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1-1. (History of the Center)
1997 4
1997.4 Establishment of Frontier Research Center for Structural Materials
2001 10
2001.10 Establishment of Research Center for Structural Materials
2002 4
2002.4 Establishment of Steel Research Center

2002 4
Director-General, Kotobu Nagai (2002.4-)

2002 4
Deputy Director-General, Kaneaki Tsuzaki (2002.4-)
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1-2. Objectives

The Steel Research Center was founded on April 1, 2002 to promote the fundamental and
applied research on the ultra steels that are designed to contribute towards solving global
environmental problems and to develop high earthquake resistance and high corrosion resistance
which are highly demanded in East Asian countries. The center also intends to serve as the
coordinator for international meetings on steels and to initiate important steel projects. The
following policies are set up in accordance with these missions.

1-3.

1-3. Policy

1. Promote strategic international cooperative research.
Promote the alliance between end users and product designers to develop steels with an
industrial impact.

3. Promote the fundamental research on fabricating the structure with high reliability or
quality.

4. Carry out the research from the search of the demands to the development of the final
products with close collaboration between the industry and the academism.

5. Contribute towards the education and training of young scientists who will be engaged in

the next generation steel research.
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1-4. Organization

O NIMS employed researchers and
engineers

O STX visiting researchers research

O STX visiting researchers

engineering
Total 0O Postdocs
number of
staffmembers: O Visiting researchers

O Research Fellows

O JST major research support
cooperative members

O Full time temporary staff members

O Technical (Clerical) assistants

Director-General

=
Kaneaki Tsuzaki ]

r HKotobu Nagai ]

L8

Deputy Director-General
L.

— .
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5

5 Research Groups

(lo i .
Holobu NAGAI EIl:-.rinI\.I TSUZAK] Fujio ABE Wasuyuki KATADAY Haruo HIRADKA
Metallurgical Physical Heat Resistant Comasion Welding
Processing Mataliurgy Design Resistant Mataliurgy
Group Group Group Design Group Group
L &y L a 5y y 4y ar )

*The number of full-time employed researchers is shown in parentheses. (As of 2004/12)
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(a) Metallurgical Processing Group (MPG)

Metallurgical
Processing Group
(MPG)

Explores design concept and fundamental understanding
for novel metallurgical processing to create economical
and high-performance materials through microstructure
design and control. Combined process of solidification
and thermo-mechanical control processing is pursued by
means of combination of modeling and experimental
simulation for composition-insensitive and impurity-
utilizing alloys.

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

Director

Senior Researcher
Senior Researcher
Senior Researcher
Senior Researcher
Researcher

Senior Engineer

STX visiting researcher
STX visiting researcher
STX visiting researcher

Special Research Fellow
Special Research Fellow
Special Research Fellow
Special Research Fellow
Special Research Fellow
Special Research Fellow
Special Research Fellow

Visiting Researcher
Visiting Researcher
Visiting Researcher
Visiting Researcher
Visiting Researcher

Kotobu NAGAI

Shiro TORIZUKA
Toshihiro HANAMURA
Fuxing YIN

Tadanobu INOUE
Yoshinao KOBAYASHI
Satoshi IWASAKI

Naotsugu YOSHIDA
Shunsuke SHIMAKURA
Koji NAKAZATO

Nobuo SAKUMA
Keitaro ENAMI
Toshihiro MORI
Masatoshi TSUKAMOTO
Eijiro MURAMATSU
Yoshiro HOSODA
Qingchao TIAN

Takayoshi KITAI
Naoshi KOSEKI
Naoki TAKAHASHI
Takuya SAKAGUCHI
Joo-Hoo KANG
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Venkata Surya Narayana Murty SUSARLA

Elena BULGAREVICH



Post-Doc
Post-Doc
Post-Doc
Post-Doc
Post-Doc

JST major research
support cooperative staff

Special Technical Staff
Special Technical Staff
Special Technical Staff

Technical Staff
Technical Staff
Technical Staff
Technical Staff
Technical Staff
Technical Staff
Technical Staff
Technical Staff
Technical Staff
Technical Staff
Technical Staff
Technical Staff
Technical Staff

Secretary
Secretary
Secretary
Secretary
Secretary
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Zhongzhu LIU

Pingguang XU

Han-Soo KIM

Ming-Chun ZHAO

Venkata Surya Narayana Murty SUSARLA

Shuji KURODA

Takaaki HIBARU
Masaki FUIIWARA
Masaki KOBAYASHI

Shigeo YAMAMOTO
Yoshisuke NAKAMURA
Toshihiro TAKEUCHI
Yuji YANAGISAWA
Tomoko NOZAWA
Etsuko TSUCHIYA
Etsuko MOTOKI

Ikuko SAKAMAKI
Atsuko SAKURAI
Huang LAN

Elena BULGAREVICH
Jin SUZUKI

Daisuke KINDO

Yuko AOYAMA
Junko HONO

Hiromi OKADA
Machiko TANI
Ritsuko YAMANAKA
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Microstructure Analysis of Strip-Cast Steels with Impurities

200

MPG has investigated the possibility of impurity utilization in steels through the topmost
rapid solidification and cooling process of strip casting. A finer microstructure with a random
orientation in the P added steel and very small precipitates including Cu,S were obtained and
found to be beneficial for the mechanical properties of the impurity steel.
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EBSD analysis of grain size and orientation in the strip-cast microstructure of steels with P addition
P. Xu, F. Yin, K. Nagai: Materials Transactions, 45(2004), 447-456
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Cu TEM

TEM observation of the inclusions in the strip-cast microstructure of steels with Cu addition
Z. Liu, Y. Kobayashi, K. Nagai: Materials Transactions, 45(2004), 479-487
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(b)

2004 1 12

STX
STX

Andrey BELYAKOV

Oleg SITDIKOV
Thiyagarajan SUNDARARAJAN
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(b) Physical Metallurgy Group (PMG)

Physical
Metallurgy Group
(PMGQG)

The mission of the group is to provide the microstructural
guideline for enhancing the practical strength of materials
without sacrificing their safety factors. The research
programs are focused on the areas: design of
microstructures, in particular the ultra-fine grained
multi-phase martensitic microstructures that assure
enough workability, toughness and application safety;
mechanism of hydrogen embrittlement; safety evaluation.

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

Director Kaneaki TSUZAKI
Senior Researcher Yoshikazu SAKAI
Senior Researcher Yoshitaka ADACHI
Senior Researcher Toru HARA

Senior Researcher Eiji AKIYAMA

Senior Researcher Mitsuhiro MURAYAMA
Senior Researcher Yuuji KIMURA

Senior Researcher Takahito OHMURA
STX visiting researcher Katsuhiro MATSUKADO
STX visiting researcher Takuya KOCHI
Research Fellow Takehiko ITAGAKI
Post-Doc Jinxu LI

Post-Doc Fu-Gao WEI

Post-Doc Andrey BELYAKOV
Post-Doc Maoqui WANG
Post-Doc Oleg SITDIKOV
Post-Doc Thiyagarajan SUNDARARAJAN
Technical Staff Yukiro HIROTA
Technical Staff Naoko SATO

Technical Staff Yoko HORI

Technical Staff Reiko ARAKI

Technical Staff Yukiro NASU

Secretary Akemi KOBAYASHI
Secretary Emi KATAYAMA
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The new steel structure proposal by a super-high strength
bolt invention and bolt junction

° 1800MPa
1100MPa

NIMS- -

®  Developing high strength bolts that are over 1800 MPa that are resistant to delayed
fracture and proposing a new steel construction design using an ultra high strength
fastener. (Note: The targeted strength level has been updated to a much higher strength
limit than the 1100 MPa of conventional bolts.)

L] Evaluation of delayed fracture property, and clarifying the effect of the relation between
accumulated hydrogen at stress concentration region and local stress on the initiaton of
delayed fracture.

L] Investigation of hydrogen intrusion into high strength bolts and probability of delayed
fracture occurrence under atomospheric corrosion condition at exposure sites in Tsukuba
and Okinawa. (Cooperative research with Building Research Institute and The Japan
Iron and Steel Federation, “Development of evaluation method for performance of
ultra-high strength bolts )

1800MPa

Overcoming delayed fracture by utilizing
nano scale precipitates
(1800 MPa steel)

M22)
1) ) (3)

Bolt formation process of high strength bolt (M22) in
prototype steel

(1) raw material

(2) head forming

2 (3) thread forming
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Diffusible hydrogen content, H, (ppm)

(1300 MPa Cr-Mo steel)
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Effect of Kt on the maximum tensile strength
of circumferentially notched round bar
specimens charged with hydrogen. (1300
MPa Cr-Mo steel)

Cumulative Probability of Failure |

Fastenened high strength bolts exposed
at Building Research Institute in
Tsukuba.
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Irrespective of Kt value, fracture stress is
determined by peak value of maximum
principal stress and local hydrogen
concentration. (Data points in this figure
are corresponding to the data points in the
left figure.
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Dependence of delayed fracture probability
of high strength bolts on strength level and
exposure site.
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