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A Study of Phased Array UT for Austenitic Stainless Steel Weld Metal

oo0ooooooooooooooobooobooboog
U

Phased array UT technique has been applied to various applications. It provides us with a
multiple angle beam testing and real-time side view imaging of defects with sectorial scans.
We can recognize positions of the defects directly using B-scan or S-scan images. B-scan or
S-scan images are reconstructed from multiple A-scans, however, even if sound velocity of
materials has anisotropy. In this study, we applied the phased array UT to austenitic stainless
weld metals which has heavy anisotropy. We compared the experimental results and FEM
simulation results for estimating the influence of anisotropy. A simple calculation using
slowness curve were applied to predict of actual refraction angle (direction of energy flow). [

[ . Phased array, Austenitic stainless steel weld metal, Beam skewing, Slowness curve
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Simulation of the torsional mode guided wave reflection beyond elbow

ooo0ooooooooooooboood
goooo gooog

A study of the reflection of the torsional mode guided wave from circumferential defects
beyond elbow was carried out using a large scale of three-dimensional FEM code. We are
trying to utilize the predicted displacement field to optimize the measurement condition or
estimation of defect detectability. A displacement field of torsional guided waves in elbow and
piping beyond elbow was computed to predict a reflection coefficient. Simulation results of the
reflection coefficient of circumferential defect were compared with the displacement field. O

: Guided Wave, Elbow, Piping, Wave Propagation, Three dimensional FEM,

Reflection
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Pulsed Eddy Current Measurement of Carbon Steel Plates’ Thickness[]

U
ODo0oooooooooooobOooooooonn
g

A pulsed eddy current testing system was constructed in laboratory. High resolution AMR
(Anisotropic Magneto-Resistive) sensors were used as the magnetic field detector and various
countermeasures had been taken to reduce noise. Pulsed eddy current testing signals of
carbon steel plates with various thicknesses were successfully taken through thin aluminum
sheet and simulated insulator. This result implies that it is practically possible to apply pulsed

eddy current method to measure carbon steel pipes’ wall thinning. 0

: pulsed eddy current testing, magnetic field measurement, AMR sensor,

wall thinning
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a) Logarithmic scaled pulsed eddy current testing signal
of carbon steel plates, covered by 0.5mm Aluminum
thin plate, the simulated insulator is 80 mm in
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Fig. 6 Pulsed eddy current testing signal of carbon steel
plates, measured by a system using AMR sensors.
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Development of high temperature matrix array probe for 3D-SAFT UT techniquel]
[J which is applied to continuous monitoring
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O

Stress Corrosion Cracking(SCC) phenomena in the nickel alloy weld have been increased
in Japan and in worldwide. It is well known that the detection and depth sizing of SCC by UT
is difficult in this portion. New UT technique which uses three dimensional synthetic aperture
focusing technique (3D-SAFT) has been developed and applied to Ni alloy dissimilar metal
weld (DMW) which had EDM notches and SCCs. It was verified that the 3D-SAFT UT technique
has the superior capability about the imaging of the shape of SCC in particular region without
probe scanning. Therefore, such capability has the possibility for continuous monitoring of
SCC's extension at the fixed position on the component in high temeperature environment.[J

In order to utilize such capability of 3D-SAFT UT, the fundamental development of high
temperature matrix array probe and its experiment and evaluation have been carried out. [

& - Ni alloy weld, SCC, Ultrasonic examination, 3D-SAFT UT, Shape of SCC,
Imaging, Continuous monitoring, High temeperature, Matrix array probe
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Sustainability of compressive residual stress in dissimilar welded joints by shot peening
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[0 Stress improvement processes are countermeasures against the stress corrosion cracking
in nuclear power plant components. It is necessary to confirm whether the compressive
residual stress exerted by stress improvement processes can be sustained under operation
environment. In order to evaluate the stability of the compressive residual stress during
operation conditions of nuclear power plant, residual stress are measured on the surface of the
dissimilar welded joints; heated up 593 K, keep 2 hrs, and cooling down to RT, 10 times
repeatedly. As the result, it was confirmed that compressive residual stress was sustained on
the surface of the dissimilar weld of austenite stainless steel (SUS316L) and nickel base alloy

(NCF600 and alloy82) under thermal cycles.

RS - Sustainability of compressive residual stress, Shot peening, Thermal cycle,
Dissimilar welded joint, Material property
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Short Note on Minimum Thickness Development for High-Pressure, High-Temperature Tubes

ooooooOoooono

ooooooo0oooao

0 a

In ASME Boiler and Pressure Vessel Code, Sec. I-2008Addenda, PWT-10 and Tabl% PWT-

10, maximum allowable working pressure for tubes, were deleted. The convenient design rule,
which was applied to tubes in water-tube boilers, was deleted, for ASME Sec. | committee
considered that the weld strength reduction factor should be incorporated to the tube design
in PG-27.1. And the similar convenient design rule defined in Table HG-315, minimum
thickness of ferrous tubes, in Sec. IV had been deleted in 1998Addenda, for the external
pressure design was incorporated to tube design in addition to the internal pressure design.
The convenient design rule is incorporated in JIS B8201:2005, stationary steel boilers -
construction, the rule are applied to many boiler constructions. On the other hand, the design
standard originally referred to ASME codes, nevertheless the some rule in the present standard
was independently developed. Therefore, whether the deletion of the convenient design rule
in ASME codes is incorporated to the design standard or not, the discussion should be
carefully carried out based on the design standard development history. In the short note, the
relationship between ASME convenient design rule and the JIS standard design rule was
studied, and the standard design rule was successfully verified. Finally the supplemented
condition for the convenient design rule was discussed, based on the verification.

CEMEED : Cylindrical Shell, Tube, Minimum Thickness, Internal Pressure, External Pressure,

Ferritic Steels, Design by Rule, Boiler
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The viewpoint of The JAPEIC KAKUSEI examination

oooooo 0oooo
O

The JAPEIC KAKUSEI examination of Japan Power Engineering and Inspection Corporation

0 JAPEICO have been used to confirm new technology of such as material, welding of repair,
structure and repair method. We can find two points for new technology. One is, of course,
validity of technology. The other one is of how to explain. We have more flexibility of how to
explain under functionalized regulatory standard. But more flexibility of explanation means
less explanatory. The JAPEIC KAKUSEI examination have been familiar with the balance that

between them give seriously influence to progress.[J

O

oooo : KAKUSEI examination, functionalized regulatory standard, flexibility of explanation,

explanatory
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Various visual acuity demanded by nondestructive examinationl]
converted to decimal visual acuity
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As for visual acuity in Japanese, the decimal visual acuity is used. Various visual acuity
demanded by nondestructive examination are the cortical vision. Therefore, we cannot have
actually feeling of various visual acuity demanded by nondestructive examination. Various
visual acuity demanded by nondestructive examination were converted into the decimal visual
acuity. The converted decimal visual acuity are 1.0 or 1.3. These values have same as an

averaged decimal visual acuity (1.2-1.5) on Japanese.[]
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ooono : Visual acuity, Decimal visual acuity, Nondestructive examination, Cortical vision
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