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YJIbTPA3BYKOBOM TOJIMHOMEP IIOKPBITUY PABOYMX
BAJIKOB HA ITPOKATHBIX CTAHAX

B nauuoi# paBore pazpaboTaHa CTPYKTYPA U M3YyHeHbl BOIMOXHCCTH YJIbTPa3BYKOBOrO TONIMHOMEDA,
KOTOpHIH CIIEUNANUINPYETCS. HA U3MEPEHUM TOJUIMHB! MIOBEPXHOCTHOIO NOKPHITHA PaboquX BANKOE HA
NPOKATHEIX cTaHaX. OCYLIECTBAGH BLIGOP ¥ PACHET DA3AENbHO-COBMEIEHHOIO THE30INEKTPUEECKOro
yNETPA3BYKOBOr0 IpeoGpasoBaTefss NPHMEHSEMOro B  KaysCTBE M3NyYaTeNd M TPUEMHUKA
AKYCTHHECKUX CUTHAIIOB.

In this work the structure and studied the possibility of an ultrasonic thickness gauge, which specializes
in measuring the thickness of the surface coating of work rolls in rolling mills. Carried cut the selection
and calculation of separate-combined piezoelectric transducer used as a transmitter and receiver of
acoustic signals. )

Beepenwe. Ha ceromusiunuii gens pabotuue BATKH, SBISSICH MHCTPYMEHTOM,
OT KOTOpOro 3aBHCHT IPOM3BOOMTENBHOCTE TPOKATHOTO CTaHa, OKa3bIBAKOT
GonblIOEe BAMAHHME Ha KAYeCTBO IMOBEPXHOCTH M mnpoduie npokata. Banky B
npouecce  paboTel  W3HAIMBAKOTCA, HA WX  [OBEPXHOCTH  MOSBISHOTCA
MUKpOACedeKTs!, OHa MOCTENeHHO  crTupaerca. Pa3puBsasch, AedeKTH MOryT
TIPUMBOIUTH K CKOJIAM WJIH K MOJTHOMY Pa3spyIISHUIO BalKa.

B ycnoBusx XOMOQHOH MPOKAaTKM METAJUIOB (TPEHHE CO CKONBKEHHEM)
MHOIOUUCTIEHHBIE [TepeMeHHble (PaKTOphl BHEIIHEr0 BO3JEHCTBUA CHIILHO BIHAIOT
Ha paouyio [OREPXHOCTH BANKOB — [ARICHHE METANNA Ha BalKY, CKOPOCTH
NPOKATKY, KO3GhOULMEHT TPeHHs CKOJBXCHUS, TeMIepaTypHsiii pesuM BaJIKOB,
YCHOBHSL CMAa3KH JIOJIOCH! K OXJIZXIEHMA BAJIKOB, YCIIOBUS HATSOKEHHUS [TOJIOCH! TIPH
HpokaTke M TaK anee [1]. ABapuitHerii BEIXON BANIKOB U3 CTPOS NPUBOIUT K OYCHE
GomblIUM 33aTpaTaM (MPOCTOM CTaHA Ha MHOTHE 4achl, OPAaKOBAHEBIA IIPOKAT,
TIOBpexAeHye 000pynoBanus). CTOMMOCTE BBICOKOXPOMMCTBIX BaJIKOB COCTABNAET
30 - 40, a 6picTpopeskyux - 40 - 70 TIC. HONMTAPOR.

IMpobnema ObicTporo w3Hoca pabouMX BajKOB BbI3BaNa HEOOXOMUMOCTH
KOHTPOJLL IPOYHOCTH MX [OBEPXHOCTHOTO CJIOS B CBA3M C TEM, YTO OHHU
VCIBITBIBAIOT TEPMUUECKUI ymap u Oonbiide 3paKONEpeMeHHble Harpy3ku B
NpoIecce NpoKara.

Ananus paspaGorox no Teme. Ha ceromuAmuyuil MOMEHT BEIyTCA aKTHUBHEIE
pa3paboTkd B 00NacTH  TONIUMHOMEIPHM  (MarHWTHOHW,  palMalMOHHOM,
YABTPa3BYKOBOH, ONTUYECKOM). DTUM BOMPOCOM 3AHUMAIOTCS KaK OTEYCCTBEHHbIE,
TaK ¥ 3apybexHsle KomMnaHuy M ¢upmbl. Cpeay HUX MOXHO BBIAENUTH: Qupmy
«Axyctuueckue Konrponsusie Cucrembr» (Mockea, Poccust), kotopas 3aHumaercs
NMpPOBEJEHHEM HayYHBIX UCCHENOBAHMI M pa3paboTKOH TOJIUMHOMEPOB U
nedexrockonop; npeanpusrue «Dupma C-Komm» (Hukonons, Vkpauua), koropas
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[image: image2.jpg]3aHMMAETCsl MPOM3BOACTBEHHO-TOPTOBOM AEATEIBLHOCTBIO U BBIITYCKACT MPHOOPHI U
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(Banamumxa, Poccust). OCHOBHBIM — HEJOCTATKOM  TOJNIIMHOMEDOB, KOTOpbIE
BBITIYCKAKOTCS JAHHBIMU (UpPMaMH, SBISETCS HEIOCTATOYHAS TOYHOCTH H3-32
6ONBLIOro Uala3oHa HaMepeHus IpubGopoB.

HocranoBka 3agauu HcciaegoBanus. Llensro gaHHOM craTeu siBnsiercd
paspaboTka  CTPYKTYpsl ¥ M3y4eHHE  BO3IMOXHOCTEH  YIETPa3BYyKOBOI'O
TOMILAHOMEPA A/ MCIONb30BAHMSA B M3MEPEHMIX TONIMHBL IOBEPXHOCTHOTO
TTOKPHITUS pabOYMX BaNKOB HA IIPOKATHBIX CTAaHAX C OOMBIIGH TOYHOCTBIO,
HAaIEXHOCTEIO, B O0mee THXKENBIX YCIOBUSIX, YEM MHOI'HE ero aHajory.

Pemrenue 3agaym M pe3yAbTATHI HCCjHed0BaHusi. [lepBOoHauanpHO [UIs
YBEIFYEHHS TPOYHOCTH BEPXHEro cios paboyux BAJIKOB  ITPOM3BOMIOCE
[TOBE[XHOCTHOE YNPOYHEHHE C MPUMEHEHHEM PA3IMYHBIX TEXHONCTHA. OIHAKO C
YBEIVUEHHEM CKOPOCTH  IPOKATKH, Y)KECTOUEHHEM HOPM [0  KayecTBY
MIOBEXHOCTY MPOKATa TAKWE BAJIKU [EPECTalli YAOBICTBOPSATH BCE BO3PACTAIOMM
TpebScBanusiM. [l U3rOTORNEHUS BBICOKOKAYECTBEHHBIX PabOYUX BaJKOB CTaM
APUMSHATE JBYXCIOHHOE nuThe. BHyTpeHHee 1apo GOYKM OTHMBASTCS M3 HWyryHa
(ceporo waM IIApOBUAHOrO), a paboumil crnof - U3 JETMPOBAHHBEIX N
BBICOKOJIETMPOBAHHBIX (XPOMHCTHIX) cTallel. B mocmeaHue ropsl B Kayecrse
MeTasuia JUId BHELIHEro Cos Hayany MPUMEHSTH MONy- U Jaske ObLICTpopexymue
craim [2].

3  TONMHOMEPE [PENNAraercss HCIOoNB30BaTE METOA  YJIbTPa3BYKOBOM
sxomokauuu. [puHUpn pabote! TonmuHoMepa u306paxén Ha puc. 1. Paspensro-
COBMELIEHHBI  MbE30DNIEKTPUUECKMI  YJIBTPa3BYKOBOH  mpeobpasopaTent
[PYMMEBHAETCS B KAUECTBE W3NYUaTeNs 1 MPUEMHUKA aKyCTHYECKMUX CUTHATOB.
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Puc. 1. [Touniwmm paboTel yIBTPa3BYKOBOI'C TONMIMHOME DA

VY ipTpa3BykoBOif npeobpa3oBareNh YCTAHABIMBAEGTCS HA  IOBEPXHOCTH
uznervsi. [TOBEpXHOCTH MMOJ HUM CMa3bIBA€TCSd KOHTAaKTHOM JKMIKOCTBEO JINA
ofecrieueHysl  aKyCTMYECKOro  KOHTaKkTa.  YJIbTPa3ByKOBOH  TOJIMHOMEP
dopMupyeT MOIIHBIA KOPOTKUIA SNEKTPUYECKHI CUIHa, KOTOpPBIF MOCTYMAeT Ha
M3y @FOILYIO [TEE30ILIACTHHY, KOTOPast BO3OYKAAET aKyCTHYECKUE 30HIMP YOI
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Vpasrenrs (3) u (4) NoO3BOJNAIOT BBLIPA3UTHh M3MEHAIOWKECS BO BPEMEGHHU U
NPOCTPAHCTBE MEXaHUYeCKHEe BeMMYHHbI (CMEIeHHE, MEXaHHYECKUE HATIPSKEHUE)
Yepe3 IMEKTpUyecKkue (HANPsDKEHHOCTh M MHIYKIMSL 3IEKTPUYECKOro Iosist), u
HaobopoT. Om4aKo 3TH YPaBHEHHs NODKHBI OBITH JIONOJHEHBl YPaBHEHUSMH,
CBS3BIBAIOMIMM A HANpPHKEHHOCTh YU HHIAYKUMIO 3IEKTPHUUYECKOTO MOJIs BHYTPH
NbE303NCKTPUKA C TaKUMU BENIMYHHAMM, KaK HalpsDKEHHe, NPUIIOKECHHOS K
nee3onpeodpa3oBaresito, HIM CHIa TOKA, BEIPaOATHIBAEMOIO IE€HEPATOPOM
SNEKTPUUYECKUX CHIHAJIOB.

DsekTpuueckoe none E; B NbE30DIEKTPUKE SBIACTCS MOTCHUMAIBHSIM 1
MOXeT OBITE OXapaKTePH30BAaHO C [OMOLIBIO CKAIPHOTO MOTEeHUMana ¢,
Hcnons3ys BMecTO E; OIHO M3 YpaBHEHMH NpsiMoro nee3o3ddexra ¢ BBITONHSISL
UHTErpyUpOBaHIE, M0Tyyaem
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neezoasieMenta; Dj - anekTpudeckas HHAYKLWMS; Ay - MbE30KOHCTAHTBL
Uro Kacaercs CHJIbI TOK4, [IPOTEKAIOWEro 4Yepe3 IMbe30dJeMEHT, To e€
HETPYAHO CBH3aTb C DJJNEGKTPUYECKOM MHIAYKUMEH, Tak Kak [OCHeJHsAsA
HENCCPECTREHHO © ONpeenseTcs [OBEPXHOCTHOH IIOTHOCTBIO  CBROOCIHBIX
3apsiIOB Ha MPCBOIALIMX EKTPOJax:
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Puc. 3. CrpyxTypHas cxeMa ylIbTpa3ByKOBOIO TONIMHOMEPA IS H3MEPCHHUS
TOJLUMHEI IOBEPXHOCTHOIO MOKPBITHA BATKOB IIPOKATHBIX CTAHOB

PacemoTpuM CTPYKTYpHYKO cxemy npubopa (cm. puc. 3). LleHTpansHeim
3B€HOM TNpubopa sBASErcss MHKPOMPOLECCOp, HAa  KOTODBIM  BO3JIOXKEHBI
6onbIIMHCTEO QYHKUME yrpaBleHus APYIUMM YyCTPOHCTBAMM U IIPOBEACHUE
BbIUMCIIeHUE. PexuM  paBorel  MHMKporpoleccopa 3alaércs OneparopoM ¢
KHOMOYHOM KIaBUatTypel. COCTOSHHE MUKPOIIPOLECcopa, Pe3yNsTaThl BEIMHCAEHUH
BBIBOISTCS HA UHAUKATOP.

Mukponpoueccop maér koMasay Ha (QOpPMUpOBAHWE  3aMyCKAOMIEro
MMITylbca B reHeparop 3ovaupyrowux ummymscoB (I'3M) u onHoepemenHo
3aIlycKaeTcs u3sMepuress BpeMeHHpix vHrepsanos (MBH). I'3U B cpoo oyepenp
(hopMHUpyeT 30HIUPYIOIUMHA MMITYJbC, KOTODBif MOCTYMaeT Ha H3MYYaiOLIyio
NbE3OMNACTHHY — [IEPBUYHOIO — M3MepHTenbHOro npeobpazosatensd. JloHHbIM
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9XOCHTHAl OT MNPUEMHOrO IBE3037EMEHTa IIOCTYNAeT Ha BXOH YCHJIHUTENs.
TIpHHATEIA M3MEPUTENbHBIM Ipeobpa3oBaTeNieM 3XO0-UMITYNBC YCHIIMBAETCH, |
[OC/E AMIUIMTYIHOR W BPEMEHHOM Cenexuyy HOpPMAaJM30BaHHbIH XO-UMITYJIHC
MOCTyMaeT Ha H3MEPHUTEb BPEMEHHBIX HHTEPBAJIOB.

AMIUIUTYIHAsS CefeKuus Y (QOpMUPOBAHHE HOPMAMIOBAHHOIO MMITYNbCA,
OPUBSA3AHHOTO» K XapakKTepHOH TOUKE MPHMHATOO CHIHANA, OCYILIECTBIETCS
¢ nomowpo kommaparopa u  IJAIL  ynpaBmsemMoro  MUKpOMPOLECCOPOM.
BpemeHHasw CeNeKUUs 3XO-MMITyJIbCa BBITONHIETCS HAa BPEMEHHOM CEJIEKTOpPS C
HCIIONB30BAHMEM CXEMbl 3aJEPXKKHM, YIPapseMoll Talke OT MHKPONPOLECcopa.
3akoH yrnpasienus cxemoit 3aaepikku v LATT onpenensercs MUKponpoLeccopom B
COOTBETCTBMM C BBEJSHHBIMM C [aHenu yIpaeieHua napaMmerpamu BPY
(BpemMeHHas peryJMpOBKa YYBCTBUTEIBHOCTM) — MAaKCHMAlBHOE 3HAYEHHE U
CKOpOCTh Claja YPOBHS aMIUIMTYAHOIO orpaHudeHud. M3aMepeHue BpeMeHHBIX
UHTepBA OB ¥ (OPMHUpOBAHUE YIIPABISAEMOH 3aJIePXKKM OCYIIECTBISETCH C
[OMOLIBIO TreHepartopa omopHoit wactovel (IOY). Hsmepennweiit 8 HWBU
BPEMEHHOH MHTEpPBAJ CUMTHIBACTCH MEKPOMPOUECCOPOM A BBINOJHEHUA
00paGoTKM Pe3ysIbTaToB W3MepeHus U GOPMUPOBAHMS BEIXOJHON HHPOPMALUH.

3HaueHHEe CKOPOCTH DAClpOCTPAHeHMs IPOJONBHEIX BOJH B MaTepuaie
KOHTPOIMPYEMOro M3Ienus, HeoOXOmuMoOe JUIA BBIYHCIEHMS TOJNLIMHEL JHGO
YCTAHABIIUBAETC BPYUHYHO, TUOO0 H3MEPSETCA M0 3HAYCHHIO U3BECTHOM TONIMHEL.
Hacrpoiika ToJIMHOMEpa Ha MCIOJIb3YEeMbIH npeodpa3oBaTells IPOU3BONUTCS Ha
ITAIOHE C M3BECTHOM CKOpOCThIO pacripoctpanenus Y3K U W2BeCTHOM TONIMHOMN.
IIpu 3TOM B MHUKpOIIPOLIECCOPE COXPAHSIOTCS JaHHbIE O 3aepXKKax B MPUIME
npeobpazoBareil. DNEKTPONUTaHHE  TONMMHOMEpa  OCYIIECTBISCTCs  OT
BCTPOGHHBIX 3JIEMEHTOB NMHUTaHus (OaTaped, aKKyMyJsITOPbL), 00eCriequBarOUX
€ro aBTOHOMHYIG paboTy.

BuiBoa. IlpeniokeHHbli B [JaHHOH CTaThe YIBTPA3BYKOBOH TONLUMHOMEP
MOXeT OBITE aJanTHpOBAaH [UIT M3MEPEHWs Pa3JIMYHBIX TOJMIMH MOKPBITUI
paboyux BANKOB PAa3HOrO MaTepuana Ha MpPOKATHBIX CTaHax. B TonmmmHOMepe
UCTIONB3YeTCsT METOH  yIbTPa3BYKOBOH oxonokaumu. Ilpubop wucnonezyer

) HLC303HCKTquCCKHﬁ npe06pa303aTem, pa3ﬂ€HLHO-COBMCHIéHH oro THIIA.

brnaromapst M3BMepeHHIO 3aIep>KKH JIOHHOTO 3XOCHIHAaNa METOIOM IepeXoa depes
Honb  obecrieuuBaeTcss BBICOKas CTAOMIBHOCTL OKa3aHMM  TONLMHOMEpA.
OcHOBHas TOrPeIIHOCTh TOJLIMHOMEPa DpelcTaBnsier coOoM CHCTEMAaTHYECKYIO
ommbKy, KOTOPYH MOXHO MCKTOYMTE. [leHTpanbHiLIM 3BeHOM npubopa siBisercs
MHKPOIIPOLIECCOP, HA KOTOPbI  BO3JICIKEHBI MpPaKTHYeCKH Bce (YHKUMH
YIIPABJICHUS APYTHMH YCTPOHCTRAMK. )
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