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Metoabl pacuyéra nepuoanuHocTu mi1anoBoro TO miianepa BC ¢ yuérom
HCMOJIb30BAHUSA BO3MOKHOCTEIl MOHUTOPHHIA TEXHUYECKOTO COCTOSIHUSA
KOHCTPYKIUH.

AKTYaJIbHOCTh - B HACTOSIIIEE BPEMsS BCE aBUAKOMITAHUMHU-AKCILTYaTaHTHI
Bo3aymHbIX cynoB (BC) crpemsarcs k moBblIeHHIO 3()PEKTUBHOCTH UX JIETHO-
TEXHUYECKOW SKCIUTyaTallud MPU COOIIONEHUU 3aIaHHOTO YPOBHS 0O€30I1aCHOCTHU
noyieToB.. Takas 1e/1b ABJISIETCS €CTECTBEHHOW B YCIOBUSX BBICOKOW KOHKYPEHIIUU
Ha pbIHKE aBuarepeBo30K. s omenku sddextuBHOCTH dKcmityarauun BC
UCITOJIb3YIOT YHUBEPCAIBHBIA KPUTEPUI — CTOUMOCTD JIETHOTO Yaca JKCILTyaTalun
BC. JlaHHBIM KPUTEPUN YUUTHIBAET OCHOBHBIE 3aTPaThl B IIPOLIECCE IKCILTyaTaluu
BC u Bxuimtouaer B cebst pacxojsl Ha Biajenue BC, aspoHaBuraiuio, aspornopToBoe
oOcny>kuBaHue, roproue-cMazounbie Marepualsl (I'CM), TeTHBIN SKUMaXK, a TakkKe
Ha TexHuuyeckoe oocmyxuBanue (TO) Bo3aylIHOTO Cy/IHA.

Bb1ensitor 0CHOBHBIE CIIOCOOBI CHHYKEHUSI Ce0€CTOMMOCTH JIETHOTO Yyaca:

- skcrutyaranusi BC Ha paccTosHUSX, OJM3KUX K SKOHOMUYECKON TaIbHOCTH
Oecrnocag0uHOro I0JIeTa;

- moziepHM3anua napka BC, npuBoasias K COKpaeHuIo yaeJIbHOTO pacxoaa
TOIUIMBA U YBEJIUYEHUIO HAJEHKHOCTH;

- yBenu4eHue kodduirieHTa uCoab30BaHusI KoMMepUeckoil 3arpy3ku BC;

- ONITUMU3ALIMS CUCTEMbI TeXHUYeckoro oociyxusanus BC [20].

IIpu »tom, pacxompl Ha TO B CTpPYKType CTOMMOCTH JIETHOTO Yaca
COCTaBIISAIOT OKOJIO 15-18% 1 3aBUCAT OT A3PPEKTUBHOCTH IEHCTBYIOIIEH CUCTEMBI
TexHuuyeckoro oociyxkuBanus BC [1]. JlanHas paGorta mocsieHa pa3padoTke
METO/Ia COBEPILIEHCTBOBAHUS MTPOTrpaMMbl TEXHUYECKOTo oocmyxuBanusi BC.

Cucrema texauueckoro ooOciayxuBanus BC (TO BC) - coBokynmHOCTH
OpraHU3alMOHHBIX MEPOTIPUSITHH, TOKyMEHTAIIUH, TEXHUYECKOTO OOCTYKUBAaHUS U
WCITOJIHUTETIEH, HEOOXOMUMBIX TSI TIOJJICP>KaHUs KauecTBa U3/EINi aBHAIIMOHHON
TEXHUKHU, BXOASIIHUX B 3Ty cucteMy [18]. Cuctema TO Bxitodaer B ceOsi:

1. O6bextsl TO (aBuarmoHHAs TEXHUKA);

2. Cpenctsa TO;



3. NnxeHepHO - TEXHUYECKUI MTEPCOHAT;
4. Tlporpammy TO u Ipyryro JOKYMEHTALHUIO.

Paccmorpum ontummszanuio Ilporpammsel TO kak oauH u3 crnoco0OoB
ontumuszanuu cucreMbl TO BC. Ilporpamma TO - 1oKyMeHT, ycTaHABIMBArOUIUI
BbIOpaHHBIE CTpPATETUH, KOJMYECTBEHHbIE U KAYECTBEHHBIE XapaKTEPUCTUKU
pexumoB TO, nomycTuMmele NMpU 3KCIUTyaTallud YPOBHM IOBPEXKICHHM, CPEICTBA
KOHTpoust ¥ quarHoctuku [21]. IIporpamma TO pa3pabaTsiBaeTcsi SKCILTyaTaHTOM
BC wna ocHoBe Wcxomubix TpeOoBaHuM K TIJIAHOBOMY TEXHUYECKOMY
oocinyxuBannio(UTIITO) u Ucxomupix [laHHBIX K IJIAHOBOMY TEXHUYECKOMY
oocnyxuBanuto (MJIIITO). Ilporpamma TO sBisieTCs COCTaBHOM YacTbhbiO
CuHcTeMBl M COCTOUT U3 CIEAYIOLIUX Pa3/IeioB:

5.  IIporpamma TO ¢ynxunonansHbix cucteM BC;

6. [Iporpamma TO koucTpykiuu ranepa BC;

7. Ilporpamma 30HHBIX OCMOTPOB;

- [Iporpamma 3amMThl OT MOJIHUWA/3JE€KTPOMAarHUTHBIX TOJIEH BBICOKOM

UHTEHCUBHOCTH.

B nanHoit pabore paccmarpuBaercsi ontumuzamnus I[Iporpammer  TO
KOHCTpyKIMU Tanepa BC kak omHoro u3 paszaenoB IIporpammsel TO. JlaHHBIN
paszzien no 00bEMyY paboT U UX TPYAOEMKOCTH COMOCTABUM CO BCEMH 3a/lauaMu 10
TO Bcex (QyHKUMOHAIBHBIX cucTeM camoniéra. B mporpamme TO mmanepa BC
IIPUBEACHO OINMCAaHHUE KaXIOW 3aJa4d IO KOHTPOJIIO COCTOSHUS KOHCTPYKIIUH:
Nopor Havyayna paOOT, MHTEPBAJ BBINOJHEHUS 3aJlaud, NPUMEHUMOCTb MU Jp.
TpeboBanus k maaHoBoMy TO KOHCTPYKIIMM OCHOBAaHBI Ha OLIEHKE OCOOEHHOCTEH
KOHCTPYKIIMH IUUIAHEPA, BO3JICUCTBUS OKPYXKAIOLIEW Cpeapl, BIUSIOLIEN Ha
KOHCTPYKLHIO, OCOOCHHOCTSX 3aIUTHOTO TOKPBITUS KOHCTPYKLHUHU, OIIBITE
JKCIUTyaTallM aHAJIOTMYHON KOHCTPYKUHMH M PE3ylIbTaTax COOTBETCTBYIOIUX
VICTIBITAHUM.

B Hactosiee BpeMs OCHOBHBIM (KJIACCUUECKHMM) METOIOM KOHTPOJIS
TEXHUYECKOTO COCTOSIHAA KOHCTpyKUMH IutaHepa BC sBuseTcs Bu3yasbHBIN

OCMOTp COCTOSAHHSA KOHCTPYKIHH. I[&HHBIﬁ MCTOA HMMCCT KaK piad IIJIIOCOB



(mpocToTa NPUMEHEHUS, OTCYTCTBHUE HEO0OXOAMMOCTH MIPUMEHEHUS
JIOPOTOCTOSIIIIETO 00OpYIOBaHMsI), TaK W PsiJ MHUHYCOB (OONbIINE BpPEMEHHBIC
3aTparbl, BOBMOKHOCTb «IIPOITyCKa» e(eKTa).

[lepcrieKTUBHBIM METOJOM KOHTPOJsSl coctosinus 1aHepa BC sBisieTcs
MIPUMEHEHUE METOJIOB MOHHUTOPUHIAa TEXHUYECKOTO COCTOSHMS KOHCTPYKLUU
wianepa BC (Structure Health Monitoring, SHM). /lanHbIii MeTOA OCHOBaH Ha
NPUMEHEHUU aBTOMATU3UPOBAHHOM CHUCTEMbl MOHHUTOPHUHIa TEXHUYECKOTO
COCTOSIHUA KOHCTpyKuuu Tutanepa BC (Hanmpumep, CHUCTEMBbI CTallMOHAPHbBIX
JaTYMKOB, OCHOBAHHBIX Ha TEXHOJIOTUSX HEPA3PYIIAIOIIETO KOHTPOJIS).

AKTyanbHOU IpOOJIEMON HAa JaHHBIM MOMEHT SIBISIETCS OTCYTCTBUE €IUHOTO
MeToJ1a 1Mo (POPMUPOBAHUIO 3a/1a4 KOHTPOJIS COCTOSIHUS KOHCTPYKIUU rmianepa BC
C TIOMOIIbI0O METOJOB MOHHUTOPHHIA COCTOSIHUSA KOHCTpyKumu tuiaHepa BC u
pacuéra NepuoOJUYHOCTH UX BBINOJHEHHU. PaOOThI Ha TaHHYIO TEMY ITPOBOAMINUCH
oreuectBeHHbIMU yu€HbiMM H.H CwmupnoBbeiM, A.A. Hukxosuuem, IO.M.
YunrounneivM, ['H. T'mnmuem, B.C. IlankuneiM, A.A. Kynemosem, C.C.
Haneuxum, E.FO bap3unoBuyem, O.M. MamonuyHapiM, a TakXke TaKUMHU
3apyOexxHbiMU yueHbiMU, Kak T.JI. Marecon (T.D. Matteson), ®@.C. Honan (F.S.
Nowlan). B nanHoit paboTe mpeanpuHsITa MOMbITKAa 0000IUTh HAKOIIJICHHBIN OIIBIT
ONTUMH3AIIMA W COBEPIICHCTBOBAHUS TMporpamMM oOciyxkuBaHus rtuianepa BC,
0OBEIMHUB UX B €IUHBIA UHTETPUPOBAHHBIA METOI.

O0bexToM nccaenoBanus sipisgercs [Iporpamma TO mianepa BC.

Hear auccepranmoHHO padoThl — pa3paboTka MeroAa pacuéra
nepuonnyHoct  1wiaHoBoro TO mmanepa BC ¢ yuéroM HCnonb30BaHUsA
MEPCIEKTUBHBIX  BO3MOXKHOCTEM  MOHUTOPHHIA  TEXHHYECKOTO  COCTOSIHUS
KOHCTpYyKIMu 1ianepa BC myTeM yCTaHOBKM BCTPOCHHBIX JAaTYMKOB KOHTPOJIS
coctosinusg manepa BC. Pa3zpaboTka qaHHOTO METO/1a TTO3BOJIHT:

1. Cokparuth 0O0beMbI BbITOMHEHUS 3a1a4 TO MO KOHTPOIIO COCTOSHUS
KOHCTpyKUuH manepa BC;

2. I3MeHuTh NepuoIUYHOCTh BbINONHEeHUS 3a1a4 TO;

3. MckimounTh HEKOTOpbIE 3a1auu Tipu miaHoBoM TO,;



4. Buectu B IIporpammy TO mianepa BC HOBblE 3a7aud 1O KOHTPOJIIO
COCTOSIHMSI KOHCTpYKIuH miaHepa BC, xotopbie OynyT SBIATHCS albTepHATUBOMN
KiaccnyeckuMm 3agadaM 1o TO mranepa BC.

JloCTH>KeHHE JTaHHOM LEeau MO3BONMT ontuMusuposars [Iporpammy TO B
YacTH BBIMOJIHEHUS 3a]1a4 110 KOHTPOJIIO COCTOSTHUSL KOHCTpYKIuHU manepa BC, kak
CJIEJICTBUE, CHU3UTH C€0ECTOMMOCTD JIETHOIO Yaca.

JI 1oCTHKEHUs] HAMEYEHHOH LejJu Tpeldyercsi pelIdThb CieAyIolue
3aa4um:

1) Ilpoananu3mpoBarh akTyaJbHYI0 HOPMaTHUBHYIO 0a3y 1Mo (GOpMHUPOBAHHUIO
[Iporpammel TO koHCTpyKIMH ruianepa BC;

2) CucTeMaTu3upoBarh IEpPeYeHb OCHOBHBIX JIe(DEKTOB KOHCTPYKIHH
mnanepa BC;

3) Ilpoananu3upoBarh CyLIECTBYIOLIME TEXHOJIOTHH, HA KOTOPBIX OCHOBAHBI
METOJIbl MOHUTOPHHIA COCTOSIHUS KOHCTpYKIMM 11aHepa BC;

4) Jlatp pexkoMeHIauMd IO BBHIOOPY METOJIa MOHUTOPUHIA COCTOSHHUS
KOHCTPYKLIMH C LEJIbl0 JanbHelero gopmupoBanus 3anauan no TO mianepa BC
Ha OCHOBE JIAHHOTO METO/1a;

5) CdopmupoBarh  TEOPETHUECKYID  OCHOBY JUIS  BO3MOXXHOCTH
¢dopmupoBanus 3anad no TO kxoHcTpykuuu miuaHepa BC ¢ momornibio MeToJ0B
MOHUTOPHUHTA COCTOSIHUSL KOHCTPYKIUH;

6) [Toka3zatb MPAKTUYECKYIO IPUMEHUMOCTb pa3pabOTaHHOTO
MHTErPAJIbHOIO METOJa Ha TMpUMEpPE KOHKPETHBIX JIIEMEHTOB KOHCTPYKIUU
manepa BC;

7) Toxkazare Bo3aMoxkHoctu ontumuzanuu [Iporpammer TO mnanepa BC u
CHUKEHHSI CTOMMOCTH JIETHOTO Yaca BCJIEJICTBHE 3TOTO.

Metonsl ucciaegoBanusa. B paGoTe HCNONb30BaIUCh aHAIUTUYECKUE
METOJIbI OIEHKH OKCIUTyaTallUOHHBIX CBOWCTB KOHCTpPyKIUU, MeToasl MSG-3
aHajan3a, METOJIbl MaTeMaTUYECKON CTATUCTUKU U TEOPUH BEPOATHOCTEU, METOJIbI
PEUTHHTOBOM OLICHKH.

HayuHasi HOBU3HA COCTOUT B CJICIYIOIIEM:



- PazpaboTran uHTETpUpPOBAHHBIA METOI ONTUMHU3AIMHU 3aja4 T1aHoBoro TO
mwiadepa BC ¢ MNOMOIIBIO METOAOB MOHUTOPUHIA COCTOSIHUS KOHCTPYKLHWU
manepa BC;

- Ha ocHoBe pa3paboTaHHON METOIMKM TOKa3aHa BO3MOXKHOCTH pacdéra
MEPUOINYHOCTH [IJIsl 33/1a4, OCHOBAaHHBIX HAa METOAAX MOHHMTOPUHIA COCTOSHUS
KOHCTpyKuuu manepa BC;

- [IpoBeneHa TexHUKO-dKOHOMHYECKasi OIeHKa A((HEKTUBHOCTU BHEIPECHHUS
JAHHOW METOANKH.

IIpakTH4Yeckass 3HAYUMOCTb Pa0OTHl COCTOMT B TOM, YTO IPEIJIOKEHHBIH
METOJI TTO3BOJISET:

- Onrrumu3MpoBars crucok 3aaa4 no TO xkoHeTpykuuu mianepa BC;

- BHenpaTte 3amaun, OCHOBaHHBIE HAa METONAX MOHUTOPHUHIA COCTOSHHMS
koHCcTpykuuu manepa BC, no TO nmnanepa BC B nporpammy TO BC.

- IlpoBoauth BBIOOP M KOPPEKTUPOBKY NEPUOIAUYHOCTH BBIIOJHEHMS
BHEAPEHHBIX 3a/1a4.

COAEPXXAHUE PABOTbI

B nepBoii maBe paccmarpuBaeTcs 001as xapakrepuctuka konuenuuu TO,
Mecto IIporpammbl TO B pgaHHOW KoHIENuUUU. Takke NPOBEAEH aHAIU3
JEUCTBYIOIIEH JoKyMeHTanuu B obOnmactu (opmupoBanus IIporpammsr TO.
[Tokazano mecto nporpammel TO mnanepa BC B IIporpamme TO BC. Ha ocHoBe
MMEIOIIMXCS  JAaHHBIX  PAacCMOTPEHa  BO3MOXHOCTb  BHEAPEHHMS  METOJOB
MOHUTOpUHTa KOHCTpyKumu Iutanepa BC B mporpammy TO mmanmepa BC u
chopmupoBaHa MpoliemMa OTCYTCTBHUSI €IMHOW METOAMKH TaKOTO BHEAPEHHS U
pacu€ra nepuoanuHoctd TO Ha OCHOBE JaHHON METOJUKHU.

Bo Bropoii riaBe onucaHa KOHUENIMS TNPUMEHEHHS METOMAOB
MOHUTOPUHIA COCTOSAHMS KOHCTpykKuuu I1aHepa BC. Onucanbl OCHOBHBIE
BO3MOXXHbIE TIOBPEXKJEHUS KOHCTpyKUHMH IuiaHepa BC, KkoTtopsle AOMKHBI
JMarHOCTUPOBAaTbCA METOAAMU MOHMTOPUHIA. BBIIEIEHbl OCHOBHBIE METOMBI
MOHHUTOPHUHTA COCTOSIHHSI KOHCTPYKIIUU U TEXHOJIOTMH, HA KOTOPBIX OHU OCHOBAHBI,

N IIPUBCACHLI PCKOMCHAAINMHU 110 UX OIITUMAJIbHOMY BBI60py.



[Ipu popmupoBanuu TO mnanepa BC Bce moBpexaeHust AeNATCS Ha TpU
BUJIA:

- [ToBpeskaeHUS OT B3aMMOJIEHCTBUS ¢ OKpy»Karomiei cpeaoi (Environmental
Damage, ED) - ¢usunueckoe CHIKEHHE POYHOCTH U3CIUS U €T0 YCTOHYHBOCTH
K OTKa3aM B pE3yJbTaTe XUMHUYECKOTO B3aMMOJCUCTBUS C KIMMaTHYECKUMU
areHTaMU WJIM ¢ OKPY’KAIOLIEN CPEebl BHEITHEN CPENON;

- Cnyuaitasre moBpexxaenus (Accidental Damage, AD) - ¢usnueckas nopua
U3JIENs], BCIEACTBUE BIUSHUS CpEllbl, KOHTAKTa WM BO3ACHCTBUS OObEKTa, HE
SIBIISIIOLIETOCSI YacCThIO CamMoJE€Ta, WIM BCJEICTBHE OLIMOKH CIEUAINCTa TpU
IIPOU3BOJICTBE, UCIIONB30BAHUU CAMOJIETA MO HA3HAYEHUIO WM MPU TEXHUYECKOM
00CITy>KUBaHUHU.

- YeranoctHele oBpexacHus (Fatigue damage, FD) — mosiBiieHne TpermHb
WM TPEUIMH BCIEACTBHE IMKIMYECKOTO HATrPYyKEHHS C WX MOCIEAYIOIINM
pacpoOCTpaHEHHUEM.

Takke Ha BO3HUKHOBEHHME TMOBPEXKIACHUM KOHCTpyKIMu 1uanepa BC
OKa3bIBAET BIMSIHUE MaTepHUall MU3rOTOBJIEHUS TOTO WM WHOTO KOHCTPYKTHBHOTO
3lIeMEHTa. BpIiendror aBe 0oJblie Ipynibl MaTrepuagoB, KOTOPHIE HCIOIb3YIOTCS
JUIS. M3TOTOBJICHUSI KOHCTPYKTHUBHBIX AJIEMEHTOB: METAJUIMUECKHUE MaTepuasibl U
KOMIIO3UTHBIE MAaTEPUAJIBI.

B padote paccMoTpeHBbI ciieAyOIIe TEXHOJOTMH, HA KOTOPbIX OCHOBAHO
NpUMEHEeHNe MeTOJ0B MOHUTOPUHIa KOHCTpykuuu BC:

- JlaTunku, OCHOBaHHBIE HA TPUMEHEHHUH YJIBTPAa3BYKOBOTO U3TyUCHHUS;

- JlaTunku, OCHOBaHHBIE HA MPUHIUIIE aKyCTUYECKON IMUCCHUU;

- laTuuku, olieHUBaroIye 1eGpopMaInio KOHCTPYKITUH.

JIaHHBIN CIHUCOK HE SBISAETCA TMOJHBIM M uUcYepnbIBarOKMM. OpHaKo
JaTYNKHU, OCHOBAHHBIC HA JIAHHBIX TEXHOJIOTHSIX, UMEIOT HA CETOJHSIIHUI JEHb
HanOOJBITYI0 TEXHUYECKYI0 MPOPAOOTaHHOCTh M TOTOBHOCTh K MPAKTHYECKOMY
MIPUMEHECHHUIO. Boibop pgartumka JOMKEH OCHOBBIBATHCS HAa  CIEIYIOUIUX

ITOJIOKCHHUAX



- BBIJICP)KUBAThH 3aBEIOMO OOJIbIIIee KOJTUYECTBO IKCIUTYaTAI[MOHHBIX ITUKIIOB, HE
HUKE, YeM KOHTPOJIHMPYEMbIC AJIEMEHTHI. J[JI1 JaT4MKOB, HE YIOBIETBOPSIIOIINX
ATOMY VyCJIOBHIO, JOJDKHa OBbITh paspaboraHa 3d@dexTuBHas CcHCTeMa
pE3epBUPOBAHUS;

- HE PUBOJUTH K 3aMETHOMY M3MEHEHHIO I[EJIOCTHOCTH KOHCTPYKITUU U HE
YMEHbBIIIaTh €€ TPOYHOCTh, OOeclednBas IMPU OSTOM 3aJaHHBIC PECypCHBIC
XapaKTEPUCTUKH KOHTPOJIUPYEMBIX IEMEHTOB KOHCTPYKIIHH;

- obOecrmeunBaTh BO3MOXKHOCTH pPEMOHTa M 3aMEHBI, YTPATHUBIIUX
CIIOCOOHOCTh TMOJIy4aTh W TepenaBaTh WHOOPMAIUIO 3JIEMEHTOB CHCTEMBI
MOHHUTOPHUHTA,

- IMETh MUHUMAJIbHBIA 00BEM U BEC;

- UIMETh BO3MOXKHOCTb JIOTIOJTHEHUSI U PACIIUPEHUsI CUCTEMbl KOHTPOJIS Ha
TOT Cy4daid, €CIU JOIOJHUTEIbHBIE OMMACHBIC C TOYKU 3PEHUS MPOYHOCTH MECTa
Oy1yT OOHApPYKEHBI B KCIUTyaTallUH.

Taxxe BaXKHO OTMETUTH, YTO BBHIOOP TEXHOJOTUM JIaTYMKA 3aBUCUT OT

MaTepuaia KOHCTPYKLHH, JJIsl KOHTPOJISL KOTOPOM OH OyZIeT MPUMEHSTh.

B Tperbeii 1aBe onucaHa METO/IMKA aHAIW3a KOHCTpYKUuK ianepa BC Ha
ocHoBe MSG-3 ananuza kak Hauboyiee MOMYyIIPHOTO MeTona (GopMUpOBaHUS
[Iporpammer TO BC.

OcHoBHOl 1enpt0 MSG-3 ananuza koHcTpykuuu raHepa BC sBnsercs
pa3paboTKka MeEpOoIpUATHiIi/3a1ad s oOecreueHus ToJepKaHus JIETHOU
TOAHOCTH KOHCTPYKTUBHO-BAXKHBIX JJ1s1 TO 371€MEHTOB KOHCTPYKIIUH.

AHaIN3 KOHCTPYKUMHU BBIMOJIHAETCS Uil CIENYIOIIUX KOHCTPYKTUBHBIX
AIIEMEHTOB:

1. Ilnanepa BC, cocrosimiero u3 Kpbuia, ¢ro3eisika, ONEPEeHUs, BKIIOUYas
BxojsiMe B Hero nuioHbl MCY, 3aKkpbUIKH, NPEIKPBUIKU, AJIEPOHBI, CIOMIEpHI,
TOPMO3HBIE IIUTKHU, PYIH BBICOTHI U HaIpaBIEHUS, MACCAKUPCKUE, CIIYKCOHBIE,
Ipy30BbI€ JBEpPU, T€PMETUUYECKHE JIOKH, CTBOPKM OCHOBHBIX OIOpP IIACCH U
MEPENHEN OMIOPHI IIACCH;

2. CTOMKHA OCHOBHBIX OIOP IIACCH U MEPEIHEN OMOPHI IIACCH;



3. MapieBoii cunoBoit ycranoBku (MCY).

AHAJIM3 KOHCTPYKIUM TNPOBOAMTCH BbINOJHEHHMEM HHUCXOASIIAX
npoueayp, TPeOyoImux MPUHATHS pemeHu i B cjenyroumen
MOCJIeA0BATEIbHOCTH;

1. Onpenenenue nepeuHs KOHCTPYKTUBHO-BAXKHBIX 3J1eMeHTOB Tutanepa BC
Y DJIIEMEHTOB MIPOYEH KOHCTPYKIINH;

2. KareropupoBaHue KOHCTPYKTUBHO-Ba)KHBIX DJIEMEHTOB;

3.  OmnpeneneHue  yCTOMYMBOCTH  KOHCTPYKTMBHOTO  JJIEMEHTAa K
MTOBPEKICHUSIM;

4. Ananu3 orpaHudeHus 0€30MacHOTO pecypca;

5. AHaNN3 yCTaJOCTHBIX MOBPEXKICHUI KOHCTPYKTHUBHBIX 3JIEMEHTOB;

6. Ha ocHoBe nyHKTOB 4 1 5 OopMUPOBAaHHE CNIHCKA OTPAaHUYECHUN JIETHON
TOAHOCTH B YaCTU KOHCTpYyKIuH 1ianepa BC;

7. Ananu3 moBpexAeHUN KOHCTpyKuuil miaHepa BC (Merammnueckas
KOHCTPYKLIHS);

8. Ananmu3 moBpexaeHuil KoHCTpykuuil mianepa BC (Hemeramimueckas
KOHCTPYKLIHUS);

9. Ananu3 [Ipoueil KOHCTPYKIINHY;

10. ®opmupoBanue crnucka 3amad no TO mmanepa BC m oO0bennHEHHOMN

nporpammsl TO mmanepa BC Ha ocHoBe 3anau no TO mnanepa BC.
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Puc.1. Cxema MSG-3 ananu3za koHcTpykumu rianepa BC.

Buenpenne  METOOB ~ MOHUTOpPHWHTA

COCTOSIHMSI ~ KOHCTPYKI[MHM B
cymecTBytonyro Metonuky MSG-3  ananm3a OCHOBaHO Ha UCCIEIOBAaHUMU,

INPpUMCHCHHOC K OLOCHKC BHCAPCHHUA MCTOIOB

MOHHUTOPUHIA  COCTOSIHUS
KOHCTPYKIIMM Ha camojerax Ttuma Airbus A320. Ha pgaHHBIE MOMEHT OHO



MPU3HAETCS KaK Haubojee TOTOBOE K MPAKTUYECKOMY MPUMEHEHUIO ISt
KoHKpeTHoro tuna BC.

B pamkax KOHIENUMU HCIOJIB30BAHUS METONA MOHHMTOPUHIA COCTOSIHUS
KOHCTPYKIHMH Kak cocTaBHOM 4dactu I[Iporpammer TO mnanepa BC, uaer peus o
nepexofe Ha aBTOMAaTH3UPOBAHHBIC CPEACTBA KOHTPOJIsS, coOuparomue Hu
nepenaroimye MHGOpMaIMio B peXHME peajbHOro BpeMeHH. B To ke Bpems
MPUMEPHI peanu3alid METOJIOB MOHUTOPUHIA COCTOSAHUS KOHCTPYKUHH IUIaHEpa
BC Ha npakTuke no3BOJISIIOT TOBOPUTH O BBINOJHEHHUH IIJIAHOBBIX 3a7a4 HA OCHOBE
aHanM3a JaHHBIX JIMOO O MpoIeaypax MO TMOIYYEHHI0 M 00paboTke IJaHHBIX
MOHHUTOPHHIA COCTOSIHASI KOHCTPYKLIMM B PEAJbHOM BPEMEHM ISl TEKYLIErO
KOHTPOJISI COCTOSIHUSL KOHCTPYKIMH.

B cBa3u ¢ 3TMM, MOXHO TOBOPUTH O JBOMCTBEHHOW NPUPOJE CaMOH
KOHIICTIIIMM ~ TEXHUYECKOT0 OOCITYy)KUBAaHUSI C  HCIIOJIb30BAHHUEM  METOJIOB
MOHUTOPUHTA COCTOSIHUS ~KOHCTPYKIIMH, WJIM O HEOOXOJUMOCTH HEKOTO
MEPEXOTHOTO Tpolecca OT OJHOW KOHUENUMU — «MmIaHoBoro TO», K HOBOW
KOHIICTIIINH — «TEXHUYECKOTO OOCITY)KUBAHUS IO COCTOSTHUIOY.

Hac  ceromHsimHuidc  J1eHp  pealn3alMd  TEXHOJIOTHM  MOJHOCTBIO
ABTOMATU3UPOBAHHBIM KOHTPOJIb HE O00ECHeurBaeT HEOOXOJUMOTO YpPOBHS
MUHUMU3AIMU PUCKOB, B CBSI3M C ATUM HEOOXOAMMO MMETh JIBa YPOBHS 3ajad,
OCHOBAaHHBIX HAa METOJJaX MOHUTOPUHTA COCTOSTHUSI KOHCTPYKIIUH.

IIepBbIii ypOBEHb - O3TO IUIAHOBBIE 33Ja4 MO CUUTBHIBAHUIO I1ApAMETPOB
MOHHUTOPHHTA COCTOSIHUS KOHCTpyKIuu wim Scheduled — SHM (S-SHM), koTtopeie
00eCcrneurBaloT KOHTPOJIb KPUTUUECKUX y3JI0B KOHCTPYKIIUU B pamkax I[IporpaMmmbl
TO mnnanepa BC. Konuenuusi mnompasyMeBaeT NOCTENEHHYI) ONTUMHU3ALUIO
MEpUOJUYHOCTH W cocTtaBa 3amad mnporpamMmbel TO mmanepa BC Ha ocHoBe
AKCIUTyaTallMOHHBIX JaHHBIX M MeToAoB onTuMuizanuu TO, NOCTPOEHHBIX Ha
OLICHKE CTOMMOCTH JKCILTYaTalluy U PUCKOB pa3pyLIEHUs] KOHCTPYKIIUU.

Bropoii ypoBeHb — 3TO NOJHOCTHIO ABTOMATHU3MpPOBaHHAs padoTa JaTUYMKOB
MOHUTOPUHTA COCTOSIHUSI KOHCTpYyKIu uinu Automated (A-SHM). Takas pabora

HE SIBJISIETCS] COCTaBHOM yacThio porpammel TO skcmtyaranta. Pabora B JaHHOM



peKUMeE TIO3BOJISIET CYUTHIBATh MH(POPMAITHIO C TATYUKOB PEATbHOM BPEMEHU ISt
TEKYIIETO KOHTPOJIS COCTOAHUS KOHCTPYKIIHH.

[TonoOHbIN MoOaX0A yKe peann3oBaH B Pykopojsiiem nokymente IMRBPB
Issue Paper 180 «Aircraft Health Monitoring (AHM) integration in MSG-3».
JIaHHBIN PYKOBOASIIMN JOKYMEHT CONEPKUT cxemy BHenapeHus B IIporpammy TO
CMEXHOM TEXHOJOTUM MOHHUTOPUHIA COCTOSHMS (PyHKIHOHaIbHBIX cucteM BC.
Taxke TeopeTudeckas auarpaMma BHEIPEHUS METOJO0B MOHHUTOPHUHIA COCTOSIHUS
koHCTpykiuu B MSG-3 ananu3 uznoxeHa B Pykopojsmiem gokymente IMRBPB
Issue Paper 105 «Further advanced definition of Structural Health Monitoring

(SHM)/Addition to MSG-3». [lanHast cxeMa IpHBEIcHA HIDKE.

COAN INSFECTION
FEQURENVENTS
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l LEST TASK FEQUREMENTS |

Puc. 2 Cxema popmMupoBaHusi UTOroOBOTO nepeyHs nporpamMmmsl TO
KOHCTPYKLHH C YY4ETOM BO3MOKHOCTEN METOI0B MOHUTOPUHIA COCTOSIHUS

KOHCTpyKuuu manepa BC.



JlanHast cxemMa MOXeT OBITh HCIIOJNB30BaHA KakK [OMOJIHEHHE K YXKe
UMEIolIeiicss cxeme aHanu3a KOHCTpykuuu tuiaHepa BC na ocnoBe MSG-3
ananu3a. PaccMoTprM OCHOBHBIE TIOJIOKEHHS TAHHON CXEMBI.

B ueTBepTOii NIaBe PACCMOTPEHO MpaKTUUYeCcKoe mpuMeHenue cxembl MSG-3
aHajn3a KOHCTPYKTUBHOM cxeMbl Ha npumepe riaBbl ATA 53-70-00 BC RRJ-95
Ortcek 4. Pe3ynbraTsl pacué€ToB MpeCTaBICHBI B TA0IUIIAX.

B 3axkiaouenun Ia€Tcs OILICHKA PE3YJIIbTATOB BBIITOJIHCHHBIX HCCJIGI[OB&HHﬁ,
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