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MHPOPMALIUSA

HEPA3PYLLAKOLL NN KOHTPOJIb U TEXHUYECKASA OUATHOCTUKA — OCHOBA
MPOMbILLINTIEHHON BE3OMNACHOCTM (MO PE3YJ/IbTATAM PABOTbI XVIil
BCEPOCCUNCKOWN HAYYHO-TEXHUYECKOW KOH®EPEHLLIUU "HEPA3PYLUAKOLLL NN
KOHTPO/Ib U TEXHUYECKAS OUATHOCTUKA")

NON-DESTRUCTIVE TESTING AND TECHNICAL DIAGNOSIS AS THE BASIS OF
INDUSTRIAL (ACCORDING TO RESULTS OF THE 23TH ALL-RUSSIAN SCIENTIFIC AND
TECHNICAL CONFERENCE "NON-DESTRUCTIVE TESTING AND TECHNICAL
DIAGNOSIS")

PELLEHUE XVIIl BCEPOCCUNCKON HAYYHO-TEXHUYECKOWU KOH®EPEHLIUN
"HEPA3PYLUAIOLW N KOHTPONb U TEXHUYECKASI OUATHOCTUKA"
(H.HOBrorpo.L, 29 CEHTSIBPS — 3 OKTSBP4 2008 I'.)

CONCLUSION OF THE 23TH ALL-RUSSIAN SCIENTIFIC AND TECHNICAL CONFERENCE
"NON-DESTRUCTIVE TESTING AND TECHNICAL DIAGNOSIS " (N. NOVGOROD,
SEPTEMBER 29 - OCTOBER 3, 2008)
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TEOPUSA, METOObl, MPUBOPBLI, TEXHOTOINA

denroHuH MN.A.,0 Mwyk U.H.,0 deceHko A.U.,0 KasbmnH A.U.0 METOObI
PAOUOBOJIHOBOI'O U TEMNMOBOIO KOHTPONA TEXHUYECKOIO COCTOAHUA
3ALLUTHbIX MATEPUANOB ABUALLMOHHON TEXHUKH

PaccMoTpeHbl MeToAbl KOHTPONS MOrNoWakowmx CBOMCTB 3alWNTHbIX MaTepuanos 1 NOKPbITAIA
aBMaLUMNOHHOM TexHuKkK. OnucaH cnocob KOHTPONS HEOAHOPOAHOCTEN PaaNONor NoWaoWMX
NOKPbLITUA NO OLEeHKe aedhopmMaLmn NPOCTPAHCTBEHHO-BPEMEHHOM CTPYKTYpb
9N1EeKTPOMArHUTHOr o NMo/s NOBEPXHOCTHOM BOJIHbI, B3AUMOLENCTBYIOWEN C MOKPbITUEM.
[MpenctasneHa 3aBUCMMOCTb KOS PULMEHTA NOr NOWEHNS 3NEKTPOMArHUTHbIX BOSTH OT
TEeNNOBbIX N 3NEKTPOUN3NYECKUX NAapaMETPOB MarHUTOANINEKTPUYECKUX U ONSNEKTPUYECKNX
NOKPbITUIA. PACCMOTPEH KOCBEHHbIV METOL TEMNOBOr0 KOHTPONA KO3h(puumMeHTa Nor noweHns
3aWnTHbLIX MaTepmnanoB aBnauMOHHON TEXHUKN NyTEM OnpeneneHns ux TennoBbIX CBONCTB
KnioueBble cnoBa: aBnaunoHHasa TeEXHMKA, 3alnTHbIE MaTepuarnbl, METOLbI 3N1EKTPO- U
TEenno-Pr3nyYecKkoro KOHTPO NS, AN3NEKTPUYECKNE U MarHUTOONINEKTPUYECKUE MOKPbLITUS,
3NeKTpoMarHMuTHoe none

Fediunin P.A.,0 Ishchuk I.N.,0 Fesenko A.lL.,0 Kazmin A.l. HEAT AND RADIO-WAVE
CONTROL METHODS OF TECHNOLOGY STATE OF AIRCRAFT TECHNIQUE OF
PROTECTIVE MATERIALS

Dependence factor of absorption both thermal magneto dielectric and dielectric coverings
electrophysical parametres is presented. The indirect method of the factor absorption radio
absorbing materials aviation technics thermal control by definition thermal properties dielectric is
considered. The way of the inhomogenuitys radio absorbing coverings control according to
existential structure electromagnetic field deformation of the uperficial wave co-operating with a
covering is developed allowing to define borders inhomogenuitys and also their relative sizes
Key words: aircraft technique, absorbing materials, heat and electrophysical control methods,
magnetodielectric and dielectric coverings, electromagnetic field

CmupHos A.H.,0 Mypasbes B.B.,] ®onbmep C.B.0 CTPYKTYPHO-®A30BOE
COCTOSHUE U PECYPC OJIUTEJIbHO PABOTAKOLWWEIO METAJINNA TEXHUYECKUX
YCTPOMCTB ONACHbIX NMPON3BOACTBEHHbIX OB bEKTOB, MEPCNEKTUBBI
OANbHEWNLWWENO PA3BUTUS METO,0,0B OLLEHKN PABOTOCNOCOBHOCTHU
PaspaboTtaHa KoHUenTyanbHas Mogenb ynpasneHns 6e3onacHoi akcnnyataumei n
NpennoXeH HOBbI METOA0NOMMYECKMIA NOAXOM K OLEHKE COCTOSHUS MeTanna u ero
paboTOoCNOCOBHOCTU HA OCHOBE aKyCTMYeCKOoro Metona. icnonb3oBaH CUCTEMHBIV NOAX04 K
OnMcaHnto Npobnembl, B KOTOPOM NPOMbIWIEHHas 6€30MacHOCTb NPeACTaBNAETCA B BUAE
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NHJOOPMAaLIMOHHOM CUCTEMbI 3HAHWIA N 3aKOHOMepHocTen. KoHuenTyanbHas Moaenb
ynpaeneHns 6e3onacHoi akcnnyataumei pa3suTa n 4ONONHEHA HOBbIMU RYHKLNSMM,
KOTOpble ONUCbIBAOT 3aKOHOMEPHOCTU U3MEHEHNSA aKyCTUYECKUX XapakTepUCcTuk B
3aBMCUMOCTW OT CTPYKTYPHOr0 COCTOSAHUSA, PU3NKO-MEXAHNYECKNUX CBONCTB N HAKOMNEHHOM
MUKPOMOBPEXAEHHOCTU, a TakXe pas3paboTaHHbIM KOMMIEKCHBIM aKyCTUYECKM KPUTEPUEM
OLIEHKMN NpeaenbHOro COCTOSHNS ANNTENBHO paboTalowero MeTanna TEXHNYECKMX YCTPONCTB.
O6BbEeKTOM nccnenoBaHns CNyXUnm nNpsiMbie 1 rHyTble y4acTku Tpyd BbICOKOro faBneHus
nocne pasnnyHbIX CPOKOB 3KCMNyaTaunmn, a Takxe paspyLeHHble rnbbl (0TBOAbI) U CBApHble
coenvHeHns, NoBpeXAeHHbIe B NpoLecce aKennyartaumMm N n3rotoBfieHHbIE U3 cTanu
12X1M®, B pa3nnMyHOM CTPYKTYPHOM COCTOSAHUWN U C Pasnn4yHon 4NnTenbHOM NPOYHOCTbIO U
npenenom BbIHOCNUBOCTW. Ha ocHoBe pa3paboTaHHO KOHUENTYaNnbHOR MOAENM, aHann3a
pe3ynbTaToB 3/1EKTPOHHO-MUKPOCKOMNYECKNX UCCNefoBaHNI, U3MEPEHNs akyCTUYEeCKMX
XapakTepPUCTUK 1 onpeneneHns nUankKo-MexaHn4eckmx xapakTepucTuk paspaboTaH
KOMMEKCHBIA KpUTEPUiA NPeLenbHOro COCTOSAHMS ANMTENbHO paboTatowero metanna
TEXHNYECKMX YCTPOWMCTB ONacHbIX NPON3BOACTBEHHbBIX 06 bEKTOB

KntoueBble cnoBa: 6e3onacHas akcnnyaTaums, akyctnieckumin meton, Tpybel, ctans 12X1M®

Smirnov A.N.,0 Muraviev V.V.,0 Folmer S.V.0 STRUCTURALLY PHASE STATE AND
RESOURCE OF LONG-TERM WORKING METAL OF TECHNICAL DEVICES OF
DANGEROUS INDUSTRIAL OBJECTS. PROSPECTS OF THE FURTHER DEVELOPMENT
OF THE WORKING CAPACITY ESTIMATION METHODS

The conceptual model of safe operation management is developed and the new methodological
approach to metal condition estimation and its working capacity on the basis of an acoustic
method is offered in this work. The system approach to the problem of description is used. The
industrial safety is represented in the form of information system of knowledge and rules. The
conceptual model of safe operation management is developed and new functions are added.
They describe rules of acoustic characteristics change depending on a structural state,
physic-mechanical properties and cumulative microdamages, and also the complex acoustic
criterion of technical devices long-working metal limiting state estimation. The object of research
were straight and bent pipes parts of high pressure after various operation period and also
destroyed perishes (taps), the welded joints damaged in service and made of steel 12H1MF, in
various structural states and with various long-term strength and endurance limit. On the basis
of the developed conceptual model, the analysis of results of electronic-microscopic researches,
measurement of acoustic characteristics and definition of physic-mechanical characteristics the
complex criterion of long-working metal of dangerous industrial objects technical devices limiting
state is developed

Key words: safety operation, acoustic method, tubes, steel of 12H1MF

BacuH B.A.,0 Uesawos E.H.,0 CtenaHuukos C.B.0 BUBPO3ALLUTA OB bEKTOB
MUKPOJ3JNMEKTPOHUKHNU B KOHTPOJIbHO-OUATHOCTUYECKOM U
TEXHOJTIOTMYECKOM OBOPY I OBAHUNA

PaccMoTpeHbl Bonpochl BUOpo3awmTbl 06 beKTOB B KOHTPO/IbHO-ANArHOCTUYECKOM U
TexHonornyeckom obopynosaHuu. NpennoxeHa YeTblpexypoOBHEBAS CMCTEMA 3aWMNTbI
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06 bEKTOB MUKPOSNEKTPOHUKMN OT BMOpaumin. [ns kaxaoro n3 ypoBHeh CUCTEMI
npeacTaBneHbl TEXHONOrMYECKNE PELLEHNS BUOPO3AWMTHBIX YCTPOWCTB

KnioueBble cnoBa: Bnbpo3alumta, MUKPO3IEKTPOHMKA, BUOpaunmn, pacTpoBbli TYHHENbHbI
MUKPOCKON

Vasin V.A.,0 Ilvashov E.N.,0l Stepanchikov S.V.0 VIBROPROTECTION OF
MICROELECTRONICS OBJECTS IN CONTROL-DIAGNOSTIC AND TECHNOLOGICAL
DEVICES

The questions of protecting from the vibrations objects are considered in control-diagnostic and
technological equipment. Offered four level system of defence of objects of microelectronics
from vibrations. For each of levels of the system the technological decisions of protecting from
the vibrations devices are presented

Key words: vibroprotection, microelectronics, vibrations, raster tunnel microscope

Axtamos A.M.,0 MyprasuHa P.®. OMNMPEOEJNIEHUE MACCbIl, CKOPOCTU OBUXEHUSA
’PY3A U MECTA EIO YOAPA NO CTEPXXHIO C MOMOLLLbKO MOKA3AHUN
TEH3OOATYUKA

PewaeTcs 3apaya onpeneneHns MOMEHTa BPEMEHN yaapa, ONVHbI CTEPXHS, MacChbl rpy3a u
CKOPOCTM NO AaHHbIM TeH304aT4ynka, KOTopbIi CHAMaET 3Ha4YeHMs NPON3BOOHOW CMELLeHNS
CTEPXHS B MOMEHTbI BpEMEHU. 3a4a4a pewaeTcs TeopeTMyYeckn ¢ NOMOLbIO ypaBHEHNS
NPOAONbHBbIX KoNnebaHuii 0GHOPOAHOI0 CTEPXKHS

KnioueBble cnoBa: Macca, CKOPOCTb, MECTO yaapa, ypaBHEHVEe NPOL0/bHbIX KonebaHui,
OOHOPOOHbIN CTEPXEHb

Akhtyamov A.M.,0 Murtasina R.F.0 DETERMINATION OF WEIGHT, SPEED OF MOVING
OBJECT AND PLACE OF OBJECT STROKE USING DATA OF STRAIN SENSOR

The problem of determination of weight, speed of a driving object and place of object stroke is
solved by derivative of rod displacement. The problem is solved by the equation of longitudinal
vibrations of homogeneous rod theoretically

Key words: weight, speed, place of object stroke, the equation of longitudinal vibrations,
homogeneous rod

Mapkos O.U.0 KOHTPOJIb KOHLEHTPALIUU IJOHOPHOWU NPUMECHU B N-BETBU
TEPMOS9JNIEMEHTA HA OCHOBE MOHOKPUCTANNOB TBEPObIX PACTBOPOB
BUCMYT-CYPbMA

PaccmaTtpuBaeTcs npobnemMa KOHTPONS KOHLEHTPALMN NErvpyoWwmnx LJOHOPHbIX NpuMecel B
crnnaeax BUCMYT—CypbMa, obnaaarowmx Hanbonbluen TepMoaNeKTPUYECKON

3P PEKTUBHOCTbIO. BMECTO TpaAMLUMOHHBIX METOLOB KOHTPONS MCMOMb3YIOTCS N3MEPEHUS
agpdoekTa Xonna, no3sonstowme nonyymte 60nee TOHHYH MHPOPMAaLMIO O KOHLEHTpaumm
nerupyouiein npumecu
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KnroueBble cnoBa: MeToabl KOHTPONS, MOHOKpucTannel BiSb

Markov O.1.0 DONOR IMPURITY CONCENTRATION CONTROL IN N-LEG OF
THERMOELEMENT BASED ON MONOCRYSTALS OF BISMUTH-ANTIMONY SOLID
SOLUTIONS

The problem of concentration control of donor impurities in bismuth-antimony alloys with the
highest thermoelectric efficiency is considered. Instead of the traditional control methods Hall
effect measurements are used, providing more precise information on the alloy impurity
concentration

Key words: methods of control, monocrystals BiSb

MaBneHko E.A.,01 Makapos A.M.0 3KCIMNEPTHAY CUCTEMA KAK OCHOBA PA3BUTUSA
ABTOHOMHOIO OUArHOCTUPOBAHWUSA ABTOMOBWUNbHbIX OBUrATENEWN
CoBpeMeHHas gmarHocTmyeckas npakTuka Tpebyet rnybokol OLeHKN CUCTEMbI HA OCHOBE
NPOCTbIX (PYHKLMOHANbHbBIX METOLOB KOHTPONS, KOTOPbIE Npy 3ToM obecneynsanm Obl
WNHXEHEepOoB-AMarHOCTOB AOCTOBEPHOW MH(pOopMaLMEN O COCTOSAHUN CUCTEMbI yNPaBieHUs n
nsurartens B uenom. C aTon uenbio npueBefeHbl acnekTbl MPUMEHEHNS SKCNePTHbIX CUCTEM B
LnaHHOW obnacTu, Jawuwme BO3MOXHOCTb aBToMaTn3auuy ynpasneHns npoLeccom
LNarHOCTMKM aBToMOOMNel, B OCHOBY KOTOPOM NONOXeEHA NMHDOPMALMOHHAA TEXHONOM S
aHanmsa nepeMeHHbIX napameTpoBs 1 npoueccos. [NpoBeaeH aHann3 NoNy4YeHHbIX AaHHbIX MO
raszoaHannsy, Ha OCHOBaHWN KOTOPOro ChefaHbl BbiBOAbI O NpoLeccax, NpoTeKkaowmx B
ABUraTensax BHyTPEHHEro CropaHuns, n peakunm CUCTEM ynpasneHns Ha BHECEHHbIE B HUX
HEenCnpPaBHOCTN UCKYCCTBEHHbIM MyTeM

KnioueBble cnoBa: aBToMobuIbHas AMarHoCTuka, akcnepTHas cuctema, 6asa faHHbIX,
9NEKTPOHHbIE CUCTEMBI YNIPABNEHNS ABUraTeneM, razoaHanna otpaboTaslmx ra3os

Pavlenko E.A.,il Makarov A.M.. THE EXPERT SYSTEM AS THE BASIS OF
DEVELOPMENT OF AUTOMOBILE ENGINES INDEPENDENT DIAGNOSIS

Modern diagnostic practice demands a deep estimation of the system on the basis of a simple
functional quality monitoring which thus would provide engineers-diagnosticians with trustworthy
information about the condition of the control system and the engine on the whole. With this
purpose the author examines aspects of expert systems application in the given area. These
systems give an opportunity of management automation by the process of automobiles
diagnostics with the information technology of the variable parameters and processes analysis
as a basis. The study of the received data on gas analysis helps to make conclusions about the
processes in the engines of internal combustion and the control systems reaction on
artificially-made malfunctions

Key words: automobile diagnostics, expert system, database, electronic control systems of the
engine, gas analysis of used gases
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MuHees A.B.,01 AdpaHackes F0.A.,1 Adpanacos B.N.0 OCOBEHHOCTU TEXHUYECKON
OUATHOCTUKU MATUCTPAJIbHbIX KOHBEMEPOB BOJbLLIOW EAUHUYHON
MOLWLHOCTHU

MNpuBeneHbl TEXHNYECKME 0COOEHHOCTM ANArHOCTMKM MarncTpanbHbIX KOHBENEPOB,
pPaccMOTpeHbl OCHOBHbIE NMpaBuia BUOPOMETPUM, AaH aHANN3 TEXHNYECKOr0 COCTOSHUS
CYLLECTBYIOWNX NPUBOOOB KOHBENepa, paspaboTaHbl KpUTEPUM OLLEHKN TEXHUYECKOTO
COCTOSIHMSA NOOWNNHNKOB Ka4eHUs B MarncTpanbHblX KOHBEepax

KnroueBble cnoBa: MarnctpanbHblii KOHBENEP, BUOPOAMArHOCTNKA, BUOPOKOHTPONb, YPOBEHD
Bubpauun, npuxunmHoin bapabaH

Mineev A.V.,0 Afanasyev Y.A.,0 Afanasov V... PECULIARITIES OF CONDUCTING
TECHNICAL DIAGNOSIS OF LARGE UNIT CAPACITY TRUNK CONVEYORS

In the article the technical specialties of diagnostics of trunk pipelines are brought, the main
rules of vibrometry are considered, the technical condition analysis of existing ofbellts of
pipelines is given and performance tests for technical condition of frictionless bearing used in
the trunk pipelines are developed

Key words: trunk pipelines, vibration diagnostics, vibration control, vibration level pressure
drum

Crpoues A.A.,0 CuHuubiH C.B.,0 KywHup M.A.0 MTPUMEHEHUE MATPUYHbIX UI'P K
3A0A4YAM ONTUMU3ALUNUN NPOITPAMM KOHTPOJ1A ®YHKUUWOHUPOBAHUA
CNOXHbIX CUCTEM HA CTAOUAX UCMBbITAHUA U HAYAJNTBHOIO NEPUOOA
SKCIMNYATALUUN

PaspaboTtaHa MeToanka onTuMmM3auny NporpamMmMm KOHTPONS PYHKLUMOHUPOBAHNS CNOXHbIX
CUCTEM B YCNOBMAX HEOMNpeaeneHHOCTN BEPOSATHOCTEN BO3HUKHOBEHWSI HEUCNPABHOCTEN Ha
OCHOBE MOAENN MaTPWUYHOI Urpbl Heknaccuyeckoro tuna. O6ocHOBaHO NPUMEHEHNE
paspaboTaHHoi Monenn. NMprBeneHa NocTaHOBKA 3a4ayn 1 NpUMeEpP ONTUMU3ALLMN NPOrPaMMb
KOHTpONS

KnioyeBble cnoBa: KOHTPO/b TEXHNYECKOro COCTOSAHUSA, MOAENb MATPUYHOW Urpbl,
OTCYTCTBME CTATUCTUYECKMX OAHHbIX

Strotsev A.A.,0 Sinitsin S.V.,0 Kushnir M.A.0 THE MATRIX GAMES APPLICATION FOR
PROBLEMS OF CONTROL PROGRAMS OPTIMIZATION OF COMPLEX SYSTEMS
FUNCTIONING AT PROVING AND STARTING OPERATION STAGE

Application of the matrix games to the optimization problems of the control programs for
functioning complex systems with the conditional stop of the control algorithm at the stages of
tests and initial period of maintenance

Key words: the technical state inspection, model of matrix game, absence of statistical data

Xa6apos B.H.,0 Npokodcbes B.U.,0 Metpos C.M.0 BONMPOCbl MOHUTOPUHIA U
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OWAFHOCTUKU NYTEBbIX MALLUUH

PaccMoTpeHa HeobxoaMMOCTb NMPUMEHEHNS CPEACTB ANArHOCTMKM CIOXHbIX MYTEBbIX MaWWH
LONS NOOHATUS HA HOBBbI YPOBEHb CUCTEMbI 0OCNYXMBAHWS, CHUXEHNS 3KCMyaTaunoHHbIX
pacxonoB, NpenynpeXaeHns 0TKa3oB, NOBbIWEHNS HAAEXHOCT 1 6€30MacHOCTN ABUXEHNS
MO XeNne3HbiM Joporam

KnioueBble cnoBa: nyTeBble MalWWHbl, MOHUTOPVHT, AMarHocTvka, noabrnBoYHble 610Ku,
3proHommka

Khabarov V.N.,0 Prokofev V.l.,0 Petrov S.M.0 THE PROBLEMS OF TRACK MACHINES
MONITORING AND DIAGNOSTICS

The necessity of using the means of complicated track machines diagnostics for the purpose of
updating the service system, lowering operating costs, preventing the failures, increasing the
reliability and security of railway traffic is examined

Key words: track machines, monitoring, diagnostics, tamping units, ergonomics

NMoHomapes C.H.,0 NywuH M.B.,0 EpemuH A.A.,0] Muxannos U.W.,0 Opy4mnHuH FO.U.0 KOH
TPOJIb TONCTOCTEHHbIX CBAPHbIX COEOVUHEHUN U3 CTANEW NEPJIUTHOIO
KNACCA YNbTPA3BYKOBbIM OE®EKTOCKOMNOM C TEXHOJIOITMEWN
®dA3UPOBAHHOW PELLUETKU

M3noxeHbl MeToauka u onbiT Y3 TOMOrpadomyeckoro KOHTPOAS TONCTOCTEHHbIX CBAPHbIX
coeAVHEHNn 13 cTann NepanTHOro Knacca ¢ UCnonb3oBaHMeEM fedpekTocKkona ¢ TEXHONornen
doaszupoBaHHom peweTtkun "OmniScan”. lNpoBeaeHO KOMMbIOTEPHOE MOAENNPOBAHMNE KOHTPONSA
N onpefeneHbl ero onTuManbHbie NapamMeTpbl AN Takux CBapHbIX coeanHeHui. Mo
npeanaraemMoi TeXHONOrMn NPoBeAeHbl UCCNenoBaHNS CTaHAapTHbIX 06pasLIoB 1
npencTaB/ieHO CpaBHEHME KOOPAMHAT U pa3MepoB oTpaXxarenen, nony4eHHblX B pedynbrarte
KOHTPONS, C MX NAacnopTHbIMK 3HaYeHusMU. OTpaboTaHHas TEXHONOrUS KOHTPONS UCMbITaHa
Ha peanbHblX 06bekTax

KnioueBble cnoBa: KOHTPO/Ib CBAPHbIX COEANHEHWIA, YNbTPa3BYK, AeddeKTOCKon

Ponomarev S.N., Guschin M.V.,0 Eremin A.A.,0l Mikhaylov L.I.,0. Druchinin Y...0 CONTRO
L OF THICK-WALLED WELDS MADE OF PEARLITIC STEEL WITH USE OF ULTRASONIC
PHASED ARROW FLAW DETECTOR

The article describes the technique and experience of ultrasonic tomography examination for
heavy-availed welds of pearlitic steel with use of ultrasonic phased arrow flaw detector
OMNISCAN. Computer simulation of testing is carried and the best parameters of examination
are defined for such welds. The special reference blocks are scanned using the described
technique. The obtained dimensions and coordinates of the reflectors are compared with the
rated values. The testing technique has been tested in real conditions

Key words: testing of welds, ultrasonic, detector
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