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Puc. 1. Cnpomena 6ok-cxema CTKYT

B sikocT1 yapTpa3ByKOBOI0 BUMIpIOBada MOTY>KHOCTI 3acTocoBaHo npuiiag UPM-
DT-1PA Bupo6uuinrBa nignpuemctBa Ohmic Instruments Company. ["apantoBanuii
YaCTOTHUM Miama3oH Hporo npuiany ckiagae 0,5...10 MI', moxubka Bumipy +/-
2mBT. [nTepdeiic kepyBanus RS-232.

KoHuTtponep kepyBaHHS, MiJACHIIOBAY MOTYXHOCTI Ta CHHTE3aTOp - BJIACHUX
PO3pOOOK Ta BUTOTOBJICHHS.

CuHre3aTop TeHepye eJeKTpUYHI curHaaum pizHoi Gopmu  (3a7ar0ThCs
KOHTPOJIEPOM KEPYBaHHs) B yacToTHOMY Aiana3oni 0,05...50 MI.

[TimcuiroBau MOTYKHOCTI 3abe3rneuye nojayy Ha Y[ miCuiIeHOTro CUTHaTY Bijl
cUHTe3aTopa npu Hanpysl Ha Y1 go +/-27B Tta ctpymi 10 3A.

Kontponep kepyBanns 3a0e3neuye podoty CTKVYI 3a 3aganumM anroputMom.

JlaH1 BUMIpIOBaHb 30€pIraloThCs B MEPCOHATBHOMY KOMII FOTEP1 Ta MOXKYTh OyTH
MIPEACTABIICHI Y BUIJISIAL rpadiKiB.

KoHnTposep 3 nepcoHaabHUM KOMIT I0TEPOM B3a€EMOJII0TH uepe3 inTepdeiic USB.

Hocnimxenns, nposenaeHi Ha CTKVYT, mo3Bonwiu 3HaANTH ONTUMAaIbHI PEKUMU
pobotu po3pobsiennx YI' Ta BU3HAUMTHU MapaMeTpu MiACUIIOBAYIB MOTY>XHOCTI, IO
MOBUHHI 1X 30yJ)KyBaTH.

Knrouosi cnosa: yneTpasByk, TeCTyBaHHsI, KaiOpyBaHHS.
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The results integrity of pulsed eddy current non-destructive testing (ECNDT)
significantly depends on the accuracy of the measurement parameters of the eddy
current transducer signals (ECT). Among these parameters are the frequency and
damping coefficient of attenuating harmonic oscillations, which arise in the
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transducer pulse mode operation under certain conditions. The process of evaluating
these parameters is accompanied by the occurrence of particular error [1, 2].

The aim of the article is to obtain and analyze analytical expressions of standard
uncertainty of the evaluation results of the decrement o and the oscillation frequency
f of ECT signal in pulsed mode for analyzing the conductive materials and products
from these materials. Considering that the error of forming the signal analysis time
AT 1s determined by the stability of the pulse generator and can be reduced to a small
value, and a crude error in determining of the signal phase characteristic is absent (the
step function L[] is determined without error [3, 4]), the standard uncertainties of the
measurement results of the natural oscillations frequency and the ECT signal
attenuation are determined [3] by next:

uf(AT)= “ 1+ 24T , ua(AT): uA V1+e2oaT , (1)

21ATU, ATU,

where u - the uncertainty of the evaluation of the current ECT signal value, U, - the
value of the signal envelope in the initial time of analysis. During the formulas (1)
derivation, it has been taken that the ECT signal and its Hilbert-image in some time
moments are uncorrelated.

An analysis of the transcendental obtained equations (1) showed that functionsu , (A7)
and u, (A7) have minimum for the value of A7, ~1,10889-a~'. In view of this, the
expressions for the minimum values of standard uncertainty have the form:

U m T Q)
ST oAr, Oy "t 24T, 0,

That uncertainty analysis (2) made it possible to estimate the optimal signal
analysis time of the type (1). It can significantly affect the testing results integrity in
the conditions of noise. In addition, the obtained expressions allow to substantiating
the conditions for choosing the analysis time interval of the ECT signals to minimize
error the standard uncertainty of the evaluation results of these signals.

Keywords: eddy current testing, pulse excitation mode, an uncertainty of the results,
frequency, the damping coefficient of attenuating.
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