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Ultrasonic Flaw Sizing Techniques
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Fig. 1

Relative location of IGSCC for different
pipe diameter

(H4:1999. 11. 27) = A7 (F) 4A8A Av)HAM (Facitities Inspection Team, Nudear Power
Dept.. 196 Kumgok-dong, Pundang-gu, Songnam, Kyunggido 463-480)
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7 2 54¢ gaE.

2.1, AZE FZEol| 25t 23 W (Amplitude-Bas-
ed Method)

2L E AZ9 Ard 2AT AT TV SA W
H(d% dB drop method)& YxtzEoz nj3e]
ASME Section V 2 Section XI9 7M&&33
(inservice inspection)ol F2 Al&=e] i}, o]
W A% 3718 Ao RRE IR 2E&TIE
=719} Fig. 29 2o] 283139 43 =4 (dxn

~Peak Amplitude A

20% DAC
~~A/2, 6 dB Down
from Peak
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of Indication ™
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]
:$ 1 Transducer
P Position
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Flaw

Fig. 2 llustration of wvarious dB-drop sizing
method

AE Fol2XE o2 6dB, 20% DAC =+ 50%
DAC)ZHA] Ak ®9-€ wet §3< ©)F AZdE o
L2 7+ B4 4 ()ezxe 2 2718 AN
o.

H =(x2—x1)cos B oot eeeereree e eeeerneen e (1)

9714, He 2% o] wE =ol(through
wall dimension), 6= A|@A) FdoA e &2 2
Azt angle of refraction) 2 (xp - x)& ¥ =37
2] (metal path)e] olE vieldich, o] #W¥e 44
Ao 2 RE| 9] 235 WAMI ST} ALY Aje] A
47, 7187, d%& 7A3%n Qe AE S 49
YA, AL gEaiel 247, Fui4 ) 3] e &
o) ¥izgl7} 9lowy, Aol & A (one point)olet &
s G224 o gAY 229 Yo FIF B
ol o] HA) gd=th(5).

2.2. 230 2= HE(30-70-70)2 o|SE Y

olRA& 70° F9HL-wave) & 2AAIFE= & A &
AzRE Fig. 33 #Zo] 39, F% 9 creeping
waveE WHAA AP ol AFA WY
(inside diameter: I.D.)olA¥€l <9 (outside
diameter: 0.D.) W3 F ZAlAe 2 Wgeo =
shallow, mid-wall @ deep Z71Z ¥F3lo] B7}
& 4= & el

o] W< Fig. 49 #o| 35 30° 9] 255 §o] Al

<
a<ac

Fig. 3 Scheme of ultrasonic field in a test
specimen



450 i

e
L T K

Fig. 4 CE-1 and CE-2 signals of a 60%
thickness notch from I.D

A WA A EA RS 70° TS A
q A AE 2 =27 & AHEF A& CE-
1(collateral echo-1), g} 3024 wd A7]=
direct &3 70°9) ol&) L= = X3 E direct L-
wave, Al@A) Wr-g w2t AP E creeping wavedl
o) dYP AZZE CE-28 78yt o|E Ass
2% A& ¢ Z7] EH0) AMSE] A8 dX gE2A
€ BAAEA 7PgAtE] 2Ag B8 shre]l Fm
CE-1# CE-2 437} i/t 5% 23 ¢ & &34
£ BAAPAY 222 2] &3l CE-1 4
39 CE-2 4371 AZ 37|59 FolxHA] o] &3]

1

TIP SIGNAL

d}. o) FEAE AP 3o CE-17 CE-2 A
3 E e AT Zel 42 5~6 £FT 8 ol &
&t} o2 3t AFH =] 27] F HoPd AF
& B715td AlgA WA A EE shallow =X o]
dA datdME CE-2 A 57 A&Ho 2839 3y
o Yelz, mid-wall =X Zold dsid= CE-
1% CE-2 437} 253 3873 o] vehly,
deep *=AdlX & direct L-wave, CE-1 2@ CE-2 A
3 2% 255 A vepdo. webA, 30°- 70°-
70° 2= HE 7o Ao EA oF B v o}
A% I7x dFF o APA T HEs2 &
& 4 Aok, 22, o] WE-E Al Ale] Wde] A
Aoz oHz Hao| Holopsin], AEy Z|PL
CE-2 ¥l x=3A39 ¢ 1 6814 YJehtd YA
creeping wave7Z} ‘231X Z=h(6).

2.3, g Motk 5 ™o o|st W (Tip Diffraction
Method)

30°- 70°- T0° W es HEE kA A3 =2
£ AEeA FAs] A8t TE A9 A (base)
EXE 9 Aete] 3 WAL A58 o] 835l Ao =
71E& &A% Wi(7,8)22 PATT(pulse arrival
time technique)®} SPOT(satellite pulse ob-
servation technique)°] At}

2.3.1. PATT &+ Pulse Absolute Transit Time

ol e Yool T3 BF AE & ov], Y
9 AW 2Aeex vitg Az Bl Fig.
59} ko] 2R A3 Al A JIkS 3] )
AA A es A 7€ BrH9EHe Aol o]

Fig. 5 Pulse arrival time technique
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Fig. 6 Satellite Pulse Observation Technique

55,048 12.0 an/DIY
T T )

-]
crack tip

a) notch height from 1.D. : 4 mm
. REJ. 0%
55,048 17.0 m/DIVY
oo . . ]

crack tip
b) notch height from I.D. : 6 mm

Fig. 7 Example of SPOT (45°shear wave)

A& BFPAFH (Calibration Block)el 7€ 22t
9 =X2RE de ZF At A ASE Py s
o vl dAs £ Aol 28 43 AR S vn &
Aoz AF =278 Hrgct.

2.3.2. SPOT %+ Relative Arrival Time Tech-
nique

o] WY& Fig. 63 o] #¥ A< AW =Ag
WAL Al 9 A Azl 250 9 AR & Al
A atelE olgd TE ZME HrHI0, 118
Ao 2 BAPAGAL 2] Fol(A1FA FAL] 10%~
90%) Wslo] uhel TAE 7 2 AW BA e A
@7tx] Az F ALY AolE FHEe Aoz T
A33ke] Azt Aolrt AW S5 A% 7|7 ade
RE Fig. 7oA 2 2453 30}, o|¢} Zo] AF 4
@3 2 Alo] Alzel 744 (separation)S o] &3}
o el A7) & Brishs Welth. wEhA, SPOT
e 2guke] AAsF Ao ~ERH 27 = A 851
717b 2@sht 7t AL daFdle SPOTH
PATT ¥ 258 A28 & sith.

2.3.3. HALT (High Angle Longitudinal
Wave Technique)

o] W.e Fig. 894 Hiy ule}l o] JAalte] &

70° %3}, 60°Fd L 99 creeper 85 BEAE ALE
A AgA FAC 50% old=EE 2719] deep TE

TRANSDUCER LONGITUDINAL WAVE

CRACK TIP
PIPE WALL \
SHEAR WAVE ¢ DEEP CRACK

Fig. 8 High angle longitudinal wave technigue
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Fig. 9 Scheme of delta technique

2% Brte] A3HA WY (12)22A step wedge
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2.3.4. 9eH(Delta) ¥
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2.3.5. TOFD(Time of Flight Diffraction) %3
o) e NE AZoe AF AV|E 28 Ao
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Fig. 10 Typica!
method

time of flight diffraction

25

L

tr=g?te 15-X017

o Mlzgte (S X )

Fig. 11 Generalized geometry of the time of
flight diffraction method

A A5 E FAEA Fig, 113 o] 29 o A
A ZH(time of flight)®} 44 @&alet 4 24
Atole} "ol Azl g o] &t PF 713ErEQ #
A2 (2)-(4)ol ol8) 2 &ol& 34 (13,14) @)

JEEY, LR I, @ - (2)
1.7 EEN LR AR, ¢ LRI 3)
CT ={d*+(S —XP1V2+[d*+(S +X ]2 - (4)

q71A, Ce 259 =, de AP &3 o9
239 o], X& F 'BFA Ajole] 3t A AA R
B g Ade7A9 deleint. o] Wy Ay I
Aol AR 'Eate] 2zt 9FS AA tonzg
2 AZoly 27) Hrlele 8] de 2 A
@ 2dstel A% JAF =771 2] W&o A7} A
g AZ ot vAbIE A AH Fel dEX =
A o] g},

2.3.6. MOST(Multipulse Observation Sizing
Technique)

o] W& Fig. 129 Zo] €4 (tandem) &&A
= ADEPT-60 (Advanced Dual Element
Probe Technology-60)3 #& 54 &S A4
st Ag MPozFEl9 direct L-wave(direct
L-wave from the notch tip), 3] o) 2=
#¥ L-wave(S-L-L wave from the notch face)
2 ID creeping wavedl 93] 2= HEH S-wave
(S—C-S wave from the notch opening)& 413}
o A%te} A7) & SHste AozA AF A Azl
o) ulst Ads] £
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Fig. 12 The tandem transducer testing
technique
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