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Appropriate Welding Conditions of Temper Bead Welding for SQV 2A Pressure Vessel Steel

gogbobooobobobooobbogod gooogn
Welding Research Institute-[] 0

Industrial Institute of Slovak RepublicC] Peter BRZIAKD
Polish Institute of Welding(l Miroslaw LOMOZIKO
gogobooooog goooog

Temper bead welding technique is one of the most important repair welding methods for large structures for
which it isdifficult to perform the specified post weld heat treatment. A ppropriate temper bead welding conditions
to improve the characteristics of heat affected zone (HAZ) are investigated for pressure vessel steel SQV2A
corresponding to ASTM A533 Type B Class 1.

A thermal/mechanical simulator isused to give specimenswelding thermal cyclesfromsingleto quadruplecycle.
Charpy absorbed energy and hardness of simulated CGHAZ by first cycle were degraded as compared with base
metal. A behavior of improvement for these degradations by subsequent cyclesis discussed and appropriate temper
bead thermal cycles are suggested. When the peak temperature lower than Acl and near Acl in the second thermal
cycleisapplied to CGAHZ simulated by first thermal cycle, the characteristics of CGHAZ are improved enough.
When the other peak temperatures (that is, higher than Acl) in the second thermal cycle are applied to the CGHAZ,
third or more thermal cycle with temper bead process should be applied to improve the properties.

Ranges of appropriate welding condition are selected based on the above results. The validity of the selected
ranges is verified by the temper bead welding test.

Temper bead welding, Repair welding, Low alloy steel, Pressure vessel steel, Welding thermal

cycle, Toughness, Hardness, PWHT
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Table 10 Chemical composition of SQV2A used [
0 wt% 00 36mmt0

co SiO MnQO PO sO NiD  MoDO

0.18 0.28 143 0.006 0.002 0.69 051

Rolling direction
B S E—

S

111
11 57

(a) Specimen for thermal cycle simulation test
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(b) JIS Z2202 No.4 specimen for Charpy impact test

Fig.10 Shape of specimens to simulate welding[
000 thermal cycles and Charpy impact test.
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Fig.20 Simulated welding thermal cycle.
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Fig.30 Charpy absorbed energy and Vickers hardness for 0
double thermal cycle.

Fig4O0OOODOOOODOOOODODOO
goobooooooobobobgAcioboog
6500 0O AclO Ac3D DO 7900 0Ac30 I ODODO
QLD bbbbbOO00dooooooon
gi3o0soooooobooooobooooboo
goobooogoesoobobU0 a™nbon



DoooooooosQvzAl 00000 ooooooooooon

Peak temperature of 3rd thermal cycle Tp3 (K)

500 600 700 8C|)0 90.0 lOIOO

53 ' !
400 i © oé;._ !( o
(¢]

I
I
]
|
300 0 | 1
[}
I
I
I
I
I

Hv (Hv1)

Vickers hardness(

200 —@ : , \

T T T

Tp2:9300 0
300 9

200

" As-recelved
© after 1st cycle

100

o4 after 2nd cyclep—o—
_f}
e}
N
(2]
o
2 g8
O
P S

1 ! !

400 500 600 700 800

Charpy absorbed enerby at 200 O
VE20 (J)

Peak temperature of 3rd thermal cycle Tp3 (O)

Fig.40 Charpy absorbed energy and Vickers hardness for [

triple thermal cycle.
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Fig.80 Location of hardness measurement.
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Application of Eddy Current Testing Technology to the Inspection of Nuclear Power Plants
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Various cracking phenomenain nickel aloy welded joints (Inconel welds) in nuclear power plants have been
reported in recent years. Basic studies on the eddy current examination of flawsin nickel alloy weldsare carried out.
The detecting and sizing capability of eddy current method is investigated through analytical and experimental
approaches. Probe's detectability is evaluated numerically, and appropriate probe and examination conditions are
selected correspondingly. Numerical signal cal culation and crack reconstruction approach is confirmed by the study
of eddy current examination on the EDM notched alloy 600 base metal specimensand fatigue cracked alloy 82 weld
specimens. The profiles of these defects have reconstructed. The depths of cracksassessed from ECT reconstruction
agree well with that from ultrasonic testing. The research presented in this paper shows that by choosing a proper
testing situation, eddy current examination is feasible for detecting and sizing of surface-breaking cracksin nickel
aloy welds.

Eddy Current Examination, Fatigue Crack, Nickel Alloy Weld, Crack Profile, Reconstruction
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Fig.10 Distribution of eddy current (imaginary part) on thel
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Fig.40 Probe Z response to EDM notches in alloy O
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Fig.90 Microstructure of alloy 82 welds on top surface.
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Sound Field Analysis of Ultrasonic Phased Array Probe with Numerical Simulation

Oooooooooooooooooouog
gogoooo
goooon

A sound field in austenitic stainless steels generated from a phased array probe was cal culated using numerical
simulation. A large-scale two dimensional finite element method and an array probe model were applied. The sound
fields of pulsed wave were analyzed under the different conditions of array probe parameters such as element pitch,

center frequency and the wave number. The simulation results of the sound fields were compared with the results

of the conventional basic array theory for continous wave.

Ultrasonic Testing, Phased array, Sound field, F.E. M., Simulation
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Development of Structural Integrity Evaluation Technique for Weldment by AC Magnetic Method

O0oooooooooooooooooog
gogoooo
goooon

An AC magnetic testing method was proposed to evaluate the PWHT temperature of the low alloy steel welded
joints and the creep damage of the simulated HAZ specimens nondestructively. A normalized 3rd harmonic
intensity of the detected signals could be used to identify the PWHT temperature after applying PWHT. Test results
of creep damage measurement showed that ahysteresiswas sensitive both to the mi crostructure change by aging and
to the damage by applied stress. In order to evaluate creep damage, stress-induced damage (SID) parameter was
proposed to remove aging factor of materialsfrom HL. Creep void were observed by scanning electron microscope
(SEM) for all creep damage samples of SID value under 0.8.

AC magnetic method, Low alloy steel, Welded joint, PWHT temperature, Creep damage
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High Temperature and High Pressure in-situ SCC Equipment for Synchrotron Radiation
Diffraction Experiments and an Application for an Austenitic Stainless Steel

ooooooooooobdodoog

gooo
goooogo
ooo o
g

[N

gono
goo

gon

oo

goobogooobooogn
g gooboooooooogn
goood

goood
gooog
oo

O

Suppressing the stress corrosion cracking by reducing carbon contents in austenitic stainless steels seem to be
not effective on core shroud used in boiling water reactor in Japan. Trans-granular cracking was found out in the
shrouds. To clarify amechanism of the cracking, stress measurement on specimens under stretched condition in hot

water has been attempted in the present study. An in-situ equipment for diffraction measurements in synchrotron
radiation facility has been developed by the present authors, and the experiments have been carried out in SPring-

8.

CETEED in-situ experiment, SCC, SUS316L, stress measurement, SPring-8
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Fig. 2 Whole view of the specimen chamber (a) and the
specimen set in the chamber (b)
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Fig.4 Schematic illastration of X-ray stress measurementC

00 by synchrotron radiation
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Power boilers code has been developed in subcommittee | of boiler and pressure vessel committee under board

of pressure technology codes and standards. The code was originally approved on December 1914 after succeeding

meetingsand public hearings. Current boiler code subcommittee consistsof five subgroup and onetask group. New

rules for construction of heat recovery steam generators are discussed at present in the task group. This note

introduces current topics and discussions, which are just suitable to boiler subcommittee code making.
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Present Status of PD Certification System
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7

Therevised Electricity Enterprises Act was enforced in 2003 and the electric enterprise companies are obliged

to evaluate the structural integrity of nuclear power component in case some defect is detected in the component.
Sizing of the defect isessential for the eval uation and the accuracy of sizing dependson not only the skill of inspector
but the inspection procedure and the equi pment. So performance of the inspector combined with the procedure and
the equipment is necessary to be demonstrated. Performance Demonstration Certification System will be put in
practice in Japan. Present status of PD Certification System developed in Japan is presented

PD, maintenance code, SCC, advanced UT, sizing, stainless steel
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