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Caption

Fig.l Design method of functional materials

Fig?2 Microstructure of functional ceramics

Fig3 Model of microstructure in ceramics

Fig4 Unit cel and its equivalent circuit

Figh Relation between dielectric constant and
relative density of BaTiO; ceramic

Fig6 Estimated dielectric constant of BaTiQ2
ceramic

Fig7 Effect of grain size distribution on dielectric
constant

Fig8 SEM photograph of microstructure in Ni-Zn
ferrite

Fig9 Modelling of microstructure of magnetic
ceramics

Fig.10 Magnetostatic interaction

Fig.11 Hysteresis loop in magnetization obtained by
computer simulation

Figl2 Computer simulation of magnetization
behavior in magnetic ceramics

Figl3 Magnetization characteristice in Ni-Zn
ceramics

Fig 14 Neck growth observed in the sintering process
of Cu particles

IFig.15 Comparison of estimated values of neck radius
with experimental ones

Fig16 Relative rate of mass transfer in sintering
process of Cu particles

Fig17 Microstructure of ceramics in sintering
process obtained by Monte Carlo simulation

Table 1 Example of microstructure design of BaTiO,

ceramic with dielectric constant of 4000
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Caption

Fig. 1 SEM micrographs of commercially pure Ti
compacts sintered (a) at 1300° C for PREPed powder
with an average size of 374,m and () at 1100° C for
gas atomized powder with an average size of 65um,

Fig. 2 Optical micrographs in a section of porous Ti
compacts sintered at (a) (b) (¢} 1300° C with no
applied stress and at (4} (e) () 900° C under applied
stress of 1¢ MPa, where initial powder sizes are 374
mm for (a) (d) and 188 mm for {c) {f),

Fig 3 Relation between Young s modulus and porosity
of porous Ti.

Fig 4 Relation between bend strength and porosity of

porous Ti.
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Fig. 5 Partial phase diagram of Ti-Nb binary alloy
system and corresponding elastic modulus. Inserted
electron diffraction patterns a, b, ¢ and d are taken
from compositions g, b, ¢ and d in #§ Ti alloys after
quenching

Fig. 6 Bond order (Bo) dependence of Young' s
modulus in b TiNbSn alloys.

Fig. 7 Relation between Young s modulus and porosity
in £ Ti-Nb-Sn alloys.

Fig 8 Relation between yield stress and porosity in j
Ti-Nb-5n alloys.

Fig. 9 Optical micrograph of cell growth on porous Ti
compacts.

Fig. 10 Optical micrograph in a section of a porosity-
graded porous Ti compact.

Trig. 11 SEM micrographs of (a) Nb-50%Cr and (b)

Nb-28%Cr hydrogenated in an arc melting chamber,

Tig 12 SEM micrographs in (a) appearance and () a
cross section of a hydrogenating particle.

Fig 13 Hydrogen absorption and desorption curves for
Nb-16%Al and Nb-28%Al

Fig. 14 A schematic drawing of hydrogenation
processes.

Tig 15 Phase diagram of Ta-I hinary alloy system.

Fig. 16 SEM micrographs of hydrogenated pure Ta
showing (a) onien-like cracks and (b} hydride,

Fig. 17 TEM micrograph of hydrogenated pure Ta and
structure of Ta,H formed in pure Ta.

Fig. 18 Schematic diagram of Qxidation resistance
cogting tveatment of Nb-alloy by the pseudo HIP
method
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Caption

Fig 1 : Qutline of NEDC project on “Nanoparticle

Synthesis and Its Applicaticns”.

Fig. 2 ' SEM and TEM images of nanoparticles

prepared via gas phase route. PECVD
method (a, b, ¢), ES-CVD method (d, e, 1},
CVD method (g h); orreeereens

Fig. 3 : SEM and TEM images of nanoparticies

prepared via liquid phase route. Salt-assisted

Fig. 4 :

Fig. 5.

Fig 6

Fig. 7 :

Fig. 8 :

Fig. 9

Figi0:

Figll:

spray pyrolysis method {a-f) and low-
pressure spray pyrolysis method {(g-i}; -
SEM and TEM images of nanoparticles
prepared via liquid phase route. Sol-gel
method (ab.e), low-pressure spray pyrelysis
method (c), polyol reduction method {d),
hot-soap method (h), flame spray pyrolysis
method (£}, liquid phase reduction method
(gi); e

Nanoparticles surface modification and
nanocomposite.

(a) Schematic of the preparation of ordered
mesoporous silica particles, SEM images of
(b) ordered porous particles and (¢) ordered
porous film.

SEM images of the ordered porous magnetic
film and the magnetic characteristics of {(a)
FePt nanoparticles and () ordered porous
FePt film,

Schematic of the preparation of nanocomposite
particles by a spray drying method {a) and
their characteristic (b). SEM images silica
particles prepared from the nanoparticles
colloid using spray drying method: (c) 4-6
nm, (d} 40-60 nm and (e) 80-100 nm.
Photoluminescence and X-ray diffraction of
electrolyte phosphor nanoparticles dispersed
in polymer as the function of LiOH
concentration used. The LIOH concentrations
weare (a) 0013 g (b} 053 g and (c) 103 g
respectively.

Dispersion of nanoparticles into a resin using

a twin screw_extruder method. Overview of =~

the nanccomposite film prepared by {a) a
conventional method and (b) the present
method.

Preparation of a self assembly metals nano-

dotg and nano-domes,

Table 1 : List of nanoparticles available in the

market.

Table 2 : Example of nanoparticles for electronics

materials applications.
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Caption

Fig. 1 Comparison in rolling fatigue life hetween
silicon nitride ceramics, SislNy- Y03~ ALO, and

 steel, SUTJZ.

Fig. 2 Advantages of silicon nitride ceramics as
bearing materials.

Fig. 3 Comparison in densification rate between
SN, Y,0,-ALO,-TiO,-AIN and Si3N,-Y,0,-
AlLO,

Fig. 4 TEM photographs of typical silicon nitride
ceramics: SigN,-Y;05-ALO;-TiO,-AIN (TiO,/
AIN=5wt%/5wt%)

Fig. 5 Relative densities of CNT-dispersed silicon
nitride ceramics:{a)SizN;-Y,0a- AL O, TiO,-
AN, {b) SigN,~ Y05~ Al0s

Fig. 6 X-ray diffraction patterns of CNT-dispersed
silicon nitride ceramics: {a) Si;N,~Y,04-ALO,,
(b)) SisNy-Y,05- Al Oy TiO,- AIN,

Fig. 7 X-ray diffraction patterns of CINT-dispersed
silicon nitride ceramics against CNT content.

Fig 8 Microstructures of 1.8wt%CNT-dispersad
silicon nitrides: (a) SizN,~Y,045- ALO;-TiO,-
AIN, and (b)Si;N,~Y,04-ALO,

Fig. 9 Microstructures of CNT-dispersed silicon
nitrides; comparison between GPS and HP
processes.

Fig.10 Relaticns between electrical conductivity and
CNT content in CNT-dispersed silicon nitrides.

Table 1 Key innovation in silicon nitride bearings

development.

Table 2 Various properties of CNT-dispersed silicon

nitride ceramics favricated from the
SigN~Y,05- Al C5-TiO;-AIN composition,
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Tig. 1.

Caption
TEM-EDS (Energy Dispersion X-ray

- Spectrometry) analysis of the surface of

Fig. 2.

Fig. 3.

Fig 4.

Fig. b.

Fig. 6.
Fig. 7.

Fig, 8.

Fig. 9.

TiQy/alumingsilicate composite,

Changes of tensile strength of paper with
Ti0,/aluminosilicate composite under UV
light. O : dry blend type, @ : composite type
Weight changss of PP resing adding various
powders by UV irradiation. X : without
powder, : TiO; only, @ : TiQ,/alumingsilicate
COmposite

Time dependence of acetaldehyde concentration
at the presence of TiO,/aluminosilicate
composite. @ ; under UV light, O ; dark place
Time dependence of formaldehyde
concentration at the presence of Ti0O,/
aluminosilicate composite. left figure: only
aluminosilicate powder, right figure: TiOy/
aluminosilicate composite @ : under UV light,
(O ; dark place

TEM photograph of Ketjenblack

Dispersed state of Ketjenblack in the PC
resins and PC+Polyester alloy. left figure: PC/
Ketien-black 10%, right figure: PC+Polyester/
Ketien-black 5%

Relation between surface resistivity and
polyester ratio in the PC/carbon composite,
Effect of polyester on the relation between

the surface resistivity and carbon content.
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Caption Fig. 5.
Fig. 1. Sol-gel Curing Reaction Fig. 6.
Fig. 2. Site-selective Molecular Hybrid Preparation Fig. 7.
Fig. 3. Advantages of Site-selective Molecular
Hybrid Fig. 8.
Fig 4, Structure of Silane-modified Epoxy Resin Fig. G
(Compoceran E)

High Heat Resistance of Epoxy-Silica Hvhrid
Chemical Model of Polyurethane-Sitica Hybrid
Structure of Silane-modified Poly (amide-
imide)

TEM Image of Polyimide-Silica Hybrid Film
Polyimide-Silica Hybrid Film after Wet-
plating Process
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Caption
Fig. 1 SEM photographs of NCH films {(after 30sec
cxvgen plasma etching)
Fig. 2 TEM photographs of SEBS clay hybrid
Table 1 Properties of NCH {Nylon clay hybrid)
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{(b) N=60rpm [Q=1.Tkg, Temp. 270°C Ar=033, L-D=33]

(¢} N=100rpm [Q=17kg, Temp.=270C, Ar=0.18, L/ D=33]
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Fig. 1

Fig. 2

Tig. 3

Fig. 4

Caption
Four steps in the mixing of polymeric
materials with filler particles.
Optical microscopy images show the
dispersion conditions of CNT under variation
of the screw spead.
TEM photograph shows the dispersion
conditions of filler. _
Dependences of the digpersion ratio [A#] on
the total shear strain {y -] and the volume
resitivity [p,).

(O, £ Screw profiles of high shear region

@, A Screw profiles of low-middle shear region

Fig. b
Fig.6

Fig 7

Fig, &

Fig. 9

Principle figure of visualization analysis.
Effect of shear rate on dispersion

conditions [Amax] at each temperature
Effect of shear rate on dispersion conditions
[A7] at each temperature

Effect of shear rate on dispersion conditions
[A7] at each shear history time
(temperature:2907 }

Compariscn of the percolation curves at
CNT & conductive carbon

(a) ~—{c) : percolation models
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Caption
Fig. 1 Effect of diameter on FT-IR spectrum.

Fig. 2 Estimation of particle surface distance.
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Fig. 1

Fig. 2

Fig. 3

Fig. 4

Caption
An internal Structure of alumina green body
by liquid immersion method
Crystal structure and optical property of
montmorillonite
Crossed Polarized light micrographs of Tape
cast alumina green hody
Crossed Polarized light micrographs of tape
cast alumina green hody (Cross sectional

view)

Fig, 5

Fig. 6

Fig 7

Fig. 8

Fig. 9

Cressed Polarized light micrographs of tape
cast alumina green body (Cross sectional
view)

Direct observaticn technique of powder
agglomerate structure in slurry (Linkam,
CS5450)

Transmitted images of slurry with 10 vol%
gsolid loading Dispersant content © {a)} 0.2vol%
(b) 04val%

Influence of shear stress on powder agglomerate
structure in 30 vol% alumina slurry with
0.2wt% dispersant.

{(a) just after applying shear, 20s-1 for 1 min
(b} 1 min after

Optical micrograph of 5i0; powder filled

epexy resign composite film
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Caption

Fig. 1 Morphology of Ni-YSZ cermet anode
fabricated from NiO-YSZ composite powder.

Fig. 2 Overpotential of Ni-YSZ cermet anode
fabricated from NiO-YS7 composite power,

Fig. 3 Morphology of LSCF cathode.

Tig 4 Performance of 10 cell stack at 700T

Fig 5 Performance curve of several single cells
consisted of Ni-YSZ/YSZ/L5CF

Table 1 Relationship between function and

moerphology of SOFC electrodes.
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Caption

Fig.l Particle design and processing technology of
nanosphere for development of DDS inhalation
Example of preparation of nanocomposite
particles by physicochemical and mechanical
method

Fig.2 Pharmacological effect of composite particles
witn ingulin encapsulated PLGA nanogphere
administered intratracheally by beagle dogs

Fig.3 Vitamin C delivery system to epidermis and
dermis by VC-IP encapsulated PLGA nanosphere

Fig4 Photo and figure of modified Bronaugh diffusion

chamber

Figh Photo of permeability of PLGA nancsphere into
human skin biopsies under arm skin of
35-year-old woman

a) Coumariné dispersed in aqueous solution with
surfactant

k) Aqueous dispersion of coumaring
encapsulated PLGA nanosphere

Figb Evaluation of permeability of VC-IP
encapsulated PLGA nanosphere

Left : Total vitaminC quantity in human skin
biopsies of eyelid 29-year-cld woman
Right : Reduce vitaminC quantity converted

from VC-IP in dermis of eyelid 52-year-
cld woman

Fig7 Inhibitory effect of VC-IP encapsulated PLGA
nanosphere on DNA double-strand hreaks In
human skin biopsies of 47-vear-old woman by
UV irradiation

Fig& Photo of functional cosmetics (NanoCrysphere
series : HOAOKAWA MICRON COSMETICS)

Fig9 Dot plot photo, color density and electron
micrograph cf melanin extracted from human
skin pigmentation HMV-TT

Fig.10 Formulation of wrinkles by UV irradiation

Fig11 Hair growth effect of ¢crude drug

Fig12 Permeability of Hinokitiol encapsulated PLGA
nanosphere into human skin hiopsies of scalp
of 40-year-old woman

Figl3 Pharmacological effect of crude drug
encapsulated PLGA nanosphere by C3H mouse

Fig14 Regenerative ratio of C3H mouse skin hair

Takle 1 Example of nanc-cosmetics
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Fig. 1
Fig. 2
Fig. 3

Fig. 4
Fig. 5

Fig 6
Fig. 7

Caption
Preparation process of this method
Sphere equivalent particle diameter
Relationship between sphere equivalent
particle diameter and L/D (length of
cylindrical column in the case that a cylindrical
column diameter is 5y m.)
Flow diagram of laboratory facilities
Comparison of particle shape produced by
different methods
Comparison of particle size distributicns
Before and after addition of additives to the
particles by this method

Fig. 8 Example of particle charge distribution

Fig. 9 Ewvaluation method of charging properties

Fig. 10 Charging properties of the particles by this
method

Fig.11 Charging properties of the particles by the
grinding method

Fig.12 Double-structured nozzle to make wax core

Fig.13 TEM cross-section photo {The part circled
with dotted line shows the shape of particles.)

Table 1 Comparison of measurement methods for
particle size distribution (unit ; g m)

Table 2 Comparison ofthe properties with a

commercial product
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Caption
Fig, 1 Construction of Drymeister.
Fig. 2 Standard flow of Drymeister.
Fig. 3 Super-heated steam drving system.
Fig. 4 Concurrent of sterilization and drying,
Fig. 5 Residual nutrition by the drying system.
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Compact, energy saving, low noise and unique foreign material separation mechanism
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Compression—tensile characteristic-measuring device for powder bed, improved model
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Enhance better working conditions, shut out dust to office space
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Highly efficient powder collection, free from contamination
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