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Visualization of Ultrasonic Wave Motion around Crack by Shear Wave and Longitudinal wave
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In the ultrasonic testing, the diffracted ultrasonic wave in the vicinity of the crack tip is widely
used for the depth sizing of crack. It is necessary to clarify the behavior of the ultrasonic wave
around the crack in order to improve the accuracy of crack depth sizing. The photo-elastic
visualization technique of ultrasound has been applied for such a purpose, and it has been
shown that a part of the wave is reflected near the crack tip, and that a part of the wave goes
through the crack surface near the crack tip in the case of longitudinal wave. Then, it seems
that such penetration of the longitudinal wave through the crack surface near the crack tip has
been caused by the contact of crack surface by the displacement by longitudinal wave.

In this study, the observation of both longitudinal and shear wave propagation in cracked
glass specimen by photo-elastic visualization system and interferometric technique has bee
carried out, in order to make more clear the cause of penetration of ultrasonic wave through
the crack surface.

CEIEED - Ultrasonic Visualization, Crack tip, Crack Opening Displacement, Optical

Interferometry Technique, Photoelastic
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Applications of ultrasonic wave propagation analysis

for the assistance to UT inspection

gogogo
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The simulation of ultrasonic wave propagation is a very useful technique for analyzing the
suitable inspection conditions, and for evaluating the inspection results by understanding the
wave propagation phenomena in the objective structure for inspection. The analysis code for
UT wave propagation simulation have been checked and confirmed by the photo-elastic
visualization system whether the simulation results was corresponding to the experimental
data such as the wave propagation phenomena and the detected waveform or not. In this
paper, several examples of application of wave propagation analysis to the simulation of UT

inspection are described.

& - Ultrasonic wave propagation, Simulation analysis, Verification, Application for UT

inspection
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Simulation of the Transient Eddy Current Measurement for the Characterization of
Depth and Conductivity of a Plate

O0oooooooooooo oooooooon

A transient eddy current measurement method is presented to determine the thickness and
conductivity of a conductive plate. The conductive plate is induced by an air-cored coil, the
magnetic flux density along the axis measured and the various signals corresponding to plates
with different thickness and conductivity are calculated using a 3D transient eddy current
simulator. Characteristic features are obtained from the transient response. A similarity-based
modeling method is utilized in this study to estimate the thickness and conductivity of the
conductive plate.

: conductivity measurement, eddy current testing, impulse response, thickness
measurement
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Detection of Cracks due to SCC in Austenitic Stainless Steels by
Synchrotron Radiation CT Imaging
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For the inspection of cracking in structural components, ultrasonic testing (UT) is
recognized as an important and usual technique. However, it is generally not easy to detect the
defects and obtain correct information on cracks in the welding metal by UT. The accuracy of
crack size and depth data obtained by UT are sometimes evaluated by other methods such as
a cross-sectioning examination. As the cracks due to SCC are complex with a 3-dimensional
(3D) distribution , the numerical data obtained by 2-dimensional(2D)technique such as the
cross- sectioning method may results in error. In this study, we aimed to demonstrate to the
applicability of X- ray computer tomography (CT) with refractive contrast of the 3D imaging of
minute cracks produced in austenitic stainless steel caused by SCC. The 3Dimages are
successfully reconstructed by the X-ray CT technique using highly parallelized brilliant X-rays
from SPring-8.Accurate crack size and depth data were obtained.

EWHEES : Synchrotron radiation, CT Imaging, Austenitic stainless steel, IGSCC,
TGSCC, Ultra sonic testing, SPring-80
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Stress Relaxation Behavior during Thermal Aging of
Compressive Residual Stress by Shot Peening
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It might be given compression stress by the peening method in the nuclear power plant
components for preventing the stress corrosion cracking. However, it is not clear whether the
compressive residual stress is relaxed or not during long-term operation. In this study, stress

relaxation property of the compressive residual stress given by the shot peening was

investigated.

Compressive residual stress of SUS304 and NCF600 was tend to decrease after 350 [,
4380 hour thermal aging. It was thought that those cause were stress redistribution by
temperature rising and infinitesimal deformation by creep. It is necessary to confirm how the
compressive residual stress remains after long-term used during operating temperature.

C&EEED - Stress relaxation, Thermal aging, Shot peening, Creep deformation, SUS304,

00000 NCF6e00

obobooboo0oboboboooooboogoo
goooooboboooooobobooboooo
gsccooopopooboooobooboogo»anon
gogpogsccoobooboonoobooooooon
gooobooooboooobooobooo
geggobbooobboooobobogoooboobo
gogoooobooboboooobobobooo
gbooooobooboboooobobobooo
gbooooboobooboooboobobooooooo
goooooboboboooooboboboooo
goooooboboboooooboboboooo
gooooobooboboooooboboboooo
goooooboon

21 O0O0OOoOoOooOoog
0000000 sUs3040 00 25mmO O 70mmO

00 100mm0O O NCF6e00O O O 28mm0O O 70mm[

gomoommOOoO0o0o00oo01000000oon

0opoDo00oDoooooooooooooooogoon
0oo900d, thourDODODOOODOODOODO
7Ommx 100mmO 001y mOOOOOOOOO0O
00000000000 DOO0DOO0ODOO0DOODOOonO 0
pmOO0O0O0000000000000000O0
00o20000000000000000000
000oooTIcGODODOO0DOOOO0OOOO 200A0

01000000000000 (wt%)

oo C Si Mn Fe S Cr Ni

SUS304 | 0.04 | 0.51 | 0.93 | Bal. |0.005|18.14]| 8.05

NCF600 | 0.04 | 0.12 | 0.21 | 9.78 |0.001 |14.75| Bal.

oz200000000O00b0OoO0O0ooon

No. oad oad jooddooooo (ooa

1 X X X

2 o X X

3 x o X
SUS304

4 o o X

5 X o o

6 o o o

7 X o X
NCF600

8 X o) ¢]

o00OO0,xOOOOO

000000000000000000000 Vol4 2008



ossqooooooooooo

googo d goog | 00O god

SUS304

2 o
Hv=470 0 530 Skgfem® | 90

0.3mm 7mm

gbotnnvooooo9em/min0DO0OOOOO
gooobooob3gbooobooboobooo
ooDoOoOooossd/snourdo3s000noonon
gooooobooboboobooobobobooo
goz2880 32000 0000000000000O0O
gooboooboboooooobobooooo
goooooboboboobooobobooboooo
gopogoosseooooooooon

22 00000000

gbooboobobooobooboboooobogoobo2
goammibOioooOoDOooOooooooogXo
gboobooboobo40b00b0O0obOoobon
ooooboooboobooogOlCNoyanO oo
oo«“d0o0obobbooooobobboooooo
gobboooooiliooooobooooogo
2nmmUO000000000HAZDOOODOOOO
gooXboobooboobooyoooooo
gobbooobbodbbo xDoydoooo
gobooooboobobobooobobobooo
goooon

040XOO0O00O000O00Oo0oobO0ooo

0oooo ooo
0Doooo oDoooo
0o 40 kV
oo 30 mA

ooooo 1 mmp
D000 (26) 1200 135°
ooo 2201 B =128.7°0

googb2mm good

=¥

70

35

100

oiooooooooooocoooooo

dobooooooooooooooooooad

23 00000000

gboboboobooboboboooobooboon
0o0ob00o0booboOobonoogsus3o4d 3s000
B00hourJ 0O DOOOOOOODOOOOODODO
good

..nuggggoooog
3.1 sSussMnonoooooooooobon
gz20s8suss400noooooooooooon
gooboDooboboooboooboobgooooog
gooooobuooboobuoobuoobOooDbo
goobooobobobooboooboboboooog
gopooscomMPaOODODOODOOOODOOOOO
gooboooooooboobobobogooboo2mmO
goooooooobobobobofooooogoga
gbOO30sus34d0 HAZODODOODOOoOOooOOo
goboobbogobboobbUo xbo yoooouu
oo0bo0o0obo0oobbouogbbo xb2o000
poMPal DO UODOODODODOOOLOODODOOO

400

200

I
Oll"" L

-200 i//i
-400 ,//
i["*i/ -Aa-0000000

-600 —e— (00000000000
I I

0 005 01 015 02 025 03
0000000 mm)

0000 (MPa)

-800

gz0osusso4iooooooooooobooo
oooooooocooooo

400

e T
. - -
A il W -wz2%T 2

[ ] - /‘r/‘

200

-200 %
_400‘,Q/ -+-00000 (o X
-e-JO0O0ODO (oy)
-600 ~— 0000 0000000 (o X)
~—0 000 0000000 (o y)

0000 (MPa)

-800
0.05 0.1 0.15 0.2 0.25 0.3

0000000 mm)

gsgsuss4idoooooooooooobood
ooo0oD0OO0OHAZOODOOOOOOOO

000000000000000000000 Vol4 2008



ElEEE) cccooooooooooooo

goobogooooooooooboDbd 400 MPall
gobboooobobooobboooboboooon
cylOooobooobOooooooobuooboo
goooboog

3.2 SusdObnopooooooooon
g40suss4b0ono3soioooooooogon
gbobobobobobobobobonb
4380hour0 00 0000O0DOOOOODODODOOO
obooooboobooz2ssmMPa OO OOOOOODO
goooooboboooooobobooboooo
goobobobobobooooo2znmbobon
0000000000ODO0Db0OD0OO2616 hourd O
oooo2ammI000000OO0DOCOOO4380 hourO
golmmibOdDgoOoooooonooooobogonoog
gogoooobooboboooobobobooo
gboooboogoboobog
gs50b0e0bO00dobobobOooooobO
SUS3040 HAZzO O OOOUOUOOOODOo xOo yO

400
200
g 0 .
O 200 g —
O 'Y
O -400
o i[*i/( —— 00000000 O O
-600 - - 3500, 2616 hour 0 O O
—— 3500, 4380 hour 0 O O
-800

0 005 01 015 02 025 03
0000000 (mm)

o40000000000sus30403500000000
ooooooooo

T Ry
o y

S 200

S A

- ¥ —— 00000000 0 O
-600 -¢-35000,2616 hourO OO |

——3500, 4380 hour 0 O O
1

-800 '
0 005 01 015 02 025 03
0000000 @mm)

Ogs500000000008US3040HAZOOODO
o000 00000O0b0000000 xO

400
200 — +
0 / .-
< [ - -
= -200 ;
> L
© 400 L3 -
) — —— 0000000 O O
600 -+-3500, 2616 hour 0 OO
——350 0, 4380 hour 0 OO
-800 ' ' ' '

0 005 01 015 02 025 03
0000000 @mm)

Oed000O000000DOSUS3040HAZOOODO
o000 0ooooooboooooboboyd

00000O0O0O000b0DOO0O04380hourooon
goooooboboboobooobooboboooog
Uo00b000bO0O0o x=314 MPallo y=281 MPall
gbooobooobooboobooobooon

3.3 NCreOOU O DD OOODODOOODO

O 70 NCreOOO 350000000000 DOoOon
gooooobobobooboooboboboooo
gooobooogooosmmibgoooonoonog
ooooooooog43sohourd0oonooon
o3mmbOODO000000ob0obooobOobooon
goboboboi1s7MPal OOODODOOOODODO
susl4adooooooboooobuoooooon
gooobooobogo

gboobobooboobogosccoboooogon
gooooobobobooboooboobooboooog
gboooboooboobboooboboobooobogoo
gooboooboobobobooboobobooog
gbooooXbobooboooooboooooo

400 \ \ I
200 -4- 00000000 00O |
—e— 3500, 4380 hour 0 O O
g o0 —
0200 K0T ——1 .- ;3
O \ /'/’I.Il
0-400 *~
O T .
-600 =
Y S
-800

0 005 01 015 02 025 03
0000000 mm)

g7Oo0OoOoOoOO0OC0ONCre0OO300 000000
ooooooooo

poboboO0o00bo00oo0ooo0oooo0 Vol4 2008



goooooboobobobooobobobooo
goosoboooboooboobboooboDo
gooboooboboooooobobooooo
good

34 0D0O0O0O0OODOOOOOO

SUS3040 0 000 HAZOO NCFeooU O DO OO0 O
3500, 4380hourD 00 0DOOO0OOODOODOOO
gobooooboobobobooobobobooo
goobooobobOoooooobobooooo
gooooobobooooboooboboboooo
gooooobooboboobooobobooboooo
gooboooobobooobobooooboooo
gooooobooboboooooboboboooo
gooooog
gogooooboobobobooobobobooo

goboooooon
gboboobboobooobooobooooboo

obobooboooboboboooooboboo
gooooobooboboooooboboboooo
gooooobooboboooooboboboooo
gogeepobogoossooooooooooboon
SUS3040 0 0O 0O 63%0 NCF6000 90%0 00D OO
gobobooooobobooobbooobbooon
gooobooboobooboobog

_ougopoposussdooooooooon
0000000000 0ooooooodooood
oboob0odeo0OobOOooboOoOoO

¢'0 9849 x 10™x g** 010

gbobobooboboboooobobgon
gbooooobooboboooobobobooo
OooOo0OD0OOOO0OOoO0OoOoOgse00hourtoO
gbooobooboobooboobooobogoo
oobobooooobooobobooooboooo
goooooboboboooooboboboooo
goooboooboobog

ooboooobooooooboobooobooobog
gobbooobbooobooobbdg FrFEMDO
googooogoooooobogoo

dobooooooooooooooooooad

oooboooobobooooboboouobooo
SUS3040 NCreOOD O OO D DOOOO0ODOOOn
U0 boobooobooboooboon
gboooooooooon
0104380hour0 0000000000 ODOOO
gbobooooboboboboooobo
gobooboooobooobooboooogooo
020000b000ob0O0o0ob0obOooobooobo
oboboooooboobobooobooobo
oooobooobooboobooooon
g3oobobooboooboboboobooobo
oboboooooboobobobooooobo
ogbobooooooboobobooooobo
gd

5..00000

gboboboooboboboboooboboo
gooooobobobooboooboboboooo
goooooboobobooboooboboboooog
goooooooobooboooo
0i0goooobobobobobob SuS3tel
obobooooobooboboooooobo
gooooboooooooobbooboooobo
02000b0b0oo0ooboboboobooobo
oboboooooboobobobooooobo
oboboooooobobobooooobo
googo
g3ooboboboooobooboboboooobo
UOFEMDOOOO0ODOO0OO0OO0OO0DOOO0ODOOOO0
oboboooooboboboboooboobo
oboboooooboobobobooooobo
oboboooooboobobobooooobo
oooooooobooooooo

000000000000000000000 Vol4 2008



ElEEE) cccooooooooooooo

0ooo
1000 O0O0O0OBWROOOOOOOOOOOO
0DosccoOOOOdOOOnn Vol 42 No. 4
(2004) 12-22

2000 OOOOBWROOOOOOOOOOODO
000000000000000000 Vol 4
No. 1 (2005) 34-41

3000 0000000000000000000
00000000000000000 Vol 75 No.

oooo

000000000000000000000 Vol4 2008

7 (2006) 579-582

40 1.C. Noyan:; Residual Stress[] Measurement by
Diffraction and Interpretation, Springer-Verlag,
New York (1987) 206-207

5000 O000O0ONOOOODDDOOXOOooo
00000 Vol 54 No.7 (2005) 710-716

6000 ODDO00OD0O000000O0FEMDOOODO
000ooooooooooooooooooo
00200600000 (2006) 705-712

oooo



EBEEEl-cooooooooooooooo

JooooodddoCr-AMol U0 U OO
oo ouogdg

Electrochemical measurement for toughness evaluation
on modified 9Cr-1Mo steel weld metals after long-term used

goobooooobobooo
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The weld metal of modified 9Cr-1Mo steels is most low toughness in its MIG weld joint. It is
necessary to pay attention to the toughness of weld metal because of securing toughness of
weld joint. The weld metal of precipitated Laves phase after long-term thermal aging
decreased toughness. Peak of the current density (Ip) in the electrochemical measurement
was appeared in the weld metals of precipitated a lot of large Laves phase. It seemed that
appearance of Ip was caused by the dissolution of the Laves phase. The good correlation
between toughness and Ip was observed. Therefore, it can be said that toughness of the weld
metals suppose to be predict using Ip of electrochemical measurement.

(SR - modified 9Cr-1Mo steel, Toughness, Laves phase, Electrochemical measurement,

Peak of current density
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PODUUOOOOOOOOOOON

Results of PD training at the PD Training Center in JAPEIC

oooooooooooooo oooooooodod

O The 1st PD qualification examination in Japan started on March 6, 2006. The PD training
center has two functions in the PD system. One is training for the personnel who could not pass
at the first examination and would like to take re-examination within 30 days. The other is
annual training for license renewal. This paper presents how the PD training has been

performed in Japan Power Engineering and Inspection Corporation (JAPEIC).

oooo : Performance Demonstration, Ultrasonic Testing, SCC, Defect Sizing
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Short Note on the Design Margin of ASME Power Boiler Code

gogood
goood

oooog
gooog

[J ASME boiler code of 1914 edition was published in 1915, and many editions were, hereafter,
issued and the code developed into the Boiler and Pressure Vessel Code which includes the
construction code for the nuclear power component at present. According to the introdutory
of the boiler code of 1914 edition, the reason why the boiler code was set forth in ASME are,
(1) Many human lives were lost by the serious accidents of the boilers installed in the States.,
(2) Boilers needed the construction code which defined the safety rules, that is, materials,
design, fabrication, examination, test, installation and stamp. The contents of the boiler code
were based on the Massachusetts rule of 1909 amendment. The boiler rule regulated in the
Commonwealth of Massachusetts which was an industrial accumulation area was constituted
in the viewpoint which prevents the failure of rivet-boilers in service, and took the design
margin to a rivet into consideration. The establishment of the design margin and the degree
of the margin are matters which are based on prevention of the failure modes expected and
damage by the mode, and they are the so-called fundamentals of a design rule. In this short
note, the progress concerning the design margin of the boiler code is reviewed, and the design
margin which is to the foundations of code engineering is examined.

Ooooo : Design Marrgin, Ductile Fracture, Brittle Fracture, Graphitization, Creep Damage,
Internal Pressure Design, Maximaum Allowable Working Pressure, Allowable
Tensile Stress, Design Rule
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