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(c) Heat Resistant Design Group (HRDG)

Heat Resistant
Design Group
(HRDG)

In order to develop advanced ferritic heat resistant steel
structures with enough strength and life for application to
650 USC power plant, which results in lower carbon
dioxide emissions in comparison with conventional
coal-fired plants, the optimization of various materials
properties to produce large diameter and thick section
boiler components such as main steam pipe, the reduction
of width of heat affected zone in welded joints, the
minimization of brittle Type IV creep fracture in welded
joints and the improvement of oxidation resistance as
well as long-term creep strength have been investigated
for tempered martensitic 9Cr steels strengthened by boron
and nano-scale nitrides.
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Director
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Technical Staff
Technical Staff

Secretary
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Toru HARA

Yoshiaki TODA

Hiroshi HARUYAMA
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Hiroyuki KUTSUMI
Hiroyuki SEMBA
Masaki TANEIKE

Osamu YOSHIDA
Jung Woong BEAK
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Wakako MORIITWA
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650

Development of heat resistant steel strengthened

by nano-size precipitates for 650  USC power plant
Base metal Welded joint
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Our group succeeded in making a trial product of welded pipe made from 9Cr
ferritic heat resistant steel strengthened by boron, which possesses superior creep
strength of base metal and welded joint, and superior steam oxidation resistance.
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Formation of Cr,O3-rich thin scale in
9Cr-3W-3Co0-VNb-0.02B steel
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MARB2 Steel oxidized in steam
at 650°C for 50h after pre-pxidation
in Ar at 700°C for 50h
Si Cr203

We improved in steam oxidation resistance by the formation of
Cr,O5-rich protective scale caused by combination of Si addition and

pre-oxidation treatment.
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(d) Corrosion Resistant Design Group (CRDG)

Corrosion Resistant | The objective of this group is to propose a new design
Design Group concept for new types of steels, which are available safely
(CRDG) in the costal/marine environments, environmentally

friendly and reusable. In order to develop these materials
with inherent high corrosion resistant property as well as
weldability for structures, R & D on new design for
alloying, new welding consumables and new surface
modification technology are now in progress.

Members of CRDG (From Jan. to Dec., 2004)

Director

Senior Researcher
Senior Researcher
Researcher

Post-Doc
Post-Doc
Post-Doc

Technical Staff
Technical Staff
Technical Staff
Technical Staff
Technical Staff

Secretary

Yasuyuki KATADA
Katsutoshi KUROSAWA
Toshiyasu NISHIUMURA
Naoki WASHIZU

Xingiang WU
Kulandaivelu RAVICHANDRAN
Nallaiyan RAJENDRAN

Shigeo OHASHI
Atsushi KATAYAMA
Mitsuhiro KAWABATA
Kazuko KAMEZAKI
Atsuko SHIMIZU

Etsuko TAKATA
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1)

Evaluation of weathering steel through accelerated corrosion test

( 145 )

Traditionally, accelerated corrosion tests have been used for quick assessment of the
corrosion resistance of steels. However, as the amount of corrosion for weathering steels and
carbon steels are almost equivalent, these tests do not accurately reflect the behavior of
weathering stee s in a natural environment. As an answer to this problem, a new accelerated
corrosion test with cyclic periods of moisture and dryness, simulating rainwater washing, has
been developed.

1200
® SVA 0.5% NaCl
1000 F O SWA 5% NaCl
SWA 0.5 % NaCl
N SWA 5% NaCl
'= 800 | SPA 0.5% NaCl
o A SPA 5% NaCl
600 A SPA 0.5% NaCl Effect of drying time on the
corrosion amounts of weathering
O ()
400 F é steels
200 | °
¢ ([ ]
0 1 1 1 1 1
0 2 4 6 8 10 12
h
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@)

Environmentally assisted cracking of LWR structural material

( 144 )

In connection with the light water reactor (LWR) environments various environmentally
assisted cracking (EAC) issues should be cautiously considered for the reactor pressure vessel
(RPV) and piping system for the purposes of safety managements of nuclear power plants, among
which corrosion fatigue is of great significance. The present attention was mainly paid to the
influence of strain rate, thermal aging treatment and sulfur (S) content in steels on fatigue
resistance and EAC behavior of low alloy RPV steels in high temperature water.
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[ETT R Tharmal aged sieel: LL-5
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0 3000 5000 10000 (h) aging
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Effect of various parameters
on EAC of LWR structural

material in high temperature

water
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(e) Welding Metallurgy Group (WMG)

1
(History, Objectives, and Policy of SRC)

Welding Integrated approach from three kinds of fields of base
Metallurgy Group | steels, welding consumables and welding process is
(WMG) encouraging the solution to problems of conventional

welded joints, and remarkable advance of welded joints
attempting to facilitate the welding procedures.

Members of WMG (From Jan. to Dec., 2004)

Associate Director
Senior Researcher
Senior Researcher
Senior Researcher
Researcher
Researcher

Senior Engineer

STX visiting researcher
STX visiting researcher
STX visiting researcher
STX visiting researcher

Visiting Researcher
Visiting Researcher
Visiting Researcher
Visiting Researcher

Post-Doc

Research Fellow

JST major research
support cooperative staff

Technical Staff
Technical Staff
Technical Staff

Secretary

Kazuo HIRAOKA
Susumu TSUKAMOTO
Yoshiki MURAMATSU
Terumi NAKAMURA
Susumu MEGURO
Hiroshi HONDA

Goro ARAKANE

Naoya HAYAKAWA
Masayuki KONDO
Masatsugu SHIMIZU
Tomohiro SUGINO
Junji YAMAMOTO
Hiromi YANAGITA
Ko MATSUDA
Hiroki IWASAKI
Gunic FRANTISEK
Hisaei TERASHIMA
Masami KATABAMI
Yoshikazu ASAI
Tsutomu KANNO
Hiroko BABA

Naomi TERASHIMA
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Development of new high strength welding wire
for the improvement of fatigue strength of welded joints

The tensile residual stress reduces the fatigue strength in welded joints remarkably. By
using the new developed low transformation-temperature (LTT) wire, the martensitic
transformation expansion can reduce the tensile residual stress, and the fatigue strength can be
improved along with safety.

150,
207 %ZK 50 //500

7|

19mm

Welded joint formed by low transformation-temperature welding
wire in low heat input ultra-narrow arc welding process
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Steel Welding No. of  Width
wire passes (mm)
50 O SM570 KC60 1 125
0N L HT780 KM80 3 250
— B HT780 MGS-80 1 500
3 N B HT780 MGS-100 1 500
N B HT780 NS6 1 500
] N\ /A SM490 MIX50 3 250
= \
0 SN L
< N
- eloped
g) \\5 d jopints
c o}
s
10
(2}
(%]
)
p -
=
n g O4=H
5 |~
10* 10° 1P 10
Number of cycles to failure, Nf (cycles)
12Hz-5MN

Fatigue test resu  of box welded joints in large size by 12Hz-5MN fatigue
testing machine
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(f) SRC Center Office

Members of Center Office (From Jan. to Dec., 2004)

Director-General ~ Kotobu NAGAI
Deputy-Director-  Kaneaki TSUZAKI
General

Techinical Toshihiko TAKAHASHI
Advisor

Technical Staff Junko HONO

Secretary Chieko Torii
Secretary Yuko AOYAMA
Secretary Emi KATAYAMA
Secretary Hiromi OKADA
Secretary Miyuki YOSHIE
Secretary Naomi TERASHIMA
Secretary Etsuko TAKATA
Secretary Akemi KOBAYASHI
Secretary Masako NAITO
Secretary Machiko TANI
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