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MHOTOKAHAJIBHBIN U3MEPUTEJb JTEPOPMAITNN
JUIA NCCIIEAOBAHUSA KOHCTPYKIMOHHBIX MATEPHUAJIOB

J1ist mcceioBaHus CBOMCTB KOHCTPYKIIMOHHBIX Ma-
TEpPHUaJIOB BO MHOTUX CITydasX BO3HHKAeT HEOOXOIH-
MOCTB HCCIICTOBAHHS MEXaHMUECKUX CBOWCTB MacCHB-
HBIX 00pa3I0B HEMTOCPEICTBEHHO B ACHCTBYOLIMX KOH-
cTpykuusax. Ha ceromusimauii AeHb OXHUM U3 HauOo-
JIee MPOCTHIX CIIOCOOOB MOMYUSHHST HH(POPMAIIAH O pac-
npeesieHHH Je(OpMaIlii BJI0JIb MAaCCHBHOTO 00Opa3iia
SIBJISIETCSI TEH30METPUUECKHM MeToJ| u3Mepenus [1],
Korja Ha oOpasiie 3aKperuisieTcss O0IbIIoe KOTUYECTBO
TEH30pE3UCTOPOB. M3Mepsist CONpOTUBIIEHHE KaXKI0TO U3
HUX, TOIYYal0T HHTETPaIbHy0 HH(opManuio o gedop-
MAaIli{ ¥ MEXaHUIECKOM HaIPsDKEHUH, KOTOPbIe BO3HU-
KaioT B Matepuane. [Ipn mepexone OoT aHAJIOTOBBIX H3-
MEpeHHH K HU(PPOBBIM CYIIIECTBEHHO 00JIerdaeTcs coop
u 00paboTka MH(OPMAIUH, BCIECACTBUE YETO YIPOIla-
€TCsI KOHCTPYKLUS M3JCIIHST, IPU ITOM IIOJIHOCTBIO HE
oTmamaeT HeoOXOANMOCTh 00PaOOTKU CHTHANA PA3IIHY-
HBIMH aHAJIOTOBBIMHU TIpuOOpamMu [2].

Lenbro HacTOsIIECH PAOOTHI SIBISETCS CO3TaHUE MHO-
TOKaHAJILHOI M3MEPUTEILHON CUCTEMBI, KOTOPAs COTIPSI-
JKCHa C KOMIIBIOTEPOM M JJaeT BO3MOKHOCTH CHUMATh
ANEKTPUIECKUI CHTHAT C PA3IUYHBIX TEPBHYHBIX HC-
TOYHHUKOB (CeHCOpOB). Mcmonb3ysi OCHOBHBIE 0COOCH-
HOCTH COTIPSKEHHSI CEHCOPOB C MUKPOKOHTPOJLIEPAMH,
B YaCTHOCTH, OCOOCHHOCTH [IBYXKAaHAIbHOW CHCTEMBI
M3MepeHus ycuusa-nepemenenus [3], B aboparopun
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Puc. 1. CrpykrypHas cxema U3MEpPHUTEIbHON CHCTEMBI

cercopHoit anexkrponukn HULL «Kpucramn» Obi1 pas-
paboTaH aBTOHOMHBIII aBTOMAaTHUYECKHH H3MEPUTETh
nedopmarmu (puc. 1) Ha 6a3e MUKpoKoHTpoiepa Atmel
ATMega 16.

AHasoroBas 4acTh pa3padOTaHHOTO yCTPONHCTBA TO-
CTpocHa Ha 0a3e MyJBTHIIEKCOPA, KOJIMYECTBO M3Me-
PUTEIBHBIX KaHAJIOB B KOTOPOM COCTaBIIsIeT 32, BKIIIO-
YyaeT TaKkKe MHCTPYMEHTAJIbHBIH YCHINTENb U OTAeIb-
HBIH Onok mutanus. Lludposas yacte H3MEPUTETHHOM
CHCTEMBI BHITIOJIHEHA Ha 6a3e MUKPOKOHTpoJuiepa Atmel
ATMega 16. Uatepdeiic nudpoBoro Oi0ka ycTporcTBa
C €ro aHaJIOroBOM 4acTbio BhINOJNHEH 1o muHe SPI ¢
OTJIENBHON aJIPECHON IIWHOM, YTO MO3BOJIAET IOAKIIIO-
4aTh K IU(poBoil yacTu 16 aHamorosix OnoxoB. Ta-
KHM 00pa3oM, 00IIee KOIMYECTBO H3MEPHUTEIbHBIX Ka-
HAJIOB cocTaBisieT 512 W mpu HEOOXOAMMOCTH MOXKET
OBITh YBEJIIMUEHO. AHAJIOrOBas YaCTh yCTPOUCTBA MOKA-
3aHa Ha puc. 2. Cucrema paccuuTaHa Ha 00pabOTKy
CHUTHAJIOB, MOCTYHAOIIUX OT TEH30PE3UCTOPOB M MOKET
paboTaTh aBTOHOMHO WJIH II€PEAaBaTh PE3ybTaThl U3-
MEpPEHUH Ha KOMIIBIOTED.

B n3meputensHOM yCTpoCTBE HCIIONIB30BaHO OCHOB-
HOE IPEUMYIIECTBO IN(POBOI TEXHUKN — CPABHUTEIb-
Has IPOCTOTa peajin3aluy Ollepaluil BBICOKOTO ypOB-
HS, @ IMEHHO: TIOJIaBIICHHE IIIYMOB, YCIJICHUE, U PO-
Bas (DWIBTpaNUs W HEIWHEHHas o0paboTKa CUTHaja.
[Tpu 3TOM (yHKIIMOHATIFHASI HATPY3KA HA YYBCTBUTEIb-
HBIN JIEMEHT CEHCOpa YMEHbIIAETCs, U CHUYKAIOTCS Tpe-
OoBaHMS K XapaKTepUCTHKaM 3JieMeHTa. Kpome Toro,
Onaronapst uppoBoit 00padbOTKE CTAHOBHUTCSI BO3MOK-
HBIM U3MEPEHHE JOCTATOYHO MaJIbIX BeMUYMH. Tak, qyB-
CTBUTEJIbHAS YaCTh U3MEPUTEIbHON CUCTEMBI IOCTPOE-
Ha B BHJIE ITOJIYMOCTa YUTCOHA M COCTOMUT U3 JABYX TEH-
30pE3UCTOPOB: OJMH — TEPMOKOMIIEHCALMOHHBIH, KO-
TOPBIA HAXOAMUTCS B TEX JKE€ YCIOBHUSX, YTO U U3MEPH-
TENBHBIN, HO HE 1e(OPMHUPOBAH; BTOPOH — U3MEPUTEIb-
HBII, KOTOPBIM HAKJIEHBACTCA B TOYKE HCCICHOBAHUSA
nedopmarmu. [InTanue Mocta 0CyIIeCTBISETCS OT CTa-
OMIM3MPOBAHHOTO UCTOYHUKA HaNpshkeHUs. [lone3Hblit
CHTHAJI C MOCTa ITOCTYIAET HA AHAIOTOBBIN MYyJIbTUILICK-
COp W Uepe3 MHCTPYMEHTANBHBIN yeunutenb AD620 —
Ha aHAJIOTOBO-IIU(POBOIl mpeodpa3oBarens. [ koM-
MYTAaLUH [IOIE€3HOTO CUTHAJIA UCTIONB3YETC sl aHAIOTOBBIH
MynbeTHILIEKCOp GupMbl Analog Devices ADG731, ko-
TOPBIA UMEET OUEHb HU3KOE IIPOXOIHOE COIIPOTUBIIEHUE
(=4 OM) BO BKJIIOUEHHOM COCTOSTHUH, BEICOKYIO BPEMEH-
HYI0 CTa0OMWJIBHOCTH COTIPOTUBIICHHUS, TOCTATOUHYIO CUM-
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Texnuueckue xapakmepucmuxku Llf)’MelemeﬂbHOlJ cucmemowl

ITapamerp

3HaucHUe

[Ipumeuanue

Hampsoxkenne nuranus yctpoincTsa

75—15B

Tlotpebmsiemblii TOk

menee 110 MA

C noacoeTMHEHHBIM CEHCOPOM

KonngecTBo M3MepHUTENbHBIX KaHAIOB 32

EcTtb BO3MOXXHOCTH HapaluBaHUA KOJIU-
YEeCTBA UBMEPUTECIIBHBIX KaHAJIOB CUCTEMBI

KoadpuumenT ycunenus no nuddepeHnnaisnomy
BXOZY

10—1000

HactpauBaercs B COOTBETCTBUU C
TpeOyeMoil YyBCTBUTEILHOCTHIO

Torpennocts M3Mepenus nedopmaryn

He 6onbie 3%

Paspsianocts ALIIT 10 Gur

I[JII/ITGJILHOCTL U3MEPCHHUA OJHOI'0 KaHa1a

3,53 Mkc

IlorpemHsocts ycunenus

He 6oiee 1,5%

Ao6comorHas TounocTh AL
oura

2 TOCIEAHUX 3HAYAIIUX

JIis Bcex KaHaJIOB

WuTerpanshas HenuneHocTs ALIIL

0,5 mocneaHux
3HAYaIInx OuTa

Jli1st Bcex kaHalioB

nocwutkH st ALIIT N-ro kanana

Jlyana3oH 9acToT U3MEpPSEMBIX CUTHAJIOB 0—20TI'n Jlst Bcex kaHaloB
CKOpOCTb Tepeiauu JaHHbIX Ha MePCOHATbHBIH 9600 Gox
KOMITBIOTEP
Vupagisiomas mocie10BaTeIbHOCTh CHMBOJIOB
P o A "ResN" N — HOMep KaHaia

METPUYHOCTh BO BCEX KaHallaX. YCTPOUCTBO, cOOpaH-
HOE Ha COBPEMEHHOM 3JIeMEHTHOH 0ase, UMeeT MaJible
rabapuTHBIC pa3Mephl.

Kak yxxe ynmommuHanoce, udpoBas 4acTb U3MEpH-
TEJIbHON CHUCTEMBI IOCTPOEHA Ha 0a3¢ MUKPOKOHTPOJI-
nepa Atmel ATMega 16, koTopblif yrpaBiseT BCeMHU
nepupepUIHBIMU YCTPOHCTBAMHE U OCYIIECTBILSIET TIep-
BUYHYIO 00pabOTKy CUTHAIA C U3MEPHUTEIBHOTO MOCTA.
Monyns nudpoBoro npeodpa3oBaHus, COIIACHO CTPYK-
Type M3MEPUTEIBHON CHUCTEMBI (pHc. 1), mpeacTaBieH
Ha puc. 3. MUKPOKOHTpOJUIEp UMEET BCTpOoeHHbIN 10-
paspsAHbBI aHANIOTOBO-IIU(GPOBOI Peodpa3oBaTEIb.
Snapo ATMega uMeeT BBICOKOE OBICTPOJCHCTBHE 3a CUET
WCTIONTHEHNUS OOJBITIMHCTBA MHCTPYKIHIA 32 ONUH ITepH-
0]l TAKTOBOTO T'€HEepaTopa, Mallyl0 YHEProeMKOCTh [4].
Bo n3bexanue JOMOJHUTENBHBIX IIYMOB OT HU(POBBIX
OJI0KOB MHUKPOIPOLIECCOP YyCTPOicTBA HA BpeMsl M3Me-
PCHUI IEPEBOUTCS B CISIIIHIA PEKUM, 3aTEM BHOBB aK-
tuBupyetcs. Jlis obecrieueHnss MUHUMATBHOM 3a/1epiK-
KH MEXY H3MEPEHHUSIMH B COCETHUX KaHAJIaX BO BPEMsI
OJJHOM CEpUU IOIY4YEHHBIN C IPEAbIIYILEro KaHaja pe-
3yJABTaT COXPAHAETCS BO BHYTPEHHEH OmnepaTuBHOM Ma-
MSTH 10 OKOHYAHUS U3MEPEHHI Bcell cepuu, IOCIIe Yero
BCE PE3yNbTaThl MAKETOM ITIEPEHAlOTCS Ha KOMITBIOTEP.
3areM HaYMHAETCS HOBas cepus n3mepennit. OCHOBHbBIE
TEXHHUECKUE XAPAKTEPUCTUKHU U3MEPHUTEIBHON CHCTe-
MBI CBE/ICHBI B TAOJIHILY.

WzmeputenbHas cucremMa JOMOIHUTENBHO MO3BOJIS-
€T YIPaBJIATh HHTEPBAIOM BPEMEHH MEXKITy CEPUSIMHU U3-
MEpEHHUH WIN MPOBOAUTH U30MPATEIFHO MOHUTOPHUHT
OJTHOTO KaHaJIa M COXPAHATH €ro JAHHBIC B KOMITBIOTEpE.

Takum 00pa3zoM, IPEIUIOKCHHBIN BApUAHT COIIPSKE-
HUSI TEH30PE3UCTOPOB C MUKPOKOHTPOIIIEPAMH MO3BO-
JISIeT HUCTIONIBb30BaTh MUKPOKOHTposuiepsl Atmel ATMega
JUISL COTIPSDKEHUSI CEHCOPHBIX YCTPOHCTB C COBPEMEH-
HBIMU KOMIIBIOTEPHBIMHU cucTeMaMu. B pa3paboranHoit
Ha OCHOBe MUKpokoHTposiepa Atmel ATMegal6 mHo-
TOKaHAJIBHOW cHcTeMe 00pa0boTKH WHGOPMAIMH IS
TEH30PE3UCTUBHBIX MEPBUYHBIX MCTOYHWKOB CHTHAJA
CYIIECTBCHHO YBEINUCHO KOJIMIECTBO N3MEPHUTENbHBIX
KaHajoB. [IpeanoxeHHbIi U3MepHUTens aehopMaIim
ObLT anpoOUpPOBaH MPH UCCIENOBAHUN PACTIpeACTICHHS
nedopMaluy Ha KeIe300eTOHHBIX 0aTOUHBIX MOCTOBBIX
KOHCTPYKIHUSX.
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