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SJEKTPHYECKHUE CXEMbI HOAKIIOYEHUS JATYAKOB
CO BCTPOEHHOM QJIEKTPOHUKOU

Hano pexomendayii 3 nioknoyenus 0o anapamypu, wo peecmpyc, gibponepemaopiogayis 3 yoyooea-
HUM npeoniocumosauem. Posensnymi oCHOGHT MOMEHmMU npU MOHmMAXCT 3'cOnyearvHux Kabenis, Ha AKi
HeoOXIOHO 36epmamu yeazy npu yCmaHo8yi 8ioponepemeopiosaia Ha 06'ckm KOHMpPOIo.

Hanwvl pexomenoayuu no NOOKIIOYEHUIO K pe2UCTpUpYIowei annapamype sudponpeotpazoeamencii co
8CMPOEHHBIM npedycunumenem. Paccmompensl 0CHOBHBIE MOMEHMBI NPU MOHMANICE COCOUHUMENLHBIX
Kabeneil, Ha KOMOpble HEOOXOOUMO 0OpAWAMb BHUMAHUE NPU YCMAHOBKE 8UOPONPEOOPAZ08aAMENs HA

06vexm KOHmpoas.

Here are presented the connecting recommendations of vibration transducers with built-in electronics
to recording equipment. Examined the basic aspects while vibration transducer mounting on a testing

object.

OCHOBHOW 4acTblO CHCTEM TEXHWYECKOTO JAUAar-
HOCTHPOBAHHA ABJISIOTCS JATYHKH, BXO/SILHE B CO-
CTaB M3MEPHUTENTbHbIX KAHAJIOB CO MHOXECTBOM 00-
paTHBIX cBsizel. PaspaboTunkam cuctem, Ans nony-
YeHUs JOCTOBEPHBIX PE3y/IbTaTOB U3MEPEHHS Tapa-
MeTpoB 00beKTa KOHTPOJIS ¢ TpeOyeMoil NorpeiHo-
CTbIO, HEOOXOOUMO PELHUTh ClENYIOUMe TeXHHUYe-
CKHE BOMPOCHI:

— cornacoBanue (opmaros (1o aMIUIMTYAE, Yac-
ToTe, (paze UM UUGPOBOMY KOAY) BBIXOAHOIO CHr-
HaJjla JaTyHKa ¢ BXOXHBIMH XapakTepUCTHUKaMHU (Ha-
FPY3KOH) perucTpupytolleH annaparypbl;

— BbIOOp JIMHKUK CBA3M IS Mepeladyl CHIHAJOB
OT AaTUYMKA K perucrpupymoulel annaparype;

— BLIOOP IUTMHBI M HanpaBlieHUs MOHTaXa Ju-
HHU CBA3M;

— MUHHUMH3aLUs IIYMOB BHOCHMbIX B COEIUHM-
TEeNbHYIO . CXeMy, OOYCIIOBIEHHbIX 3/IEKTpOCTaTHue-
CKUMU U JNEKTPOMArHWTHbIMH HAaBOJKAMU OT MC-
TOYHWKOB MHUTaHWA, paAUOCTaHLHNA, MEXaHUYECKUX
KTro4ed, Takoke BCMIECKaMH HanpsbKeHUs W Toka,
BOSHUKAIOLIMX M3-32 TPOLECCOB MepekytoyeHHil B
peaKTHUBHbBIX LIETX;

— UCKJIIOUEHHE JOMOJHUTENIbHbLIX Mapa3sHTHBIX
CUTHAJOB, CBA3aHHBIX C HEMPaBHUJIbHBLIM TMOACOENH-
HEHHEM TMPOBOJIOB 3a3€MIICHHUS.

CXeMbl W3MEPUTENBHBIX LIEMEH NMaCCUBHBIX AaT-
unkoB (6e3 BCTPOEHHBIX BJIEKTPOHHBIX CXEM) M MX
aHann3 AOCTAaTOYHO TOAPOOHO OCBELICHBI B CIIEUH-
aITbHOM cTipaBotHOMN IMTeparype no xatuvkam [ 1,2].

OCHOBHBIM 3JIEMEHTOM H3MEPHTENBHBIX LeMei
MacCUBHBIX JATYWKOB SBISIOTCA TPEXYyCHITUTEINH.
I'naBHOW 3amauelt npexycunuTeneill gBigeTcd Mnpe-
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o0pa30BaHHe BBICOKOTO BXOIHOTO WMIIelaHca JaT-
YuKOB B OoOJiee HM3KWH WMIeJaHc, JOITYCKaromui
HEMOCPEACTBEHHOE COeIUHEHWe NaTYHKOB C OTHO-
CUTENbHO  HW3KOWMMENAHCHOH  HM3MEPUTENBHOM,
aHAW3UPYIOLLECH WM perucTpupyroweil anmnapary-
poii.

K apyrum 3agauam npegycunurened oTHOCATCA:

— COrjlacoBaHue TapaMeTpoB, OTOOpaKaroLMX
UccliefyeMble MeXaHWYecKle BENMYUHbI C napaMeT-
pamMu cUrHanos (B 4YaCTHOCTH, YYBCTBUTEJILHOCTBIO)
UCMONb3YEMOil anmnaparypsi;

— WHTErpupoBaHUe MPOMOPLUHOHATLHBIX YCKO-
PEHHIO CUTHAJIOB MMbE30RIEKTPUUECKUX aKCcelepo-
METPOB H, cleqoBaTeNbHO, MOJY4Y€HUE CHUTHAJIOB,
MPONOPLMOHANILHBIX CKOPOCTH WIIM NepeMeLICHHIO
MeXaHHYeCKHX KonebaHui;

— CUTHanu3auus o rneperpyske Mo BXOAY W Bbi-
Xony;

— ¢unbTpauus oOpabaTbiBaeMbIX CHUIHAIOB M,
C/eA0BaTeNbHO, UCKIIIOYEHHWE HEHYKHBIX WM He-
JKENATENbHLIX COCTABMAIONX ITHX CUTHAIIOB.

IlepeuncneHHble BbilE 3aJaydl peLLalOT, Ha-
npumep, yeunutenu 3apsaga AP5000, AQ02, AQOS,
AQO7; yeunutenu Hanpsbkenus GT200A; wimepn-
TeNIbHbIE YCHIUTENM HanpsokeHus v 3apsaa AP5100,
AP5200 [3].

Bwmecrte ¢ Tem Bce Gonbliee NpUMEHEHUE B U3-
MEPHUTENBHBIX CUCTEMAX HAXOJAT aKTHBHbIE JATHM-
KH CO BCTPOCHHOW SNEKTPOHHON cxeMOH. DTO CB-
3aHO € Pa3BHTHEM COBPEMEHHOMH 0a3bl 3JIEKTPOHHBIX
KOMTTOHEHTOB 3JIEKTPHUECKHX CXEM, TO3BOJIATOUINX
peannzoBaTh TIpeAYCHITUTENW B KOpTIyce JaTdHhKa.
IMpenycunurens B KOpriyce AaTdWKa PELIAET Te KE
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Pucynok 1 — CxeMa MoakimoueHHs K perucTpypyrouled amnmaparype
TIPOMBILIIIEHHOTO BBICOKOUYBCTBUTENILHOTIO TPEXKOMMOHEHTHOTO BUOpornpeobpazosarens AP71
CO BCTPOEHHBIM MPEXyCHITHTENEM

3aJaud, YTO W TPELyCWIUTENbs B W3MEPUTENBHBIX
LENAX TMACCUBHBIX JATHUKOB, MO3BOJIAS MPH 3TOM
UCKITIOYHTB:

— €MKOCTb COeIWHUTENBHOTO Kabens, T.e. eMKo-
CTHYIO HArpy3Ky Mo BXOIY TIpelyCHIIUTENs, OKa3bi-
BAIOIYIO BIUSHWE HA KO3PPULHEHT ycuieHHs, co-
OTBETCTBEHHO, KOYGhGOHUIMEHT NpeoOpa3oBaHUs W3-
MEPHUTETTLHOTO TpakTa "HaTduK-NpeaycHIuTens";

— TOKM YTeYKH W TapasuTHBIC HAIPAXKEHNS,
BO3HUKAOLIHE BCIEICTBUE TPUOOINEKTPUUECKOrO
sddexra B kabene, NpUBOAAIINE K TIOABIIEHUIO TI0-
IPEeTHOCTH, TPOMOPUUOHATLHON BBLIXOAHOMY WM-
nejaHcy JaTyvKa.

Hcronb3oBaHue B M3MEPHUTETILHBIX LENIX ak-
THUBHBIX JaTYUKOB CO BCTPOEHHBIM MPERYCUTTHTENEM
UMeeT CBOM OCOOEHHOCTH, CBA3aHHBLIE C OpraHusa-
1ued nUTaHus, Nepeaaud U perucTpauuMyd cUrHaia
BCTPOEHHOIO B JaTYUK MPERyCUITUTENS.

Ha pucyHke | npuBeneHa cxema MOAKITIOUEHHS
K PerucTpupymolleli annaparype NpOMbILINEHHOTO
BBICOKOUYBCTBHUTEILHOTO TPEXKOMITOHEHTHOIO
BubGponpeobpazosarens AP71 co BCcTpoeHHbIM Mpe-
OYCUITUTENEM.

OcobeHHocTbIO Npeaycunurens subponpeodpa-
soBatenis AP71 sasasercs To, uro oH [4] pa3neneH
Ha JIBe YacTH, OJHA W3 KOTOpBLIX pacrojioKeHa B
Kopryce BHOpornpeoOpa3oBartens U CONEPKHUT yCH-
JUTENbHBIN Kackal, a Apyras yacTb MpeayCHIIUTENs
conepKUT cornacytounit pesuctop 2 kKOM =1 % u
pa3zienuTeNbHbli KOHAeHcaTOp eMKocTbIo =10 Mk®
%20 B, npu 3Tom 00e yacTH coeauHEHbl MEXKIY CO-
00l ABYXIMpPOBOJHON NHMHUEN CBA3M MaKCUMalbHOM
JAHbl 1o 100 M. OtnnuntensHBIMU 0COOEHHOCTS-
MU BUOpornpeobpazoBatelis ABIAIOTCS: 3nEKTpUUe-
cKas M30JIAUMSA Mbe3031eMEHTAa H BCTPOCHHOIO Tpe-
OYCHIIUTENS OT KOpMyca, HU3Kas YyBCTBHUTENBHOCTD
K JIEKTPOMAarHUTHBIM TIONAM, HU3KHH YpOBEHb COO-
CTBEHHBIX LIYMOB.

K orpaHwuenHio B MpUMEHEHHH CIIEIyeT OTHe-
CTH:

— Y3KHit IHHAMHWYECKHH OWara3oH H3MEPAEMOoro
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YCKOpEHHS W OrpaHHUYeHHOCTh paboThl TIpeXyCHITH-
TeNll TONBKO TIPH (PUKCHPOBAHHEIX 3HAYEHHAX Ha-
NpsHKeHUS U TOKA HCTOYHHKA MTHTAHWS;

— HEOOXOANMMOCTh TIEPEXOIHOH KOPOOKH TpH
WCTIONIb30BAHUH  CTAHOAPTHOW  perucTpupylouei
anmnapaTypbi.

OrMmedeHHoe y BHUOporpeobpasoBarens AP71
orpaHHYeHHe K MPUMEHEHHIO OTCYTCTBYeT B BHO-
poripeobpazoBartensx O BCTPOEHHBIM TpexyCHITH-
TEIIEM, DIIEKTPONIMTaHHE KOTOPOro TNMPOM3BOIAMTCA
MOCTOSTHHBIM TOKOM 2...20 MA mipu HanpsKeHUU
15...30 B cneumanbHbBIM TOKOCTaOWITU3UPYIOLIUM
auoaoM, HanpuMmep, cepuu J500 (cxema u BonbTam-
TiepHas XapaKTepUCTHKa NOCIIEAHEro NpyuBeaeHbl Ha
pucyHke 2) mnpoussoacTBa ¢upMbl  "Semicon-
ductors” [5]. Tlpu 3TOM 3nekTponuTaHve U nepeaa-
4Ya CHrHana OCYLIECTBASAETCA MO ABYXMPOBOAHOMN
JIUHUH CBSI3H.

PekUM aNeKTpONUTaHUS BCTPOCHHBIX NpeLycH-
nuTeneil MOCTOSHHBIM TOKOM CHELHaIbHBLIM TOKO-
CTabUNM3KUPYIOLIUM IMOZIOM peali30BaH GprpMamMu-
npou3BOAUTENAMH BUOponpeoOpazoBaTenei Tuna
Delta Tron "Bruel&Kjaer" [6], Isotron "Endevco”
[7], ICP "PCB Piezoelectronics, Inc" [8], cepun SA
n SV "Vibro-Metrics, NC" [9], n B OojiblIHHCTBE
BUOponpeoOpa3oBateneii  npouseoactea OO0
"I'noGanTect" (Poceus) [3].

Cxema noginoueHus BuOponpeoOpazoBareneii
CO BCTPOEHHBIM NMPEYCHIIUTENIEM C DIIEKTPONUTa-

Y

Umin U

max

Pucynok 2 — Cxewma (ciea) v BonbTamriepHas
XapakrepucTrka (cnpaga) ToKoCTabHIH3NPYIOLIETo
mvona: U,,=50 B, U,;,,=15 B, crabunnsupoaHubiii

ToK [,.,=+20 %
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. IhbewnaexTpiteckuil
i BHOponpeoSpaBateds

U=8.. 13 B (HOOMOAHAAA COCINGRAAICULLN)

Perscrpupyronas
AIAPATYPA

€ 0. 5B (noaeswi curnan)

o 4+ 15 .. 30 B (numanue)
Ay L 20 M4
MOKOCHABILANSUPY ONQUL 0o

T e (OBUIUE 651600)

Pucynok 3 — Cxema noaxmoueHus BUOponpeobpazoBaresieit coO BCTPOSHHBIM TPEXyCHITHTENEM
C JNEKTPOMUTAHHEM, TOCTOSHHBIM TOKOCTAOHUITH3UPYIOLIUM THOAOM

HUEM TIOCTOSHHBIM TOKOM CMEL{Ha/IbHBIM TOKOCTa-
OMIM3UPYIOWUM AHOIOM K M3MEPHTENBHOI, aHamu-
3UpYyoUIeH WK PETMCTPUPYIOWIEN annaparype npu-
BeJIeHa Ha pUCYHKe 3.

MMpenycunurens [10] BuOponpeoOpaszoBaresis
COCTOHWT W3 JIBYX 4acTeil, OlHa M3 KOTOPBHIX pa3me-
eHa B KOPIyCe Mbe303IEKTPUYEcKOro BUOpOTIpe-
o0pazoBaTells ¥ BKIIIOYAET KaCKaJ YCHIEHHS, a Ipy-
ras 4yacTh pacriojloXKeHa BHE KOpIyca M BKJIIOYaAET
pa3ae/MTeNbHbIA KOHIEHCATOP eMKOCThIO > 10 Mkd
x35 B s oTAENEeHUs TOJIE3HOro CHrHajia oOT Io-
CTOSTHHOM cocTapnstowed HanpsokeHus §...13 B u
CreyHaJIbHOr0 TOKOCTaOMIIM3NpYFOLIero Avoja.

Pacumpenue anHaMuyeckoro auanasoHa Joc-
THUraeTcs TeM, YTO B YCHIUTENLHOM Kackaje TIpey-
cUnuTens NpUMEHSETCS InHaMU4eckas Harpyska, B
KaueCcTBE KOTOPOH MCMONB30BaHbl TOKOCTAOMIIN3M-
pPYIOLLUHMH AMOJA W AOMOJHUTENBbHbLIA PE3UCTUBHBLIN
Jleantens, obecneynBaloliil ONTUMANTLHBIH PEKUM
paboThI YCUIMTENBHOIO Kackaja Mpy 3aJlaHHOM KO-
3 PULMEHTE YCHITEHHUS.

Pabora npeaycunuTens B LIKPOKOM Iuana3oHe
HaNPsAXEHUH 1 TOKOB UCTOUHWKA MUTAHUA 10CTUra-
€TCs TeM, UYTO BO BTOpPOH 4YacTH MNpexycuIuTes
NpUMEHEH CreuranbHblii  TOKOCTAO MITM3NPYIOUIMIA
MO, BKJIKOUAEMBIH Yepe3 JIMHUIO CBS3H B UCTOK
MOIEBOro TPaH3UCTOPA € U30JUPOBAHHBIM 3aTBOPOM
NepBOK YacTH NPERYCHITATENA.

BenuuuHa TOKa MUTaHUA 3aBUCUT OT JUTMHBI CO-
eANHUTENLHOrO Kalensi (eMKOCTHON Harpysku)
YCIIOBUH  3kcmyaraund  BuOponpeoOpazoBaTelis.
s paborbi BuOponpeoOpazoBaTenis B 3a3aHHOM
aMIUIMTY/IHOM JIMana3oHe YCTPOMCTBO MUTAHUA
JIOJKHO 00ecrednBaTh MOCTOSHHLIA TOK MUTAaHUS,
BEJIMYMHA KOTOPOTO ONPEAENSeTCS 3aBUCUMOCThIO:

I;22:mU-f-C, -1,

rae U — pasmax HanpspKeHWs CHTHana Ha BBIXOJE,
B; f — MakcuMabHOE 3HAYCHWE YacTOTHl B JIMara-
3oHe pabounx wactort, ['y; C) — eMKOCTB TOFOHHOTO
MeTpa CoeAVHWTENbHOTO Kabens, n®d/M; [ — niavHa
COENVHUTENLHOTO Kabend, M.
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Hanpumep, npn pazMaxe cHrHama HanpsKeHus
U=10 B, B auanma3one uvactoT 10 10 xl'u, eMkocTH
noroHHoro metpa kabens C,=100 n®d/m u gnvde
/=100 M, Tok TuTaHus [; moikeH O®ITH HE MeHee
6 MA.

Jns paboTel ¢ BUOGpomnpeoOpazoBaTensMH co
BCTPOCHHBIM MPEIyCHITHTENEM C BIICKTPONHTAHUEM
MOCTOSHHBIM TOKOM CHELUATbHBIM TOKOCTAOHTH3U-
PYIOIIUM AWOAOM TMPOM3BOAATCA HW3MEPHTENbHbIE
yeuwnatenn AP5100, AP5200 [3], oGecrieunBarorme
Ha BXoJ¢ Tok 3,6 MA u Hanpsbxerne +24 B.

Ecnu B peructpupyioliei anmaparype oTcyTCT-
ByeT YCTPOWMCTBO MUTaHHA, OTBedalollee Bbillle Te-
pedMciieHHbIM TpeOOBaHUAM, TIOAKIIOUeHHe BUOpO-
NipeoOpa3oBaTeieil K perucTpupyrolnei annaparype
cneayeT npousBoauTh uepes Onmok nurtanus ASOI,
ASO07 wnu nepexoanvie kopobku AGO1 (AGO1-3),
AGO2 (AGO02-3) [3]. TlpumeHeHue nepexoAHbLIX
kopobok AGO2 (AGO02-3) cHuxkaeT BIUSHHE nepe-
XOJIHBIX MPOLECCOB MPU NEPEKTIOUEHUH KaHAlIOB HA
pe3ynbTaT U3MEpPEHUS B HU3KOUYACTOTHOM obnacTu.

B mpombiuiieHHbIX  BUOpomnpeobpazoBaTensix
AP35T, AP85T, npeoGpazoBarenix BUOPOCKOPOCTH
AV02, AVO03 [3] BbIXOJHBIM CHTHAJIOM ABJSAETCS
TOK NpoMsilIIEHHOro ctanaaprta 4...20 MA. Cxema
noakatoueHus  BuOponpeoOpaszosateneti  AP35T,
AP85T u npeobpasosareneii BuOpockopoctu AV02,
AV03 k koHTponnepy nNpHMBeaeHa Ha pUCYHKe 4.

B cxeme (pucyHok 4) dopmupyercs TokoBas
neTis, COCTOALIAs M3 JaTuUKa, UCTOUHHKA MUTAaHUA
G1 1 conpoTHBIEHUS HATPY3KH, BKITIOUEHHOMO MO-
cnenoBarenbHo ¢ HAM. [lpu uM3MeHeHuu curhana
JaTyuKa MEHAeTcd W TOK B AuamnaszoHe 4...20 MA.
Tor sxe camblii TOK, Hecylui WHbOpMaUHIO, UC-
noJib3yeTcs [ MUTAHUA JIEKTPOHHOW CXeMbl JaT-
urka. [TockolbKy MUHAMATbHBIA TOK B UENU paBeH
4 MA, ero xBaTtaeT Ui noagepkaHus padboThl ek~
TPOHHO# cXxeMbl faTunKa. Tok, TeKyLHii B KOHTYpE,
NIPUBOJIMT K MA/JICHWIO HAMPSHKEHUS TIPH COTIPOTHB-
NEHUW Harpy3ku R,,,. OTO TajeHWe HanpsskeHus
seasieTcs WHGOPMALIMOHHBIM  CHTHAJIOM, HCHOJTb-
3yeMbIM IS JanbHeHmeld o0paboTku. JJocTOMHCTBO
JBYXTPOBOJIHOH TiepeJavyy — He3aBUCHMOCTE BeJTH-
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Pucyrok 4 — CxeMa noakimoueHus
BuOpompeodpazosareneii AP35T, AP85T u
npeobpasosarenei BuOpockopoctn AV02, AV03
C TOKOBBIM BBIXO/I0OM K KOHTPOJUTEPY

YWHBI TOKA OT COMPOTHBIIEHUS COCIVWHHTEIBHBIX
NPOBOJIOB, 4 CIEJOBATENBbHO, W OT [UTHHBI JIMHHH
nepenaud (OYEBHIHO, UTO STO YTBEp:KICHHE cripa-
BEJITHBO TOJILKO B ONPENENICHHEBIX Mpeaesnax).

B cucreMax TeXHMYECKOTO IHArHOCTHPOBAaHMS,
UCMOJTB3YIOMIMX  METOJA  aKyCTHMYECKOH 3MHCCUH
[11], npumensforcs npeobpaszoBatenu aKycTHue-
CKOU 9MHCCHH, B TOM YHCIIE, Mpeodpa3oBaTenH aKy-
CTUYECKOW YMWCCHH CO BCTPOEHHBIM YCHITUTEINEM,
Hanpumep, GT200U, GT250, GT350 [3]. OcHos-
HLIMH OONacTaMH NPUMEHEHHS MeToJa aKycThye-
CKOW DMHCCHMH C WCHONb30BAHUEM TACCHBHOTO
yIIbTpa3ByKa ABISIOTCA: WCTILITAHWS COCYIOB, pabo-
TarOIMX TOJ AaBICHWEM, JHArHOCTHKA ra3onpoBo-
108, He(TEHAIMBHBIX LIUCTEPH, KOHTEHHEPOB s
MepeBo3kd 0cob0 ONAacHbIX FPy30B, PEXYLLEro MH-
CTpYMEHTa U JJOPOrocTosIero o60pyIoBaHMs.

JlaHHBLIM METOAOM TIPOBOAATCS HCClie1OBaHUA
YCTanOCTHOM MPOYHOCTH pa3zHooOpa3HbIX MarepHa-
JI0B, OMpPeaeNsoTCS KOOPANHATHI 3apoXkKAaloLrxcs
nedeKTOB U T.1.

Cxema noakntoueHus npeodOpazosarenel aky-
cruueckoi smuccun GT200U, GT250, GT350 «
pervucTpupylouleli annaparype npuBeAcHa Ha pH-
CyHke 5.

[Tpeobpa3zoBaHHLIH NMBE303TIEKTPUUECKHUM npe-
obpa3zosatenem T1311 snexTpuyecknii curnan axep-
MU YNPYrux MeXaHHYecKUX BOJIH, pachpocTpa-
HSAIOLMXCA OT MECT 3apOXkKIeHHs W pa3BHTHs Je-
texra, yeunupaercs npenycunurenem [TY u nepe-
Jaetcs Mo ABYXIPOBOIHOW NHHUK CBA3M (COraco-
BaHHbIN panuoyacToTHLIH Kadenb) uepes nepexof-
Hyto kopobky AG09 (AG09-01) B peructpupyto-

Hipeohpazosare s
ARYCTICCKOHE
AMUCOHH

oy oo

bt

IIyI0 anmaparypy.
Oco0eHHOCTBIO TIPHBEJEHHOH Ha pucyHke 5

CXeMBI MOAKITIOYEHHS SIBIISeTCA Tepeaada yCcHITeH-
HBIX CHPHANOB W HATPSKEHWsA TMUTAHUA 10 IBYX-
MTPOBOAHON JTMHUM CBSA3H. DTO JOCTUTaeTCs UCTIONE-
30BaHUEM B KOpMyce MpeobpazoBarens W Mepexon-
Hoii kopobkn AG09 (AGO09-01) pa3zss3biBaromnx
uenei L,, C, u L, (5, cootBercTBeHHO. [IpenBapu-
TenbHBIN yewnuTens [TY obecrieunBaeT Manbii ypo-
BeHb COOCTBEHHBIX LIYMOB, BBICOKOE BXOJHOE H
HU3KOE BBIXOIHOE COMpPOTHBJIEHHS, CTaGHIIBHOE
3HaueHue KoddduLHeHTa yeuiieHHs B roJioce pado-
YMX HacTOT, Maible TabapuTel W TmoTpebngemyto
MOIIHOCTB, 00ECTIeYeHHe CBA3W MO pagHovacTOTHO-
MY KOaKCHAILHOMY Kabelo.

HcTouHukamMu cepbe3HBIX MOTpeIHoCTel B pas-
pabaTeIBAEMBIX CHCTEMaX TeXHHYECKOTO IWarHo-
CTUPOBAHWA COCTOSSHUS OOBEKTa KOHTPONS MOTYT
ObITH IyMbl, BHOCUMbBIE B CXeMY TIOAKITFOUCHHS J1aT-
YHKOB K perdcTpupymouleil anmapatype, o0yclioB-
JCHHbIE SJIEKTPOCTATHYECKUMH M DJIEKTPOMArHWT-
HbLIMU HABOAKAMH OT WCTOYHWKOB MHTaHUS, pagvuo-
CTAHLMH, MEXaHWUYECKHUX KITIoUel, a TakxkKe C BCTule-
CKaMH HarpsHkeHHs W TOka, BO3HHMKAIOWHX H3-3a.
MPOLECCOB NEPEKITIOYEHNS B PEAKTUBHBIX LIETISX.

TToMexu, BLI3BaHHBIE ANEKTPUUECKUMU MONAMH,
MOTryT ObITh 3HAUYHTENBHO YMEHbLICHBI TIPU TIOMOILH
COOTBETCTBYIOLIErO SKPAHUPOBAHUS IaTHUKa W CO-
eIRHUTENILHBIX Kabenei:

—TTpu ucNoNbL30BAHUKM SKPaHHUPOBAHHBLIX MPO-
BOJIOB MX KPaHUPOBKA NIOMKHA ObITH MOJCOEAUHE-
Ha K TOUYKE C OIMOPHBLIM MOTEHLIHAIOM TONBKO €O
CTOPOHBI UCTOYHUKA CHrHana (OaTumka).

— KoauuecTBo He3aBUCHMBIX 3KPAaHOB, HUCMOJIb-
3yeMbIX B cuUcTeMe cOopa AaHHBbIX, JOIKHO ObITh
paBHO 4MCHy WU3MepAeMbIX curHanoB. Kaxmas cur-
HanbHas JIMHUS OJDKHA UMeTb CBOM COOCTBEHHbIH
9KpaH. DKpaHbl pa3HbIX JIMHWI He TOMKHbI KOHTaK-
THPOBAThb APYr € APYroM, €cjii TOJIbKO OHM HE HUC-
MONL3YIOT OOUIMI ONMOPHBINA MOTEHUHAT (CHUrHaNb-
Hyto "zemmo"). B 3TOM crnywae Bce coeawiHeHHs
CliefiyeT BbIMOJIHATL OTAENbHLIMU MPOBOIAAMH, MOJ-
COEIMHEHHBIMM K KaKAOMY 3KpaHy TOJbKO B OIHOI

) Bansx
AGH (AGH-01) ]
* @ *
¢ :
: ETHCTPAT
R, 54 OM priverpatop

* *

PucyHnok 5 — Cxema TIOJKITIOUEHHS K perucTprpyroulel anmnaparype
nipeobpazoeareneii akyctuueckoi amuccuu GT200U, GT250, GT350
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TOYKE.

— 3KkpaH crelyeT 3a3eMJIATh TOJBKO B OJHOM
To4ke. DKpaHHPOBaHHBIH Kabenb HUKOTIA HEINb3s
3a3eMIATh C JBYX CTOPOH, [TOCKONBKY Pa3HOCTh MO-
TEHIMAIOB MEXAy MABYMA TOYKAMH 3a3eMIIeHHS
MOJKET TIPUBECTH K BOSHUKHOBEHHUIO TOKA B IKpaHe,
KOTOPBIH, UCTTONIB3YS MarHWTHYIO CBS3b, MOXET HWH-
OyudpoBatTh TIapa3WTHOe HaMNpsKEHHWE Ha IIeH-
TPaTbHBIA MPOBOIHUK.

— Ecmu patumk pasMmelieH B 9KpaHUPOBaHHOM
KOpIlyce, a JaHHbIe MepelaroTcs Hepe3 dKpaHHpo-
BaHHBIE Ka0ellW, WX 3KpaHMPOBKA [OJDKHA OBITH
noacoemnHeHa Kk koprycy. [lonesdslil mpakrute-
CKHH mpHeM — WCMONB30BaHUE BHYTPH 3KpaHa OT-
JENTBHOTD TMPOBOAHHWKA C OMOPHBIM TIOTEHLHAIOM
("3emreit"). DkpaH Hesib3s MCTOIB30BATH OOJIBIIE
HU [T KaKo# ApYyroM Ueitl, KpoMe Kak IS 3alUThI
CXEM OT BNIEKTPUUECKUX MOMEX.

— Henp3s mopaBaTh Ha 5KpaH TMOTEHIMAN, OT-
JIMYHBIH OT OMOPHOTO — HamNpsKeHHE C 3KpaHa Iie-
pelaercs Ha UEHTPALHLIN TIPOBOIHWK Hepe3s eM-
KOCTb Kabens.

— Jlits yMeHbIeHHsa WHAYKTHBHOCTH MOJICOEIH-
HEeHUS HKpaHa K 3emile Hao BECTH KOPOTKHMH TIpo-
BOJaMU. DTO OCOOEHHO BasKHO MPH OAHOBPEMEHHOMH
Tiepeiade aHaJIorOBbIX W UM POBLIX CUTHANOB.

[foMexu OT 3MEKTPOCTATHYECKHX U BJEKTpHUYe-
CKUX Tojleli MOryT ObITb 3HAUWUTENbHO CHIDKEHbI
TIpH NPUMEHEHWH COOTBETCTBYIOLIMX 3KpaHoB. [o-
pa3zio cloXkHee 3aluIIaThes OT MarHUTHBIX MOJeH,
TaK Kak OHW MPOHWKAIOT BHYTPb NPOBOAALLMX Ma-
Tepuasos. [lockonbky KpaHHMpPOBaHWE OT MAarHMT-
HBIX MOJIEH Bceraa oveHb CIIOKHas 3ajadva, Npy pa-
0oTe Ha HM3KMX YacToTaxX Bceria Halo CTPeMHUThCS:
CHIKATh MarHuWTHble MOJs; MUHUMU3UPOBAThL MJO-
aab MarHUTHOrO KOHTYpa, OCOOEHHO CO CTOPOHBI
MPUHHMAIOLIMX YCTPOMCTB, BBIOMPATL OMTHMAlb-
HYO 'eOMETPHIO MPOBOHUKOB.

BHyTpu no6oii cxembl NONKIIOYEHHA NaTHHKOB
€O BCTPOEHHBIM MPENyCHIIMTENEM CYLIECTBYIOT HC-
TOUHUKYU MOMEX, KOTOpbIE CO3JAOT CEPbE3HbIE MPO-
Oniembl npu padote ¢ ManbIMy cursanamu. OObIYHO
3[1€Ch UTPAIOT POJIb LUHHBI THTAHUS W 3a3EMJIEHHUS.

JLis muckoueHus CUrHaioB MoMexu, obycnoB-
JIEHHBIX MPOTEKAIOLMMHM Uepe3 LIHHBI 3a3eMIICHHUA
00BLEKTOB KOHTPOJNS U perucTpupyloweil annapary-
pbl Mapa3sdTHBIMH TOKAaMH, Heobxoammo ocoboe
BHUMaHue yJIeNiTh 3a3eMJIeHUI0 kabens B 3aBHUCH-
MOCTH OT CX€Mbl MOAKIIO4EHHUs AaTYMKa K perucT-
pupytollei anmnaparype.

[MTapasuTHBIH KOHTYp C 3aMBIKaHWEM Hepe3 UIH-
HY 3a3eMJIeHHUs BO3HHKaeT Kkoraa ofujas [muHa
"aTUHMK-pErHCTPUpYIOIIas anmaparypa” 3asemieHa
B IBYX MECTaxX ¢ PasTUYHBIMH 3JEKTPHYECKUMHU TO-
TeHUWanaMu (pUcyHok 6).
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B yCIIOBHSX BO3MOXKHOIO BO3HHKHOBEHWS Tapa-
3WTHBIX KOHTYPOB PEKOMEHAYETCS MPAMEHATH [aT-
YWKH C BHEIHEW JJIEKTPHYECKOW W3ONALMER Kop-
myca, Hanpumep, AP2030 unm wcrons3oBate H30-
mupyromme ek AH1005, AH1006, AH1010

[3].

f e

L

T
/ PETTICTPUPYIIIER
y anraparypa
AP CEHINE DI

#3

:conngx;v/
L,

PucyHok 6 — [Tapa3uTHbIil KOHTYp
B pe3yJIbTaTe HETPaBUIILHOTO 3a3eMITEHHS
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Pucynok 7 — MuoronpoBoanas cxema
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PucyHnok 8 — MHoronposoaxas cxema
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PucyHok 9 — Dnekrpuueckas cxema
BHUOponpeobpazosatens AP35D

¢ undpoBbIM BeIX0IOM RS-485
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Pucynox 10 — Cxema noaxmouenus pudponpeotpasobatens AP35D ¢ undposeiv Beixonom RS-485

B npatuvkax ¢ YyBCTBHUTENLHBIM 3JEMEHTOM W
BCTPOEHHBIM YCHITUTENEM, DJIEKTPUIECKH W30JIHpO-
BaHHBIMH OT KOPITyca, BOBHUKHOBEHHE Mapa3HTHBIX
KOHTYPOB HE MPOUCXOIWT, HATIpUMEP, B AaTHHKaX
AP28B, AP28U, AP35 u AP36 (6e3 Metannopyka-
Ba), AP85-01, AP9] [3]. B cxeme MOAKITIOYCHUSA
3TUX JATYNKOB HCTIONB3YETCH 2-MPOBOAHBIH COEoU-
HUTENBHBIA Kabesb ¢ 3kpaHOM. DKpaH clielyeT 3a-
3eMJISITh JIWILEL B OTHOM MecTe, OObIMHO Ha KopITyce
JaTarka. K yMeHBIIEHHIO BLICOKOYACTOTHBIX MOMeX
TIPUBOIMT TAK)KE YCTAHOBKA MEXAY 3KPaHOM W pe-
THCTpHpYIOWIEH annapaTypod KOHACHCATOpa €MKO-
ctiio 0,01 Mx® x200 B (pucynox 7).

B ycnoBusx Bo3leHCTBUS 37EKTPOMArHUTHBLIX
MOMEX BBICOKOTO YpPOBHS (HampuMep, OoT pajanore-
peNaTYUKOB, 3NEKTPUHECKOro pa3psAla, WUCKPEHW)
uenecoobpa3Ho UCMONIL30BaTh JATUHKH C METAJNO-
PYK2aBOM B KayecTBE BTOPOrO Hapy>HOro 3allUTHO-
ro skpaHa, Hanpumep AP35, AP36, AP85 [3]. Ha-
PY)KHBIN 3KpaH, 31eKTPUHECKH W30JIMPOBaHHbIA OT
Hapy»HOro, COCAWUHEH € KOPITyCOM PErHCTPUPYIO-
el annaparypbl.

Ananoru4Ho cxeMe MOIKIIOUEHHUS JaTyvka ¢
OOHUM 3alUTHLIM 3KPAHOM PEKOMEHAYETCS ycTa-
HAB/AMUBaTL KkoHAeHcaTop eMkocThio 0,01 Mk®
x200 B mexnay peructpupyrowe# annapatypoi, v
HapyKHbIM 3KpaHoM (pUcyHOK 8).

ITepcnekTMBHBIM  HarpaBiIeHHEM pa3padarbl-
BAEMbIX CHUCTEM TEXHUUYECKOro IHUarHOCTUPOBaHMS
00BEKTOB KOHTPONs ABISAETCS WCMOJIb30BaHWE AaT-
YUKOB ¢ LH(POBLIM BBLIXOAOM, HanpuMep, BHOpo-
npeobpazosarens AP35D ¢ uudpoBbIM BbIXOIOM
RS-485 [3]. Tlepenaua naHubIX B UH(POBOM Kojae
MMEET pAJ JOCTOMHCTB, CaMbIM TIJIABHbIM M3 HHX
ABJISETCA BbICOKAA MoMexozawuieHuocts. Ha pu-
cyHkax 9 n 10 npuBeaeHbl dneKTpUUEcKas cxema M
cxemMa  MNOAK/IHOHEHUs  BUOpomnpeobpasosaTens
AP35D.
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