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1. MeTonu y/bTpa3ByKOBOi TOBLUIMHOMETPIi 3 BUKOpUCTaHHIM (Ha30MaHINyIbOBaHUX CUTHAJIIB Ta iX peasizaris

2. Methods of ultrasonic thickness measurement using phase-manipulated signals and their implementation

Pedepar:

1. Incepranifina po60Ta IPUCBIYE€HA PO3BUTKY i BLOCKOHAJIIEHHIO YIbTPAa3BYKOBOTO JIyHAIMITYJIbCHOTO METOLY
TOBIIMHOMETPIi. B nucepTanii po3pobieHuil Ta LOCIiIKEHUI TEOPETUYHO i eKCIIEPUMEHTAIbHO aMILTITyIHO-
($az3oBuUil METOJ, JIyHAIMITYyJIbCHOI YJIbTPa3ByKOBOI TOBIIMHOMETPIi, SIKU I'PYHTY€ETHCSI HA BUKOPUCTAHHI 30HIyI0UOTO
®M-curnainy, cesekuii MOMEHTIB (a30Boi MaHINyJIsLil CUTHAIB 32 iX aMILIITYJHOIO XapaKTE€PUCTUKOIO Ta
BMMipIOBaHHI YaCOBUX iHTE€PBAJIiB 32 CTPUOKAMU 3HA4€Hb (Pa30BOi XapaKTEPUCTUKU CUTHAJIB. 3alIPOIIOHOBAHO
yIOCKOHAJIEHHS aMILIITyIHO-(a30BOr0 METO/y JIyHAiMITyJIbCHO]I YIbTPa3ByKOBOI TOBUIMHOMETPIi 3 BUKOPUCTAHHSIM
(dM-cursaniB 3a paXyHOK YTOUHEHHSI OTPUMAaHOi 4aCcOBOi 3aTPUMKHU JIYHACUTHAJIB UIJIIXOM BUMIipIOBaHHS i
BpaxyBaHH$ ()a30BUX 3CYyBiB CUTHAIy-HOCIs. JIOCTiIKEHO Ta yIOCKOHATIEHO METOJ, JIyHaiMIyIbCHOI Y3T, aKkui
I'PYHTYETLCS Ha BU3HAYEHH] YaCOBUX IHTEPBAJIiB MK JOHHUMU IMITyJIbCaMU 33 IIOJIOKEHHSM B 4aci I'-CTaTUCTUKY,

sIKa BU3Ha4yaeThCs 3a (Pa30BOI0 XapaKTePUCTUKOIO CUTHAY-HOCIs. [IpescTaBieHo pe3yibTaTi MOZEsII0BaHHS, 110



HiATBEPANIIO MOXJIMBICTh BUKOPUCTAHHS 3BRXKEHOI ~CTATUCTUKY JI71s i BUIIEHHS BiIHOIEHHS CUTHAJ /IIyM Ha
BUXOJi (a30BOro BUsBJsSAYA CUTHAJIB. HaBeeHO KOHCTPYKLiIO po3p0o6sieHOro JOCIiIHOTO 3pa3ka 3acoby
snyHaimnysnbcHOi Y3T Ta mporpaMHO-aiaropuTMiuyHe 3abe3nedeHHs CUCTEMH, 10 Peasli3ye 3alpollOHOBaHI METonU
sayHaimIyabcHOI Y3T.

2. The dissertation is devoted to the solution of the scientific and technical problem of ultrasonic pulse-echo
thickness measurement improvement due to the use of phase-manipulated test signals and their processing by
methods of phase measurement. The amplitude-phase method of ultrasonic thickness measurement is proposed
and investigated. It based on the use of modified by phase-manipulated initial signal and subsequent analysis of the
phase characteristics of the testing and echo signals. The method involves the use of short-term (two to four
periods of signal-carrier) phase- manipulation signals to reduce the error of allocation of the ultrasonic thickness
measurement signals. The considered implementation of the method is based on the use of the discrete Hilbert
transformation of ultrasonic signals. Improvement of the amplitude-phase method of ultrasonic thickness
measurement with the use of phase-manipulated signals is proposed by clarifying the received time delay by
measuring and taking into account phase shifts of the carrier signal. The method ultrasonic pulse-echo thickness
measurement is investigated and improved. It based on the determination of time intervals between bottom
impulses in the position of time r-statistics, which is determined by the phase characteristic of the carrier signal.
Based on the results of the simulation, algorithmic and software software was implemented that implements the
proposed ultrasonic techniques. The laboratory sample of the precision system of the ultrasonic pulse-echo
thickness measurement that implements the developed methods is developed.
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