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TEOPETUYECKAS MEXAHUKA U EE lNPUJTIOXXEHUA

VK 621.81

N.H. BYPWINY, I'.C. TOJICTOBA, A.H. TFOTIOHOB

NMHHOBAIIMOHHBIE OCOBEHHOCTU AHAJIN3A PEOJIOIH‘IECKOﬁ
MOJAEJIN METAVIMYECKUX KOHCTPYKIIMHU

AHHOTaNUs. B cmamve npednacaemcs uHHOBAYUOHHAS BEPCUSL PEONOSUYECKOU MOOenU Osl UCCIe008AHUs
00pasy08 Memantuyeckux KOHCMPYKYyull Ha ocHoee Ougepenyuanviozo ypasuenu. Puxkamu. Onpedensiomcs
npeoenvl  UCHONb308AHUS HAUOEHHBIX (OpMYI HA NPAKMUKe NpU  BbIYUCIEHUU YPOBHEU  HAZPYICEHHOCMU,
Odepopmuposanus, c6a3u medcoy Humu. H3zno0dcenue mamepuania Conposostcoaemcs paguueckol urmocmpayuer
NOYYEHHBIX PEe3YIbMamos.

KaiwueBble clioBa: unHosayuu, peoiocudeckas mooeib, oupgepenyuanvioe ypashuerue Puxkamu, ypogHu
HA2PYIACEHHOCU U 0eDOPMUPOBAHUSL.
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ILN. BURILICH, G.S. TOLSTOVA, D.N. TYUTYUNOV

INNOVATIVE PECULIARITIES OF ANALYSIS OF METAL
CONSTRUCTIONS RHEOLOGICAL MODEL

Abstract. The article proposes an innovative version of the rheological model for the study of samples of metal
structures based on Riccati differential equation. The limits of usage of the found formulae in practice while calculating
levels of loading, deformation and connection between them are found. The material contains graphical illustrations of
the result.

Keywords: innovation, rheologikal model, differential education of Rikkati, levels of loading and deformation.
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MEXAHUKA JE®OPMUPYEMOI'O TBEPLOIO TEJIA,
ANHAMUKA U TTIPOYHOCTbH

VJIK 534.833.5

3.A. POMAHEHKO, I'.C. PYCCKUX, 3.H. COKOJIOBCKUI1

MOBBINIEHUE 3BYKOU3OJIAIIMOHHON XAPAKTEPUCTUKH
CETUATO-IIJIACTUHYATOM MAHEJHA ITYTEM ONITUMMU3ALIUU
I'EOMETPUU IIVTACTHUH

Annortaumsi. Obecneuenue 36YKOUZ0NAYUU HUSKOUACMOMHO20 WYMA SIGISAEMCsl AKMyaibHou 3adavell 8
obnacmu  MexHuweckol U AapXumeKmypHOU axKycmuku. B uacmosiyee epemsi OUHAMUYHO PA3GUEAEMCS KIACC
KOHCMpPYKyull, pewarwux O0annyio npobaemy. Dgpexmusnocms Odocmueaemcss OnpeoeieHHblM NOCMPOeHUeM
ceomempuu U3OIUPYIOWUX Npezpao, OMAUYAIOWUMCA OM KIACCUYECK020 nooxodd. ObveKmom OaHH020 UCCied08aHUs
s67emcsl 2UOKasi MHO2OCIOUHAST 38YKOU30IUPYIOWas nauens. Jecmkue @Hewnue Clou npeoCmasieHvl HAOOpom
MEMANIUYECKUX KBAOPAMHBIX NIAMUH, CPEOHSS YaCmb — CIIOU 0A3aNbMOBOU MKAHU, 3AKPENIEHHble HA MEMALTUYECKOT
cemxe. Tubkocmv nanenu o0becnedu8aemcss HAIUYUEM 3A30pP08 Medcoy niaacmunamu. H3zeecmmo, umo 3azopvl u
omeepcmusi CHuUdcaom 38yKouzonsayuio. Ilosmomy Heobxo0umo onpederumv pAYUOHAIbHbIE NYyMU ORMUMUZAYUU
KOHCMpYKyuu OJisk YCMPaHeHusi YKa3auHozo sgpgexma. B 0annom uccaedosanuu:

1)npusedena pacuemuas oyeHKa 3a8UCUMOCU 38YKOUZONAYUL OM BEIUUUHBI 3A30Pd;

2)npeonosicer Memoo onmMUMU3IAYUY KOHCMPYKYULL.

Pesynbmamoi, nonyuennvie npu aHATUMUYECKOU OYEHKe 36YKOUZONAYUU, NOOMEEPIICOaom 3h@ekmusHocms
npeonodcenno2o memoda. Texnuueckoe peutenue npedcmagisnemcst NPOCMbiM OJisk PealU3ayuu.

KawueBble cioBa: 3gyxouzonsiyus, 36yKOU30AUPYIOWAsT NAHENb, AKYCMUYECKUE OMBEPCmusl, HU3KUe
uacmomei.
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E.A. ROMANENKO, G.S. RESKIKH, Z.N. SOKOLOVSKY

INCREASE OF SOUND INSULATION OF THE GRID-PLATE PANEL
BY OPTIMIZING THE PLATES GEOMETRY

Abstract. Ensuring of the sound insulation of low—frequency noise is an actual task in the field of technical
and architectural acoustics. Currently, the class of structures solving this problem is dynamically developing. Efficiency
is achieved by a specific geometry of insulating barriers, different from the classical approach. The object of this study
is a flexible multi—layer soundproofing panel. The hard outer layers are represented by a set of metallic square plates,
the middle part — layers of basalt fabric, fixed on a metal grid. The flexibility of the panel is provided by the presence
of gaps between the plates. It is known that gaps and holes reduce sound insulation. Therefore, it is necessary to
determine the rational ways to optimize the structure to eliminate this effect. In this study: provides a calculated

1)estimate of the dependence of sound insulation on the size of the gap;

2)proposed a method of optimization of the structure.

The results obtained in the analytical evaluation of sound insulation confirm the effectiveness of the proposed
method. The technical solution is simple to implement.

Keywords: Sound insulation, soundproofing panel, acoustic holes, low frequencies.
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MAUIMHOCTPOUTEJIbBHBIE TEXHOJIO A
N O6OPYL1IOBAHUE

YIAK 621.941.1

A.A. BIAJUMHUPOB, A.H. AOOHIH, A.B. MAKAPOB, M.1IO. HASAPOBA

IF'EOMETPUYECKAA MOJIEJIb IIEPOXOBATOCTH P TOYEHUHA
C MAATHUKOBBIMU KOJIEBAHUSAMHA PE3LA

AnHoTauusi. Onucana memoouxa 3D MOOenuposanus uiepoxoeamocmu NO8ePXHOCMU HPU MOYEHUU C
MAAMHUKOBLIMU  KONEOAHUAMYU pe3yd. YCMAaHOGIeHO, 4mo MUHUMAIbHOU 6bICOMA MUKPOHepOGHOCmeU 0ydem 6
CAYYAAX, NPU KOMOPBIX KOIUYECTNBO KOAEOAHUL pexcyuye20 UHCIPYMenma Ha 00U 06opom 3a20moeKu Oyoem KpamHo
ONpeoeneHHOMY YeroMy 3Havenuro Jlanvl pexomenoayuu no noobopy uacmomuvl KOAeOAHUU 6 3a8UCUMOCHU OM
CKOPOCTU 2TIABHO20 OBUNCEHUS Pe3AHUSL.

KaioueBsie cioBa: subpayuonnoe mouenue, uiepoxoeamocms nogepxnocmu, 3D modenuposanue.

CIIMCOK JIMTEPATYPbI

1. IToxypaes, B. H. O6paboTka pe3anuem ¢ Bubpauusmu. M.: Mammnoctpoenue, 1970. — 350 c.



2. Ceprues, A.Il., BrnamumupoB AJl., MakapoB A.B., IlIBaukun E.I'. ®usudeckue OCHOBBI TMpoIlecca
BHOpAIMOHHOTO pe3aHwss mnpu ToueHnn // Haydno—teopermueckuii kypHan BectHuk benropoackoro
rocyJIapCTBEHHOTO TeXHOJIornueckoro yausepcurera uMm. B. I'. Illyxosa. —2017. —Ne3.— C. 94-102.

3. BmagumupoB, A.A., Adonun A.H., Makapo A.B. OcobGeHHocTH MexaHu3Ma (opMHUpOBaHHUS
MHKPOHEPOBHOCTH IOBEPXHOCTH NpPH BUOpaunmoHHOM TouyeHuM // HayuHo-texHuueckuii BecTHHK [loBoikbs, 2019,
Ne2.-C.27-29.

4. Kupnuek, A.B., Adponnn A.H., MBanoB K.B. I'eomerpuyeckoe MoaennpoBaHHE HPOLECCOB 00pabOTKU
JIaBJICHUEM C JIOKJILHBIM KOHTaKTOM MHCTPYMEHTa M 3aroToBkH // Ky3HedHO—-IITaMIoBoyHOE Mpou3BoAcTBO. — 2004.

—Ne 9. —-C.21-25.

Baagumupos AJiekcanap AHIpeeBHY

CTU HUTY «MUCuCp, r. Crapsiit Ockon
Accucrent kadenpst TOMM

302020, r. Crapsriit Ockoi, Mkp. MakapeHko,42
Ten. (4725) 45-12-12

E—mail: vladimirov.al.an@yandex.ru

Maxkapos Anekceii Bragumuposu4
CTU HUTY «MUCuCp, r. Crapsiii Ockon

Kanaunat TeXHHYECKUX HAyK, TOLEHT, 3aB. Kaeapoi

TOMM

302020, r. Crapsriit Ockoi, Mkp. MakapeHko,42
Ten. (4725) 45-12-12

E-mail: makarov.av@mail.ru

Adonun Anapeii Huxosaesnu

HINY «benl'V», r.benropon

JIOKTOp TEXHHYECKUX HAyK., TPoQ. Kadenpbl
MaTepUaJIOBEJCHUS 1 HAHOTEXHOJIOTHI
308015, r. benropogn, yu. [Tobenst, 85

Tem. (4722) 30-18-28

E—mail: afonin@bsu.edu.ru

Ha3zaposa Mapuna IOpneBHa

HIMY «benl'¥V», r.benropon

JIOKTOp TEXHHUYECKUX HAYK., MPod. Kadeapbl
MaTCpHUAJIOBCACHUSA U HAHOTEXHOJIOTUH
308015, r. benropon, yi. [Tobensr, 85

Ten. (4722) 30-18-28

E—mail: nazarova_m@bsu.edu.ru

A.A. VLADIMIROV, A.N. AFONIN, A.V. MAKAROV, M.Yu. NAZAROVA

GEOMETRICAL MODEL OF ROUGHNESS AT A TURNING
WITH PENDULAR VIBRATIONS OF THE CUTTER

Abstract. The technique of 3D modeling of surface roughness when turning with pendulum oscillations of the
tool is described. It has been established that the minimum microroughness will depend on the cases when the number

of oscillations of a rotating tool on one revolution will be reduced.
Keywords: vibration turning, surface roughness, 3D modeling.
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YK 621.914.5

K.IO. IIEIHEXOHOB, A.C. TAPAITAHOB

OCOBEHHOCTH PACYETA KOMIIOHEHTOB BbBICOTbI ITPO®UJIA
IIEPOXOBATOCTHU BOKOBbBIX ITOBEPXHOCTEMU 3YBLEB
CIIMPOUIHBIX KOJIEC

AHHOTaUMsI. B cmamve paccmampueaemcst npOSHOUPOBAHUE GbICOMbL NPOPDUILSL UEPOXOBAMOCIU OOKOBIX
nogsepxunocmetl 3y0be6 CRUPOUOHO20 KOJLeCa NPU YCMAHOGUGUUEMCST npoyecce (popmoobpazosanus npoguis 3y0ves.
Ilpedcmasnen pacuem u onpedenena evlcoma 2pedeuika 02panku h; Ha 0CHOBE MAMEMAMUYECKO20 O0MOOPANCEHUs.
KUHEMAMUYECKOU CXeMbl Ppe3aHuss 4epssuHoll pe3ol ¢ accumempudHviM npoguiem 3yoves. Ilokasano, umo
cocmasnaowas npoduis wepoxosamocmu h; npu Hapesanuu 3y0be8 CHUPOUOHLIX KOJEC CYWeCHIBEHHO 3A8UCUM OM
nracmudeckoeo ommecHenust by Ycmanoeneno, umo munumanvHoe 3nauenue h; npesviuiaem MAKCUMATbHOE
3Hauenue cocmasusiiowel hy. Ilpu yeenuuenuu uucia 3yb6ves Ha eumixe uepeaunou ¢gpezvl om 8 oo 14, suauenue h;
ymeHvuaemes 6 1,6 paza. ¥ npu eospacmanuu ocesoti nooauu om 0,03 do 0,09 mm/3y6 3nauenue cocmasgnaioweil h
6o3pacmaem 6 1,9 pasa.

KawueBble ciaoBa: cnupoudnoe 3youamoe KOeco, wepoxo8amocms 6GOKO8bIX nogepxHocmell 3y0bes,
BEUHUHA COCMABTAIOWUX NPODUILSL WLEPOXOBAMOCTILL.
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K.Yu. PESHEKHONOYV, A.S. TARAPANOV

THE CHARACTERISTICS CALCULATIONS OF THE COMPONENTS
OF THE HEIGHT PROFILE OF THE ROUGHNESS
OF THE SIDE SURFACES OF THE TEETHS OF SPIROID WHEELS

Abstract. The article considers the prediction of the height of the profile of the roughness of the lateral
surfaces the steady—state process of forming the profile of the teeth. Presented calculation and determined the height



scallops cutting h; on the basis of mathematical mapping of the kinematic scheme of cutting a worm mill an asymmetric
profile of the teeth. It is shown that the component of the roughness profile h; when cutting the teeth of the spiroid
wheels depends substantially on the plastic pushing off b.... Installed that the minimum value of hl exceeds the
maximum value of the component h>. With an increase in the number of teeth on the coil of the worm mill from 8 to 14,
the value of h; is reduced by 1,6 once. And with an increase in the axial feed from 0,03 to 0,09 mm / tooth, the value of
the h, component increases by 1,9 once.

Keywords: spiroid gear wheel, the roughness of the lateral surfaces of the teeth, the value of the components
of the roughness profile.
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JAM. MAJIIOTHUH

IF'ABUMETPUYECKHUE KOMILIEKCbBI
JJIA ADPO U MOPCKUX UBMEPEHUU

AHHoOTauus. B pabome oceewenvl 0CHO8Hbie 3adayu, Komopwvie ObliU peuileHbl NpU CO30AHUU CUCHEeMbl
cmadunuzayuu manoeadbapummuslx epagumempudeckux xomniexcos «l PUH» u «[PUH-My, paspabomannvix 6
Tyneckom 2ocyoapcmeeHHOM YHUgepcumeme O1s  a3po U  MOPCKUX usmepeHuiu. Ilpusedenvi mexuuueckue
XapaxkmepucmuKkyu KOMNieKcos, NoOMeepiCcOeHHble pe3yibmamamit Hamypusix ucnsimarnui. IIpednosceno mexnuyeckoe
pelieHue nOCMpoeHus KOHMYpa KoppeKyuu UHePYUAIbHOU CUCmeMbl CIAOUIUZAYUL 2PABUMEMPA C NAPAMEMPUYECKOU
KOppeKyueli noKa3aHuil nepeozo UHmMezpamopa, Komopoe obecneyusaenm UHBAPUAHMHOCHb NPUOOPa K YCKOPEHUsM
Hocumensi u OOHOBPEMEHHO OeMNPUPOBaHUE COOCMBEHHBIX KOJIeOAHUL 8 ABMOHOMHOM Pedcume.

KutioueBble ciioBa: epasumemp, eupocmabuiuzamop, upockon.
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D.M. MALYUTIN

GAVIMETRIC COMPLEXES FOR AERO AND MARINE
MEASUREMENTS

Abstract. The paper covers the main tasks that were solved while creating the stabilization system for the
small-sized gravimetric complexes "GRIN" and "GRIN-M", developed in Tula State University for aero and marine
measurements. The technical characteristics of the complexes, confirmed by the results of field tests. A technical
solution is proposed for constructing an inertial vertical alignment correction circuit with a parametric correction of
the readings of the first integrator, which ensures the invariance of the device to carrier accelerations while
simultaneously damping natural oscillations in an autonomous mode.

Keywords: gravimeter, gyrostabilizer, gyroscope.
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C.1. MATIOXUH, K.}O. ®POJIEHKOB, JI.0. MAJIBI, A.C. BUILIHSIKOB,
E.1O. OPJIOB, M. I. CAHHMKOB

KOMIBIOTEPHOE MOJEJIUPOBAHUE TEPMOMEXAHUYECKHUX
JTE®OPMAIINI, BOSHUKAIOIIUX ITPU ITPOU3BOJICTBE
U DKCIIJIYATAIIMHA CUJIOBBIX MOJIYIIPOBOJTHUKOBBIX
MOJYJEN NASTHOU KOHCTPYKIIUU

AHHOTauMs. Memooamu KOMNbIOMEPHO20 MOOenuposanus 8 npocpammuol cpede Comsol Multiphysics
peuwiena 3a0aua npeocKa3amusi MepMoMeXHU4ecKux oe@opmayuil, CEA3AHHLIX C MENnI08bIM 6030elicmeuem npu
NPOU3800CMEe U IKCNIYAMAYUL CULOBLIX NOIYHPOBOOHUKOBbIX MOOYVIel nasHou KoHcmpykyuu. Tloxkaszano, umo smu
Odepopmayuu, 603HUKANOWUE U3—3d PASHUYLI MEMNEPAMYPHLIX KOIDDUYUEHMO8 pACUIUPEHUs. MAMEPUdios, He
3a6uUcsim om cmeneHu UCXOOHOU Oeghopmayuu Mooyrei u moz2ym Oblmb YCMpAaneHvl Nymém npeosapumenbHoll
gopmosku ux ocHoeanusi.

KiroueBble c10Ba: cunosoll NOaynpo8OOHUKOBbIL MOOYIb, NAAHASL KOHCMPYKYUA, mMepMoMexaHuyeckue
depopmayuu, komnvromeproe moodeauposarue, Comsol Multiphysics
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S.I. MATYUKHIN, K.Yu. FROLENKOV, D.O. MALYI, A.S. VISHNYAKOV,
E.Yu. ORLOV, M.D. SANNIKOV

COMPUTER SIMULATION OF THE THERMOMECHANICAL
DEFORMATIONS ARISING IN THE MANUFACTURING
AND OPERATION OF POWER SEMICONDUCTOR MODULES
OF SOLDERED CONSTRUCTION

Abstract. The problem of predicting of thermomechanical deformations associated with thermal effects in the
manufacturing and operation of power semiconductor modules of soldered construction is solved by computer
simulation methods in Comsol Multiphysics software. Its shown that these deformations arising due to the difference in
the thermal expansion coefficients of materials do not depend on the module initial deformation and can be eliminated
by preforming their base.

Keywords: power semiconductor module, soldered construction, thermomechanical deformation, computer
simulation, Comsol Multiphysics.
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M.B. POIMYEBA, A.B. ABPAMOB, 10.1. JOKTHOHOBA, A 1. )XEPEBILIOBA

PA3ZBUTUE METOJ10OB UCCJIIEJOBAHUA MUKPOLIUPKYJIALNHU
KPOBU U TEIIVIOBOI'O COCTOAHUSA YEJIOBEKA T1PU OIHEHKE
SKCILTYATAIIMOHHOM D®O®EKTUBHOCTH OJAEXK/IbI

AHHOTAUUSA. B mpaouyuonHbix ucciedo8anuax menio8o20 COCMOAHUS Yel08eKd He YYUmMbleaemcs UsmeHeHue
MUKPOYUPKYTAYUU KPOBU, KOMOPAs uspaem CyujeCmeeHHyo poib 8 mepmope2yaayuu opeanuzma. B pabome nokasana
BO3MOJICHOCIb  NPUMEHEHUSI  Pe3yIbmamos UCCIe008aHUsL NAPAMEempos MUKPOYUPKYIAYUY KPOSU NpU  OYeHKe
MeNnio6020 COCMOAHUSL Yenosekd. B npoyecce sxcnepumenmanvubix UCcie008aHUll CONOCMABTAIUCL De3YIbMambl
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pezucmpayuu nep@y3uu Kposu 1 memnepamypbl HOO00ENCHO20 NPOCMPAHCMEA NPU PA3TUYHBIX pabOUUX HO3aX U 6UOAX
Hacpysku. Pesynrbmamovl  uccne008aHuil NO360AUNU  YCMAHOBUMb NPAMYIO  KOPPENAYUIo MexcOy UMeHeHuem
memnepamypbl HOO00ENHCHO20 NPOCMPAHCMEA U BEAUUUHOU MUKPOYUPKYIAYUU KPOBU, HMO MNO36045€m CYOumbs
0 803MONCHOCIU  OYEHKU MEeNI08020 COCMOAHUS YeNo8eKa C YYemom Nnapamempos MUKPOYUpKYIAYuu Kposu
8 NOBEPXHOCMHBIX CLOSAX KOJNCU.

KnioueBble cioBa: mennogoe cocmosnue uenogeka, SeHMunupyemas o00excod, @usuieckas Hazpy3Kd,
mepmMomempus, 1azepuas OONNIepPo8CKasl Proymempus, MUKPOYUPKYIAYUSL KPOSU.

Paboma evinonnena npu nooodepiicke zpanma Ilpezudenma Poccuiickon @edepayuu 01: 20¢y0apcmeenHo
RO00EPIHCKU MOTIOOBIX POCCUIICKUX YUEHbIX — Kanoudamoe Hayk Ne MK—3400.2018.8.
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M.V. RODICHEVA, A.V. ABRAMOV, YU.I. LOKTIONOVA, A.I. ZHEREBTSOVA

DEVELOPMENT METHODS RESEARCH MICROCIRCULATION BLOOD
AND TERMAL STATES PERSON EVALUTION OPRATIONAL
EFFICIENCY CLOTHES

Abstract. In traditional studies of the thermal state of a person does not take into account the change in blood
microcirculation, which plays an important role in the thermoregulation of the body. The paper shows the possibility of
using the results of the study of blood microcirculation parameters in the assessment of the thermal state of a person. In
the process of experimental studies compared the results of registration of blood perfusion and the temperature of the
clothing space in different working positions and load cases. The results of the research allowed to establish a direct
correlation between the change in temperature of the pododezhny space and the value of blood microcirculation, which
allows us to judge the possibility of assessing the thermal state of a person taking into account the parameters of blood
microcirculation in the surface layers of the skin.

Keywords: human thermal state, ventilated clothing, physical activity, thermometry, laser Doppler flowmetry,
blood microcirculation.
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VK 620.179

ILH. IIKATOB, I''A. IUJI11H, A.A EPMOJIAEB

OIIPEJIEJIEHUE ITOCJIOMHOI'O PACIIPEIEJEHUS
3KBUBAJEHTHOM YAEJbHOM 3JEKTPUUECKON MPOBOIUMOCTHU
B MHOI'OCJIOMHBIX YIJENJACTHKOBBIX KOMIIO3UIIMOHHBIX
MATEPHAJIAX BUXPETOKOBBIM METOJOM

AnHoTanus. OcobeHHOCmb  Y2NeniacmuKogulx Komnosumuelx mamepuanos (YKM) cocmoum 6 sapxo
BbIPAIICEHHOU AHUZOMPONUYU YOENbHOU INEKMPUUECKOU NPOBOOUMOCIU 34 CHem OPUEHMAYUU INeKmpOonpooosuUx
YVelepoOHblX 60J0KOH 6 00Owem Hanpagienuu. IIpsmoe usmeperue YOenbHOU INEKMPUUECKOU NPOGOOUMOCMU
mHozocnounvix YKM 3ampyonumensno. B pabome usnodcena memoouxa onpeodeneHuss 3K8UBALEHMHOU YOelbHOU
ONIEKMPUUECKOU  NPOEOOUMOCHIU Gy U G, 6 OPMOOHANIbHLIX HANPAGNEHUAX Ol Kadco020 Clos 0ObeKmos us3
muoeocnounvix  YKM  euxpemoxoguim memoodom. Pazpabomannas memoouxka coduemaem 9KCHEPUMEHMANbHbIE
usMepeHus u KOMRbIomepHoe MOOeIUPOSaHue Ha OCHO6E MEMo0oa KOHeUHblX dnemenmos. Ilonyuennvie sHauenus 6, u 6,
no3801A10M 6 OnpedeneHHoll cmenenu cyoums o kavyecmee oovexma uz YKM. Kpome moeo smu 3nanus Heodxo0umul
011 KOMNBIOMEPHO20 MOOETUPOBAHUA 83AUMOOUCIBUS BUXPEMOKO8bIX npeobpasosameneli ¢ obvekmamu uz YKM npu
paspabomie cOOMBEMCMBYIOUUX MEMOOUK KOHMPOTIA, HANPUMED, BbIAGIEHU 0eQeKno8 CRIOUHOCHIU.

KnroueBble cJI0Ba: 6UXpemoKosbvlii KOHMPONb, YeNepooHble KOMHOZUMHbIE MAMEpUanbl, KOMNbIOMepHoe
Mooenuposanue, y0enbHas INeKmpuieckas npogooOUMOCmb.

Paboma evinonnena npu unancoeoii noooepiicke gonoa «Ckonkoso» 6 pamkax npoekma «Kapoon—
konmpons. Cucmema onepamueHoz0 KOHMPOAA U30eIUN U3 KOMHOZUMHBIX MHOZOCIOUHBIX MAMeEpuanos»
(munuzpaum Ne MI" 25/18 om 07 cenmaopa 2018 2.).
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P.N. SHKATOV, G.A. DIDIN, A.A. ERMOLAEV

DETERMINATION OF THE LAYERED DISTRIBUTION
OF THE EQUIVALENT ELECTRICAL CONDUCTIVITY
IN A MULTIDIRECTIONAL CARBON FIBER REINFORCED
POLYMER MATERIALS BY EDDY CURRENT METHOD

Abstract. The paper describes the developed methodology for determining the equivalent electrical
conductivity of multidirectional carbon fiber reinforced polymer materials, with the aim of obtaining initial data for
computer simulation of their interaction with eddy current probes. A feature of carbon fiber reinforced polymer objects
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consists in the pronounced anisotropy of the specific electrical conductivity of individual layers of carbon filaments
oriented in the general direction. The developed technique combined experimental measurements and computer
simulation based on the finite element method.

Keywords: eddy current testing, carbon composite materials, computer simulation, equivalent electrical
conductivity.
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CRITERIA OF EQUIPMENT EFFICIENCY (SYSTEM ELEMENTS)

Abstract. An analysis of the performance criteria applicable to any equipment at all stages of the life cycle is
presented. In particular, the issues of optimization of heat exchange equipment, based on efficiency criteria, are
considered.
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IDENTIFICATION OF DISTRIBUTION LAWS BY EXPERIMENTAL DATA
BY NEURAL NETWORKS
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Abstract. A review of the existing methods for identifying the laws of time between failures and restoration is
performed. The analysis of the considered methods is made. A probabilistic neural network was modeled, parameters
affecting the quality of recognition were determined.

Keywords: automated lines, laws of distribution of developments, probabilistic neural networks.

BIBLIOGRAPHY

1. RD 50-690-89. Rukovodyashchij dokument po standartizacii. Metodicheskie ukazaniya. Nadezhnost v
tekhnike. Metody ocenki pokazatelej nadyozhnosti po ehksperimentalnym dannym. — M.: Gosudarstvennyj komitet
SSSR po standartam, 1991.

2. YAstrebeneckij M.A. Opredelenie nadezhnosti apparatury promyshlennoj avtomatiki v usloviyah
ehkspluatacii. — M.: Ripol Klassik, 2014. — 134 s.

3. OConnor P., Kleyner A. Practical reliability engineering, 5th ed., Chichester: John Wiley & Sons, 2012.

4. Bajhelt, F. Nadezhnost i tekhnicheskoe obsluzhivanie. Matematicheskij podhod: per s nem. / F. Bajhelt, P.
Franken. — M.: Radio i svyaz, 1988. —392 s.

5. GOST R 5479-2002. Proverka otkloneniya raspredeleniya veroyatnostej ot normalnogo raspredeleniya —
M.: Izdatelstvo standartov, 2002. — 30 s.

6. GOST 27.402-95. Nadezhnost v tekhnike. Plany ispytanij dlya kontrolya srednej narabotki do otkaza (na
otkaz). CHast 1. EHksponencialnoe raspredelenie — M.: IPK Izdatelstvo standartov, 2002 — 40 s.

7. GOST R 50779.27-2007. Statisticheskie metody. Kriterij soglasiya i doveritelnye intervaly dlya
raspredeleniya Vejbulla — M.: Standartinform, 2008 — 11 s.

8. Gnedenko B.V., Belyaev YU.K., Solovev A.D. Matematicheskie metody v teorii nadezhnosti. — M.: Nauka,

1965.

9. GOST R 27.004-2009. Nadezhnost v tekhnike. Modeli otkazov. — M.: Standartinform, 2010. — 17 s.

10. Kosarev E.L. Metody obrabotki ehksperimentalnyh dannyh. — 2—e izd., pererab. — M.: FIZMATLIT, 2008.
—208 s.

11. Han G., SHapiro S. Statisticheskie modeli v inzhenernyh zadachah. — M.: Mir, 1969.

12. Durivage M. A. Practical engineering, process, and reliability statistics. Milwaukee: ASQ Quality Press,
2015.

13. Kryanev A. V., Lukin G. V. Matematicheskie metody obrabotki neopredelennyh dannyh. — 2—e izd., ispr. —
M.: FIZMATLIT, 2006. — 216 s.

14. Syzrancev V.N., Nevelev YA.P., Golofast S.L. Adaptivnye metody vosstanovleniya funkcii plotnosti
raspredeleniya veroyatnosti: Izvestiya VUZov. Mashinostroenie. — 2006 g. — Ne 12 —s. 3—11.

15.R 50.1.033-2001. Rekomendacii po standartizacii. Prikladnaya statistika. Pravila proverki soglasiya
opytnogo raspredeleniya s teoreticheskim. CHast 1. Kriterii tipa hi—kvadrat. — M.: Izd—vo standartov, 2002. — 87 s.

16. R 50.1.037-2002. Rekomendacii po standartizacii. Prikladnaya statistika. Pravila proverki soglasiya
opytnogo raspredeleniya s teoreticheskim. CHast II. Neparametricheskie kriterii. — M.: Izd—vo standartov, 2002. — 64 s.

17. Borovkov A. A. Matematicheskaya statistika. — Novosibirsk: Nauka; Izdatelstvo Instituta matematiki,
1997. - 772 s.

18. ZHivopiscev F.A., Ivanov V.A. Statisticheskij analiz v ehksperimentalnoj yadernoj fizike. — M.:
EHnergoatomizdat, 1993. — 208 s.

19. Orlov. YU.N. Optimalnoe razbienie gistogrammy dlya ocenivaniya vyborochnoj plotnosti funkeii
raspredeleniya nestacionarnogo vremennogo ryada // Preprinty IPM im. M.V. Keldysha, 2013. Ne 14. 26 s. URL:
http://library.keldysh.ru/preprint.asp?id=2013-14

20. Dekking F.M., Kraaikamp C., Lopuhaa H.P., Meester L.E. A modern introduction to probability and
statistics. London: Springer, 2005.

21. YAshin A.V., Lotonov M.A. Vybor metoda resheniya zadachi identifikacii zakonov raspredeleniya
sluchajnyh pogreshnostej sredstv izmerenij // Izmeritelnaya tekhnika. 2003. — Ne 3. — S. 3-5.

22. Tihonov A.N., Arsenin V.Y A. Metody resheniya nekorrektnyh zadach. — 2—e izd. — M.: Nauka, 1979. — 285 s.

23. Ajdu F. A., Vapnik V. N., Ocenivanie plotnosti veroyatnostej na osnove metoda stohasticheskoj
regulyarizacii. — Avtomat. i telemekh., 1989, Ne 4, s. 84-97.

24. Lapko A.V., CHencov S.V., Krohov S.I., Feldman L.A. Obuchayushchiesya sistemy obrabotki informacii i
prinyatiya reshenij. — Novosibirsk: Nauka, 1996. — 296 s.

25. Parzen E. An estimation of a probability density function and mode // Ann.Math.Stat. — 1962. — T. 33. — P.
1065-1076.

26. Vapnik V.N. Vosstanovlenie zavisimostej po ehmpiricheskim dannym. — M.: Nauka, 1979. — 448 s.

27. Kryanev A.V., Lukin G.V. Matematicheskie metody obrabotki neopredelennyh dannyh. — M.:
FIZMATLIT, 2006. — 216 s.

28. Lapko A.V., CHencov S.V., Krohov S.I., Feldman L.A. Obuchayushchiesya sistemy obrabotki informacii i
prinyatiya reshenij. — Novosibirsk: Nauka, 1996. — 296 s.

29. Wolverton C.T., Wagner T.J. Asymptotically optimal discriminant functions for pattern classification //
IEEE Trans. — 1969. — V. IT 15. — Ne 2. — pp. 258-266.

30. Specht D. F. Probabilistic neural networks / D. F. Specht // Neural Networks, V. 3, 1990. — pp.109 — 118.



31. Birger I.A. Tekhnicheskaya diagnostika. — M.: Mashinostroenie, 1978. — 240 s.

Zamorenov Mikhail Vadimovich Kartashov Leonid Evgenevich Kopp Vadim Yakovlevich
candidate of technical sciences, candidate of technical sciences, doctor of technical sciences,

docent, docent, professor,

Russia, Sevastopol, Sevastopol State Russia, Sevastopol, Sevastopol State Russia, Sevastopol, Sevastopol State
University, University University

e-mail: Zamoryonoff@gmail.com e—mail: ninakar@rambler.ru e-mail:v_kopp@mail.ru

YK 620.179.1
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CIIOCOBbI IPUMEHEHUSA AKYCTUYECKOK SMUCCHUHA
JJIA OBECIIEYEHUA HAAEKHOCTHU U JOJIT'OBEYHOCTH
METAJJOKOHCTPYKIIUH

AHHOTAUMA. B cmamve paccmampusaiomces 60npocul UCCIe008aHUA, paA3pAOOMKU U NPUMEHEHUs PA3TUYHBIX
€cnocobo6 Hepazpyuaiouje20 KOHMpOos MeXHUYECK020 COCMOAHUS KOHCMPYKYUL HA OCHO8e Memood aKyCMu4ecKkou
omuccuu. Ilpedcmasnenvl cnocoObl NpuMeHeHusi aKyCMU4ecKou >SMUCCUY, 6 pasHble 200bl paszpabomanibvie,
3anameHmoganHvle U eHedpeHHvle compyoHukamu Boennou axademuu PBCH umenu Ilempa Benukozo 6 npakmuky
MEXHUYECK020 OUASHOCTNUPOBAHUSL PA3IUYHBIX 00BLEKMO8 0OWEenPOMBIULEHHO20 U B0EHHO20 HA3HAYEHUs, d MAKICe
NAMSAMHUKOS KYIbmypHo20 Hacieous Poccuiickoti edepayuu. BvioeneHvl 0CHOBHbIE NpeuMyuwjecmed U 02paHuyenus
Memooa aKyCmuyYeckol OMUCCUU NPU €20 NPUMEHEHUU C Yeablo 0Oecneyenusi HA0eHCHOCMU U 001208e4HOCTU
KOHCMPYKYUtl. 3amponymul 60NpOChl NPOSHOZUPOBAHUS PeCcypca KOHCMPYKYULL U Onpedeienus CPOKO8 Nepuoouteckoll
npogepKu ux pabomocnocoOHOCMU HA OCHOBe UCCAeO08AHUIL C NOZUYUL TUHENIHOU MexaHuKu paspyutenus. OnpedeneHvl
Nepcnexmugsbl pazeumus Memood aKyCmudecKkol SMUCCUU.

KuroueBble cj10Ba: Hepaspyuiarowuli KOHMPOb, AKYCIMUYECKAs, IMUCCUSL, MPeUUHOCMOUKOCIb.
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K
n

METHODS OF ACOUSTIC EMISSION APPLICATION TO ENSURE THE
RELIABILITY AND DURABILITY OF METAL STRUCTURES

Abstract. The article deals with the research, development and application of various methods of structures
technical condition nondestructive testing based on the acoustic emission method. There are presented the methods of
acoustic emission application which were developed, patented and implemented by researchers of the Military Academy
of Strategic Rocket Troops after Peter the Great in the practice of technical diagnostics of various general industrial
and military facilities, as well as monuments of the Russian Federation cultural heritage,. The main advantages and
limitations of the acoustic emission method in its application with the aim of ensuring the reliability and durability of
structures are highlighted. The issues of predicting the structures life and determining the timing of performance
periodic testing based on research from the perspective of linear fracture mechanics are touched upon. The prospects
for the development of the acoustic emission method are determined.

Keywords: nondestructive testing, acoustic emission, fracture toughness.
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E.A. UBAHOB, B.A. KAJIAEB, C.A. IIYMWJINH

K BBIBOPY YHUCJIA JIO[[ACTEFI PABOYEI'O KOJIECA
OBPATUMOU I'MAPOMALINHBI

AHHoTanusl. Ilokasano enusnue uucia ronacmeti pabouezo Kojieca Ha SHepeemuiecKue U KagumayuoHHble
nokazamenu 00pamumou CUOPOMAUUHBL 8 WUPOKOM OUANA30HE DbICMPOXOOHOCHU NPU Pabome 6 HACOCHOM pedicume.
Ilo pesynomamam 6binOAHEHHBIX SUOPOOUHAMULECKUX PACUEMO8 ONpedesieHO ONMUMAanbHoe sHavenue Z =7.

KiroueBble cll0Ba: 0bicmpoxooHOCmb, 2YCMOMA peulemku, 4Yucio aonacmetl, 2uopasiuyecKue nomepu u
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ABOUT CHOOSE OF THE BLADES NUMBER OF THE IMPELLER
OF CENTRIFUGAL A PUMP-TURBINE

Abstract: Influence of the blades number to the performance and cavitation characteristics of the pump—
turbine in wide range of specific speed in pump mode is presented. Optimal value of the blades number is defined in
hydraulic calculation, it is Z=7.

Keywords: specific—speed, blade solidity, number of blades, hydraulic losses.
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KOHEYHO-3JIEMEHTHBIN AHAJIN3 ITPOIIECCA XOJIOJJHO
ITPOKATKHU TPYDb HA CTAHAX XIIT

AnHoTtammsi. Paboma noceswena mpexmepromy kouneuno—snemenmuomy (K3) modenuposanuio npoyecca
X0n00HOU nepuoduyeckou npokamku mpyo wa cmauax XIT ¢ npoepammnuom xomniexce ANSYS/LS—-DYNA. [Ipoyecc
npoxamku  uccnedogan Ha KD-moldenu cea3aHHOU 3a0auu, Npu peuleHuu KOmopou, Hapsady ¢ MeXaHudecKol,
paccmampusanach HeCMAayuoOHAPHAsL MEN08as 3a0ayd, M.K. YUUMbl6AICs pa30spes 3a20mo6KY Onl MenjiogbloeeHUs,
8bI36AHH020 pabomoll niacmuyeckol degopmayuu. B pezynbmame modenuposanus onpedenensvl 6 QYHKYuU epemeru
(3a 6eCb YUK NPOKAMKU) NOJSL HARPANCEHUT U OeoOpMayull 8 NPOKAMbIEAEMOll 3a20MosKe, meMnepamypHvle nois, d
makaice dnepeemuyeckue napamempul npoyecca. Ilpeonosicennas mooeib Modicem NPUMEHIMbCsL sl UCCIe008ANUS



HANPANCEHHO—0CHOPMUPOBAHHO20 COCTNOSIHUSL NPOKAMAHHBIX MPY6 ¢ Yenvio 060CHOBAHHO20 BbIOOPA ONIMUMATLHBIX
MEXHONOSULECKUX NAPAMEMPOS 05 6€0CHUSL NPOYECCA C MUHUMATbHLIMU PECYyPCO— U IHEP2O3AMPAMAMU.

KnroueBble ciaoBa: xon00Has npokamka mpy6, MemoO  KOHEUHbIX  NEeMEHMO8,
depopmuposannoe cocmosinue, paboma nIACMUYecKou oegpopmayui.
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FINITE-ELEMENT ANALYSIS OF COLD PIPES ROLLING
ON PILGER MILLS

Abstract. The work is devoted to three—dimensional finite element (FE) modeling of the cold pipes rolling
process on pilger mills (HPT on Russian) by the ANSYS / LS—DYNA software. The rolling process investigated by the
FE-model of a coupled problem. In this case, along with the mechanical problem the transient thermal problem
considered, since the pipe workpiece heating due to heat generation caused by the plastic work of deformation taken
into account. Because of modeling, the stress—strain state of the rolled pipe, temperature fields, and energy parameters
of the process are determined as a function of time (for the entire rolling cycle).

The proposed model can used to study the stress—strain state of rolled pipes in order to make a reasonable
choice of the optimal technological parameters for conducting the process with minimal resource and energy costs.

Keywords: cold pipes rolling, finite element method, stress—strain state, plastic work of deformation
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YK 678.7-1
A.C. KOHOHEHKO, A.A. COJIOBLEBA

COPBIIMOHHO-IU®®Y3UOHHOE B3AUMOJIEMCTBUE
C PABOYUMH XKNIKOCTAMHU AHAIPOBHbBIX IIOJIMMEPHbBIX
COCTABOB 1 HAHOKOMITIO3UIIMU HA UX OCHOBE

AHHOTaUMA. B cmamve paccmompena npodrema 80CCmMAHOGIEHUsT HeNOOBUICHBIX COCOUHEHUL MUNA «8aJi—
NOOWUNHUK ~ KAYeHUsLy RoMuMepuviMu cocmasamu. Ilpeocmagnenvt  pesyiomamvl  UCCIEO08AHUL  CHOUKOCMU
AHAPOOHBIX NOTUMEPHBIX KOMNOZUYUL, U HAHOMOOUDUYUDOBAHHBIX COCMABO8 HA UX OCHOBE K 8030€UCmEUI0 padoyux
JicuoKocmen.

KaioueBble ci10Ba: HaHoMamepuavl, NOIUMEPHbLE COCMABbL, AHAIPOOHBIE KOMROZUYUU, NOCAOOUHbLE MECMA
100 NOOWUNHUKU, 60CCMAHOB/IEHUE.
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A.S. KONONENKO, N.A. SOLOVYEVA

SORPTION-DIFFUSION INTERACTION ANAEROBIC POLYMERS
AND NANOCOMPOSITES BASED ON THEM WITH WORKING FLUIDS

Abstract. The article deals with the problem of restoration of fixed joints such as <shaft-rolling bearing> by
polymer compositions. The results of experimental research of resistance anaerobic polymer compositions and
nanomodified compositions based on them to the action of working fluids are presented.

Keywords: nanomaterials, polymer compounds, anaerobic compositions, seats for bearings, restoration.
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B.1IO. JABPMHEHKO, A.O. IIOJIZIKOB, T.A. MUPBEJIIH

INPOEKTUPOBAHUE KOHCTPYKIIMH LITAMITA
JJIAA U3I'OTOBJIEHUSA KOJBHEBBIX IETAJIEM METOAOM C/KATHUSA

AnHotaums. Ha ocHosanuu pe3yiomamog npoeedeHHbIX paHee Meopemudeckux U KCHePUMEHMATbHbIX
UCCIe008aHULl NPoYyecca WMamno8Ky KoIbYesblX 0emaneil MemoooM CHCamus paspabomana KOHCMpPYKYus wmamna
npoCcmo2o Oeticmausi, NpuUMeHeHue KOMOopo20 NO360Jsem NOLYHaAmb KOAbYegble O0emaiu 6 UUPOKOM OUanda3oHe
pazmepos. Ymounenvl Gopmyavl Oiisi onpeoeseHusi pasmepos UCXOOHbIX 3A20MOGOK U NPUGEOeH Npumep paciemd
npoyecca wmamnosKu 3a20Mo8Ku MemooOM CIHCAMUSL.

KutioueBble CJ10Ba: wmamnogra, 3a20mosKa, cycamue, Koavyo, npoepammustii komniexc PAM—STAMP.
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V.Yu. LAVRINENKO, A.O. POLYAKOV, T.A. MIRVELYAN

DESIGN OF TOOLS FOR MANUFACTURE OF RING PARTS
BY COMPRESSION
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Abstract. Based on the results of previously theoretical and experimental research of the process of stamping
ring parts using a compression method, a simple—action tool was developed, the use of which allows obtaining ring
parts in a wide range of sizes. The formulas for determining the dimensions of the blanks are clarified. An example of
the calculation of the process of stamping the blank by the compression method is presented.

Keywords: sheet metal stamping, compression, ring parts, PAM—STAMP software.
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K.A. MPOYEK, E.B. CTAHUMK

BJIMUAHUE COCTOAHUA NIOBEPXHOCTHU U TOJIINHBI
IJIASMEHHBIX ITOKPBITHIA HA ®U3UKO-MEXAHUYECKHUE
CBONCTBA CTAJBHBIX OBPA3IIOB

AHHoOTanusl. [lpedcmagienvl pezyibmamvl UCCICO08AHUL  DPUIUKO—MEXAHUYLECKUX CBOUCME NOKPbIMULL,
CchOpMUPOBAHHBIX HA NOBEPXHOCIU CINATILHBIX 0OPA3YO8.
KuroueBble cji0Ba: niasma, muman, 8axKyym, ao2esus.
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J.A. MROCHEK; E.V. STANCHIK

INFLUENCE OF THE STATE OF THE SURFACE AND THICKNESS
OF PLASMA COATINGS ON THE PHYSICAL-MECHANICAL
PROPERTIES OF STEEL SAMPLES

Abstract. The results of studies of the physicomechanical properties of coatings formed on the surface of steel
samples are presented.
Keywords: plasma, titanium, vacuum, adhesion.
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10.P. HUKUTHH, C.A. TPE®WJIOB, E.B. HUKUTUH

NIAEHTUOULINUPYEMOCTDb MOJEJIM ITPUBOJA MEXATPOHHOI'O
YCTPOUCTBA HA BA3E JIBUTI'ATEJIA IOCTOSSHHOI'O TOKA
O U3MEPUTEJIbHON MATPUIIE

AHHOTauMsl. B cmamve paccmampueaemcss  GuusHUE — NAPAMEMPO8  MAMPUYbl  UMEPEeHUs  Ha
udeHmupuyupyemocms Mooeiu npueood Ha 0Oaze 0sucamesiisi NOCMOSHHO20 MOCSYKA ONs 3a0ay YHPAGICHUS U
ouaecnocmuru. /s uccnedo8anus GIUSHUS MAMPUYbl USMEPEHUs. HA UOeHMUDUYUPYEMOCb MOOelu pa3pabomana
BEKMOPHO—MAMPUYHASL MOOeIb NPUBOOd 8 HNPOCMPAHCIEE COCMOSHULL € Y4emom 613k020 mpenus. Moodenb
paspabomana 8 pOCCULCKOU —cucmeme MOOEeIbHO—OPUEHMUPOBAHHO20 — NPOEKMUPOBAHUS  YHKYUOHATLHOZO
NpoSPamMmHo20 obecneyenus cucmem agmomamuyeckoeo ynpasienus SimInTech.. Tax kax pezynamop npueoda
odomdicer obecneyusams pecyiuposanie no CKOpoCmu 8paujeHusl, mo 6 Kkavecmee 0600uenHblX KOOPOUHam Gbloparbvl
INEKMPUYECKULL MOK U Y2l108dsi CKOPOCMb 8PAWEHUsL IKOPSL. YnpasiieHuem s6IsII0NCsl HanpsijiceHue Ha 0OMomKe IKopsL.
Mampuya uzmepenust onpedensiemcst Kidccom usmepumenbHulx npubopos. B kauecmee 6bixo0Hbix napamempos mooenu
UCRONL3VIOMCS DNIEKMPULEeCKULl MoK U Hanpsdcenue. [lokazano, umo npu HeKOMOPOM HOPO20EOM 3HAYEHUU MOYHOCHU
UBMEPUMENbHBIX NpUbOPo8 Mooelb Npugood CMAHOBUMCA HeudeHMuduUyupyemou, 4mo npusooum K nomepe
VAPABNSAEMOCIU U HEB03MONCHOCIU OUASHOCIMUPOBAHUSL.

KawoueBble cioBa: npusod, udenmuuyupyemocms, MexampoHHOe YCMmpoUucmeo, MoOeib, 08ueamenb
NOCMOSHHO20 MOKA, YNpagieHue, OUAZHOCIUKA.
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Yu.R. NIKITIN, S.A. TREFILOV, E.V. NIKITIN

IDENTIFICABILITY OF THE MECHATRONIC DEVICE DRIVE MODEL
ON THE DC MOTOR BASIS USING MEASURING MATRIX

Abstract. The article discusses the influence of measurement matrix parameters on the identifiability of a
drive model based on a DC motor for control and diagnostics tasks. To study the influence of the measurement matrix
on the identifiability of the model, a drive vector—-matrix model has been developed in the state space taking viscous
friction into account. The model was developed in the Russian system of model—oriented design of functional software
for automatic control systems — SimInTech. Since the drive regulator must provide speed control, the current and the
angular velocity of rotation of the armature are chosen as the generalized coordinates. The control is the voltage on the
armature winding. The measurement matrix is determined by the class of measuring devices. The output parameters of
the model are electric current and voltage. It is shown that at a certain threshold value of measuring instrument
accuracy, the drive model becomes unidentifiable, which leads to loss of controllability and impossibility of diagnosing.

Keywords: drive, identifiability, mechatronic device, model, DC motor, control, diagnostics.
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B.N. ITAXAJIIOK, A.M. IIOJIXIKOB

OTEYECTBEHHOE MOJEJUPYIOUIEE YCTPOMCTBO
JJISA UCIIBITAHUSA TOTAJIBHBIX SHAOITPOTE30B
TA3OBEAPEHHOI'O CYCTABA HA U3HOC

AHHOTANUSI. Buinoinensvl ucciedo8anus no paspadbomre omedecmeeHH020 MOOEIUPYIoue20 yempoucmea 0is
UCHbIMAHULL MOMATLHLIX YHOONPOME308 MA300€0peHHO20 CYCMABd HA USHOC, YOO0GLEmMBOPAIWec0 mpedo8anusm
T'OCT P HUCO 14242-1-2012 no ¢opmam Ouazpamm yenogulx nepemewjeHuli u Ouazpammvl YUKIa HA2pY3KU,
0bnaoaowezo MUHUMANLHOU CNONACHOCMBIO, OOCMAMOYHOU HAOEIHCHOCMbBIO, «HUCMOMOUY Ccpedbl UCNbIMAHUSL U
2UOKOCTBIO 8 NEPeHanaore 8 3a8UCUMOCIU OM MPedOBaAHUTE K UCHLIMAHUAM.

KiaioueBble ciioBa: suoonpomes mazobedpeHHo20 Cycmasd, U3SHOC, UCHbIMAHUe HA Mooerupyroujem
ycmpoticmae.
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V.I. PAKHALIUK, A.M. POLIAKOV

THE DOMESTIC SIMULATOR FOR WEAR TESTING
OF TOTAL HIP REPLACEMENTS

Abstract. Studies have been carried out on the development and manufacture of a domestic simulator for wear
testing of total hip replacements meeting the requirements of GOST R ISO 14242—1-2012 standard on the forms of
angular displacement waveforms and the load cycle diagram at minimal device complexity, at sufficient its reliability,
the "cleanliness" of its test environment and flexibility in readjustment depending on testing requirements.

Keywords: hip replacement, wear, simulator testing.
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METOAUKA OIIPEAEJIEHUA CKOPOCTHU ABUKEHUSA
TPAHCIHHOPTHOTI'O CPEACTBA B MOMEHT CTOJIKHOBEHUA
1O OCTATOYHBIM JE®OPMAIUAM JIEMEHTOB KOHCTPYKIINA

AHHOTauMsl. B cmamve paccmompenvl 60ONPOCHL AHANUZA CYUECMBYIOUUX MEMOOUK NO ONpedesieHUIo
CKOpOCMU 08UICEHUSL MPAHCNOPMHBIX CPEOCME, KOMOopble YHACMBO8aANU 8 00POICHO—TNPAHCNOPMHOM HPOUCULECTNBU.
ObocHosana aKmyanbHOCMb UCCLe008aMb  NOBPENCOCHUS. MPAHCIOPMHBIX CPeOCME C Yenblo OnpedeNeHusl Ux
cKopocmell OBUMICEHUsL 8 MOMEHM UX Nepsuunozo Kowmaxkma. Ilpeonooicena memoouxa onpedeneHus CKOpOCmu
dgudicenUs neped CMoIKHOBEHUEM NO OCMAMOYHbIM 0eOPMAYUSM INEMEHMOE UX KOHCIMPYKYULL.

KnaioueBble cioBa: cxkopocms 08udiceHus, CMOJKHOGEHUE, OCMAMOUHble No8pedcoenus, oegopmayus
KOHCMPYKYUI.
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V.A. KSENOFONTOVA, A.R. ABLAEV, R.R. ABLAEV

THE METHOD OF DETERMINING THE VELOCITY OF THE VEHICLE
AT THE TIME OF COLLISION ON THE RESIDUAL DEFORMATION
OF STRUCTURAL ELEMENTS

Abstract. The article deals with the analysis of existing methods for determining the speed of vehicles that
participated in a traffic accident. The urgency to investigate the damage of vehicles in order to determine their speeds
at the time of their primary contact. A method for determining the speed of motion before a collision by residual
deformations of the elements of their structures is proposed.

Keywords: speed, collision, residual damage, deformation of structures.
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B.A. AHTUMOHOB, A.B. UBAHOB

MPOEKTUPOBAHUE 'ACUTEJIEW BUBPAIIMU ITIPOBOIOB
BO3AYIIHBIX CUCTEM SHEPI'OCHABXEHUA
HA OCHOBE IPUMEHEHUMA METOJA AKTUBHOT'O
IINIAHUPOBAHUA DKCIIEPUMEHTA

AuHoTanus. [Ipeonodcen npsmoi memoo npoekmuposanus eacumenei eudpayut muna Cmoxbpuodica,
NO360ISOWULL  ONPEOeimb PA3Mepbl UX IAEMEHMO8 NO COOCMEEHHbIM HACMOMAM, 3A0AHHbIX KOHCIMPYKMOPOM
NpouU3BONLHO. B3aumocesass 6xoO0HbIX U GbIXOOHBIX NAPAMEMPO8 NPOEKMUPOBAHUS ONPeOeNsiemcs YPAGHEeHUEeM
peapeccuu, NOIYHeHHbIM 6 Pe3ybmame NPoeoeHUsl PespecCUOrH020 ananusa. Pespeccuonnas Modens cmpouiacs no
pesyibmamam  pacuema uacmom KoiebaHuiti 8 3a6UCUMOCU OM  2eOMEMPUYECKUX U MACCOBO—UHEPYUOHHBIX



napamempog eacumeinel KOaeOanull ¢ NOMOWbI0 Memooa KOHeYHbIX deMeHmos. Paspabomannas mamemamuyeckas
Modenb Odem G03MOJICHOCMb peuams 3a0auu NPOEKMUPOBAHUs 6 pA3IUYHOU NOCHAHOBKe, 6 MOM Hucie Kax
9KCmMpeManbHble, K020d K O2PAHUYEHUAM HA NApaMempuvl HPOEKMUPOBAHUS HPEObABTAIOMCA NPOMUBOPeYUsble
mpeboganus. JJannbvlii Memoo no3eosem blOUpams U3 MHOJMCECMEA PeUeHUll ONMUMANbHOE, A HA HAYATbHOU CIAaouu
aHanu3a BbIAGIAMb 3a0aUU, He UMerWUX peuleHUs.

KaioueBsie cioBa: cacumens subpayuil, npoekmuposanue, coOCMEEHHAS YaACMOMA, pecPecCUOHHbLL aHAU3,
pezpeccuoHHas Mooeb, ONMUMANbHOE peuleHue.
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DESIGNING OF VIBRATION DAMPERS OF WIRES ON THE BASIS
OF EXPERIMENTAL DESIGN TECHNIQUE

Abstract. A direct method for design Stockbridge—type vibration dampers is described. The method allows
determining the dimensions of vibration dampers elements using the natural frequencies specified by the designer
arbitrarily. The relationship between input and output design parameters is determined by the regression equation
obtained as a result of the regression analysis. The regression model created based on the results of calculating the
natural frequencies depending on the geometric and mass—inertial parameters of vibration dampers using the finite
element method. The mathematical model makes it possible to solve various design problems, including extreme tasks
with inconsistent requirements on design parameters. This method allows determining optimal results from a various
solutions and identifying problems that have no solutions at the initial stage of the designing.

Keywords: vibration damper, designing, natural frequency, plan and design experiment, regression analysis,
regression model, optimal solution

BIBLIOGRAPHY

1. Stockbridge G.H. Vibration damper. Patent 1675391. — U.S., Filling date: Nov 12, 1925. Issue date: Jul 3,
1928.

2. EPRI EPRI Transmission Line Reference Book: Wind-Induced Conductor Motion. Second Edition, EPRI. —
Palo Alto. CA2006. 1012317. 2006.

3. Guérard S., Godard B., Lilien J-L. Aeolian Vibrations on Power-Line Conductors, Evaluation of Actual
Self Damping // IEEE Transactions on Power Delivery. — October 2011. — Ne4: vol. 26. — pp. 2118-2122.

4. Vecchiarelli J. Aeolian Vibration of a Conductor with a Stockbridge—Type Damper: Doctor of Philosophy
Dissertation in Mechanical and Industrial Engineering. — Toronto, 1997. — 264 p.

5. Saadabad N.A. Moradi H., Vossoughi G. Semi—active control of forced oscillations in power transmission
lines via optimum tuneable vibration absorbers: With review on linear dynamic aspects — International Journal of
Mechanical Sciences, October 2014. — vol. 87. — pp. 163—-178.

6. Biderman V.L. Teoriya mekhanicheskikh kolebaniy: Uchebnik dlya vuzov. — M.: Vyssh. shkola, 1980. —408
S.

7. Golovin A.A. Primeneniye metoda aktivnogo planirovaniya eksperimenta v sinteze ploskikh rychazhnykh
struktur // Trudy MVTU im. N.E. Baumana. Teoriya mashin i izobrazheniy. Vyp. 408, 1984. — S. 71-78.

8. Uy M. Telford J.K. Optimization by Design of Experiment techniques // IEEE Aerospace conference. — Big
Sky, MT, USA: IEEE, 2009.

9. Proceedings of the International Conference in Honor of the late Jagdish Srivastava. Satellite Conference of
the 58th ISI World Statistics Congress, Dublin / Ed. Melas V. Nachtmann G., Rasch D. — Vienna, Austria: Center of
Experimental Design University of Natural Resources and Life Sciences, 2011. — ISBN 978-3-900962-96-38.

10. Planirovaniye eksperimentov pri issledovanii i ispolzovanii tekhnologiy tekhnologicheskikh protsessov /
Spiridonov A.A., Vasilyev N.G. // Uchebnoye posobiye. — Sverdlovsk, izd. UPI im. S.M. Kirova, 1975. — 140 s.

11. A. Ivanov, A. Golovin, N. Maksimenko Definition of Optimum Tolerances for the Sizes of Planar
Mechanisms // 1st European Conference on Mechanism Science (Obergurgl, Austria, February 21-26). Conference
Proceedings. — Obergurgl: EuCoMeS, 2006. — pp. 1-11.

12. Zenkevich O., Morgan K. Konechnyye elementy i approksimatsiya: Per. s angl. — M.: Mir, 1986. — 318 s.

13. Gallager R. Metod konechnykh elementov. Osnovy: Per. s angl. — M.: Mir, 1984. — 428 s.

14. ANSYS 10.0 ANSYS, Inc. Theory Reference.

15. Morgan V. T. "The Detection and Damping of Overhead—Line Conductor Vibration", The Institution of
Electrical Engineers, no. 3885 M, June 1962. — pp. 121-134.

16. Li L., Kong D-Y., Long X.— H. and Fanq Q.-H, "Numerical Analysis on Aeolian Vibration of
Transmission Lines with Stockbridge Dampers", Journal of Chongqing University, December 2008. — pp. 44—65.

17. Box G.E.P., Behnken D.W. Some New Three Level Designs for the Study of Quantitative Variables //
Technometrics, 1960. No2. — C.455-475.

18. Kuzmenko V.G. VBA. — M.: OO0 "Binom—Press", 2009. — 624 s.

19. Ivanov A.V. Primeneniye metoda aktivnogo planirovaniya eksperimenta v zadachakh sinteza vibratsiy
provodnikov vozdushnykh sistem energosnabzheniya // Nauka i obrazovaniye: Elektronnoye nauchno—tekhnicheskoye
izdaniye. 2014. Vyp. 6. DOI: 10.7463 / 0614.0715236 (http://technomag.bmstu.ru/doc/715236.html).

20. Attetkov A.V., Galkin S.V., Zarubin B.S. Metody optimizatsii: Ucheb. dlya vuzov / Pod red. DO NASHEY
ERY. Zarubina, A.P. Krishchenko. — 2—ye izd., Stereotip. — M.: Izd—vo MGTU im. N.E. Baumana, 2003. — 440 s. (Ser.
Matematika v tekhnicheskom universitete; Vyp. XIV).

Antimonov Viktor Alekseevich Ivanov Andrey Vladimirovich

"Bauman MSTU", Moscow "Bauman MSTU", Moscow

Ph.D., associate professor of the department "Material Ph.D., associate professor of the department "Equipment
processing technologies" and rolling technologies"

105005, Moscow, 2—nd Baumanskaya ul. 7 105005, Moscow, 2—nd Baumanskaya ul. 5, bld. 1

Ph. +7 (499) 267-00-62 Ph. +7 (499) 263-60-32



E-mail: ava@bmstu.ru E-mail: avivanov@bmstu.ru

VK 629.015

O.A. APKAZIBEBA, T.J. YHEMAKMHA

OIPEJEJEHUE HAT'PY30K, IEMCTBYIOLINX
HA OITIOPHBIE KOJIOHHBI CIIBY

AHHoOTauus. B cmamve paccmompensvi OCHO8Hble HAZPY3KU, Oelicmsyloujue Ha onopusie KonoHHul CIIBY.
IIpedcmaenenvl 0cHoBHbIE MEMOObL pacyenma ONOPHBIX KOJOHH C Y4emoM 0etiCmEyIouWux Hazpy30K.

KuroueBnie cnoBa: nacpysku, CIIBY, nocmosnuvie nazpysku, nepemeHnHvle HAZPY3KU, ONOPHblE KOJOHHUL,
Hecyuas KOHCMPYKYUsL.
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DETERMINATION OF LOADS ACTING ON THE SUPPORTING
COLUMNS, JACK-UP

Abstract. The article describes the main loads acting on the support columns, Jack—up drilling rig. The basic
methods of calculation of support columns taking into account operating loads are presented.
Keywords: loads, SBU, constant loads, variable loads, support columns, load—bearing structure.
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B.b. BOI'VIIKUI, JL.b. IIIPOH

OHEHKA YPOBHS IIEPEHAJIA’KUBAEMOCTHU I'HBKHUX
MEXAHOOBPABATBIBAIOIIUX MOAYJIEN

Annoranusi. Texuonocuueckas cucmema [TIM mooicem paccmampusamvbcs KAk OUCKpEmHAs. CUcmemd,
KOMOpAs MOJCEm HAX00UMbCsi 8 COCMOSIHUU NePEHANIA00K U OONIJHCHA VUUMbI6amb NOMOKU nepeoayu ynpasisioue
uHgopmayuu om noOcUcCmeM 8biCUIe20 YPOBH: K YCIMPOICMBAM Dojlee HU3KO20 YPOBHS U 3aNpoCcsl HA 0OCIyiHcUsaHUe,
nocmynaowux 6 obpamuom HanpagieHuu. Ilpeonodxceno paccmampusames cucmemy cocmosnus ITIM ¢
UCNONB308AHUEM MAPKOBCKUX NPOYECcco8, KOMOPAs 3A8UCUM MOJbKO OM MeKyuje20 COCMOAHUL U He 3A8UCUm Om
npedvicmopuu U onpeoensemcsi COB0KYHHOCMbIO YpABHeHUll (uHanbHbIX eposimHocmetl. Pewenue cucmembl
YpagHenull no3601UM ONpedeums 6epPOAMHOCIG 6E30MKA3HO—0eCnepeHaAIad00 HOU pabombl, a MAK’ce 8ePOAMHOCIMU
coomeemcmeyrowux cocmosinutl. Ilpednazaemas mooenb no360aum ¢ 00CMamoyHOl MOYHOCIbIO OYSHUMb 8aPUAHIbL
I'TIM u yuacmkog na ux ocHoge, a67emcs OCHOBOU 011 NOCMAHOBKU MAUWUHHBIX IKCHEPUMEHMOB, BbISGLCHUS CIAObIX
INEMEHMOB8 8 NOOCUCTNEMAX, UX COBEPULEHCMBOBANHUS U NPOEKIMUPOBAHUSL CUCIEMbI.

KaioueBble clioBa: mexunonrozuyeckas cucmemd, OmKa3z U 60CCMAHOGNEHUE, NePeHANIaNCUBAeMOCb, 2pag
COCTNOSIHUAL.
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V.B. BOGUTSKY, L.B. SHRON

ASSESSMENT OF THE LEVEL OF READJUSTMENT FLEXIBLE
MACHINING MODULES

Abstract. The FM technological system can be considered as a discrete system that can be in a changeover
state and should take into account control information transmission flows from higher—level subsystems to lower—level
devices and service requests coming in the opposite direction. It has been proposed to consider the state system of a
FMS using Markov processes, which depends only on the current state and does not depend on history and is
determined by a set of equations of final probabilities. The solution of the system of equations will make it possible to
determine the probability of trouble—free and non—commissioning work, as well as the probabilities of the
corresponding states. The proposed model will allow with sufficient accuracy to evaluate the variants of the FMS and
areas based on them, it is the basis for the formulation of machine experiments, the identification of weak elements in
the subsystems, their improvement and system design.

Keywords: technological system, failure and recovery, readjustment, state graph.
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JLA. KYKCEHOBA, M.C. AJIEKCEEBA, N1.A. XPEHHUKOBA, M.A. I'PECC

BJIUSIHUE YCJIOBUIL ASOTUPOBAHUS KOHCTPYKIIMOHHBIX
CTAJIEN HA UX DKCIIJIYATAIIMOHHBIE CBOMCTBA
U CTPYKTYPHBIN METO/ OLIEHKH KAYECTBA
MOBEPXHOCTHOI'O CJIOSA

AnHotaumsi. Onucan KOMNJIEKCHbIL MemoO OYeHKU Kauyecmed a30MUpOSaAHHO20 Clos, OCHOBAHHBIU HA
U3YYEHUU CMPYKIMYPHBIX XAPAKMEPUCMUK MAMepuana no8epxXHOCMHOZ0 MUKPOOObeMda a30MUPOBAHHO20 dlleMeHmd
napel mpenus u e2o0 uzHococmoiikocmu. Makpockonuueckue Kpumepuu Nnapsbl MPEHUs OMPAXCAIOM MeXAHUIM
KOHMAKMHO20 — 63AUMOOCUCMBUsl, CEA3AHHbINL ¢ Oeopmayuell U paspyuleHuem HNOBEPXHOCMHOZ0 Cl0s, d
MUKPOCKORUYECKUe — BbIAGNIONT CIMPYKMYPHOE COCMOsHUE 30HbL dehopmayu, 6 COBOKYNHOCTU OHU ONPeOeisiom
Kayecmeo mexHoa02uueckoli 00pabomxu u pabomocnocoOHOCmb CONPANCEHUS.

KuroueBnie ciioBa: azomupoganue, KOHCMPYKYUOHHbIE CIMATU U CHAAGbL, CMPYKMYPA, USHOCOCHOUKOCHb.
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L.I. KUKSENOVA, M.S. ALEKSEEVA, [.LA. CHRENNIKOVA, M.A. GRESS

THE EFFECT OF NITRIDING CONDITIONS ON STRUCTURAL STEELS
ON THEIR PERFORMANCE PROPERTIES AND STRUCTURAL METHOD
FOR ASSESSING THE QUALITY OF THE SURFACE LAYER

Abstract. The comprehensive method for assessing the quality of a nitrated tribotechnical layer, based on the
structural characteristics of the surface microvolume material of the nitrated friction pair element and its wear
resistance is described. Macroscopic criteria reflect the mechanism of contact interaction associated with the
deformation and destruction of the surface layer, and microscopic — reveal the structural state of the deformation zone,
in aggregate, they reflect the quality of technological processing and the operability of the friction couple.

Keywords: nitriding, structural steels and alloys, structure, wear resistance.
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A.A. MOUCEEB, M.O. MUPOHOBA, O.B. COKOJIOBA

OCOBEHHOCTHU ®OPMOBKH CJIOKHBIX TOHKOCTEHHBIX
3JAMKHYTBIX ITPO®HUJIEN

AHHOTAIMS. B pabome npedcmaeien aHAau3 CywjeCmeyiowux Ccnocobo8 npou3e00Cmed CIONCHBIX
MOHKOCMEHHbIX ~ 3AMKHYMbIX npoghunei(npoguivuvle mpydvl), HA OCHO8E KOMOPO2O NPeolazaemcs Memoo
HenpepuisHOll 8aNK0BOU (DOPMOBKU U3 KPYeloll 3ac0moeKu Kak Haubonee Npou3sgoO0UmenvHulil U IKOHOMUUHDIL.
Onucanvl 0cHO8HbIE NPOOIEMbl BOZHUKAIOWUE 8 Npoyecce NPoU3800CMEd 3AMKHYMbIX Npoguieti Memooom 8aiKo8ol
@opmosku. [lpeonoscena memoouxa onpedeneHus Kouuecmsda nepexo0o8 8 3a8UCUMOCHIU OM CIONCHOCMU KOHMYPA
3AMKHYmMo2o npouias u ouamempa UCXOOHOU 3a20moeKu. [l noomeepicoeHuss 6blOPAHHOU MemoooaocU
npeocmasnenvl pe3yabmanmsvl MOOCTUPOSAHUA 6 Cpede CReyuanu3UpoBaHHO20 NPOSPAMMHO20 obecneyeHus Ha Oase
pewamens MSC Marc.

KunroueBble ciioBa: HenpepuvleHas (HopmosKa, npsamMouiosHvie mpyObl, CIOJNCHbIE 3AMKHYnible RpOQuiu,
npoghunvuvie mpyovl, npoguauposanue, NPoPOPMO6KA, HOPMOBOUHBIL CMAH, MOOETUPOBAHUE, MEMOO KOHEUHbIX
971eMEHTNO8.
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A.A. MOISEEV, M.O. MIRONOVA, O.V. SOKOLOVA
ROLLFORMING OF COMPLEX THIN-WALLED CLOSED PROFILES

Abstract. The article presents the analysis of existing ways to produce complex thin—walled profiles (shaped
tubes), based on which the rollforming from round tube method is offered due to its productivity and economy. The
main problems of the rollforming process are described. New method of pass amount establishment based on
complexity of the profiles and diameter of initial tube is proposed. To confirm the following method the results of FEM
modeling in the special software based on MSC Marc are presented.

Keywords: continuous forming, welded tubes, complex closed profiles, shaped tubes, shaping, well-shaped,
forming mill, modeling, finite element method.
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0O.B. COKOJIOBA, E.B. JIAT'OIIIMHA, A.B. UBAHOB

HUCCJEJOBAHUE YCHUINMH B 3ATOTOBKE ITPU XOJIOJJHOM
NEPUOJUYECKOM MPOKATKE

AHHoOTauus. Beinyckaemsie 6 Poccuu, cmanvl xonoonou npoxamxu mpyo (XIIT) ycmynaiom 3apybesxcHbim
aanozam no MHo2um noxazamensim. Illosmomy neobxooumvl danvHeliuue paspabomu, KOmopbsie nO360sM NOLYHUND
HA pOCCULICKUX cmaHax mpyoOvl, omeeyarowue 6cem cospemMennviM mpebosanusm. OOun uz cnocobos nosvluienus
NPOU3BOOUMENbHOCIU CMAHO8 U KAYecmed 20MOo6oll NPOOYKYUU SIGNAEMCs MUHUMUZAYUSL CUTL, BO3HUKAIOWUX NpU
XONOOHOU NepuodutecKol npokamie 6 ovaze oegpopmayuu. Paccmompenvl npudunbl 603HUKHOBEHUSL OCEBIX CUL U CUTL
NPOKAMKU NPU NPAMOM U 0OpaAMHOM X00ax Kiemu. IIpugedenvl opueuHaibHblie cnocobbl Ux peuteHus.

KnioueBsie cioBa: x0100Has nepuoouyeckas npokamka, Kamarwuii ouamemp, ocesoie CUbl.
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0.V. SOKOLOVA, E.V. LAGOSHINA, A.V.IVANOV

RESEARCH EFFORTS IN THE BILLET BY COLD PILGER PROCESS

Abstract. Produced in Russia, cold pilger mills are inferior to foreign analogues in many respects. Therefore,
Sfurther developments are needed that will allow to obtain pipes that meet all modern requirements at Russian mills.
One of the ways to improve the productivity of machines and the quality of finished products is to minimize the forces
arising from the cold periodic rolling in the deformation zone. The causes of axial forces and rolling forces in the
forward and reverse motions of the stand are considered. The original ways of their solution are given.

Keywords: cold periodic rolling, rolling diameter, axial forces.
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N.A. lITAPUDVYJIJINH, A.JI. HOCKO, E.B. CA®POHOB

CTEH/I JJ151 HATYPHBIX PECYPCHBIX UCTIBITAHUM
I'PABUTAIIUOHHBIX POJIMKOBBIX KOHBEUEPOB J1JIA HAJIJIET

Annoranusi. Ha xageope «lloovemno—mparncnopmusie cucmemovry MI'TY um. H.D. Baymana paspaboman
CMeHO, NO36ONAOWULL  NPOBOOUMb  HATYDHLIE PECYPCHblE UCHbIMAHUSL MOPMO3HbIX U KOHBEUEPHLIX POIUKOS,
YCMPOUCME OCMAHOBKU U paz0eieHus Naiiem, HNPUMEHAEeMbIX 6 NALIeMHbIX 2PAGUMAYUOHHBIX KOHEelepax u
CMennaxdcax omedecmeeHHblX U 3apydedxcuvlx npouzgooumeneil. Illpedcmagnena NpUHYURUATBHAS DNeKMpUYecKas
cxema cmeHOd, OCHAWEHHAS HeoOX0OUMbIMU dNeMeHmamu 6e30nacHoCmu 0 NPeOomepaeHus: U/ Uiy MUHUMU3AYUU
asapuiinblx cumyayuti. Onucana uzmepumenvHas cucmemd, 00eCnevusarowds onepamuenvliil coop u obpabomxy
uHgopmayuu, nocmynaroujeti co cmeHod U 00bEeKMA UCCIEO08AHUSA, U CHUNCAIOWAL MPYOOEeMKOCMb aHAIU3A
pesynvmamos sxcnepumernma. CmeHO pabomaem RNOIHOCMbIO 8 ABMOMAMUYECKOM pedcume, NpeOHA3HAYyeH O
UCNBIMAHULL POUKOB PA3TUYHLIX KOHCMPYKMUBHLIX UCHOIHeHUul ouamempom om 50 mm 0o 135 mm u noseonsem
UMUMUPOBAMb MOPMOJICEHUe naiiem c epy3om maccoii om 50 0o 1250 xe.

KiroueBble ¢JI0Ba: cmeno, 2pasumayontblil pOIUKOSblll KOHEelep, NAIemd, A8MOMAMUYecKull PejiCum.
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[.LA. SHARIFULLIN, A.L. NOSKO, E.V. SAFRONOV

DEVICE FOR NATURAL RESOURCE TESTS OF GRAVITATIONAL
ROLLER CONVEYORS FOR PALLETS

Abstract. At the department "Lifting—transport systems" of the Bauman Moscow State Technical University
has developed a device that allows to carry out field—based life tests of brake and conveyor rollers, pallet stop and
separation devices used in pallet gravity conveyors and racks of domestic and foreign manufacturers. A circuit diagram
of the device is presented, equipped with the necessary safety elements to prevent and/or minimize emergency
situations. A measuring system is described that ensures the operative collection and processing of information coming
from the device and the object of research, and reducing the complexity of the analysis of the results of the experiment.
The device operates fully in automatic mode, designed for testing rollers of various designs with a diameter of 50 mm to
135 mm and allows to simulate the braking of a pallet with a weight of from 50 to 1250 kg.

Keywords: device, gravity roller conveyor, pallet, automatic mode.
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A.B. HEMEHKO, M.M. HUKUTWH

YIPABJIEHME ®UHUITHON OBPABOTKOM
KPUBOJIMHEMHON NIOBEPXHOCTH O KPUTEPUIO
TEOMETPMYECKOI'O COOTBETCTBUSI

AnHoOTaumMsA. B pabome paccmompena 3adaua cuudiceHus O00AU OPAKOBAHHLIX U30eNUL NO KPUMEPUro
2e0MempuUYecKoz0 cOOMEEmcmaus npu GuHUWHOU obpabomxe Kpugonunelinvix nosepxrnocmeil. Ilpoyecc usmenenus
NOKA3amensi 2eOMempuyecKko20 COOMEEMCMeUs 80 GPeMEHU PACCMOMPEH KaK cayuatiHoe Onysxcoanue ¢ 08yms
NO2IOWATOWUMU YPOSHAMU, COOMEEMCMEYIOWUMU ONAZONPUAMHOMY U HeOAA2ONPUAMHOMY Ucxo0am obpabomku. /s
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€20 KOMUYECTBEHHO20 ONUCAHUSL UCNONb3YemCs MAPKOBCKULL npoyecc ¢ OUCKPEMHbIM BPEMeHeM U HenpepbleHbIMU
COCMOSIHUSIMUY, COOMBEMCMBYIOWUMI BeudUHe nokazamens. Beposmmocmu nepexoda Ha credyiouem waze O7s
Kad#cOotl U3 9MUX 8eIUYUH 3A0AI0MC PYHKYUAMU PACHpeOdeNeHusl, KOMopble MO2ym Oblmb NOYYeHbl IMNUPUYECKU.

KioueBble ciioBa: @uuuwnas obpabomka, obpabomxa wiiugosanuem, Ccmoxacmuyeckuli npoyecc,
cayuaiinoe oyscoanue, wepoxo8amocms NOGePXHOCHU
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Hemenko AJiekcanapa BacuibeBHa Huxutun Muxaun MuxaiijsoBuy
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A.V.NEMENKO, M.M. NIKITIN

CONTROL OF CURVED SURFACE FINISHING
BY THE CRITERION OF GEOMETRICAL ACCORDANCE

Abstract. The paper deals with the problem of decreasing the yield of spoiled products according to the
criterion of geometrical accordance when finishing of curved surfaces. The process of changing the index of
geometrical accordance over time is considered as a random walk with two absorbing levels corresponding to
favorable and unfavorable machining outcomes. For its quantitative description, a Markov process with discrete time
and continuous states corresponding to the value of the index of concentrated defects is used. The transition
probabilities in the next step for each of these values are given by distribution functions, which can be easily obtained
empirically.

Keywords: finishing, grinding, stochastic process, random walk, surface cleanliness.
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M.J. KAJIMHUH, E.B. [TAILIKOB, I1.K. COITUH, S.H. TAUHYJIJIMHA

OCOBEHHOCTHU MPOEKTUPOBAHUS U TEXHOJIOT'UA
N3I'OTOBJIEHUA MOPCKOMU I'NTYBOKOBO/HOHU KAIICYJIbI

AHHoOTauusl. B pabome paccmompenvl 0COOEHHOCMU Peuenus MeXHOI0SUYECKUX 3a0aY, HANPAGIEHHbIX HA
CO30aHUe CHeyuanbHblx 00pasyos 2nyboK080OH020 000pY008aHUsl 0l 0OecneueHUsi UHHOBAYUOHHbIX HANPAGIeHUll
uccnedosanuti Mupoeozo okeana. Onucanvl HOGble MEXHOIOUYECKUE U KOHCTNPYKIMOPCKO — KOMNOHOBOYHbIE PEULeHUs
INEMEHMO8 NOO0BOOH020 0060PY008aHUs, CHOCOOHO20 ¢hPexmusno pabomamv Ha 6Gorvuwux enybuxax. Ilpueodamces
pe3yibmamyl IKCHEPUMEHMANbHBIX UCCTIEO08AHULL, NPOBEOEHHBIX 8 MOPCKUX VCIOBUSIX C PEeabHbIMU  NAPaAMempamu
IKCHILYamayuiu.

KiroueBbie ciioBa: 21y00K0800HbIE UCCIE008aAHUSA, 2UOPOOUHAMUKA, KaDelb — Mpocosble cucmembl, 106080e
conpomuenenue, Kancyid.
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M.I. KALININ, E.V. PASHKOV, P.K. SOPIN, Y.N. GAINULLINA

FEATURES DESIGN AND MANUFACTURING TECHNOLOGY
OF DEEP SEA CAPSULE

Abstract. The paper discusses the features of solving technological problems aimed at creating special
samples of deep—sea equipment to provide innovative areas of research of the world ocean. New technological and
design — layout solutions of elements of the underwater equipment capable to work effectively at great depths are
described. The results of experimental studies conducted in marine conditions with a real example of operation.

Keywords: deep—sea research, hydrodynamics, mooring rope system, the drag, the capsule.
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YBaxkaemble aBTOPbI!
IIpocum Bac 03HaKOMHUTBCSI C OCHOBHBIMH TPeOOBAHUAMM
K 0()OpMJIEHHIO HAYYHBIX CTaTel

e OO0BeM MaTepuaia, MpeaiaraeéMoro K IyOJIMKaIiK, U3MEpSeTCs CTpaHUIlaMH TEeKCTa Ha
muctax (opmara A4 u comepxuT oT 4 10 10 cTpaHUIl; Bce CTPAHUIBI PYKOMHCH JOJKHBI UMETh
CIUIOIIHYIO HyMepaIuIo.

e CraThsi IPEAOCTABISACTCS B DJIEKTPOHHOM BHJIE (IO AJIEKTPOHHOW MOYTE WM Ha JTHOOOM
ANEKTPOHHOM HOCHTEJE).

e [lapamerpsl Habopa. [lons: 3epkayibHBIE, BEpXHEE, JEBOE, TpaBoe — 2 CM, HIKHee — 1,6
cM, neperieT — 0. OTCTyIbl 10 KOJOHTUTYJIOB: BepxHero — 1,25 cm, HmwxkHero — 0,85 cm. Teker
HabupaeTcs B 0aHY KOJIOHKY, mpudT — Times New Roman, 12 nt. OtcTyn nepBoii cTpoku ab3ana —
1,25 cm. BeipaBHUBaHHME — MO MUPUHE. MEXIYCTPOUHBIA MHTEPBANT — €IUHUYHBIA. BKIIOYUTH
ABTOMATUYECKUH MepeHoc. Bce KaBBIUKHM JOKHBI OBITH YIVIOBBIME (« »). Bce CHMBONBI «THUDPE»
JOJKHBI OBITH CPETHEr0 pazMepa («—», a He «-»). Hauepranue uudp (apaOCkux, puUMCKHX) BO BCEX
3JIEMEHTaX CTaThH — IPSIMOE (HE KYypCHB).

e CTpyKTypa CcTaThu:

VIIK;

Criucok aBTopoB Ha pycckoM s3bike — 12 T, BCE ITPOIIMCHBIE B dpopmare N1.O. DAMUJIINA
10 HeHTPY 0e3 a03alHOro OTCTVIA;

Ha3zpanue (He 6osee 15 cioB) Ha pycckoM s3bike — 14 nt, moay:xkupHbiM, BCE ITPOIIMCHBIE
10 HeHTPYV 0e3 a03alHOr0 OTCTVIA;

Annortanus (He menee 200-250 coB) Ha pycckoM sa3bike — 10 T, KYDCUB;

KiroueBsie crioBa Ha pycCKOM si3bIKe (HE MeHee 3 CIIOB WM clloBocoueTanuii) — 10 nT, Kypcus;
Texkct cTaThu;

Cnomcok suteparypsl (B nopsinke nuruposanus, [OCT 7.1-2003) Ha pycckoM sA3BIKE, 3ariaBHe
criucka auteparypsl — 12 nr, moayv:kupabiM, BCE ITPOIIMCHBIE no neHTpy 6e3 ad3amHoro
orcTyna, mureparypa ohopmisercs 10 or.

Caenenust 00 aBTOpax Ha pycckoM sizbike — 10 . [IpuBoasTCS B Tako# MOCIE10BATEIBHOCTH:
damunus, UMs, OTYECTBO;

VUPEKICHUE WIH OPTaHU3AIHS;

ydeHasi CTENIeHb, YUE€HOE 3BaHHE, TOJKHOCTB;

aapec,

TenedoH;

3JIEKTPOHHAS TI0YTA.

¢ Ha3paHue crarby, (paMUIUU U WHUIIUATIBI AaBTOPOB, AaHHOTAIHS, KIFOYEBBIE CJIOBA, CITUCOK
UTEPATyphl (TPaHCIUTEpalys) W CBEACHHA 00 aBropax o00s3aTeNbHO AYOJUpPYIOTCS Ha
anrymiickom sisbike 34 CTATHEH.

e ®opmynel HabuparoTcs B penaktope dopmyn Microsoft Equation. Pasmep cumBoiOB:
oObryHbIe — 12 OT, KPYNHBIA HHACKC — 9 WT, Menkuil uHIekc — 7 nT. Hymepauus dopmyn — mo
MpaBOMY Kparo B KPYIJbIX ckoOKax «( )». OmucaHue Ha4MHAETCS CO CJIOBa «Tae» 0e3 ABOETOYHS,
0e3 al3alHOro OTCTyINa; MOSICHEHHWE Ka)XJO0ro CHMBOJA JAeTcsi € HOBOH CTPOKHM B TOH
MOCJIeIOBATENILHOCTH, B KOTOPOH CUMBOJIBI MPUBENICHHI B (hopmyiie. EAMHUIIBI n3MepeHus JatoTcs B
coOTBeTCTBUU ¢ MexayHapoaHoi cucremon enunun CH.

e Pucynku — yepHo—Oenbie. Ecnu pucyHok co3man cpeactBamu MS Office, Heo6xoaumo
npeoOpa3oBaTh €ro B KapTHHKY. s pacTpoBBIX PHCYHKOB paspemienue He MeHee 300 dpi.
[onpucynounsie Haanucu BoIIONHATH IpudToM Times New Roman, 10 nT, moaykKupHbIM,
KYPCUBHBIM, B KOHIIE TOUKA HE CTABUTCSL.

e PUCyHKH C MOAPUCYHOYHOW MOJMUCHI0, (OPMYIbI, BHIPABHUBAIOTCS MO LEHTPY 0e3
a03a1[HOT0 OTCTYMA.

C monHOW Bepcuel TpeOOBaHM K OQGOPMIICHHIO HAay4YHBIX cTaTell Bbl Mokere o3Ha-
KoMHThCS Ha caiite http://oreluniver.ru/public/file/science/journal/fipptt/

Ilhama 3a onyéauxoeanue cmameii He 63uMaemcs.

[IpaBo ucmonb30BaHUS MPOU3BEIECHUN MPEIOCTABICHO aBTOpPAMU HAa OCHOBAHMHU M. 2 CT.
1286 Yetseptoit yactu ['paxknanckoro Kogekca Poccuiickoit @enepanum.
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