(Z) KOSEN

BTGB LR B | ABKTESEEII MES 27 LTEH
BZAA kL

BRI XI)IVF—MHE - N AT )T )VOZERFE

K% $#=HE #FZE  IWATA, Noriyuki E-mail: iwata@kurume-nct.ac.jp
B mus F #t (I
FABF = - %= © BAt53vo2igs, BASEFS, KEMRS, BEMRS, BARFAYS
F—T—F: FEFNME, BRSFMR, AAZAIVTaA VT, EEME, NAF AT v X, BEEIE
AR CBE, B8, €53 vH RS DRREIEET
IHETAER S - 2R B EIIVIROREHE - WEKI

* R LIIRR D EEDRES BBl

ISP SR T )L — R - N AT ) 7 IV

METOCRATIEMRETIE, BIXVF-REPERNRE CERATRELGSKEME ORI O XD L SADERL S,
#%il, &€ EIIVvIUR, BEM WEM BEM BLUMKGE, RLGHEETHRAINZEEKRAIRIVF—MRB LU
N ATV TIVOMEREETO>TWNS. TT T, REDEERFIY AT LBRBEMHCERGRERI T b7 1R
HEDHFHLS, 2 DDT—ITDWVTHENT 5.

1) TR T RIVF— X7 LASERIAR DORIR

4 HARTFIFPRRESFOL SHRMRDIRIVF—Y AT LERRT DI, BR BE BRE SREOFETFR
EVWSBRRIRICNA 2 [RHFNEEEME] OREDBERTRNTHS. DR, MFASEEFALT, 7154 FR&KHEM
BRI /A OB T2 D E BB b EG&(k (ODS) SZRIRLTWS [B1]. ThETIT, XAZA7OqA>sT
(MA) JEBOT O RN A—2ZHEAYT BT & T, MHiem Lz R 2REOEBEERXMZRREL TS,

2) EBRA V75V b DEREECRERERIMHARE
Far (T) BEARA VTSV FOBEMELEESRE EOBEMESHZROS I, Ti2RICHIO THREKERFP TH
wiEmR (AQ) BEEZRL, ERBHEEL Y HEBELSDERMET, +/ AT IV BRRZIRY 2 RELERKNZ T TICHFE

LTW% [K2()]. BLURR (SBF) =E&EICK S invitro HERTIE, 2 BEMURNICSABERRE EICEELT /N2 4 FHIWETEI L%
RELTWS [®2b)]. 2T, ZORBREMBERMIE, TiA > T>Y FOEFRERICERTSS.

[ Mechanical Alloying (MA) ]

Mild steel capsule

+

MA powder

ODS;steel cladding;tubes [ Heat Treatment] [Cold RoIIing] AC90V, 0.6 kQ 30pm
1 ODS WEENWETR. COIRTIE, RBSSEHD 2 (a) BRI AC BRIBESLIC & > T Ti @BREICFER S Nz /
BERICERINDBRAL ZERY, MA UEBSLTZOH%D Rr—IVBHERE, LU (b)37°Co SBF I 2 BRZER, 70
BRI L ZEILA Z S CHFASEDNBL SN, RERE EITHTH LI B3 BT /X2 A~ D SEM 1R,

RAATREL R - 1E5 -
B BE (X—H-)

TER/AEERFFAIERE - DTG-60H (83) T4y 7aA—%—-DC4300 (7714 T)
7R/ £—2EMAIELEE - Nano ZS (R)L/\—2) AE>3—%—-5C8000 (71 7>)
BEEIR—)LZJV - P-6 (T vFa) F—hrZFH—-AS100 (7XTV)

5

119



) KOSEN

Department of Materials System Engineering
o of W gl T ol of T ecbrossges . Jspsn

National Institute of Technology, Kurume College

Research and Development of Inorganic Materials for
Energy and Biomedical Applications

Name  IWATA, Noriyuki E-mail:
Status  Professor, Ph.D. (Eng.)

Affiliations
.Keywords

iwata@kurume-nct.ac.jp

Ceram. Soc. Japan, Japan Inst. Met. Mater., MRS, MRS-J, Atom. Energy Soc. Japan
Nuclear materials, Fusion reactor materials, Mechanical alloying, Biomaterials, Biomimetics, Structure control

. + Microstructure control technologies for steels, alloys, ceramics, etc.
Technical

Support Skills

- Surface modification and coating techniques for metals, alloys, and ceramics

+ Liquid-phase synthesis techniques for metal oxide powders and thin films

R&D of Inorganic Materials for Energy and Biomedical Applications

The Materials Process Engineering Laboratory has a research focus on the development and evaluation of novel inorganic materials

for energy and biomedical applications, such as steels, alloys, ceramics, composites, coatings, joints, and powder materials. Here are
introduced two themes from recent research on structural materials for innovative nuclear systems and implantable devices for hard
tissue replacement.

1) Development of Advanced Steel Materials for Next Generation Energy Systems

Development of “innovative structural materials” is essential for realization of next generation energy systems, such as Generation
IV fission nuclear reactors and fusion reactors. Nano-sized oxide dispersion strengthened (ODS) steels for structural components of
the reactors have been produced using powder metallurgy method [Fig. 1]. Original techniques to improve their performance have
been developed by controlling process parameters of mechanical alloying (MA) treatment so far.

2) Research on Surface Modification Techniques for Bioactivation of Metal Implants

Bioactivation is the promising ways to enhance the hard tissue compatibility of titanium (Ti) orthopedic implants. We, for the first
time, have used asymmetric alternating current (AC) electrolysis on Ti metals in sulfuric acid solution to form a nanoscale porous film
on the Ti surface [Fig. 2(a)]. /n vitro tests in simulated body fluid (SBF) have found a bone-like apatite precipitation on the porous film
[Fig. 2(b)]. The developed surface modification technique is thus useful for bioactivation of Ti implants.
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Figure 1. Manufacturing process of ODS steel cladding tubes. In
this process, a powder metallurgy method including MA treatment
and subsequent solidification by hot extrusion (HE) is used.

Figure 2. SEM images of (a) nanoscale porous film formed on Ti
metal surface by asymmetric AC anodization and (b) bone-like
apatite precipitated on that film after soaking in SBF for 2 weeks.

Available Facilities and Equipment

Product Name and Model Number (Manufacturer)

Simultaneous DTA/TG Apparatus, DTG-60H (Shimadzu) Dip Coater, DC4300 (Aiden)

Particle Size/Zeta Potential Analyzer, Nano ZS (Malvern) Spin Coater, SC8000 (Aiden)

Planetary Ball Mill, P-6 (Fritsch) | Auto Mixer, AS100 (AS ONE)
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