WHCTUTYT ABTOMATHKHM U DJEKTPOMETPHUH CO PAH
(MAuD CO PAH)

IMPOMBIIIVIEHHASA YCTAHOBKA 110 3AIIMCH BOJIOKOHHbBIX BPOI'TOBCKHUX
PEHIETOK C TIOMOIIbIO PEMTOCEKYHAHOI'O BOJIOKOHHOI'O JIABEPA

Ha ocnoBe n1abopaTopHOTro MakeTa yCTaHOBKH JJIS 3allUCH BOJIOKOHHBIX OpPATTOBCKUX PELIETOK
(BBP) ¢ momoripio peMrocekyHaHOTo Jiazepa (puc. 1) co3maercs MpOM3BOJCTBEHHAsS yCTaHOBKA (pHLC.
2), obianaromias BHICOKOW CTAOMJIBHOCTBIO PEXHMMOB 3alUCH JUIS CEPUITHOTO BBIMYCKAa BOJIOKOHHBIX
pPEIIETOK, KOTOPBIE SIBISIOTCS YYBCTBHUTEIBHBIMH JJIECMEHTAMH BOJIOKOHHO-ONTHYECKUX CEHCOPOB.
BonokoHHO-onTHYECKHE CEHCOPBI BOCTPEOOBaHBl BO MHOTHX OOJIACTSAX MPOMBIILIEHHOCTH, TOCKOJIBKY
OHHM OO0JAJIAIOT CIEAYIONUMHU KIFOUEBBIMH TPEUMYINECTBAMU [0 CPABHEHUIO C TPAIUIIMOHHBIMU
TEH30METPUYECKUMU JaTYNKaMU (PU3NUECKUX BEITMYMH: Majblii BeC U rabapuThl, IOMEXOYCTOHYUBOCTb,
M0’Kapo0e30MacHOCTh, BBICOKAS UYYBCTBUTEIBHOCTh, BO3MOXKHOCTh PACIOJOXKEHUS Ha OJHOM
CUTHaJbHOM KaHaje OOJIbIIOr0 KOJMYECTBAa CEHCOPOB, BO3MOXKHOCTh MCIIOJNIB30OBAHHS B Cpelax C
MOBBIIICHHBIM PATUAIMOHHBEIM (OHOM M XUMHYECKH arpeCCHUBHBIX Cpelax. DTO MOATBEPIKIAeTCs
pPacTyIIMM €XKETrOoJHO PHIHKOM BOJOKOHHO-ONTHYECKUX CEHCOPOB, KOTOPBIN IO MPOTHO3aM IKCIEPTOB
nocturuet B 2018 r. oobema 4,3 muipa. $.

ABTOMaTH3UpPOBaHHAs MTPOU3BOJICTBEHHAs! YCTaHOBKA (pHC. 2) MO3BOJIUT CO3/AaBaTh BOJOKOHHBIE
OpATTOBCKHE pPEHICTKH (PEMTOCEKYHIHBIM H3JyYCHHEM BOJOKOHHOTO Jia3epa B CIHEIHATM3HPOBAHHBIX
ONTUYECKUX BOJIOKHAX 0€3 yAajeHHs 3allUTHOTO MOKPBITHS C MPOU3BOIUTEILHOCTHIO HE MeHee 10 mT.
B yac, 1yt BBP-narunkoB u BBP-uisTpoB.

f&
Puc. 1 JlabopamopHuiti maxem ycmanosKu no Puc. 2 Maxem svicokonpouzeooumenvHou

3dnucu 60J10KOHHbIX 6p322066‘KLDC peutemoxk ¢ YcmaHO6KU No 6bln)CKy 6 NPOMblULIEHHbIX
NOMOUbIO (ﬁ@MWlOCeKyHaHOZO Jqasepa Macumadbax 60J1I0KOHHO-ONMUYECKUX CEHCopos

Ha ceronnsmnuii nens BbBP mnpousBoasTcss B OCHOBHOM 10 TEXHOJIOTMM 3aIllUCU €
ucnosib3oBaHueM Y@ na3epHOro M3iaydeHUs U (OTOUYBCTBUTEIBHBIX ONTHYECKUX BOJIOKOH. /laHHBIE
BBP umeror orpannueHHsIil pabounii nuanason mno temmeparype (<150 C°) u nepopmanuu (<1%), uro
OrpaHMYMBaeT o0JacTU HUX MpaKTHUecKoro ucnoib3oBaHus. Kpome toro, BBP, 3anucannsie mo Y@
TEXHOJIOTUM JAETPAJUpYIOT C TEYEHHEM BpPEMEHHU TIpH JUIMTEIbHOM BO3JEHCTBUU  BBICOKOU
TEMIIEPATYPBhI, a TAKKE B CPEJI€ C MOBBILICHHBIM PaIUAlMOHHBIM (POHOM.

VYcenexu B co3gaHuM (PEMTOCEKYHIIHBIX J1a3€pOB, MEHEPUPYIOLIUX YIbTPAKOPOTKHE HMITYJIbCHI
amutensHocThio ~100 dc (1 de = 10" o), OTKPBUIA HOBBIE BO3MOXXHOCTH B CO3JaHUU BOJIOKOHHO-
ONTUYECKUX CEHCOPOB, IIOCKOJBKY IpPH JaHHOM JJIUTEIBHOCTH HMILYJIbCOB MEHSETCA XapakTep
B3aMMOJICHCTBUS U3TYYEHHS C BEIIECTBOM M M3MEHEHUE NIOKA3aTels PEJIOMIIEHHS IPOUCXOIUT 3a CUET
Apyrux (U3HUECKUX MEeXaHU3MOB, uyeM B ciydae Y@ TexHomoruum 3anucH. J[laHHblE OTIMYUSA



CKa3bIBAIOTCS M Ha (DU3MUYECKUX CBOMCTBAX BOJIOKOHHO-ONTHYECKUX CEHCOPOB, CO3JIaHHBIX IIO
TEXHOJIOTUHU (PEeMTOCEKYHIHON MOIM(UKAIINH [TOKA3aTEsl IPEITOMIICHHS .

1. cymecTBeHHO pacmmpsieTcd TemmepaTypHeld auanasoH (mo 1200 °C B ciyyae
MCTOJIb30BaHUS Carl(PUPOBBIX ONTHYECKUX BOJIOKOH);

2. paboumii 1uana3oH no AedopManuK TaKKe paclIUpsSETCs 3a CUeT 3anucu 0e3 paspylieHHUs
3aIUTHOTO IUIACTUKOBOIO IIOKPBITHS, KOTOPOE€ YyHANSAeTCsl IyTeM MEXaHHYECKOro
BO3JICUCTBUS B ciiy4yae npumMeHeHus Y @ TeXHOI0ruy;

3. BO3MOYKHOCTb HCIIOJIb30BAaHUS JIOOBIX ONTHYECKUX BOJIOKOH, YTO IO3BOJISIET CO3/aBaTh
CEHCOpBI JUIsl MOHUTOPUHIA B CPEJlaX C MOBBIIEHHBIM PaJUallMOHHBIM (POHOM U XMMHYECKH
arpeccUBHBIX Cpefax.

[To »To#t mpuunHe TexHonorus coznanust BBP ¢ momomipio (e na3zepHOro U3aydeHus sSBISETCS

Ooyiee TEPCHEKTHBHOM, MOCKOJBKY IO3BOJIIET OXBAaTUTh HAMOOJbIIEE KOJIMYECTBO MOTEHIMATBHBIX
obmnacrei npumenenus BBP.
TexHu4eckue mapamMerTpsbl:

—  KoaddumuenT orpaxeHus ot 1 10 99%;
— Jlnuna BBP 0.1-10 cm;

— CrnexTpasibHas IMPUHA 10 mm — 10 1M;
— Jlnama3oH OTHOCHUTENBHBIX JehopMaIiuii 10 2%

(awyBcTBUTENBHOCTS - 710 0,0001%);

— Jlmama3oH pabouymnx Temmnepatyp AJsl BEICOKOTEMIEPATYPHBIX JaTUNKOB 1o +350 °C
(ayBcrBHTEIBHOCTS — 10 0,1°);

— YCTOMYMBOCTb K HABEJACHHBIM IIOTEPSM, BbI3BAHHBIM BHICOKOM KOHLIEHTpauel BOAOpOa
B OKpYyxkaromeii cpene (morepu menee 0,17 ab/km npu Bo3zaeiicTeue Bogopoaa npu 150 °C,
1 atm, 20 yacoB);

—  YCTOMYMBOCTh K HABEACHHBIM IOTEPSAM, BBI3BAHHBIM PaJAUAIlMOHHBIM U3JIyYEHUEM:
MeHee 11b/km npu noromeHHo 1o3e 10 27 I'p u qmuTenbHOoCcTH Bo3aekcTBus 10 S0 He
(menee 30 n1b/kM npu momHocTH 10361 0,73 I'p/c u Makce. noze 10 kI'p);

— Ilapamerp yupna nus yupnoBaHHsix BbP 1HM/cMm;

— Tlpodunp anoan3zanuu Jyis anoAU3UPOBAHHBIX PELIETOK raycc, cynepraycc.

Croumocts onuHouHOM BBP ¢ TunnuneiMu napamerpamu — 2-3 ThIC. pyoO.

Ypoesenv npaxmuuecxoti peanuzayuu:

CozaH  9SKCIEPUMEHTAJIBHBIM ~ MakeT  YCTaHOBKHU (coBMeCTHO c HIY) s
HITy4HOW/MenKkocepuitHoi 3anmucu BBP ¢ moMoIpio MMIOPTHOTO TBEPAOTEIBHOIO (DEMTOCEKYHIHOTO
nazepa. OtpaboTka y37I0B TPOMBINUICHHOW YCTaHOBKM BeaeTrcs coBmecTHO ¢ OO0 «DemroTexy,
coznanHoro HMucturyrom mno 217-®3. Pa3paboraH »KCHepUMEHTaIbHBIM 00pa3en; BOJOKOHHOIO
(eMTOCEKYHIHOrO Jlazepa C LEIbI0 3aMEHbl HMIIOPTHOTO TBEPAOTEIBHOTO, MCIIONIb3yEMOTO B
JKCIIEPUMEHTAIBHOM MAKETE YCTaHOBKH.

Obnacmu NPpUMEHEHUA, C YKA3AHUEM BO03MONCHbLX uudycmpuaﬂbelx napmuepos:

CepuiiHoe npou3BoAacTBO BBP, KOTOpBIE HIMPOKO MPUMEHSAIOTCS B KAa4€CTBE ONTOBOJIOKOHHBIX
JaTYUKOB JUIi MOHUTOPHUHTA COCTOSIHHUS MEXaHMYECKUX KOHCTPYKUMH OOBEKTOB KalUTaJIbHOTO
CTPOMUTENHCTBA (MOCTBI, TOHHEJH, 3[JaHKsl), B Ta30- U HePTeA00bIYEe U TPAHCIIOPTUPOBKE, YHEPTETHKE, a
TAaK)K€ BCTPAUBAIOTCSI B KOMIIO3UTHBIE MaTe€pUalbl M  CO3/IaHHUA «YMHBIX MaTEpHUaJIOBy,
HCIIONIB3YIOLIUXCS B aBUAIlUU U KOCMOHaBTHKE. Kpome ceHcopHbIxX cucteMm, BBP npumenstorces rakxe B
TEJIEKOMMYHHUKAIMAX M J1a3epHOH 0O0paboTKe MaTepualioB B KayeCTBE CIEKTPAIbHBIX (DUIBTPOB
BOJIOKOHHBIX JIa3€POB.



IMorenunanbubie norpedutTenu: [TAO «"azmpom», [TAO «HK «PocuedTh», [TAO «Pycl'uapo», OAO
«AK «Tpancuedts», [TAO «Poccetn», OAO «ITHIIIIK», OO0 «1uBepcus-CeHcop», TOCKOPIIOpaun
«Pocarom» u «Pockocmoc», ITAO «Kommanus ,,Cyxoit“», Airbus, Boeing, ®I'YII «BUAM»,
opraamsaiun PAH, ®AHO u MunoOpHayku u 1p.

CeHCOopHble CUCTEeMbl BCTPOEHbI
000 "NHBepcua-CeHcop™:

a - B PyHAAMEHT U KOHCOAN 3[aHnA
HoBocnbupckoro TexHonapka Ha
3Tane CTpouTeNbCTBa;

6 - B HecyLMe KOHCTPYKLUN KpbILn
¢yTbonbHOro cTagmoHa "3apa" B

r. HoBocubupcke

B - B cunoBon TypboreHepaTop
OAO "Cunosble MalnHbI"
(CaHkT-MNeTepbypr).

Tamenumnasn 3auuma:

e Hoy-xay «Cucrema (peMTOCEKYHIHOW 3allMCH Ha OCHOBHOW W BTOPOW TapMOHHKE Jiazepa ¢
mmaHo BomHBI 1030 HM». Ilpmkaz Ne2 o BBegeHHE pexuMa KOH(PHICHIMATHHOCTH B
otHomenun PUJI ot 28.20.2012. Amtopei: A.B. JloctoBanos, C.A. babun, B.K Me3senues.
ITarenroobmanarens- MAuD CO PAH.

e [Jlarenr P® 2610904 «Cnoco0 U3roTOBICHHUS BOJIOKOHHBIX OpATTOBCKUX pEIIETOK B
HE(OTOUYBCTBUTEIFHBIX BOJIOKOHHBIX CBETOBOJAX», mpuoputeT wu3zobperenus 11.01.2016,
aBTopbl: [loctoBamoB A.B., babun C.A., Bomsp A.A., Ilapeirun A.B., Pacnomun K.C.
ITarenroobmanarenu: UAuD CO PAH u OO0 «DemToTex».

e [larent P® 2654987 «Crnocol ceneKkuu nomnepeyHbix MOl MHOTOMO/IOBOT'O BOJIOKOHHOT'O
nazepay, npuoputet uzooperenus 10.04.2017. Asropsi: badbun C. A., [locroBanos A. B., Bonbd
A. A., 3noouna E.A., Kabnykos C.U. Ilarerroo6manarens - MUAuD CO PAH.

Kommepueckue npeonoscenust:

JIoroBop Ha M3rOTOBJIEHHUE U MOCTABKY NMPOAYKIIMH, MHBECTULIMOHHBIN JIOTOBOP Il OpraHu3alyu
npousBoacTea BBP.

Opueﬂmupoeounaﬂ cmoumocms.
CTouMoCTh HpOMBII_HJ'ICHHOI‘/’I YCTAHOBKH: 30-50 miH. py'6 B 3aBUCUMOCTHU OT KOMIIJICKTAIlhH.

Munosammonssiii otnen MAuD CO PAH



Ten. +7(383) 330-83-00; e-mail: innovation@iae.nsk.su



