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HCCIEJOBAHHE MTAPAMETPOB JIETAJTEH C PE3bEOH J/I1 ABTOMATH3HPOBAHHOH
CEOPKH PE3bFOBBIX COE/JHHEHUH

Konn B.A., Jlunka B.M.

Annomayun.  Paccmampusaromcs  3a0auu  obecneyeHus — Kavecmed U HAOEHCHOCMU
BbICOKOHAZPYIHCEHHBIX Pe3bD0BLIX COCOUHEHUL 6 COCMABE CTIONCHBIX U30ENUL, BbINYCKAEMBIX MAUWUHOCMPOEHUEM
u Opyeumu npouzsoocmeenuvimu ompaciimu. Oyenusaemcs GIuUsHUE PA3IUYHBIX PAKMOPO8, NPOABIAIOWUXCSL
HA SManax OJCUSHEHHO20 UYUKIA pe3b00BbIX COCOUHEHUN, HA Kayecmeo U HAOEHCHOCb U30enull npu
aKChIyamayuy. AHAIU3UPYIOMCsL pe3yabmantvl UCCIC008aAHUI NAPAMEMPO8 KPENeJICHbIX Oemaineti ¢ pe3bOoil U ux
8UsAHUE HA Kauecmeo cOOpKU pe3vbbosbix coedunenuti. Tlonyyennvie pesyiomamsl MO2ym Oblmb UCHOIb306AHb
HA NPeOnpUsMUsX, 0CYWeCmEIsIOuWUxX COOPKY 6bICOKOHASPYICEHHBIX COCOUHEHU U3 pe3b008bIX demanell.

Kniouesvie cnosa. Asemomamusuposannas —cOOpPKA, HAOEHCHOCMb  pe3bbOGbIX  COeOUHeHul,
pesbbocbopouroe 060pydosane, IManbvl HUSHEHHO20 YUKILA pe3b00B8bIX COeOUHEHUI.

Konn  Baoum  Axoenesuu, O0.m.H., npogpeccop, v_kopp@mail.ru, Poccus, Ceeacmonony,
Cegacmonoabckutl 20Cy0apCcmeeHtbill YHUBEpCumem

Jlunka Buxmopus Muxaunoena, ooyenm, Poccus, Cesacmonons, Cesacmononbckuti 20cy0apcmeeHHbll
VHUBEpcumem

INVESTIGATION OF PARAMETERS OF THREADED PARTS FOR AUTOMATED ASSEMBLY OF
THREADED CONNECTIONS

V.Ya. Kopp, V.M. Lipka

The problems of ensuring the quality and reliability of highly loaded threaded connections as part of
complex products manufactured by mechanical engineering and other manufacturing industries are considered.
The influence of various factors manifested at the stages of the life cycle of threaded connections on the quality
and reliability of products during operation is evaluated. The results of studies of the parameters of threaded
fasteners and their impact on the assembly quality of threaded connections are analyzed. The results obtained
can be used at enterprises that assemble highly loaded connections from threaded parts.

Keywords: automated assembly, reliability of threaded connections, threading equipment, life cycle
stages of threaded connections.

Kopp Vadim Yakovlevich, doctor of technical sciences, professor, v_kopp @mail.ru, Russia, Sevastopol,
Sevastopol State University

Lipka Victoria Mikhailovna, docent, VMLipka@sevsu.ru, Russia, Sevastopol, Sevastopol State
University



OIITUMA/IBHOE JIBHKEHUE AHTPOITOMOP®HOI' O MAHHITY/IATOPA B MOPCKOH
CPEJIE

boxouckuit A.U., Bapmunckas H 1.

Annomayusa. Hcnonv3o6an arcopumm peuteHus NoaHot 00pamuou 3a0aiu 6apuayuonHo20 UCHUCIeHUs]
071 NOUCKA YNPAGLeHUsi MUNA «Pa3coH-MopMOdACeHUue» npu nepeHocHoM osudicenuu obvexma. Ipunyunuanvroet
omauuue — OMmMcymcmeue npeosapumenvHo 3adasaemozo kKpumepus onmumanvhocmuy. C UCHOIb308aAHUEM
V2106020  YCKOpeHusi  (YNpaenenus) Uccied08ano OnmuMaibHoe epawjenue  KOHCOAbHO20 — dieMeHmd
aumponomMop@dHO20 MAHURYIAMOPA C YY4EMOM JUHEUHO-65A3KO20 CONPOMUBNEHUS MOPCKOU cpedbl. Jleudcyujue
MOMenmyl HaOeHvl Kaxk peuwieHus obpamuou 3a0auu ounamuku. M c yuémom conpomuenenusi 08UNCEHUIO
B03MOJICHA IKOHOMUSL DHepeuu O OOCMUIICEHUS KOHEYHO20 COCMOSHUA (N0 CPAGHEHUI0 C U36ECTHbIM
KAACCU4ecKuM ynpagieHuem,).

Knrouesvle cnoea. ,ZZMHCZMMKCZ epauienus KOHCOIU, OnmumdailbHoe YCKOpeHue, JUHEUHO-653K0e
conpomusjieHue, aHmpOflOMOpngbllj MARUNYIAMODP, KUHemamuiecKkue xapakmepucmuKku, deuofcymue MOMEHMm®bL.

boxonckuii Anexcandp Hsawnosuu, 0.m.H., npogeccop, bohon.alex@mail.ru, Poccusa, Ceeacmonony,
CegacmonoabcKutl 20Cy0apCcmeeHtbill YHUBepCumen

Bapmunckas Hamanva Heanoena, x.m.H., doyenm, 3agedyiowas xagedpoiu, nvarminska @ gmail.com,
Poccus, Cesacmonons, Yepnomopckoe gvicuiee goenno-ywopckoe yuunuwe umenu I1.C. Haxumoga

OPTIMAL MOVEMENT OF ANTHROPOMORPHOUS MANIPULATOR IN MARINE ENVIRONMENT
A.I Bokhonsky, N.I. Varminskaya

An algorithm for solving the complete inverse task of the variational calculus for a control of the
"acceleration-deceleration” type for an object portable movement is used. The fundamental difference is the
absence of a pre-set optimality criterion. With the use of angular acceleration (control), the optimal rotation of
the cantilever element of an anthropomorphic manipulator is investigated, taking into account the linear-viscous
resistance of the marine environment. Driving moments are found as solutions to the inverse task of dynamics.
Taking into account the movement resistance, it is possible to save energy to achieve the final state (compared to
the known classical control).

Keywords:  rotation  dynamics console, optimal acceleration, linear-viscous resistance,
anthropomorphic manipulator, kinematic characteristics, driving moments.

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

Varminskaya Natalia Ivanovna, candidate of technical sciences, docent, head of the department,
nvarminska @ gmail.com, Russia, Sevastopol, Black Sea Higher Naval School named after P.S. Nakhimov
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HIPUB/IN’KEHHOE HAXOK/IEHHUE XAPAKTEPUCTHK HA/TEZKHOCTH CHCTEMBI C
ITO3JIEMEHTHBIM PE3EPBOM BPEMEHH

Obocepun FO.E., Cudopos C.M., @edopenko C.H.

Annomayun. OoOnum u3 Memooo8 NosblUeHUs HAOEHCHOCMU U IPHeKmuUsHOCMU MeXHUYECKUX CUcCmeM
saesiemcs epeMeHHoe peszepeupoganue. OHO npedocmasisiem cucmeme OONOJIHUMENbHOe 6pemsi (pe3eps
6PeMeHlU) HA 60CCMAHOGNIEHUe Xapakmepucmuk. B dannoiti pabome cmpoumcs nomymaprosckas mooeiv ¢
oouwumM Pazoevim NPOCMPAHCIMEOM COCMOSHUL O8YXKOMROHEHMHOU CUCIEMbl C NOIJEMEHMHbIM Pe3epPEoM
epemeHu. Paccmampusaemcst ciyuail, Ko20a pezepe epemeHuU (MeHOBEHHO NONOIHIEMbIN) UMeem MOIbKO 0OUH U3
anemenmos cucmemvl. Ilonyuenvl pacuemmuvie Gopmynvl 0N NPUOIUINCEHHO20 GbIYMUCACHUS CMAYUOHAPHBIX
XapakmepucmuKk HAOeICHOCMU CUCMEMbL, UCHOIb3YST NOCIMPOEHHYIO NOJYMAPKOBCKYI0 MOOelb U Al2OPUMM
acumnmomuyecko2o azo802o ykpynuenus. IIpoeooumcst cpashenue pe3yibmamos blYUCIeHUll, NOLYYEeHHbIX C
UCNONBL308AHUEM NPUOTUICEHHBIX U MOYHBIX POPMYIL.

Kniouegvie cnoga. Ilonymapkosckas mooenb, pe3epé BpeMeHu, anicopumm acUMIMOMuU4ecKo2o
@a306020 ykpynuenus, ONOPHAA cCUCmemMa, XapakmepucmuKu Ha0eiCHOCU.

Oboicepun IOpuii  Escenvesuu, o.m.n., npogeccop, objsev@mail.ru, Poccus, Cegacmononw,
Cesacmonoabckutl 20Cy0apCmeeHHbill YHusepcumem

Cuoopos Cmanucnase Muxainosuu, K.m.H., oOoyeum, xaevec@mail.ru, Poccus, Cesacmonony,
Cesacmononbckutl 20Cy0apcmeentblil yHusepcumem

@eoopenxo Cepeeri  Huxonaesuu, cmapwuii  npenooasamens, sergey.fedor@mail.ru, Poccus,
Cesacmononw, Ce8acmononbckuii 20Cy0apCmeenublil YHugepcumen

APPROXIMATE DETERMINATION OF THE RELIABILITY CHARACTERISTICS OF A SYSTEM
WITH A TIME RESERVE USING ITS SEMI-MARKOV MODEL

Yu. E. Obzherin, S. M. Sidorov, S. N. Fedorenko

One of the methods for improving the reliability and efficiency of technical systems is temporary
redundancy. It provides the system with additional time (time reserve) to restore performance. In this paper, we
construct a semi-Markov model with a common phase space of states of a two-component system with an
element-wise time reserve. We considering a case, when the time reserve (instantly replenished) has only one of
the system elements. Using the developed semi-Markov model and the algorithm of asymptotic phase mergement,
we obtain calculation formulas for the approximate calculation of the system reliability stationary
characteristics. The results of calculations obtained using approximate and analytical formulas are compared.

Key words: Semi-Markov model, time reserve, asymptotic phase enlargement algorithm, reference
system, reliability characteristics.

Obzherin Yuriy E., doctor of technical sciences, professor, objsev@mail.ru, Russia, Sevastopol,
Sevastopol State University,

Sidorov Stanislav M., candidate of technical sciences, docent, xaevec@mail.ru, Russia, Sevastopol,
Sevastopol State University,

Fedorenko Sergey N., senior lecturer, sergey.fedor@mail.ru, Russia, Sevastopol, Sevastopol State
University.
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MOJEJIb JHHAMHYECKOH B3AHMOCBA3H MEXY KO3®OHI[HEHTOM
TOIUTHBHOH KOPPEKIIHH H YPOBHEM TOKCHYHOCTH ITOPIITHEBBIX /IBUTATE/TAX
BHYTPEHHEI O CI OPAHUA

Cramrkoe H.A., Ocunos K.H.

Annomayua. Ilpeonazaemcs nooxoo K SMAUPUHECKOMY MOOEIUPOBAHUIO NPULUHHO-CLEOCNBEHHbIX
OUHAMUYECKUX 3A8UCUMOCTNEN MeNHCOY 3HAYEHUAMU KOIPDUyuenma moniueHol KoOppekyuu U KOHYeHmpayueu
KUCAOpOoOa 6 Oompabomaswux 2azax HNOpuiHesvlx Oguzameneli 6HYMPEHHe20 C2OPaHus ¢ NOCAeOYIoOuUM
UCNONBL30BAHUEM NOLYHEHHbIX MOOeNel Ol pewenus ONMUMU3AYUOHHOU 3a0aul ¢ MOYKU 3PeHUs NPUHAMbIX
Kpumepues. Ilpeumyujecmeo uUcnoIb306aHus npeonasaemoz0 nooxooa 6 CPASHeHUu ¢ CYuecmseyiouumu
Memooamu, OCHOSAHHLIMYU HA UCHONb306AHUY MONIUSHBIX MAOAUY, C6A3AHO C YMeHbuleHueM Kodpduyuenma
nepepezyiupoanus npu pabome O06ueamens HA NEPEXOOHLIX U HECHAYUOHAPHBIX PEeNCUMAX HASPYICEHUS,
YMeHbUeHUeM KOHYEeHmpayuy MmMOKCUUHBIX KOMNOHEHMO8, COOeplcauuxcs 6 ompadbomasuwiux 2azax 6e3
yeenuyenus npou3e00CMEeHHbIX 3AMPAm U CHUNCEHUS MOUWHOCIHBIX XAPAKMEPUCTUK.

Knrouesvie cnosa. Onmumuzayus, Mooeiuposanue, nopuiHesvle 0gusament, KOIGouyuenm moniueHou
KOppeKyuu.

Cramxog Hean Anexcanoposuu, x.m.H., ooyeum, IASkatkov@sevsu.ru, Poccus, Cesacmononn
Cesacmononbckutl 20Cy0apcmeenHulil YHugepcumem

Ocunoé Koncmanwmun Hukonaesuu, x.m.n., ooyemm, KNOsipov@sevsu.ru, Poccus, Cesacmononn
Cesacmononbckutl 20Cy0apcmeenHulil yHugsepcumem

OPTIMIZING THE PERFORMANCE OF THE AIR-FUEL RATIO CONTROL SYSTEM IN
RECIPROCATING ENGINES

LA. Scatkov, K.N. Osipov

Empirical relationships between fuel ratio correction value and the concentration of oxygen in the
engine exhaust gases are created. They form a basis to control the fuel mixture composition and to reduce the
concentration of toxic components.

Key words: optimization, piston engines, fuel correction factor.

Scatkov Ivan Aleksandrovich, candidate of technical sciences, docent, IASkatkov@sevsu.ru, Russia,
Sevastopol, Sevastopol state university

Osipov Konstantin Nikolaevich. candidate of technical sciences, docent, KNOsipov@sevsu.ru, Russia,
Sevastopol, Sevastopol state university
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HMHTAITHOHHAA MOJEJIb YYACTKA THEKOH ABTOMATHYECKOH JIHHHH C
HAKOITHTEJIEM B BHJIE JIOTKA C AKTHBHBIM OPHEHTHPYIOIIITHM YCTPOHCTBOM

Kapmawos JLE.
Annomayua. paspabomana uMumayuoHHAs, MOOeNb QYHKYUOHUPOBAHUS YHACMKA AGMOMAMUYECKOL
JUHUY, COCMOAWE20 U3 08YX CMAHKO8 U OPUEHMUPYIOue20 10mKa mexcoy numu. Ha ocnoge modenu onpedenenvl
KOHCMPYKMUBHbIE NApamempel 10mKa, 00ecneuusarouyue MakCUMAaibHylo npou3e00UumeIbHOCHb.

Knroueswie cnosa. umumayuoHHas Moaeﬂb, opueumupyiomuﬁ JIOMOK, 2UOKASL ABMOMAMUYECKASL TUHUSL.

Kapmawoe Jleonuo Eecenvesuy, x.m.H., doyeum, lekartashov@mail.sevsu.ru, Poccus, Cesacmonons
Cesacmononbckuil 20¢y0apCcmeeHHblil yHugepcumen

SIMULATION MODEL OF A SECTION OF A FLEXIBLE AUTOMATIC LINE WITH A STORAGE IN
THE FORM OF A TRAY WITH AN ACTIVE ORIENTING DEVICE

L.E. Kartashov
A simulation model for the operation of a section of an automatic line has been developed, consisting of
two machines and an orienting tray between them. Based on the model, the design parameters of the tray are
determined to ensure maximum productivity.

Key words: simulation model, orienting tray, flexible automatic line.

Kartashov Leonid Evgenievich, candidate of technical sciences, docent, lekartashov@mail.sevsu.ru,
Russia, Sevastopol, Sevastopol state university



IIPUMEHEHHUE TEXHOJIOTHH RPA JlVIA AHAJIN3A PBIHKA TEXHOJIOTHYECKOI'O
OBOPY/IOBAHHUA

LJyxanoe A.B.

Annomauyun. Paccmampusaromcs 803MOMCHOCMU NPUMEHEHUS. MEXHOA02UU NPOZPAMMHBIX POOOMmMO8
(RPA) oOna noucka u amanuza ungopmayuu 8 Oobwuux 06a3ax OAHHLIX @ UHIMEPHeme O COCMOAHUU PbIHKA
mexHono2uueckoeo 06pyoosanus. Jlan ananuz cmpykmypsl noayuaemou ungopmayuu. Ilpeonacaemcs
UCNONB308AMb MEMOO OMCEUBAIOWE20 IKCNEPUMEHMA OISl 6blO0PA 3HAYUMBIX (DPAKMOPO, GIUAIOWUX HA
Qyuxyuio  omxauxka. B uacmmocmu, paccmompeno cmamucmuyeckoe MOOEIUPOBAHUE  CTNOUMOCTHU
06pabamvlBarOWUx YeHmpos Om MHONCECMBA B03MONICHBIX NAPAMEMPOB.

Knrouesvie cnosa. Texnonoeuueckoe 06opyoosanue, bonvuiue 6azvl OAHHbIX, AGMOMAmMu3ayus 6usHec-
npoyeccos, CMAMuUCMUYecKoe MoOeIUposanue, OMceusaioyue IKCNepUMeHnbl.

LJyxanoe Anexcandp Buxmoposuu, 0.m.u., npogpeccop, tsukanov2 @gmail.com, Poccusa, Ceeacmonony,
Cesacmononbckuil 20¢y0apCcmeeHHblil yHugepcumen

APPLICATION OF RPA TECHNOLOGY FOR ANALYSIS OF THE TECHNOLOGICAL EQUIPMENT
MARKET

A.V. Tsukanov

The possibilities of using the technology Robotic Process Automation for searching and analyzing
information in large databases on the Internet about the state of the technological equipment market are
considered. The analysis of the structure of the received information is given. It is proposed to use the method of
screening experiment to select significant factors affecting the response function. In particular, statistical
modeling of the cost of processing centers from a variety of possible parameters is considered.

Keywords: technological equipment, large databases, automation of business processes, statistical
modeling, screening experiments.

Tsukanov Alexander Viktorovich, doctor of technical sciences, professor,
tsukanov2 @ gmail.com, Russia, Sevastopol, Sevastopol state university
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ONITHMHU3ALIUA TAPAMETPOB CHCTEMBI C IIOCIIE/JOBATE/IbHBIM COE/THHEHHEM
ITPOHU3BO/ICTBEHHBIX JIEMEHTOB

Konn B.A., 3amopénos M.B., Yanenkos H .1

Annomauuﬂ. B cmamve np0u3300umc;l onmumusayusl napamempoe cucmemsl, COCW!O}IWQIJ us mpex
nocne0o8amenbHo  COeOUHEHHBIX npouaeodcm@eimbzx JJIEMERMO8B. Hpu onmumuzayuu  napamempoe
ucnojibzyemcs 34KOH nadaiomeﬁ omoauu. Hpueodﬂmc;z napamempsl OmMKIUKa Kascoo2o u3 I1eMeHmos U
pesyibmanvbl OnMmumMuzayuu BI10JICEHUL cpedcm@ 6 NosblUleHUU KoaqbqbuuueHma 20mosHocmu.

Knrwuesvik cnosa. Onmumuzayusi, 3aKOH naoarowel omoauu, NpPoU3BOOCMEEHHbI JIeMEeH,
nocnedosamenvHoe coeOuHeHue.

Konn  Baoum  Arxosnesuu, o.m.H., npogheccop, v_kopp@mail.ru, Poccus, Cesacmononp,
CegacmonoabcKutl 20Cy0apCcmeentbill yHusepcumem

3amopénoe Muxaun Baoumosuu, x.m.H., doyenm, Zamoryonoff@gmail.com, Poccus, Cesacmonois,
Cegacmonoabckutl 20Cy0apcmeeHtbill YHUBepcumem

Yanenkoe Huxuma Heopesuu, accucmenm, chalenkov-nikita@yandex.ru, Poccus, Cesacmononv,
Cesacmonoabckutl 20Cy0apCmeenHbill YHUepCumem

OPTIMIZATION OF PARAMETERS OF A SYSTEM CONSISTING OF A SERIAL CONNECTION OF
THREE PRODUCTION ELEMENTS

V.Ya. Kopp, M.V. Zamoryonov, N.I. Chalenkov

The article optimizes the parameters of a system consisting of three serially connected production
elements. When optimizing the parameters, the law of decreasing returns is used. The article presents the
response parameters of each of the elements and the results of optimizing investments in increasing the
availability factor.

Keywords: optimization, the law of decreasing returns, production element, serial connection.

Kopp Vadim Yakovlevich, doctor of technical sciences, professor, v_kopp @mail.ru, Russia, Sevastopol,
Sevastopol State University

Zamoryonov Mikhail Vadimovich, candidate of technical sciences, docent, Zamoryonoff@ gmail.com,
Russia, Sevastopol, Sevastopol State University

Chalenkov Nikita Igorevich, assistant, chalenkov-nikita@yandex.ru, Russia, Sevastopol, Sevastopol
State University



HCCIIEJOBAHHUE IIPOIIECCA HACBIIIEHHUA I'A30M KH/IKOCTH B 3AMKHYTOM KOHTYPE
AIIITAPATA ’KH/IKOCTHOI' O /IBIXAHUA

Tlonusyes B.11., Ilonusyes B.B., barakun A. 1.

Annomauus. IIpeocmasnensvl pe3yrbmamsl UCCIeO08AHUL MEXHOIO2UU HCUOKOCMHO20 ObIXaAHUA Ol npoyecca
Hacvlyenust 2azom dcuokocmu. Paspabomanvt KoHCmMpyKyuyu MeOUYUHCKUX annapamos HCUOKOCMHO20 ObIXAHUSL C
B3AMKHYMbIM ObIXAMENbHLIM KOHMYPOM, 8 OCHO8E KOMOPO20 UCHONb3YEMCS CXeMA YIbMPA38YKO8020 YOUIEeHUs 2308 U
0ge cxembl OKCUeeHayuu (HacvliyeHus) OblxamenbHOU HCUOKOCMU — 00HA 6apbomuposanuem, a Opyeas — CMEUWAHHAsL C
bapbomuposanuem u cmpylinsim Hacocom. Paspabomana unsicenepras MemoouKa onpeoeneHust CKOpoCmu HaACblUeHUs.
JrcuoKocmu  2azom 0l cxem ¢ bapbomupoganuem. Ilonyuenvl smnupuueckue 3a6UCUMOCU  KOIPduyuenma,
onpeoensiioue20 CKOpoCMb HACLIWEHUs KUCTIOPOOOM U KOHYEHMpayuu Kuciopooa 6 scuokocmu. Ilpusedenst epaguru,
HOOmMEepIHcOaruue 603MONCHOCHb UCHONIb30BAHUS NOTYYEHHBIX IMRUPULECKUX 3A8UCUMOCTIEN.

Knroueevie cnosa. Hzbvimounoe oasnenue, HCUOKOCMHOE ObIXAHUeE, YIbMPA38YK, ObIXAMENbHASL HCUOKOCHb,
3AMKHYMbLIL ObIXAMENbHbIL KOHMYD.
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STUDY OF THE PROCESS OF LIQUID GAS SATURATION IN A CLOSED LOOP LIQUID BREATHING
APPARATUS

V.P. Polivtsev, V.V. Polivtsev, A.I. Balakin

Studies of liquid breathing technology for the process of gas saturation of the liquid are proposed. Developed
designs of medical liquid breathing devices with a closed breathing circuit, based on the ultrasonic gas removal scheme
and two schemes of oxygenation (saturation) of breathing fluid one by barbotage and the other mixed with barbotage
and jet pump. An engineering method for determining the rate of fluid gas saturation for schemes with barbotage has
been developed. Empirical dependences of the coefficient determining the oxygen saturation rate and oxygen
concentration in the liquid are obtained. Graphs confirming the possibility of using the obtained empirical dependences
are given.

Keywords. Overpressure, fluid breathing, ultrasound, breathing fluid, closed breathing circuit.

Viktor Petrovich Polivtsev, head of the laboratory, VPPolivtsev@mail.sevsu.ru, Russia, Sevastopol State
University

Polivtsev  Viadimir Viktorovich, candidate of technical sciences, Docent, Leading researcher,
VVPolivtsev@sevsu.ru, Russia, Sevastopol, Sevastopol State University

Balakin Alexey Igorevich, candidate of technical sciences, Docent, Leading researcher, AlBalakin@sevsu.ru,
Russia, Sevastopol, Sevastopol State University



BIIHSHHUE TEMITEPATYPHBIX JE®OPMAITHH 3BEHBEB H3MEPHTE/ILHOH PYKH HA
HOTrPEIIIHOCTh KOOPJHHATHBIX H3MEPEHHH

Banaxuna HA., barakun A.U.

Annomauus. Paccmompenvl nozpewHocmu usmepeHus KoOpOUHAMHO-UMepumenvrulx mawut. Ilpusedena
mamemamuyeckas mMooens 018 OYEHKU MOUYHOCMU USMEPUMENvHOU pyKu. Paccmompeno enusnue memnepamypHuix
Odeghopmayuii  36eHbe  UMEPUMENbHOU PYKU HA NOSPEUHOCIb  KOOPOUHAmMHIX usmepenuti. I[Ipeocmaesnenvi
Ppe3yibmamuvl MOOEIUPOBAHUS U NPOBEOEH UX AHANU3, NOKA3ABWUL CIMENEeHb GIUSHUS MeMnepamypHuix dehopmayuii Ha
MOYHOCb UBMEPUMENLHOU PYKU NPU UCNONb308AHUU PA3TUYHBIX MAMEPUATIO8 36EHbES.

Knrwouesvie cnosa. Koopounammvle usmepenus, 6eKmMOpHulUl AHAIU3, NOZPEULHOCTH, TMOYHOCHb UMEPEHUI,
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INFLUENCE OF TEMPERATURE DEFORMATIONS OF MEASURING ARM LINKS ON COORDINATE
MEASUREMENT ERROR

N.A. Balakina, 1.A. Balakin

Measurement errors of coordinate measuring machines are considered. A mathematical model for estimating
the accuracy of a measuring arm is given. The influence of temperature deformations of measuring arm links on the
error of coordinate measuring is considered. Simulation results are presented and their analysis, which has shown the
degree of influence of temperature deformations on the accuracy of a measuring arm using different link materials, is
carried out.

Keywords: coordinate measurements, vector analysis, error, measurement accuracy, temperature error,
temperature deformation.
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