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(A Study on the Ultrasonic Inspection Method in High

Attenuation Welds using Minimization—Polarity
Threshold Algorithm)
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Abstract

In this paper, an ultrasonic testing method for inspection of high attenuation welding area using
the minimum polarity threshold algorithm which combines the minimum amplitude selection
algorithm and polarity threshold algorithm is suggested to increase the signal to noise ratio of the
flow signal. In order to confirm the usefulness of the suggested algorithm, experiments were
performed using four probes and standard specimens following the ASME XI Code. As a result,
scattering signals were observed from the SE(safe end) and CCSS(centrifugal casting stainless
steel) materials due to the microstructural characteristical, and the detectability was reduced due to
the highly attenuated signal from the weldment area, but it was conformed that using the suggested

algorithm, the signal to noise ratio increased about 2.6.
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Fig. 2. Structure of wavelet domain LMS algorithm.
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algorithm.
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Table 1. Dimension of the specimen
W& )
1 SH=Z 10mn
2 Bevel Angle 5
3 o] 393.7mm
4 FA 76mm
5 Z 90mm
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Fig. 4. Micro-structure of narrow gap weldment.
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Table 2. Specification and type of the
ultrasonic transducers
Wave Probe Elerpent Frequ-
Probe T T Size ency ¢
I (mm) (MHR)
1 RTD Z3} Dual 2X(24X%42) 10 45
2 VERY45 Z3 Dual 2%(9x22) 10 45
3 WRY4 3 Single 025 1.0 45
4 lm Z5 Single %% 10 45
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Table 3. Signal to noise ratio values for the
ultrasonic evaluation results.
@27 InSE InSE Vé;‘l g [nWeld InoCcss
Depth ®}3] through through i from through
(7t%) SE(B) WelddB) oo CCSS(B) CCSS(dB)
SE(dB)
1 B 20 12 11 13 10
2 12T A% 20 10 18 6 11
gj Hole i w 11 10 1 13 10
4 R 20 13 20 8 9
5 B 18 N/D ND N/D ND
6 pi V 18 N/D 6 ND ND
7iNotchi w 13 6 6 ND N/D
8 R 18 6 21 6 8

(‘N/D’ means ‘not detectable’)
R:RTD, B: Benchmark, V:VRY 45 W:WRY 45
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Fig. 7. Results of Wavelet LMS algorithm, (a)
Notch signal (b) Processed signal.

B E=RdA A HAT FEx| daE|SedA F
& AZFAY dvelEs = "?‘E—Vl daEEe A43)
7) Sl 4R WeASF At B A= S N
2 A(5)} (6)F o]&3le] Azl

N = BT )
- 1
af = ~5(Hz) (6)
“;: ns e
(a) 1000
&. NS
* T SN
2 TN
&)
NS : Notch Signal, SN : Scattering Noise
338 8. MPO ¥xEE A4 AF (@ =AAs

(b) Held F9] 4%
Fig. 8. Results of MPO algorithm (a) Notch signal
(b) Processed signal.

oJ7]4 B 95 2= I 4 &, 4f
= o Fo} Zx 3} T Pl Fo)olch ek
xke] Al FopEaler f=1MHz, & B=15MHzY
A2l e W=z 4 N& 16 sg;ﬂo_:;.g_ b
3. 75KHz2. 2 AAstdc) 28 &)= oM Alddsly
M A elA RTD-45 ©&312 Al83le] 25 xx]4]

==+
B

(237)

£374% TEHR % 3% 35

= O
A=3E=1

Zolt} I8 {b)e HaT £5x o

443

A2 o] A9 A5 o A-gu|rt oF 26v) A=A
o}
V.48 E
2 R wA Z73A7) primary nozzle?

SESt AL W7k AlE wdiE OCSSe] Ak
A S Al AT 4 ole HaT B4 9z
258 Aok, 9] mAje} grbie] U o
al *l% B Agal] ST AHAAES B,
GEA} FollA] 2X24X42mm =719 RTD-
15 zdsé el FEAL M B WA SHe
T AT, o] & ZP AHgste] Mol 91|l
A =AAsE TMH%L ELA%WZP— dxeEH
Hieg 8 daelE 48 Adye As o #
Sk oF L7 IS 98 5 2l
2 =M At Fokedy £33 Als
Q Az AZAY SuET HeF
< B ARjske #HaT wEA o
AfE AL 9 A7) oF 260 H
, AlokE whA]

©

= O
=

bz
Z20)

o

_]
—a
€lz
h=3

S o

J O

T =

5t alaiuk ,
o 2f EEE A ceksta AS4e A3
A7HHEE 53 Al EokllAe] Mol 7=t

b

ot

rek

i F

[1] G Maes and M. Lepiec, “Advanced procedures
for the ultrasonic examination of narrow gap

welds connecting the steamn generator to the

RCS piping,” Proceedings of the 14th
International/Conference on NDE in the
Nuclear and Pressure Vessel Industries.

pp.157-164, Aug. 199%.

N. M. Bilgutay, “Split spectrum processing for
flaw—to—grain echo enhancement in ultrasonic
detection,” Ph. D. thesis, Purdue University,
West Lafayette, IN, TR-EE 81-20, June 1931.
J. D. Aussel, “Split-spectrum processing with
finite impulse response filters of constant
frequency to bandwidth ratio,” Ultrasonics Vol.
28, pp.229-240, Jul. 1990.

[2]

[3]



36 Hag 192 gaeEe ol 48 2] SAFNA 258 Ay A A7 BEFE

[4] V. L. Newhouse, N. M. Bilgutay, J. Saniie, [7] L Doroslovachi and H Fan, “Wavelet based
and E. S. Furgasin, “Flaw to grain echo linear system modeling and adaptive filtering,”
enhancement by split-spectrum processing,” Trans. on SP, Vol. 4, No. 5, pp.1156-1167,
Ultrasonics, Vol. 20, pp.59-68, Mar. 1982. May 1996.

[5] K M Koo and K S. Jun, “A Study on [8] O. Riou, M Vetterli “Wavelet and signal
Suppression of UT Grain Noise Using SSP processing,” IEEE Signal Processing Magazine,
MPO Algorithms,” The Journal of the Vol. 8 No. 4, pp.14-38, October 1991.
Acoustical Society of Korea, Vol. 15, No. 6, [9] S Narayan, A. M. Peterson and M J.
pp.81-89, Sep. 1996. Narasima, “Transform domain LMS algorithm,”

[6] C. W. Jon, K S. and S. H Kim, “Speckle IEEE Trans. on ASSP, Vol. 31, pp.609-615,
noise reduction of ultrasonic NDT using June 1993,
adaptive filter in WT domain,” the Journal of [10] C. S. Park, S. S. Hong, K M. Koo, and D. Y.
the Acoustical Society of korea, Vol. 15, No. 5, Ko, “Ultrasonic examination of narrow gap
pp.21-29 April, 1996. welds connecting the steam generator to the

reactor coolant pipe” KINS/AR-560 Vol. 2,
pp.305-317, May 1999,
X Xt A K
B & HOERR) fh ¥ ACEER)

19524 59 16948 1980 B-2-3ol A=z AL
19831 A3l Axpgat M) 19961 A3 AApgst

sl 19859 19~%A) : ®

A AT deY

AT 27 <FRAEel : 259 AsAe, vl

3 A L, AR

2 A% AL >

¥ ROEGR) $3748 T L2 2R

A Zhddiskm AABRy P

(238)

19599 649 1294, 1981 gheokos) o A eF3t
Ab 1984 gheldEt Bl Al A4} 20006 gk
st 2o A sFE WAl =8 19349 29 ~1997.

94

Al A7 1997, 9Y ~&A] () Flo)

o 2R <Faaldel : 253 4 AlsAe], A M

sh) ApY A

B & AK(EER) £374% TR H23% 21

A AT QA w5



