Technical sciences ISSN 2307-5732

https://doi.org/10.31891/2307-5732-2025-353-28
VK 685.34.054

KAPMAUJIITA AHATOJIIN
XMenbHULBKUH Hal[iOHATBHUN YHIBEPCHTET
https://orcid.org/0000-0003-4397-2988
e-mail: akarmalita89@gmail.com
CEPI'eEB BITAJIIN
XMenbHUIBKUH HalllOHAIBHUH YHIBEpPCHTET
e-mail: vitaliij0308@gmail.com
HNYHIAUK CEPI'TA

XMenbHUIBKUN HAalllOHAIBHUN YHIBEpPCHTET
https://orcid.org/0000-0001-5832-5527
e-mail: sera88p@gmail.com

AOCIIUKEHHA EHEPTETUYHHX TA CHJIOBUX XAPAKTEPUCTHUK
EJIEKTPOI'TAPABJIIYHOI'O TIPECOBOI'O OBJIA/THAHHA JIET'KOI
IMPOMHUCJIOBOCTI

Y cmammi onucano pospobry cmenoa ma 6azi npeca IIBI-8-2-O 0ns Odocniodicennsi eHepeemuynux ma CUloBUX
Xapakmepucmux  enekmpoziopasniunozo npecosoco 00IAOHAHHA Je2Koi NPOMUCIO8OCH, A MAKOJC U020 CMPYKMypHA cXema.
Excnepumenmansnuii cmeno sxknovac 6 cede: enekmpoiopasiivhull npec, Y301 3 0amuukamu Cmpymy i Hanpyeu, 0am4ux mucky,; O1ok
JICUBNIEHHS,  OJIOK 2ANIb8AHIYHOT PO36 A3KU, AHANO20-YUDPOBUL NepPemeopiosay, NepCoHANbHULL Komn tomep. Jlanuti cmend 0036075€ 6
pedicumi peanbro2o 4acy eUMIpio8amu OiliCHI 3HAYEHHS HANPY2u, CMPYMY, HOMYICHOCHI, WO CHOJICUBAE NPEC, d MAKOIC BUSHAYAMU MUCK
6 2I0paGuiyHill cucmeMi nid 4Yac BUKOHAHHS MEXHONO02IYHUX onepayii eupyoyeanus. [[nsi 0OpoOKU ma peecmpyéaHHs OAHUx, SKi
nocmynatromos 3 ALl na IIK, 6yra cmeopena 610k-0iazpama eipmyanvHoco npunady Ha 6asi npocpamu LabView. Bukopucmarnus
cyuacnoz2o 001a0HaKHs | NPOSPAMHO20 3abe3neuenHs 0acmb 3M02y OOCTIOUMU BNAUE CUNOBUX MA eHepeemuyHUX hakmopie Ha pobomy
el1eKmpo2iopasuiuno20 npecogoeo 0ONIAOHAHHS N1e2KOi NPOMUCIOBOCHI, WO 8 C8010 Yepey 00360NUMb NOKPAWUMU i pedcUMu podomu
npecy, 0e 8i00y8acmbcsi HAOMIPHE CROJICUBAHHS eeKMPUYHOT enepeii | 3aKuou MUCKy 8 CucmeMmi.

Knrouosi cnosa: enekmpo2iopagiiynuil npec, ROMyM*CHICMb, MUCK, UPYOYEAHHSL.
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RESEARCH OF ENERGY AND POWER CHARACTERISTICS OF ELECTROHYDRAULIC
PRESS EQUIPMENT FOR LIGHT INDUSTRY

The article describes the development of a stand based on the PVG-8-2-O press for studying the energy and power
characteristics of electrohydraulic press equipment for light industry, as well as its structural diagram. The experimental stand includes:
an electrohydraulic press; a unit with current and voltage sensors; a pressure sensor; a power supply; a galvanic isolation unit; an analog-
to-digital converter; a personal computer. This stand allows you to measure in real time the actual values of voltage, current, and power
consumed by the press, as well as determine the pressure in the hydraulic system during the performance of technological operations of
cutting. To process and record data coming from the ADC on a PC, a block diagram of a virtual device based on the LabView program
was created. In light industry, electrohydraulic press equipment is widely used to perform technological operations of cutting, perforation,
embossing, and others. Currently, most light industry enterprises use outdated electro-hydraulic press equipment, and the number of
modern presses is not enough to meet the needs of light industry. That is why it is necessary to carry out modernization, preserving the
existing equipment, and improve it by installing new elements of mechanization and automation, in accordance with modern standards.
The modern development of technology and technology requires new approaches to studying the energy and power characteristics of
electro-hydraulic press equipment. It is necessary to develop a new concept of experimental complexes using modern information and
measuring systems and an effective methodology for conducting research. The use of modern equipment and software will allow us to
study the influence of power and energy factors on the operation of electro-hydraulic press equipment of light industry, which in turn will
allow us to improve those modes of press operation where excessive consumption of electrical energy and pressure surges in the system
occur.
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IMocTaHoBKa Mpo6JieMH y 3araJibHOMY BHIJISIAI Ta
ii 3B’A130K i3 BaXKJIMBUMHU HAYKOBHMM YHM MPAKTHUYHUMH 3aBIaHHIMH

3a ocTaHHI poKH y 6araTb0X eKOHOMIYHO pO3BHHEHHX AeprKaBax BUPA3HO OKpECIHiIacs TCHACHIIS 10
3aCTOCYBaHHS €HEPrOOIAAHIX TEXHOIOTIH.

Enepretuunuii Gpakrop 3aiiMae oHe 3 HAWBAXJIUBIIIMX MICIb Y PO3BHTKY BCHOTO CBITY, 30KpeMa
JIETKOT IPOMHMCIIOBOCTI. P0O0Ta BUPOOHUKIB 00TaJHAHHS HAIIPaBJICHA Ha MOJICPHI3AIli0, a TAKOXK Ha PO3POOKY
HOBOT0, O1JTBIIT €KOHOMIYHOTO 1 TEXHOJIOTTYHOTO 00JIaTHAHHS.

CyyacHuil cTaH OUTBIIOCTI YKpPalHCHKHX TMiJIPHEMCTB JIETKOI IPOMHCIIOBOCTI XapaKTepH3YEThCS
(i3UYHO Ta MOpPAJILHO 3HOLLIEHUM 00JIaIHAHHSM Po3po0sieHuM 11e B KiHli XX-ro cronitTs. OCHOBHA YacTHHA
yCTaTKyBaHHs MOBHICTIO 3HOLIEHA 1 TOTpeOye HINKOBUTOI 200 YaCTKOBOI 3aMiHK

B nerkiii mpoMHCIIOBOCTI /UIi BUKOHAHHS TEXHOJIOTIYHUX OIepamiil 3 BUpyOyBaHHs, nepdopariii,
THCHEHHS Ta IHIINX, IINPOKO BUKOPHUCTOBYETHCS EJIEKTPOTiipaBiIiyHe npecose odnaananss. Ha ganuii yac Ha
OUTBIIIOCTI MiNPHEMCTB JIETKOI MMPOMHICIOBOCTI BUKOPHCTOBYETHCS 3acTapijic €JEKTPOTiIpaBIidHe IPECOBe
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00amHaHHS, a KUTBKOCTI Cy9acHHUX IIPECiB HE TOCTATHBRO [T 3a0e3MEeUeHHS MOTPed JIETKOI IPOMHUCIOBOCTI.
Came ToMy, TIOTPiOHO TIPOBOIWTH MOJEpHI3aliio, 30epirafoun B)Ke HasBHE OOJIAHAHHS, YAOCKOHATIOBATH
WOTo 3a paxyHOK YCTaHOBKM HOBHX €JIEMEHTIB MeXaHi3allii i aBromarw3alii, BilOBiHO J0 CydYacHUX
crangapris [1].

Ha mianpueMcTBax Jerkoi mpoMHCIIOBOCTI I1Ie JIOCI BUKOPHCTOBYIOThCS Taki mpeca, sik [1BI'-8, TIBT -
8-2-0, IIBI'-18, TIKII-16. BinbImicTh 3 HUX — NPecH KOHCOJILHOTO THITY 3 YAApPHHM MEXaHi3MOM. [X akTHBHe
3aCTOCYBaHHS BUILUIMBAE 3 KOMIIAKTHUX PO3MIPIB Ta BUCOKOIO MPOYKTHBHOCTI, OCOOJIMBO SIKIIO MOPIBHIOBATH 3
IHIIUMU pi3HOBUAAMH IpeciB. HaiiOisb posnoBcropkennii Ha mignpuemcrsax 3 Hux [TKII-10 i [IBI'-8-2-O.

CydacHuil pPO3BUTOK TEXHIKA Ta TEXHOJIOTIH BHMAarae HOBHX IMIiIXOMIB I JOCIIIKCHHS
SHEepPreTUYHUX Ta CWJIOBHX XapaKTEPHCTHK eJeKTPOTiJpaBIIiuHOro IpecoBoro obiagHanHs HeoOxinHa
po3poOka HOBOI KOHIICTIIii €KCIIEPIMEHTAIFHIUX KOMIUICKCIB 3 BHKOPHUCTAHHSAM CYYacCHHUX 1H(OpMAIliifHO-
BHMIiPIOBAJIFHUX CHCTEM 1 €(pEKTHBHOT METOIOJIOTI] MPOBEACHHS TOCIiMKEeHb [2, 3].

BukJiang ocHOBHOro MaTtepiaiy

Jnst MOCHIDKEHHS CHEPreTHYHHMX Ta CHJIOBHX XapaKTEPHUCTHK EJIEKTPOTIIPaBIIYHOTO IIPECOBOTO
o0amHaHHS JIETKOI MPOMHUCIOBOCTI Oyi10 po3pobiero crena Ha 6a3i mpeca [1BI'-8-2-O. CrpykrypHa cxema
€KCIIEPUMEHTAIIBHOTO CTEH 1A [IPEACTaBICHA Ha pucC. .

ExcriepuMeHTanbHuMil CTeHA BKIIIoYae B cede: enekrporiapasiiunuii npec (EL'TT); By3oun 3 naTurkamu
ctpymy 1 Haripyru (BIICH); natuuk tucky (JT); 6mok sxusnenns (bXX); 6ok raneBaniynoi po3s’sizku (BI'P);
ananoro-tu¢posuii nepersoproBay (ALIT); nepconanpuuii komm rorep (I1K).

Januii CTeH I 03BOJISE B PEXKHUMI PETLHOTO Yacy BUMIPIOBATH JIMCHI 3HAYEHHS HANIPYTH, CTPYMY,
MOTYXHOCTI, IO CIIOKUBAE ITIPEC, a TAKOX BHU3HAYATH THCK B TiJpPaBIIIYHIA CHCTEMI MiJ] YaC BUKOHAHHS
TEXHOJIOTIYHOT omeparlii BUpyOyBaHHSL.

JKuBneHHs 670Ky ranbBaHIYHOI PO3B’SI3KH 3a0e3meuyeThest OI0KOM skuBieHHs +15B. Hanpyra, mo
BIJIOBi/Ia€ CTpyMaM y JIIHIHHUX TPOBITHUKAX, (POPMYEThCS BY3JIOM INEpPETBOPIOBAdiB, Y CKJIAJl SKOTO —
natanku ctpymy ALLEGRO ACS712ELC-020 Ta minbHuKM Hanpyrd. Yepes 070K rajpBaHIYHOT PO3B’SI3KH
curHan Hamxoxuth Ha ALl [lns nocnmimkeHHS 3MiHM THCKy Macila B CHCTEMI IIiJ] 9ac BHKOHAHHS
TEXHOJIOTIYHOI omepartlii BupyOyBaHHS OyJl0 BUKOPHCTaHO AaT4WK THUCKY (pipmum ADZ Nagano — SML-20 3
niamma3oH BuMiproBaHHsA THCKY 0...16 Mlla. JlaHi om0 3HaYeHB HAIPYTH KUBJICHHS, CHIIN CTPYMY Ta THCKY B
rizpaBnivHil cuctemi peca, uepe3 AL mocTynaroTs Ha epCOHANBHUI KOMII FOTE.
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Puc.1. CTpyKkTypHa cXeMa CTEeH1Y ISl 10CTiIKeHb eHepreTHYHNX Ta CHIIOBUX XapaKTePUCTHK eJeKTPOriipaBaiyHOro
MPecoBOro 00JIaTHAHHS

s 06poOKH Ta peecTpyBaHHA JaHUX, sKi mocTynaroTh 3 ALl m-DAQ-12 na I1K, 6yna crBopeHa
0JI0K-IiarpaMa BipTyaJabHOIO MpHiamy Ha 0a3i nporpamu LabView (puc.2).

Biok-iarpama ga€e 3MOTy aBTOMATH3YBaTH IIPOIIEC BUMIPIOBAaHH, 0OPOOKH CHTHAIIIB Ta MEPeryIsaaaTH
rpadiky CIOXKMBAHHS EJEKTPOTIIPaBIiYHUM IPECOM HANpPYTH, CTPyMy, HOTYXKHOCTI 1 3MiHy THCKY B
TiipaBIiyHil cUCTEMI Ipeca B peallbHOMY 4aci, a TAaKOX 3alMCyBaTH JAaHi B (haiiiu 1JIsl oJalIbIioi 00OpOOKH.
Ha puc. 3 i puc. 4 300paxeHo rpadiku, mo IeMOHCTPYIOTh KOJHUBAHHS CII0KABAHOT MOTY>KHOCTI i TUCKY B
MpoIieci BUPYyOyBaHHS.
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3rignHo 3 rpadikaMu, HAHOITBIIE 3pOCTAHHS CIIOKUBAHOI MOTY)KHOCTI Ta TUCKY CHOCTEPIraeThCs Tif
yac BUpyOyBaHHS B MOMEHT 4acy t=1,5 c. 3a KOpOTKuii Bigpi30K 4acy B IIif TOUIII CIIOCTEPIra€ThCs CTPiMKe
30UTBIICHHS CTIOKHWBAHOT €HEPTii Ta THCKY. 3HAYHE TIEPEBAHTAXKECHHS MPECOBOTO YCTATKyBaHHS MPU3BOINTH
7o 300iB y TifpaBiiuHiii cucTeMi mpeca, HarpiBaHHsS MacTW/a Ta CTPIMKOTrO 30UIBIIEHHS TEMIepaTypH
00MOTOK JIBUT'YHa. 3 KOXKHOIO HOBOIO CIPOOOI0 BUPYOYBaHHS 3pOCTa€e HarpiB OOMOTOK JIBUTYHA Ta MacTHIIa,
10 3 YaCOM MOJKE MPU3BECTH JI0 MOJOMKH rpeca. OJUH 3 KIIFOUYOBHX aCHEKTIB - 3HW)KEHHSI EHEProBUTpaT Ta
THUCKY B MEXaX CUCTEMH.

BucHoBkn
Oto, 3aCTOCYBaHHSI Cy4acHOTO YCTAaTKYBaHHS Ta MPOTPaMHHUX IPOJIYKTIB JO3BOJUTH JOCIIIUTH
BIUIMB CHWJIOBHX Ta EHEPIeTHMYHMX YMHHUKIB Ha (PyHKIIOHYBaHHS €JEKTPOTiAPABIIYHOTO IIPECOBOTO
oOagHaHHs Jerkoi mpomucioBocTi. Lle, y cBoto uepry, 1acTh 3MOTY ONTUMI3YBaTH PEXKUMH POOOTH TPECiB, B
SIKHX CIIOCTEPIra€Thesl HAAMIpHE CIIOKUBAHHS €IEKTPOCHEPTii Ta CTPHOKH THUCKY B CHCTEMI.
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