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CXEMA Y IPUHIIUII PABOTHI IOMEXO3AIIUIIEHHON CUCTEMBI

MOHUTOPUHTA BI/IBPAI_[I/Iﬁ
3otoB A.A., JIykbsinoB A./l., lonckoii J1.}O., MapteinoB B.B.

Llenbro maHHON pabOTHI ABISETCS yBeanueHUE IG(HEKTHBHOTO PACCTOSHUS TIEPEAadl JAHHBIX MEXKIY HaT4H-
KOM M LIEHTPOM 00paboTku uHMopMaiuu. PaccMaTpiBaloTCst 0COOCHHOCTH CO3aHHs MOMEXO3AIHUILCHHOH n3Me-
PHUTEIBEHON CHCTEMBI Ha COBPEMEHHOM 00O0pyIOBaHHU. B paboTe moapoOHO ONMMCHIBAIOTCS CXEMBI NMOAKITIOUECHHS
BHYTPCHHUX KOMIIOHCHTOB CHCTEMBI, @ TAKXKE alITOPUTMBI HX paboThL. [InaHupyeTCs HCIOIB30BaTh JAHHOE YCTPOi-
CTBO B IPOMBIIIICHHBIX YCIOBHSX, IJIe HEHTP 00paboTkn MHMOPMAIIMH y/ajIeH OT JAaT4hKa Ha 3HAYUTEIbHOE pac-
crostaue. [IpencraBieH aHaIM3 pa3IMYHBIX CXEM HHTEJUIEKTYalIbHBIX YCTAHOBOK ¢ HU(poBeIM HHTEpeiicom. I1pu-
BE/ICHBI HAIVIAHBIC WUTIOCTPALUU PabOThl M3MEPHTEIBHOI CHCTEMbL. BBUTH M3ydeHB! CleHU(UYECKUE CTOPOHEI
U3TOTOBJICHHSI CEHCOPHOM CHCTEMBI C 3aILUTO OT IMoMeX. B mintiocTpauusx AeTanbHo 00bICHASTCS TTOPSI0K pado-
TBI M B3aHMOJICHCTBHE MEXJIy dJIEMEHTAaMHU IIPOTOTHUIIA, a TAKXKE MPUBOIUTCS HX CHCTEMa COSIMHEHHMIT, a HIMEHHO:
MEXIy JAaTYMKOM BHOPOYCKOPCHHS M IPOMEKYTOUHOM ILIaTOI OBTOPUTEIEM, MEXK/IY JaTYHKOM BHUOPOYCKOPEHHUS
¥ OCHOBHOI# IIaTO# — LIEHTPOM 00paboTKN HH(POPMALINH, A TAKXKE MEKITY POMEKYTOUHOMN IUIATOM-TIOBTOPHTENEM
¥ OCHOBHOI! IIaTOlf — eHTpoM 00paboTkn MHpopManun. Taxike MMeeT MECTO UCHOIb30BaHUE ITOTO yCTpoiicTBa
BO BPC/IHBIX UL 4EIOBEKA TEXHOJIOIMYECKHX MPOLIECCax, Ie HEMOCPEACTBCHHOE €TI0 MPHUCYTCTBUE HE BCEI/a JOIy-
CTHMO, TaK KaK MOXET I1OBJICYb 32 COOOM HapyIICHHS 3/J0POBbS PA3IMYHOM CTEIICHU TSIKECTH, B TOM YHCIIEC BETyIIHE
K JICTJIbHOMY HCXOZY.

KutroueBbie cjioBa: n3MepeHne BHOPOYCKOPeHHil, BHOPALMH, YCKOPEHHSsI, AKCEJIePOMeTP, 3alIHTA OT OMeX

SHEMS AND WORKING PRINCIPLE OF ECM-RESISTANT SYSTEM
VIBRATION MONITORING

Zotov A.A., Lukyanov A.D., Donskoy D.Y., Martynov V.V.

Don state technical university, Rostov-on-Don, e-mail: andrejaz2016@yandex.ru

The purpose of this work is to increase the effective distance of data transmission between the sensor and the
data center. Features of creation of the noise-protected measuring system on the modern equipment are considered.
The paper describes in detail the wiring diagrams of the internal components of the system, as well as algorithms for
their operation. It is planned to use this device in industrial conditions, where the information processing center is
remote from the sensor for a considerable distance. The analysis of various schemes of intelligent installations with a
digital interface is presented. Visual illustrations of the measuring system operation are given. The specific aspects of
manufacturing a sensor system with protection against interference were studied. The illustrations explain in detail
the order of operation and interaction between the elements of the prototype, as well as their system of connections,
namely: between the vibration acceleration sensor and the intermediate repeater Board, between the vibration
acceleration sensor and the main Board — information processing center, as well as between the intermediate repeater
Board and the main Board-information processing center. Also, there is a use of this device in harmful to human
processes, where its direct presence is not always permissible, as it can lead to health disorders of varying severity,
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including leading to death.
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Bubpanuu MOryT oka3biBaTh HEraTHBHBIC
(hm3nyeckre BO3JECHCTBYS HA H3MEPUTEIILHYIO
CHUCTEMY, €CJId UX UCTOYHUK HAXOAUTCS B HE-
ITOCPEICTBEHHON ONHM30CTH OT CHUCTEMBI 00-
paboTKH, Tepeadn U 3aucy JaHHBIX. Takke
Ha XapaKTePUCTUKH M3MEPUTEITHLHON CHCTEMBI
MOYKET BIUSTH HHTEPQEHC CBSI3U, KOTOPBIH HC-
MOJIb3YETCS AJIA TIepelaud JAHHBIX MEKIY JatT-
YUKOM U OCHOBHOM IJIaTOM.

CxeMa M3MEepUTEIbHON CUCTEMBI, OIHCaH-
Has B cTarbe [1] MO3BOJIAET MONyYaTh JaHHBIC
HETIOCPENCTBEHHO U3 Aaruuka (puc. 1).

K mocromncTBaM MaHHOW CXEMBI MOXKHO
OTHECTH OTHOCHUTEIBHYIO MPOCTOTY — BCETO
B IIPOIIECCE MPUEMA-TIEPEIAYH TAHHBIX UCIIOIb-
3yercst ToNbko ABa kKommoHeHTa(ADXL-345,
Arduino MEGA 2560).

[Ipu 5TOM, TaHHas cxema obiagaer cie-
OyIOImMuM Hegoctarkom: wuHTepdeiic 12C,

pa3pabareiBacMmbili  kommnanueit PHILIPS
KaK BHYTPUNPHOOPHBIHA, MOXET OBITH MOJ-
BEPKEH CEPbE3HBIM IOMEXaM IpH YyBe-
JUYECHUU [JIMHBI JHHUU. OTO CBSI3aHHO
C OrpaHMYeHHEM 110 oOmmed eMKOCTH JH-
Huu [2C, xoTopas He MOJKHA MPEBHINIATH
MaKCUMaJIbHO JOMYCTUMYIO EMKOCTH IIMHBI
B 400 nd [2].

Jnst pemieHus 3TOH NpoOIeMbl MOXKHO J0-
0aBUTb B CXeMy YCTpPOWCTBO-TIOCpemHHKA[3],
KOTOpoe OyJeT NPUHUMATh JaHHbIE OT aKceJe-
pomeTpa 1o Kopotkoit uann 12C 1 mepenaBarh
MOJTy4eHHBIE JaHHbIE 110 Oosee JTMHHOM JTMHUU
MOMEXO3aIIMIIEHHOr0 HHTepdelica Ha OCHOB-
HYIO ILIaTy.

B kauecTBe MOMEXO03aIIUILEHHOTO HUHTEP-
(hetica Ov11 BBIOpaH RS-232[4], xoTOpHIi TO-
3BOJISICT TIepe/iaBarh JIaHHBIE HA HEOOXOIUMOe
HaM paccTOSTHUS 03 Cepbe3HBIX MTOMEX.
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Puc. 2. Cxema pabombi usmepumenvHoll CUCmeMbl ¢ UCNONb30BAHUEM YCIMPOUCMEA — NOCPEOHUKA

[Tox »>Tw 3amaum moxxonut 1urata Digispark
Attiny85, oOamaroriast moaIePIKKON MPOTOKO-
aa I12C, a Taxke HOCTAaTOYHBLIM KOJIHMYECTBOM
BBIBOJIOB, YTOOBI OJIHOBPEMEHHO MOJIKIIOYATh
HecKoIbKo uHTepdeticos [S]. Y mpu aTom 1ia-
Ta oOmamaer HEOOJBIIUMH pa3MepaMH, YTO
MTO3BOJISIET € HAXOAWTHCS C aKCeIepOMETPOM
B OZTHOM Koprryce (puc. 2).

WsmeputenbHas  cucreMa, coOpaHHas
B JIaHHOM BapUaHTE MMPH BKIIOYCHUU MUTAHUS
BemeT cebs crnexyromuM obpasom. OCHOB-
Has miara Arduino MEGA 2560 , ormpasins-
eT 3ampoc Ha miaty Digispark Attiny85, a Ta
B CBOI0 OUYepe/lb 3aIyCKaeT WHHIIUATU3AIHIO
nmatunka ADXL-345, xoTophlif HAYMHACT CUU-

ThIBaTb 3HAYCHUSI YCKOPEHMH II0 TPEM OCSIM
X, Y u Z[6] u moChIIaTh 9TH JaHHBIC HA TUIATY
Digispark Attiny85 no unrepdeticy 12C. [pu-
HSIB JaHHbIE, TOCPEAHNK HAYMHAET TIepeIaBaTh
ux no unrepdericy RS-232 B ocHOBHYIO M1aTy
Arduino MEGA 2560.

Taxkum 00pa3oM, OHH MOTYT OBITH JIHOO
coxpaHeHbl Ha (uUI-KapTy, JMO0 TepeIaHbl
HETIOCPEACTBEHHO Ha KOMIIBIOTEp, TAe OyayT
TyT ke oOpaOarbiBaThcs. Eciam wu3mepenus
MIPOXOJIAT B MOJICBBIX YCIOBUSIX, KOTa HET BO3-
MOXKHOCTH OTIEPaTUBHO 00paboTaTh JaHHBIE,
TO MMEET CMBICII 3alllCaTh JAHHbIE Ha ChEM-
HBI HOCHUTENb. DTO MOXKHO CHEJaTh C MOMO-
ursto Mmonyist MH-SD.
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Puc. 3. Aneopummol pabomor usmepumenvhot cucmemsl. Cireea — npu Henocpeocmeen ol nepeoaue,
cnpasa — ¢ yCmpoucmeom-nocpeoHUKom
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