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YV cvocodenni wupoxo posnoscroodcyemvcs NponycKHo-0e3neKko8a meHOeHyis 8i0 8x00y-8uxody 00
mopeisenbHux, 0izHecogux yewmpie, nionpucmcms, BY3i6, KOHMPOAbHO-NPONYCKHI NYHKMU HA KOPOOHAX
Kpainu ma inwi. /[ yb020 UKOPUCMOBYTIOMb WUPOKUL ACOPMUMEHM 00IAOHAHHS, Ye MOJICYMb Oymu Pi3H020
muny mypuikemu, 60aapou, oioxipamopu. Bornu moacyms Oymu euxopucmaui 1K 6 CmMayioHapHUx ymMoeax
maxk i sik MooineHull 06 'exm. Take 001a0HaNHA KIIOUAE 8 ceOe PIZHOMAHIMHI MUNU KePYBAHHSL, 8 3AeHCHOCTII
6i0 nompeb Konmpoao. Axuo i ye 36unalina nponycKHa cucmemda, mo Kepy8aHHs MONCIUBO 30ilCHIO8AMNU
0e3nocepeonb0 MEXAmpoOHHUM KepY8AHHAM 3 DISHOMAHIMHUMU Oamyukamu. HKwjo e cucmema sKa
8ionosioae 3a besneky — ye mac 6ymu 001AOHAHHA GNEPULY Yepey 3 eIUKOI0 AHMUMAPAHHOIO CIINKICIIO, SIKA
BKIIOUAE 6 cebe 3308HI MIYHY KOHCMPYKYIIO, @ I3 CepeOutl Kepyloua cucmema mace 3abe3neyumu ueuokooirn
CHpayio8ants i ympumyeauHs 6 8i0N08IOHOMY NOLONCEHHT «DIOKYIOU020» NPUCMPOIO, 8Ce Ye DOCALAEMbCA 3
BUKOPUCMAHHAM 2i0pasniuHux npueodis. Ha pumky maki nponyckui cucmemu maroms 3abe3neuysamu
KOHKYPEMHO-CNPOMONCHICb 3A80AKU YIMKOCMI CApAYl08aHHS, WEUOKOOI, Oe3neuHomy BUKOPUCMAHHI,
JIecKoMY 00CIy208y8anHi, sumpueanoi npayesoamuocmi. B pobomi pozenanymo cucmemu 3 2i0pasiiyHum
KepyBaHHAM, NPeOCMABIeHO cucmemy 00aapoy, Ol K020 NPOBeOeHO MOOENO8AHH 3MIUJeHHs CMIHOK
Kopnyca akymyasmopa npu pizHux muckax, 6 2iopaeniunii cucmemi. Memoio Odocniosxcenns 6yno niodip
AKymMyaamopa 3 Oinbuum MuUCKOM, U020 MOOEMOBANHS, WO 0A€ MONCIUBICTNG GUKOPUCTIOBYEATU MEHULOT
8AMHOCMI  €0eKMPOOBUYH, WO 8 C8OI0 Uepay NPU3eo0uUms 00 3MeHWeHHs eapmocmi maxoi cucmemu. Taxkum
YUHOM 30LTbULYEMBCA eKCNILYAMAYItIHULL Yac 8UKOPUCMANHA eleKMPOO08U2YHA Ma HACOCY, MAK K HeoOXiOHY
nomyoicHicms 06yOe 3abe3neyygamu 2i0poaKymyasmop.

Kouosi cnosa: nponyckno-6noxyioui cucmemu, 2iOpasiiuni cucmemu, iopoaKymyasimop; 60iapo;
MOOen08AHHSA

Beryn Ta anasi3 JiTepaTypHUX JaHUX

[TpoBiBIIM MIUPOKUI CIIEKTP JPKEPET, e BAKOPHCTOBYIOTH PI3HOT'O BUY €JIEMEHTH MPOITYCKHO-
0€3MeKOBOI CUCTEeMH, IPOAHATI30BAHO, AKI ICHYIOTh BUJM CHUCTEM. BiJbIl JAETaNnbHO PO3IIISIHYIN
po0OOTy TiIPONPUBOLY B CHUCTEMaxX MOOILTBHUX, BU3HAUWIM KJIIOYOBI KOMIIOHEHTH TiApaBIIivyHOT
CHUCTEMH Ta BHMOTH MIOAO €KCIUTyaTaulii TifpaBiiuHOro oOJagHaHHSA. Byno po3risHyTO BUAM
MPOMYCKHUX CUCTEM O€3MEKH, 1X IMepeBary Ta HeJoIiKu. Takox OysI0 po3TJITHYTO MPUHIIUI POOOTH,
CHCTEMH Ta YMOBH 3aCTOCYBaHHsI TIPONIPUBOAY B Oonapaax.

Marepiajm Ta MeTOIM JOCTIIKEHHS

OnHUMY 13 psAy KOMIIEHCAIlIH HEeOMiKIB BAKOPUCTAHHS CUCTEM MPOITYCKHO-00MEXYBaJIbHOTO
MOOUTHHOTO O0JIaTHAHHS € 3MEHIIEHHs rafapuTiB 0e3mocepeHh0 CUCTEM KEpYBaHHS, 3aXUCT Bij
30BHIIIHIX 3a0pyAHEHb 1 BIUIMBIB; MOKPAIICHHS €KCIUTyaTallliHUX XapaKTEPUCTHK, 0OCITyrOByBaHHs
Ta €HeproBUTpar. BiAMOBIAHO 10 1HOTO, B POOOTI 3alpPOTIOHOBAHI PIllIEHHS IMIOAO MOCTAaBICHUX
3ajad, a came migoip akyMyJsTopa o0 3MEHIITUTH BUTPATY BiJ] €IEKTPOABUTYHA, Ta PO3po0Ka madu
B SKIf 3HaXOIUTHhCS CHCTEMa KepyBaHHA OojapioM. BUKOpHUCTaHO MaTreMaTHYHI METOAU
PO3paxyHKy, IpOTrpaMHi MaKeTH JJIsl MPOEKTYBaHHS Ta MOJETIOBAHHS.

Cxema madu B sKiil pO3MIIIECHO T1IpaBIidyHy CUCTEMY KepyBaHHs 0OJIap0M, IIPEICTaBICHO Ha
pucyHKy 1. 3aramom, ripaBiiuyHUi 001apa BUKOPUCTOBYE MPUHIIMI OaJaHCyBaHHS T1IpaBIi4HOTO
TUCKY Ta CWIHM TSOKIHHS 00’€KTa JUIsl JOCSITHEHHS MiTHOMY BHUCYBHUX CTOBIIIB TiJ] KEpYBaHHSIM
rigpaBiiuHoi cuctemu [2]. s AOMITBHOCTI BUKOPUCTAHHS TiIPOMPHUBOIY B TiIPaBIiuHIA CHCTEMI
OoJyapiB 1 TapaHTIHHOCTI YMOB poOOTH, HEOOXI THI CriemiaibHI madu 11 1X TPUMaHHS.
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Puc. 1. lllaga st TpUMaHHSA CUCTEMU KepyBaHHS TiAPONPUBOAOM
Taki madu 3aXUIIar0Th T1IPaBIiYHY CUCTEMY BiJl BOJIOTH, IUITY, Opy1y, KOpOo3ii Ta MEXaHIYHIX
MOIIKO/IKECHb.

3anpononoBana mada 3abe3neuye po3MIIICHHS IS T1IPaBIiYHOT CXEMH IO MPeJICTaBlIcHa Ha
PHUCYHKY 2.
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Puc. 2. IIpuHuunoBa rigpas/iyHa cxeMa KepyBaHHs 60J1apaoM 3 akymyJasaTopoMm (AK)

Jnist mocipKeHHS 3MIIIEHHS CTIHOK TiApoakyMyJsitopa Oyio crodatky ctBopeHo 3D monens

KOpITycy 00paHoro riipoakymyJsatopa B cepenosuli SolidWorks, npencrasneHo Ha pucyHky 3 ta 4.
Marepias KOpIycy BUTOTOBIICHHH 3 BYTJICIIEBOT CTaTI.
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[IpoBenemo nekinbka nocmifgiB mpu pizHux THcKax (50, 150 ta 250 Gap) Ta BH3HAYUMO
MaKCHMaJTbHE 3MIMICHHS CTIHOK T1IPOaKaMyJIsTOPy.

3mimeHHs cTiHOK mpu 50 Gap: 3mimeHHs cTiHoK mpu 250 Gap:
MakcuManbHe 3MimieHas = 0,0340 MM MakcuManbHe 3MimmeHas =0,1233 M.
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Puc. 3. I'padik 3mimenns crinok Puc. 4. I'padik 3mimenns crinok
rigpoakymyJisitopa npu 50 6ap rigpoakymyJisitopa npu 250 6ap

[TopiBHSHHS OTpUMAHOrO MOJENIOBAHHS IOKa3ano, Mo B Jiama3oHi TuckiB 50-250 OGap
3MIIICHHS CTIHOK T1APOaKyMyJIsITOpa € B HOpMax JOIMYyCTUMOTO.

BucHoBku

Po3pobneHo rigpaBiiuHy cxemy Oojapia Uil pO3paxyHKY 3 MOAAIBIIUM , 3MPOEKTOBAHO
TIAPaBIIYHANA aKyMYJISTOP I TTOKPAIICHHS pOOOTH CUCTEMH 3a PaxXyHOK OUTBIIOTO HAKOTTMYCHHS
THUCKY, 110 IPUBOJUTH 10 BUKOPUCTAHHS MEHII MOTYXHIIIOTO 1 BapTICHOTO €NEeKTPOABUIYHA, IO B
CBOIO YEPTy MOJIETIIy€e 00CTyrOBYBaHHS III€1 CHCTEMH.

Cnucok JgiTepatypu

1. [Tyzenxo, 1. O. I'izponpuBOJ NPONMYCKHO-OOMEKYIOUMX CHCTEM Ha KOHTPOJIbHO-IIEPEBIPOYHUX IyHKTaX :
JUIUIOMHUI MpoekT ... OakanaBpa : 131 ABromaru3oBaHi Ta poOGoru3oBaHi MexaHiuHi cucremu / Ilyzenko Dms
Onexkcanaposuy. — Kuis, 2024. — 83 c.

2. I'pponpuBox B Oonapaax: JAeTAILHUI MPHUHIUI POOOTH Ta MEPEeBard 3aCTOCYBAHHs TiIPONPUBOIA B CHCTEMI
6onapais. (2024) (enexkrponHa crarts).https:/mairsturnstile.com/automatic-bollards.html.
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Hydraulic system of a bollard

Illia Puzenko, Illia Trokhymchuk, Alona Murashchenko, Oleksandr Gubarev, Ihor
Bondarenko, Liliia Kostiuk, Vasyl Zabila

Today, access control and security systems are widely implemented, ranging from entry-exit points to
shopping centers, business complexes, enterprises, universities, border checkpoints, and other facilities. These
systems use a wide variety of equipment, including different types of turnstiles, bollards, and blockers. Such
equipment can be used both in stationary conditions and as mobile units. The type of control integrated into
these systems depends on the specific control requirements. For standard access control systems, operation
can be managed via mechatronic controls with various sensors. However, for systems responsible for security,
the equipment must primarily feature high anti-ram resistance. This includes a robust external structure and
an internal control system that ensures rapid response and sustained positioning of the "blocking" device. This
functionality is achieved through the use of hydraulic drives. On the market, such access control systems must
remain competitive by offering precise operation, quick response times, safe usage, easy maintenance, and
durable performance. This study examines hydraulic control systems and presents the design of a bollard
system. The study includes the modeling of wall displacement in the accumulator housing under varying
pressures within the hydraulic system. The objective of the research was to select an accumulator with higher
pressure capabilities, model its operation, and enable the use of a lower-power electric motor. This, in turn,
reduces the cost of the system while increasing the operational lifespan of the electric motor and pump, as the
required power is provided by the hydraulic accumulator.

Keywords: access control systems, hydraulic systems; hydraulic accumulator; bollard, modeling.
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