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(I)yH)laMEHTaJILHbIe U NPUKJIAAHbIC HpOﬁJIEMLI TEXHHUKH U TEXHOJOTHHU

KoJioHKa ri1aBHOTo perakropa

VYBaxkaeMble 4MTaTEIN U aBTOpHl XypHana! B Hamem ¢ Bamu m3nanum npousonun emie
HEKOTOpble M3MEHEHHus: HauumHas ¢ S5 Homepa 2017 roma mnosBUIack HOBas pyOpuKa
«MamuvHOBeIeHHEe M MEXaTpPOHHKa», BKIouaromas B ce0s HayuHble cnenuanbHoctd 05.02.02
«MammmHoBeIeHre, CUCTEMBI PUBOAOB U AeTanu mamue» U 05.02.05 «PoOoThl, MexaTpoHUKA U
MeXaHM4YecKue cucteMbl». Ha Ham B3Iz, Takoe pacIIMpeHHE MOl ACSITEIbHOCTH MOMIET Ha
I10JIb3Y JKypHAIy KaK MyJIbTHHAyYHOMY M3JaHUIO U PACIIUPUT MEXAUCIUIIIIMHAPHYIO KOMIIOHEHTY
€ro cCoJepKaHusl.

PykxoBoauTh HOBO# pyOpuKoil OyJeT W3BECTHBIH B HaIIeH
cTpaHe u 3a pyOexom yuenoli — CaBuH Jleonun AmekceeBud,
JOKTOp TEXHMYECKHX Hayk 1no crnenuanbHoctd 01.02.06
«/luHamMuKka M NOPOYHOCTH MAIIWH, NPUOOPOB M ammapaTypbb»,
npodeccop mo kadenpe «MalMHOBEICHUE W JCTANIM MAaITUHY,
3aBeAyrommii  kadeapoit  «MexaTpoHMKa,  MEXaHWKAa U
pobororexanka»y DPI'BOY BO «OpnoBckuii rocynapcTBEHHBIH
yauBepcuter wumenn W.C. Typrenesa», wuieHn Pocculickoii
WH)KEHEPHON akaJemMuu, 4WieH Bpicmero HWHXEHEPHOTO COBETa
Poccun, unen skcneptHoro coseta BAK mo mammHoCTpoeHUIo,
wieH dkcnepTHoro copera PH® 1o nHXxeHepHBIM HayKaMm, 3KCIIEPT
PAH u PUHKIID, aBrop Oonee 350 Hay4yHBIX paboOT, B TOM YHCIE
15 monorpadwuii, 27 crateld, peleH3UpPYEeMbIX B MEKIYHapPOTHBIX
6azax Scopus u Web of Science, 150 crareit B 6azax PUHLI, 125
NATEHTOB W AaBTOPCKUX CBUAETENIBCTB. YJocToeH 3BaHMA «lloyeTHbli pabOTHHUK BBICHIETO
npodeccrnoHabHOTO 00pa3oBanus PDy

Jleonnn AnexceeBud MoAroToBHI 2 HoKTOpa, 30 KaHAUIATOB HayK. SIBisieTcs Hay4HbBIM
pykxoBogutesneM 11 acnupaHTOB, 7 JOKTOpPaHTOB U couckareneil. OCHOBHbIE HayuYHble MHTEPECHI
CBSI3aHBl C Pa3BUTHEM HAYYHBIX HANpaBJIEHUH MO MHOro¢azHOW CMaszKe, POTOPHOW TUHAMUKE,
IIPOEKTUPOBAHUIO MEXATPOHHBIX YCTPOMCTB POTOPHBIX arperaroB, IPUMEHEHUIO MEXATPOHHBIX U
MHTEJJIEKTYyaJIbHbIX TEXHOJOTUH B YIPABICHUM JBHKEHUEM JJIEMEHTOB 3JIEKTPOMEXaHUYECKUX
CHUCTEM.
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Teopernyeckasi MeXaHHKA U €€ MPUIOKEHUS

TEOPETUYECKAS MEXAHUKA U EE lNPUJTIOXXEHUA

VJIK 534.1

A.B. KOLIEJIEB

HOBBIINEHUE HAJTEKHOCTHU U CTABUJIBHOCTHU PABOTbI
BUBPAIIMOHHbBIX TEXHOJIOTUYECKHUX MAIINUH 3A CHET
HU3KOYACTOTHOI'O MAPAMETPUYECKOI'O BO3BYKJIEHUSA

AHHOTAUUSA. Pewaemcs 3a0a¥ya NOGvlUEeHUS HAOEHCHOCMU U CMAOUIbHOCIU pPAbOmbl BUOPAYUOHHBIX
MEXHONOSUMECKUX MawuH. Paccmampueaiomess npudunvl CHUNCEHUST HAOEHCHOCHU MEXAHUYECKUX YEeHMPOOEIHCHbIX
8ubpogosdyoumenel. /[ia 8030yicOeHUs MEXAHUYECKUX KOIebaHull pabouezo op2aHd SUOPOMAUIUHBL NPeONd2aemcs
napamempuyeckutl pe3oHAHCHbIl POMOPHO—MASIMHUKOSbIU  6030y0umens. Hccnedyemcess Ounamuka u  OCHOBHbie
Xapaxmepucmuku yKazannoeo ycmpoicmea. Iloxazano, umo npu nacmpouixke Ha KOMOUHAYUOHHBII NAPAMEMPULEeCKULL
PE30HAHC, 4aACOmMA GbIHYNCOAOWel CUlAd UHEPYUU MeHblle yYacmomosl epaweHus pomopa Ha 25%—50%. Omo
NO360J51em CHU3UMb KO Duyuenm mpenus u MOMeHm CONpOMUGIeHUsl NPUBOOHO20 8Ad, NOBLICUMb HAOEHCHOCHb U
oHepeodppexmusnocmob npusoda. Onpedenena ONMUMANbHAA GEIUYUHA KOIDDuyuenma 4acmomsl MAsMHUKOS,
obecneuusarowas HauUMeHblee 3HaYeHue Nopo2a 8030YHCOeHUsL NAPAMEMPULECKO20 PE3OHANCA.

Tpusoosmces pe3yibmamol YUCIEHHO20 MOOCTUPOBAHUSL 8 BUOE AMNIIUMYOHO—YACHOMHBIX XAPAKMEPUCUK U
3A6UCUMOCIEN 4ACTOM 2eHepayuu Om Ydcmomvl NAPAMEmMPUHecKo20 6030VdcOeHus. Ycmanoeneno, umo npu
yeenuueHuu 0eMnpuposanusi Ha pabouem opaane NpoucxoOum pacuuperue pe3oHAHCHOU 30Hbl, Ymo obecneuugaem
AOCOMOMHYI0  YCMOUYUBOCMb  PE30HAHCHO20 pedcuma Konebanuti. Cymma cOOCMBEHHbIX YACOMm MASMHUKOS U
pabouezo opaana yooeiemeopsem YCi06ulo KOMOUHAYUOHHO20 NAPAMEMPUYECKO20 PE30HAHCA HA 8CeM OUand3ome
UBMEHEHUs! 4aCTNOmbl 6030YICOEHUSL.

KaioueBslie cioBa: pezonanc, 6ubpayuoHnas Mauuna, napamempuyeckoe 6030ycoeHue, Koieoanus..
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A.V.KOSHELEV

IMPROVEMENT OF RELIABILITY AND STABILITY OF WORK
VIBRATION TECHNOLOGICAL MACHINES FOR THE ACCOUNT
OF LOW-FREQUENCY PARAMETRIC EXCITATION

Abstract. The task of increasing the reliability and stability of the operation vibrating technological machines
is being solved. The reasons for the decrease in the reliability of mechanical centrifugal vibro—exciters are considered.
A parametric resonant rotary—pendulum exciter is proposed to excite mechanical vibrations of the vibrator working
body. The dynamics and basic characteristics of the device are investigated. It is shown that when tuning to a
combination parametric resonance, the frequency of the driving force of inertia is less than the rotational speed of the
rotor by 25%—-50%. This reduces the friction coefficient and torque of the drive shaft resistance, improves the
reliability and energy efficiency of the drive. The optimal value of the coefficient of the frequency of the pendulums is
determined, which ensures the lowest value of the excitation threshold for parametric resonance.

Results of numerical modeling in the form of amplitude—frequency characteristics and dependences of
generation frequencies on the frequency of parametric excitation are presented. It is established that with increasing
damping on the working organ, an expansion of the resonance zone occurs, which ensures the absolute stability of the
resonance mode of oscillations. The sum of the natural frequencies of the pendulums and the working element satisfies
the condition of Raman parametric resonance over the entire range of the excitation frequency.

Keywords: resonance, vibration machine, parametric excitation, fluctuation.
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B IOJIYIINIOCKOCTH

AnHoTammsi. [lpednacaemcss uucieHHulli  Memoo, NO3GOAAOWUN  OOCMAMOYHO NPOCMO  ONpeoeluntb
KO puyuenm uHMeEHCUBHOCMU HARPAJICEHUT, A MAKdice NOASA HANpAdNCeHul, Oeopmayuil u nepemewjeHuli 8
NOAYNIOCKOCMU ¢ Kpaegol mpewurou. Memod ocrHoéan Ha npedcmasieHuu nOCMAGIeHHOl 3a0a4u KaK KOMROZUYUU
3a0auu 0 mpewure 6 NJIOCKOCMU U 3a0aue O NOAYNIOCKOCMU, HASPYICEHHOU NO 2panuunHomy Kowmypy (Hpeuwn).
THonyuennyio cucmemy uHmezpaibHblx ypaghenuu yoaemcs npeobpazosams 8 00HO UHMeZPATbHOe YPAGHeHUe Mmund
Dpedzoavma, komopoe pewiaemcs memooom I anepxuna. Hcciedosana mouHoCmb YUCIEHHO20 PeuleHUs], NOCMPOeHO
pacnpeoenenue UHMeHCUGHOCMU HaANPSACEHUL 8 OKPECMHOCMU KOHYUKA MPEujutbi.

KaroueBble cinoBa: mpewuna, noiyniockocmes, uHmezpaibhvle ypaghenus, memoo I arepkuna.
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LE THI THANH, .M. LAVIT

THE NUMERICAL METHOD FOR A HALF-PLANE WITH EDGE CRACK
PROBLEM SOLUTION

Abstract. The numerical method easily calculating a stress intensity factor and fields of stress, strain and
displacement in a half-plane with edge crack, is suggested. The method is based on composition of problem on a plane
with internal crack and problem on a half-plane loading on boundary contour (Irwin). Received system of integral
equations is transformed to single Fredholm type integral equation solved with Galerkin method. The accuracy of
numerical solution has been researched; the disposition of stress intensity in crack tip neighborhood has been
constructed.

Keywords: crack, half-plane, integral equations, Galerkin method.
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AHHoTanus. Paspaboman cnocod uchoib308anus ynpasiaemulx 2uOPOOUHAMUYECKUX KA8epH 05l ONPecHeHus.
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USE OF THE MANAGED HYDRODYNAMIC CAVITIES
FOR DESALTING OF SEA AND SALTISH WATER

Abstract. The method of use of the managed hydrodynamic cavities is developed for desalting of sea and
saltish water.
Keywords: hydrodynamic cavities, cavitation, desalting.
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1O0.H. BAPBIINIHNKOB

MATEMATHYECKASA MOJIEJIb PA3I'PY3KH
ABTOMOBWIAA-CAMOCBAJIA

AuHHoTanus. Paspabomana mamemamuueckas MoO0enb pasepy3Ku agmomobunsi—camocsanra. Jlo navaia
osuoicenust 2py3a (paszepysku) noovem nIamgopmvl paccMomper Kaxk xeazucmamuyeckuil npoyecc. M3 ypaenenuil
pasHogecusi U 2eOMEmpUYecKUX COOMHOUWEHUTI NONYYEHbl AHATUMUYECKUE BbIpAdCeHUsi Ol pacyema CUN08020
s3aumoodelicmeuss naamgopmvl  u  pamvl asmomoouns. Ilpu Osudicenuu 2pysa Kax MOHOJIUMHOU — 21blObl
Mamemamuyeckas Mooeib ROCmpoena Ha ocHose ypasHuenuti Jlacpamwsica 6 eude cucmemvl Ou@pepeHyuanrbubix
ypasnenui. Ilocne npunsmusi psoa OonywjeHuil ee peuteHue YOaloch CYuecmeeHHo ynpocmumo. IIpednodicen
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aneopumm peuwteHus 3a0a4u, pearusyiowull Memoo noulaeo8020 usmeHenus napamempos. Ilpusedenvl pesynvmamol
pacyema ycunutl 8 2UOPOYUIUHOPAX NPU pasepysKe KapbepHozo camoceana benA3.
Knroueswie cnosa: asmomobunb—camocsan, Mmamemamuieckas Mooeiv, pasepy3Kd, Haepy3Ku.
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Yu.N. BARYSHNIKOV

MATHEMATICAL MODEL OF THE UNLOADING CAR-TRUCK

Abstract. A mathematical model of unloading a dump truck is developed. Before the movement (unloading) of
cargo, the lifting of the platform is considered as a quasi—static process. From the equations of equilibrium and
geometric relationships, analytical expressions are derived for calculating the force interaction between the platform
and the car frame. When the cargo moves as a monolithic block, the mathematical model is constructed on the basis of
the Lagrange equations in the form of a system of differential equations. After the adoption of a number of assumptions,
its solution was substantially simplified. An algorithm for solving the problem is proposed that implements the method
of incremental change of parameters. The results of calculation of forces in hydraulic cylinders during unloading of
BelAZ mining dump truck are given.

Keywords: dump truck, a mathematical model, unloading, loading.
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H.B. XPOMOB, B.I'. XPOMOB

OIIEHKA D®®EKTUBHOCTU KOMBUHUPOBAHHOM
®YHKIUH I MOAEJTUPOBAHUSA JTUAT'PAMMBI
PACTAXKEHUSA CTAJIBHOU KAHATHOHU ITPOBOJIOKHA

AHHoTauusl. Ha ocHOBe UYUCTEHHbIX IKCHEPUMEHMO8 UCCIedyemcs 3Phexmuenocnms UCROIb308AHUS
KOMOUHUPOBAHHOU DYHKYUU NPU peuleHUuU 3a0a4 NPOEKMUPOBaHUsl MeXHON0UYECKUX NPOYECcO8 CGUBKU CMANbHbIX
KAHAMO8 C Y4emom OeliCmeumenbHol Ouazpammbl pacmsdiceHst RPOGOIOKU.

KaroueBble ciioBa: Juazpamma pacmsdiceHusi, CHMAIbHble KAHAMbl, HPOBONOKA, YNPYSONIACMUYECKUE
degopmayuu, annpoxcumMupyrowjas QyHKyus.
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V.G. KHROMOV, I.V. KHROMOV

ASSESSMENT OF EFFICIENCY OF COMBINED FUNCTION WHEN
MODELING THE STRESS — STRAIN DIAGRAM OF A STEEL WIRE

Abstract. The paper deals with the investigation of efficency when using combined function in solving
problems for designing the technological processes of wire rope production. The research has been done on the basis of
numerical experiments and taking into account actual stress—strain diagram of a wire.

Keywords: stress—strain diagram, steel wire ropes, wire, elastoplastic deformations, approximating function.
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A.A. TPEIIIEB, A.B. GAIIIKATOB, B.I'. TEJIMYKO

PACUET HAIIPSIXKEHHO-IE®OPMHUPOBAHHOI'O COCTOSIHUSA
KOMITO3UTHBIX )KEJE3OBETOHHBIX IIJIUT
C YYETOM BO3JIEICTBUSI ATPECCUBHOM CPE/bI

AHHOTauMsl. B nacmosweil cmamve paccmampusaemcs NOCMPOEHUE KOHEYHO—INEMEHMHOU MOoOenu
onpeoenenus HanpsHCeHHO—0ehoPMUPOBAHHO20 COCMOHUSL APMUPOBAHHBIX NAUM 6 YCIOGUX OetCmEUst aKmueHou
degopmayuu U NPOCMO20 HASPYIHCEHUS 8 COUemanuu ¢ ONUMENbHbIM 8030elicmeuem X10puocoodepxicauyeli
IKCHILYAMAYUOHHOU cpedbl. [Ipu pewenuu OaHHOU 3a0ayu YYUmvléaemcst HeIUHEUHAsT YY6CMEUMENbHOCIb OCHOBHOZ0
mamepuana (bemona) K 6U0y HANPAICEHHO2O COCMOSHUS, NaAcmuyeckue oepopmayuu 8 apmamype, Oecpadayusi
3auUMHO20 NOAUMepOEemona npu 6030elicBUl BHeWHell azpecCUdHoll cpeobi.

KnioueBble caoBa: apmuposannvle nAumel, HeIuUHelHble MAMEPUATbI, NOAUMEPOEMOH, KUHEemuKd
azpeccugnbvlx cpeo.
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A.A. TRESCHEV, A.V. BASHKATOV, V.G. TELICHKO

DEFINITION OF STRESS-STRAIN STATE OF COMPOSITE
REINFORCED SLAB MADE OF NON-LINEAR MATERIAL TAKING
INTO ACCOUNT EXPOSURE OF AGGRESSIVE ENVIRONMENT

Abstract. The paper aims to develop the finite element model of stress—strain state of reinforced
slab under active deformation and simple loading added to long—term exposure of chloride—containing environment.
The model takes into consideration non—linear sensitivity of the main material (concrete) to the type of stress state,
plastic strain in reinforcement steel and degeneration of protective resin concrete on exposure to aggressive
environment.

Keywords: reinforced slab, non—linear materials, resin concrete, kinetics of aggressive environments.
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MexaHuka 1e)OpMHPYEMOro TBEPAOIo Tejia, IMHAMHMKA U NPOYHOCTH

JUCCUNALMA DHEPTUU ITPU INIACTUYECKOM JJE®OPMALIUA
CYIIEPUHBAPA 32HK/]

AHHoTauus. Kak uzgecmHo, niacmuueckas oeopmayus Memaiiuyeckux Mamepuaios Conpo8otcoaemcs
svloenenuem oHepeuu 6 euoe menaomel. C  MOUKU 3pEHUS  MEPMOOUHAMUKY, OQHHLIL NPOYeCc MOdiCem
PAaAccmMampusamscsa KAk OUCCUNayus CO8epULeHHOU Mexanudeckoli pabomul. Bonpoc o mom, kaxas uacms pabomsi
udem na Qopmousmenenue OePopmupyemozo mMamepuaia, d Kakas pacceusaemcs 6 eude meniomsl — OCMAemcs
omkpuimulM. B Hacmosaweli cmamve paccmMampusaomcs 80npocsl OUCCUNAYUU dHepeuu Hpu  NIACMUYecKou
Odeghopmayuu obpaszyos uz cynepunsapa 32HKJ] 6 ucxoonom cocmosnuu, a maxgice nocie YNpouHeHuss Memooom
PABHOKAHATBbHO20 Yen08020 npeccoganusi (PKVII). [lokasano, umo cHudcenue nAACMUYHOCMU CHAA8A 8 pe3yibmame
PKVII, maxoice npueodum K CHUMNCEHUIO YOeIbHOU padomvl NAACMUYECKOU 0ehopmayul, no2NOWEeHHOU MAmMepuaiom
SHepeuu U dHepeuu pacceusarouelica ¢ sude meniomol. Ilpu smom, 0018 NO2NOWEHHOU YOeNbHOU dHepeuu es O/is
ucxoonozo 32HKJ] cocmaensiem menbuiyio uacms om y0envHol pabomyl niacmu4eckoll oeopmayuu a, a 6 ciyiae
ynpounenus nocpeocmeom PKYII e; cocmasnsiem 601buLyio 4acmo om a,.

KoaioueBsble ciioBa: cynepunsap, swepeust, ouccunayus, paeHOKaHAIbHOE Yel08oe Npeccosanue, nPoYHOCHD,
NIACMUYHOCHb.

Paboma evinonnena 6 pamkKax HAYYHO20 npoekma N II11.28.1.1 Ilpozpammor Ne I11.28.1
dynoamenmanvuvix uccnedosanuii Cubupckozo omoenenusn PAH.
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OF SUPERINVAR 32NKD
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Abstract. As is known, plastic deformation of metallic materials is accompanied by the release of energy in the
form of heat. From the point of view of thermodynamics, this process can be regarded as a dissipation of mechanical
work. The question of what part of the work is going on to shape the deformed material, and which is dissipated in the
form of heat — remains open. Energy costs during plastic deformation of samples makes by superinvar alloy 32NKD in
initial condition and the condition after equal channel angular pressure (ECAP) are considered. It is shown that a
decrease in the plasticity of the alloy as a result of ECAP reduces the specific work of plastic deformation, stored
energy and heat dissipated energy. In this case, the part of the stored specific energy e, for the alloy 32NKD in initial
state is a smaller part of the specific work of plastic deformation a,. And in the case after ECAP, the stored energy e; is
a bigger part of the specific work of plastic deformation a,,.

Keywords: superinvar, energy, dissipation, equal-channel angular pressing, strength, plasticity.
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P.B. AHUCUMOB, H.B. KAHATHHKOB, M.B. CMOJIZIKOB, I"'A. XAPJIAMOB,
IT.A. KAHATHUKOBA, A.C. TAIIMEHTOBA

TEMIIEPATYPA IIPU 3YBOJIJOJIBJIEHUH KOJIEC
C BHYTPEHHUMM HED3BOJIbBBEHTHBIMMU 3YBbsiMMU:
MOJAEJIUPOBAHUE U BEPUOPUKALIUA

AHHOTamms1. B npoyecce 3y0000101€eHUsL KOeC ¢ GHYMPEHHUMU HEIEONbEEHMHBIMU 3Y0bsSMU (DOPMUPYEMCsL
CHIOJICHASL CIPYIICKA, YO NPUBOOUM K NOBbIUEHUIO MeMnepamypsl 6 30He pezanus. [lomumo ysenuuenusi uzmnoca
UHCMPYMEHMA, MeMnepamypvl GIUsiOm Ha mMoyHocmb ob6pabomku. Taxum obpazom, Ol OYeHKU CMOUKOCMU
CREYUATLHOLO PedCYUe20 UHCMPYMEHMA U Kavecmeaa oopabomKu 6aiCHO NPOSHOZUPOBAMb 3HAYEHUS MAKCUMATbHBIX
meMnepamyp u Menioevix HOmoKos. B pabome npedcmaenena modenb NpOSHOZUPOBAHUS MENNOBbIX NPOYECcos,
BO3HUKAIOWUX NPpU 3Y0000101EHUL KOAEC ¢ BHYMPEHHUMU HeIBOIbEEHMHbIMU 3Y0bsimu. Modenb ocnosana Ha cunmese
Memooa npocmpancmeeHHO20 OMOOPANCEHUSI CXeMbl PE3aHUs U Memood KOHEeUHbIX aeMeHmos. s eepuguxayuu
pe3yibmamos  pabomvl, pe3yIbmamvl  MOOEIUPOSAHUSL  CPABHUBATUCL C  PE3YIbMAMAMU  IKCHEPUMEHMATLHOZO0
usmepenuss memnepamyp. Jauwnas paboma 8vlnONHeHa npu  noodepoicke epanma  Poccuiickoeo  ¢homoa
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R.V. ANISIMOV, N.V. KANATNIKOV, M.V. SMOLYAKOV, G.A. HARLAMOV,
P.A. KANATNIKOVA, A.S. PASHMENTOVA

TEMPERATURE FOR SHAPING OF GEARS WITH INTERNAL
NON- INVOLUTE TEETH: SIMULATION AND VERIFICATION

Abstract. During shaping process of gears with internal non—involute teeth, complex chips are formed, which
leads to increasing temperature in the cutting zone. In addition to increasing tool wear, high temperatures affect the
accuracy of the treatment. Thus, to evaluate the stability of a special cutting tool and the quality of processing, it is
important to predict the values of maximum temperatures and heat flows. The paper presents a model for predicting the
thermal processes of shaping arising with gear teeth with internal non—involute teeth. The model is based on the
synthesis of the method of spatial mapping of the cutting scheme and the finite element method. To verify the results of
the work, the simulation results were compared with the results of experimental temperature measurements. This work
was supported by a grant from the Russian Foundation for Basic Research (RFBR) No. 16—38-00420/16—mol-a.

Keywords: cutting, shaping, gears with internal non—involute teeth, analytical modeling of the cutting
process, numerical modeling of the cutting process, cutting temperature, heat flows
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CTATUCTHYECKHE OHEHKH HUIN®PYEMOCTH INIOCKUX
AETAJIEN U3 AVIIOMUHUEBBIX CIIVIABOB

AnHoTaums. [Ipedcmasnenvl pe3yibmamsl OYeHKU waugyemocmu anomunuesvlx cniasos: 193372, B950uT2,

5052, 6061 npu nrockom winughosanuu kpyeamu Norton uz kapouda kpemuus uyeprozo 37C80KI2VP ¢ npumenenuem
mMemooos  cmamucmuky. [llnughpyemocms — anomunuesvlx  CHaaAo8 NpeocmasieHa No - mpem  napamempam
wepoxoeamocmu: Ry, Ry U Sy, KAJCO®L U3 KOMOPBIX OYEHEHEH MepaMU NOLONCEHUsl U Pac CeAHNA. Y CmaHo8ieHo,
YUMo no MUM Mepam npeonoumenue ciedyem omoams 6blCOKONPOUHbIM ANIOMUHUEsbIM cnaasam. IIpedckazano, ymo
npu winughosanusi cnnasa 1933T2 obecneuusaemes Haunydulee Ka4ecmeo NOGEPXHOCMU NO MeOUAHAM U KEAPMUIbHBIM
wupomanm.

KawueBble ciioBa: miockoe wiiughosanue, auiOMUHUESbIL CNIAG, AOPA3UBHBIL Kpye, WEPOXO8AMOCHb,
Henapamempuieckas cmamucmukd, MeOuand, Mepa paccesHusl.
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Ya.l. SOLER, CHI KIEN NGUYEN

STATISTICAL ESTIMATIONS GRINDABILITY OF FLAT DETAILS FROM
ALUMINUM ALLOYS

Abstract. The results of the evaluation of the grindability of aluminum alloys are presented: 193372,
V950chT2, 5052, 6061 at flat grinding Norton wheels silicon carbide black 37C80K12VP using statistical methods. The
grindability of aluminum alloys is represented by three roughness parameters: Ry, Rpya and Sy, each of which is
estimated by measures of position and scattering. It has been established that measures should give preference to high—
strength aluminum alloys. It is predicted that when grinding a 193372 alloy, the best quality of the surface is provided
for medians and quarter latitudes.

Keywords: flat grinding, aluminum alloy, abrasive wheel, roughness, nonparametric statistics, median,
measure of dispersion.
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YK 004.896:621
B.®. BYJIABUH, T.I'. bYJIABUHA, B.B. AXP1YEB

BAJINJALIUA CAD-ITPOAYKTOB B MAJIBIX TPEANIPUATUAX
MAHINMHOCTPOUTEJBHOI'O CEKTOPA

AHHOTAUUA. B dannot cmamve 0bobwaemces onoim adanmayuu omevecmeenuvix CAIIP Komnac—3D, TI1
Bepmukane, nunetika npoepamm  SPRUT u naamgpopma Jloyman: KB 6 ycrogusx pabomol Maivbix npeonpusimuli
Mmawunocmpoumenvhozo cekmopa Cesepo—3anaonozo pecuona. AGmomamusuposantoe NpoeKmuposanue 00veouHsem
cnedylowue 3mansl: KOHCMPYKMOPCKULL, MEXHON02UHEeCKULl U UHdCeHephblil ananu3. Kasxcowlii uz pazdenoe svicmynaem
KaK camocmosimenvHas eOuHuyd, Ho nepexoo K credyruemy uiazy NOIHOCHbI0 0a3upyemcs Ha npeovioyuem.
Omeuecmeentnoe npocpammHoe obecneveHue no360Jsaem 60 MHO2UX CAYHASX NOJIHOCMbIO — Deuwiums  3a0ayy
asmMoMamu3uposanno2o npoexmuposanusi. Aoanmayusi naxkemos CAIIP 6 ycnogusix Manvix npeonpusimuil 6Kuo4dem
HanoniHenue 0a3  OAHHLIX NO  GbLINOJIHEHHLIM — NPOEKMAM,  OemdaisiM, — JleMeHmaMm U  y3iam  usoeiuil
MAUUHOCMPOUMENLHO20 CEKMOPA, pacnpedenetie npag 00CmMynd, co30anue pabouux apxueos, a Mmakxdlice UMeime2ocs
6 pacnopsiiceHuu 060py008aHUs U NPUCHOCOONEHULL.

KawoueBble ciioBa: maivie npeonpusmus, MAUWUHOCMPOUMENbHBIN —CEKMOp, AGMOMAMUUPOBAHHOE
npoexmupoganue, 3D modenu, KoHCmpyKmopckas u mexuonro2udeckas noo2omoeka npouzsoocmea, CALS—
MEXHON02UU.
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V.F. BULAVIN, T.G. BULAVINA, V.V. YAHRICHEV

VALIDATION OF CAD PRODUCTS IN SMALL ENTERPRISES
MACHINERY SECTOR

Abstract. This article summarizes the experience of adaptation of the domestic CAD software Kompas—3D,
Vertical, line of software products SPRUT and platform Lotsman: KB in the conditions of operation of small enterprises
of machine—building sector of the North West region. Computer—aided design comprises the following stages: design,
production and engineering analysis. Each section acts as an independent unit, but the transition to the next step based
on the previous one. Domestic software allows in many cases to solve completely the problem of automatic design.
Adaptation of CAD software packages in small businesses involves content of databases on completed projects, details,
elements and components of the machine—building sector, distribution of access rights, creation of work of archives, as
well as available equipment and accessories.

Keywords: small businesses, mechanical engineering sector, computer—aided design, 3D models, design and
technological preparation of production, CALS—technologies.
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A.A. BAP30OB, A.JI. TAJIMHOBCKUIA, B.A. MOUCEEB, JI.P. MVTJIA, P.B. SKOBJIEB

BEPOSITHOCTHAS MOJAEJIb TEXHUKO-9KOHOMMUWYECKON
OIITUMU3BAIINU CTPYKTYPBI
NHOPOPMAIINMOHHO-IUATHOCTHYECKOI'O OBECIIEYEHUA
TPYIJHOKOHTPOJIMPYEMBIX TEXHOJIOTHYECKUX MPOLHECCOB

AHHOTamMsl. B cmamve paccmampueaemcss akmyauvbhas npobrema peanusayuu Memooos U Cpeocme
UHPOPMAYUOHHO—OUASHOCIUYECKO20 0Decneyenust 6Cex manos Oiisk mpyOHOKOHMPOIUPYEMbIX NPOU3EO0O0CTBEHHbIX
MexHoN02Ull, 8 YACMHOCMU PACCMOMPEHBL MEMOObL HA U30eUSL U3 KOHCMPYKYuoHHoU Komnozumnou kepamuxu (KKK).
B nacmoswee 6pems ucnonvzyemvie Memoobl MEXHUKO—IKOHOMUYECKO20 AHANU3A He 8Ce20d a0eK8amHO
obecneuusaiom peanuzayuio  COBPEMEHHbIX U NEPCHEKMUBHBIX UHDOPMAYUOHHO—OUACHOCTNIUYECKUX MEXHOIO2ULL.
Pewenue npobnemvl modicem Obimb HAUOEHO 8 NPUMEHEHUU 8EPOSIMHOCMHOU MOOeIU ONMUMUZAYUU UHDOPMAYUOHHO—
OUASHOCMUYECK020 obecheyenls mpyOHOKOHMPOIUPYEMbIX MEXHOIOSUYECKUX NPOYeCco8, pACCMOMPEHHOU 6 CINAmbe.

KnioueBsie caoBa:  Beposmnocmnas — modens,  UHQOpMaAyuoOHHO—OUAZHOCMUYecKoe  obecneuenue,
HAOENCHOCMb, KOHCIMPYKYUOHHASL KOMNO3UMHASL KEPAMUKA, ONMUMU3AYUS, KOHCMPYKMOPCKO—MEXHOL02UYeCKUe
peuienus.
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A.A. BARZOV, A.L. GALINOVSKY, D.R. MUGLA, V.A. MOISEEV, R.V. JAKOVLEV

A PROBABILISTIC MODEL (FEASIBILITY) OPTIMIZATION
(STRUCTURE) INFORMATION-DIAGNOSTIC ENSURE
A DIFFICULT-TO-CONTROL PROCESSES

Abstract. The article considers the actual problem of realization of methods and means of information—
diagnostic ensure that all steps for difficult—to—control manufacturing technology, in particular the article considers
methods for products made of structural ceramic composites (SCC). Currently used methods of technical and economic
analysis is not always adequately ensure the implementation of modern and advanced information and diagnostic
technologies. The solution can be found in the application of probabilistic optimization model of the information—
diagnostic ensure a difficult—to—control of technological processes, discussed in the article.

Keywords: Probabilistic model, information and diagnostic software, reliability, structural ceramics
composite, optimization, engineering and design solutions.
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E.B. XPOMOB, A.IO0. TAPIINH

PACUET AOITYCTUMOI'O HATA)KEHUSA 3JIEMEHTOB
CTAJIBHBIX KAHATOB ITPU CBUBKE

AHHOTa].ll/lﬂ. Boinoanenwt meopemu4deckue U IKCnepuMeHmaibHble uccre008anus OYEHKU e6e/IU14UHbL
npe()@]leO OonycmuMoeo HAMAINCEHUSL DTIEMEHMO8 CMAIbHbLX KARAMO6 Npu CeU6Ke.

KuawueBble cjioBa: cmeneus npeqbopMauuu, mexHoocuvecKkoe HamsdiceHue, KaHamoesvrouwidi MAauluHa,
CeUBKA KaHamoe, 3(1]7}1()7-[(1}2 Kamyuika, Ham:sdiCeHue npﬂ()u

CIIMCOK JIMTEPATYPbI

1. Bykwmreitn, M.A. IIpou3BOACTBO HCHONB30BaHUS CTalIbHBIX KaHatoB / M.A. bBykmreiH. — M.:
Mertamryprus, 1973. — 358 c.

2. Berpos, A.Il. /lunamMuueckue Harpy3ky B IPOBOJIOKAaX METAJUIOKOP/Ia IIPH CBUBKE M METOIBI UX CHIKEHHS /
A.IL. Berpos, H.K. 'oruapenxo, B.B. Jlebexnes // Hayunsie Tpyabr CITN. — CeBactonons, 1993. — Bem. 1. — C.67-76.

3.PeokukoB, B.A. Hatsoxable ycTpoticTBa kaHaToBbomnx MammH / B.A. PepkukoB. — HoBouepkacck: HI'TY,
1994. - 134 c.

4. boxonckuii, A.W. MccrnenoBanust KojaeOaTebHBIX MPOLECCOB IIPU MepeMOTKe MpoBoJiok / A.W. boxonckuit
/" Te3ucel MOKIIAQJOB HAYYHO—TEXHHYECKOW KoHpepeHuun «MexaHnnka u HoOBble TexHosorum». — Ces['TY,
Cesacrononb, 1995. — C.71-73

5. XpomoB, E.B. DxcnepuMeHTanbHOE HWCCIEAOBAHHWE XapaKTEPUCTUK TPEHUS B JICHTOYHBIX TOPMO3aX
kanatoBpronux mMamud / E.B. Xpomos // Bectauk CeBI ' TY. — Ceacromnoins, 2000. Beimt. 25. — C. 114 —116.

6. Xpomos, E.B. KommbroTepHbIii aHanmm3 xojeOaHU Tela Py HATHYNH ABIKYIIEHCS PUKITHOHHON CBS3H /
E.B. XpomoB // HoBbIe MaTepraibl M TEXHOJIOTHH B METAILTYPTUH H MAaIIMHOCTpOoeHUH. — 3amopoxbe, 2000.— Ber. 2. —
C. 71 -"74.

7. boxoncknii, A.W. Konebanus karymek B kaHaroBplommx MmammHax / A.W. boxonckuii, E.B. XpomoB //
Hunamuka u npounocts MamnH. Becthuk HTY XIIH, Bein. 25. — Xapskos, 2001. — C. 53 — 56.

24 Ne 5 (325) 2017




(I)yHIlaMeHTa.]ILH])Ie U NPUKJIAIHBbIC l'[pOﬁ.]'[eM])I TEXHUKH H TEXHOJIOI'HHA

8. boxoHckwuii, A.M. AHanu3 KoebareabHbIX MPOIECCOB MPH MEPEMOTKE IIUHHOMEPHBIX u3nenuit / / A.W.
Boxonckwuii, E.B. Xpomos / Ontumu3anust mpou3BoACTBeHHBIX TporeccoB. Bectauk Cesl'TY, Boim.3. — CeBacromnons,
2000. — C. 70-73.

9. I'mymxo, M.®. CranbHbie nogbeMubie kaHatel / M.®@. ['mymko. — K.: Texnanka, 1966. — 327 c.

10. IMucapenxo, I'.C. Conporusnenne matepuanos / I'.C. [Tucapenko — K.: Bumma mkomna, 1979 — 696 c.

Xpomos Erop Biragumuposuy Iapmun Anexcanap FOpbeBunu

®OI'AOY BO «CeBacToronbCKuii DOI'AOY BO «CeBacTomnoyibCKui
rOCyTapCTBCHHBI YHUBEPCUTETY, TOCYJapCTBEHHBIH YHUBEPCUTETY,

r. CeBacToIoINb r. CeBacTormosb

KaHIUIAT TEXHUIECKUX HAYK, TOIEHT Kadeapsl KaHIUIAT TEXHUIECKUX HayK, JOUEHT Kadeaps
HHEPrOyCTAaHOBOK MOPCKHX CYZIOB H COOPYKEHHHA SHEProyCTaHOBOK MOPCKHX CYIOB H COOPYKEHHUHA
299053, r. CeBacTornoJib, yi. YHUBEpCUTETCKasl, 33 299053, r. CeBacTorouib, yi. Y HUBepcUTeTCKas, 33
Temn.: +78692243561 Temn.: +78692243561

E—mail: ev.khromov@mail.ru E—mail: aleksander.garshin@mail.ru

E.V. KHROMOV, A.Yu. GARSHIN

CALCULATION OF ALLOWABLE PULL FOR ELEMENTS OF A STEEL
ROPE WHEN STRANDING

Abstract. The paper deals with theoretical and experimental study of assessment of a maximum permissible
value of pull for elements of a steel rope when stranding.

Keywords: preformation degree, technological pull, wire rope closing machine, stranding, charging spool,
strand pull

BIBLIOGRAPHY

1. Bukshteyn, M.A. Proizvodstvo ispolzovaniya stalnykh kanatov / M.A. Bukshteyn. — M.: Metallurgiya, 1973.
—358s.

2. Vetrov, A.P. Dinamicheskive nagruzki v provolokakh metallokorda pri svivke i metody ikh snizheniya /
A.P. Vetrov, N.K. Goncharenko, V.V. Lebedev // Nauchnyye trudy SPI. — Sevastopol, 1993. — Vyp.1. — S.67-76.

3.Ryzhikov V.A. Natyazhnyye ustroystva kanatovyushchikh mashin / V.A. Ryzhikov. — Novocherkassk:
NGTU, 1994. — 134 s.

4. Bokhonskiy, A.L. Issledovaniya kolebatelnykh protsessov pri peremotke provolok / A.l. Bokhonskiy // Tezisy
dokladov nauchno-tekhnicheskoy konferentsii «Mekhanika i novyye tekhnologii». — SevGTU, Sevastopol, 1995. — S.71-73.

5. Khromov, Ye.V. Eksperimentalnoye issledovaniye kharakteristik treniya v lentochnykh tormozakh
kanatovyushchikh mashin / Ye.V. Khromov // Vestnik SevGTU. — Sevastopol, 2000. Vyp. 25. —S. 114 — 116.

6. Khromov, Ye.V. Kompvyuternyy analiz dvizheniva pri nalichii dvizhushcheysya friktsionnoy svyazi / Ye.V.
Khromov // Novyye materialy i tekhnologii v metallurgii i mashinostroyenii. — Zaporozhye, 2000.— Vyp. 2. — S. 71 —
74.

7. Bokhonskiy, A.I. Kolebaniya katushek v kanatovyushchikh mashinakh / A.I. Bokhonskiy, Ye.V. Khromov //
Dinamika i prochnost mashin. Vestnik NTU KHPI, Vyp. 25. — Kharkov, 2001. — S. 53 — 56.

8. Bokhonskiy, A.I. Analiz kolebatelnykh protsessov pri peremotke dlinnomernykh izdeliy / / A.I. Bokhonskiy,
Ye.V. Khromov // Optimizatsiya proizvodstvennykh protsessov. Vestnik SevGTU, Vyp.3. — Sevastopol, 2000. — S. 70-73.

9. Glushko, M.F. Stalnyye podyemnyye kanaty / M.F. Glushko. — K.: Tekhnika, 1966. — 327 s.

10. Pisarenko, G.S. Soprotivleniye materialov / G.S. Pisarenko — K.: Vishcha shkola, 1979 — 696 s.

Khromov Egor Vladimirovich Garshin Aleksandr Turevich
Sevastopol State University, Sevastopol State University,
PhD, Associate Professor of the Department «Ship PhD, Associate Professor of the Department
power plants and structures «, «Ship power plants and structuresy,
Sevastopol, Universitetskaya, 33 Sevastopol, Universitetskaya, 33
Tel. +78692243561 Tel. +78692243561
E—mail: ev.khromov(@mail.ru E-mail: aleksander.garshin@mail.ru
YIK 621.7

10.A. IABPUHEHKO

PACCEUBAHUE T’EOMETPHUYECKHUX U CUJIOBbBIX TAPAMETPOB
TP N3I'OTOBJIEHUUA ITPYKHUH CKATUSA

Ne 5 (325) 2017 25




ManmuHOCTPOUTEIbHbIE TEXHOJOTHH U 000py/1I0BaHHE

AHHOTAUUSA. M3yyeHo pacceusanue ONUHbL NPYHCUHLL 8 HpoYecce U320MOGIeHUs U GIUAHUE HA CUNOBble
xapaxmepucmuku npysxcunsl. Ilpeonodcena u ucnvimana KOHCMPYKYUS KOHMPONbHO20 NPUCNOCOONEHUs, KOMOPAs
3HAYUMENLHO NOBBICUNA TMOYHOCIb HACMPOUKU NPYICUHOHABUBOUHO2O ABMOMAMA, 8 pe3yIbmame 4e20 NpaKmuiecku
ucue3 Opax no HenapaiIeIbHOCMu Mopyes.

KuroueBble cji0Ba: npyicunsl cocamus, HABUSKA NPYICUH, 2e0OMempuiecKue napamempsl NPY*CUHbL.
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Yu.A. LAVRINENKO

DISPERSION OF GEOMETRIC AND POWER PARAMETERS DURING
MANUFACTORING PROCESS OF COMPRESSION SPRING

Abstract. The dispersion of the length of the spring and the influence on the spring power parameters during
the manufacturing process are researched. The design of the control device was proposed and tested, which
significantly increased the accuracy of tuning of the coiling automaton. As a result the defect of nonparallelism of the
ends of spring was practically disappeared.

Keywords: compression spring, coiling of spring.
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MALUIMHOBEANEHUE U MEXATPOHUKA
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PABPABOTKA SQHEPT'O®®EKTUBHOI'O MEXATPOHHOI'O MOAYJIA
JJIS1 ATBbTEPHATUBHOM SHEPTETUKHU U IPYTUX IPUMEHEHUIA

AHHOTANMA. B cmamve onucano co30anue MexampoHHo20 Mooy Oia nogopoma gomobamapeii cOIHEYHO
anekmpocmanyuyu. B mexanuueckon uacmu MOOYIA NpUMeHeH peoyKmop, 6blNOIHEHHBlll HA 6a3e KyIauKooll
KOAKCUANLHOU  pAOUANbHOU NAOCKOU nepedaya ¢ NpoMedlCyMmOUYHbIMU menamu Kavenus. Buvieedenmvl ocnogHvle
KuHeMamuyeckue napamempvl OAHHOU Nnepedayu. OnpedeleHo NepedamoyHoe OMHOUIEHUE U 6bl6eOCHO YPABHEHUe
npoguns 3yba xoaeca. Taxsce npouzseder aHAIU3 KUHEMAMUKU nepedayu ¢ 00UHAKOBLIM YUCIOM 3Y0be6 NPpopuiIbHO20
KOJeca u ¢ pasHblM Yuciom men Kavenus. [1o0 KOHCmpyKmueHbIM 2abapumam cnpoeKmuposan MexampoHHbli MOOYIb,
uepmedc «83pblBOM», KOMOpo2o npedcmagien 8 cmamve. lIpogeden amanus HANPAHCEHHO—OEPOPMUPOBAHHOLO
cocmoanUs Hauboaee HASPYHCEHHBIX dNleMeHMos nepedadu. Paspabomana cmpykmyphas cxema MexampoHHO20 MOOYIA
€ 8b100POM OCHOBHBIX INEKMPOHHBIX dnemenmos. [Ipusedena cmpykmypHas cxema onmumanbHo2o ynpasienus BLDC
INEKMPONPUBOOOM, 8 Kayecmee (QYHKYUU MUHUMU3AYUU BbIOPAHA 3ABUCUMOCMDL OM XAPAKMEPUCMUK NepexoOH020
npoyecca ckopocmu  epawjenus  osueamens. Cumnmesuposan camonoocmpausaiowuiica IIH/ pezynamop, c
npuMeHeHueM 2eHeMUYecKo2o aneopummd.

KnroueBble ciioBa: mexamponnwiii Mooyns, BLDC 0sucamens, Mexanuueckas nepeoaya ¢ npomedlcymoyHbimu
menamu Kadenmus, ypasHenue npoguas 3y6a npo@uibHo20 Kolecd, ONMUMANbHOe YNpasneHue, 2eHemudecKue
aneopummbl.

Paboma evinonnena npu unancosoit noooeprcke Munucmepcmea oopazosanus u Hayku Poccuiickoii
Dedepayuu (konmpaxm Ne 02.G25.31.0190).
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A.S. BELYAEV, K.G. SHIBINSKIY, S.A. BAIDALY

DEVELOPMENT OF ENERGY-EFFICIENT MECHATRONIC MODULE
FOR ALTERNATIVE ENERGETIC AND OTHER APPLICATIONS

Abstract. The article describes the creation of mechatronic module to rotate photo—battery of solar power
station. In the mechanical part of the module applied a reducer, which based on cam coaxial radial flat gear drive with
intermediate rolling bodies. Derived the basic kinematic parameters of the transmission, namely determined gear ratio
and the equation of wheels tooth profile. Also the analysis of the kinematics of the transmission with the same number
of teeth of the profile wheels and with a different number of rolling bodies. Regarding constructive dimensions designed
the mechatronic module, which explosion view is presented in the article. The analysis of stress—strain state of the most
loaded elements of the transmission is conducted. Structural diagram of mechatronic module with a selection of basic
electronic elements is developed. Structure of optimal control of BLDC electric drive is presented, as a function of
minimization the dependence on characteristics of the transition process of the motor speed is selected. Synthesized an
adaptive PID controller using genetic algorithm.

Keywords: mechatronic module, BLDC drive, gear drive with intermediate rolling bodies, equation of
profiled wheels tooth profile, optimal control, genetic algorithm.
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A.B. CbITHUH, A.1O0. POJUYEB, A.B. KY3ABKA

INPUMEHEHHME BUMOP®HBLIX YIIPYTI'UX 3JIEMEHTOB
B JIEIIECTKOBBIX I'A30AMHAMMNYECKUX ITOAIINITHUKAX

AHHOTamusl. B cmamve paccmampueaiomcs  a0anmueHvle  OnOpbl  POMOPO8  GbICOKOCKOPOCTHbIX
mypbomawiun. B kauecmee onop GulOpamvl MexampoHHvle 2a300UHAMUYECKUE NOOUUNHUKU C YRPYeO—NoO0amaugou
ONOPHOU NOBEPXHOCMbIO. ABMOpPbI Npednazaiom 6 Kawecmee YNPYeux dIeMEHmOo8 — MHOZOCIOUHblE JIenecmKu ¢
npuMeHeHuem OUMOPPHBIX Nbe30INEKMPUYECKUX DNEMEHMO8, paboOMarwux 6 pejicume 2eHepamopa Oiist Onpeoeienus
Oeghopmayuii ynpyeux snemMenmos, a Mmaxdice 6 pedcume aKmyamopa Oas opMuposanus ONMuMAaibHol ONOPHOU
nosepxnocmu. Ilpedcmagienvl 0cHo8Hbie CHOCOObI, 0COOEHHOCMU U OCHOBHblE XAPAKMEPUCMUKU NOOKIIOYEHUS
oumopghos k ucmounuxy numanus. Ilpeonooicena Konyenyus MHOLOCIOUHBIX YAPYSUX DNIEMEHMO8, MEXHOA0SUYECKUL
npoyecc ux U320MoGNeHUs. U pe3yibmamsl NPaKmuieckoll pealu3ayui 6 6ude MexampoHHO20 MHO201eNeCmKO8020
2a300UHAMUYECK020 — NOOWUNHUKA ¢ OUMOpPHbIMU — nbe30IneKmpuyeckumy  Jenecmrkamu.  Ilpedcmaenena
Mamemamuyeckas Mooeib OAHHO20 6Udd ONOP HA OCHOGAHUU YpaeHeHust Peilinonbdca Onsi clos 2a3080U cMA3KU, d
Maxoice ypasHeHul meopuil ynpy2ocmu 1 nbe3021eKmpuiecko2o sggexma. Onopras nOBEPXHOCHb KANCO020 YRPY2020
9eMeHmMAa ONUCAHA MOMEHMHOU meopuel MOHKOCMEHHbIX HE3AMKHYMbIX YUTUHOPUYECKUX 0000YeK, 6usiHue
OUMOPEDHBIX NbE30IIEMENMO8 3A0AHO SPAHUYHBIMU YCIOBUIMU HA C60600HOU 0bpazyoueti Kaxicoo2o Ienecmkd.

KiroueBble CJI0Ba: OuMOpghHbLL DlleMenm, JenecmKosbill 2a300UHAMUYECKULl NOOUWUNHUK, AKMUBHOE
VApasneHue, MexampoHuKd, Nbe309J1eMenm, YUTUHOpUYecKue 060104KY.

Ilpeocmasnennvie uccnedosanus 6vinojiHeHsvl 6 pamkax npoexkma 9.2952.2017/IT4 npoexmmuoii yacmu
2ocyoapcmeennozo 3aoanus «Co3zoanue MHOZOPYHKYUOHATLHOZO 1A00PAMOPHO—MEMO000102UHECK020 KOMAIEKCa
00U eUHIICEHEPHOIL NOOZOMOBKUY.
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A.V.SYTIN, A.Yu. RODICHEV, A.V. KUZAVKA

APPLICATION OF BIMORPH ELASTIC ELEMENTS IN FOIL GAS
DYNAMIC BEARINGS

Abstract. The present paper considers adaptive rotor bearings of high—speed turbomachines. The mechatronic
gas dynamic bearings are chosen with elastic surface. Authors suggest using multilayer foils with bimorph piezoelectric
elements that operate in the generator regime to determine the deformation of elastic elements and in the actuator
regime to form an optimal bearings surface. The paper shows basic methods, main features and characteristics of
bimorph connection to the power supply. A concept of multilayer elastic elements, technological process of their
manufacturing and results of their application to a mechatronic foil gas dynamic bearing are presented. A
mathematical model of the bearings in question is shown based on the Reynolds equation for the gas film, equations of
theory of elasticity and additional expressions for consideration of the piezoelectric effect. The surface area of every
elastic element is described using the momentum theory of thin—walled nonclosed cylindrical shells and the effect of
bimorph piezoelements is taken into account by means of setting the boundary conditions along the free generatrix of
each element.

Keywords: bimorph element, foil gas dynamic bearing, active control, mechatronics, piezoelement, cylindrical
shells.
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A.P. TJTAJIBIIIEB, A.B. I'JTAJIBIIIEBA

PA3ZPABOTKA, PEAJIM3AIINA U HCCIIEJOBAHUE AHAJIU3ATOPA
MBIINEYHOU AKTUBHOCTH JIA 3AJTAYH YIIPABJIEHUSA
BUOHNYECKUM ITPOTE30OM KUCTHU PYKH

AHHOTauMs. B pabome nposedeno ucciedosanue cyueCmayouux nooxo008 0is peuleHus 3a0a4u ynpagieHus
OuoHuyeckum npomesom Kucmu pyku. Ilpeodnosicen ananuzamop MululedHOU aKMUHOCMU OaMYUKAMU KOMOPO2O
SABNIAEMCA MAMPUYA NbE30ITNEMEHNOE, PEUCMPUPYIOWAs MEXAHUYECKYIO AKMUBHOCMb OMOETbHbIX MbliY NPeOniedbsi,
omeeyarowux 3a mMaHunyiayuio naivyes. Pazpabomanvi u onucanvl yugposas 3D modens omaadounozo maxema
OUoHUYeCcK020 npome3a KUCMU pPYKU U CMPYKMYPHASL CXeMd AHAAU3amopa mbvleyHot axmuernocmu. Takoice
U320MOBNIEHbL OMIAOOYHBIIL MAKen DUOHUYECKO20 Npomesa U bpaciem aHaIu3amopa ¢ UCNOAb308aAHUEM AOOUMUBHBIX
mexHono2uti u 060pPYOOBAHUsL C HUCTOBbIM NPOSPAMMHBIM Ynpasienuem. Bvinoaneno uccrnedosanue npeonodcennozo
AHAIU3AMOPA MBIUEYHOU AKMUGHOCTU NPU PESUCMPAYUU CUSHATI08 C MAMPUYbl €20 OamuuKo8, Pa3MeujeHHbIX Ha
NOBEPXHOCIMU MblUY NPEeONniedbss PYKU YeI08eKd NPU GbINOIHEHUU MAHUNYIAYUL, KAK OMOENIbHbIMU NATbYaMU KUCIMU
PYKU, MAaK U KUCMU 6 YETIOM.

KaloueBble cioBa: Ouonuxa, npomes, @usuoiosuyeckue CueSHaibl, Yer08eKo—MAWUHHBIL uHmepgelic,
MAMPUYHASL CUCIEMA Pe2UCPAYUL.
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A.R. GLADYSHEV, A.V. GLADYSHEVA

DEVELOPMENT, IMPLEMENTATION AND STUDY OF MUSCLE
ACTIVITY ANALYZER FOR CONTROL TASKS WITH THE BIONIC
PROSTHESIS OF A HAND

Abstract. In the article, a study of existing approaches for solving the problem of control of bionic prosthesis
of a hand. The analyzer of muscle activity sensors which is a matrix of piezoelectric elements, recording the mechanical
activity of individual muscles of the forearm responsible for the manipulation of the fingers. Developed and described
the digital 3D model debugging layout of bionic prosthesis of a hand and a block diagram of the analyzer of muscle
activity. Also made the debug layout bionic prosthesis and bracelet of the analyzer with the use of additive technologies
and equipment with numerical control. The research proposed analyzer of muscle activity during registration of signals
from the sensor its sensors located on the surface of the muscles of the forearm to the hand through the manipulation of
individual fingers of the hand and the brush in General.

Keywords: bionics, prosthesis, physiological signals, man—machine interface, dot matrix recording system.
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B.B. [IPENIC

MATEMATHUYECKAS MOJIEJIb ®PAKTUYECKOMH
INPOU3BOAUTEJBHOCTHU POTOPHOI'O BYHKEPHOI'O
3AT'PY30OYHOI'O YCTPOUCTBA C BPAIIAIOIIIUMUCA BOPOHKAMMU

AHHOTamMs1. B cmamve paccmompen HO8bil NOOX00 K NOCMPOEHUIO KOPPEKMHOU MAMEMAMUYeckol Mooeu
haxmuueckol NPOU3BOOUMENTLHOCIU  POMOPHO20  OVHKEPHO20 3A2PY304H020 YCMPOUCMEd C  GPAUAIOUUMUCS
6OpOHKAMU 07 3AX8AMA PABHOPAIMEPHBIX OCECUMMEMPUUHBIX NPeOMemos 00pabomku Gopmvl men 6paujeHus..
Hedocmamkom mamemamuyeckux (ynxyuti, npeoniodtceHHblXx panee Ok ONUCAHUS 8ePOSIMHOCHEU, GXOO0SUX 8
Mamemamuyeckue Mooenu GaKmuieckou npouzgoo0umenbHOCHy OYHKEPHbIX 3a2PY30YHbIX YCMPOUCME, SA6ISEMCs Mom
Gaxm, umo 6 3asucumMocmu om 3HAYEHULl APSYMEHMO8 OHU MOSYM UMEeMb NPOU3BOTbHbIE 3HAYEHUS, 6 MOM HUCTe
Oonvule eOUHUYbL UAU MEHbUE HYIS, YMO NPOMUBOPEHUM OUULECKOMY CMbICTY 6eposmuocmu. [{is onucanus
seposimHocmeti nPeoiodiCceHbl HOgble MAMeMAmu4ecKue 3a6UCUMOCIU HA OCHO8E NOKA3AMENbHOU QYHKYUL U DYHKYUU
Tomnepya. Hcnonvzosanue ykazaHnvlX QYHKYud no3601un0 NOAYyYUmMb 0Oonee KOPPEeKMHYIO U  A0eK8AMHYIO
MAMeMAMUYeckyro Mooeb akmuieckol npou3go0UumenbHOCmY pomopHo20 OYHKEPHO20 3a2Py304H020 YCMPOUCMEa ¢
8PAWAIOWUMUCS BOPOHKAMU, NPUMEHAEMO20 8 MEXHOTIOSUYECKUX POMOPHBIX MAUUHAX.

KaioueBble clioBa: mamemamuyeckass MOOeb, (akmuyeckasi npou3sooumenbHoCmy, OYHKePHOe 3a2py304HOe
YCMPOUCME0, 8pAUAIOUAsiCsl BOPOHKA, MEXHON0SUYECKAsL POMOPHASL MAUUHA.
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V.V. PREIS

A MATHEMATICAL MODEL OF THE ACTUAL PRODUCTIVITY OF THE
ROTARY HOPPER FEEDING DEVICE WITH A ROTATING FUNNELS

Abstract. The article describes a new approach to the construction of correct mathematical model of the
actual productivity of the rotor hopper feeding device with a rotating funnels to capture ranolazine axisymmetric
objects process the form of bodies of revolution. The disadvantage of mathematical functions, proposed earlier to
describe the probabilities included in the mathematical model the actual productivity of the hopper feeding device is the
fact that depending on the argument values, they can have arbitrary values, including greater than one or less than
zero, which contradicts the physical meaning of probability. To describe the probabilities of the proposed new
mathematical dependences on the basis of exponential functions and functions of Gompertz. The use of these functions
allowed us to obtain more correct and adequate mathematical model of the actual productivity of the rotor hopper
feeding device with a rotating funnels used in technological rotor machines.

Keywords: mathematical model, actual productivity, hopper feeding device, a rotating funnel, technological
rotor machine.
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NCCIEJOBAHUE IMHAMUKU IBUKXEHUSA JIETATEJABHOI'O
AIIITAPATA C MAIITYIIUM KPBIJIOM C ITIOMOIIIBIO CPEJACTB
MATLAB / SIMULINK / SIMMECHANICS

AHHoTanust. Cmambs noCceaweHa uccied08anuio OUHAMUKY JIeMAMeIbH020 annapama ¢ Maulywum Kpuliom,
MAaK Ha3vl8aemo20 OpHUMONmMepa, u CO30aHUI0 €20 GU3YanbHou Mooenu. Pobom cocmoum u3 namu nocie008amenbHo
COEOUHEHHBIX MeNCOY COO0U BPAUAMETLHLIMU NAPAMU 36€HbES, YEeHMPATbHOe U3 KOMOPbIX — KyO, UMUMUPYIOWUIL
meno, a OCmanvHvle — NONAPHO COeOUNEHNbIE NIACIMUHDBL, AGNAIOUWUEC NO00OUeM Kpulives. Takas koHcmpykyus 6vlia
paspabomana ¢ yeavio NOGMopums UL KOHCMPYKMUBHO NPUOIUIUMBCA K OUOHUYECKOMY NPOMOMuUny annapama —
yaiike. J{na pearuzayuu nOAEMa ¢ yervio OANbHelue20 UcCi1e008anus e20 OUHAMUKY ObLNA UCHONIb308AHA CO30AHHASA
parnee MAmemMamudeckas Mooelb, Onpeoeisiowas cmenetb 63auMoOelicmeus annapama ¢ 6030yuiHol cpedoi. Ha
OCHOGAHUU NOJYYEHHbIX Pe3yIbMamos Obllu UCCIe0068aHbL MPU PEdCUMA NONEMA: NOObLEM, 3A8UCAHUE U CHUICEHUE.
Hccnedosana 3a6ucumocmes HAX0HCOEHUS annapama 6 ONPeOeiEéHHOM pedcume om 4aCmomsl Maxo8 KPblibes.

Kniwouegvie cnoea: maxoném, opuumonmep, Kpblio, CULbl AIPOOUHAMUUECKO20 CONPOMUGLEHUS, MAaXU,
DPedNCUMbl noéMA.
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V.A. DMITRIEV, B.V. LUSHNIKOV, L.Yu. VOROCHAEVA, E.N. POLITOV, S.F. YATSUN

INVESTIGATION OF THE DYNAMICS OF THE MOVEMENT
OF AN AIRCRAFT WITH A FLAPPING WING WITH THE HELP
OF MATLAB / SIMULINK / SIMMECHANICS

Abstract. The article is devoted to the study of the dynamics of an aircraft with a flapping wing, the so—called
ornithopter, and the creation of its visual model. The robot consists of five links connected in turn by rotational pairs of
links, the central one of which is a cube simulating the body, and the rest are pairwise connected plates, which are
similar to wings. This design was designed to repeat or constructively approach the bionic prototype of the apparatus —
the seagull. To implement the flight for the purpose of further research of its dynamics, a previously created
mathematical model was used that determines the degree of interaction between the device and the air environment.
Based on the results obtained, three flight modes were investigated: ascent, hovering and descent. The dependence of
the location of the apparatus in a certain regime on the frequency of wing wings is investigated.

Keywords: sword, ornithopter, wing, aerodynamic drag force, swings, flight modes.
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[IPUBOPbLI, BUOTEXHUYECKUE CUCTEMbI
U TEXHOJIO nn

YK 531.74.082.4

A.H1. HEBHAHOB

JATUYUK KOHTPOJIA NONEPEYHONU HEPOBHOCTHU
ZAKEJE3HOAOPOXXHOI'O TYTU C MAATHUKOBBIM 3JIEMEHTOM,
HOJHOCTBIO ITOT'PY’KEHHBIM B ’KUJIKOCTb

AnHOTammsi. Paccmompenvt  memponozuueckue Xapakmepucmuky —Oamyuxa KOHMPOAs NONEPeyHoll
HEPOGHOCIU  JICENIe3HOOOPONCHO20 NYMU, OCHOBAHHO20 HA MAAMHUKOBOM MEXAHUYECKOM JjleMeHme, KOMOopbiil
NOIHOCMbIO NOSPYIHCEH 8 O0OHOPOOHYIO BA3KYIO HCUOKOCmb. IIpugedenvl mamemamuieckas Mooenb aKyCmuiecKkou
nOOCUCmEMbl, C NOMOWbIO KOMOPOU OCYWEeCMEISemcs CbeM UHGopmMayuu 06 yeae HAKIOHA, U MamemamuiecKue
MoOenu OUHAMUYECKUX XAPaKmepucmux oamyuxa. Mcciedosana 603MO*CHOCHb NOGbIUEHUSL IMOYHOCIU OAMYUKA.

KnaroueBble ciaoBa: damuuk, MAsmuux, JHCUOKOCMb, YIbMPA36yK, Memponro2udecKue Xapakmepucmuxi,
Mamemamuyeckas Mooens
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BASED ON A PENDULUM, THAT FULLY IMMERSED IN A FLUID,
SENSOR FOR MEASUREMENTS OF THE TRANSVERSE
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CROSSLEVEL OF RAILWAYS

Abstract. Metrological performances of the sensor for measurements of transverse crosslevel of railways are
presented. Also mathematical models of acoustic and pendular subsystems of sensor are presented. Possibility of
increase of accuracy of the sensor is studied.

Keywords: sensor, pendulum, fluid, ultrasound, metrological performance, mathematical model.
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JI.M. MAJIIOTUH

CUCTEMA J1JIS1 MOPCKUX TPABUMETPUUYECKNX U3MEPEHUI
MOBBIINIEHHOM TOYHOCTU C CAMOHACTPOMKOMN TAPAMETPOB
IT'NPOCTABUJIN3ATOPA

AHHoTauus. [lpeonosicena cmpykmypHas cxema UHOUKAMOPHO20 — 2UPOCMAOUIUIAMOPA  MOPCKO20
epasumempa ¢ CAMOHACMPOUKOL NAPAMEmpPO8 KOHMYPO8 KOPPeKyuu, 00ecneuusarowas MUHUMU3AYUIO NoZpeuHocmel
2pasuUMempudeckux UsMepeHull 8 YClO08UAX MPEeXKOMNOHeHMHOU u3MeHAouelicsa Kauku kopabna. Ilpusedeno
mamemamuyeckoe — onucanue — cucmemvl.  Chopmynupoeanvl  Kpumepuu — CAMOHACMPOUKU — RAPAMEMPOS
KOPpEeKmupylouje2o YCmpoucmed, y4umulearouue usmeHeHie opoumanbHo2o 08UdICEHUs], KULe6ol, OOpmogol Kauku u
puickanus kopabns. IIpoeedena oyeHka cucmemMamuyeckoll No2peuHocmy upoCmadUuIu3UpoOSaHHO20 2pasumMempa us—
3a yCcKopeHuti U HAKIOHO8 OCHOBAHUSL.

KioueBsie ciioBa: mopckou epagumemp, cupocmaduiu3amop, CamoHacmpouxa napamempos.
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D.M. MALYUTIN

SYSTEM FOR SEA GRAVIMETRIC MEASUREMENTS
INCREASED ACCURACY WITH SELF-ADJUSTMENT
OF PARAMETERS GYROSTABILIZER

Abstract. The block diagram displays the sea gravimeter gyrostabilizer with correction contours parameters
self~adjustment, providing minimal gravimetric measurements errors in conditions of three—componental variable ships
rolling is offered. The mathematical description of system is resulted. Devices parameters self-adjustment criteria,
considering the change of orbital movement, keel, onboard rolling and ships roving are formulated. The estimation of a
regular error of gyrostabilized gravimeter caused by accelerations and inclinations of the basis was performed.

Keywords: sea gravimeter, gyrostabilizer, self-adjustment of parameters.
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E.B. BEPIHEHHUK, I1.B. 3AKAJIKHMH, H.A. KYIIPUAHOB, I1.10. CTAPOAYBLIEB

ClHOCOBb OBHAPYXEHHUA HECAHKIIMOHUPOBAHHO
YCTAHOBJIEHHBIX PAITMOJJIEKTPOHHBIX CPEJICTB
HA ABOHEHTCKHUX JIMHUAX CBsA3HU

AnHoTaumsA. B cmamve paccmampugaemcs cnocod OOHAPYICeHUs HeCAHKYUOHUPOBAHHO YCMAHOBIEHHBIX
PAOUOINEKMPOHHBIX CPEOCME HA AOOHEHMCKUX TUHUAX C653U, KOMOPbIl MOodcem Oblmb UCNOIb3068AH OISl BbIAGIEHUS
MEXHUYECKUX KAHAN08 YMeYKu KOHGUOeHYUanbHoU unpopmayuy, 00pa308aHHbIX ¢ NOMOWDBIO HECAHKYUOHUPOBAHHO
VCMAHOBIEHHBIX HA ADOHEHMCKUX TUHUAX PAOUOITIEKMPOHHBIX CPeOCMS.

KnioueBble cinoBa: mexuuueckuil Kanan ymeuku, 31eKmpoHHoe YCmpoucmeo, paouodieKmpoHHoe cpedcmeso.

CIIMCOK JIMTEPATYPbI

1. Jlobamer, A.K. 3ammra wHPOpPMAIUU OT yTEYEK IO TEXHHUYCCKHM KaHaiaM. [DJIEKTPOHHBIN pecypc]: —
URL: http/ http://mascom—uc.ru/library/354/. [lata obparenus 29.06.2017 r.

2. Crapony6ues, F0.11. Ympasnenne xadectBoM mH(popManmoHHbx yeryr / A.H. berae, M.A. JlaBnsaToBa,
I0.U. Crapony6ues // — CI16.: U3n—Bo [TonmutexH. Yu—Ta, 2017. — 454 c.

3. Xopes, A.A. Texuuueckas 3amura nHpopmanuu 1.1. / A.A. Xopes // — Mocksa.: HIIL] «Ananutuka», 2008.

4. 3akankuH, [1.B. Cmocob6 oOHapyXeHHS HECAaHKIIMOHMPOBAHHO YCTAHOBJICHHBIX HA MPEINPUSTHH
anekTpoHHBIX ycrporictB / [1.B. 3akankwn, I1.FO. Crapomybues, E.B. Kpyraenko // IIpoOGneMbl SKOHOMHKH W
yIpaBIeHUsS B TOProBiIe U NMpoMbluieHHOCTH. — 2014, — Ne 2(6). — C. 99 — 105.

5. 3akankuH, I1.B. Cmoco6 3ammTel OM3HEC—IIPOIIECCOB, HCHOJB3YIOMUX YAaJCHHBIE HWH(MOPMAIMOHHEIC
pecypcel  TocpelncTBOM omHomaroBoi ayreHtudukarmmu / A.A. Eprpados, I1.B. 3akamxun, E.B. Cyxopykona,
J.E. lyrypos // IIpobieMbl 5JKOHOMHKH U YIIPaBIeHUS B TOProBie U mpoMbinuieHHocTH. — 2013. — Ne 3. — C. 60-67.

6. Crapoxy6ues, I0.11. Cioco6 MOBHIIIEHNS 3aIIUIIEHHOCTH JIEMEHTOB TEPPUTOPHAIBHO pacIpelesIeHHBIX
WH(POPMAIMOHHO—TeIeKOMMYHHKannoHHEIX cucteM / FO.M. Crapomy6mes, E.B. Cyxopykoma, [I.}O. f610x0B //
[IpoOembl 5KOHOMHKH U YIIPaBJIEHHS B TOPTroBIle U IpombliinieHHocTd. — 2015. — Ne 1 (9). — C. 95-100.

7. 3akankuH, [1.B. AHaiM3 cepTUHUUUPOBAHHBIX MMPOTPAMMHBIX aHTHBUPYCHBIX cpeacTB / A.B. KupbsHos,
I1.B. 3akankus, E.B. Cyxopykosa // [IpoGiieMbl 5KOHOMHKH U YIIPABJIEHHs B TOPTOBIE U MPOMBIUIeHHOCTH. — 2013, —
Ne 3. —C.92-95.

8. 3akankuH, [1.B. Cioco6 oOHapy»eHUs IEKTPOHHBIX YCTPOMCTB HECAaHKLIMOHHMPOBAHHO YCTAHOBJICHHBIX B
koHTposnpyemoit 3oue / U.C. benukosa, I1.B. 3akankun, F0.U. Crapoayoues, E.B. Cyxopykosa // ®yHnameHTaIbHbIC
Y TIpUKJIaHBIE TTIPOOIeMbl TeXHUKH B TexHoJoruu. — 2016. — Ne 5 (319). — C. 150-156.

40 Ne 5 (325) 2017




(I)yHIlaMeHTa.]ILH])Ie U NPUKJIAIHBbIC l'[pOﬁ.]'[eMbI TEXHUKH H TEXHOJIOI'HHA

9. IMar. 2558333 Poccumiickass ®emepanmsa, MIIK GOIS 3/02. Crocob ompeaeiacHHus MECTOMOIOKEHHS
HECAHKIIMOHHPOBAHHO YCTAHOBJICHHBIX Ha OOBEKTE D3JEKTPOHHBIX ycTpoucTB. /3akanmkuH [1.B., Capuenko lO.E.,
Craponyoues .M., Cyxopykoa E.B., IlamkoBa H.B.; 3asButens u mareHTtooONanarens DenepaibHOE
rOCYAapCTBEHHOE OOPKETHOE 00pa30oBaTeNbHOE YUPEXIEHUE BhICHIEro MpodeccHoHanbHOro obpasoBanus «CaHKT—
[eTepOyprckuii TOCYJapCTBEHHBIH TOPrOBO—>KOHOMHUYECKHH yHHBepcuteT». — 2014112381/07; 3assn. 31.03.2014;
omy6ut. 27.07.2015. - 21 c.

10. Iat. 2621455 Poccuiickas denepanms, MIIK GOIR 29/08. Criocod oOHapyKeHUsI HECAHKIIMOHUPOBAHHO
YCTaHOBIICHHBIX PaIHOAIEKTPOHHBIX CPEACTB Ha aOOHEHTCKUX NHHMAX cBsa3u. / 3akankue [1.B., Kympusao H.A.,
Craponybues ILIO., Crapoayoues FO.U., CyxopykoBa E.B.; 3asButens u marentooOnamatens CrapomyoOueB I1€rp
IOpbeBuu. — 2016119180; 3asB1. 17.05.2016; omy6n 06.06.2017. — 13 c.

Bepmiennuk Esiena BajiepreBHa 3akankul [laBena BaagumupoBuu
Boennast akagemus csizu, T. Cankt—IlerepOypr KaHIUAT TEXHUYECKUX HayK.
KaH/WUAAT TEXHUYECKUX HAYK, COTPYAHHK E-mail: ansmed82@mail.ru

Tem.: 8(911)916-31-05
E—mail: sukhorukova lena@mail.ru

Kynpunsnos Hukura AnexceeBu4 CraponyoOues IIéTp IOpreBnu
Boennast akanemust cBsizu, T. Cankt—IlerepOypr E-mail: ansmed82@mail.ru
COTPY/IHUK

Ten.: 8(911)916-31-05
E-mail: ansmed82@mail.ru

E.V. VERSHENNIK, P.V. ZAKALKIN, N.A. KUPRIJANOV, P.Yu. STARODUBTSEV

WAY OF DETECTION THE ESTABLISHED RADIO-ELECTRONIC
MEANS ON SUBSCRIBER LINES OF COMMUNICATION
ARE NOT AUTORISED

Abstract. In article, the way of detection of illegally established radio—electronic means on subscriber lines of
communication used for identification of the technical channels of leakage of confidential information formed by means
of the radio—electronic means, which are illegally established on subscriber lines, is considered.

Keywords: technical channel of leak, an electronic device, radio—electronic means.
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A.B.I'PEUEHEBA, H.B. IOPO®EEB, O.P. KY3MUKNH

METO/IUKA OHEHKH CTEIIEHU TPEHUSA CETMEHTOB
INO3BOHOYHUKA HA BA3E COBMECTHBIX TOHUOMETPUYECKHUX
N BUOTPUBOJIOTUYECKUX NCCJIIEAOBAHUU

AnHoTanusi. Cmamus noceswena paspadomke mMemooa OYeHKu cmeneHu mpeHus cesmenmos no360HOUYHUKA
OlA BbIAGIEHUA HAYANLHOU CMAOUU NAMONOSUU U NOBLIUEHUS YPOGHA OeManu3ayuu pe3yibmamos 00C1e008aHUs.
IIpeonazaemess 8 CoSOKynHOCMU ¢ OnpedeneHuem axKmusHo20 U NACCUBHO20 00beMda OBUNCEHUL Ce2MeHMO8
NO360HOYHUKA (2OHUOMEMPUL) Pe2UCPUPO8Amsd YPOBEHb WYMA, CONPOBONCOAIOue20 Osu2amenvbhbie Oelcmeus
nayuenma (buompubonozus). O60CHO8AHO NpUMeEHEeHUe Memooa Gelieem—ananu3a O peuleHus 3a0a4 J10Kanu3ayuu
ocobenHocmell aKkyCmuyecko20 CUSHAA AGIAEMCs, 0arue20 803MONCHOCHb 00HOBPEMEHHO20 AHANU3A HACTOMHO—
BPEMEHHBIX XAPAKMEPUCIUK KOMNOHeHm cueHana. IIpumenenue onucannou 6 OanHou cmamve MemoouKy no3eoaum
nposecmu KOAU4eCMEEHHYI0 OYEHKY UHMEHCUBHOCMU 38YK08, d CUHXPOHU3AYUS NApamMempos 2OHUOMEmMPULecKo2o u
ouompubonocutecko20 UCcred08aHull NO360NAM 6bIAGUMb KOPPEIAYUOHHbIE 3A8UCUMOCU 0N Haubonee MOUHOU
JIOKAU3AYUY NPOONEMHOU 00AACMU U OOHAPYIHCEHUSA PYHKYUOHATLHBIX NRAMONOSUL HA Ce2MENMAPHOM YPOGHE.

KnroueBble ci10Ba: ouaenocmuka, no360HOUHUK, 2OHUOMEMPUs, OUOMPUDONIO2US, AKYCIMUYECKUL KOHMPOTb,
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A.V. GRECHENEVA, N.V. DOROFEEV, O.R. KUZICHKIN

METHOD OF EVALUATING THE FRICTION
OF THE SPIN SEGMENTS ON THE BASIS OF JOINT GONOMETRIC
AND BIOTRIBOLOGICAL RESEARCH

Abstract. The article is devoted to the development of a method for estimating the degree of friction of the
segments of the spine for revealing the initial stage of pathology and increasing the level of detail of the survey results.
It is proposed to record the level of noise accompanying the patients motor actions (biotribology), in conjunction with
measuring the active and passive volume of movements of the spine segments (goniometry). The application of the
wavelet analysis method to solve problems of localization of acoustic signal features is substantiated, which allows
simultaneous analysis of frequency—time characteristics of signal components. The application of the technique
described in this article will allow to quantify the intensity of sounds, and synchronization of the parameters of
goniometric and biotribological studies will allow to identify correlation dependencies for the most accurate
localization of the problem area and the detection of functional pathologies on the segmental level.

Keywords: diagnostics, spine, goniometry, biotribology, acoustic control, piezo—sensor, wavelet
transformation.
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AKKYMYJUPOBAHUA XOJOLA ITPU PABOTE COJIHEYHBIX
KOJIVIEKTOPOB B HOYHOE BPEM#I

AHHOTaHHﬁ. ﬂaH(l OYeHKa nomernyuala Ce30HHO020 AKKYMYIUpoeaHus xon00a npu pa60me COJIHEYHbIX
KOJLIEKMOPO8 6 (HOUHOM pedNCcumMe) 6 10HCHbLX pecuorax Po.
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A.V.DOLOGLONYAN, A.K. SUHOV

RESEARCH OF SEASONAL ACCUMULATION POTENTIAL OF COLD
DURING THE WORK OF SOLAR COLLECTORS AT NIGHT

Abstract. An assessment of seasonal accumulation potential of cold is given during the work of solar
collectors in "the night mode" in the southern regions of the Russian Federation.
Keywords: solar collectors, the night mode, cold accumulation.
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YK 62-83::621.313.3

J.A. BOHJAPEHKO, B.B. KOBMIIIAHOB

ABTOMATHUYECKASI CACTEMA YIPABJIEHUS TEMIIEPATYPOI
TAT'OBOI'O ACUHXPOHHOI'O IBUT'ATEJIA IOKOMOTHUBA

AHHoTauusl. Ilpedcmasnensl pesyabmamsl UCCIEO08AHUL  ABMOMAMUYECKOU cucmema YNpAaeieHUs.
memnepamypoi msa208020 ACUHXPOHHO20 08UAMesi TOKOMOMUBA, KOMOPAs VUUumsléaem HeluHeluHOCHb U3MeHeHUs
Koaguyuenma ycunenus oOsucamensi KaK 00beKmMad YNPAGIeHUs MeMRepamypoi 8 3asUCUMOCMU Om Nnooauu
oxnaxcoarouezo 6030yxa. OnpedeieHo, ymo Kpumepuu Kaiecmed npoyecca YnpaeieHus paspabomanHou cucmembl
COOMBEMCMBYIONM HACMPOUKe HA MEXHUYECKU ONMUMYM. YCmaHnoeneno, umo npeoiodceHHblll peyiamop no360aum
VAYUUUMb MEXHUKO—IKOHOMUYECKUE XAPAKMEPUCMUKU CUCMEMbl OXAANCOEHUs INEKMPOoOsu2amest 10KOMOMUBA no
CpasHeHU1o ¢ peleiHbIMU CUCmemMamu.

KiaroueBble cil0Ba: asmomamuueckdas cucmema YNPAeieHUs MeMnepamypou, pe2yiamop memnepamypul,
MexHuyecKull ONMUMyM, Kpumepus kavecmea ynpasnenus, IIH—pezynamop.
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D.A. BONDARENKO, V.V. KOBISCHANOV

AUTOMATIC CONTROL SYSTEM OF THE TEMPERATURE
OF THE TREATY ASYNCHRONOUS LOCOMOTIVE ENGINE

Abstract. Presented are the results of studies of an automatic temperature control system for a traction
asynchronous locomotive engine that takes into account the nonlinearity of the change in the motor gain as a
temperature control object, depending on the supply of cooling air. It is determined that the quality criteria of the
control process of the developed system correspond to the setting for the technical optimum. It is established that the
proposed regulator will improve the technical and economic characteristics of the cooling system of the locomotive
electric motor in comparison with relay systems.

Keywords: automatic temperature control system, temperature controller, technical optimum, control quality
criterion, PI controller.
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C.IL IIETPOB, K.B. IIOIMACTEPBEB, A.B. IIMJIMITEHKO, K.JI. [HIOP1H

OINPEJEJEHUE T'PAHUYHLIX YCJIOBUI
IIPU MAPAMETPUYECKOM CUHTE3E CUCTEMbI YIIPABJIEHUSA
TEMIIEPATYPHBIM PEXKUMOM 31AHUA

AHHoTamusl. Paccmampusaiomess 60onpocvl onpedenenuss ¢ UCHONb306aHueM BBIYUCIUTEIbHONW CHUCTEMBbI
«MathCAD»  epanuunvix  ycnoeuti npu  GbINOIHEHUU NAPAMEMPUYECKO20 CUHME3A  CUCHeMbl  YNpPAsNeHus
MEMRePaAmypPHbIM PEHCUMOM 30AHUSL.

KuaroueBsie cioBa: control system, parametric synthesis, modeling, temperature conditions of the building.
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S.P. PETROV, K.V. PODMASTERIEV, A.V. PILIPENKO, K.D. SHORIN

DEFINITION OF BORDER CONDITIONS WITH PARAMETRIC
SYNTHESIS OF CONTROL SYSTEM TEMPERATURE MODE
OF THE BUILDING

Abstract. The questions of definition using the «MathCAD» computer system, boundary conditions when
performing the parametric synthesis of the building temperature control system.
Keywords: control system, parametric synthesis, modeling, temperature conditions of the building.
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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 CraThs ipenocTaBiseTcs B 1 sk3eMIusipe Ha OyMaKHOM HOCHUTENE U B SJIEKTPOHHOM BHJIE
(0 ANIEKTPOHHOM MOYTE UK Ha TI0OOM SIEKTPOHHOM HOCHUTETIE).

e BogHOM CcOOpHUKE MOXKET OBITh OIyOJMKOBaHA TOJBKO OJHA CTaThsl OJHOI0 aBTOpA,
BKJIIOYasi COAaBTOPCTRO.

e [lapamerpsl Habopa. [lons: 3epkayibHBIE, BEpXHEE, JEBOE, TpaBoe — 2 CM, HIKHee — 1,6
cM, neperieT — 0. OTCTyIbI 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. BreipaBHUBaHHE — 1O MUPUHE. MEXIYCTPOUHBIA MHTEPBANT — €IUHUYHBIA. BKIIOYUTH
ABTOMATUYECKUI MepeHoc. Bce KaBBIUKM JOHKHBI OBITH YIVIOBBIME (« »). Bce cCHMBONBI «THUPE»
JOJKHBI OBITH CPETHEr0 pazMepa («—», a He «-»). Hauepranue uudp (apaOCkux, puUMCKHX) BO BCEX
3JIEMEHTaX CTaThH — MIPsIMOE (HE KYypCHB).

e CTpyKTypa CcTaThu:

VIIK;

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

Haspanwue (He Gonee 15 cioB) Ha pycckoM sizbike — 14 nT, nmogay:xupabiM, BCE IIPOIIMCHBIE
10 HeHTDPYV 0e3 a03alHOr0 OTCTVIA;

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

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

Cnmcok nuteparypsl (B nmopsiake uuruposanus, [OCT 7.1-2003) Ha pycckoM sA3BIKE, 3ariaBHe
criucka auteparypsl — 12 nr, moayv:kupabiM, BCE ITPOIIMCHBIE no neHTpy 6e3 ad3amHoro
orcTyna, mureparypa ohopmisercs 10 orT.

Caenenus 00 aBTopax Ha pycckoM si3bike — 10 . [IpuBoasTCS B Takol MOCIe10BATEIBHOCTH:
damunus, uMs, OTIYECTBO;

VUPEKICHUE WIH OPTaHU3AIHS;

ydeHasi CTENeHb, YU€HOE 3BaHHE, TOJKHOCTB;

aapec,

TenedoH;

3JIEKTPOHHAS TIOYTA.

¢ Ha3panue crarby, (paMUIUU U MHUIIMATIBI AaBTOPOB, AHHOTAIHS, KIFOYEBBIE CJIOBA, CITUCOK
UTEPATyphl (TpPaHCIUTEpalys) W CBEACHHA 00 aBTOpax o00s3aTeNbHO AYOJUpPYIOTCS Ha
anrymiickom sisbike 34 CTATHEH.

e ®opmynel HabuparoTcs B penaktope dopmyn Microsoft Equation. Pasmep cumBomoB:
oObryHbIe — 12 OT, KPYNHBIA WHACKC — 9 WT, MenKkuil uHIeKkc — 7 nT. Hymepanus dopmyn — mo
MpaBOMY Kparo B KPYIJbIX ckoOKax «( )». OmmcaHue Ha4MHAETCS CO CJIOBa «Tae» 0e3 JBOCTOYHS,
0e3 a03alHOTO OTCTyMNa; TOSCHEHHWE Ka)XJO0ro CHMBOJA [AeTCs € HOBOHl CTPOKH B TOH
MOCJIEZIOBATEIbHOCTH, B KOTOPOW CUMBOJIBI pUBEEHBI B (hopmyre. EquHuIIbI M13MEpeHust 1aloTcs B
COOTBETCTBUU ¢ MexayHapoHo# cuctemoit enunuil CU.

e Pucynku — uepHo—Oenbie. Ecnu pucynok co3man cpernctBamu MS Office, HeoOxoaumo
npeoOpa3oBaTh €ro B KapTHHKY. s pacTpoBBIX PHCYHKOB paspemienue He MeHee 300 dpi.
[onpucynounsle Haanucu BoINONHATH Impu@ToM Times New Roman, 10 nT, moaykKupHbIM,
KYPCUBHBIM, B KOHIIE TOUKA HE CTABUTCSL.

e PUCyHKH C MOAPUCYHOYHOW MOIMUCHI0, (OPMYIbI, BBHIPABHUBAIOTCS MO LEHTPY 0e3
a03a1[HOT0 OTCTYMA.

C monHOW Bepcuel TpeOOBaHWI K OQGOPMIIEHHIO HAay4dHBIX cTaTell Bbl Mokere o3Ha-
KoMHTHCS Ha caiite http://oreluniver.ru/public/file/science/journal/fipptt/

Ilhama 3a onyéauxoeanue cmameii He 63uMaemcs.

[IpaBo ucmonb30BaHUS MPOU3BEICHUN MPEIOCTABICHO aBTOpPAMU HAa OCHOBAHMHU M. 2 CT.
1286 Yetseptoit yactu ['paxknanckoro Kogekca Poccuiickoit @enepanum.
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