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The paper presents the results of the development and
research of the method of expanding the range and impro-
vement the accuracy of measurements in the implementation
of the ultrasonic shadow method in the device for
controlling the width of the ribbon semi-finished products in
the air. The peculiarity of the use of the shadow method in
the air is not the isolation of the acoustic zones of the
primary measuring transducers of the width of the device
(PMTW) of the device from the environment and,
consequently, the influence of this medium on the
measurement zones, which manifests itself in the change in
the intensity of ultrasonic vibrations on the measuring
receiversat when there is a constant bandwidth (the effect of
the acoustic phenomen called “feding”) and, accordingly,
changing the output signals of the receivers and the occu-
rrence of an additional random measurement error.

For it sreduction and expansion of the range ofmeasu-
rements, a method of compensating the phenomenon of
acoustic “feding” was developed based on the formation of a
distributed on the length of the measuring receiver discrete
zone with a given sampling step, where there is a compensation
of the influence of perturbations, determination of the position
of the projection of the edge of the controlled by width
bandwidth in the discrete zone and areas of direct perturbation
compensation are created at the sampling step, which is closest
to the edge of the tape, but it isn’t overlapped by it.

The method is implemented in the PMTW of the device
with the help of additional correction receivers that are
situated in the same plane near the measuring receiver and
are distributed along its length, and the determination of an
additional correction receiver that isn’t blocked by the edge
of the tape and is closest to its edge, and its signal is entered
into the chain of the negative feedback of the voltage supply
control of the package of radiators, so that this signal is
maintained unchanged and equal to the given.
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PO3POBKA CNOCOBY PO3LWLMPEHHSA AIANA30HY
I NIABUWEHHA TOYHOCTI BUMIPIOBAHDb

NMPU YJIbTPA3BYKOBOMY TIHLOBOMY METOAI
KOHTPOJIO LULUPUHU CTPIYKMU B NOBITPI

O.U. Piman, O.}JO. Tuxonon
Hayionanvnuii ynieepcumem xapuoux mexmonozit

Y cmammi nasedeno pesyrvmamu po3pooku ma 00CAioNCeHHs CROCODY po3uiu-
penHs 0ianazony i niosuUweH s MOYHOCMI GUMIPIOBAHL NPU peanizayii yibmpasey-
K08020 MiHbOBO2O MEeMOOY 8 NPUCMPOT KOHMPOIIO UUPUHU CIMPIYKOBUX Hanieghao-
puxamis y nogimpi.

Ocobnusicmio 8UKOPUCMOBYBAHHS MIHbOBO2O MemOo0dy 8 NOGIMPI € Hei301b0-
8AHiCMb AKYCHMUYHUX 30H NEPEUHHUX BUMIPIOBANILHUX Nepemeoplosayie WupuHu
(IIBIIIll) npucmporo 8i0 HABKOMUWHBO20 cepedosuula i, 8i0N0BIOHO, BNIUE YbO2O
cepeoosuwa HA 30HU BUMIPIOBAHHS, SKe NPOSBAAEMbCSA 8 3MIHI IHMEHCUBHOCHI
VIbMPA38YKOBUX KOIUBAHL HA BUMIPIOBAILHUX NPULLMAYAX NPU NOCMIUHIU WUPUHI
CMpiuKU (8N1UG ABUWA AKYCIMUYHO20 «heOun2y») ma 3MiHi GUXIOHUX CUSHATE NPULL-
Mauie i BUHUKHEHHI 000amK080i 6UNAOK0B0I NOXUOKU BUMIPIOBAHHSL.

s it 3menwenns i po3uwupenHs 0ianazony SUMIpIosanb po3podienuti cnocio
KOMneHcayii asuwa akycmuynozo «geounzyy, wo nobyooeanuti Ha YmeopeHHI
PO3NOOIIEHOT NO O0BAUCUHI BUMIPIOBATILHO20 NPUUMAYA OUCKPEMHOL 30HU 13 3a0aHUM
KPOKOM OucCKpemu3ayii, 8 sKitli 8i00y8acmvcsi KOMREHCcayis 6NIUgy 30ypeHn, GUHA-
YeHHI NOJI0JHCEHHS NPOeKYii Kpaio KOHMPONbOBAHOI NO WUPUHI CIMPIYKU HA OUCKpem-
HIUl 30HI 1l yMEOpeHi 30HU 6e3n0cepeorbol KoMneHcayii 30ypelsb Ha Kpoyi OUCKpemu-
3ayii, AKULl € HAOAUIICYUM 00 KPAIO CIMPIUKY, alle He NePeKPUBAEMbCS HUM.

Cnocib peanizyemwcs 6 IIBIILI npucmpoio 3a 00nomo2or0 000amKo8ux npuii-
Mauie KopucysauHs, sIKi po3maulosani 6 0OHIU NAOWUHI NOPs0 3 GUMIDIOBATILHUM
nputimadem i po3nooiieHi no 1020 008XHCUHE, Ma BUHAYEHHI 000AMK0B8020 NPULIMAYA
KOpU2YBaHHs, AKUL He NePeKpUBAEMbCs KPAEM CMPIUKU i € Haubauxcuum 0o ii
Kparo, a tio2o CUsHAl 8600UMbCSL 8 JAHYI0Z 8I0 EMHO20 360POMHO20 38 53K) pecy-
JII0BAHHSA HANPY2U HCUBNIEHHS NAKema SUNPOMIHIOBAYI8, 3A80AKU YOMY Yeli CUSHAT
NiOMpPUMYEMbCSL HEMIHHUM i PIBHUM 3A0AHOMY.

Knrouosi cnosa: ynompazeykosuii minbo8uti Memoo, i301608aHiCMb aKyCmuy-
HUX 30H, ROXUOKU GUMIDIOBAHHS, OUCKPEmU3ayisl.

IMocTanoBka npodaemu. /[ BUMIiproBaHHs IIMPUHK CTPIYKOBHUX HariBdadpu-
KaTiB y MOBITPI, SIKi MOXYTb OyTH ab0 ONTHYHO MPO30PUMHU a00 JIETKO MiIaBaTHCh
nehopMyBaHHIO, HAPUKIIAJ, JIMCTH JJIs TAKyBaHHS BUPOOIB y XapuoBiii MpOMHUCIIO-
BOCTI TOIIIO, TOCI/PKEHO YIbTPa3BYKOBHH TIHBOBHUM quipepeHIianbHui MeTon [2].

lonoBHOIO YMOBOIO peatizallii Takoro MEeToy € HeoOXiHICTh BEJTHKOI Pi3HUII
MK aKyCTHYHHMH OTIOpaMH TIOBITps Ta HamiBpabpukarty. L{s ymMoBa BUKOHY€EThCS
4epe3 Pi3HUII0 MK aKyCTHYHHUMH OMIOpPaMH TMOBITPS Ta MaKyBaJbHOTO JIHCTa (Bil-
PI3HSIOTBCS MaiKe Ha TP TOPSIKH) 1 Ja€ MOXKJIMBICTh OTPUMATH YiTKY TiHb Bij
Kpalo MaKyBaJIbHOTO JIUCTA Ha mpuiimMadi [3].
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Ille onmiero yMOBOW peanizallii TaKOro TIHBOBOTO METOJIY € CTBOPEHHS Yy
MOBITPI PIBHOPO3MOIICHOTO 3a IHTCHCHUBHICTIO YJIBTPA3BYKOBOI'O MPOMEHS Ha
MeBHINH JOBXKHHI, SIKMI TIepeKpUBaE Kpaid MaKyBaibHOTO JMcTa. s ii BUpilIeHHs
BUKOPHCTAHA 3aJICXKHICTh JJIs1 THCKY Py Ha BicTaHi H, SIKy YTBOPIOE JIiHIlMHA Tpyma
MPSIMOKYTHUX YIBTPa3BYKOBUX BHIIPOMIHIOBAYiB, IO 3HAXOJHUTHCS Y YKOPCTKOMY
eKpaHi 3 BUMPOMIHIOBaHHSIM Y TBIPOCTIp IO HOpMaJIi 10 iX moBepxHi [1] 1 sika micist
MepeTBOPEHHS MOXKe OyTH 3amucaHa y TAKOMY BUTIISII:

pC-m-Q Sc m- Ly - Ly Ly
20H Mo " ol Moy ™M M
ne pC — akycTu4Huil omip cepenosuma; A =C/ F,, — NOBXHHA yIbTPa3ByKoO-

Py,

BOi XBUJII 4AaCTOTOI0 F, ; m— KUIbKICTh BUIIPOMIHIOBAYIB, SIKI YTBOPIOIOTH JIHIIHY
rpyny; Py, — THCK, sIKMHl pO3BUBAa€ y CBOEi MOBEPXHI OJMH BHUIIPOMIHIOBAY B
rpymi; Q=S-V — 0o0’eMHa MBUAKICT JHKEpeNa yabTPa3ByKOBUX KOIWBaHb, II0
XapaKkTepu3ye 37aTHICTh BUIIPOMIHIOBAYa JI0 YTBOPEHHS aKyCTUYHOrO MOJs; S —
IUIOIMHA OJHOTO BMIPOMIiHIOBa4Ya B Ipymi; Sc=m-S — 3arajbHa IUIOIIMHA
BUIIPOMIHIOBAUiB, SIKi yTBOPIOIOTH JiHIHHY rpymy; V =P, /pC — KoluBalbHa
IIBU/KICTh Ha MOBEPXHI OJHOTO BUIIPOMIiHIOBada B Ipymi; Ly, — pPO3Mip OIMHOY-
HOTO BUIIPOMIHIOBAaYa B HANPSIMKY 3MIIIEHHS Kparo CTpiuKu; L;;; — po3Mip makera
BUIIPOMIHIOBAYiB y HANPSMKY 3MIIEHHS KPalo CTPIUKU: L;; — pO3Mip OAMHOYHOIO
BUIIPOMIHIOBaYa B HAIPSIMKY PYXy CTPIYKH, IO KOHTPOJIOETHCS MO HIMPHHI; a
Lyo-m-Ly =Ly -Ly=8:; C— WBUAKICTb PO3MNOBCIOMKEHHS 3BYKY Y MOBITPI.
Amnaniz koHctpykTrBHOro BukoHaHHs [IBIILI 3a 3anexHicTio (1) mokasye Ha
JOITBHICTh BUKOPHCTOBYBAaHHSI B HHOMY TaKOX MPSIMOKYTHOTO BUMIpPIOBAIBHOTO
npuiiMada, pPo3NOALICHOTO 1O JIOBKUHI TEPEKPUTTS YIbTPa3BYKOBOTO MPOMEHS
KpaeM cTpiuku. OCTaHHE Jja€ 3MOTY, TIPM BUKOPHCTOBYBaHHI 0araTooOMOTKOBOTO
BUXIJTHOTO TpaHC(OpMaTOpa KUBJICHHS BUIPOMIHIOBAaYa, 3MIHOIO HANPYTH JKUBJIC-
HHSI OKPEMOTO BHUITPOMIHIOBaua BIUIMBATH Ha IHTEHCHBHICTH PO3MOAUICHOTO MO
JO’KMHI 3arallbHOTO YJIBTPa3BYKOBOTO TIPOMEHSI, YUM JIOCSATAETHCS 38 HEOOXiJHOCTI
JIiHeapu3allis BUXiIHOro anajgorosoro curnany [IBIIII [4—6]. OnHouacHO 3aeK-
HicTh (1) mae 3MoOr'y BU3HAUMTH TaKOX aMIUITyqy Hanpyru U, Ha BUXOAI NpHH-
Madya, II0 BUMIpIOE 1€ THUCK Ha BiAcTaHi H Bix MOBEpxHI BUIIPOMiHIOBaua 3
ypaxyBaHHSM BEITMYWHU MEPEKPUTTS X HOT0 yIbTPa3ByKOBOT'O MPOMEHSI:

S X
Uy = Ky Poyyy ——| 1——— )
i [T+ ot >
20\H Ly
ne Ky =0Uy, /10X =—PySc / 2MH — 4yrnuBicTs npuiimMaua; X — 3MillleHHS
Kparo CTpPIiYKH, IO BHU3UBAE IEPEKPHUTTS YIbTPA3BYKOBOTO IPOMEHS MaKeTa
BUITPOMIHIOBAYiB.

CurHan npuitMaya Jocsira€ MaKCUMAallbHOTO 3HadyeHHs npu X = 0, a MiHiMallb-
HOTO — IIPH NOBHOMY IIEPEKPUTTI Mapamerpa L, Makera BUIIPOMiHIOBaYiB, TOOTO
npu X =L, . Takum unHOM mapamerp L;; BCTAHOBIIOE Jiana30H BUMIPIOBaHHS
MOJIOKEHHS KPalo CTPIUKH 1 TOBUHEH BU3HAYATHCS 3 YMOBH:
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Ly, 22| X|+2|ABy |, 3)
ne X — MOXJIMBE BIIXHJICHHS Kpar CTPIYKH BiJl BUXITHOTO IMOJOXEHHS, IO
BU3UBAETHCS 3MIHOIO MIUPUHH CTPIUkH; +AB,; — 3MIIIEHHs BiCi CTPIYKH BiIHOC-

HO BUXIJTHOT'O ITOJIOKEHHS TIPY HE3MIHHIH 1i mupuHi.

OnHiero 3 0cOOTMBOCTEH TaKOi peaizallii TIHLOBOTO METOIy KOHTPOIIIO CTPIUKH
B TOBITPI € HEI30JbOBAHICTh 000X aKYCTHYHHX 30H BHMIPIOBAHHS Bijl HAaBKOJIHIII-
HBOTO CEPEIOBMINA 1, BIAMOBIIHO, BIUIMB 3MIHM IIBHUAKOCTI MOBITPSHUX MOTOKIB
(TYypOyJICHTHICTh) B aKyCTMYHHX 30HaX Ha Pe3y/bTaTH BUMIPIOBAHHS, SIKE IPOSIB-
JSI€ThCS B 3MiHI IHTEHCHUBHOCTI [, YJIbTPa3ByKOBHMX KOJIMBAHb (THCKY) Ha BUMIPIO-

BaJbHUX MpHHMauax MpU TOCTiHHIM mupuHi crpiuku. lle BIUIMB Tak 3BaHOrO
SBHINA aKyCTUYHOTO «(QEIUHTY», SIKHH BU3UBAE CYTTEBY JOJATKOBY CKIIAJIOBY
MOoXWOKK BHUMIPIOBAaHHS IIPH peati3allii TIHbOBOTO METOAY — BHITaJJKOBY TIOXHOKY
A, » GrykTyamii [2].

3 MeTOI0 3MEHIICHHS TaKol MOXMOKH JOCTIHKEHO CIOCiO, MPH SIKOMY 3MiHOKO
IHTEHCHBHOCTI BHUIIPOMIHEHUX YIBTPA3BYKOBUX KOIMBaHb KOMIICHCYETHCS BILIUB
po3rIIsIHyTOr0 (hakTopa B 30HI, sSIKa HE BUKOPHUCTOBYETHCS OE3MIOCEPEIHBO IMPH
BHMIPIOBaHHI, aJie sika 3HAXOAMTHCSA MOPsA 13 30HOK0 BuMipioBaHHs [2]. Croci0
peanizyetbess B [IBIII 3a momoMoror IOJaTKOBOrO IMpHiiMada KOPUTYBaHHS.
KA PO3TAlIOBAHUHN TIOPSAJ] 3 BUMIPIOBAJILHUM MpUAMadeM 1 B OJHINM TUIONMIMHI 3
HUM, aJie SIKHI He MepEeKPUBAETHCS KPAEM CTPIUKH, 1 BBEJICHHSIM CUTHAIY IIBOTO J0-
JAaTKOBOTO MMpHiiMavya B JIAHIIOT BiJI’EMHOTO 3BOPOTHOTO 3B’SI3KY PETYIIOBAHHS
HATPYT'¥ JKUBJICHHS ITaKeTa BUIPOMIHIOBAdiB, 3aBJSIKM 4YOMY L€l CHTHanm Til-
TPUMYETHCS HE3MIHHHUM 1 PIBHIM 337]aHOMY.

Alle mpocTopoBe 3MIlIEHHS MiX 30HOI0 Oe3mocepeiHbo1 KoMITeHcallii 30ypeHs i
30HOI0 BUMIPIOBaHHS, a TAKOX HASBHICTh IPUPOTHOTO IpajlieHTa iHTEHCHBHOCTI
YIBTPA3BYKOBHUX KOJIMBaHb BiJ il 30ypeHHs, piBHOTO Of / Ox, OOMEXKYIOTh CTY-
MiHb KOMITeHcallii 30ypeHHsl B 30HI BUMIipIoBaHHs. BennunHa Bapiarii HeKOMIIEH-
COBaHOI IHTEHCHMBHOCTI Ha BiICTaHi AX BiJ 30HM Oe3MOCepeaHbOI KOMIICHCAIIIT
npubau3Ho nopiBHIOE: Al = (0] / 0x)Ax . OKpiM LIOTO, IPH 3MEHIIEHHI IMUPUHU

CTpIUKH, CTYIIHb KOMIIEHCAIlil 30ypeHHsI B 30HI BUMIPIOBaHHSI 3MEHIIYEThCS Yepe3
BiIaJieHHs 11 KpaiB CTPIiYKH Bijl 30H O€3MOCEPEAHbOI KOMIICH ALl 30ypEeHb.

Mera cTarTi: po3po0Ka Croco0y pO3IIMPEHHS Iiala30Hy Ta MiIBUIICHHS TOY-
HOCT1 BUMIPIOBaHb MOJIOXKEHHS KPaiB CTPIUYKH yIbTPA3BYKOBUM TIHBOBHM METOIOM
Ta CTPYKTYPHOI CXEMH MPUCTPOIO, L0 Peaji3ye 1ei crocio.

BuknanenHss oCHOBHMX pe3yJbTaTiB qocaimkenHs. [y 3MeHIIEHHS 10/aaT-
KOBOI CKJIaloBOi MOXMOKH A, Bin (iykTyanii cUrHamy BUMIpIOBaJIbHOTO MPHIA-
Madya 1 PO3IIMPEHHs Jiara30Hy BUMIPIOBAHb PO3POOJIEHO CIIOCIO X KOMITEHCAIl,
CYTh SIKOTO B YTBOPEHHI PO3MOJILICHOI MO JOBXHHI BUMIPIOBAIBHOTO MpHiiMaya
JUCKPETHOI 30HM 13 3aJaHUM KPOKOM JMCKpETH3allil, BU3HAYCHHI IOJIO0XKEHHS
MPOEKIii Kparw KOHTPOJLOBAHOI IO IMUPWHI CTPIYKA HAa JWUCKPETHIH 30H1 i
YTBOpEHi 30HHM Oe3mocepeqHboi KOoMIeHcalil 30ypeHb Ha KpoIli JHCKpeTH3allii,
SKHH € HAHOIIKYIMM JI0 KParo CTPIUKH, aJie He TIEPEKPUBAETHCS HUM.

OuiHnMo XapakTep 3MiHU Ta 3HAYCHHS BUIAAKOBOI MOXMOKH (QuykTyarii A, .

BpaxoByroun, 110 pO3MOBCIOIKEHHS YIBTPA3BYKOBUX XBWIIb Y CEPEJOBUII 3 BU-
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MaJKOBUMH HEOJHOPITHOCTAMH MOYKHA PO3IJISAAaTH B HAOIMIKEHHI T€OMETPHUYHOT
ONTHKH, TO HAMOUTBII 3araiibHa (opMyJia sl CepeAHbOr0 3HaYeHHS 3MIHU KBajpa-

. —2 o .
Ta JorapuMy amILIITYyAd \y CHTHaJIy Ha MpHiMadi, sKa BPaxoBY€E TypOYJICHT-
HICTh MOBITPSHOTO CEPEIOBUIIA 30HU BUMIPIOBAHHS, JIOPIiBHIOE [3]:

\/7 2 L3/2 (4)

b

K7/6 2776

. 2
ne A, — xapakrepucTuka TypOymaenTHOCTI [M”/c]; k = 21/A — XBHIIbOBE UHCIIO;
A — JIOBXHMHA yIbTPa3ByKoBOi XBWIi [M]; C — WIBHIKICTH PO3MOBCIOKCHHS
yIbTPa3ByKy [M/c]; L — @OBXHMHA BIAKPUTOI YaCTHHM mNpUiiMada, Ha SKid
MPOEKTYETHCS Kpal CTPIUKH.

L5 3ayexHICTh MOXe OYTH MpejcTaBicHa JUIsl aKyCTUYHOI 30HH BUMIPIOBaHHS

[BIIHI y TakoMy BUTIISII:

2

In v =,/ In 1+AULIJ

Ol o

= 4, 7 (5)

ne U — TMHHE 3HAa4YeHHS aMIUTITYId CUTHANy Ha BHMIPIOBAILHOMY TpHUiimMadi;
Uow — 3HAYEHHS aMIUTITYId CUTHAJIy Ha BHUMIPIOBAIBHOMY TpHiiMadl IpH
BIJICYTHOCTI TYpOYJICHTHOCTI B 30HI BHMIpIOBaHHS;, L — BiJICTAHb MK IOJIOXKe-
HHSM MPOEKIIii Kparo CTPIYKK Ha BEMIPIOBAJIILHOMY TIpUiiMadi 1 30HOI0, Jie 3/ilicHe-
Ha cTa0uTi3allisi CHTHay Ha npuiiMadi KopuryBaHHst; AUy — BIIXHICHHS CUTHATTY
BHUMIpPIOBAJILHOTO TMpHiiMaya Bij 3HaueHHSAUoy, SK€ BHKIUKAHE TypOYIEHTHICTIO,
TOOTO BUIAJIKOBA a0COMIOTHA ALD MOXHOKA BUMIPIOBAHHS.
BpaxoBytouu, 1o

n

' P z In 1+%

AUy, i=1 Uom
In| 1+—— =

; (6)

ol n

TO B MeXKi Npu n—oo (TP BEIHMKIH KUIBKOCTI BUMIPIOBaHb ISl 3HAXOPKEHHI
CEepEIHBOr0) MOKEMO 3alHCATH:

2
In| 1+ ?JU“J ;./[1n(1+ym)]2 = A, (7
Ol

1€ Y — AOAATKOBA BUIIAJKOBA BIJHOCHA MOXHMOKA Bif (UIyKTyalii CUTHaTy Ha

BHUMIPIOBAJILHOMY MPHIMAYi, SIKa MMICHs MEPETBOPEHHS 3alIeKHOCTI (7) TOpIBHIOE:

Yoo =t 1. (8)

3anexHicts (8) mokasye, IO JOJaTKOBA BHIaJKOBa MoxuOka (iaykTyarii
3pOCTa€ MO EKCIOHEHTI B MIpy BIIKPUTTS BHMIPIOBAJILHOTO TNpHiiMaya Kpaem
KOHTPOJIbOBAHOI 110 MIMPHHI CTPIYKH.

Croci06 3MEHIIEHHS TaKoi BWIAJIKOBOT MOXHUOKH (UIYKTyalii 3 OJHOYAaCHUM
PO3LIMPEHHSM Jliana3oHy BuMiproBaHHs peanizoBano B [IBIII mpuctporo koH-
TPOJIIO IIMPUHHU CTPIYKH 3 PO3MOALICHOIO MO JOBXHHI BUMIPIOBAJILHOIO MTpHitMaya
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JIMCKPETHOIO 30HOK0 KOMITEHCAIlii BILTUBY 30ypeHb, CTPYKTYpHA CXeMa SIKOTO TpH-
BeneHa Ha puc. 1.

HH|\|HI |||HI|IH

14

Puc. 1. CTpykTypHa cXeMa NPUCTPOI0O KOHTPOJII0 LIMPHHHU CTPIYKHU 3 PO3NOAiTEHOI0
110 I0BKHHi BUMIPIOBAJBLHOI0 IPHiiMaya JUCKPETHOIO 30HOI0 KOMIIeH callil BIVIMBY 30ypeHb

Crocib peatizyeThesl 3a JIOMIOMOTOI0 72 IOAATKOBHX IMPHIMAYiB KOPUTYBaHHS,
SK1 pO3TalIOBaHi B OJIHIH TUIOIIUHI TOPS]] 3 BUMIPIOBAIEHUM TpUiiMayeM i po3Io-
JJIEH1 MOCIIIJOBHO IO MOT0 JOBXKWHI, IPU YOMY #-H JOJATKOBHM MpUiMad HIKOIH
HE IIePEKPUBAETLCS KpaeM cTpiuku. CTalinizallisi CUTHAIY Ha IIbOMY JOJaTKOBOMY
npuiiMadi 3a0e3reuye KOMITCHCAII0 BIUIMBY 30ypeHb Y 30HI BUMIPIOBAJIBHOTO
npuiiMada 3 HEOOXIJHUM CTyNeHeM KOMITeHcallii mo 3anekHocTi (8) Tinbku Hax
YaCTUHOIO BUMIPIOBAIBHOTO MPHUiiMaya, 10 JIOBKWHI, piBHIN JOBXKHUHI T0JJATKOBOTO
npuiiMaua.

s takoro Bapianta BukoHaHHs [IBITII (puc.1) i3 3anexHocTi (6) oTpuMaHa
yMOBa BHOOpPY JIOBXKWHU JOAATKOBOTO TIpUiiMaya, sika BU3HAYAETHCS 3aJIKHICTIO!

In(1+4,,) |’

<
A

; ©)

A} g, — TOIYCTHME 3HAYECHHS CKIaJ0BOi MOXMOKM (uyKTyauii A, Ha JOBXKHHI

BUMIPIOBAJILHOTO IIPUHMada T0BXKUHOK L .

—— Scientific Works of NUFT 2018. Volume 24, Issue 3 —— 31



ABTOMATH3AIIIA TA IH®OPMAIIIHHI TEXHOJIOTTI

VY Mipy 3MeHIIIeHHSI IUPUHH CTPIYKH abo 11 3MilIeHH] 10 Bici, SIKi BUKIUKAIOTh
MOJJaJIBIIE BITKPUTTS BUMIPIOBAJIBHOTO MpHiiMaya, BiOyBa€ThCs TOCIIOBHO MMOB-
HE BIAKPUTTS PO3MOALICHUX IO HOro JOBXKHHI TaKUX JOJATKOBUX IMPHIMAYIB.
3oHa Ge3mocepenHbOi KOMITeHcallii 30ypeHb BiICHIIKOBYE 3MILIEHHS KParo CTPIUKH
1 MATPUMYETHCS Ha BiJCTaHI, sKa BU3HAYA€ThCA 3alexHICTIO (9). [Ipy npomMy Ha
MEepIIOMY KPOIIi TUCKPETH3allii BH3HAYAETHCS 32 MiHIMAJIbHIM CUTHAJIOM JIOaTKO-
BOro mpuitMada n-2 n-1-il TOAaTKOBHH MpUiiMad, SSKUH HE MEPEKPUBAETHCSI KPAEM
CTpIUKH € HaWOIMKYMM JI0 Kpar CTpiukh. 30Ha Oe3mocepenHbOi KOMITEHcAIli
30ypeHb IepeHOCUTRCSI Ha 1-1-i1 TOAaTKOBHI MpUtMay TOLIO.

[puctpiit cxiagaerscst 3 ABOX akyctuuHux By3miB 2 i 3 TIBIIL, siki yTBO-
PIOIOTH JIBI 30HHM BHUMIPIOBAaHHsI, KOXKHA 3 SIKMX SIBJISIE )KOPCTKO CKPIIJICHI 1 HAIpaB-
JIeH1 Ha3yCTpiv Makera yabTPa3ByKOBUX BUIIPOMIHIOBAiB 5 i mpuitMadiB 6.

By3nu BMIIIYIOTh TaKOX yIbTPa3ByKOBI TeHEPaTOpH 7, KOXKEH 3 SKHX OCHAIIIe-
HUM 6araToOOMOTKOBUM BHXIITHUM TpaHcopmaTopoM (Ha puc. | He moKazaHo).
Koxna 3 00MOTOK TpaHc(opMaTopa KUBUTh OKPEMHUH I1’€30€JIEMEHT MMaKeTa BU-
npomintoBayis 5 T1BIIIIL

VY 30HI BUMIpIOBAaHHS MDK IAKETOM BUIPOMIHIOBAYiB 5 1 BUMIpIOBAIBHUM
npuiimadem 6 [1BIIIL yTBOpIO€THCS pIBHOMIPHO PO3MOIUICHHUH 332 IHTEHCUBHICTIO
VIBTPa3BYKOBUH MPOMiHb, SKHH MEPEKPUBAETHCS KpaeM CTpiuku 1, a aHAOrOBHi
CHTHAJl HA BUXOJI NpuiiMada 6 TPOMOPI[IMHUN BEIWYMHI I[LOTO MEPEKPHUTTS 32
3aJeKHICTIO (2).

3a HeoOXiJHOCTI CHTHAJl MpUiiMada 6 JIiHeapu3yeThCsl 3MIHOKO HANPYTH JKUBJIC-
HHSI OKPEMOT'0 BUIIPOMIHIOBaYa y TaKeTi 5 3a JIOMOMOTOI0 JI0IATKOBOTO 3MiHHOT'O
OTopy, SKHW PO3MINIEHO B JIAHIIOTY #oro 30y/mkeHHs (Ha puc. | He mokazaHo).
[Tpu upomMy ctpivka 1, 0 KOHTPOIOETHCS MO MHUPUHI, 3HAXOAUTHCSI MiXK TTAKETOM
BHIIPOMIHIOBAYIB 5 1 mpuitMayaMu 6 KOXKHOI 30HHM, a 11 JIiBUI 1 IpaBuid Kpail repe-
KPHUBAIOTh YJIbTPa3BYKOBI MPOMEH1 MK HUMH.

[puctpiit peanizye nqudepeHianbHui METOI BUMIPIOBaHHS, TOOTO KOHTPOJIIOE
TUIBKU BIIXWJICHHS IIMPUHHU CTPIYKU BiJl 3aIaHOT0 HOMIHAJIBHOI'O 3HAYCHHS, SIKE
BHCTABISIETHCS. HA KPOHINTEHH-TIHINAI 4 TPONOPIIHHUM 3MIIIEHHIM aKyCTUYHHX
BY3JIIB y IPOTHUJICKHHUX HAMIPSIMaX.

Ha puc.1 po3kputo Tinbku oxuH akyctuunuil By3on 3 TIBIIII nis koHTpOINIO
MPaBoOro Kparw KOHTPOJILOBAHOI MO MIMPHHI CTpiuku 1. AKycTHYHHIA By301 2
KOHTPOJIO JIPYTOro Kparo CTPIYKU IICHTUYHUI HaBeieHOMY. AKYCTHYHUN BY301 3
BMIIIYE TaKOX JOJATKOBI MpHiiMaui KopuryBaHHS 8—12, siki po3TalioBaHi B
OesrocepenHii OMM3BKOCTI 1 B OJAHINA MJIOMIMHI 3 OCHOBHHM BHMIipIOBAJILHUM
npuiitMadem 6, MpuYoOMy TOJATKOBUH mpuitMad 8 (Ha BiAMIiHY BijJ mpuiiMadiB 9—
12) xpaem crpivuku 1 He IEPEKPUBAETHCSL.

VY ckiaj mpUCTPOO BXOMUTH Takok Onok 14 kepyBaHHsS 3 reHepatopoMm 15,
YyacToTa perakcallii SKOro BiJIIOBiJa€ pe30HAHCHIM YacTOTiI BHIPOMIHIOBAUIB 5 i
npuiiMauiB 6, 8—12, Ta cxema 16 aBromMaTn4HOro perymmoBanss miacuienns (APIT),
sKa 3a/1a€ piBeHb BXIJIHOT'O CUTHAJY TeHepaTopy 7, UM 3a7aeThcs Oe3rmocepeiHbo
Hanpyra 30y/PKeHHS MaKeTa BUIIPOMIHIOBAIB 5.

Kpim 1poro, mpuctpiii BMilnye eaekTpoHHHH 070K 13, 10 ABOX BXOIB SKOTO
HAJAXOAATH CHTHAIIM TI0 3AJIEKHOCTSAM (2) BiJl BUMIPIOBAIBHUX NMpUiMadiB 6 000X
By3i1iB 2 Ta 3. Cxemu 29 Ta 30 Onoky 13 37iiiCHIOIOTH IMIJCHJICHHS Ta JIETEKTY-
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BaHHS aHAJIOTOBUX CHTHAJIIB BUMIPIOBAIILHUX MpHiMadiB 6, a cxema cymaropa 31
3MilicHIOE TXHE anreOpaidyHe MOJaBaHHS, YUM 3a0€3MEUyeThCS HE3AICKHICTh pe-
3yJbTaTy BUMIPIOBAHHS Bil MOXKJIMBOIO 3MIIIIEHHS Bici CTpiukd 1 MK aKyCTHYHUMH
By3iamu 2 Ta 3 6e3 3minw ii mmpuan. Lndposuii ko 3 aHamoro-1upoBoro mnepeTso-
proBaua 32, kUi PONOPIIHHN BIIXWIICHHIO IIUPUHH CTpidky 1 Bif 1l HOMiHAIEHOTO
3HAYCHHS, HAIAXOAUTh y Onok 33, nme Tex aiareOpaiuHO JOMAETHCS JO CTATOHHOI
IIUPHUHY, KA BBOIUTHCSI CXeMO0 29. 3HauCHHS OCTAHHBOI JOPIBHIOE HOMIHAJILHOMY
3HAUECHHIO IHPHHU CTPiYky 1, 110 BUCTaBJIeHEe Ha KpoHIITEHH-TiHIMII 4. Briok 33
OJTHOYACHO 3/IHCHIOE IIM(PPOBY HAMKAIIIIO PE3yIbTaTy BUMIPIOBAHHSI.

[pn 3MeHImIeHHI MUPUHKA CTPIYKKA abo 1 3MIllleHHI MO Bici MK aKyCTHYHHUMH
By31amu 2 Ta 3, sKi BU3MBAIOTh TIEPEKPUTTS YIBTPA3BYKOBOI'O TIPOMEHSI MAKeTa BH-
MPOMIHIOBAYIB 5, 4aCTHHA IHOI'0 TIPOMEHS JIi€ Ha JONATKOBUIA MPUIiMad KOPUTYBaHHS
8, sKMit 3HAXOUTHCS 11032 30HOK BUMIPIOBAHHS 1 HE MTEPEKPUBAETHCS KPAEM CTPIUKH.
HonatkoBi mpuiiMadi KOpHryBaHHSA 9—12 TepekpuTi 1 CHrHam Ha IX BHXOJax
JOpiBHIOE HYJr0. OJHOYACHO JOPIBHIOIOTH JIOTYHOMY HYJIIO CHUTHAJIM Ha BHXOIAaX
AMILTITYJHUX JUCKpUMIHATOPIB 24—26, 110 3a0e31euye TOsBY JIOTTYHOI OAMHHUII Ha
Buxoi Aemmdparopa 27 1 BBIMKHEHHs kirouoBoro enementa 20. OcraHHil 3’€1HYy€E
BXin TmigcuiaroBaya 19 KOpUI'yBaHHS 3 BHXOIOM JIOJIATKOBOTO IpuiiMada 8, 4um
3a0e3reuyeThes maTpuMyBanHs cxemoro APII piBHS curHaiy npuiiMada 8 He3MiHHUM
1 pIBHIM 33JJaHOMY, YCTAHOBJIGHOMY BiJI JpKepena onopHoi Harpyru 17.

Crabinizaiis CHTHATY Ha MEpUIOMY J0AaTKOBOMY MpHiiMavi KOpUTYyBaHHS 8 3a-
Oesreuye KOMITEHCAIliI0 BIUIMBY 30ypeHb Y 30HI BUMIpPIOBAIBHOIO MpHiiMava 6 3
HEOOXITHUM CTYIICHEM KOMIICHCAIlii TUIbKM HaJ 4YaCTHHOK BHMIpPIOBaIbHOIO
npuitMaya 1o J0BXKHKHI, 1110 JOPIBHIOE TOBXKMHI JONATKOBOrO mpuiimMaua L, 9.

[Nonanpie 3MeHINICHHST IIUPUHK CTPIYKH 200 ii 3MillleHH] Mo Bici MK aKyCTHY-
HUMH By3/1aMu 2 Ta 3 cipuunHs€E OiTbIIe BIAKPUTTS BUMIPIOBAIILHOTO MpHiiMava 6
Ta MOBHE BIAKPUTTS JOJATKOBOIO MpHiMava KOPUTYBaHHS 9 1 YaCTKOBE BiJKPUTTS
npuiiMada kopuryBaHHs 10. AMIUTITYZHHUH KoMmapaTop 26 HaJlalITOBYETHCS Ha
MiHIMaTbHHI cUTHAI npuiiMada 10 1 BUCOKUI MOTEHIlia] Ha MOro BUXO/1 CBIIYUTh
PO TOBHE BIIKPHUTTS MpUiiMada KOPUTYBaHHS 9 i MOXIIMBOCTI BUKOPHCTOBYBAHHS
HOro sk KOpHUryBaJibHOTO. [Ipy 1IbOMY BHCOKHH MOTEHINAN 3’ SIBIISIETCSA TUIBKH Ha
BUXOJI aemudparopa 27 i, BIINOBIIHO, 1O BXOMYy MmijacuiaoBada 19 KopuryBaHHsS
yepe3 K04 21 HaAXOAWTH CHTHAN HACTYIHOTO JOJATKOBOTO MpuiiMaua 9, umm
3a0e3neuyeTbes miaTpuMyBaHHs cxemoro APII #oro piBHS HE3MIHHMM 1 PIBHUM
3aJJaHOMY, BCTAHOBJICHOMY BiJ| JuKepena onopHoi Hanpyru 17. Toxk 30Ha KoMITeHca-
il BIUIMBY 30ypeHb HABKOJHWIIHBOTO CepeioBUINA Ha 30HY BuMiptoBanHs [IBITI
MEPEMIIIYEThCS OJIMKYE 10 Kparo CTPIUuKH, UMM 3a0€3MeUYyeThCS 1 IiJABHINECHHS
TOYHOCT1 BUMIPIOBaHb 1 pO3IMIMPEHHS HOTOo Jliama3oHy.

AHarnoriudi 3MillleHHs] 30HW KOMITCHCallii BIUTUBY 30ypeHb BiOyBarOThCs MpPH
MOJANIBIIOMY BiJJKpUBaHHI BUMIPIOBAJIBHOIO MpHiiMada 6 B 000X aKyCTUYHHX
By3nax 2 Ta 3. [lpu 30inpiieHHi mmpuHU cTpidkd 1 BigOyBaeThcs 3BOPOTHE Tiepe-
MIIIICHHS 30H KOMITEHCAIlil 30ypeHb.

Pe3ynbraTu ekcriepuMeHTaIbHUX JTOCTIKEHb 3HaUCHb JTOJATKOBOI a0COIIOTHOL
nmoxuOku [IBIIIL 3a cTpykTypoto, 1110 HaBeACHA Ha pUC. 1, MPU MIBUIKOCTI MOBIT-
PSIHEX MTOTOKIB Y 30H1 BUMIPIOBAHHS JI0 2 M/C HaBe/eHi Ha pHC. 2.
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ABTOMATH3AIIIA TA IH®OPMAIIIHHI TEXHOJIOTTI
Ao [MM]

0,44
0,31
0,21

0,14

0 8 16 24 32 40 48 56 64 L,mm
Puc. 2. Pe3ysibTaT eKCIEPUMEHTAJIBHHUX 0CTIIKEeHb 3HaYeHb 10aTKOBOI BUIIAIKOBOL
abcosroTHol moxuOxu ITBIII npu mBUAKOCTI NOBITPSAHUX NOTOKIB (1ii 30ypeHsb)
Y 30Hi BUMipIOBaHHS 10 2 M/c

BoHr mokasyroTh, mo abCOJIOTHA BHUIMAAKOBA CKJIAJOBA MOXHOKH (UIyKTYyaIlii
3pOCTaE MO EKCIOHEHT] Y Mipy BiIKPUTTS BUMIPIOBAJIBHOIO MpHiMaya KpaeM KOH-
TPOJILOBAHOI 10 IIHPHHI CTPIUKH, a i 3Ha4eHHs B Mexax (0,4 MM, TIpU BUKOPUCTaHHI
TPHOX 30H JUCKPETHU3Allil MOXKe OyTH OTpHMaHE B Jlialla30Hi BUMIPIOBaHHS 110 64 MM.

BUCHOBKM

3a CTPYKTYPHOIO CXEMOIO PO3POOJICHOr0 CIIOCO0y PO3IIMPEHHS Jiana3oHy i MiaBu-
IIEHHSI TOYHOCTI BUMIPIOBaHb MU YJIBTPA3BYKOBOMY TIHHOBOMY METOJII KOHTPOIIO
IMIMPUHN CTPIYKK B TIOBITPI JOCII/HKEHO TPHUCTPIH, B IKOMY B aKyCTHYHIH 30H1 BUMi-
PIOBaHHS SIK BUIIPOMIHIOBaYi 1 MpriiMadi BUKOPHUCTaHI I’ €30KepaMivHi TepeTBOPIOBayi
npusmatraHoro turty TBK-3 Ha pezonanchy dacrory 109,6 k[ (po3mipamu y HUX-
HBOT ocHOBH Tipu3mu L;; = 10 mm ta Ly =75(50 +25) MM Uit BUMIpIOBaJIBEHOTO
npuiiMaya i Ly = 25 MM Ji1sl BUIPOMIHIOBaYa TP YKCIi 7 = 7 BUIPOMIHIOBAYiB Y I1a-
keri). JlonatkoBa abcomoraa noxubka [IBIIIL Bix durykTyartii MOBITPSHUX MOTOKIB Y
30HI BUMIPIOBAHHS TOBXKHHOIO /10 64 MM cKiazae He Outbiie 0,4 MM IpH 3MiHI IBUJI-
KOCTI TIOTOKIB TIOBITPsI B 30HI BUMiproBaHHs Bif 0 10 2 M/c. 3a BIICYTHOCTI po3pobiie-
HOro croco0y KOMITEHcarlii It ToxuoKa ckiajiana g0 6 Mm. OTpruMaHuii Ipy TaKOMY
croco0i KoMITeHcallii BIUTMBY SIBHIA aKyCTHYHOTO «hemuHTy» KoedilieHT crabimizarii
nopieatoe ~ 20. TIBIIII 3 po3po0bieHiM CriocoO0M 3MEHILICHHS JOMATKOBUX MTOXHOOK
MOKE BUKOPHUCTOBYBATHCH B YMOBaX 1IEXY 3 BAPOOHHUIITBA MTAKYBAIBHUX CTPIUOK.
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