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Reliability Evaluation for Guided Wave Testing of Elbow Pipe Thinning
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A guided wave testing is used in non-destructive inspections for pipe wall thinning and detects

defects over a wide range of pipe. In this paper, first, hit/miss results are calculated from signal responses of the
guided wave testing by using thresholds. The hit/miss results decide POD curves. We confirm the differences of
the POD curves affected by the thresholds. Second, an optimal parameter tuning method which is effectively
adjusted based on the condition of testing is integrated to the POD. The validity and effectiveness of the proposed

method are shown through the experimental data.

Keywords: NDI, Reliability evaluation, Probability of detection, Guided wave, Pipe wall thinning measurement

1. [XCHIC

B, BB OEREIC L 2B DRI &R ShD
Fill A AR T2 D DA D—2IT, A REZ%E
TN IR AEED B D, A NIRITRIEHH SRR rTRE
IR TTH Y | B DR A —FEIEHIT X B,
L LB VR TEIZRBO UL, 510 & SO R S
IZ& o T BRHIEENT K 2R OEE SJRhke S
IZXDIEBIREDENPEL DT80, MEEREICE - T
PG OGRS B2 B[1), —7. FEERAEOEHE
PO EERHMO FIEE7: POD (Probability of Detection : #it
fER) IEMPRESITND, ARFSETIEL, POD £ HW
T, JRARRHOIEREL 725 HA Rl OIEE 5 OBIED
ZALDSBRAFER OGRS 2 2 IOV CHER T 5,

2. Hit/Miss i&IZ&k 5 POD DHESE

POD Z JHWABHEMEDFHIIC OW T, ABFETIX
Hit/Miss {£ 456 3%, Zaud, it Hit) <> b4 1,
FRH (Miss) A X h%& 0 & L7-A X by FEH
WL 2 fEERIE L L C POD 2 HEET 2 THETH D[],

HEa' OWAD POD OET LA E LT
(a'/ago)P

T+ (a/aby)P @

POD(a') =

RTINS SR T 657-8501 S lde = X /<
BT — 1, #ERFRFPES AT AMERFIFEEL
E-mail: kojima@koala.kobe-u.ac.jp

% AV 5[3], 50%DffeE CRat S AR D Zag, &5
T A—4p%, FpT—4% (POD¢(a")) &ETNLD
RN/ INC 25 LD THE= o — N AEE W THEE L,
POD DETIIVERIET D,

3. BREEEDELTK S POD DLLER

TVRT O 4 P, fIE S o FT. BRI 4 2 PTichR
HRE A EIL (Fig.d). 0.25mm 32X A 2.00mm (2
72 7% F CHH SETBNAUET D, 30 - 40 - 50kHz @
HA REZE S, JAALE - PAES OFFRAE D
BT DR ARE L (F—2 82t : fEE R
TF5EEE) | JINEE L CORGREDE B L DG DERY
— 7 Okt A, ZONE - JEEBICIT 25K L+
%, LT, fKIED 30 - 40 - 50 - 60% % BfE & LC,

FEEOZESPEEL Y b RZ U O, /hST
AUIARE 0) & LT, BRREICHIST 54~ My
NEpkd %, BEMEL 722 213 8/ NS E bR T
XD XDl BRAERENREIL 720, LV
DOREHEORET — 2 TIN5 2 &1l D, KAV
e bBHEE L7 POD 14, Fig2 O X 9272572,

EHEICB T DRHBIEAME < 72 H1F Eag, DR/ N E
<720 FEEOWBARRIICIST 2B & xts L TnhbH0
T, ago &% 2 & TIEHEOBED L~UIx LT ER
T ORS O % 7LD Z EINTE D000 5, Wil



B LTI DIE S 033703 > TN D & & (2, [FEED
BfiE%E & DL~ UBRETIUIROVDETIRLZ &6 T
&5, £l2. POREVNEELH B30 D3RI 0 Syfiie
DENZ LD, REOHE LHEETX 5,

4. BERREERELI-ETILOHTE

B A RS BADIG U UERICERET 5 2 & TFig2ic
ARLTE R D 78 TN ORI FTRE L 72 575, IR D
PLES AT HE B OINESEREDSRIH L > TL, TREag,
0 BROEADBRH SN RWEE b H D, ZH D5
PRI U S 2B 2 Bl ™ 2 5 2 & T,
BRI ATREL 72D L& 2 D,

at™s' ZRFET B2, FP abo 2V Ta' Lat & IE
BT 5,

a=a'/as,, a's=a""/a}, ()]

IR ONLE & ATHE B ORI ERE OB L T 5
72007 A—HAat (i) « Aal (B %, a1
HAT D,

at™ =1+ Aa* + Aaf 3

WIZ, BHFENOHELNLA N My MIgb £ <

BET D40t LAl T T2, Bl bREE ERI LT 2,

m n
min 0;;
Aalaaf Z b
=1 j=1
2
0y =[ 2 U Y Xy <0 @
exp(—xi_ j) —1 otherwise

Xij = (Zdzj - 1)mi,j

mi,j=a—(1+Aa£+Aajf)=a—af§s

W= o— MBI L > THEE LT24a 2 G)ITRAL T
KD S ORfE A UGBk Lo A X
k> MZEIT 5 POD % Figd (ORT, 22 CliE5E
D 50% % HHE L LizA X by ME AW EOR TR
LHEET B, aly S FA57-Z L TL Y EUOIER RS
KR BB LR ST L CHfERENEL TeoTl b
W3NG,

5. $HYIC

AWFFUZRBNT, BB OTIVR TERIZ BT DRI
WTHA R RO TR D E B AR~ T=7— & >
5 POD #HEE L., 12 5EDOMEAZE % 7~ POD Zii~%

T THREOREES LI HER T2 Z &N TE T,
F 7 AR A ZE LT A bR~ POD A3,
WEOREEN ENo7-Z & A MER LT,

A &=
Fig.1 Pinning Location on Elbow
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Fig.2 Comparison of PODs based on Thresholds
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Fig.3 Comparison of PODs based on Conditions
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