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Table 1. Chemical components of SUS 304 samples.
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Fig. 1. Micrograph of SUS 304
magnification: x128.
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Fig. 2. Block diagram of the experimental system.

o2 PCAAA AFE AEE SPD S/WE A3}
o] Nz At

%
2ZE doj¥oz d& 5 v T3 =z
9 IE AMEHS AY] ASA FdY Al=9 &

< g3, OAg dEad 2dE
Aol aFHE d9E $F2 Uz #4g 9
Fourier &g & Fo¢ 58 AUt &2
Aze AEE A7 3Hnormalization)dF  unity 2}
HY Z7|E zero-mean £¥ & ZE=th Fig. 3 &
B 71ye) 3 x|}

S0 AeuE Fae 48 thew gk

A% 239 AU peak to peak AEF
SNR - - (20)
ARH A3 A peak to peak AF

Az AYE 20 949 S ARrie T4 F

I
IFFT IFFT

zA&
AR 28 AU Y 2PeF HylgE oS
U d3Y 37 2 d9dFRUY 22 249 55

!

Vol. 16, No. 1 (1996)

r(t) :Received
Time Signal

R(f) :Received Signal Spectrum

Gaussian
Bandpass
Filter

Rn (f) :Narrow-band
Spectrum

| ri(t) ‘ r2(t) rn (t) :Narrow-band

Time Signal

Processor

T

Fig. 3. Split~spectrum processing.
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Fig. 4. Signal processing output for SUS 304
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(a)correlator output (b) frequency spectrum

(¢) minimization output (d) polarity-check output

(e) min.—pol. output
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(a)correlator output (b) frequency spectrum

(c) minimization output (d) polarity—check output

(e) min.~pol. cutput
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Fig. 6. Signal processing output for SUS 304
sample at 1175C.

(a)correlator output (b) frequency spectrum

(¢) minimization output (d) polarity—check output

(e) min.—pol. output
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sample at 1200C.

(a)correlator output (b) frequency spectrum

(c) minimization output (d) polarity-check output

(e) min.~pol. output
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A Study on Hybrid Split-Spectrum Processing
Technique for Enhanced Reliability in
Ultrasonic Signal Analysis
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Abstract Many signal-processing techniques have been found to be useful in ultrasonic and
nondestructive evaluation. Among the most popular techniques are signal averaging, spatial compounding,
matched filters and homomorphic processing. One of the significant new process is split-spectrum
processing(SSP), which can be equally useful in signal-to—noise ratio(SNR) improvement and grain
characterization in several specimens. The purpose of this paper is to explore the utility of SSP in
ultrasonic NDE. A wide variety of engineering problems are reviewed, and suggestions for
implementation of the technique are provided. SSP uses the frequency-dependent response of the
interfering coherent noise produced by unresolvable scatters in the resolution range cell of a transducer.
It is implemented by splitting the frequency spectrum of the received signal by using gaussian bandpass
filter. The theoretical basis for the potential of SSP for grain characterization in SUS 304 material is
discussed, and some experimental evidence for the feasibility of the approach is presented. Results of
SNR enhancement in signals obtained from real four samples of SUS 304. The influence of various
processing parameters on the performance of the processing technique is also discussed. The
minimization algorithm, which provides an excellent SNR enhancement when used either in conjunction
with other SSP algorithms like polarity-check or by itself, is also presented.
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