Ministry of Education and Science of Ukraine
Ukrainian State University of Science and Technologies, Dnipro, 22 March, 2023

DOI: 10.34185/1991-7848.itmm.2023.01.091

OCOBJIMBOCTI 3ACTOCYBAHHS JITHIMHUX JIBUT'YHIB
Y IMIPOMUCJIOBIYI ABTOMATU3ALIIT
bynaska O.C., I'yma A.L
Ykpaincokuti depxcasHuli yHigepcumem HAyKu i mexHoa02itl, Ykpaina, /IHinpo

Beryn. JliHiliHI OIBUTYHM - 1le TUIT €JIEKTPOIBUTYHIB, SIKi 3a6€3MeUyioTh pyX
B3JOBX MpsMOl JIiHil, HA BiAMiIHY Bif TpaguULUiiHUX POTOPHUX [OBUTYHIB, SKi
3a6e3reuyioTh obepTajabHMii pyX. JIiHiViHI ABUTYHM 3HAXOOATh BCe Oijble
3aCTOCYBaHHS B IIPOMMCJIOBi/i aBTOMaTu3alil 3aBOSIKM CBOIM YHIKQJIbHUM
0COOIMBOCTSIM i ImepeBaram Haj, 3BMUYaTHMMM MeXaHiYHMMM Ta €JIEKTPOMarHiTHUMM
npusogamu [1-3].

OcHoBHUIT marepiaj. JlesKi 3 KIIOYOBUX OCOOJMBOCTEN JiHIMHUX OBUTYHIB,
SIKi pOOJISITh X imeanbHUM BMOOPOM [IJIsl TPOMMCJIOBOI aBTOMAaTM3aIlii.

1. Bucoka mBUIKICTb i mpucKopeHHs. JIiHiliHI ABUTYHU MalOTh BUIIY IIBUIKICTb
i MpPUCKOpPeHHS], HiXK TpaAuIliiiHi MeXaHi4Hi Ta eJeKTPOMAarHiTHI MpPUBOAM, U0
pOOUTH iX imeaJbHUMMM IJIsI 3aCTOCYBaHb, Je IOTPiOHA BMCOKA TOUHICTh i IIBUIKE
MO3UIiOHYyBaHHS. Lle TMOSICHIOETbCS TUM, IO JIiHIHI ABUTYHM MOXKYTb HOCSATATU
BMCOKOI IIBUMIKOCTI 0€3 BMKOPMCTAHHSI 3yO4acTux IMepemad abo MexaHiuHMX
3'emHaHb, SIKi MOXYTb CTBOPIOBATM [OOJATKOBe TepTsl i 3HMKYBATU 3arajbHy
e eKTUBHICTb CUCTEMMN.

2. Bucoka TOYHIiCTh i akypaTHicTb. JIiHiJiHI OBUTYHM MalOTb BUCOKMIT CTYITiHb
TOYHOCTi Ta aKypaTHOCTi 3aBASIKM CBOIi KOHCTPYKIIii 3 MpSIMMM HPUBOAOM, IO
yCcyBa€ HeOOXiIHICTh Y MeXaHiuHMX 3B'sI3Kax abo mecTepHsx. LT ocobnuBicTh
POOUTH JTiHINHI ABUTYHM ileaJbHUMM IJIsI 3aCTOCYBaHb, e TOUHE IMO3UI[iIOHYBaHHS €
KPUTUYHO BaXJIMBMM, HAIpPMUKIa[, y HAIiBOPOBIAHMKOBOMY Ta e€JeKTPOHHOMY
BUPOOHMIITBI.

3. Husbkuit piBeHb TexHiUYHOro oOCayroByBaHHS. JIiHiliHi OBUTYHUM MAalOTh
MPOCTY i HaZiliHy KOHCTPYKIIilo, a 1ie 03Hayvae, 1[0 BOHM NMOTPebyloTh MiHiMaIbHOTO
00CTyTOBYBaHHS B TOPiBHSHHI 3 TPaaULIiIIHUMUA MeXaHIYHUMU i
eJIeKTPOMarHiTHUMM npuBoaamu. Ile moB'ss3aHO 3 TUM, 1O JiHiliHI IBUTYHM MalOTh
MeHIIle PyXOMMX YaCTMH i He MaloTh 3yOuacTMxX Ilepenad, a OTXKe, BOHM MEHII
CXWJIbHI 10 3HOCY.

4. Bucoka cmia i WibHICTh MOTYXHOCTI. JIiHiliHI IBUTYHU MOXYTb TeHepyBaTu
BUMCOKY CMJTY i IIIIbHICTb TTOTYKHOCTI, 1[0 pOOUTH iX ilea/TbHUMM [IJISI 3aCTOCYBaHb,

Jle MOTpiOHe BMCOKE CITiBBiIHOIIEHHS CyIy 40 Baru. Ille moB's13aHO 3 TUM, IO JiHiliHi
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IBUTYHM MalOTh KOHCTPYKIIiIO IIPSMOTO IIPUBO/IY, SIKa YCYBa€ MOTPeOy B peyKTopax,
SIKi MOXYTb 30i/IbIITYBaTy Bary i 3HWKyBaTU 3arajibHy e(eKTUBHICTh CUCTEMN.

5. THYYKicTb i yHiBepcaabHicTbh. JIiHIlHI ABUTYHM Oy3Ke I'HYYKi Ta yHiBepcasbHi,
0 poOUTH iX MPUAATHUMM IJIsI IMPOKOTO CIEKTPY 3aCTOCYBaHb ITPOMMCIOBOI
aBToMaTu3alii. X MOXHa JIerko iHTerpyBaTu B iCHYIOUi CUCTeMM, & KOMIIAKTHMIA
pO3Mip i KOHCTPYKLiSI 3 IPSIMMM IIPUBOAOM [O3BOJISIOTh BUKOPUCTOBYBATU IX B
0obMeskeHOMY ITPOCTOopi abo Tam, Ae TpaaulliiiHi mpuBoay Oy 6 3aHAATO BETUKUMU
ab0 3aHAATO BAXKKMMMU.

Xoua JiHiliHI ABUTYHM MalOTh PSif IlepeBar Haj, TPaaAULIiAHUMM MeXaHIuUHUMM i
eJIeKTPOMAarHiTHMMM TIPUMBOAAMM, BOHM TaKOX MalOTh [OesIKi HeIOJIiKM, SKi
HeOoOXiTHO BpaxOBYBaTy B CMCTeMaxX IIPOMMCJIOBOI aBTOMAaTM3allii.

JIiHiViHI IBUTYHY MOXYTb OYTU JOPOKUMMMU 32 TPAAMIIiHI IPUBOOMU, 11O MOXKE
3pOOUTH iX MEHII eKOHOMIUYHO e(peKTMBHMMM B HNEeSIKUX BUIIaAKax. Takoxk, BOHU
MOKYTh TeHepyBaTyu 6araTo TeIljia 4yepe3 CBOI0 KOHCTPYKIIIO 3 MPSIMUM IIPUBOIOM,
III0 MOXKe 3pO0UTH iX HEeMPUAATHUMM IIJISI 3aCTOCYBaHb, e BUIIIEHHST JOOATKOBOTO
Teruia HeNpuIrycTMMe. Xoua KOHCTPYKILSI 3 MPSIMMM IIPUBOJIOM yCyBa€ IMOTPedy B
MeXaHiUYHMX 3B'SI3KaX a00 IIecTepHsX, BOHA TAKOX MOKe BMMaraTu OiJIbII CKIagHUX
CHUCTEeM YIIPABJIiHHS i OLIbII MOCKOHAJNX MATUMKIB [JiI 3abe3rneueHHs HaJIeXHOI
pob6oTu. JIiHiliHI ABUTYHM MOXYTb OYTM UYTAMBUMM OO0 (PAKTOPiB HABKOJIUIIHHOTO
cepeoBUINA, TAKMUX SIK TeMIlepaTypa, BOJIOTiCTh i Bibpallisi, 110 MOXKe BIUIMHYTM Ha
iX MPOAYKTUBHICTD i HAMi/iHICTb.

BucHoBOK. Ilonpu 1i HegomiKy, JiHIHI IBUTYHU 3aJUIIAIOTHCS MOMYISIPHUM
BMOOPOM B TaKMX ranyssix, Ik BUpOOHMIITBO HAIiBIPOBIIHMKIB, 36ipka eJIeKTPOHIKA
i po6oroTexHika. [Ipobaema BUAiIeHHS HAAMipHOTO Teljla MOKe BUPIITyBaTUCh He
TiIIbKM MeXaHiYHMMM YOOCKOHAJeHHSIMM, ajie i ONTHUMIi3alli€elo MiaXomiB mo
KepyBaHHS JIiHIMHUMMM ABUTYHAMM. TakKMM YMHOM 3a7laya KOHTPOJIIO BUIiIEHHS
Teruia IIpy KepyBaHHI JiHIfHMMM OBUTYHAMM € aKTyaJbHOIO i MOTpebye MoaaibIIoro
IleTaJIbHOTO OIpalllOBaHHS.
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FEATURES OF LINEAR MOTORS APPLICATION
IN INDUSTRIAL AUTOMATION
Bulavka Oleksii, Guda Anton

Abstract. Linear motors provide high precision, fast speeds, and a high force-
to-weight ratio, making them ideal for applications where fast and accurate linear
motion is required. Additionally, their direct-drive design eliminates the need for
gears or mechanical linkages, which reduces friction and increases system efficiency.
The article also mentions that linear motors can be controlled to produce different
speeds and accelerations by varying the sequence and intensity of the current
flowing through the coils. However, linear motors also have some disadvantages that
must be considered, such as their cost, complexity, and sensitivity to environmental
factors. Despite these drawbacks, the benefits of using linear motors make them a
popular choice in many industrial automation applications.
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References

1. Gieras J.F. Linear Electric Motors in Machining Processes. Journal of international
Conference on Electrical Machines and Systems. 2013. Vol. 2, no. 4. P. 380-389. URL:
https://doi.org/10.11142/jicems.2013.2.4.380 (date of access: 04.02.2023).
2. Overview of Linear Motors for Transportation Applications / S. Huang et al. 2018 IEEE
27th International Symposium on Industrial Electronics (ISIE), Cairns, Australia, 13-15 June
2018. 2018. URL: https://doi.org/10.1109/isie.2018.8433682 (date of access: 10.02.2023).
3. Yao B., Xu L. Adaptive robust control of linear motors for precision manufacturing. IFAC
Proceedings Volumes. 1999. Vol. 32, no. 2. P. 25-30. URL: https://doi.org/10.1016/s1474-
6670(17)56007-3 (date of access: 06.02.2023).

346 ISSN-online 2708-0102



