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OBOCHOBAHHE H MOJEJITHPOBAHHUE ITAPAMETPOB TOYHOCTH
ITO3HITHOHUPOBAHHUA TPEXKOOPIHHATHOI' O MAHHUIIYJIATOPA
ABTOMATH3HPOBAHHOI' O KOMILTEKCA YCTAHOBKH PE3bFOBbBIX 3AKJIEITOK ITPH CEOPKE
HIKA®OB CEPUH «3TA/IOH»

Kapnoe A.T'., bouapoe U.B.

Annomayun. I[lpedcmasnen aunanuz ocobeHHOCMeU aABMOMAMUAYUU MEXHONOSUYECKUX NPOYECCos8
YCMaHOBKU — pe3bb0BbIX  3aKNENOK 6  0emanb-3a20MOSKY,  AGNAIOWENCs — OCHOBAHUEM — KOMHWIAEKMHO
pacnpedenumenvhozo  ycmpoucmea —cepuu  «Omanony. Ilpusedenvi  pesynomamovl  UCCIEO08AHUS U
MOOENUPOBAHUSL DNIEKMPOMEXAHULECKO20 NPUBOOA NPpU O8YXCKOPOCMHOM YHPAGIEHUU C OOPAMHOU C8:3b10 NO
cxopocmu. Ilposeden ananusz MexaHu4ecKux Xapakmepucmuk pe3vbbosbix 3aKienoK, 0O0CHOBAHbI NAPAMEMpb
A6MOMAMU3UPOBAHHO20 npoyecca cOOPKU maKux 3axkiénok. Pesynbmamer pacuémoe u moodenruposanus
NO3GONUNU OYEHUMNb SPAHUYLL POCMA NPOU3EOOUMENbHOCIU A8MOMAMUZUPOBAHHO20 KOMNIIEKCA COOPKU NO
cpasHeHuio ¢ 6a306bIM NPOEKMOM.

Kniouesvie cnosa. Asemomamuzayus cbopounbix onepayuil,  pe3vb0o6as  3aKIenKa;
INEKMPOMEXAHUYECKAST CUCTNEMA; NHEBMAMUYECKULl 3aKIENOYHUK, MOYHOCIb NOZUYUOHUPOBAHUSL, pe3b008as
(caeunas) 3axnenxa.

Kapnoe Aumon I'eopeuesuu, k.m.n., ooyenm, antkar38cam@gmail.com, Poccus, Cesacmonow
Cesacmononbckutl 20Cy0apcmeenHulil yHugsepcumem

bouaposé Heopv Banepvesuu, macucmpanm, igor55.1234@yandex.ru, Poccus, Cesacmonons,
CegacmonoabcKutl 20Cy0apCcmeeHtbill YHUBepCumenm

SUBSTANTIATION AND MODELING OF THE PARAMETERS OF THE POSITIONING ACCURACY
OF THE THREE-COORDINATE MANIPULATOR OF THE AUTOMATED INSTALLATION COMPLEX OF
THREADED RIVETS DURING THE ASSEMBLY OF CABINETS OF THE ETALON SERIES

A.G. Karlov, 1.V. Bocharov

The analysis of features of automation of technological processes of installation of threaded rivets in
the workpiece, which is the basis of a complete switchgear of the Etalon series, is presented. The results of the
study and simulation of an electromechanical drive with two-speed control with speed feedback are presented.
The analysis of the mechanical characteristics of threaded rivets is carried out, the parameters of the automated
process of assembling such rivets are substantiated. The results of calculations and modeling allowed us to
estimate the limits of productivity growth of the automated assembly complex in comparison with the basic
project.

Keywords: automation of assembly operations; threaded rivet; electromechanical system; pneumatic
riveter; positioning accuracy; threaded (wrench) rivet.

Karlov Anton Georgievich, candidate of technical sciences, docent, antkar38cam@gmail.com, Russia,
Sevastopol, Sevastopol state university

Bocharov Igor Valeryevich, master, igor55.1234@yandex.ru, Russia, Sevastopol, Sevastopol state
university
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H3IrHBHO-KPYTH/IBHBIE KOJTEBAHHUSA HEJKECTKOMH 3ATOTOBKH ITPH
ABTOMATH3HPOBAHHOH TOKAPHOH OBPABOTKE

Boxoncxui A.U., I'onosun B.U., Pviorckoe A.U.

Annomayusn. Paccmompensl u32ubHO-KpymuibHble KOAeOaHUs 8aia KOHeYHOU U32UOHOU U KPYMUTbHOU
JHCECMKOCU KAK CUCTHEMbL C 08YMSI CMeneHsmMu c80000bl ¢ NPUBEOCHHOU MACCOU K CedeHulo nocepeoune
3acomoeku. Ilpednonazaemcs, umo Konebauus 6 OAHHOU YNPOWEHHOU MOOenu 00YCI08NIeHbl HEKOMOPbIM
Hecosnadenuem YeHmpa dHCeCmKOCmu ¢ YeHmpom macc eand. [ughgepenyuanvuvie ypasHenus OGUIICEHUs.
cocmagiensl ¢ UChoIb3068anuem ypaswenuti Jlazpansica emopoeo pooa. Ha uucnennom npumepe nokazauo, 4mo
AMAIUMYObL 8LIHYHCOCHHBIX KPYMUTbHBIX KOICOAHUU CYUWeCMBEHHO 3a8UCAM OM Y2080l CKOPOCMU 8PAUeHUs.
3azomoeku. IIpednooicennas mooenb Modcem HAumu npuMeHeHue 8 MexHUUeCKUX peueHusx npaKmudeckozo
no0ae1eHUst KONeOAHUL HeHCECMKUX 3A20MOBOK.

Knroueesvte cnosa. Heocecmrasn 3a20moeKa, mokxapHas 06pa60mi<a, uz2ubHble KO]Z€6CIHM}!, yacmomeaul
cobCMBeHHbIX K0ﬂ€5aHu1/7, JNUHelHble U yenoesvie nepemenyerusl.

Boxonckuii Anexcandp Heanosuy, 0.m.u., npogheccop, bohon.alex@mail.ru, Poccus, Cesacmononsckuti
20¢y0apcmeeHHblil yHugepcumem

Tonoeun  Bacunuii  Heopesuu, k.m.H., Ooyenm, Oupekmop Ilonumexnuueckoeo uxHcmumymada,
golovin@sevsu.ru, Poccus, Cesacmononbckuil 20Cy0apcmeentblil yHUeepcumem

Poioickos  Anexcandp — Heopesuu, cmapwiuti  npenodasamens, — airyzhkov@sevsu.ru, Poccus,
Cesacmononw, Ce8acmononbCKuii 20Cy0apCmeeHublil YHugepcumem

BENDING-TORSIONAL VIBRATIONS OF A FLEXIBLE BLANK FOR AUTOMATED TURNING
A.l. Bokhonsky, V.I. Golovin, A.l. Ryzhkov

Bending-torsional vibrations of a shaft of finite bending and torsional rigidity are considered as a
system with two degrees of freedom with a reduced mass to the section in the middle of the workpiece. It is
assumed that oscillations in this simplified model are due to some mismatch between the center of rigidity and
the center of mass of the shaft. The differential equations of motion are composed using the Lagrange equations
of the second kind. A numerical example shows that the amplitudes of forced torsional vibrations depend
significantly on the angular velocity of the workpiece rotation. The proposed model can be used in technical
solutions for the practical suppression of vibrations of non-rigid workpieces.

Keywords: non-rigid workpiece, turning, bending vibrations, natural vibration frequencies, linear and
angular displacements.

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

Golovin Vasily Igorevich, candidate of technical sciences, docent, Director of the Polytechnic Institute,
golovin@sevsu.ru, Russia, Sevastopol State University

Ryzhkov Aleksandr Igorevich, senior lecturer, airyzhkov@sevsu.ru, Russia, Sevastopol State University






MOJE/TUPOBAHUE MAHHUIIYJIATOPA THIIA SCARA B MATLAB/SIMULINK ITPH
HCIIO/IB30OBAHHH BUB/IHOTEK SIMSCAPE

Yanenxos H.U., Hesap I'.B.

Annomayus. Paccmampusaemcs nocmpoenue mooenu @GYHKYUOHUPOBAHUS MAHUNYIAMOPA MUnd
SCARA 6 cpede MATLAB/SIMULINK npu ucnonvsosanuu 6ubnuomex Simscape. Ilpugsodsmcs smanvl
ROCMPOEHUA U ONUCHIBAIOTCA OCHOBHbIE dNEMEHMbl, UCHOb3YeMble 01 co30anus modeau. Paspabomannas
MOOeNb  NO0380NAeN ONpedenumsb MpPAeKmopuro OBUNCEHUs paboyezo opeaHa MOOYAs NpU  U36ECHIHbIX
2eOMEMPUYECKUX, MEXAHUYECKUX U DNeKMPUYECKUX XApaKmepucmukax e2o snemenmos. Ilpusodames
pe3yabmamul MOOEIUPOBAHUA.

Kniouesvie cnosa. Manunynamop, SCARA-kunemamuxa, modenv osuscenus, MATLAB/SIMULINK,
Simscape.

Yanenkos Huxuma Heopesuu, accucmenm, NIChalenkov@sevsu.ru, Cesacmonons, Poccus,
Cegacmonoabckutl 20Cy0apCcmeen bill YHUgepcumem

Hegeap  T'anuma  Banepvesna,  accucmenm, GVNevar@sevsu.ru, Cesacmononw,  Poccus,
CegacmonoabcKutl 20Cy0apCcmeentbill yHusepcumem

SIMULATION OF A SCARA MANIPULATOR IN MATLAB/SIMULINK USING SIMSCAPE
LIBRARIES

N.I. Chalenkov, G.V. Nevar

The construction of a functioning model of a SCARA type manipulator in the MATLAB/SIMULINK
environment using the Simscape libraries is considered. The construction steps are given and the main elements
used to create the model are described. The developed model makes it possible to determine the trajectory of the
movement of the working body of the module with known geometric, mechanical and electrical characteristics of
its elements. The simulation results are presented.

Keywords: manipulator, SCARA kinematics, motion model, MATLAB/SIMULINK, Simscape.

Chalenkov Nikita Igorevich, assistant, NIChalenkov@sevsu.ru, Sevastopol, Russia, Sevastopol State
University

Nevar Galina Valerievna, assistant, GVNevar@sevsu.ru, Sevastopol, Russia, Sevastopol State
University
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CTABHTH3AIINA 2KECTKOCTH PYKH YIIPYT' OI'O MAHHIIY/IATOPA ITPH U3MEHEHUH
EETEOMETPHYECKHUX IIAPAMETPOB

Bapmunckas H .

Annomauuﬂ. HUcnonvzosanvl onmumanvivle KococummempuuHvle ynpaeienus nocmynameibHvbiM Uuiu
epauiamelbHbIM O0BUdICCHUECM MENECKONUYECKO20 Marnunyisamopa KOHEYHOU JcecmKocmi, 05601’16’{14661101/{41/{6
abCcoMOmMHubLL UAU OMHOCUMENbHBII NOKOU CX8amd Manunyisamopa 6 KOHEeYHOU mouKe no3uyuoHuUposarus,;
npednoxzaeaemc;l NOCMOSIHCMB0 4ACMONbl COOCMBEHHbIX KONeOaAHULL PYKU. Hsmenenue onunol PYKU 6 npoyecce
pa60mbl Marnunyisamopa ejnedem 3d co00ll u3MeHeHue coOCMEEeHHbIX UYACmOm KO]ZB6CZH1/H:£, umo moancem
ompuyamelibHo ompasumsci Ha I’lpOuS’@OOuI’I’l@]ZbHOCWZu u movyHocmu nO3UYUOHUPOBAHUAL. HpedﬂoofceH cnocob
cma6uﬂu3aquu JlcecmKkocmu. - meeckonu4ecKkotl PYKU, OCHOBAHHBILL HA  BLIOBUNCEHUU  DNIeMEeHmaA DPYKu,
CO2NACOBAHHOM C UBMEHEHUEM ee ONUHbL 8 npoyecce 6blnoJIHEHUS pa6oqux onepaquﬁ, n0380ﬂ}ZIOu,{u12 cobmodamo
NnOCMOAHCMB0 4acmonibl OCHOBHO20 MOHA.

Knrouesvie cnosa. Teneckonuueckuil MAaHUnyiamop, pyKa KOHEUHOU JHCeCMKOCU, YApAeleHue
08UdICEHIeM, HaACMOma CcOOCMBEeHHbIX KoaebaHull, npocud, onpeodeieHue Oegopmayui, memood Mopa,
CMabunu3ayus HeecmKoCmu pyKu MaHunyismopd.

Bapmunckas Hamanws Heanosna, k.m.n., doyenm, nvarminska@gmail.com, Poccus, Cesacmonons,
Yepuomopcroe gvicuiee goenno-mopckoe yuunuwe umenu 11.C. Haxumosa

STABILIZATION OF THE RIGIDITY OF THE ELASTIC MANIPULATOR WHEN ITS GEOMETRIC
PARAMETERS ARE CHANGED

N.l. Varminskaya

The use of optimal skew-symmetric controls for the translational or rotational motion of a telescopic
manipulator of finite rigidity, which provide absolute or relative quiescence of the manipulator gripper at the
end point of positioning, assumes the constancy of the frequency of natural oscillations of the arm. Changing the
length of the arm during the operation of the manipulator entails a change in natural oscillation frequencies,
which can adversely affect performance and positioning accuracy. A method for stabilizing the stiffness of a
telescopic arm is proposed, based on the extension of the arm element, consistent with the change in its length in
the process of performing work operations, which makes it possible to maintain the constancy of the
fundamental tone frequency.

Keywords: telescopic manipulator, arm of finite rigidity, control of arm movement, frequency of natural
oscillations, deflection, determination of displacements, Mohr's method, stabilization of manipulator arm
rigidity.

Varminskaya Natalia Ivanovna, candidate of technical science, docent, nvarminska@gmail.com,
Russia, Sevastopol, Black Sea Higher Naval School named after P.S. Nakhimov
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HMHTAITHOHHAA MOJEJIb THEKOH ABTOMATH3HPOBAHHOH JTHHHH C
IIOBTOPHBIM OBCIIYKUHBAHHUEM I10 PE3Y/IbTATAM KOHTPOJIA

Banaxun U A., baraxuna H.A.

Annomayua. Paccmompena cmpykmypa 2eubKou agmomMamu3upoSaHHOU JUHUU C NOBMOPHbIM
obcnyscusanuem, npediodtceHd ee UMUMayuoHHas mooens. Ilpueeden nucmune npozpammosl Ha asvike GPSS u
010K cxema ee OCHO8HO20 ceemenma. IIpogeden amanus pe3yrbmamos MOOEIUPOBAHUS, NOKAAGUIUL
B03MOACHOCIU YBENUUEHUS NPOU3BOOUNENbHOCIU SUDKOL A8MOMAMU3UPOBAHHOU TUHUY NPU UCNONb308AHUU
NOBIMOPHO20 0OCTYIHCUBAHUSL.

Knwuesvie cnoea. Tubroe I’lpOLL?@O()CI’I’l@O, asmomamu3supoeaHtas  JTUHUAL, umumayuoHHoe
Modeﬂupoeauue, nosmopHoe 06C]Zy9i€u6(1Hll€, np0u3606umeﬂbHocmb.

banaxun  Heopo  Anexceeeuu, cmyoemm,  ibalakin72@gmail.com, Poccus, Cesacmonony,
Cegacmononbckuti 20Cy0apCcmeeHHblil yHusepcumem

Banaxuna Hamanes Anamonvesna, cmapwiuti npenodasamens, NABalakina@sevsu.ru, Poccus,
Cesacmonons, Ce8acmononbckuti 20Cy0apCmeeHHblll YHU8epcumen

SIMULATION MODEL OF A FLEXIBLE AUTOMATED LINE WITH REPEATED MAINTENANCE
BASED ON INSPECTION RESULTS

I.A. Balakin, N.A. Balakina

The structure of a flexible automated line with repeated maintenance is considered and its simulation
model is proposed. The program listing in the GPSS language and the block diagram of its main segment are
given. The analysis of the results of the simulation, which showed the possibility of increasing the productivity of
flexible automated line when using repetitive maintenance.

Keywords: flexible production, automated line, simulation modeling, repetitive maintenance,
productivity.

Balakin Igor Alexeyevich, student, ibalakin72@gmail.com, Russia, Sevastopol, Sevastopol State
University

Balakina Natalia Anatolievna, senior lecturer, NABalakina@sevsu.ru, Russia, Sevastopol, Sevastopol
State University
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HCCIIEJOBAHHE BJIHAHHA HACTPOHKH 3JIEMEHTOB ITHEBMOITOJABECKH HA
KOJIEBAHHUA COCTABHBIX JIEMEHTOB TPAHCIIOPTHOI' O CPE/ICTBA

Mypawxosckuii U.A., Booicoicos A.A.

Annomayus. J[na  ynyuwenus Kawecmed u CMAOUNLHOU padOmMvl NHEBMAMUYECKUX —CUCTHEM
noOpeccopueanust, 0Oecneuusaruux HHeKmueHyio eubpoO3aWUMmy a8MOMpPAHCHOPNHBIX CPEOCMS, AHAIU3A
BNUAHUSL  BO30YUIHO20 OEMAPDUPOBAHUS U PAIUYHBIX COYEMAHUN NEePeMEHHO20 U NOCMOSHHO20 00beMa
NHEBMAMU4eckoll peccopvl Ha ee OemMnpupyiowue ceolcmea npediazaemcsi UCNHOAb308aMb UCCICO008AHUSL HA
OCHO8e paspaboOmManHOl  pacuémHuol OUHAMUYECKOU MOOeNU; NONYUEHHble C NOMOWbI0 OAHHOU MEemoOuKu
BHAYEHUS AMAAUMYO KONeOAHULl, Oaiom GO3MOICHOCHb NPOSHOZUPOBAMb YPOGEHb KOLeOAHUN NPU OBUICCHUU.
Jlonycmumocmo u 3¢ghpexmugHocmes maxozo nooxo0a ROOMEePIHCOaemcst IKCHEPUMEHMATIbHO.

Kniouegvie cnoea. Ilnesmamuueckoe noopeccopusanue, OOpOJICHblE YCIOGUs, OeMnupyloujue
CBOlLCMBA, AMNAUMYObl KOACOAHUT, KOHMPOLb YPOGHS KY3064, NPOSHO3UPOBAHUE.

Mypawroeckuii  Hness  Anexcanoposuu, cmyoenm, ilyichOl@mail.ru, Poccus, Cesacmonon,
CegacmonoabcKutl 20Cy0apCcmeen bill yHusepcumenn

Booicocos Anopeii Anamonvesuu, x.m.H., ooyenm, AAVozhzhov@sevsu.ru, Poccus, Cesacmonois,
CegacmonoabeKutl 20Cy0apCcmeeHtbill YHUBepCumem

STUDY OF THE INFLUENCE OF THE AIR SUSPENSION ELEMENTS SETTINGS ON THE SPRING
AND UNSPRESSED MASS VIBRATIONS

I.A. Murashkovskiy, A.A. Vozhzhov

To search for new, simpler technical solutions for air suspension that provide effective vibration
protection for vehicles, to analyze the effect of air damping and various combinations of variable and constant
volume of the air spring on its damping properties, it is proposed to use studies based on the developed
computational dynamic model, the values obtained using this technique oscillation amplitudes, make it possible
to predict the level of oscillations during movement. The admissibility and effectiveness of this approach is
confirmed experimentally.

Keywords: pneumatic suspension, road conditions, damping properties, oscillation amplitudes, body
level control, forecasting.

Murashkovskiy llia Alexsandrovich, student, ilyichO1l@mail.ru, Russia, Sevastopol State University
Vozhzhov A.A., candidate of technical sciences, docent AAVozhzhov@sevsu.ru, Russia, Sevastopol State
University
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PEIIIEHHE 3AJJAYH CEJIEKTHBHOH CEOPKH JJBYX 2JIEMEHTOB C
MYJTbTHILIHKATHBHOH MOJETBIO «BXOd-BbIXO/» C HCITOJIB30BAHHEM
AIIITPOKCUMALIHUA

Qununosuy O.B., Pununosuyu B.O.

Annomayun. Paccmampusaemcs npoyecc O0OHONAPAMEMPUHECKOU  CENeKMUBHOU CcOOPKU  08YX
9NEMEHMO8 O/l CAYHAsi UCHONb30GAHUS MYIbIMUNIUKAMUSHOU MOOelU «8X00-6b1x00». IIpusedenvl ocnosHbie
3a6UCUMOCU, C6A3bI6AIOWUE NpedelbHble 3HAYEHUs, OMKIOHEeHUs. U OONYCKU 6XOOHbIX U BbIXOOHLIX
napamempos. Ilpeodnooiceno auneapuzo8ams UCXOOHYI0 MOOelb ¢ UCHOb306anuem paoos Tetinopa. [ns
JUHEAPUZ0BAHHOU MOOenU OnpedeneHvl OONYCKU U 2SPAHUYbL CELeKMUBHBIX ZPYNN, d MAKdice OCHOBHbIE
nokazamenu cbopounoeo npoyecca. Ilpuseden npumep mMooeruposanus.

Knrouesvie cnosa. Mamemamuueckas mooenns, cerekmugnas coopka, annpoxcumayus, pso Tetinopa.
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SOLVING THE PROBLEM OF SELECTIVE ASSEMBLY OF TWO ELEMENTS WITH A
MULTIPLICATIVE INPUT-OUTPUT MODEL USING APPROXIMATION

O.V. Filipovich, V.O. Filipovich

The process of one-parameter selective assembly of two elements for the case of using a multiplicative
"input-output” model is considered. The main dependences connecting limit values, deviations and tolerances of
input and output parameters are given. It is proposed to linearize the original model using Taylor series. For the
linearized model, the tolerances and boundaries of the selective groups, as well as the main indicators of the
assembly process, are determined. An example of modeling is given.
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HMHUTALIHOHHAA MOJEJIb B ANYLOGIC CTPYKTYPbI «HAKOIIUTEJIb —
TEXHOJIOTHYECKAA AYEHKA — HAKOITUTEJTb»

3amopénos M.B., Mupsoan H.IO., 3amopénos U.M.

Annomayus: B Oannoii pabome npoeooumcs epuukayuss aHAIUMu4eckoi MoOOeLU CORPANCCHHO20
yuacmka, NOCMPOEHHOU ¢ UCNOAb30GAHUEM Memood MpAeKmoputl, NymeM CPAGHeHUsi ee¢ pe3yibmamos
MOOEUPOBAHUsL C  pe3yTbmamam UMUMAYUOHHO2O0 MoOeauposanus. Paspabamveisaemces umumayuonnas
moodenv ¢ AnylLogic. C nomowwio umumayuonnot Mmooenu Onpedesiomcss KodpouyueHmsl 20moeHOCU
Pabomvl  CONPANCEHHO2O0 YyuacmKa Ha 6vldayy npooykyuu u Ha ee npuem. CpagHUAaOmMcs yKA3aHHble
KO uyuenmol 20mogHocmu  6e30MKA3HOU pabOmbl CONPANCEHHO20 YUACMKA, NOJYYEeHHble C NOMOUbIO
UMUMAYUOHHOU U aHaiumuyeckoi mooeneu. IIpogodumcsi  pacuem — OMHOCUMENbHOU  NOSPEULHOCTIU
pe3yibmamos.
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SIMULATION MODEL IN ANYLOGIC OF THE STRUCTURE “DRIVE - TECHNOLOGICAL CELL -
DRIVE”

M.V. Zamoryonov, N.Y. Mirzoyan, .M. Zamoryonov

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
AnyLogic is being developed. 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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HCCIEOBAHHE BTUAHHA TOYHOCTH H3IOTOBJIEHHA H3MEPHTE/ILHOH PYKH HA
HOTrPEIIIHOCTh KOOPJHHATHBIX H3MEPEHHH

banaxuna H A., banaxun U.A.

Annomayua. Paccmompenvi nozpewnocmu usmepenuss KoopOuHamHo-usmepumenvuvlx mawun. Ilocmpoena
Mamemamuyeckas Mooeib 05l OYeHKU MoYHOCIU usmepumenvoll pyku. Ilpedcmasnenvi pe3yibmamvl MOOEIUPOSAHUSL
U nposedeH Ux anau3, NOKA3aswull npeodevl UCNONb308AHUS PASIUYHOU MOYHOCIU U320MOBNEHUS TUHEUHbIX PA3MEPOS
36EHbEB UIMEPUMENLHOU PYKU NPU PASTUYHOU MOYHOCU IHKOOEPOS.

Knrouesvie cnosa. KoopduHamele usmepenus, 3HKO()€p, 6€Km0prl1:l aHajiu3, nocpeuwtHocms, mMampuysl
nosopomd, mo1yHocmos u3M€p€Hu12, MOYHOCMb U320MO6JIEHUA.
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RESEARCH OF INFLUENCE OF MEASURING ARM MANUFACTURING ACCURACY ON COORDINATE
MEASUREMENT ERROR

N.A. Balakina, A.l. Balakin

Measurement errors of coordinate measuring machines are considered. A mathematical model for estimating
the accuracy of a measuring arm is constructed. Simulation results are presented and their analysis is carried out,
showing the limits of using different accuracy of the linear dimensions of measuring arm links with different accuracy
of encoders.

Keywords: coordinate measurements, encoder, vector analysis, error, rotation matrices, measurement
accuracy, manufacturing accuracy.
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