (1o 10,2mace. %).

OCHOBHBIMU KOMIIOHEHTAMH, BXOISIIIIMMH B COCTaB 00pasiia kpacku Ne 2, sBisiroTest: okcu] Kpemuust (SiO,) —
ue meree 50 macc. %; myckoBut (KAl 3Siz011'H,0) — e menee 10 macce. %; pasnuusbie popMbl yriteposa — He
menee 30 macc. %. [TokazaHo, 94TO MOCJE BO3ACHCTBUS OTKPBITOIO IUIAMEHH B 00pasiie kpacku Ne 2 o0pasyroTes
nByokucek u okuch yriepoaa (CO, u CO). 310 00yCIOBICHO TEM, YTO TIPH CTOPAHUH Ha BO3YXE YIIEPOI CBSI-
3bIBAETCS C MOJIEKYJIaMH Kuciopona. Kpome Toro, Bo3aelcTBHE OTKPHITOrO IJIaMeHH Ha oOpaser] kpacku Ne 2
MPUBOIUT K CHI)KCHHUIO COMEPIKAHUS B HEW quoKcHaa KpeMuust (o BenuauHbl 5,2 Macc. %) 1 popMHPOBaHHIO
oprokiasa (44 macc. %), 00ycIOBICHHOMY yOajeHHEM M3 MYCKOBHTAa BOJBI IpH Temmeparype Bbime 850 T.
Takxe B 9TOM 00pasiie B pe3ysbTaTe BO3ACHCTBHS OTKPHITOTO TuiaMeHn hopmupyrotes: pytan (12,5macc. %);
6apur (9,8 macc. %); okcun nupkonus (2,4macc. %); nuokcu xenesa (5,3macc. %).

B o6pa3ue kpacku Ne 3 mocsie BO3AeHCTBUS Ha Hee OTKPBITOrO INIAMEHH COJIepKaHHe OPTOKIIa3a COCTAB-
nset 68,5macc. %, okcuna nupkonus — a0 9,7 macc. %, nuokcuaa xxenesa — o 11,3macc. %. YcraHoBieHO, 4TO
KOMITOHEHTHBIN cocTaB o0pasia kpacku Ne 4 mpakTHUeCKH HACHTHYCH KOMIIOHEHTHOMY COCTaBy o0pasiia Kpac-
ku Ne 1 (kak 710, Tak ¥ 1MOCJIE BO3ACHCTBHS HA HUX OTKPBITOTO TUIAMEHH). DTO CBA3AHO C TEM, YTO TEXHHICCKHHA
yriepon, Bxoasmui B cocraB obpasua Ne 4, conepxkur 6onee 90% amopdHoro yrinepona. YkazaHHbelld (akt
00yCJIOBIIMBAET OJM30CTh MO 3HAYCHUIO BEIMYMH NPOMEXYTKOB BPEMEHH OT MOMEHTa Hadaya BO3/ICHCTBUSI OT-
KpbITOro TiamMenu Ha o0pasubl Ne 1 u Ne 4 1o MOMeHTa MOBPEXKCHHUS HEIOCTHOCTH IISIUTFOJIO3HBIX MMOIJIOKEK,
Ha KOTOpbIE YKa3aHHbIE 00pa3ilbl HAHECEHBI.
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VYBenuyeHne NPOMEKYTKa BPEMEHH OT MOMEHTA Hadajia BO3JICHCTBHS OTKPBITOrO IJIAMEHU Ha oOpasel|
kpacku Ne 2 (o cpaBHeHHIO ¢ 00pasiiom Ne 1) 10 MOMEHTa TTOBPEKICHUSI LIETOCTHOCTH LIEJUTIONIO3HOMN TTOIOKKH,
Ha KOTOPYIO HaHEeceHa 3Ta Kpacka, 00yciIoBieHO (OPMUPOBAHUEM B HEil OPTOKIIa3a, KOTOPBIN XapaKTepH3yeTcs
CBOMCTBOM OrHectoikoctd. CoxpaHeHHe 1IeJIOCTHOCTH IMOJUIOKKH, Ha KOTOPYIO HaHeceH oOpasel kpacku Ne 3,
[PY BO3JEHCTBUM OTKPBHITOTO [NIAMEHH Ha 3Ty Kpacky OOYCIIOBJICHO TEM, YTO B PE3YJIbTAaTe pealn3allii Ha3BaH-
HOTO Tporecca B Hell popmupyetcs 6osee 50macce. % oprokiasa.

Ha pucynke 3 mpejcraBieHbl YaCTOTHBIC 3aBUCHMOCTU KO3((QUIMCHTOB Nepefadn u oTpaxenus IMU
B quana3one 8...121 T ucciaenoBaHHBIX 00Pa3I0B KPACOK MOCIIE BO3ACHCTBYS HA HUX OTKPBITOTO IIAMEHHU.
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Pucynok 3. —HactoTHble 3aBUCHMOCTH K03 (uLnenTa nepenayu (a),
K03 duumeHTa OTpaiKeHUsl, U3MEPEHHOI0 B PesKHMe COIVIacOBAaHHOI Harpy3ku (6),
1 KOPOTKOT0 3aMbIKaHMsI () HCCJIEI0OBAHHBIX 00Pa3L0B KPacoK

Kak BuHO M3 pucyHKa 3, ¢ HAMMEHBIIUMH 3HaYCHUAMU Koddduuuenra nepenaun OMU B nuanazone
gactor 8...12 I'Tn xapakrepusyercs oOpaszenm Ne 2. BeiawuuHB yKa3aHHOTO IapaMeTpa COCTABIISIOT
—12,5..-16,1 1b. D10 CcBsA3aHO TeM, YTO B yKa3aHHOM 0OOpa3sle 10 CPABHEHHIO C JAPYTUMH HCCIIEIOBAHHBIMH
o0pa3naMu COIEPXKHTCA HauOOJbIIEE KOJMYECTBO YIIIepoaa, OOCCIEYMBAIOIIETO IIOTEPH Ha IPOBOAUMOCTD
SHeprun B3amMmozeucTByromero ¢ HuM DMU. HambompmmmMu 3HaueHnsMu ko3¢ ¢urmenta nepegadyn OMU B
nuanasone yactot 8...12I T xapaktepusyetcs oopasen Ne 1 (—1,5..—4,21B). D10 cBsA3aHO C TEM, YTO B HEM HE
COZICPIKUTCST KOMIIOHEHTOB, (PU3HYECKUE CBOICTBA KOTOPBIX (IPOBOJMMOCTD, UAJICKTPUYCCKAsT U/UITH MarHUT-
Has POHUIIAEMOCTH) OO0YCIOBIMBAIOT MOTEPU dHEPIUH B3auMmozaeiicTByromiero ¢ Humu IMU. O6pasust Ne 3 u
Ne 4 xapakTepusyroTcs 3HaUeHHIMH KodpuuuenTa nepeaaun MU B nuanazone gacror 8...121Tw, paBHEIMU
COOTBETCTBEHHO —5..~6,91b u —3,9..-5,915b.

3nauenus koddduimentos orpaxenns OMU B nuanazone 8...121 T uccienoBaHHbIX 00pa3loB, H3Me-
pEHHBIC B PEKAME COTIIACOBAHHON HArpy3kH, cocTaBisiior —5,5..~8,8 nb (puc. 3, 6). Ha ocHoBe m3MepeHHBIX
3Ha4YeHuH kod¢puunenrta orpakennss SMU B pexxnme KOPOTKOTO 3aMbIKaHHSI YCTAHOBJICHO, YTO HAUMEHBLINMHU
BEJIMUMHAMH yKa3aHHOTO MapaMeTpa xapakrepusytorcs oopasusl Ne 3 u Ne 4: —10..-13,31b u —10..-15,21b
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cootBeTcTBeHHO (pHc. 3,6). CHmKeHne 3HaucHui koddduimenta otpaxenns IMU B auanazone gactot 8...12TT
Juist 00pasznoB Ne 3 u Ne 4 mpy UI3SMEHEHHMH PEeXXMMa U3MEPEHUH ITHX 3HAYCHUIH MOXKET OBbITh 00YCIIOBICHO (-
(dexToM nHTEPHEPEHIIMOHHOTO TAICHUsI JIEKTPOMArHUTHBIX BOJH, OTPAXKAEMBIX OT MOBEPXHOCTEH YKa3aHHBIX
00pasIoB, U METAUTHYECKOTO oTpaxaTess. Y obpasua Ne 2 3HaueHus ko3 unuenra orpaxenuss SMU B qua-
nma3oHe 9actot 8...12T T, M3MEpEHHBIC B PEKUME KOPOTKOTO 3aMBIKAHMSI, M3MEHSFOTCS B peaenax —6,4..—7,91b,
ay oopasua Ne 1 —B npenenax —2,3..—-4,11b.

Bakouenue. Ha 0CHOBE MOJTyYeHHBIX PE3YIILTATOB MOKHO CJENATh BBIBOJ O TOM, YTO MyTEM J00ABICHHUS
nopoiukoo0dpasusix nrynrura (6,5 macce. %), turanomarnerura (6,5 macce. %), quokcuaa Turana (6,5 mace. %)
u auokcuaa kpemuus (6,5 macc. %) B orHe3amuTHbIN cocTaB «ArHuTepM-M» MOKeT ObITh MOJTyYeHa IKpaHHU-
pyromas OMMU kpacka, XapaKTepu3yIomiasicsi CBOHCTBOM OTHECTOHKOCTH. B OTJIMYMe OT OTHE3alTUTHOTO COCTaBa
«ArauTepm-M», Takast Kpacka OyaeT 00ecrneunBarTh 3alUTy MOBEPXHOCTH, HA KOTOPYIO OHA HAHECeHa, OT Hapy-
IICHUS TIEOCTHOCTH (MPH TOJIIIMHE CIIOSI HAHECCHHS He MeHee 2 MM). DT0 00yCIIOBICHO (OPMHPOBAHHEM B €€
cocraBe okoJio 68,5macc. % opTokiasa B pe3ybTare BO3JICHCTBUS HA HEE OTKPHITOTO [IAMEHHU, TeMIIepaTypa Ko-
toporo npessiiract 850 T. HaspaHHOE BEIIECTBO XapaKTEPU3YETCs CBOMCTBOM OTHECTOMKOCTH. 3HAYCHHUS KO-
¢dunuenta otpaxxenuss IMU npeIoKeHHON KPACKH, U3MEPEHHBIE B PEXKUME KOPOTKOTO 3aMbIKaHUs ([P UCTIOJb-
30BaHMU METAIMIECKOTo oTpaxkares), cocTaBisiioT —10..~13,31b (nuanason yacror 8...12ITn). Takas kpacka
MOKET OBITh UCTIOB30BAHA VTS OKPBITHS TOBEPXHOCTH METAJUTMIECKHUX JIUCTOB, MCIIOIB3YEMBIX ISl OOIUIIOBKU
CTEH PKPAHUPYEMBIX MOMEIICHHH, B KOTOPBIX pachoyiaraercs paanodeKTpoHHoe 00opyaoBaHue. [1pu 3ToMm MoxeT
ObITH 00ECIIEYEHO CHIDKEHHUE aMILTUTY/IbI CTOSYMX IEKTPOMATHUTHBIX BOJIH B TAKMX MOMEIICHHUSX.

Paboma evinonnena npu gunancosoii noooepaicke benopycckozo pecnybaukanckozo gonoa ghynoamen-
manvhwix uccredosanuii (2panm T15M-025).

JIMTEPATYPA

1. Tony6es, E.JI. Dnexrpodusnueckre CBOWCTBA H CTPYKTYPHBIC OCOOCHHOCTH LIYHTUTa (MPHPOIHOTO HAHOCTPYK-
typupoBanHoro yriepoaa) / E.JI. T'ony6es // ®usuxa tBepmoro tena. — 2013, -T. 55,Ne 5. — C. 995-1002.

2. Wsanosckuii, B.. Texaudeckwuii yriepon. [Iponeccsl u anmaparsl / B.A. MBanosckuit. — OmMck : Texyriepon,
2004. - 198.

3. TlaccuBHas nmpoTHBOIOKapHas 3amuTa. Tepmunsl u onpeaenenus . CTh 11.0.03-95.

4. Bbenoycosa, E.C. Oruectoiikoe 3KpaHHUpYIOLee MOKPHITHE HA OCHOBE IuyHrutconepxauiei kpacku / E.C. be-
noycosa, H.B. Haconoga, JI.M. JIbiHbKk0B // HaHOTEXHOJIOIMH B CTPOUTENBCTBE : HAYY. HHTEPHET-)KYypHA. —
M. : HHT «HanoCtpourenbctBo». — 2013. . 5,Ne 4. —C. 97-109.

5. Ortaenoynsle KOMITO3UIIMOHHBIE MaTepHaNlbl U CO3MAHHS SKPAHWPOBAHHBIX 3aIIMIICHHBIX ITOMEIICHHUHA
/ E.C. Benoycoga [u ap.] // Becnik cypsszi. — 2013. Ne 3 (119). — C. 47-51.

6. benoycosa, E.C. AHanu3 XapakTepUCTHK OTPKEHUS M IMEpeladd SIEKTPOMArHUTHOTO H3IIyYCHHUs] OTHe-
CTOWKHUX Kpacok ¢ gobaBkamu Tokonpososiiux nopowkos / E.C. Benoycosa, JI.M. JIeiabkoB // [Ipu6opsr. —
2014. —Ne 7 (169). — C. 28-34.

7. Marepuaisl cTpouTenbHbIe. MeTobl uctibiTanus Ha BocuiaMmensiemocts - [OCT 30402-96. Been. 01.07.1996. —
MesxrocynapcTBeHHas HAyYHO-TEXHHYECKasi KOMUCCHS TI0 CTaHAAPTH3AIMH, TEXHIYECKOMY HOPMHPOBAHHUIO
u cepTudUKanuu B cTpoutenberse, 1996. — 13.

8. Uzgenus snekrpornsie CBU. Meroabl m3MepeHus dnekTpudeckux mapamerpos . I'OCT 20271.1-91. —
Brexn. 01.07.1992. M. : Komurer crangapTuzanuu u metposorun, 1992, — 93:.

9. BpsiToB, M.A. JlMarHocTHKa MaTepUaIOB U CTPYKTYP diIeKTpoHHOM TexHuku / U.A. Bpeiros, A.YO. I'ps3HoB,
H.H. ITorpaxos. —CII6. : CIIGI'OTY «JIOTU», 2007. — 4@.

Hocmynuna 29.06.2016

COMPOSITE FIRE-RESISTANCE PAINTS WITH CARBON-CONTAI NING FILLERS
FOR ELECTROMAGNETIC RADIATION SHIELDING

E. BELOUSOVA, O. BOIPRAYV, L. LYNKOU

It are presented the research results of electrametig reflection and transmission characteristics i
frequency range 8...12 GHz of composite fire-reststgraints with filler based on powdered carbon-agrihg
materials. It is shown that such paints might barelterized by the electromagnetic radiation refiec
coefficient values equaled to —10...-14,5 dB in feegy range 8...12 GHz after open flame exposure.
The recommendations for the practical applicatidrih@ investigated paints are given.

Keywords: electromagnetic radiation shield, fire-resistanpaint, shungite, electromagnetic radiation
transmission and reflection coefficients.
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