'O «HIIIl HAH Bbeaapycu 1o MmarepuajoBeieHuI0>),
AO «TECTITPUBOP», BI'YUP

«[TPAKTUYECKHUE PEHIEHUA 110 3ALIUTE POA
OT IIPEAHAMEPEHHbBIX UMITYJIbCHBIX
JIEKTPOMATHUTHBIX U31YUYEHUI»

IBacuienkoB H.A., 2T'upo A.M., *I'paéuuxos C.C., ‘3yoaps T.!., STpyxanos A.B.

ITexH. gupekTop; *BeM.H.C., K.-P.-M.H. IILH.C., I. }.-M. H.; 4 CT.H.C., K.(p.-M.H.; *BeI.H.C., K.().-M.H.

'AO «TECTIIPUBOP», . Mocksa, 2bI'YUP, . Mumck, >*°T'O «HIIL] HAH Benapycu o MmarepraioBeAeHHIOY>, I. MHHCK

2021 roa



AKTYAJIBHOCTD U HEJIb PABOTDI

Bo3geiictTBue MOIIHBIX 3JJIEKTPOMATHUTHBIX uHMNYyJabcoB (OMMUH) npupogHoro wu
HCKYCCTBEHHOI'0 MPOMCXOKACHUS NMPEACTABIACT CEPbE3HYI Yrpo3y HJsi HOPMAJbHOIO
(PYHKIMOHUPOBAHUA PATUOIIECKTPOHHON, HHGOPMAIUOHHON U JAP. aNnaparyphl.

IOMU 3aHMMAKOT [HUPOKUN CHEKTPAJbHBIM = JUANA30H M= HMEKT BbICOKYIO
NMPOHMKAKIIYI0 cnocoOHOCTh. CoritacHo kiaaccupukamuu cymecrsylor JMU muiim-;

MHUKPO- 1 HAHOCEKYH/HOM IJIMTEJIbHOCTH.
[H.B. bamok, JI.H. Keuunes, I1.B. CremanoB. MONHBIN 37E€KTPOMAarHUTHBIA HUMITYJIBC: BO3AECHCTBHE HA JJIEKTPOHHBIE
cpeactsa u Metosl 3amuThl. M3-Bo:«l pyrma UT/» M. 2007. 478c.]

OobecnieyuTsb 3P PEeKTUBHYIO IEKTPOMATHUTHYIO 3AIIUTY OT U3JIyYEHUI ¢ Pa3JINYHbIMHU
YACTOTHBIMH H CHEKTPAJbHBIMU XaAPAKTEPUCTHKAMHU € NMOMOINLI) OJHOI0 MaTepuaja
NPAKTUYeCKU HEBO3MOKHO.

Ileab padoThI:

- HCCJICIOBATh NMEPCHEKTUBHbIC MaTepuajdbl M MeETOAbI, oO0ecneYuBaKIIue
TPEOOBAHUS JJIEKTPOMATHUTHON CTOMKOCTH M 0€30IMacHOCTH 0eCHUJIOTHBIX
TpaHcnopTHbIX cpeactB (BIITC) B ycaoBusx Bo3aeiictBus mMomHblx: OJMHU ¢
HANPSAKEHHOCTHI0  JJIeKTpudeckoi  cocrapasiromen 0,1 + 50  kB/m,

HANPSAKEHHOCTHI0 MAarHUTHOM coctaBiaswomenn 1-10 kA/m B nuana3zone yacror 10
KI'n+10 MI'1.




OCHOBHBIE MAPAMETPbBI UMITYJIBCHBIX OMII,
TPEBOBAHUSA HOPMATUBHLIX TOKYMEHTOB,

YCJIOBUS UCHTBITAHUMN

IMapameTpbl

MWLM CEKYHIHbIH
auamna3zon; S0I'n

MHUKPOCEKYH/IHbI
M 1M AaNAa30H;
(25+420)xI'

Hano (1+5)x107 T'n
U CYOHAHOCEKYH/THbII
(8,3+50)x107 'y Amanma3oHbI

Mopaxkaomue pakTopbl K3 BJIJII; MOJITHMS 9B
KOHTaKTHaA ceTb KJI

HanpsiskeHHOCTB 3JIeKTPUYeCKOM

cocTaBistionteii; KB/m 10-300 (BJIDII) 1000 ALY

Hanpsi’keHHOCTH, MATHUTHOM 2000-3000 (BJI2II)

COCTABJISIIONIEN; A/M 700 (OK0) 3Ll 50-790

Hecymas nmosioca 4yacTor cnekrpa 1

umiyiabea (90% sneprun SMHU); ' (oA

JuanTenbHOCTh (POHTA UMITYJIBCA 0.5-8Hc

HANPSKEHHOCTH MATHUTHOTO MOJIS 0,2-3,0 Z

no ypousim 0,1-0,9; mkc

JIUTEeIBHOCTH HMITYJIBCA 1-5¢ (BJIDII)

HANPSKEHHOCTH MATHUTHOTO MOJIS 0,1-0,2¢ (K1) 50-100mxkc 3-25u¢

Ha ypoBHe 0,5

B P® ucneiTanns Ha yCTOWYUBOCTh K UMITyJIbcHOMY DMB npoBoadT cormacHo

TI'OCT P 52863-2007 npu cieayromux yCiaoBUsX:
- avmmtyaa OMU ot 100 B/m 1o 50 kB/m; qmurensroct MU ot 0,2 10 1 HC;
- pmuTtenbHocTh ppoHTa OMMU ot 0,1 1o 0,5 He; yacToTta cinegoBanus ot 1 kI'r qo 1 MIm.

910 HMITYJIbC HaHOCCKYHI[HOﬁ JIJIIUTCIIBHOCTH. ,Z[J'Iﬂ paCIupCHUA - YaCTOTHOI'O JIHalla30Ha

HaMH

WCIBITAHUSL TpoBeAeHbl B MUKpoceKyHIHOM (= 10+50 kl'1m) m nHanocekyHaHnom (= 0,11 MIm)

Auarra3zoHax 4aCToT.




HPEABIAYIIUE PE3YJIBTATHI UCCIIEAOBAHUSA MATEPUAJIOB
AJIEKTPOMAT'HUTHBIX DKPAHOB

«HITLI HAH benapycu mno warepuanoBeaeHuto», AO «Tecrnpubop» u AO
«MOCKOBCKMII HMHCTUTYT TEIUIOTEXHUKW» BBIMOJHWIA LUK PpabOT MO HCCIEI0BAHUIO
MHOTOCJIOMHBIX IUICHOYHBIX »JKpaHoB (MII3J), kak cpeacTB 3aiuTbhl OT MOIIHBIX
ANEKTPOMArHUTHBIX HMITYJIbCOB MWJUIA-; MHUKPO- Y HAHOCEKYHIHOW JIUTEIbHOCTHU
MO3BOJIAIOIIUNA (OPMHUPOBATH IKPAaHbl HA JETANISIX CJIOXKHONW F€OMETPUUYECKOW (POPMBI, UTO
MPAaKTUYECKH HEOCYIIECTBUMO Ha OCHOBE KOMMEPUYECKHX JMCTOBBIX U  (HOJBIOBBIX
marepualioB, [lokazano, uro MIID sBisitoTcst 3pPEeKTUBHBIMU CpeCTBAMU 3alIdThl 0T OMU
C HAIIPSI’KEHHOCTHI0O MATHUTHOM cOocTaBistomieit 10 12 kA/Mm.

[lockonbKy MarHuTHas - coctapistomas- OMU obnagaer ropazno 0Oojee BBICOKOI
MPOHUKAIONIEH CIOCOOHOCTHIO, YEM DJIEKTPUUECKAsl, U 3alUTa OT HEE MPEICTABISICT OYCHb
CIIOXKHYIO 3ajady, OleHKa 3(()EKTUBHOCTH IKPAHUPOBAHUS B OCHOBHOM MPOBOAMIACH IO
MAarHUTHOW COCTAaBIISAIOLIEH

1. MHorociolHble TMUICHOYHbIE SKpaHbl KaK CpeACTBa 3allUThl PAAUOAIEKTPOHHOM ammaparypbl OT BO3JACUCTBUS HMITYJIbCHBIX
anekTpoMarHUTHRIX nojieit / C.A. AkumoB, H.A. Bacunenkos, C.C. ['pabunkoB u ap. — Texnonorus OMC . 2017, Nel (60), c. 21-30.

2. PacueTHO-3KCIIepUMEHTANIbHBIC aCMEeKThl ONTHUMH3ALMH MHOTOCIOMHBIX IJIEHOYHBIX CTPYKTYp ISl 3G (EeKTUBHOIO SKpaHUPOBAHUS
AMEKTPOMarHUTHEIX UMITYI6COB / C.A. AkumoB, C.C. I'pabunkoB, C.®. CumakoB u ap. - Texnomorus OMC . 2019, Nel (68), c. 30-40.

3. IlarenT Ha uzooperenne Pb No22561 ot 03.04.2019r. C.C. I'pabunkos, A.B. Tpyxanos, C.A. AxumoB, C.®. CumakoB / MHOTOCIOWHBIN
9KpaH ISl 3aIIUTHI OT 3JEKTPOMArHUTHOTO UMITYIIbCA.

4. llepcrieKTHBHbIE METOAbl 3aIIUTHl TPAHCIOPTHBIX OECHUIOTHBIX CHUCTEM OT BO3JEHCTBUSA TpPEAHAMEPEHHBIX HMITYIbCHBIX
ANEKTPOMarHUTHLIX u3nyudenuii / AkumoB C.A., BacunenkoB H.A., 'upo A.M., I'pabuukoB C.C., MakcumoB A.1O., Tpyxanos A. B.

IX Bcepoccutickast HaydHO-TEXHIUYECKass KOH(MEpEeHINs «IEKTPOMarHuTHas COBMECTUMOCTEY, 21-22 mast 2020, . Mockaa, c¢. 15-23.



3AIIUTA BOPTOBBIX KABEJBHBIX CETEMN (BKC) PAKETHO-
KOCMHUYECKOUW TEXHUKHU OT BO3JIEMCTBUS MOIIHBIX DMII

NMITYJIBCHOI'O TUIIA. IPAKTUYECKHUE PE3YJIIBTATHI
('O «HIIL[ HAH benapycu no marepuanoBeaenuto, I. Munck, AO «Kopnopanust «MUT» 1. Mocksa)

IIpo0Jema: negocrarounas 3JI€KTPOMAarHUTHAS 3alUTa
TUNOBBIX KOpoOoB BKC OT BO3A€HCTBHUSI MOIIHBIX UMITYJILCHBIX
OMII npupoHOTO M UCKYCCTBEHHOTO MPOUCXOXKACHHUS.
Marepuan BKC - Al unu ero cruiaBsl TonuHon (d) 2mm.

BpemenHas 3aBUCHMOCTD BHEIIIHETO MarHUTHOTO TTOJIS ISt
DU MUIIMCEeKyHIHOTO Irara3oHa ¢ YPOBHIMU
HarnpspkeHHocTsIMH 1,0 KA/M 1 3,1 kKA/M 11t 00pasiioB:
Nel — BKC 6e3 akpana 2 mm A/ (a);

Ne2 — BKC + 5x60mMkMFe,,Nig,/5x10mkm Cu (6);

Ne3 — BKC + 30x10mkmFe, Nig,/30x2mMxmCu (B).

OCHOBHBIE Pe3YJIbTAThI: : :
OddexkTuBHOCTH FKpaHupoBaHuss IMU MUTITUCEKYHTHOTO
nuara3oHa HanpspkeHHoCcThio 1,0+3,1 KA/M cocTaBiser:

- 1151 kKoHCeTpykiui u3 Al ¢ d=2 mm (Nel) =3 ,3 1b (1,47 paz),

- a1 MIID ¢ d= 0,36 mm (NeNe 2;3) — 13+11 nb (4,5+3,5 pa3).




BJIUAHUE HAITPA’ KEHHOCTU UMITYJIBCHOI'O MATHUTHOI'O
1HOJIA MI/IKPOCEKYHI[HOI/I JJIUTEJBbHOCTH HA

YOOEKTUBHOCTH DKPAHUPOBAHUS MITD IKCIePHMENT.
(I'O «HIILl HAH benapycu no marepuanoseaeHuro, r. Munck, AO «Kopriopamust « MT» 1. Mocksa)

&, nb

60

r 1 1
sl —
1 1

3000 40 SO0 B0

OcCHOBHBIC PE3VILTATHI:

7000 G000

HE HewH, A

a0

10000

14000

12000

3aBucumocTu 3 PeKTHBHOCTH
sxkpanupoBanus MIID ot
"HANPSI2KEHHOCTH UMITYJIbCHOTO
IMII MUKPOCEKYHIHOTO JUANIA30HA
(ITUTEJBHOCTH UMITYJIBCA
50--80mkc Ha yposHe 0,5):

1 — BKC 6e3 MII3, tommuua Al =2mm;
2-BKC + MH9(30><10MI<M Nigyl'e,+
30x2mkM Cu);

3 — BKC + MIID(15%10mkMm Nig,Fe,,+
15x10mkM NispFes)+30x2mrm Cu)

- 3¢ (EeKTUBHOCTh APKPAHUPOBAHUS MArHUTHOW COCTaBIIsItONIed uMmnyiabcHoro OMII HanpsokeHHOCTBIO 1,25+3,5 KA/M
JUIS MUKPOCEKYHJTHOTO Juana3zoHa, obecneunBaemoe KoHCTpykiusamu BKC u3 Al ¢ d = 2 mm 6e3 MIID, cocrasnser
29 nb (29 pa3), a ¢ MIID dy = 360 mxm — 60+51 nb (1000+-360 pa3), COOTBETCTBEHHO;

- HaChIIIICHUE MAarHuTHbIX cioeB MIID nHabmomaercst B obnactu 10+11kA/M, 4YTO CyIIECTBEHHO TMPEBBIIIACT

MAaKCHUMAJIbHBIC SHAYCHUW A HAIIPAKCHHOCTH MArHUTHOT'O IIOJIA I'PO30BOI'0O IIPOHUCXOXKACHHA Hmax

=3 kA/Mm.

-3¢ dexruBHOoCT, MIID yBenuunBaeTcsi ¢ pOCTOM KOJUYECTBA CIOEB MIIM CHH)KEHUEM TOJIIMHBI MATHUTHBIX CJIOEB IIPH
MOCTOSIHHOM CyMMAapHOM TOJNIIMHE SKPaHa;
- MII3 rpaguentHoro tuma obnagaroT Oosiee BBICOKOW 3(P(EKTUBHOCTHIO AKpaHHpoBaHUs uUMIyiabcHOro DOMII (Ha
8+12%), uem MIID cuMMETpPUYHOTO TUTIA TPU PABHBIX CYMMApPHBIX TOJIIMHAX MAarHUTHBIX U HEMAarHUTHBIX CJIOEB.



YOOEKTUBHOCTD 3AIIUTLI MITD UMITYJIBCHBIX OMII

HAHO- U CYBHAHOCEKYHIAHOI'O AUAITA3OHOB 3xcnepumvent.
(IO «HIILl HAH Benapycu no marepuanosefennio, I. Munck, AO «Tectrnpubop» r. Mocksa)

H, A/m
400

300

200 )
] L \\_\\
4 A,
i

O0pa3upl SKPAaHUPYIOIIUX KOHCTPYKIMH B BHjIe Ky0a
¢ pasmepom pedpa 330 mm, uzroroBijieHHbIX U3 CT®
(d,=18 MKM) ¢ HaHeceHHBIMH AonoaHHTEeaAbHO MIII.

1001 \M?::N\\ Ne2 t,-0,5 uc;
: \N—-—-_...._ ) 2 Girn= =~ 4=V, 9
] = MIID Ko B
-10({0 1 : : : NiFe/Cu Hs A 5
R t, ke (N caoeB X g i L KE’ i Kl‘;:’
—§ R e Ey d Mxcm) SO0 e et
HanpsizkeHHOCTHL MATHUTHOIO 10JIs1 Bo3aeicTBus Nel KI'ng
o o R e B N RS e R [ TR e S
] 9x2,5MKM
300 _ :
250] \N\ 2 50mrM/0 ~ 61 >9() >T74 >82 >65
o \\/A\ﬂ 3 15MKM/0 59 >85 | >74 | >82 | >65
150§ ’\/\‘»\J\’\/‘/ "‘vA\\\ i &
100- \/\,\ 4 XA, ~ 63 >85 >74 >82 >65
] 2x2,5SMKM
50 A
o] ANA 5 0/0 ~55 >75 | >74 | >82 | >65

0 5 10 15 20
t, HC

1. Tpe6yemasn coopMa umnyneca
—2. MarHuTHoe none moaenupyiouei ycradoeku (MKO-3-EH Ne10, 1 namepenue)

HanpsizkeHHOCTHL MATHUTHOI'O 1O0JISI BO3AecTBUSA No2

t, - IIUTEeNbHOCTh PpoHTa Ha ypoBHE 0,1-0,9;
t, — INIMTENBHOCTH UMITYJIbCa Ha ypoBHE 0,5.




MPAKTUYECKUE PE3YJBTATBHI NPUMEHEHUS MITD IS
ZAIIATHI KOPITYCOB BOPTOBBIX KOMITBIOTEPOB OT
MMEKTPOMATHUTHBIX BO3AENCTBUI B IMATTA3OHE YACTOT

0,01 ~100 MI'n

('O «HIILl HAH Benapycu no MatepuanoBecHuio, . Munck, AO «Tectmpudop» 1. Mocksa)

Yacrora, MI'np

Koa¢¢punuent s3xpanuposanus, 1b

Oo6pa3zen Nel Oo6pa3zen Ne3 Oo6pa3zen Ned Oo6paszenNed*
0,01 35 36 36 37
0,1 54 55 54 56
0,2 61 60 61 61
0,5 65 66 66 66
1 67 66 67 67
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3aBucuMocTH 3PGHEKTUBHOCTU
SKPAHUPOBAHUS KOPITYCOB OOPTOBBIX
KOMITbIOTEpOB ¢ MIID ms
ANEKTPUYECKON cocTapistonieit OMB B
nnamna3one gactoT ot 0,01 mo 100 MI'g

*
- oOpaszelr ¢ 3aKpbITHIMU
'OTBEPCTUSIMHU I COCAMHECHUN



OBBEKTHI DKCOEPUMEHTAJBHBIX UCCJIEJOBAHUN

C uenpio pacmmpenus QyHKIIMOHAIBHBIX XapakTepuctuk MIID B HacTosmel paboTe paccCMOTpeH
HOBBI THUN [IMPOKOMOJOCHBIX 3JEKTPOMArHUTHbIX 3KkpaHoB (IIID3), BkIO4ArOMMA MHOTOCIOWHYIO
MarHUTHYX0  CTPYKTYpy ¥  KOMIIO3ULIHMOHHBIM  Marepuall C  BBICOKMMU  NPOYHOCTHBIMH U
KOPPO3MOHHOCTOMKHUMH XAPAKTEPUCTUKAMH. ' ' :

Oo0pa3ubl cepuiiHbIX KOpIycoB s PIA ¢ I3

Tun 1 - kopmyc POA (mozens B025; marepuan — ACD-12; d = 1,0 mm, rabaputsl — 114x89x55 Mm?);

Tun 2 — kopryc PDA (mMoxens G137 repmernunoro tuma, ACD-12; d = 1,5 mm; ra6aputs! - 120,5x120,5x101,5 mm3);

Tumn 3 - xopryca PDA (mozmens G139 repmernunoro tuma, ACD-12 d = 1,5 mm; rabapursr -158,5x158,5x101,5 mm?3).

23 ¢ d = 1,5 MM, comepXaii MHOTOCIOMHYIO MarHUTHYIO CTPYKTYpy TpaJM€HTHOTO THUNA U KOMIIO3UIIMOHHBIN
nomouaromui Marepral. MHorocnoinHas CTpykrypa ¢ obmei toiamuHon =~ 1,0 MM cocrosiia u3 8 cioes criaBa NigyFe,,
no 100 mxm, 2 cnoeB cmiaBa NiggFes, mo 100 Mkm u 9 cioeB mMeau no 2,5 MkM. KOMIO3UIIMOHHBIN HOIVIOLIAIOLINMA
MaTepuall Ha OCHOBE MOpoIKoB rekcadeppurta Oapus (50 Bec.%), anbcudepa (50 Bec.%) M MOIMMEPHON MaTpPUIIbI
(PIIOoKCHIHAS CMOJIa) OBLII HAaHECEH Ha MHOTOCIOMHYIO CTPYKTYPY I'PAAWEHTHOTO THIIA.
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TEXHOJTOI'NMYECKHUU ITPOLHECC ®OPMUPOBAHHNA 11D

Baunna

MeIHeH s




- TUIBI MHOI'OCJIOMHBIX MJIEHOYHBIX SKPAHOB (MIID),
- IIMOKOHNOJOCHBINA DJJEKTPOMATHUTHBIN DKPAH
|

1 4

2 2

3 1

3

CumMerpuunbiid Tun MIID (a), conepxut I'paguentHbiii TN MITJ(0) n LI (B), nmeroT
CJIOM C BICOKUMM 3HAYCHUSAMU U ~0oJ1ee CII0KHBIN XapaKTep U3MEeHEeHUsA
(morJiomeHne MArHUTHOM COCTABJIAIOLLEH apaMeTpoB OTAEJbHBIX CJI0EB 110 Mepe
IMMN) u cjioM ¢ BLICOKUMH 3HAYCHUSIMHU G NPOHMKHOBEHHS BIIIy0Ob MaTepuaJjia, 4eM
(moryromenue IeKTPHIECKOM CHMMETPHYHbIE CTPYKTYPBI.

cocraBiasomen IMMN).
1 — MarHUTHBIH €101 ¢ BLICOKUM 3HaYeHueM u (Fe,,Nig);
2 — IMAMarHUTHBIN CJ10ii ¢ BbICOKOH o (Cu);
3 — MarHUTHBIH CJIOH ¢ BBICOKHM 3Ha4YeHUueM B (Fe;,NVis));
4 — KOMIO3MIMOHHBIA MAaTepHaJl HAa OCHOBe MNOPOIIKOB rexkcageppura
O0apus, aabcudepa U NOJUMEPHO MATPULBI (AMOKCUAHAS CMOJIA).



PACIHIPEAEJEHUE JIEMEHTHOI'O COCTABA 110 TOJIHIUHE I29

(ckaHuMpyrOIIMH J1eKTPOHHBIA MUKPpOcKoI Zeiss Evo 10 ¢ EDX-ananuzaropowm )

BHemHuMI ¢J10M: KOMIIO3UMIIMOHHBIA MaTepPHrAaJI
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METOJIUKH SKCIEPUMEHTAJBHBIX UCCJIEJJOBAHUH
HINPOKOITOJTOCHBIX JIEKTPOMAI'HUTHbBIX OKPAHOB

B psige ciiydyaeB HANPSIKEHHOCTh MATHUTHOM cocTtaB/isomen MU moxeT npeBbIaTh
3HaYeHus 12 KA/M, O3TOMY NPAKTHYECKUUA UHTEPEC TaAKKe MpeAcTaBJIsgeT 00J1acTh 0oJiee
MHTEHCUBHbIX MATHUTHBLIX UMIIYJIbCOB (H,, = 20kA/M).

max —
100, b
| €KTHBHOCTH JKPaHUPOBAHUS ONpeIe/sIach u3
80. o gg wm BBIPAKEHHS:
| — 19 KkAM A = 20-1g(H,/H,,), 1B

r1e A - 3p(PeKTHBHOCTH IKPAHUPOBAHUSI MATHUTHOM
cocraBJsiomeii IMU;

H,, — Hanps:KeHHOCTh MATHUTHOM cocTaBjsiiomein JMU
B 00J1aCTH pasMelleHHs1 KOPIyca IIPH ero OTCYTCTBUM;
H,, — Hanpsi’keHHOCTh MArHUTHOM cocTaBisiomein MU
BHYTPH Kopiyca.

-1'0'1'2_6'3'4
t (cex)*10
AMILIMTYIHO-BpeMeHHasi popMa HANPSIXKEHHOCTH MATHUTHOM
cocrapiasomein IMU (LIUTENBHOCTH UMITYJIbCA 2,5 MKC; yacToTa 200 kI 'm).

Nzmepenne CBY xapakTepUCTHK ONBITHBIX oopasuos L1939 B nuanaszoune yacror 0,717 I'T'ny npoBoann
Ha u3mepurese ko3¢ppuuuentos nepeaaun u orpakeHusi SNA 0,01- 18. OTHocurenbHas norpemHocTs =1 %.
Koapduumentnr nornomenust (k,,,) u orpaxenns (k) onpexesnsincs no popmyiam:

kabs i loxlg(Pab/Pim’); kref= loxlg(Pre/Pinc)

tae Py,.; Py P, — MOIIHOCTH NA/IAIOILETO, MOIIOIEHHOI0 H 0TPaxeHHOro MU, cooTBeTCTBEHHO.



IKCIIEPUMEHTAJIBHBIE HCCJIEJOBAHUAS 12D

Ne| Meronuka Pesynbrar CootBerc
ucnbitanuid. FOCT TBUE
- O--Tun 1 6e3 LSO
1 [ CroiikocTts K | O6pa3ibl BbIepkanu | CooTBeTc
30- BO3JCHCTBHIO U3MEHEHUS TEMIIEpaTyphl | TByeT
o U3MCHEHUN ot -50°C c BeIIEpKKOM 24
= TEMIIEPaTyphI. gaca go 1+80°C ¢
< 28 I'OCT 30630.0.0-99 | BeIIEpAKKOIL 3 Haca
2 | IIpouHocTh O06pa3isl BbIepkann | CooTBeTc
26 CLEIUICHUS c |HarpeB 1o 200°C c | tByeT
KOPITYCOM. BbIIEpXKKOH 1 wac wu
0 ' 1'0 ' 2'0 : 3'0 : 4:0 : 5'0 ; 6'0 ' 7'0 ' 8'0 : 9'0 '160' I'OCT 9.302-88 OXJIQXK/ICHHE Ha BO3JIyXE.

H (KNM) 3 | CTolKoCTb K | O6paszusl Beiaepxkanu 4 | CooTBeTc
3aBUCUMOCTD 3P (HEKTHBHOCTH IKPAaHUPOBAHUS BORDOSYILY LMKIa HCIBITAHMH TPH | TBYET
koprycoB PDA 1 tumna c I1ID3D u 6e3 s3xpana ot FOCT  30630.2.2- | mracsoctn 95-100% (1
HAMPsHKEHHOCTH MAaTHUTHOM cocTasisttomeir DMU 2001 ouKl — 16 uacos mpn

40°C um 8 wyacoB 1pH
BBIBO/bI: 2065

- B 00J1aCTH BHICOKOMHTEHCHBHBIX MATHUTHBIX NoJied (H> 20xA/m) npu > 200 kI'u MarHuTHasi IPOHULAEMOCTh
marepuasa I ymenbmaercs, a 3pPpexTnBHasi iiyonHa npoHnkHoBeHust JMB B anomunuun cocrasJser 0,2 Mm.
IMo3Tomy npu TosmmmHax 1,0 MM u 0oJiee, aTIOMUHUI MOKHO PACCMATPUBATH KaK MaTepuaJl, 3¢ PeKTUBHO
IKPAHMPYKOIIMH BbICOKOUHTeHCUBHbIe JMMU 3a cueT moBepXHOCTHOIO 3¢ dexTa;

- HAJINYHe KOMIIO3MIMOHHOIO CJI0S TMO3BOJHIO0 CYIIECTBEHHO YIYYIINTh IKCILIyaTaAllHOHHBbIE XapPAKTEePUCTHKHU
nopepxHocrei kopnycoB PIA ¢ III93 - noBbICHTH MEXaHUYECKYH0 IPOYHOCTDh, CTOMKOCTh K BO31€HCTBUAM
U3MEHEHUI TeMIepaTypbl U KOPPO3UM BO BJIAKHOM cpefe.
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BoiBoabI:

-3aBUCUMOCTH K03 (UIMEHTOB MOTJIONIEHUS] U OTPAKEHHSI KOMIIO3ULMOHHOT0 MOKPBITHS OT 4acToThl B CBU
auanazoHe IMB HOCHT C/10:KHBIH pe30HAHCHBIN XapakTep. O01as TeHAeHIUs — yBeJHYeHHne MOI0IAeil 1
O0TPAXKATEJbHOM CIIOCOOHOCTH MATEPHaJIa C POCTOM YaCTOThI;

- 1y uaTepBadoB yacror 0,7+10,0 I'T'y n 10,0-17,0 I'T'u 3Havenns ko3ppuunentos noriomenus I3
cocTtaBasoT -8+-12 1b u -10+-14 b, cOOTBETCTBEHHO;

- B quana3one 4yactot ot 0,7 1o 17 I'T'n orpaxareabHasi cnocodHocts I B 6+24 pa3 Huxe, 10 CPABHEHHUIO C
oTpakartejibHOM cnocoOHocTHI0O MIID.



BBIBO/JIbI

HccnenoBannsi (PyHKUMOHAJIBHBIX XAPAKTEPUCTHK CEPHIMHBIX KOpPIMycoB PIA ¢ IMPOKONOJOCHBIMHU
3JIEKTPOMAarHUTHBIMHU IKPAHAMM, COAEPKAIIMMH MHOTOCJIOMHYI0 MATHUTHYIO CTPYKTYPY I'PAAIMEHTHOI0 THIIA
1 KOMIIO3MIMOHHBIN MOITOIAKIINI MaTepHaJl, NO3BOJHUJIN C1eJIATh CJeylie BbIBOAbI:

— npu Boszaedctuu IMMU vacroroin 1050 kI'u u HanpsikeHHOCTHIO 1,25+3,5 KA/M KOHCTPYKIMM IKPAHOB,
M3IOTOBJIEHHbIE U3 AJIOMHHHUS TOJUIMHON 2 MM, 00ecieYnBaIOT 0CJa0IeHHe MATHUTHBIX noJiei 29 ab (29 pa3),
a KOHCTPYKuuH Ha ocHoBe MIID Tommunoi 0,36 mm — 6051 a1b (1000360 pa3), COOTBETCTBEHHO.

IIpu yBesmuenun H,,, 1o 12 kA/M 3¢ pexTuBHOCTD IKpaHupoBanusa MIIJ cumxkaercs 1o 3639 nb;

— npu Bo3aeicTBun IMMU 4vacroroi 200 kI'n U HANPsIAKEHHOCTHIO 1996 KA/M Kopnyca PIA, u3roroBjieHHbIe
U3 AJIOMHHHMS TOJIHUHOM 1 MM, o0ecrniedyuBaOT ocjaldjieHMe MarHUTHBIX moJseil 28+29 nb, kopmyca POA c
JOMOJHUTEIbHO HaHeceHHbIMU 11D o0ecneunBaroT A= 28+30 nb;

— MDD saBasiorcs 3PpPeKTUBHBIMHM CpPeACTBAMM 3alUTHI 0T MoOlHOro IMM na yacrorax mo 50 xkI'm m
3HayeHusnx H,, 10 12 kA/m, npu 0oJiee BBICOKUX 3Ha4YeHHMAX 4YacToT M H, 3PPeKTHBHOCTH IKPAHHUPOBAHUA
939 cumkaercs;

— BKJIIOYEHHE B CTPYKTYPY JIEKTPOMATHUTHOI0 IKPAHA KOMIIO3UIIMOHHOI0 MATEPHAaJIa, MO3BOJISIeT PACHIUPUTH
(pyakuunonasbubie xapakrepucTuku III3 —B nuanazone yacror or 0,7 1o 17 I'T'n CHU3UTH OTPaAKATEIBHYIO
CIOCOOHOCTH B 624 pa3, 0 CPABHEHHUIO € OTPAKATEJbHOH crOcOOHOCTHIO MIID, MOBBICHTH MEXaHUYECKYIO
NPOYHOCTh, CTOMKOCTH K BO31eHCTBUAM U3MEHEHUI TeMIepaTypbl U KOPPO3UH BO BJIAXKHOM cpene;

— NPpUMEHEHHEe HOBBIX MATEPHAJIOB, CIIOCO00B U TEXHOJOIMH IJIeKTPOMATHUTHON 3aIIMTHI THIIOBBIX KOPILYCOB
PaaAMO3JIEKTPOHHOI0 W MH(OPMALMOHHOTO 00opyroBaHusi OT Bo3aecTBU IDMMU H0JKHO CIOCOOCTBOBATH
pelleHUI0 psiia nmpodjeM, B TOM 4YHCJe CBS3AHHBIX ¢ NMPUMEHEHHEM O0eCNUJIOTHBIX TPAHCHOPTHBIX CHCTEM:
NOBBICUTH 0€30MACHOCTHh YYACTHUKOB JOPOKHOI0 M BO3AYIIHOIO JABHKCHHH, 00eCHeYUTh IJIEKTPOMATHUTHYIO
COBMECTUMOCTHh 0JIOKOB PIA, cmoco0cTBOBaTH 00pHOE ¢ KNOEPNPeCTYNNHOCTHI0, TEPPOPHU3MOM H AP.
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