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B pabore paccMaTpHBarOTCs HEKOTOPBIE pPe3yJbTaThl HCCIENOBAHMH YacTOTHO-LM(POBOTO CpeacTBa
mamepennit (ULICH) nuHeiHbIX pa3mepoB. JlaHHOE YCTPOWCTBO MpejjiaraeTcsl Ui MCHOJIB30BaHUS B 00JIaCTH
WU3MEPEeHUs] MaNbIX JHMHEHHBIX NepemenieHuit B auanasoHe 10 100 MkM ¢ ToyHOCTBIO 0.25%, YTO COOTBETCTBYET
HECKOJIBKO YJIy4IIEHHBIM XapaKTEPUCTHKAM, UCIIOJIb3yEMbIX B HACTOSIINII MOMEHT Ha MPOM3BOJICTBE, MPY>KUHHBIX
U3MEPUTENIBHBIX FOJIOBOK.

Crpykrypa ULICU [4, 5] BitO4aeT cTpyHHBIN M3MEpUTEIbHBIN MpeoOpa3oBaTelb JMHEHHBIX IepeMeIleHUH,
Omok aBToreHeparopa W MynsTEMenuitHyro [I9BM (MIIOBM). OcHOBHBIE 3Tambl U OCOOCHHOCTH IMOCTPOCHHS
UILICH, obocHOBaHKE BBIOOPA YaCTOTHOTO METO/Ia ¥ CTPYHHOTO THIIa peodpa3oBareneii paccMoTpeHs! B [ 1, 3-5].

XapakrtepHoit ocoberrocTsi0 YL[CU siBnsieTcst yrpoIrieHne KOHCTPYKIIMH UCTI0Ih3yeMoro mpeodpa3oBarerns. B
YaCTHOCTH, HUCIIOJIb3yeMas paHee IBYXCTpyHHas IuddepeHnnanbHas cxeMa (YHUPUIMPOBAHHBIA M3MEPHUTEIbHBIH
npeoOpaszosateip YUII-SBM) 3amensiercst oquoctpynHoi Henuddepenuansuoi cxemoit (YUII-8), uckirouarorcs
CJIOKHBIE OIEpali MEXaHWYEeCKOM HAcTpOoiKu mpeoOpa3oBarens, B COBOKYNHOCTH YACIIEBJISETCS BCS
KOHCTPYKLHS.

C npyrodl CTOPOHBI, YXYIIIAIOTCS METPOJOIMYECKUE XapaKTePHCTHKH IIpeoOpas3oBarels YHpOIIEHHOM
koHCTpykumH. [IposiBnsiercst HenmHelHOCTh (QyHKUMHM npeoOpazosanust [1, 5], onpeneneHHass HECTaOMIBLHOCTH
4acTOTHl. DTH OCOOCHHOCTH YUYHMTHIBAaETCS NMpU 00pabOTKEe pe3yjbTaTOB U3MEPEHHUH, MPOBOMSIIEHCS OCPEACTBOM
OBM B aBTOMAaTHYECKOM PEXHME, TAKUM 00pa3oM, CHIKAETCS IOTPEUIHOCTh U JIOCTHraeTcst TpeOyeMblii ypOBEHb
TOYHOCTH.

Ha psmy c ynpomeHHOH (yACIIEBICHHOW) KOHCTPYKIHEH M3MEPUTEIHHOTO Mpeoldpa3oBaTens ymaercs
JOCTHTHYTH YJIYyUIICHUS METPOJIOTHUECKUX XapaKTEPUCTUK CPEACTBA M3MEPEHUH B IETIOM, HAIIPUMEp, YBEIHUCHNE
pabouero nuamasoHa, a TaK)Ke TOTIOIHUTEIbHBIE BO3MOKHOCTH [I19BM.

3amava peanu3anuu pexxuma mpsaMoro mi3MepeHus B pamkax ULICH Ha 6a3e CTpYHHOTO H3MEPUTETBHOTO
npeobpasoBatenss u MIIDBM HOCHT KOMIUIEKCHBI XapakTep M HMEET CIEeAyIoIIHe OCOOCHHOCTH: BBOJ
aHAJIOTOBOT0 CHTrHajia (YacTOTHO-LM(POBOE MpeoOpa3oBaHUE); aHAIU3 MPEJACTABICHHOW B HU(GPOBOM BHIC
M3MepHUTEeNbHON WH(OpManuK, BBUIBICHHE W aBTOMaTHueckas Koppekuusi (y4eT) HOTpeuIHOCTed (CirydyaiHoH,
CHCTEMAaTHYECKOH, MPOTPeCcCUPYIOLIEH, MOTPETHOCTH BapHalliK); MOCTPOCHUE I'PaAyHPOBOYHOMN XapaKTEePUCTHUKH,
yCTaHOBKa HYJISI, pean3anus o0paTHOro npeoOpa3oBaHusl, MOIyYeHUE, OLEHKA, KOPPEKTUPOBKA U NIPEJCTaBICHNE
pe3yJbTara.

BBoj 4acTOTHO-MOIYTMPOBAHHOIO AHAJIOTOBOIO CHTHaja 3BYKOBOro auamna3oHa B MIIOBM ocymecTBusercs
MOCPEACTBOM 3BYKOBOHW KapThl. YacToTHO-IM(poBOoe MpeoOpa3oBaHWE MOXKET OCYIIECTBIATHCS PA3INIHBIMHU
METOJlaMH, HalpuMep METOJOM [HCKPETHOTO cYeTa MM METOJaMH CIEKTpaJIbHOrO aHamusza. llpu 3Tom
MOTPEIIHOCTE  M3MEPEHMSI YacTOThl B OCHOBHOM  OIPENENSACTCS  IMOTPEITHOCTAMH — aHAIOro-IM(pOBOTO
npeoOpa3oBaHus, T.€. XapaKTEPUCTHKaMH 000pynoBaHHs. [1orpemHOCTs TUCKPETHOCTH, OMpenelsieMas 4acTOTON
JVCKPETU3ALNHI, MOXKET OBITh CHIDKEHA YBEITMUCHUEM BPEMEHN H3MEPEHHUM.

Ha sTamne ananusa pe3ysibTaToB U3MEPEHUH MPOBOANTCS OLIEHKA, KOPPEKLUS U YIET U3BECTHBIX COCTABIISFOIINX
norpemHocTy. Mckiroyarorest TpyOble NMpoMaxu, 3a CYET MHOTOKPATHBIX HAOIIOJEHHH CHIKAETCS CilydaifHas
COCTaBIIAIONIAas] MOTIPEIIHOCTH, YYUTHIBACTCA BIUSHHE INPOTPECCHPYIOLIEH cocTaBisouled (eciu ee ypOBEHb
cymectBeHeH). Kak moka3anu skcriepuMeHTanbHble uccieoBanus [4], mis natunka YUII-8 xapakTepHO CHI)KEHUE
YPOBHSI BCEX COCTABIIIONIMX IOrPEIIHOCTU MIpU ABWKEHHM IO IUANa30Hy B CTOPOHY YBEIMYEHUS BXOIHOIO
curnaia (puc. 1).

BenuuuHbl yKa3aHHBIX COCTABISIOIIMX MOTPEHIHOCTH 3HAYUTEIBHO MEHbBILIE 10 CPAaBHEHUIO C BEIUYMHOU
CHUCTEMAaTHYECKON MOTPEIIHOCTH, BBI3BAHHOW HENMHEWHOCTHI0 (yHKIWH mpeoOpasoBaHus. B pabortax [4, 5]
paccMaTpuBarOTCS M CPABHUBAIOTCSA DPA3IMYHBIE CIOCOOBI TIOCTPOECHUS TPAaIyHPOBOYHON XapaKTEPHCTHKH,
OLIEHMBAETCsl MOrpemHocTs. OnuH U3 Hanbosiee TOYHBIX METONOB — KYCOYHO-IMHEWHAs MHTEPIONALMSA, UMEET
CYIIECTBEHHBIE HEJOCTATKU: HEOOXOJUMOCTh IPOBEIEHHS OOIBIIOrO KOIWYECTBA H3MEPEHUIl, IOCTPOCHHAs
3aBUCHMOCTh HE YYHWTBIBACT HEPABHOMEPHOCTb pACIpEelCHUs] MOTPEIIHOCTH [0 JAuana3oHy. bosee
MEpPCIEKTUBHBIM IPEACTABISIETCS UCIOJIb30BaHUE MNPUOIMKEHUs] MHOTOWIEHOM BTOpOW cTeneHun (oOpaTHo-
KBaJ[paTUYHOW (YHKIIMEH, B 3aBUCUMOCTH OT BUJA NCKOMO# IpayupOBOYHON XapaKTEPUCTHKH ).

OKCHepUMEHTANBHBIN aHan3 (IKCIIEPUMEHT IIPOBOJMIICS IIPH IOMOIIM JIaDOpaToOpHOTo CTeHIa Ha Habope
KOHIIEBBIX Mep JUTHHEI [5]) OCHOBHBIX cocTaBisromux norpemraoctd YIICH npencraBineH Ha tuarpaMMax puc. 2, 3.

HesnauurtenpHass wacTh B HauyaJle JAMana3oHa XapakTepu3yeMash BBICOKHM YPOBHEM CHUCTEMaTHYECKOH
MOTPEITHOCTH MOXET OBITh MCKIIIOUeHa M3 pabouero auanazona. C Ipyrol CTOPOHbBI XapakTepHO HAJIMYUE TPYOBIX
MPOMaxoB, BHIOPOCOB. B cBs3m C WeM, B anropuT™M oOpabOTKH OBLIM BHEIPEHBI COOTBETCTBYIOIIHME ITPOBEPKH:
JETEKTUPOBAHNE YpPOBHS BXOAHOTO CHUTHAJA, KOHTPOJb CTAaTHYHOCTH PEXHMMa, KOHTPOJIb YAaCTOTHOTO JHAaIa3oHa,
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KOHTPOJIb BHJA TI'PaayHpPOBOYHOM XapaKTEpPUCTHKU. I[lepCHEeKTHBHBIM TakXKe IPEACTaBIseTCS KOMOWHAIUS
Pa3IMYHBIX METOJOB YaCTOTHO-IM(POBOTO MPEe0Opa30BaHHSI.
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Puc. 1. Pacnipenenenne cirydaifHOI cOCTaBISIONMIEH MOTPEITHOCTH W3MEPEHHUS YaCTOTHI 110 THUaa30Hy, JaTIHK
YUII-8, BoIAeneHHas TUHAS COOTBETCTBYET CPETHEMY.
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Puc. 3. DxcniepuMeHTaNbHBIE 3HaUEHUS cucTeMaTtudeckoi norpemnocta YLICHU

Takum 00pa3om, B KadeCTBE OCHOBHBIX BBIBOJIOB MOKHO BBIAEIHTH: BO3MOXKHOCTb YCIICIIHOW pealH3aluu
UILICH ¢ NOBBIIEHHBIMH METPOJIOTHIECKUMH XapaKTepUCTUKaMHU (paclIMpEeHHBIA TUANa30H U3MEPEHUH); BAXKHYIO
POJIb METOJIOB aBTOMATHUYECKONH KOPPEKLMHU MOTPEIIHOCTH B TOM UYHCJIE, METOJOB JACTEKTUPOBAHUSA U UCKIIOUEHUS
rpyObIX BEIOPOCOB.
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In work are considered some results of studies frequency-numerical measurement facility (FNMF). Given
device is offerred for using in the field of small single-line displacement measurements within the range of before
100 micro meters with accuracy 0.25% that corresponds several advanced features, used at this moment on the
production.

Distinctive particularity FNMF is a simplification to designs of used converter. In particular, used earlier
differential scheme (converter UIP-5VM) is changed by the simpler non differential scheme (UIP-8), are excluded
complex operations of mechanical adjusting a converter.

On the other hand, are worsenned metrological features of converter simplified to designs. These particularities
is taken account into processing the results of measurements, conducting by means of PC in the automatic mode,
thereby, falls inaccuracy and is reached required accuracy level.

Problem to realization a mode of direct measurement within the framework of FNMF on the base of string
converter and PC carries a complex nature and has the following particularities: entering an analog signal
(frequency-numerical transformation); the analysis, discovery and automatic correction (account) inaccuracy
(casual, systematic etc.); realization of reconversion, reception, evaluation, adjustment and presentation of result.

Experimental analysis (experiment was conducted with the help of the laboratory stand on the kit of measures
of length [5]) main forming inaccuracy FNMF allows to do the following findings: small part at the beginning of
initially range characterized by the high systematic inaccuracy level can be excluded from the operating range. On
the other hand distinctive presence of rough misses, surges.

Thereby, as main conclusions possible to select: possibility to successful realization FNMF with increased
metrological features (extended range of measurements); important role of methods of automatic correcting
inaccuracy.
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