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Evaluation of Phased Array UT Applicability using Ultrasonic Visualization Technique
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Phased array provides many advantages over conventional ultrasonic testing method, but phased

array has also limitations. This paper describes typical results of the experimental sound field

analysis generated from the array probe. A photo-elastic ultrasonic visualization technique was

applied in this study. The sound field of shear wave generated from the array probe was equivalent

to that from the fixed angle probe.

Keywords

Visualization

iRLBIC

71— X RY LA #EERW SRR (UT)
Tl BEEREZEGLL TERT S I EITMA,
BERE—LD NN, E—LADEROFE, H£ED
WEIEZEBEIIRETDHIENAEEVIEEND
D, EFE, RERERTYA D> ZICERINTE
Tws Y, 7Jz—XR7 LA EE#EHT 2 L THE
WROCHEIEZMMATIEVWIBANS, REED
WHBERE—LADNREEINTND Z EORIEY, #
FEEOHIRZEET L ZENEETHD, S 5ITHE
ISR EFEAEH T 5581213, R UTEED
M5V DMERPER UT BT K2 REHEREORE
PEE DR NAT R TH %,

T —ART7 LA EICBITDRESRMEDHIE & W
SWMT, EFESIILTY LA Sk ORE 7 (F
T Ev T, HubERE, BRI SR E —
LD EIEZ, I 2R OB E I 2 &8N %
BLEELEOELZS I 2L — 3 VBT TRl L
oo TORER, BEMEATLIRMHETBNTIEIESEN

B - JEMERE R L 2 — il L 2 — vol9 2013

Phased array, Ultrasonic testing, Photo-elasticity,

DEWThH > THHRMERMIC K DR Ok o
B ORNTIR) ERSRAERNELS, EROMAZE
BIERTED B RLE Y,

ARETIE, FEEREY 7 E I O nIE L & W T
T LA RTINS RET ZE S EEZERL, @
DRMEERG TS 2 BT 45 5 70 EITHB W
TAA>O—=TRT V=T« > 7 0—TDFHAEDIK
MR Lz E72, A 70 EEE A D RER
ZMETIE, sk UT A OREE A ORME BRI B 0
T, AFRIVDIERNCZED < FHETIRE-NEH L W
EDERINTHO Y, EiraC S e HET S
fENTIREDE RSN TWB " 22T, BN 70
BEXOREVWEERBLEITH LT, 6k UT AHOR
EAORARMTICB T 2 EHOMITHEE, 7 x—
ART VLB LB E S OB R 2L TEWL
AT B &, T —ART7 LA EBITKREL
7T A & RO R A 2 i Ul 2 iR L
7z



MR ERUEM

FHOBRITIE, BT TR b E 2
W, TOEBETIENATICAHNT DHEE (REL
CHEGROHS ) NEEROFIET bbb RKEA
WS SRR LT D ™, GB35 8 35 3 T
FitiEz @AY 2729, BIREN DHEN RN D
O EHEDHAM I, BT A& U, B,
WJE 50mm, BT E 20mm, £ 300mm DT,
RIED 1/4 & 3[4 RS ALEIT ¢ 3.2mm O E WA %

BT DE, HEICES 15mm OE®E /v F &%
7z 2 fEEMAL 2,

7 LA BREE MOREk UT O R &8 13T B
(MC64: (28, USIP12: 7 5 k7 L —< L)
2RV, RVIGRTHROGEM 2554 28
BOELEBRR LU=, 7LAHMFIIr/IEZNL
THERZEEL, R—0r7 Y ETRERTEDHZ
ZEELUTHEFTAAENS 10 EORERLZ5 A7,
2R =¥ 2Tk HORMT NS HET Dl
FE— A0, HERD 70 NS 90 R O IC
FEL TS, ZO&SHGEHR 30 EhS 35E
HEICHELTVWD, ZZTOTT—ART L1k
TIIRENRSGMEE L THEMERE 33 EOREE L
7o FT7, T LA EMTOEEOERLHIEDENK
BPNEN-D, ETExFZTES -BRETR R
EXEhE FROIEICEEE L, By alicig, R AL
SMIRER UT F OHRflT & R RNE 2 Rl#k L 7=,

JEHT A 70 EEEA S KERIETAICBN T

IR

3.1 HEFASEE

T LA BT R OESR UT F O [ E £ O 2} e fil
TINEFEAE LA 45 EOE B ZR 106K
BITRT, HELATLAEMT 1, 7 L1 8T 2 &
) 2Z10x10A45 )5S FE4E U 72 i/ X)L X 2
FRATREE THR L ABRTH D, HEEe
PO HEN R 2720, HEEHRE—L0FmEIT
WOMRIZET, LAF, BITADOENVNS T L —T 1
> 70— T QFEARI % O RIS 2 - U 72,

HIE— L OB R ) 13T X &
MO)%L@;‘Ebs@f:&b%’J 50 EIZ/a > TWah, &

CRICEFTATHD I EDNHERTE D, ks
ﬁ@ﬁﬁt%'%bt7v4W%?2 IBWTH,
FTE Y FROFHICKH U TEERS T3 Il N
W, T L—T 1 70— T Ok IR EIIER
SN Tz,

3.2 *ﬁi&ﬂﬁeof;‘iiﬁ

RIZ REERRI 60 BICHELRET LA
%%1&01%¢Tlﬁﬁ@%ﬁﬂﬁmfﬁm
FOOFRAELZBER OV ADBREREZS AR 4
MHER6I1ZRT., B4 KMUKES5 TIE B1&RUK 2
EERFA—DIHEE[BAL T 60 EOR % iA(F
LTWBZENHERTE D, Ak O RHA 45 £
OGS E[FERIZ FHOBITAIEH T A EHM D
ZHDOENWDZHK 70 EIZ/> TWBMN, &HI

PSR UT VLD [EE 412 K R ERi 7 DR EHT B W A CEHATHO, 7&4?%%#b%$btﬂﬁ
TIRREINTWDMRE, 72— X RT7 LA EEE A OB NS FEL 2 E 5T, FIEF%ET
KBFEBEOEG & i Lz, Holz,
K1 BERE-LAOEERHRCEMT O
EERM 7 LA REF TESR UT RRALTF S
ﬁ/&ﬁx‘lﬁ 45 ngf ' 27 10x10A45 *1
7 LA #F 1:5K 0.5x4-16ch 16ch ™" R UT IR
N . IHEDAEE 30.7 E 478x9A60 T L BT
RiRHPS 60 K (5K Bx4 1B, WENBAO ST E) (MWB60-4%7) | B, TL
A R F DX
7 LA R F 2:3 0.5x20-32ch 20ch ™' 2M10LAT70 EREDRE
2RO —EVTiRKE JHEDREE 16.6 £ (WSY70-2%%) eE¢:i 7 ()=
(HEERA33E) (3K 10x20 10, HEERFMABAODIYE) 4M10LATO EER,
(WSY70-4%?)

(% 1 RERMMEAE, %2 /50 0L —TE)

VB - IR AR £ 2 — L B 2 — Vol.9 2013






33 2ROV VU—-EVIiKE
B7KOR8IE, 4T LAHMT1RI2MN5
2RV —E S TREEOLELTHESEBZ PN
WADBRMERTH D, & HITELRIR DM 45
JER ORI 60 EERU 7P EEZBHL TWS, K
91k 2KV U —E > THEMADOHEMT NS IEL -
TNV A D& LT 4M10LA7TO(WSY70-4) DH 55
EEHRLEMETH D, BT ICk> TEEH O
BIIRBLZHODKZHE (a) TlE, KHIZLO &7
U7zfies &, FIRRICHA U2 RR (i s &5890)
OWENBERINTHO, K (b) TITHERE TRHL
TR (S ERET) &S OBSICIRB O fEE A HEN 1T

(2)X{FRDKE

EGLBICLYBE
BN AEERRTR

RS EE TR L/IRORE

ERNECLYET
B ULAEEIE R [

ol
ok

OH#ERQ@ROV—EXTR)D/ v FT
K&t UIZEROKE

M7 #ERABIBEQRIV-EVIERE) K8 #ERAIBEQRIV-EVIIERE) K9 2:k7U—ES TR ERIRMT (4M10

DRETT VARF1PSRELL DRETT LI RMF2hOREL
TERBE R/ NIVADFEMERTRALRER

BE R/ NVADF AR RIEFER

OEENPEE TR LIRORE

O#EEQ@RIV—EXT RN/ v FT
REtUIZEROKRE

T REHL 23 (L &8 ) BT 5, Hi
TIRE U 7= IAS /A & [F U AETRET 5,
T— R L 72413 90 B (EmITEE) 755 70
EREEDOHMNIIAL E#RL TW5, ZOMtkIE 2 X
J)—ETREREITINTNDEHDTH S, (c)
3/ v F TREZOEmTHD, /vFTRELEL
e (L ERET) MO Z OfEEAS / » F TIRET 2B
ICE— REH L 72/ (ST &2 d), LT/ v F
TR U T e 23 ST T 5 2 (R 9 2 BRI R I
T RAWL 230 (S2 L) BRI N TN D,
2R —E 2T Wik TUMER & BRI AR e 7 ik
ZRLUTOWDN, 7 LA i EEEMD 2R ) —

()X (ERDKE

(DR EE TR L/IRORE

OHERQROV—EXTR)D/ v FT
K&t UIZEROKE

LA70 ; WSYT0-H)INSFELZBER
INIVRAD BRI RLAE R

VB - IR AR £ 2 — L B 2 — Vol.9 2013



BFA )

(it RFAEE

10 Z7z—ARTUAEICHBIFEDHRELLASALRABRADRE

YRR TN BAE LSS RO v FT
KE3 2B E B ORI SFHET Dm0 T
Z, BIERA%ETH-o 7.

3.4 RBIFATOEZIEBZ5I58

1013, B%E L7 ASHa &R 7= JE 4 M D B
RERT, BRI O ORERTH S, KIS
R BB OER LRI, ARIVOERITEE SN
LZEFATHO, ARET— T NERL ZEHFAT
BB, JEIA 70 ELLFTIEAR)VOEED O
WATHDN, BFANT0EEBRD EERNE
CIxC®, JE#ifa 80 ELL LoMAEIZIZRS RN
ENMEREN, UL, IS OmE A0 EHHE
13, RHIZE D DXL RLE TR U RBEEDOISE THI
5N TV AHER UT IS BT 2w ™ & RfED
BRERLTBY, 7J—ART7LAEEOHSET
R ERUTETHSN TS HMA LR CFERT
HBHEERD,

4 3=

ek UT I CRIGRIEZITH N SN TS HRER
74T H DRI R 45 1, 60 LR O 2 KT Y —
2 UWEOERLET, 7Jo—ART7LAKICKDH
EIRFGZEBRNICERE LR RV S
NTEMEEAORARM TS5 FHAET 25 LR
HETHDHI LR LT, Fiz, 710 EZHBADHZRE
BEFAICBNWTIE, ZARIIVOERINSFRELZR
AL ERZECDZEBHER L, ZOER,

B - RN AR 2 2 — Bl 2 — Vol9 2013

—10 —

80 i-
—_ ¢;O% (o] O ¢
: T ’15‘94—'
I D et
- [o] g‘j == ARNDER _ (W)
are ;:3!1!& dremos
e L O R TMIE b SMHz
> o iR
50 L 1 1 | | ]
A 3 8 40 L+ a4 4
ANA[" ]
(L) R RIAE
B3k UT 0 [ M O RHE BT O 3 1E TR

LTCWAHEREFERTHD I EHERTETHO,
TI—ZAR7LAEIIBWT, kR UTEQHEN
THICTIERTES D EEZ 5N D,

SE Xk
(1] HAREBZ WS BAHE JEAC 4207-2008

(2] &I, (UM, 54 : Phased Array 3 i T
BHOBMEI I 2L —2 3, EMERETHS
B2 mEEFIRIC K 2 IEBIEREM L >R P T A
ARG OCEE, WAL 174E 1 H 27 H, 28 H, P.1

(3] (3, B : BERPNEZ I OEHM BRI
K B TR, JEBEMTE , Vol.36 No.9, 1987,
P.605

(4] &, P S HEGRBROBSN 2 21—
gy, JERHERE , Vol.43 No.4, 1994, P.223

(5] HABRIMS HfiEE JEAG 4207-2004

(6] AKF © S PRGSO A BT D % L A
i, JERREMA, Vol.31, No.1, P.2, 1982

71 ARKE, T, FK, #E&i‘%*ﬁﬁ, ¥ 53% 125, P.763,
2004

(8] 1%y, $kaE BeAfrbFEiT ¥

%, No.276, 1962

= B



iEaki—n RAERHEFHEBAT (CRI T DI ZR

RUYE—FHL N EZRV=
TV R ERIEA DB

Challenge for torsional guided wave testing beyond elbows
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Ultrasonic guided waves have been widely applied to the long—range inspection of piping.
Because of having many wave modes with different sound velocity, guided wave testing beyond
elbows is very difficult to interpret testing data. This paper shows the computer simulation results
of guided wave propagation and prediction of signals from reflectors beyond elbows. The simulation
results indicate that amplitude of the torsional guided wave propagating in an elbow part and
straight pipe beyond elbows takes the distribution due to the shape of the elbow. The prediction of

torsional guided wave propagation and reflected signals beyond two elbows is presented.

Kevwords Guided Wave, Piping, Elbow, Wave Propagation, FEM
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Visualization of ultrasound generated by an EMAT
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This study shows a visualization method for ultrasonic propagation generated by an

electromagnetic transducer (EMAT) and confirms actual behavior of ultrasonic waves generated by

an EMAT inside a test object. In this method, a scanning mechanism which can hold a piezoelectric

ultrasonic transducer is mounted on the specimen surface parallel to the traveling direction of

the ultrasound generated by an EMAT. The piezoelectric ultrasonic transducer scans a two-

dimensional area on the side surface of the specimen to obtain images that represent transient

changes in the intensity distribution of ultrasound on the surface.
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visualization
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Enhancement of Defect Sizing Ability by ECT Data Fusion
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In eddy current testing, the distribution of eddy current is disturbed in the presence of cracks.
An equivalent solenoid model and a loop current model were proposed respectively to model the
bypasses of eddy currents to the underside and longitudinal ends of a crack. Eddy current testing
signals were qualitatively analyzed by using the equivalent current models. Simulation showed that
the signal due to the bypass of eddy current to the under side of a crack was appropriate for the
crack depth, evaluation and the signal due to the bypass of eddy current to the longitudinal ends of
a crack was appropriate for crack length evaluation. The reliability of crack sizing is enhanced by

using the fused signals.

Eddy Current Testing, Sizing, Magnetic Field,

Data Fusion
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Fig. 1 Excitation coil and crack.
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(a) Bypassing of eddy current to the underside of a
crack and the equivalent solenoid coil model.

\/i, 4 B1 1 B2
o R ! o=~ -~
> CaDSD
rry

(b) Bypassing of eddy current to the longitudinal ends
of a crack and the equivalent circular coil model.
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Fig. 2 Perturbation of eddy current and the equivalent
current model.
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(a) Maximum amplitudes of magnetic flux density signals
of 15mm long cracks, the depth varies from 0.2 ~ 3.3
skin depth.
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(b)Maximum amplitudes of magnetic flux density
signals of 4mm deep cracks, the crack length varies
from 5mm to 20mm.

Fig. 3 Maximum Amplitude of magnetic flux density
signal and the depth & length of crack.
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Fig. 4 The estimated crack depth.
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Sustainability of compressive residual stress by stress improvement processes
B - EmERERTEYY— Wl BB

Stress improvement processes are countermeasures against stress corrosion cracking in nuclear
power plant components. It is necessary to confirm whether compressive residual stress induced by
stress improvement processes can be sustained under operation environment. In order to evaluate
stability of the compressive residual stress in 60-year operating conditions, the 0.07% cyclic strains
of 200 times at 320°C were applied to the welded specimens, then a thermal aging treatment for
461 hours at 400°C was carried out. As the result, it was confirmed that the compressive residual
stresses were sustained on both surfaces of the dissimilar welds of austenitic stainless steel
(SUS316L) and nickel base alloy (NCF600 and alloy182) processed by laser peening (LP), water
jet peening (WJP), ultrasonic shot peening (USP), shot peening (SP) and polishing under 60-year
operating conditions.

Stress improvement processes, Sustainability of the compressive residual stress,
Austenitic stainless steel, Nickel base alloy, LE WJE, USF, SF, Polishing
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The Movement of PWHT Requirements for Austenitic Materials for High Temperature Service

migEgER Kfq B—

PWHT for the welding joint of austenitic materials is not mandatory in several construction
Codes. However, some kinds of materials, such as alloys 617, 800, 800H and 800HT have
susceptibility to Stress Relaxation Cracking (SRC) in the temperature range between 550°C
through 750°C. Since these materials are expected to apply to the components for high temperature
service, it can be the serious matter of welding constructions. According to the results of recent
research on this matter, PWHT is the important process to avoid SRC. Then, it has been examined

at the ASME Code meetings to provide PWHT requirements for austenitic materials at issue.

PWHT, Austenitic materials, Stress relaxation cracking,
ASME Code
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Revision on Limitation to exclude Radiographic Testing Applicable to Boiler or the like for
Domestic Code.

wrrez BRI B2
Japan Power Engineering and Inspection Corporation (JAPEIC) has contributed to the activity
for the revision of domestic code known as “Kagi-Kaishaku” (“Interpretation on Technical Codes
to Thermal Installations for Power Generation”) more than ten years. Several standards of other
domestic or overseas one are adopted or quoted in “Kagi-Kaishaku”. Therefore, it is necessary to
discuss that the revision should be adopted in the code or not, when those standards are revised.
In this report, the proposal concerning the limitation to exclude Radiographic Testing applied to

the boiler is introduced, which currently discusses in the committee for “Kagi-Kaishaku” revising.

Kevwords ASME Code, Kagi-Kaishaku, Radiographic Testing
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Situation of revision request in "the Interpretation chapter 10 weldment to technical standard
of thermal power plant”

wieses R Bt

“The Interpretation chapter 10 weldment” is revised in 2007. However, “the Interpretation
chapter 10 weldment” is not revised afterwards. It is necessary to maintain “the Interpretation
chapter 10 weldment” to the latest. Therefore, we are submitting the revision request of 22 to
the electric power safety division. The outline of the revision request is introduced. The revision
schedule of the Interpretation has not been clarified yet. About five years pass from the first
revision request, and as early a revision as possible is hoped for. Additionally, we are always
raising the revision demand for “the Interpretation chapter 10 weldment” from you. It is possible

to demand from the homepage of JAPEIC if there is a demand.

Kevwords Interpretation, Weldment, Thermal power plant
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