NM3IBECTHU A
TOMCKOT'O OPLEHA TPYJOBCI'O KPACHOI'O 3HAMEHHM ITOJTUTEXHHUYECKOIO
MHCTHUTYTA umenn C. M. KMPOBA

Tom 146 1966

NPUBEOP AJI1 U3MEPEHUA HU3KOUYACTOTHbBIX BHBPAUUH

I. C. )KAPTOBCKHW¥, I. . ILIEJHILEB

(Ipeactasaena kadefpofl TOPHBIX MAliMH, PYJHUYHOrO TPAHMCIOPTA W TOPHON MEXaHHKH)

Patora MHOIMX MallMH W MeXaHH3MOB, B TOM YHC/JIe H MEXaHM3MOB
yaapnoro IelcTBUA, CONPOBOMKAAETCA MHTEHCHBHBIMIH HH3KOUaCTOTHBIMH
BUOPAILHAMH, IIPH KOTOPBIX Be/JUUHMHA Teperpy3ok pocturaer 10 g u Godee.
3anaya uaMependsi BUOPAUMKA C TAKMMH [eperpy3kaMi U 4acTOTHBIM JHana-
301O0M B HHTepBaJje npumeprHo or 10 go 60—70 ey moxer OLITH pelieHa
C MOMOUIBIO CeiCMHUECKHX JaTUHKOB, paboTalolluX B pe:KuMe BUOGDOMETPA,
7. e, obJaajaloUiX 4acTOTOM pesoHauca He Bbiue aecatu repi. Ho B Tex
cayuasik, KOraa TpeGyroTcs NaTUNKY MOBLIIEHHON HAJACKHOCTH, MOTYIIHE pa-
f0oTaTh B YCJAOBHUSAX CAYYaHHBIX YAapOB, BCTPACOK H T. ., JYYHIE HCIC/Ib30-
BaTh akcedsepomerpuuecknil (jgopesonancHeiii) pexum. Ilpu sTom pesko
ocnabasercs JyBCTBHT@JBHOCTE AaTHUHKA, TaK KdK B 3TOM pexuMe OHA 0b6-
pPaTHO NpPONOPUHOHAJLHA KBajApaTy cofcTBeHHOH uacToThl. JlOCTaTOYHO
HajeXHble B MEXaHUYeCKGM OTHOLICHHN Nbe30AaTUUKU HJs PelleHHus 3TOH
3aaUn UCMOAb30BATh 3aTPYAHUTENbHO, TAK KaK y OOJbIIHHCTBA Nbe30aKce-
JIeDOMETDOB HHXKHAS TpPaHUYHAA uvacToTa JIeXKuUT B npedenax 30—60 ey.
KoppekTipoBka xe YacTOTHOH XapaKTepPHCTHKH W ABYKPAaTHOE HHTETPHPO-
Balye CUTHA/Ja MOTYT MOTpeboBaTh FPOMO3JAKOr0o 3JeKTPOHHOrO 0060pyaoBa-
HHSt, YTO B HEXOBLIX YCJIOBUSX He Bcerja npuemsaemo. [lostomy gasa paspa-
60TKH BuUOpOMeTpa ¢ npelesaMd H3MEPeHHs] aMIVIMTYAbl BHOPOCMelleHH
0,01-—1,0 mm Obli ucnoAL30BAH MATHUTO3JEKTPUUECKUH AaTUUK C MAATHU-
KOBBLIM MOJBECOM Ha YIPYIrOM IIapHUPE THNA «KPEecT MPYXKHH» co cJelylo-
IUMH JaHlBME: cOOCTBeHHasi yacTora celcMuueckoill cHereMsl fo—138 ey,
YYBCTBUTEABHOCTL TI0 CKOpPOCTH S v =8 m8/mM 2y, CTENEeHhL YCHOKOCHHS
g =10,05. Takum 06pasoM, BLIXOAHOH CHTHAJ AATUHUKA TPAKTHYECKH BIJIOTh
10 55 ri NpomopuUHOHANeH TpeTheil cTenmeHH uactorhl BUOpauuil. YroObl oH
ObIJT TIOCTOSHHBIM NPH HeM3MEHHOM 3HAUCHUM AMIJIHTYAb BHOPOCMEIIeHHS!,
HeoGXOAUMO ero TPeXKpaTHOoe HHTerpHpOBaHue. M3BecTHO, YTO TP UHTETPH-
POBaHUM BBEIXOAHOH CHUTHAJ 0cJaabaseTcs, MO3TOMY €ro HeoOXOAHMO YCHJH-
BaTb, 4YTOOLI B IOCAEAYIOUIEM MOXKHO ObLIO [POH3BOAHTb H3MEPEHHSA CTpe-
JOUHBEIM npubopom. JarTuuk BBUIOJIHEH B KOpPIyCe M3 TBEPLOr0 aJIOMHHHE-
BOTO cniaBa, Kpemsenue jgaTuHka K OOBEKTY OCYIHeCTBJAeTC pe3nbol
B IpuJuBe Koprnyca. 3aMKHyTass MarHUTHAsT CUCTEMA M 3KPaHHPOBAHHBIH
WHYP ZAUHOH 3 M 3alIMII&I0T KaTYUIKy NpeodpasoBaTessa OT BHELHHX Mar-
HUTHBEIX TIOJIef.

[IpnHuunuanbHas 3JeKTpHYeCKasa cxema npubopa nmpHBeacHa Ha pHC. 1.
CurHan oT AaTyYHMKa IOCTYNaeT Ha JABe HHTerpHpyloine RC-uenu, a Tpersd
Ilenb BKAlOUeHa Ha BbIXOJe YCHAHTeNf, Tak Kak ochabJjeHde CHrHaja Ipu
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TpeXKPpaTHOM HHTErpHPOBAHHUHM HACTOJNBKO 3HAYUTENbHO, YTO IOJIE3HbIH CHI-
HaJ y¥Ke CTAHOBUTCA COM3MEDHMBIM C YDOBHEM INYMOB JIAMI YCHJIMTEJIS.
3 KauecTBe HHTErPUPVIOLLETO CONPOTHBJEHHS NEPBOH LElH HCNO0/1b30BAHO
CONPOTHBJEHHe KATYIIKA NaTYHKA. Jisi cornacoBanus BXOAHOTO CONPOTHB-
JIeHHsl BTOPOH LeNH ¢ MaKCHMAaJbHbIM BBIXOJIHBIM COIPOTHBJIEHHEM NepBOM
snauenue R; Buiopano 3,6 xkom, [locde ABYX IlenodyeKk CHrHaja YCHIHBAeTcA
Tpems KacKagaMu yCHIuTesst, cobpanHoro Ha jJamnax 6H2IIB u 6)K4I1. Hro-
6Bl BLICOKOOMHBIH BbIXOA TPETbEro Kackaja He LIYHTHPOBAJCSA HU3KOOMHOH
HATPY3KOH TPeTbeH MHTerpHpyloulell IlelH, CBA3b OCYWECTBAEHA C NOMOLIBIO
KaTo/QHOr0 MOBTOpUTeNs, cobpanHoro nHa jaamne 6I114I1, obaanawomeir ao-
cratouno Goapwoi Kpytusuoi (S=I11 ma/8) u GoJabliuM pacTBOPOM CETOY-
1ol xapakrepuctuka. ITocnennee oco6eHHO BaXKHO, TaK KaK YPOBEHb CHIHaA-
na na cetke gocruraet 30 8. Utobbl MakcHMaJ/JbHO 0CAA0UTh OTPULLATEAbHDIE
obpaTHble CBSA3M MO TOKY, B MEPBBIX TPeX KacKalax CONPOTHBJEHUS aBTOMa-
THUECKOrO cMelleHus Ry, Rg U Ry 3allyHTUPOBAHbl KoHJAeHncaTopaMu 00Jib-
urofi eMxocTd Cs, Cs u Cs. Ilast ocnabieHua B3aUMHOIO BJAUAHHUA KacKaros,
a TaKyKe Cr/JaxKUBaHHUs NyJAbCalliii aHOJHOIO HANpsAKeHHs HUTAHHA B CXEMY
BKJAI0YeHB puibTphl R;Cy n RyCis.

Tperbs unterpupyomas uenb RisCi; myTem A00aBJeHHsT HHAYKTHBHO-
et Ly, mapaJsieasioi conpoTuBaeHuIo Kys, BbIMOJHSIET POJAb KOPPEKTHPYIO-
HIEro 3BeHa, MOHUMAILEN0 YACTOTHYIO XaPaKTePHUCTUKY YCHJAUTEAS HA HH3-
KHX YacToTaX, HavuHasa npuMepHo c¢ 15 ey u Huxe. Koppexuusa 4acToTHOM
XapakTePUCTHKH MOJy4aercs 3a cyeT TOro, YTo KOoHTyp L,Ci, obaanaer ya-
CTOTOH pesoHaHca, Jexaliell B 30He HHIKHEH IpaHHMibl 4acTOTHOIO [HAalase-
Ha U3MepeHHs.

CBsizb Mex1y PerucTPUpPYIOIIUM 3BEHOM U BBIXOAOM YCHJAHTEN OCYyLk2-
CTB/JEHA 4Yepez KaTONHLIA NOBTOPHTENb, COOpaHHBIA Ha OTHOH NOJIOBHHE
aamnsl 6H2I1B. Perucrpupyiouiee 3B€HO COCTOMT H3 MOJTyIPOBOAHHKOBBIX
JuonoB Dy u Dj, KoHencaTopos 604b-
wo#t emroctu Ci3, Cyy, OTpaHHUHTETL-
HOTO COMPOTHBJEHUS K9 U CTPENOUHO-
‘ro npubopa M-24 u cobpano 110 cxeme
JBOHHOIrO «IapaJJejbHOTO®» J1eTeKTo-
pa, HMeWIlero pas3Hyld MOJASpHOCTH
BBIXOAHbIX CHrHaJM0B. ¥ «mapaJdlaenb-
HOro» JeTEeKTOPA BBLIXOJHOE HaTpsKe-
HUe MPOINOPUUOHAIBLHO MHKOBOMY 3HA-
YCHHMIO H3MEPHACMOro CHIHaJga, ecnu 7 70
NOCTOsiHHAST BpPeMeHH HelmH T =R oC;
3HAYUTEJLHO OOJbIIE IIepHojd CHrHA-
na. PasnocTh BLIXOAHBIX HATPS3KEHUH  DPue. 2. AMMIHTYAHO-UACTOTHASL Xapak-
(efi mpomopuuonanen ToK npubopa) TepucTHKa npugopa
6yner paBHa pazMaxy BXOJIYOro CHr-

Hala, eclH KaykJ10e BLIXOJHOE HANpPSKEHHE <«IAapaJ/elbHbIX» JeTeKTOPOB
PAaBHO COOTBETCTBEHHO MOJOMKHUTEJNLHOMY H OTPULATENHHOMY 3HAUECHUAM IIH-
KOBO[1 Be.IMUHHBI CHI'FaJa.

ITpubop paccuntan Ha ceTeBoe nanpsamenue 220 8; ero 6J0K nuranus
COCTOKT M3 TpancdopmaTopa, ABYXNOJIYNEPHOAHOTO BLINPAMUTEId HA NOJY-
NpoBoAHUKOBLIX Auoiax JI-211, pana craaxusaiomunx QuabTpoB H rasoBbiX
crabuauszaropor Hanps:xeduuss CLIIT u CI'SI1. Bech auanasod usmepeHus
pubpocmewieHuil pas6ur Ha asa npeneaa: 0,01—0.1 mm u 0,1—1,0 uam. dro
OCYLUECTBJEHO CTYIIEHYaTOH PeryJupoBKel kKosdduuueHTa Vcuiedus compo-
TUBJAeHHAMHU R u R,.

AMnIMTYIHO-UACTOTHAST XAPAKTEPUCTHKA 3JEKTPOHHOrO 6J0Ka cOBMe-
CTHO ¢ JaTyukoM 1nokasana Ha ptc. 2. Kax BHAHO H3 XapaKTepHUCTHKA,
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B ZuanasoHe yactor 10—60 ey ee HepaBHOMepHOCTb cocTasasieT — 10-+8Y,,
[TorbeM XapaKkTepUCTHKH, HaYHHAs C DO ey, OOBSCHSETCS TeM, UTO JaTuHg
BeI0YCIIOKOEH, N03TOMYy KyOHueckasl 3aBHCHMOCTL BLIXOIHOTO curiana aart-
YdKa MpH MOCTOSHHOM 1O BeJH#HMHe BHOPOCMELIEHHM COXpansieTcs fpuMep-
HO 0 55 ey, o Bblllle MO YacTOTe CHUTHAJX HauHHaeT pacTd HHTencusuee. He-
06X0AMMO OTMETHTb, UTO YCHOKOCHHE MaTdHKa NPOHUCXOAHT He TOJbKO 34
CUeT HABOJMMBIX B KapKace KaTyMIKH BHXPEBBIX TOKOB, HO H 3a cueT >(pdex-
Ta HIYHTHPOBAHHUS OOMOTKH eMKOCTbio C), HO ueM Bblile coOcTBenHas yacro-
Ta, TEM YCMOKauBaTbh CHCTEMY TPyAlee, TaK KaK CTeNeHb YCIOKOeHHS AarT-
4yHKa 0O0paTHO mpoillopuUoHaJbHa NEPBOH CTeneHd COOCTBEHHOH YACTOTHI.

JKcrepuMeHTaJsibHasl NpoBepka padoTocnocoOHOCTH mpubopa, doTorpa-
gusi obILero BMJa KOTOPOro nomellleHa Ha puc. 3, nokasaJnaa, yTo npuoop

Puc. 3. O6uuii Bup npudopa ¢ BHOPOAATIMKOM

cTabuibHo O0ecHeuYHBaeT I'apaHTUPYEMYI0 TOYHOCTb H3MepeHHH Budpocme-
medna 5 npenpenax +10Y% u gocTatouHo OpocT MPH KcmIyaTauud. Utobul
MOXKHO 6bl10 HaGaoaath GopMy H3MepseMOro Ipolecca, Ha JHLEBOH naHe-
ap npuopa NPeIycMOTPeH BLIXOJA Ha 3JeKTpPOHHBIA ocuuaiaorpad. Ilpudop
neperocHoro Tuna. Ero Bec npumepHo 5 xe.



