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OcumnoB K.H. K Bomnpocy onieHkH TejaeMeTpuH B 3afa4ax aBTOMaTU3UPOBAHHO-
IO MOHHUTOPHHTA KPYITHOMACIITaOHBIX OOBEKTOB U CHCTEM
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OBECNEYEHUE TEXHOJIOTUTYECKON HAJIEXKHOCTHA POBOTU3UPOBAHHON CEOPKH HA
OCHOBE 2®®EKTA BPAIIEHUSA BBIXOJHOT'O 3BEHA POBOTA

Bapranos M.B., YUanr Ta, Uyn

Annomauyua. Obecnevenue 6€30MKAHOCMU ABNIAEMCA OOHUM U3 OCHOBHBIX MPeOOBAHUI NPU GbINOIHE-
Huu coopounvix onepayuil. Haubonee uacmo 0na yoosiemeopenus 3mo2o mpebo8anus NPUMeHsIiom aoanmueHble
20JI06KU UL CXBAMbL, KOMOPblEe PACCMAMPUBAIOMCA ¢ NO3UYUU PACUUDEHUS. OUANA30HO8 PA3MEPO8 U KOHPuUy-
payuti cooupaemvix oemaneu. OOHAKO, NPUHUMASL 60 GHUMAHUE U3BECHIHblE HEOOCMAMKU Npedidazaemvlx aoan-
MUBHBIX Mem0o008, 8 OaHHOU pabome npeoazaemcs HO8blll Memood obecneuenus 3a0aHHOU HAOeHCHOCmU cOO-
POUHBIX Onepayuil, KOmopbvlil OCHO8AH HA UCHOIb308AHUU CEOUCMSE HU3KOUACTOMHBIX KOJIeOAHU.

Knrouesvie cnosa. Po60mu3up06aHHble cucmemal, CUNLA-MOMEHMHDBILL 0617111!1/{7(, 6146pa1414}l.

Bapmanos Muxaun Bradumuposuy, 0-p mexu. Hayk, npogpeccop, m.v.vartanov@mospolytech.ru, Poccus,
Mocxea, Mockosckuil norumexnuyeckuil yHugepcumem
Yaune Ta, Yyn, acnupanm, Poccus, Mockea, Mockogckuti nonumexnHuueckull ynugepcumem

ENSURING TECHNOLOGICAL RELIABILITY OF ROBOTIC ASSEMBLY BASED ON THE EFFECT
OF ROTATION OF THE OUTPUT LINK OF THE ROBOT

M.V. Vartanov, Chang Ta, Chun

The main stage of automatic assembly is the process of parts mating. At this stage, there are problems
associated with the probability of jamming the parts. To solve this problem, adaptive assembly heads are usually
used. In this case, considerable frictional forces arise that prevent mating. The article deals with the assembly
method using the rotational movement effect of the installed part. The presence of rotation makes it possible to
significantly reduce the friction force of the part. The effect is achieved through the use of vibration’s device
supporting the basic part. The description of the experimental device is provided. A dynamic model of the as-
sembly process with the use of the industrial robot ABB IRB140, equipped with a force/torque sensor, is con-

structed.
Keywords: robotic assembly, a force/torque sensor, the effect of rotation, vibrations device.

Vartanov Mikhail Viadimirovich, Doctor of  Engineering sciences, professor,
m.v.vartanov@mospolytech.ru, Russia, Moscow, Moscow Polytechnic University
Chang Ta, Chun, post graduate student, Russia, Moscow, Moscow Polytechnic University



K BOITPOCY OLIEHKA TEJIEMETPUHU B 3AJAYAX ABTOMATHU3UPOBAHHOT' O
MOHUTOPHUHI'A KPYITHOMACIITABHBIX OBBEKTOB U CUCTEM

Ocwunos K.H.

Annomayusn. I[loxaszano, ymo peuienue 3a0a4 nogvlUeHUsl IPOEKMUSHOCHU CUCTEM ABMOMAMUZUPO-
BAHHOU 00PAOOMKU MeTeMEeMPUYECKUX USMEPEeHUll 8 X00e pearu3ayuu OecKOHMAaKmHbIX Memoo08 KOHMPOIs
€8OLCME NPOOYKYUU, 8 MOM YUCTIe MEXAHUYECKUX, BUOPAYUOHHBIX, AKYCIMUYECKUX U M.0. 603MOIICHO NYMeM UC-
NONb308AHUSL COBPEMEHHBIX AN2OPUMMOE OYEHUBAHUSL USMEPUMENbHOU UHGDOPMAYULU, ROCIPOCHHBIX HA OCHOBE
UHPOPMAYUOHHBIX KPUMEPUES.

Kniouesvie cnosa. Tenemempusi, adanmuenas huibmpayust, MOOeIUpOBaHUe.

Ocunos Koucmawmun Huxonaesuu, k.m.H., doyenm, assistenttmm@mail.ru, 299053, Poccus, Cesa-
cmononw, Ce8acmonoIbCKull 20Cy0apcmeeH blil yHUgepcumen,

TO THE QUESTION OF EVALUATION OF MEASURING INFORMATION IN THE COURSE OF
AUTOMATED PRODUCTION TESTS

K.N. Osipov
1t is shown that the solution of problems of increase of efficiency of systems of the automated processing
of telemetry data during the implementation of contactless methods of control of product properties, including
mechanical, vibrational, acoustic, etc. is possible by use of modern estimation algorithms measurement infor-
mation based on information criteria.

Key words: telemetry, adaptive filtering, modeling.

Osipov Konstantin Nikolaevich, PhD, Docent, assistenttmm@mail.ru, Russia, Sevastopol, Sevastopol
State University



ABTOMATHU3UPOBAHHASI CHCTEMA YIIPABJIEHASI MHOTOKOOPJIUHATHOM
IJIAT®OPMO HA OCHOBE MUKPOKOHTPOJLJIEPA

Ocanuenko A.E.

Annomayun. O60CHO8bIBACMCA B03MONCHOCMb CO30AHUA ABMOMAMUUPOBAHHOU CUCTEMbl YNpasie-
HUSA NAAM@OOPMOIL UMUMAMOPA MOPCKOU KAUKU O NPOSHOZUPOBAHUL KPUMUYECKUX CUTYAyull, MAKux Kax ne-
pesopauusanue 1 onpokuovieanue cyoua. Hcciredyemces 603MoHNCHOCMb UCNONb30BANU MUKPOKOHMPOILEPOS 8
cucmeme ynpaeieHus wazo08biMu 0sueamenim 01a obecneyeHus HeodX0OUMbIX OUHAMUYECKUX XAPAKMePUCMUK
umumayuy 6Opmosol u Ku1esoll kauku. Konmpons mexyujeeo y2108020 nonoxicenus niam@opmuvl ocyujecmens-
emcst npu NOMOwU OaMYUKO8 Y2I08020 NOLOHCCHUSL.

Knrouegvie cnosa. Umumamop MopcKoll Kauku, MHO20KOOPOUHAMHASL NAAMMOPMA, KOHMPOILIED WA20-
8020 0gucamesi, MUKDOKOHMPOJLIED, MOOETUPOBAHUE.

Ocaoduenko Anexcandp Eecenvesuu, kano. mexu. Hayk, aeosadchenko@rambler.ru, Poccus, Cesacmo-
nonwv, CeacmononbCkuti 20Cy0apCcmeeH bl YHUGePCUmen.

AUTOMATED CONTROL SYSTEM OF A MULTI-COORDINATE PLATFORM BASED ON A
MICROCONTROLLER

A.E. Osadchenko

The possibility of creating an automated control system for a pitching simulator for predicting critical
situations, such as turning over and overturning a ship, is being investigated. The possibility of using microcon-
trollers in the control system of stepper motors is studied to ensure the necessary dynamic characteristics of the
simulation of rolling and pitching. Monitoring of the current angular position of the platform is carried out us-
ing angular position sensors.

Key words: simulator roll of a ship, multi-axis platform, stepper motor controller, microcontroller,
modeling.

Osadchenko Alexander Evgenevich, candidate of technical sciences, aeosadchenko@rambler.ru, Rus-
sia, Sevastopol, Sevastopol State University.



ABTOMATMU3AIUA OIEPAIIMIA XOJIOJHOM IITAMIIOBKA C TIPUMEHEHUEM
JIEKTPOMEXAHUYECKHUX MOJYJEN JUHEAHOI'O TUIIA

Kpyrosoit A.H.

Annomayusn. Ipu asmomamu3sayuu X0100HOU TUCMOBOU UWMAMROBKU YACTO NPUMEHSAIOM MAHUNYJIS-
mopbwl, obecneuusarowue NOOA4y 3a20MoeKu U yoaieHue 20mogoi oemanu. Takue Manunyismopvl 06bIYHO UMe-
10m 08e PyKu, YCMAaHOBIeHHble HA 00HOM NOBOPOMHOM NPUBOOe; NPU IMOM 00HA PYKA NOOaem 3a20moeKu, opy-
easn — yoansem demanu. Odwee 8pems mpaHcnopmHuix onepayuili cocmasisiem oxoao 2,5...3 ¢, npu orumenvHo-
cmu mexnonozudecko2o npoyecca wmamnosku 0,5...1 c., m.e. npouzsgOOUMeENbHOCHb WMAMNA CHUICAEMCSL
noumu 6 mpu pasa. B nacmoswee epems nosaeunuce snekmpomexanuiecKue aunetinbie Mooy, obecneuusaro-
wue ckopocmo nepemeujenusi 0o 3 m/c. Ilpu ucnonvzoganuu maxux mMooyiei npou3so0uUmeIbHOCmy Onepayull
XOOOHOU WMAMNOBKU MOHCEm ObIMb CYWECMBeHHO nogbluend. B pabome paccmampusaemcs asmomamusupo-
BAHHBIIL KOMIIEKC XOIOOHOU WMAMNOBKU, 8 KOMOPOM MPAHCHOPMHbIE ONEPAYUY OCYWeCmEIsiem dleKmpome-
XaHuueckuti MoOyIb TUHEUHO20 MUNA, 0OOCHOBAHbI CNOCOOBI NOBbIULEHUS DLICIPOOEUCMEUsL MAKO20 KOMNIEKCA.

Knwuesvie cnosa. aﬂEKmPOMexaHMUGCKMIZ MO()y]lb, JAUHeliHoe nepemeujerue, X0NI0OHAs wmamnoska,
I’lpOu3600umeﬂbHOCWlb.

Kpyeosoii Anexcandp Hukonaesuy, xano. mexu. Hayk, Ooy., atpp krugovoi@mail.ru, Poccus,
Cesacmononw, Ce8acmononbCKkuili 20Cy0apCmeerHblil YHUBepCumen

AUTOMATION OF OPERATIONS OF COLD PUNCHING WITH APPLICATION OF
ELECTROMECHANICAL MODULES OF A LINEAR TYPE.

A.N. Krugovoy

At automation of cold sheet punching frequently apply manipulators ensuring submission of prepara-
tion and removal(distance) of a ready detail. Such manipulators usually have two hands established on one rota-
ry drive, thus one hand submits preparations, another - deletes details. The general(common) time of transport
operations thus makes about 2,5...3 with, at duration of technological process of punching 0,5...1 with., i.e. the
productivity of a stamp is reduced almost three times. Electromechanical linear modules ensuring speed of mov-
ing up to 3 m/s now have appeared. At use of such modules the productivity of operations of cold punching can
be essentially raised(essentially increased). In work the automated complex of cold punching is consid-
ered(examined), in which the transport operations are carried out by(with) the electromechanical module of a
linear type, the ways of increase of speed of such complex are considered/.

Key words: the electromechanical module, linear moving, cold punching, productivity.

Krugovoy Aleksandr Nikolaevich, candidate of technical sciences, docent, atpp krugovoi@mail.ru,
Russia, Sevastopol,, Sevastopol State University



MOJAEJIUPOBAHUE OIITUMAJIBHOI'O TIEPEHOCHOI'O BPAIIIATEJIBHOI'O
JIBUKEHMS YIIPYT Ol CUCTEMBI

Bboxonckuii A.W., Matictpumua M. M., PeixkkoB A.H.

Annomayusn. Hccnedosanvl 06a muna onmuMAIbHbIX 6PAUEHUL 60KPY2 HENOOBGUICHOU OCU YNPY2020
KOHCOLHO2O CIMEPICHS ¢ PACHPEOENIeHHOU MACCOU NpU NOOpome HA 3a0annbill yeoi. Peneiinoe u cunycoudan-
HOe YNpaeienusi peanusyion ONmuMAaibHoe NEPEeHOCHble 8PAUAMENbHble OBUNCEHUL U3 UCXOOHO20 COCMOSIHUSL
HOKOsl 8 KOHEUHOE COCMOSIHUE NOKOSL 3 MUHUMATLHO B03MOJICHOE BPEMSl, KOMOPOe HAXOOUMCSL U3 MOMEHMHbIX
COOMHOWEHUI 8 OMHOCUMETLHOM OBUJICEHUU — KOeOaHUll ynpy202o o0bvekma ¢ 0OHOU Cmenenbvlo c800600bl.
Paspaboman cmend u obocHosana memoouxa >KCHEPUMEHMANbHOU NPOBEPKU ONMUMAILHOZ0 NEPEeHOCHOZO0
BPAUAMENLHO20 OBUINICEHUSL KOHCONLHO20 CIMEPICHS C PACHPEOeNeHHON MACCOU No e20 OauHe (yiem nepseoil Mo-
Oenu Konebauuii).

Knrwueswvie cnoesa. YI/lpyZCl}l cucmema, onmumaibHoe ynpaejieHue, nepeHoCHoe U OmMHOCUmenlbHoe o8u-
MHCEHUs, DIKCNepuUMeHmaabHas nposepKa.

boxonckuii Anexcanop Hsanosuu, 0-p mexu. nayk, npog., bohon.alex@mail.ru, Poccus, Ceéacmonony,
CesacmonoabcKuil 20Cy0apCcmeenHblil YHUusepcumen,

Maticmpuwun Muxaun Muxaiinoguu, Kano. mexH. HayK, 0oy., mihail.maystrishin@gmail.com, Poccus,
Cesacmononw, Ce8acmononbckuili 20Cy0apCcmeenHblil YHUSepCumem,

Puioickos Anexcandp Heopesuuy, acnupaum, Cesacmononnb, Ce8acmonoabckuii 20Cy0apCcmeenblil YHu-
eepcumen.

MODELING OF THE OPTIMAL PORTABLE ROTATION OF AN ELASTIC SYSTEM
Al Bokhonsky, M.M Maistrishin., A.I.Ryzhkov

Abstract. Two optimal rotation motions around the fixed axis at a given angle of the elastic cantilever
rod were studied. Relay and sinusoidal controls were applied for implementation of the optimal portable motion
from the initial state of rest to the final state of rest in the minimum possible time, which was found from the
moment relations in the relative motion — oscillation of an elastic object with one degree of freedom.

Keywords: elastic system, one and two degrees of freedom, optimal control, portable and relative mo-
tion, experimental verification.

Bokhonsky Alexander Ivanovich, doctor of technical sciences, professor, e-mail: bohon.alex@mail.ru,
Russia, Sevastopol, Sevastopol State University.

Maystrishin Mikhail Mikhailovich, candidate of  technical sciences, e-mail:
mihail. maystrishin@gmail.com Russia, Sevastopol, Sevastopol State University.

Ryzhkov Aleksandr Igorevich, graduate student, e-mail: ryzhkov2206@mail.ru, Russia, Sevastopol, Se-
vastopol State University.



TEPMHUHAJIBHBIN OX0/1 K HIOCTPOEHUIO YIIPABJIEHUS AHTPOIIOMOP®HBIM
MAHUITYJIATOPOM

Kpamaps B.A., Anpaakos B.B., Kpamaps O.A.

Annomayun. Paccmampusaemcs npumenenue mepmMuHaibHo20 no0Xo0a K NOCMPOEHUI0 YNPAeleHUs
MAuunyasmopom  awmponomop@nuozo poooma SAR-401. B ocnosy nonoscen nNpuHyun UCNOIb30BAHUS
MEePMUHATILHO20 U  PeSPecCUOHHO20 NOAUHOMO8 HA OCHO8e OAHHbIX U3 0a3bl 3HAHULU, HNONYYEHHLIX NO
pesynvmamam obyyenus poboma memooom Programming by Demonstration 0na eeHepayuu HAHAYEHHbIX
mpaexmopuil osudicenus. Ilpugedenvl OCHOBHbIE pe3yabmamvl MoOeauposanus cucmemvt ¢ naxeme Matlab.
Jlanwl pexomenoayuu no UCOIb308aAHUIO MAKO20 NOOX00A 0I5l 6CMPOEHHBIX CUCHIEM.

Knrwouesvie cnosa. Tepmunanvhoe ynpaeienue, pezpecCUOHHAs MOOelb, AHMPONOMOPGHLIL pobom,
pobomomexnuyeckas cucmemd, MaHunyIsmop.

Kpamape Baoum Anexcanopoeuy, 0-p mexw. Hayk, npo., kramar@sevsu.ru, Poccus, Cesacmonony,
Cegacmononbckutl 20Cy0apCcmeeHnblil yHusepcumenn,

Anvuakoe Bacunuii Buxmoposuu, kaumo. mexu. Hayk, ooy., Poccus, Cesacmonons, Cesacmononbckutl
20¢y0apcmeeHHblil yHugepcumen,

Kpamapv Onez Anexcanoposuu, e.m.c., Poccus, Cesacmononb, Ce8acmonoaibCkuil 20Cyoapcmeenubulii
VHUGepcumem

TERMINAL APPROACH TO CONTROL OF ANTHROPOMORPHIC MANIPULATOR
V.A. Kramar, V.V. Alchakov, O.A. Kramar

The application of the terminal approach to the construction of the manipulator control of the
anthropomorphic robot SAR-401 is considered. The principle of using terminal and regression polynomials on
the basis of data from the knowledge base obtained by Programming by Demonstration method for generation of
the assigned motion trajectories is put in a basis. The main results of system modeling in Matlab package are
given. This approach is recommended for embedded systems.

Key words: terminal control, regression model, anthropomorphic robot, robotic system, manipulator.

Kramar Vadim Alexandrovich, doctor of technical sciences, professor, kramar@sevsu.ru, Russia,
Sevastopol, Sevatopol State University,

Alchakov Vasiliy Viktorovich, candidate of technical sciences, docent, alchkov@sevsu.ru, Russia,
Sevastopol, Sevatopol State University

Kramar Oleg Alexandrovich, researcher, Russia, Sevastopol, Sevatopol State University



IMHEBMATHYECKHUI IPUBOP HA BA3E TEPMOPE3UCTUBHOI'O PACXO/JIOMEPA
Bacrotenko A.Il.

Annomayusn. Ilpuseden ananuz xapakxmepucmux NHeeMamu4eckux npeobpaszoeamenetl, chopmyaupo-
6aHa yeib pabomvl, 0AHO Mmeopemuyeckoe 000CHO8ANUE PabOMbl NHEBMOMEPMOPEIUCMUBHO20 PACX00oMepd,
NONYYeHbl GbIPAICEHUSL OISl — MOWHOCTU U MOKY NHeGMAMepMOPE3UCMUBHO20 NPeodpas3osamens u, Ces3ul8aio-
wue medHcdy coboll 6X00HbIE U BbIXOOHbBIE NAPAMEMPbL C YUEMOM KOHCIPYKMUBHBIX 0CODeHHOCmel pacxodome-
pa. IIpugooumcs nHeeMo-KUHeMAmMu4ecKkds cxema npubopa akmueHo20 KOHMpPOIs OUAMempa 8aid 8 npoyecce
WAUPDOBAHUAL.

Knrouesvie cnosa. Hsmepenue, conno, npeobpazosameins, npubop akmueHo20 KOHMPOIsl, pacxooomep.

Bacromenxo Anexcandp Ilagnosuuy, xand. mexu. Hayk, ooyenm, vasutenkoS0@mail.ru, Poccus, Cesa-
cmononws, CeacmononbCkuil 20Cy0apCmeeH bl YHUGePCUMem

PNEUMATIC DEVICE BASED ON A THERMORESISTIVE FLOWMETER
A.P. Vasyutenko

The analysis of the characteristics of pneumatic converters is given, the purpose of the work is formu-
lated, the theoretical justification for the operation of a pneumatic thermoresistive flowmeter is given, expres-
sions of the power and current dependencies of the pneumatic thermoresistive transducer are obtained, and the
input and output parameters are interconnected, taking into account the design features of the flowmeter. The
pneumatic-kinematic diagram of an active shaft diameter control device during grinding is given.

Keywords: measurement, nozzle, transducer, active control device, flow meter.
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NMHUTAIIUOHHASA MOJEJIb CTPYKTYPbI <tHAKOIIUTEJIb - TEXHOJIOI'MYECKASA
AYEWKA - HAKOITUTEJIb»

3amopénos M.B., Ko B.1., 3amopénona /[.B., Bnamumuposa E.C.

Annomayusn. Ilposooumcs sepudurayusi aHATUMUYECKO MOOENU CONPAICEHHO20 YYACMKd, NOCMPO-
€HHOUL C UCTIONL30BAHUEM MEeMOOd MPAeKMOPULl, NYMeM CPAGHEHUs. ee Pe3VIbIamos AHATUMULECKO20 MOOelu-
POBAHUSL C Pe3VIbIMAMAMU UMUMAYUOHHO20 MOOenuposanus. Paspabamvleaemcs umumayuonnas mooens Ha
sazvike GPSS, npusooumcs ee nucmune. C nomMowpio uMUmayuoHHOU Mo0eau onpedeisitomcs Kodpouyuenmol
20MogHOCIMU PabOMbL CONPSINCEHHO20 YHACHKA HA 8bl0ayy NpoOyKyuu u Ha ee npuem. CpasHusaromest ykasam-
Hble Kodpduyuenmol 20moeHocmu 6e30MKA3HOLU pabOmbl CONPANCEHHO20 VUACMKA, NOJYYEHHble ¢ NOMOWbLIO
UMUMAYUOHHOU U aHaTumuyeckol mooenel. Ilposooumces pacyem omHOCUMENbHOU NOZPEUIHOCTNU pe3yTbma-
moe.

Knwuesvie cnoesa. HMMmal[uOHHa}l MO()eﬂb, eepuqbuKauuﬂ, OMHOCUMENbHAS NOCPEULHOCNb, CONpsl-
HCEHHbIU yuacmok

3amopénoe Muxaun Baoumoeuu, k.m.H., doyenm, Zamoryonoffl@gmail.com, Poccus, Ceseacmonony,
Cesacmononbckuti 20Cy0apcmeenHulil YHUsepcumem

Konn Baoum Axoenesuu, 0.m.n., npogeccop, v_kopp@mail.ru, Poccus, Cesacmononv, Cegacmonoib-
CKULL 20CY0apCmMeeHHblIl YHUgepcumen,

3amopenosa Hapwvs Buxmoposua, kand. mexu. nayk, ooy., zamik@ukr.net, Poccus, Cesacmonois, Ce-
6ACMONONLCKULL 20CYOAPCMBEHHBIL YHUBEPCUNEM

Braoumuposa Enena Cepeeesna, cmapuwiuii npenooagamens, lena_viadimir@mail.ru, Poccus, Cesa-
cmononw, Ce8acmonoIbCKUl 20Cy0apCmeeHHblll YHUGEPCUMem

SIMULATION MODEL OF THE STRUCTURE “DRIVE-TECHNOLOGICAL CELL-DRIVE”
M.V. Zamoryonov, V.Y. Kopp, D.V. Zamoryonova, E.S. Viadimirova

In this paper, we verify the analytical model of the conjugate section constructed using the trajectory
method by comparing its simulation results with the results of simulation modeling. A simulation model in the
GPSS language is being developed and its listing is given. Using the simulation model, the coefficients of the
readiness of the associated site for the issue of products and for their reception are determined. The indicated
readiness coefficients of the uptime of the interfaced section obtained using the simulation and analytical models
are compared. The calculation of the relative error of the results.

Key words: simulation model, verification, relative error, conjugate section
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UMUTAIIMOHHOE MOJIEJTUPOBAHUE ABTOMATHU3UPOBAHHOM JIUHUM C
BO3BPATOM INPOAYKIIMU HA TIOBTOPHOE OBCJIY KUBAHUE C HCITPABJIEHUEM BPAKA
HA TEXHOJIOTTUYECKHUX AYENKAX

Banakun A.U., Kormm B.A., bamakuna H.A.

Annomayusn. Paccmompena cmpykmypa CUHXPOHHOU A8MOMAMUZUPOSAHHOL TUHUL C 8036PATNOM NPO-
OVKYUU HA NOGMOPHOE 0OCIYHCUBANUE, GKTIOHUAIOWASL CReYUATbHbLE SYeliKU Ol UCHPAseHus: OpaKad, npeonoice-
Ha ee umumayuonnas mooenw. Ilpusedena npoepamma na asvike GPSS u ee onok-cxema. Ilpedcmasnenvt pe-
3YIbMamvl MOOEIUPOBAHUSL, UX AHANU3, NOKAZABUWIUL BOZMONCHOCIU YEENUYEHUSL NPOUIBOOUNENbHOCIU ABMO-
MAMUUPOBAHHOU JUHUU NPU UCHOTb30BAHUU 8036PAMA NPOOYKYUU HA NOBMOPHOE 0OCIYICUBAHUE.

Knwuesvie cnosa. CMH)CPOHH(IE asmomamu3supoeaHHas JuHUsl, noemopHoe 06C]ly.’)f6u6(lHu€, umumayu-
OHHAA MO()e]lb, npous‘eodumeﬂbﬂocmb.

banaxun Anexceii Heopesuuy, k.m.n., ooyenm, AlBalakin@sevsu.ru, Poccus, Cesacmonons, Cesacmo-
NOALCKULL 20CYOapCMBEHHbIU YHUSEPCUMem
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SIMULATION MODELING OF AN AUTOMATED LINE WITH RETURN OF PRODUCTS TO
REPEATED SERVICE WITH CORRECTION OF MARRIAGE IN SPECIAL TECHNOLOGICAL CELLS

A.L Balakin, V.Ya. Kopp, N.A. Balakina

The structure of a synchronized automated line with the return of products for re-service, including
special cells for the correction of defects, is considered, and its simulation model is proposed. The GPSS lan-
guage program and its block diagram are presented. The simulation results are presented and their analysis is
carried out, which showed the possibility of increasing the productivity of an automated line when using return
products for re-service.

Keyword: synchronous automated line, repeated maintenance, simulation model, productivity.
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HNCCIEJOBAHUE CTATUYECKHUX XAPAKTEPUCTHUK IIVIOCKUX 3 KEKTOPHBIX
IPEOBPA3OBATEJIEN C IBYMS BBIHOCHBIMU COILIAMHU

Boaommnua H.A., Bacrorenko A.Il.

Annomauyus. Ilpusooamces pe3yrbmamosl meopemuyeckux U IKCNepuUMeHmaibHblX UCCIe008aHUll cma-
MUYECKUX XAPAKMePUCMUK NePEUUHbIX NIOCKUX dHCEKMOPHLIX npeobpasosameineli ¢ 08YyMA 8bIHOCHbIMU CONA-
mu. Onucana memoouxa nposedeHus skchepumenma. Ha ocnose sxcnepumenmanvuvix OAHHbIX NOYYEHA 3A8U-
CUMOCMb OUANA30HA USMEPEHUS, YYBCMEUMEeIbHOCIU NPeobpa308amens 8 3d8UCUMOCTU O KOHCIPYKMUBHBIX
napamempos ni0CK020 HceKmopa u paboye2o 0asienus 8030yXd.

Knwuesvie cnoea. Ilnockuii IHCEKmop, cmamuveckas xapakmepucmuka, ouanasom usmepenus, 4ye-
CcCmeumelbHoCcmo, HenlUuHeluHOCMb.
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STUDY OF STATIC CHARACTERISTICS OF FLAT EJECTOR CONVERTERS WITH TWO EXTREME
NOZZLES

N.A. Voloshina, A.P. Vasyutenko

The results of theoretical and experimental studies of the static characteristics of primary planar ejec-
tor converters with two remote nozzles are presented. The technique of the experiment is described. Based on
the experimental data, the dependence of the measuring range and the sensitivity of the converter depending on
the design parameters of a flat ejector and the working air pressure is obtained.

Keywords: flat ejector, static characteristic, measuring range, sensitivity, non-linearity.
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UMUTAIIMOHHAS MOJIEJb IBYXITAPAMETPUYECKOM CEJIEKTUBHOM CBOPKH C
YUYETOM MOTI'PEITHOCTEN U3MEPEHUS TIAPAMETPOB

Oumnosnya O.B.

Annomayun. Paccmampusaemces npoyecc 08yxnapamempuieckoli ceieKmusHol cOopKu 08yx d1emeH-
mos. IIpousgooumcs Moouguxkayus UMUMAayuOHHOU MOOeau NPOYecca KOMNIEKMOB8AHUs U COOPKU, YUUmMbI8aro-
wasa enusHUue NozpewHocmel usMepeHus Ha COPMUPOBKY NO CeLeKMUBHbIM SPYRNAM Npu 0OHOBAPUAHMHOM
Komnaekmosanuu. Ilpusedenvl pe3yrbmamsl MOOEAUPOBAHUA, OAHA OYEHKA IUAHUA NOSPEUHOCIU USMePeHUs
Ha noxaszamenu cOOpPOUHO20 npoyecca.

Knwuesvie cnoesa. ,Z]eyxnapaMemputteCKaﬂ celekmueHa c60pi<a, umumayuoHHas Manﬂb, noepeut-
HOCMb USMEPEHUAL, owubounas copmuposka.

Qununosuy Onee Bukmoposuu, kano. mexu. Hayk, ooyenm, 3agedyoujuil kapeopoi, ophisl@yandex.ru,
Poccus, Cesacmonons, Cegacmononbckutl 20Cy0apcmeeHHblll YHUSEPCUmen

SIMULATION MODEL OF TWO-PARAMETER SELECTIVE ASSEMBLY TAKING INTO ACCOUNT
ERRORS OF MEASUREMENT OF PARAMETERS

O.V. Filipovich

The technological process of two-parameter selective assembly of two elements is considered. A modifi-
cation of the simulation model of the process of completion and assembly of elements is made, taking into ac-
count the influence of measurement errors on sorting by selective groups in single-variant completion. The re-
sults of modeling are presented, the influence of measurement error on the performance of the assembly process
is estimated.

Keywords: two-parameter completion, selective assembly, simulation model, measurement error, erro-
neous sorting.
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HCCIEOBAHHE OCOBEHHOCTEH KOHCTPYKI[HH TMBKHX COYIEHEHHH
SHJ/]OCKOIIOB

dwmnosna O.B., Epemenko H.C. , Komesas J1.O.

AHHOIM(H«(M}L Paccmampueaiomwl KOHCMpPYKYyuu 2UOKUX COYNEHEeHULL ynpaejisiemolx OUCMATILHBIX KOH-
yoe MeduuuHCKux 9HOOCKONOS. Hp0u3600um0}l nocmpoernue Mmooerei ()6yx U36€eCniHbvlX 6apuanmos COIUleHEHMlZ,
yuumbslearowyux ux ceomempudecKue ocobernnocmu. Hpueobﬂmm pe3yiomamaol Mobeﬂupoeanu}l, noszeoJiAarnwue
onpedeﬂumb 3AB8UCUMOCTb Yeld noeopoma noiocos SUOKUX COUSICHEHUTl OM BE/IUHUNDBL nepemeuierHus ynpaeiisi-
nowux mpocos.

Kniouesvie crosa. Meouyunckuil 3H00CKOR, OUCMAbHBLIL KOHEY, 2ubKoe CouleHeHUue, MOOeb.
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CMONONLCKULL 20CYOAPCMEEHHbIIL YHUBEPCUMEm
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THE RESEARCH OF DESIGNS FEATURES OF ENDOSCOPES FLEXIBLE JOINTS
O.V. Filipovich, N.S. Eremenko, D.O. Koshevaya

The designs of flexible joints of controlled distal ends of medical endoscopes are considered. Construc-
tion of models of two known variants of joints taking into account their geometrical features is made. The results
of modeling, allowing to determine the dependence of the rotation angle of the poles of flexible joints on the
value of the movement of the control cables, are presented.

Keywords: medical endoscope, distal end, flexible joint, model.
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