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Anomauisn

Cnpoexkmogano MiKpoOnpoyecopry cucmemy OJis 36AHCYBAHHA 3ANIZHUYHO20 MPAHCHOpMY 8 pyci. 38ajxcy8aHHs.
BUKOPUCMOBYEMBCS NPAKMUYHO HA BCIX NIONPUEMCMEAX, WO BI08AHMAICYIOMb CE0I0 aO0 OMPUMYIOMb NPOOYKYLIO
810 NOCMAYANbHUKIE, WO NOMPIOHA 011 BUPOOHUY020 YUKTY. 30IlICHEHHS 36AJICY8AHHS 6A20HIE ) PYCI — 3A60AHHS
6A2OHHUX 6a2, 5SIKe NO-PIZHOMY SUPIULYEMbCS QIPMAMU-BUPOOHUKAMUL. Hoempvcs npo enekmponHui abo eneKmpoHHO-
Mexauiuui gaeu, sIKi MAiomv y C60EMY CKAAOI, KPIM 36AJICYBANLHUX NPUCMPOIB, HASABHICMb AO0 THMENEeKMYATbHO20
60206020 KOHmMpoJepa abo 6a206020 npoyecopa, Ha AKOMY npayioe€ npocpamtHe 3a6e3neueHH}z, wo 6UKOHYE
ocmamouny 00poOKy CUSHALIB, W0 HAOX0OSAMb 6I0 OAMUYUKIE 842 0J11 00UUCICHHS MACU 8A2OHIS.
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Abstract

A microprocessor system for weighing railway transport in motion has been designed. Weighing is used in
almost all enterprises that ship their own or receive products from suppliers that are required for the production
cycle. Weighing wagons in motion is a task of wagon scales that is solved in different ways by manufacturing
companies. These are electronic or electronic-mechanical scales that, in addition to weighing devices, include
either an intelligent weight controller or a weight processor that runs software that performs the final processing of
signals coming from weight sensors to calculate the weight of wagons.
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Beryn

B ymoBax 30epiraHHsi Ta mepepoOKH MUTBAPAIB TOHH BAaHTaXIB NEPIIOPSAIHE 3HAYCHHS Mae
aBTOMAaTH3allisl 3BKYBaHHS BAHTAXiB, TOOTO MPOIIECiB OOJIIKY Ta KOHTPOIIIO 32 BAHTAXK000IrOM.

Sk BiToMO, OCHOBHA BiIMiHHICTh JUHAMIYHOTO CITOCOOY 3Ba)KYBaHHS Bij] CTATUYHOTO TIOJISITAE B TOMY,
IO TpU JMHAMIYHOMY 3Ba)XYBaHHI BaroH 3JIMCHIOE pyX MO Tepe3ax MiJl 4ac 3BaXyBaHHS, a MpH
CTaTMYHOMY 3Ba)KYBaHHI BaroH 3HAXOJMTHCS Bark Hepyxomo. OHAK € II¢ OHA BIIMIHHICTh 3BaXKyBaHHSI
B PyCi BiJl 3BaXKyBaHHS B CTATHIIi, IKE, K IPABHIIO, 3AIMIIAECTHCA B TiHi MPH IPOEKTYBaHHi Bar. Merscs
npo iIeHTU}IKALI0 PyXOMOIro CKIamy, TOOTO MpO BMU3HAUEHHs YHCJIA Ta IOJIOKEHHS Oceil BaroHa Ta
BUSIBJIICHHS JIOKOMOTHBA y ckiani. be3 inentudikamii pyxoMoro ckiaxy HEMOKINBO OTPUMATH MOBHICTIO
ABTOMATUYHHMN IMKJI JUMHAMIYHOTO 3BaXKyBaHHsS, SKHH Iependadae «IpHUB'A3KY» 3BAKEHUX OCEH J10
MIEBHOT'O BaroHy JUisl NPaBHJIBHOTO PO3PAaxXyHKy MacH BaroHa, BU3HAUYEHHS HANPSIMKY PyXY, LIBHJIKOCTI Ta
NPUCKOPEHHS BaroHa YW JIOKOMOTHBA JUIA MEPEBIPKU JAOTPUMAHHS MIBHIKICHOTO PEXHMY 3Ba)KyBaHHS,
BIJICTe)KCHHS] BUHUKHEHHS TPUBAJIUX 3YIIMHOK HA Tepe3ax, BUSBJICHHS 3MiHH HApsAMKY pyxy [1, 2].

3a3BHuuaii nporeypa AMHAMIYHOTO 3B2)KYBaHHS Ha €IEKTPOHHHX Ta SJIEKTPOHHO-MEXaHIYHUX Tepe3ax
noOyZoBaHa TaKMM YMHOM, IO IEpe] MOYaTKOM 3BAXKyBaHHS 3aliIO€ThCS CIELiajJbHUN MPOTrpaMHUil
Jianor ans BUOOpPY HANpSMKY pyXy BaroHiB, IOJIOKEHHS Ta THITy JIOKOMOTHBA, YHCJIa OCEH BaroHiB
tTomo. Bci 3a3HavyeHi mapaMeTpud TOBHMHEH 3aJIaTH ONepaTop Bar, TOMY WMOBIpHI TOMWIKH, IO
NPU3BOJATH HE TUIBKU /10 IBHUX 3001B IPH 3BaXKyBaHHI, ajie 1 10 Ae()eKTiB po3paxyHKy Macu BaroHis, IO
HE JIIarHOCTYIOTBCS B XO1 3BakyBaHHs. Koy, He3Bakarouu Ha BiJICYyTHICTH MOBIJIOMIICHB Bijl IIOMIJIOK
3Ba)KyBaHHS, MaCH BaroHiB € He TPaBHJILHIMHU BHACIIJIOK HAIIPHKIIAJI, HEMPABIIHLHOT MIPUB'I3KH OCEH JI0
BaroHiB, HEMPaBWJILHOTO BUABJICHHS Ta 00UHCICHHS JIOKOMOTHBIB.

SKmo X mporpama BarOHHHUX Bar Mae€ (HeXad i Mmicisd 3aBAAaHHS IOYAaTKOBHX YMOB) 3IaTHICTb
imeHTUdIKaIi pyxoMOro CKJIamy, aJIrOpUTMH iAeHTHdIKAMii, MO0 BHKOPHUCTOBYIOTH THMYACOBI
XapaKTEePUCTHKH PYXy BaroHa, SKi, SIK BiIOMO, 3aJIeXKaTh Bill MIBUIKOCTI Ta MIPUCKOPEHHS HOTO PyXy, a



OT)KE, € HE HAIIHHUMH 1 MOXKYTh BHMAaraTtd 3aBIaHHS OIIEpAaTOPOM IependadyBaHOTO IIBHIKICHOTO
Jliarra3oHy pyXy BaroHiB aIanTallii Mo9aTKOBUX IMapaMEeTPiB aITOPUTMY.

VY TemepimHii Yyac aKTHBHO PO3POOIISIOTHCS 1 3aCTOCOBYIOTHCS Pi3HI METOJM 3BaKyBaHHS PYXOMHX
BaHTaXIiB, ajie BOHU HE 3aBX/U € JOCTOBIpHUMH. A TOMY BUHHKA€E TOTpeOa B MOKPAIICHI TAKHX CUCTEM.

BrockoHaneHHsT CUCTEMH 3BaKYBaHHS PYyXOMHX BaHTXKIB Ta PO3IMUpPEHHS i1 (QyHKIIOHATBHHX
MOJJIMBOCTEH Il pO3paxyHKy MAacH BaroHa, BU3HAYCHHS HANPSAMKY PyXy, IIBUIKOCTI Ta MPHUCKOPEHHS
BaroHa 4u JIOKOMOTHBA AJISl MIEPEBIPKH AOTPUMAHHS LIBHIKICHOTO PEXUMY 3Ba)KyBaHHS, BiJICTEKEHHS
BUHUKHEHHS TPUBAJIMX 3YITUHOK Ha Tepe3aX, BUSBICHHS 3MiHH HATIPSAMKY PYXY € aKTYalbHUMHU.

Pe3yabTaTu 1ocaixKeHHs

BinnoigHo mo BUMOr Ta (pyHKIIH, SKi MOBMHHA BHKOHYBaTH PO3pOOIOBaHA CHUCTEMa, HEOOXiTHO
BU3HAUYUTH OCHOBHI KOMIIOHEHTH MOJYNTiB OOYHCIIOBAILHOI cucTeMH. s 1hOro MmOoOyIOBaHO
CTPYKTYpHY CXeMy, SIKY TIOKa3aHO Ha PUCYHKY 1.
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Pucynok 1 — CtpykTypHa cxema CUCTEMHU

Jlatauky € HeoOXiHOK CKJIAJIOBOKO YAaCTUHOIO cHcTeMH [3, 4] Ta BUKOPUCTOBYIOTBCS JUISL TOTO, 100
cUCTeMa B pealbHOMY 4Yaci pearyBajia Ha 30BHIIHI 3MiHH BiJIOBIJJHO JIO 3a3/aJeriib Po3poOIeHOro
anmroputMy. Ha cyyacHOMy pHHKY icHye OaraTo pi3HOBHJIB JaT4WKIB, JEsSKi 3 HHX €
BY3bKOCIEI1a]i130BaHUMH.

OCKiNbKM HaBaHTOKEHHS Ha Pi3HI TOYKHM MOXE OyTH HEpiBHOMIPHHM, i Bard JBOX IIIatdopm
BIJIPI3HSIOTHCSI, KIJIBKICTh TOYOK KOHTPOIIIO (JJATYHKIB) Ma€ OyTH TOJABOEHOIO 1 CTAHOBUTH 8 OJIMHUIIb.

IIpu BuOOpPI NPHUCTPOIO YNPABIiHHA CJiJA BpPaXxOBYBaTH MOMJIMBICTH MiAKIIOYEHHS JOAAaTKOBHX
JATYMKIB JUIsl yTOUHEHHS IaHUX Ta PO3MHMPEHHS (PYHKIIOHATBHIX MOKIHBOCTEH.

[Mpuctpiii ynpasiidas [5] € KIFOYOBOIO YaCTHHOIO CHCTEMH, siKa 30upae Ta 00pobIsie iHopmaliro Bix
JaTYMKiB, TeHEPYE KEePYIOUi CUTHAIN JUIsI BUKOHABYMX MPHUCTPOIB 1 BUBOAUTH iH(GOpPMaLil0 Ha MPUCTPid
IHUAKAI].

[TynpT KepyBaHHS Ta TPUCTPIM IHIUKAIIi TpPU3HAYECHI ISl PEKHUMY 3BaXKYBAHHS, BI3yalbHOTO
BHBEJICHHS ITOTOYHOI MacH BaroHa Ta rpagikiB 3MiHH Bary.

3rifHO 3 BHU3HAYCHWMH (QYHKLISIMH, 3arajbHa CTPYKTypa pOOOTH CHCTEMH BH3HAYA€THCS TaK:
MIPUCTPIA YIpaBIIHHS OTPUMYE HaHi BiJ JaTdyWKa Bard Ta IIBHUAKOCTi, 00poOiIsie iX 3a BCTAaHOBICHUM
aJTOPUTMOM 1 TIepeIac Ha IHANKATOPH IS BiIOOpaKEHHS MTapaMeTpiB Bard Ta IMIBUAKOCTI.



Ilin 4gac pobOOTHM aBTOMATHM30BAaHOI CHCTEMH 3BaXKYBaHHSA B pYCi, IEPBHHHI TIEPETBOPIOBAUi
3MIMCHIOIOTh KOHBEPTAIlI0 Bard y BIATOBIAHI piBHI Hampyrd. Ilicisi mboro HOpMYyIOUi MEPETBOPIOBAYI
(GhOpMYIOTh HAmNpPyTy JJI KOKHOTO KaHAIy B 33JJaHOMY Jiama3oHi IS 3pYYHOCTI MOJANbIIOol 00pOOKy.
Ie#t mporec BinOyBa€eThCsl HE3aJNEXKHO Bij iHIMMX omnepamiid. TuM dacoMm, oOpaHe mudpo-aHaIOrose
MepPeTBOPEHHs KaHaly BKirtodae B cede 2 3oBHimmHI ALIIL. Ilicis mepeTBopeHHST aHAIOTOBOT'O CHUTHATY B
mudposuii Gpopmart, maHi mepegarotbes depes kanaa USART. Ilicas mporo orpumanuii kox [6], sxumit
BU3HAYa€ YaCTKOBY Bary, 3alUCYEThCs, 1 MPOBOJUTHCS IMiJCYMOBYBaHHS 4YacTKOBUX Bar. Lls cyma
XapaKTepHU3ye 3arajibHy Bary BaroHa.

BucHoBku

Po3po6iieHo MiKpoIpoIlecOpHy CHCTEMY 3BaKYBaHHS PYXOMHUX BAHTaXIiB, SKa IMOBHICTIO BiJIOBiIa€e
MOCTaBIeHNM BHUMOTaM. [IOpiBHSHO 3 ICHYIOUMMH, BOHAa € BJOCKOHAJICHOI0 Ta MAa€ pPO3MIMpEHi
(GyHKLIOHANBHI MOXKIIMBOCTI U1l pO3paxyHKY Macd BaroHa, BU3HAUCHHS HAINPSIMKY PYyXY, IIBHIKOCTI Ta
NPUCKOPEHHSI BaroHa YW JIOKOMOTHBA IS TIEPEBIPKH TOTPHMAHHS MIBUAKICHOTO PEKUMY 3Ba)KyBaHHS,
BiJICTe)KCHHS] BHHUKHEHHS TPUBAJIMX 3YIHHOK Ha Tepe3ax, BUSABICHHS 3MiHH HAIIPSMKY PyXY.

3nificieHo BUOIp MiKpomnpouecopHoi TIAaTOpPMH, BU3HAYEHO Ii TEXHIYHI XapaKTepUCTUKH, SIKi
3a0e3rneyarb ONTUMalbHE QYHKIIOHYBaHHS CUCTEMHU.

3nilicneHo BuOip mepudepiiHUX MPHUCTPOiB, $Ki 3a0e3ledarh TIOBHONIHHE 1 BHCOKOTOYHE
(GYHKIIOHYBaHHS CHCTEMH.

Po3pobneno nporpaMue 3abe3nedeHHs, Mo 3a0e3neuye KepyBaHHS MiKDOKOHTPOJIEPOM Ta CHCTEMOIO
B IIJIOMY.

Cnucoxk BUKOPUCTAHOI JIiTEpaTypu

1.  Tutak P. Application of strain gauges in measurements of strain distribution in complex objects// JACSM. IT Institute,
University of Social Sciences. —2014. V. 2,Ne6. P. 135-145.

2. Ghimbaseanu I. Experimental research study on the use of a resistive tensometric// International Scientific Journal:
Machines. Technologies. Materials. - Transilvania University of Brasov, Romania. - 2015. V. 1, Ne9. P. 44-47.

3. ®inposceka H. M., [Tonomapenko P. B., Cnenyxnikos €. [I., Kozomoii [I. C. O6rpyHTYBaHHS NPOBEJCHHS TAPHUPOBKH
TEH30PE3UCTOPIB Yy KOMIUIEKCI 3 BHMIpIOBaJIbHUM oOnanHaHHSIM // 30ipHMK HAyKOBHUX Mpalb YKpPaiHCHKOTO Jep)KaBHOTO
YHIBEepCHTETY 3aiIi3HH4HOTO TpaHcnopty. — YkpJY3T. — 2020. — Ne194. C. 75-83.

4.  Pastor M., Carak P., Gomory I. The assessment of the residual stresses influence on generation of the infringement in
shape-complex supporting members // Journal of Mechanical Engineering. - Technical University of Kosice. - 2019.Ne69. P. 85—
96.

5. ATMEGA8535 Datasheet. - http: html.alldatasheet.com html-pdf164169 /ATMEL ATMEGAS8535 153 1
/ATMEGAB8535.html.

6.  Code Vision AVR. - http: //lcxem.net software codevisionavr.php

Azapos OJiekciii IMUTPOBHY — TOKTOp TEXH. HayK, podecop, 3aBigyBau kadeapu 00UHCIIOBAIBLHOT
TeXHIKW, BIHHUIIbKWIA HAIlIOHATPHUN TEXHIYHUN YHIBEpCUTET, BiHHUIIA.

Boromonoe Cepriii BiraniiioBu4 — K.T.H., JOIEHT, JOICHT Kadeapu OOYHMCIIOBAIBHOI TEXHIKH,
BiHHHMIEKMI HAlliOHATTFHUIA TEXHIYHUHA YHIBEpCUTET, BiHHUIIS.

BacuiabkoBcbkuii Muxaiinio BacuiaboBud — ct. rp. 2KI-22m, BiHHUIIBKHI HallIOHAIBHUN TEXHIYHUN
yHiBepcuTeT, BinHuA

Oleksyi D. Azarov — Dr. Sc., Professor, Head of the Department of Computer Engineering, Vinnytsia
National Technical University, Vinnytsia.

Serhii V. Bohomolov — PHD, candidate of engineering sciences, associate professor of department of
the computing engineering, Vinnytsya national technical university, Vinnytsya.

Vasylkovsky V. Mykhailo — student of group 2KI-22m, faculty of information technologies and
computer engineering, Vinnytsia National Technical University



