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B pobomi euxnadeni docnioxncents ocobausocmeil MexampoHixu nopsio 3i
CMBOPEHHAM 3ac00i6 poOOMOmMexHIKU, AKe NOASA2AE 8 CMEOPEHHI MEXHIYHUX ClU-
cmem i KOMIIEKCI8, 3aCHOBAHUX HA BUKOPUCIMAHHI Yux 3ac06i8. OcHO8HOIO 00-
JACMIO 3ACMOCYBAHHS 3ATUUAEMbCS. NPOMUCTOBICIY I, HAcaMneped, MAUUHO-
b6yoysanns 1 npunadodyoyeanns. B pobomi euxonano ananiz ma po3pooaena
KIacu@ixayiss mexHon02iHHUX KOMNIEKCI8 i3 3acmocy8anHam pobomis. Byno
NPOBEOEHO AHANI3 CKIAOY AN2OPUMMINHO20 emany po3poOKu OJisi 6USHAYEHHS
aAneoOpUMMIE PYHKYIOHYB8AHHS 6CLO20 KOMNAEKCY I 1l020 YACMUH, 8UMO2 00 NpU-
CMpoi6 KepyeanHs, KAHALAM 36'3KY 1l OONOMIJICHOMY YCIAMKY BAHHIO.

Knrwouesi cnosa: mexampouixa, MawuHo6y0y8anHs, npomMuciosi pobomu,
POOOMOMEXHIKA, MAHINYIAMOPU.

IHocTanoBka mpodsemu.

CporoziHi, MOJIEpHI3YBaTH BUPOOHUIITBO 3/]aTHA Maie KO)KHa BUPOOHMYA
KOMITaHisl. 3BUYaiiHUI POMUCIIOBHI pOOOT MaHIIyJISATOP TPYHTYETHCS Ha MPO-
CTOPOBHX MeXaHi3Max, sIKi BOJIOAIIOTh OaraTbMa CTyNEeHSIMH CBOOO/IH.

ITpoMucnoBi poOOTH 3aCTOCOBYIOThCS JUIS (PYHKIIOHYBaHHS B cepelo-
BHII, IO BiJPI3HAETHCS HEOE3MEKO ab0 HEe JOCTYMHOW s Jirojei. Kpim
TOTr'0, MaHIIYJISITOPH BUKOPUCTOBYIOTHCS B SIKOCTI JIOITIOMIXXHUX POOOTIB B IPO-
MHCJIOBOMY BUPOOHHIITBI 1 B MEMYHIN MPAKTHIII - i1 YaC CTBOPEHHS ITPOTE3iB.
OpHUM 3 HaWOIIBII MOMYIIPHAX MAHIMYJSTOPIB B HAIIl YaC BBAXKAETHCS MeXa-
HiuHa «pyka» [1].

J1y1st Toro o6 CripoeKTYBaTH HAMOUIBII IPOCTUI MAHIITYJISATOP HEOOX1THO
TorepeIHHO BUPIIIUTH Oe3J1i4 3aB/iaHb, HAPUKIIAJ, BUOIp TOUHOTO CIiBBiAHO-
IICHHS KOPUCHUX 1 XOJIOCTUX XOJIiB, 3a0€3MCUCHHST MAHEBPEHOCTI, CTIKOCTI B
MOBCSIKAEHHOMY (hyHKIiOHYBaHHI. He BapTo 3a0yBaTH mpo Te, 1110 MOXKE 3HAI0-
OuTHCS TIPOEKTYBaHHS POOOTa IS CIIEIiajbHUX CHCTEM. Y TaKOMY BHIIAJIKY
Horo orepatopy HEOOXiHO BiAUYBATH 3YCHIUIS, IO CTBOPIOETHCS HA BAHTAXKO-
3axBaTi a00 poOOYOMY OpraHi.

AHaJI3 OCTaHHIX JI0CJIIKeHb Ta MyOaiKaii.

JlocmimKeHHSIM 3aCTOCYBaHHS MEXaTPOHHHUX CUCTEM B MAIIMHOOYAyBaHHI
Ta poOoTH3aIil TEXHONOrIYHUX TpoleciB npucesyeHi podoru [1.H. bensnina,
€.I1. Tlonoa, B.[A.IlurankoBa inmux. [Turanss, nos's3ani 3 GopMyBaHHAM i
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PO3BUTKOM POOOTOTEXHIKH, ii BU3HAYEHHS Ta 3aCTOCYBAaHHS PO3TJISIHYTI B PO-
6orax B.JI.Adonina, B.JI. Kontoxa [2, 3, 4].

B pob6orax T.B.Ilonoka, C.B. [llanurina, B.M. Hikomaituyka, I.A.Kamns-
eBa, JI.C. SImminbscbkoro, B.B. MarkeBn4a po3riisaatoThest CydacHi MOXKIIMBO-
CTi 3aCTOCYBaHHS POOOTIB, AKi MalOTh (hyHIaMEHTAbHE 3HAYCHHS JIJIS JAHOTO
JOCTiKeHHs [5, 6, 7].

MeTta, 3aBIaHHS Ta METOAUKA JOCJiIIKEHb.

3aBlaHHsI MEXAaTPOHIKU TOPSI 13 CTBOPEHHSIM 3aC00iB POOOTOTEXHIKH I10-
JISITA€ B CTBOPEHHI TEXHIYHMX CHCTEM 1 KOMIUIEKCIB, 3aCHOBAHUX HA BUKOPHC-
TaHHI UX 3ac00iB. OCHOBHOIO 00JIACTIO TX 3aCTOCYBAHHS SIK 1 paHiIlle MTOKH 3a-
JIMIIAETHCS IPOMHCIIOBICT 1, HACaMIIepea, MallTMHOOY {yBaHHSL.

Pe3yabTaTH 10ocaigxenHs.

[TpoMucnoBi pobOTH MiAPO3AUIAIOTECS HA TEXHOJIOTIUHI, SIKI BUKOHYIOTh
OCHOBHI TEXHOJIOT1YHI Omepallii, i JOMOMiXkHI, 3aHHATI Ha JOMOMIDKHHX OIlepa-
LisX 10 0OCITyrOBYBaHHIO OCHOBHOT'O TEXHOJIOTIYHOTO yCTaTKyBaHHA. TexHo-
JIOT1YHI KOMIUIEKCH 3 TAaKUMH pOOOTaMHU Ha3UBAIOTHCS POOOTH30BAaHUMHU - PO-
00TH30BaHUMH TEXHOJOTIYHUMH KOMIUIEKCAMHU. 3aco0M poOOTOTEXHIKH B Ma-
IIMHOOYIyBaHHI KJIacu(iKyOThCs 32 HACTYITHUMHU O3HAKAMH:

* TUTI BUPOOHUYOTO TiAPO3ILITY;

* CTYIIiHb 3MiHM BUPOOHHMIITBA, TIOB'SI3aHA 13 3ACTOCYBAHHSM ITPOMHCIIOBHX
poboTiB;

* BHJ] TEXHOJIOTIYHOT'O TIPOIIECY;

* KUTBKICTh BUKOHYBAHUX TEXHOJOTTYHUX OTEparliii;

* THIN i KiJIbKICTh BUKOPUCTOBYBAaHOTO OCHOBHOTI'O TEXHOJIOTIYHOT'O yCTaT-
KyBaHHS;

* THII i KUTBKICTh BUKOPUCTOBYBAHHUX ITPOMHUCIIOBHUX POOOTIB;

* cepiliHICTh 1 HOMEHKIJIATypa IPOAYKIIi;

* KOMITIOHYBaHHSI KOMIUIEKCY;

* IPUHINT KEPYBAHHS KOMIUIEKCOM.

VY mporieci CTBOPEHHS TEXHOJNOTIYHUX KOMIUIEKCIB MOXKHA BUILIUTU TPU
OCHOBHHX €Talli: TEXHOJOTIYHUH, aNropuTMiYHM 1 TexHiuHuid. Ha nepmomy
eTari 3 iCHIOEThCSl aHaJTi3 TEXHOJIOTYHOT O TIPOLIECY, B pe3ysIbTaTi 4oro BU3Ha-
YaeThesl CTPYKTypa KomIuiekcy. Ha pucyHky | mokaszaHa THIIOBa CTpPYKTypa
LBOTO eTaIty.

AHaJti3 TEXHOJIOTIYHOTO MPOLECY € OJHUM 3 HaWOIJbII BiANOBIAAIBHUX
€TamiB, BiJl SIKOCTI BUKOHAHHS SIKOTO B 3HAYHIN Mipi 3aJIEKUTh €PEKTHBHICTH
PO3pOOITFOBATEHOTO KOMILIEKCY. Y 3B'S3KY 3 THM, IO Il eTal BKJIF0YAE Mmopi-
BHSIHHSI BEJIMKOI KIJBKOCTI MOKJIIMBHX BapiaHTIB PO3MILEHHS YCTAaTKyBaHHS,
TPAHCTIOPTHHUX IUISAXIB 1 T.JI., BAYKIIMBIUM 3aCO00M HOr0 BUKOHAHHS € KOMIT'TOTe-
pu3aris.
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AHANS TEXHONOTIMHOMO NpOLECY
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Pucynok 1. CTpykTypa TEXHOJOTIYHOTO €Tany MpOCKTYBaHHS

TEXHOJIOTIYHOT O KOMIUJICKCY.

Pe3ysipraToM HACTYIHOTO JITOPUTMIYHOTO €TAITy PO3POOKH € BU3HAUYEHHS
aIropuTMIB (DYHKIIOHYBAaHHS BCHOTO KOMIUIEKCY 1 10ro 4aCTHH, BUMOT 0 NPH-
CTpOIB KepyBaHHs, KaHaJIaM 3B's13Ky ¥ JJOIIOMDXKHOMY yCTaTKyBaHHIO. DyHKIII0-
HaJIbHO aJITOPUTMIYHHUNA eTan MO)KHA MPECTaBUTH SIK TIOKa3aHO Ha PUCYHKY 2.
Ha npoMy erami BiOyBa€eThCs TaKOX yB'si3yBaHHS 3 aBTOMATH30BaHOIO CHUCTE-
MO0 KepyBaHHS i AIPUEMCTBOM.
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Pucynok 2. CTpykTypa aJrOpUTMIYHOTO €TaITy MPOSKTYBAHHS
TEXHOJIOTIYHOTO KOMILIEKCY.

Ha erani anroputmMiuHOro NpOeKTYBaHHS KOMILIEKCY HEOOX1/1HO, 30KpeMa,
YpaxoBYBaTH HACTYITHI BUMOTH:

* HalOLIBII IOBHE I palnioHaNbHE BUKOPUCTAHHS BUPOOHUYHMX (OH/IIB;

* MOXKJIUBICTh KOPEKTYBaHHSI OAHKY NAHHUX Y XOJi BUKOHaHHS BUPOOHUYOL

porpamu;

* [TOETAITHICTh YBEIEHHS TEXHOJIOTTYHOTO KOMIUIEKCY 1 HOr0 YaCTHH.

[Tpu anroputmiuHiil po3poOIli TEXHOIOTIYHUX KOMIUIEKCIB BaXKIIMBUM ITH-
TaHHIM € 3a0e3MeUYeHHs] BUMOT JIO IXHKOI HafiiHOCTI. Buxin 3 mamxy sikoro ado
3 floro pHUCTPOiB HE IIOBUHEH CIPUYHMHHUTH 3YITUHKY BCHOI'0 BUPOOHHYOr'O MPO-
necy. YacTkoBo, Jjsi YCYHEHHsS OKPEMHX KOPOTKOYAaCHHX BiJIMOB YCTaTKy-
BaHHS, CIIyXaTh MiXOIEpaliiiHi po3poOKku, aye AJsl TIOBHOTO PO3B'S3KY IPO-
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OsieMy HaIIMHOCTI Ha CTaJii AITOPUTMIYHOTO IIPOEKTYBaHHSI HEOOX1THO pO3po-
OJIITH aJNTOPUTMU aBTOMATHUYHOI JIIarHOCTUKU W ONEpaTHBHOTO YCYHEHHS He-
CIIPaBHOCTEM.

IcToTHMM eeMeHTOM 1IBOTO eTaly € CTBOPEHHS OaHKY JAHUX, 110 MiCTHTh
yci BIZJOMOCTI TIPO TUIH ¥ XapaKTEPUCTUKU BCHOI'O YCTATKYBaHHS, TIPHCTPOIB
KepyBaHHsI, KaHaJliB 3B's3Ky 1 T.J1. [I[pydoMy BiH MOBHHEH OE3YIIMHHO KOPEKTY-
BaTHCS M pO3LIMPIOBATHCS i3 BKIFOUEHHSM ICHYIOUMX PO3B'SI3KIB IO OKPEMHUX
€JIEMEHTaX KOMIUIEKCY 1 10 OKpeMHUX TEXHOJIOTIYHMX omepauisx. bank manux
TIOBUHEH BKJIIOUaTHCs B Oydep onepaTHBHOr0 KepyBaHHs, Yepe3 sIKMi 3/ HCHIO-
eTbcst 00MiH ganuMu 3 ACY mianpueMCTBa, 1 B SIKHIA 3aHOCATHCS ITapaMeTpHu
X0y BUPOOHUUOTO MPOIIECY.

Ha pucynky 3 HaBeneHa TuroBa (yHKIIIOHaJIbHA CXeMa OpraHizamii Kepy-
BaHHS TEXHOJIOTTYHUM KOMIUIEKCOM.
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Pucynok 3. Cxema kepyBaHHSI TEXHOJIOTTYHUM KOMILIEKCOM
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3aKIII0YHIM €TalloM IIPOIECY MPOEKTYBaHHS TEXHOJOTIYHOTO KOMILIEKCY
€ #oro TexHiyHa peayizauis. Lleit eran Brimovae, 30kpema, po3podky abo BUOip
MIPOMUCIIOBUX POOOTIB, X MPHCTPOIB KEPYBAHHS, TEXHOJIOT1YHOTO OCHAIIICHHS,
TPAHCIIOPTHUX HUISXIB 1 CIOCOOIB TPAaHCIIOPTYBAaHHS, KaHAIIB 3B'S3KYy, MpH-
CTpoiB iH(OpMAIIifHOTO 3a0e3IeUYeHHS Ha OCHOBI BUMOT, IIEBHUX HA TMOICpPe/-
HiX eTanax MpoeKTyBaHHs.

OcobauBocTi poOoTH3alii TEXHOJIOTTYHUX KOMIUIEKCIB y AIF0YMX BHPOO-
HUIITBaX 3aBIaHHS KOMIUICKCHOI aBTOMATH3AIli i poOoTH3aIii JiF0UrX BUPOO-
HUITB Ma€ iCTOTHI 0COOJIMBOCTI, IO YCKJIAJHIOIOTH ii PO3B'S30K, Y MOPIBHIHHI
31 CTBOPEHHSM HOBHX TEXHOJIOTIYHHMX KOMIUIEKCIB. B OCTaHHbOMY BHIA/IKY
CTBOPIOBAaHMH KOMILIEKC i3 CaMOro MOYaTKy MPOEKTYE 3 ypaXyBaHHIM 3aCTOCY-
BaHHS MPOMHCIIOBUX POOOTIB 1 IHIIHMX 3aC00iB pOOOTOTEXHIKH, MOXKIIMBOCTI 3a-
CTOCYBaHHS IPOMHCIIOBUX POOOTIB 1 MaHIMyJIATOPIB, IO TOCTABJISIIOTHCS B KOM-
TUIEKTi 3 OCHOBHUM YCTaTKyBaHHSM, CIIOJY4€HHS CHCTEM KepyBaHHS BCIX CKJIa-
JIOBUX YaCTHH.

[Tpu po3B's3Ky 1HOTO 3aBJaHHS VISl JIFOYOr0 BHPOOHHWITBA HEOOXiTHO
BPaxoOBYBaTH OOMEXeHHs, OOYMOBJICHI THUM, IIO B I[bOMY BHUIAJKy MOBa e
PO MOJIEpHI3aliio B OLIbIIOMY a00 MEHIIIOMY CTYIIEHI HE IPUCTOCOBAHOTO IS
3aCTOCYBaHHSI 3acO0iB POOOTOTEXHIKM TEXHOJIOTIYHOTO BCTaTKyBaHHsS. [lpm
LIOMY YacTO He JIOIYCKAa€ThCsl TPHBaAJIa 3yIIMHKAa BUPOOHHIITBA.

OCHOBHUMU TpyaAHOUIAMHU ITPpU pOBB’HBKy ObOI'0 3aBAaHHA €

* HEOOX1THICTh PO3MIIIIEHHS TPOMHUCIIOBHUX POOOTIB 1 iHIIMX 3ac00iB pobo-
TOTEXHIKM Ha HEOOMEKEHHX IUIOMAaX MIF0YOro TEXHOJOTIYHOTO KOMILIEKCY,
BKJTIOUAIOUH 3a0€e31eYeHHs TPaHCIIOPTHHUX ONepariii;

* HEOOXiAHICTh JOCUTH IIOBHOT'O i PallioHAIbHOTO BUKOPUCTAHHS MOXKIIH-
BOCTEH 3aCTOCYBaHHS MPOMHCIOBUX POOOTIB 1 iX MPUCTPOIB KEpyBaHHS, 0 B
3HAYHIN Mipl BU3HAa4Ya€ BapTiCTh i epEeKTUBHICTH POOOTH BCHOI'O KOMIUIEKCY, a
TAKOX 3PYYHICTH HOTO eKCITyaTarii;

* 3a0e3ne4eHHs] HeoOXiJHOT MPOYKTUBHOCTI, TOOTO, SIK PaBHJIO, ii iCTOT-
HOT'O IiIBUILEHHS, Y TOMY YHCII 32 paXyHOK BiJlIOBITHOTO IIBHIKOi1 IPOMH-
CJIOBHX POOOTIB.

IcHye # psin IHIINX TPYIHOILIB, TOB'SI3aHNX 3 KEPYBaHHSIM yCiX KOMILIEK-
CiB, 0COOJMBOCTSIMU KOHCTPYKIIii OCHOBHOT'O YCTaTKyBaHHS il BUPOOJICHOT Tpo-
JIYKIIi1, O/IHAK BOHM MalOTh MEHIIIE 3HAUYCHHSI.

BucHoBkH Ta NMEePCNEKTUBH MOAAJTBIIAX IIOCJIiII)KeHI).

OCHOBHUM PO3B'S3KOM, SIKUM NMPUMHATHUN MPAaKTUYHO Maibke 3aBXKIH, €
3aCTOCYBaHHS IiJIBICHUX MPOMHCIOBUX POOOTIB, 30KpeMa, 3 PO3MILIEHHAM iX
Ha/l OCHOBHMM YCTAaTKyBaHHSM, sSIK€ OOCIYrOBYe TaKMi HMPOMHCIIOBHI POOOT.
Taxwuii po3B'sI30K 0O/Iep>KaB JOCUTH NIMPOKE MOUIMPEHHS, HAPHUKIIA, Y MeXaHi-
yHiil. [Ipy bOMy 4acTO BUKOPHUCTOBYIOTHCS MOOIIbHI POMHCIIOBI poOOTH, 110
TIepeCYBaIOTHCS HAJl OCHOBHUM YCTaTKYBaHHSM I10 PEHKOBOMY IIUISAXY, IO Ja€
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MOKJIMBICTh OOCTYTrOBYBATH OJJHUM IPOMHUCIOBUM POOOTOM KiJIbKa BEPCTATIB.

[Mopsn i3 npoMUCTIOBUM pOOOTOM JUTsl PO3TJISIHYTHX I[UJIEH IIMPOKE 3acTo-
CyBaHHS 3HaXOJTh 30aIaHCOBaHI MAHIMYJSATOPH 3 PYYHUM KepyBaHHsIM. Po3-
MIIIal0YHNCh HA BEPTUKAJIBHIA KOJOHI, BOHM 3aliMarOTh 3HAYHO MEHIIE MicIis,
YOMY NPOMUCIIOBUI pOOOT Ti€i 3K BAHTAXKOII JHOMHOCTI, 3aB/ISIKH YOMY IX 4acTo
MOXXHa BCTAHOBIJIIOBATH B JIIOYMX ILieXaxX Oe3 IepeMillleHHs] OCHOBHOIO ycTat-
KyBaHHS. KpiM TOro, Taki MaHimyaaTopy JelleBi it pocTi B KepyBaHHi. [xHe
3aCTOCYBAHHS JIO3BOJISIE CYTTEBO MOJIETIIUTH YMOBH TIpalli, i BUIUTH MIPOJLY-
KTUBHICTb, 332 paXyHOK I[bOI'0 CKOPOTHTH KUIBKICTh POOITHUKIB.
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Abstract

DEVELOPMENT OF ROBOTOMECHANICAL
SYSTEMS IN MACHINE-BUILDING.

Holotiuk M.

This paper describes the study of the peculiarities of mechatronics along
with the creation of tools for robotics that involves the creation of technical
systems and complexes based on the usage of these tools. The main area of
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application is industry and, primarily, machine building and appliances
production. In the research the analysis and the classification of technological
complexes with the usage of robots are developed. The analysis of the
composition of the algorithmic stage of development was carried out in order to
find out the algorithms for the operation of the whole complex and its parts,
requirements for control devices, communication channels and supplementary
equipment. It is determined that in algorithmic development of technological
complexes the important issue is to provide requirements for their reliability. In
the work the functional scheme of organization of management of the
technological complex is developed, the final stage of the design process of the
technological complex is its technical implementation. This stage includes, in
particular, the development or selection of industrial robots, their control
devices, technological equipment, transport routes and modes of transportation,
communication channels, information security devices based on requirements
defined in the previous stages of designing. According to the results of the
robotizing of technological complexes in the existing production has been
established that the tasks of complex automation and rotation of existing
production have significant features that make it difficult to solve in comparison
with the creation of new technological complexes. When solving the task of
controlling all complexes, the loading carrying capacity of industrial robots and
other robotics equipment is of principal importance, since it mainly determines
their size, and hence the possibility of placement in the workplace instead of
released workers. It has been established that along with industrial robots for
the mentioned above purposes the its wide usage is found in balanced
manipulators with manual control, their application allows to substantially
facilitate labour conditions, increase productivity, thereby, reducing the number
of workers.
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