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Fatigue Strength of Maraging Steel at Elevated
Temperature

Key Engineering Materials, Vols.385-387,
pp-161-164  (2008)

Teppei IWAMOTO, Norio KAWAGOISHI, Nu YAN,

Eiji KONDO and Kazuhiro MORINO

Rotating bending fatigue tests were carried out to
investigate the effects of temperature on the fatigue
strength and the fracture mechanism of an 18 % Ni
maraging steel at room temperature and elevated
temperatures of 473K and 673K. Fatigue strength was
higher at elevated temperatures than at room
temperature, though static strength was decreased by
softening at elevated temperature. There was no effect
of temperature on crack morphology and fracture
mechanism. On the other hand, during fatigue process
at elevated temperature, the specimen was
age-hardened and the specimen surface was oxide.
That is, the increase in fatigue strength at elevated
temperature was mainly caused by the increase in
hardness due to age-hardening and suppression of a

crack initiation due to surface oxidation.

Very High Cycle Fatigue Properties of High
Strength Steel SNCM439 — Part 1: General
Characteristics based on Round Robin Tests —
Proceedings of The First Japan-China Joint
Symposium on Fatigue of Engineering Materials
and Structures, pp.68-71 (2008)

Takashi MATSUMURA, Kazuhiro MORINO et al.
(The Working Group on the Evaluation of Very
High Cycle Fatigue Strength)

Fatigue fractures over 107 cycles have been

frequently observed in high strength steel or surface

X

hardened steel in recent years. Especially in the past
decade, it has been clarified that fatigue fractures in the
long life regime occurs from interior of materials. The
special interest group for microstructures in the JSMS
Committee on Fatigue of Materials focused on this
issue in the early stages, and then established the
Working Group(WG) on the Evaluation of Very High
Cycle Fatigue Strength in 1996. This WG has carried
out round robin fatigue tests using common material of
high strength steel: JIS SNCM439, and each member
has investigated the fatigue mechanisms. This research
puts together the collected data, and summarizes the
fatigue behavior and influential factors in a long life
regime. In this report, the purpose and the outline of the
cooperative research are introduced, and the results of

round robin tests are explained.

Very High Cycle Fatigue Properties of High
Strength Steel SNCM439 — Part 2: Influential
Factors —

Proceedings of The First Japan-China Joint
Symposium on Fatigue of Engineering Materials
and Structures, pp.72-75 (2008)

Takashi NAKAMURA, Kazuhiro MORINO et al.
(The Working Group on the Evaluation of Very
High Cycle Fatigue Strength)

In recent years, it has been clarified that fatigue
fractures in the long life regime occurs from interior of
materials.  The  special interest group for
microstructures in the JSMS Committee on Fatigue of
Materials focused on this issue in the early stages, and
then established the Working Group(WG) on the
Evaluation of Very High Cycle Fatigue Strength in
1996. This WG has carried out round robin fatigue tests

using common material of high strength steel: JIS
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SNCM439, and each member has investigated the
fatigue mechanisms. This research puts together the
collected data, and summarizes the fatigue behavior
and influential factors i a long life regime. The
research presented in this conference consists of two
reports. In this report, influential factors such as heat
treatment, surface finishing, and loading methods, etc.,
are examined. Based on these researches, systematic
knowledge on very high cycle fatigue properties of
high strength steel will be clarified.

Fatigue strength of a radical nitrided Ni-base super

alloy

Surface Effects and Contact Mechanics I X

(J.T.M.De Hosson & C.A.Brebbia ), pp.175-182
(2009.6) WIT Press

Kazuhiro Morino, Norio Kawagoishi, Kensaku

Yamane and Kazunori Fukada

Radical nitriding was applied to Ni-base super alloy,
Alloy 718, which is difficult to nitride and the fatigue
strength of the alloy was also investigated in
comparison with the aged alloy under push-pull
loading at room temperature and 500°C. By radical
nitriding, compound layer of about 5 pm was formed
and specimen surface was hardened over HV1300.
Consequently, fatigue strength was increased in wide
life region, especially beyond 10° cycles at room
temperature.  This
suppression of crack initiation due to formation of hard

was mainly caused by the

compound layer. There was no or little difference in
fatigue strengths between specimen removed nitrided
layer by electro-polishing and aged specimen. That is,
radical nitriding method is effective to improve the
fatigue strength at room temperature without the
damage of matrix.

3-D Visualization on Workspace of

Parallel Manipulators

JSME international Journal of Advanced
Mechanical Desigh, Systems, and Manufacturing,
Vol.3,No.1 pp.58-68,(2009.3)

Yoshito TANAKA, Isao YOKOMITI

and Toshiaki MAKINO

No.33 (2009)

This paper presents a method to search for
the workspace of parallel mechanisms with
6-DOF and 3D visualization of the workspace.
Workspace is a search for the movable range of
the central point of a platform when it moves
with a given orientation. The workspace
variations are demonstrated in terms of 3D and
2D plots for prototype mechanisms. The
workspace plots are created with OpenGL and
Visual C++ by implementation of the algorithm.
An application module is developed, which
displays workspace of the mechanism in 3D
images. The effectiveness and practicability of
3D visualization on workspace are successfully
demonstrated by 6-DOF parallel mechanisms,

Turbulent jets issuing from the rectangular nozzle
with a rectangular notch at the midspan

Fluid Structure Interaction V (C.A Brebbia #§),
pp.61-70, (2009.5) WIT Press

S. FUJITA, T. HARIMA and H. OSAKA

The mean velocity field of turbulent air jet issuing
from a rectangular nozzle (AR: Aspect Ratio=12.5)
with a rectangular notch at the midspan, has been
investigated experimentally. Four notch aspect ratios
(NAR) of the rectangular notch perpendicular to the
rectangular nozzle axis are 2.5, 7.5, 12.5 and 165. The
purpose of this study is to examine a possibility of
manipulating the mean velocity field of the rectangular
jet using the rectangular notch as a passive disturbance.
In this experiment, it is revealed that the inward
secondary flow velocities toward the jet centre region
on both the rectangular jet axis and the rectangular
notch axis in the upstream region are found in all NAR
cases, and both the magnitude and the direction of the
secondary flow velocity depend on the value of NAR.
Furthermore, the potential core length of NAR=12.5
takes the largest value in all NAR cases. The half
velocity width on the rectangular jet axis takes the

minimum value for NAR=165.

Microscopic Determination of Stress-Strain Curves
by Continuous Multiple Loading with Spherical



Nanoindentation
The 1st International Symposium on Hybrid
Materials and Processing (HyMaP 2008), 2008.10,
Busan, Korea
LIhara, F. Nishimura, A. Sekikawa, T. Matsumoto,
J. Uegaki and Y. Shima

There are

growing demands for directly

determining ~ stress-strain  curves of small-sized
materials as well as thin films in the many fields of
material science and engineering because the
mechanical properties obtained from such stress-strain
curves are directly related to the strength of the
materials and thin films. Such quantitative information
on stress-strain relationship is indispensable to evaluate
the reliability of advanced materials. In this work, an
advanced nanoindentation technique with a spherical
(R=100Jm) has

determination of the stress-strain curve for a carbon

indenter been applied to the
steel surface. A continuous multiple loading method
that provides a continuous indentation load-depth
measurement with different loads is employed and
some factors affecting the measured results are then
corrected for obtaining the true stress-strain curve. It
has been found that the estimated stress-strain curve
almost agrees with that measured by a tensile test when
the influence of the residual stress of the specimen
surface is taken into account. The estimated Yield stress
also agrees with that measured by the tensile test. The
present technique is versatile and may be an effective
tool for measuring stress-strain relationship including
Young’s modulus and hardness values for small-sized
materials and thin films.

Calculation of Stress Intensity Factor for Interface
Cracks in Orthotropic Dissimilar Materials using
the Extended Proportional Method

Proceedings of Asian Conference on Mechanics of
Functional Materials and Structures

pp. 97-100  (2008.11)

Kazuhiro Oda and Yuji Takahashi

This study presents the simple method to evaluate
the complex stress intensity factors for an interface

crack in orthotropic dissimilar materials by the finite

element method. The proportional method is extended
to the interface crack problem. The method is based on
the idea relating with the equivalence of stress field and
the stress values at the crack-tip node calculated by
FEM are used to determine the stress intensity factor.
The usefulness of our method is discussed through the
results obtained by other methods.
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Magnetic Field Analysis of an Arbitrary Shaped Coil
Using

Shape Functions

IEEE Transactions on Magnetics, Vol.45 , Nol January
pp-104-112 (2009)

Koichi Ishida, Toshiya Itaya, Akio Tanaka

and Nobuo Takehira

This paper presents a new analysis method with
respect to a magnetic field produced by plane coil having
arbitral shape. Firstly, based on Maxwell equation, a
mathematically strict analysis of magnetic field is made
by using double Fourier transformation method. The
results of the analysis indicate that the strict solutions of
the magnetic field can be obtained, if each portion of a
closed loop that represents coil shape is given in the form
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of equations. Secondly, as an example of application on
analysis results, an analysis is made to a race
track-shaped coil that is used for linier motorcars and a
formula for selfinductance calculation of the said coil is
obtained. Finally, validity of the new analysis method is
confirmed experimentally. A measurement of the
inductance of was introduced on a single layer coil of
which shape is not distorted is reported and comparison
of the result with calculation and measurement was

made.

Analysis of a Fork-Shaped Rectangular Coil Facing
Moving Sheet Conductors

IET Science,Measurement and Technology Vol3, issue4
pp. 279-285 (2009)

Toshiya Itaya,Koichi Ishida,Akio Tanaka and Nobuo
Takehira

The electromagnetic induction method utilizing eddy current
plays an important role in a non-destructive material test. In testing
slab-type material by electromotive force method, there is the
fork-shaped coil method which has two coils placed on both sides
of the test piece. In most studies, circular coils have been analyzed.
However it has been pointed out quantitatively that a rectangular
coil is more usefull than a circular coil for a non-destructive test. In
this paper, we derive rigid theoretical formula with a test theory
experiment.

Characteristics of the equatorial electrojet current
in the central region of South America

Earth Planets and Space,  Vol. 60 (No. 6)

pp. 623-632  (2008)

R. G Rastogi, H. Chandra, M. E. James, K.
Kitamura and K. Yumoto

We describe here for the first time the morphology
of the equatorial electrojet (EEJ) in the Central
American Sector based on an analysis of the
geomagnetic field components from six stations
distributed on both sides of the dip equator along the

60°W  geographic longitude sector. Diurnal and

No.33 (2009)

latitudinal variations in the horizontal and vertical
components are shown to follow the Chapman model
of EEJ. The horizontal component vector due to the
ionospheric current aligned itself close to magnetic
north, with a mean Declination of 10°W (ranging from
9°W to 14°W).  There

counter-electrojet effect before sunrise at stations close

was a significant
to the dip equator, suggesting late reversal of
solar-quiet (S,) electric field in the morning hours. The
observed variations in the magnetic meridional current
did not seem to be associated with EEJ currents. The
centre of the electrojet was around 0.25°S of the dip
equator in the morning hours and shifted gradually to
1.5°S by the evening hours. Magnetic storms occurring
during the midday hours produced an exceptionally
large decrease in the H (horizontal component) field at

stations close to the dip equator.

Measurements of geomagnetically induced current
(GIC) in a power grid in Hokkaido, Japan

Space Weather, 7, S03002, doi:10.1029/2008SW
000417

S. Watari, M. Kunitake, K. Kitamura, T. Hori, T.
Kikuchi, K. Shiokawa, N. Nishitani, R. Kataoka, Y.
Kamide, T. Aso, Y. Watanabe and Y. Tsuneta

There have been numerous reports showing that
through a
geomagnetically induced current (GIC). Generally,

space weather affects power grids

power grids consist of power lines connected to
transformers, of which neutral points are directly
grounded. The GIC flows into those transformers
through the neutral points if geomagnetic variations
cause a ground level potential. These currents can
damage power grids, especially transformers. It has
been tacitly assumed, however, that the effect of the
GIC is minor in Japan because of the country's location
at geomagnetically lower latitudes. To examine the
GIC effect in Japan, we conducted approximately 2
years of GIC measurements in Hokkaido, Japan. It is
found that GICs associated with substorms can be
detected in Japan even at the solar minimum although
intense GICs do occur mostly during geomagnetic
storms. Temporal variations of GICs show high
correlation with geomagnetic field variations, rather
than time derivatives of the geomagnetic field.



Propagation characteristics of Pi2 observed in the
dusk-side MAGDAS/CPMN stations: Jan. 24, 1007
event

Journal of Geophysical Research, doi:10.1029/2009
JA014163, 2009.

Uozumi T., S. Abe, K. Kitamura, T. Tokunaga, A.
Yoshikawa, H. Kawano, R. Marshall, R. J. Morris,
B. M. Shevtsov, S. 1. Solovyev, D. J. McNamara, K.
Liou, S. Ohtani, M. Itonaga, and K. Yumoto

The objective of this study is to better understand
the propagation of Pi 2 waves in the nighttime region.
We examined Pi 2 oscillations that showed high
between  high- and low-latitude
MAGDAS/CPMN stations (correlation coefficient:
>().75). For each horizontal component (H and D) we
examined the MLT dependence of the delay time of
high-latitude Pi 2 oscillations that corresponds to the
highest correlation with the low-latitude Pi 2 oscillation.
We found the delay-time of the high-latitude H showed

remarkable

correlation

MLT dependence especially in the
pre-midnight sector: We found that in the pre-midnight
sector the high-latitude H oscillation tends to delay
from the low-latitude oscillation (< 100s). On the other
hand, the delay time of the high-latitude D oscillation
was not significant (~£10s) in the entire nighttime
sector. We propose a Pi 2 propagation model to
explain the observed delay-time of high-correlation
high-latitude H. The model quantitatively explains the
trend of the event distribution. We also examined the
spatial distribution of high-correlation Pi 2 events
relative to the center of auroral breakups. It was found
that the high-correlation Pi 2 events tend to occur away
from the center of auroral breakups by more than 1.5
MLT. The suggests that the
high-correlation H-component Pi 2 oscillations at high

present  result
latitude are a manifestation of forced Alfven waves

excited by fast magnetosonic waves.

Configuration of a screw-shaped ultrasonic motor
Proceedings of IEEE International Ultrasonics
Symposium  pp.150-153 (2008)

Atsuyuki SUZUKI, Yusuke NAKAMURA, Tetsugi
UEOKA and Jiromaru TSUJINO

In order to develop a high-torque motor, we devised a
new standing-wave-type ultrasonic motor. In this study,
we developed a screw-shaped ultrasonic motor using
bolt-clamped Langevin type longitudinal vibration
transducers (BLTs). A BLT is a common vibration
source in high-power ultrasonic applications and
features high strength and large amplitude. Three BLTs
are installed in the shape of a screw in order to produce
complex vibration. The wvibration and driving
characteristics of the motor were measured. The
ultrasonic motor will be open to utilization in various
ways by improving its torque. It is expected that the
motor will be used in high-torque applications such as
a robot arm and a door-opening system intended for
use in the case of an earthquake.

The vibration characteristics of the ultrasonic motor
were measured using two laser Doppler vibrometers.
An elliptical vibration locus was observed at the
driving surface of the motor. This indicates that
complex vibration is produced using the screw-shaped
structure. Further, we designed the ultrasonic motor to
operate in a longitudinal vibration mode. However, the
measured mode was a bending vibration mode. Hence,
it is expected that the performance of the motor will
improve by operating it in a longitudinal vibration
mode. In addition, the load characteristics of the motor
were measured. The maximum torque, revolution
speed, and efficiency of the ultrasonic motor were 0.41
Nm, 104 rpm, and 0.55%, respectively.

The performance of the ultrasonic motor will be
improved by matching its resonance frequency with
that of the BLTs.
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Development of RFID Application

Research Reports of Fukui National College of
Technology  Natural Science and Engineering
No.42 pp.25-28

Miyuki OKUMOTO and Shinji HAMAGISHI

11 T35 RSB 2

73

AL



74

We report on two systems using the RFID tag in this
paper. One is for the management of sports uniforms,
and the other is for the control of the printing process.
The uniform management system is portable and can
be inexpensively built. We are optimistic that the
laundry tag can be reduced in size.

Another system is used to manage the processes in a
printing factory. This method is simple without
changing the existing master database. We
the barcode with the RFID tag The process

management system with RFID tags runs well, and no

replaced

problems were encountered.

NEAEROL BuRy 2T A b ZBULE
BREEORE

T%#EF vol.57 no.3 pp.67-70
BA £ Kk BE KE HE PH R
AHHE E

EEHEREORE L LT, #HE BRI
M EER L EEIC /> TE WD, ZOHT, #F
FHOHEEE, THEHNERWED D720
HREERE L OEEHENEATH D, Fiw
BB R L, m%éﬂx@¢$iéﬁ
SEOFEEICKT LT, B 2RREEh ARl O#E 7 0
TILEREL, EELZ. aRy hars A b

ZRER L L, /NE 6 HEORAFEE D 30 BT
FHET 5. HREOENTE 155 T2 OZ B RERAS:
Fl, arT A NEARE - EET D REEAREREE
Bo2onbir5.

:, /J\ .

LBREBHEROBAIC L AL v
EFZAFI o7 Vo UEHRO BBIAER
EXFEERIGEC 120855 pp. 956-962
(2009)

Fil Wl i BE B 8

LAY A

= T

SEEE, T4 DBV A T DE MR LV EEI

ATWD. LinL, R LTCEBII AN ZOHE
EERIRCTRIZE EDA A=V L3RRS

ZENRDDLIHS, BEREFAT Iy LU
IR G EARR LIZBEROTIIE, ALURER
DENNEL ﬁx Toi, e LcEE s AHO
R L OB Z EHHTRR L 7> TS, 20D

No.33 (2009)

H & ORES S UL, ABOERROBIGEEIC
FoTHRTERAATFTIvILIVIY, T
4 DB INVT A FITHEE T D CCD < CMOS
7o & ORRBIRDFESRATRE R XA T I v s Ly
DOFFHPIN EN—HTHDH. £7-,CRT Vw7
U AT VAR EOFTRIEBDLA T I v 7Ly
ITE BT @ RGB £8Ev k) .2z
L BFRRT D720, WEEES & BB O
RERAGOHICET AR RERIEEELZE L
ARG RO BENREFIELBR L, SRR
HEgEZFESEAZ LIckY, AEAHT LA
DEALF v I Vo PRIERT B 2 & <R
WIRZA T w7 VoV ERET HHEBOHEE
it o7

Numerical Evaluation of FRP Sandwich Panel
Behavior

ICCCBE-XII & INCITE CD-ROM (2008)

T. Hara

With progressing of FRP (Fiber Reinforced
Plastics) techniques, FRP sandwich panels are used for
wide variety of applications because of their high
strength ratio to the self weight and their flexible
The sandwich
structures represent the strong flexural properties but

workability in their fabrications.
show large deformations caused by the shear
deformation of core materials. In addition, the facing
on the compression side shows the wrinkling when the
thin and sparse core arrangement, such as roll or truss
type core, are adopted. Wrinkling of the facing is major
causes of both their local and global failures. To
prevent the local failure of the sandwich panel, the
infilling the sparse area by the polystyrene foam is the
effective scheme. The sandwich panel with polystyrene
foam provides both their strength and lightness. In this
paper, the strength and deformation property of
sandwich panels with curved core materials and foams
are analyzed numerically and experimentally. Then,
their applicability to the scaffold elements, retaining
walls and the panels for housing are investigated. The
sandwich panel used in this analysis is composed of a
foam polystyrene core with thin walled curved FRP
core and FRP facings.



DYNAMIC CHARACTERISTICS OF COOLING
TOWER SHELL SUBJECTED TO
EARTHQUAKE LOADING
Proc. of IASS 2008 CD-ROM
Takashi HARA

(2008)

Reinforced concrete (R/C) cooling tower structures
have been used for power or chemical plants to cool
down the hot water produced by their plants. Dynamic
characteristics of these structures will be an important
design factors when these are built around the strong
seismic regions. In this paper, the parallel approach based
on MPI message passing by use of the PC cluster is
applied to solve R/C cooling tower with columns. To
calculate  the of these
conventional meshing techniques for FEM are applied to
R/C structures. Then, the element by element, EBE,
parallel approach is adopted to solve the structural

characteristics structures,

equations. Then the dynamic responses of the cooling
tower shells under an earthquake loading are examined.
Especially, in this paper, the influences under vertical
ground motion are also considered. In numerical analyses,
the cooling tower is assumed to have two types of
conventional supporting system, ie., V-column and
wall-column systems. Both R/C shell portion and column
system are modeled by use of solid elements. From the
numerical results, it is concluded that the total
deformations and the dynamic response characteristics
are strongly depend on the supporting columns. In
addition, the higher stress concentrations are arisen
between the junctions of R/C shell and wall supporting
system. Also, crack propagations and failure mechanisms

are discussed based on the numerical results.

STRUCTURAL CHARACTERISTICS OF FRP
CORRUGATED SANDWICH STRUCTURE
Eleventh East Asia-Pacific
Structural ~ Engineering
CD-ROM (2008)
Takatoshi TOKUNAGA, Takashi HARA and
Tsunemi SHIGEMATSU

Conference on

and  Construction

Recently, composite structures, combined with a
variety of materials, have been used practically. Sandwich
structures show high stiffhess and lightweight composite

structures. In general, these structures possess the lower
bending stress in core material. Therefore, lower flexural
materials have been used there. When the stiff core
materials are used, the total weight of sandwich structure
grows. Otherwise the wrinkling occurs on the faces. Fiber
reinforced plastics (FRP) is usually used as the face
material of the sandwich structures because of its high
strength, workability, cost performance and lightweight.
To obtain a high strength sandwich structure, FRP may be
applied to the face materials as well as core materials.
This paper presents the results of the loading test of FRP

corrugated sandwich structure.

BEHAVIOR OF R/C CYLINDRICAL SHELL
STRUCTURE WITH GABLE WALL

Eleventh East Asia-Pacific
Structural  Engineering
CD-ROM (2008)

N. HASHIMOTO, T. HARA and T.SHIGEMATSU

Conference on

and Construction

The reinforced concrete (R/C) cylindrical shells have
much advantageous characteristics. It is often utilized for
a roof structure. Then, it is supported on all edges by the
beams and /or the gable walls. To utilize the advantages,
it is necessary to introduce a simple designing scheme.
From the previous approach, it was concluded that the
behavior of the R/C cylindrical shell structure showed the
arch phenomena because of a uniaxial stress state. In this
study, the deformation behavior is analyzed by the finite
element method and the differences of the behavior
among them are examined numerically and
experimentally focusing on the stiffhess of the gable wall.
Each model is developed by using the steel mold. The
gable wall has lem, 2cm and Scm, in thickness. The
loading test is performed thrice for each specimen. Finally,
the numerical results are compared with the experimental

results.

STRUCTURAL BEHAVIOR OF
PIN-SUPPORTED R/C ARCH

Eleventh East Asia-Pacific Conference on
Structural Engineering and Construction
CD-ROM (2008)

T. Hara and M. Kaneda
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Reinforced concrete (R/C) arch structures are often
used for the civil and the building structures. R/C arch
structures are prone to behave as a nonlinear material
due to their material properties. Also, thin or curved
elements show a geometric nonlinear behavior.
Therefore, R/C arch structures represent the combined
material and geometric nonlinear phenomena and are
difficult structures to be designed. In this paper, the
structural behavior of pin supported R/C arches were
investigated by use of the finite element method. Also,
experimental investigations are performed as well. Two
types of arch were adopted. One was the cylindrical
arch with deep height and the others are shallow one.
Both arches were pin supported at both ends and were
subjected to the concentrate loads in the middle of the
arch span. The cross section of arch was rectangular
and the reinforcements were placed on both tensile and
compressive zone with same reinforcing ratio. For
evaluating the structural behavior of the arches, initial
considered.  Both

experimental and numerical results are compared and

geometric  imperfections are

both results are in good agreement.

Numerical and experimental analyses of R/C arch

Futures in Mechanics of Structures & Materials
(ACMSM20) pp. 445-450, 2008

T. Hara and M. Kaneda

In this paper, the structural behavior of a pin
supported R/C arch was investigated by use of the
finite element method as well as the experimental
analysis. The cylindrical deep arch was adopted as the
model. The arches were pin supported at both ends and
were subjected to a concentrate load. The cross section
of arch was rectangular and the reinforcements were
placed on both tensile and compressive zone with same
reinforcing ratio. In numerical analyses, the
isoparametric degenerate shell elements are adopted
and both material and geometric nonlinearities were
Then, the

investigated

taken into account. load bearing

from the
load-deflection behavior and the crack propagations. In

characteristics ~ were
experimental analysis, the arch specimen was made by
use of the steel mold to avoid the geometric

imperfection. From the numerical analyses, combined

No.33 (2009)

with the experimental analyses, the structural behavior
and the failure mechanisms of R/C arches were

represented.

Deformation and Strength of Light Gauge Steel
Connection

The S5th International
Structures pp. 441-446, 2009

Takashi Hara, Toko Hashimoto,

Motofumi Yosihara and Hitoshi Hiramatsu

Symposium on Steel

Light gauge steel elements have been often used
for constructing the small buildings and the residential
housings because they have a light weight property and
are suitable for providing easy constructional
In this
characteristics and the strength of the light gauge steel

conditions. paper, the deformation
connections between the end plate and the light gauge
steel members are investigated numerically and
experimentally. Light gauge H- and Box- cross section
columns are adopted for the models and are filet
welded with the end plate. These elements are
assembled to the frame structure and the structural

characteristics of the frame are discussed.

Application of Computational Technologies to R/C
Structural Analysis

The  First
Computational
Structures (CTCS’09) Vol.1 pp. 606-617, 2009
Takashi Hara

International  Conference on

Technologies in  Concrete

In this paper, FEM procedure is applied to analyze
R/C structures. Simple R/C shell structure is solved by
use of FEM procedures and the experimental evaluations
are performed to represent the applicability to FEM
analyses. Also, R/C columns are analyzed numerically
and experimentally. On the basis of these results, FEM
procedures are applied to the huge R/C cooling tower
structures. In this analysis, the parallel computing
procedures are introduced into these analyses to reduce
the computational efforts. R/C cooling tower has huge
R/C shell supported by discrete R/C columns. The

dynamic performances of R/C cooling tower are also



computed by the application of parallel computations for
dynamic analyses as well. From the numerical analyses,
the conventional FEM procedures combined with
computational technologies are enable us to design the

huge R/C structures statically and dynamically.

Structural Performance of the Reinforced Concrete
Curved Shear Wall

The  First
Computational
Structures(CTCS’09)  Vol. pp. 456-463, 2009
Keisuke Hayashi and Takashi Hara

International  Conference on

Technologies in  Concrete

In recent years, skyscrapers whose walls around the
core system are made by the reinforced concrete have
been built. These seismic-resisting walls are generally
called core wall. In this structural system, a number of
columns can be reduced and the section of them can be
smaller because the core wall can resist against the large
amount of earthquake loads arisen in the structure.
Additionally, it is possible to obtain the commodious
indoor space with enough seismic resistance and
economical properties. From the researches concerning
the shear resistant core systems, mainly, L shape core
walls have been adopted. In this research, structural
performances of circular core walls that have not been
adopted ever were clarified by numerical analysis using
the degenerated shell element. As the numerical results,
the circular core wall shows lower seismic performance
than the L shape core wall.

Behavior of R/C Arch Structure

The 9th Asian Pacific Conference on Shell and
Spatial Structures CD-ROM, 2009

Masashi Kaneda, Tsunemi Shigematsu

and Takashi Hara

In this paper, the structural behavior of a pin
supported R/C arch was investigated by use of the finite
element method considering combined geometric and
material nonlinearities as well as the experimental
analysis. The cylindrical deep and shallow arches were
adopted as the model. The arches were pin supported at

both ends and were subjected to a concentrate load. The

cross section of arch was rectangular and the
reinforcements were placed on both tensile and
compressive zone with same reinforcing ratio. Then, the
load bearing characteristics were investigated from the
load-deflection behavior and the crack propagations. In
experimental analysis, the arch specimen was made by
use of the steel mold to avoid the geometric imperfection.
Two kinds of arches with different rise-span ratios were

examined to compare these structural characteristics.

STRUCTURAL CHARACTERISTICS OF FRP
SANDWICH

The 9th Asian Pacific Conference on Shell and
Spatial Structures CD-ROM, 2009

Takatoshi Tokunaga and Takashi Hara

Recently, composite structures, combined with a
variety of materials, have been used practically. Sandwich
structures show high stiffhess and lightweight composite
structures. In general, these structures possess a lower
bending stress in core material. Therefore, lower flexural
stiffness materials have been used there. When stiff core
materials are used, the total weight of sandwich structure
grows. Otherwise the wrinkling occurs on the face
materials. Fiber reinforced plastics (FRP) are usually used
for the face material of the sandwich structures because of
its high strength, workability, cost-performance and
lightweight materials. To obtain a high strength sandwich
structure, FRP may be applied to the face materials as
well as stiffener of core materials. This paper presents the
results of the loading test of FRP sandwich structure

composed of such materials.
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A Study on the cracks dispersible performance of
reinforcing materials for R/C member

Creep, Shrinkage and Durability Mechanics of
Concrete and Concrete Structures  Vol.2

pp- 1321-1328, (2008.9)

Takahiro Tamura and Yusuke Maida

Recently, aramid fiber and glass fiber are used as
material for the cracks countermeasure of the concrete.
These technique improve the durability of the concrete
structure by disperse the cracks and made the width of
the cracks small. The purpose of this study is to
confirm the cracks dispersible performance of these
techniques experimentally. Here, we carried out tension
test of the specimen reinforced by various materials.
There are four types’ materials for reinforcement such
as welded wire mesh, aramid fiber, glass fiber and the
advanced reinforcing bar. From the experimental result,
the dispersible performance for cracks was observed in
all specimens. However, the quality of the dispersible
performance for cracks depends on the reinforcing

material.
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Study on inner structure of turbulent compound
open channel flows

Proceedings of STH INTERNATIONAL SYMPOSIUM
ON PARTICLE IMAGE VELOCIMETRY - PIV09
Katsutoshi WATANABE

and Yousuke TOKUMITSU

Characteristics of mner structure of turbulent
compound open channel flows with one side flood
plain and both side one are investigated using velocity
measurements and flow visualization techniques. The
results indicate tow streamwise vortices are formed
over the junction edge of a flood plain and over the
bottom wall of the main channel. The former
streamwise  vortex contributes  generating  the
instantaneous strong secondary flow and oblique
upward flow which is the original flow structure of
compound open channel flow. The later streamwise
vortex is large-scale consisting of relative small scale
vortical structures, and generate the local low speed
region. The formative regions of these streamwise
vortices are stable for long period of time, and these
streamwise vortices play important role of generating
the feature of mean velocity profiles of compound open

channel flow.
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Ion Exchange of Layer Structured Crystal
K Ti,Fe,O4(x = 0.80) and Its Application as Cathode
Material in a Rechargeable Lithium Battery

Key Engineering Materials, Vol. 388, pp. 97-100
(2009)

Masao OHASHI

The layer structured titanate K Ti,Fe,O, (x = 0.80)
with the lepidocrocite (¥ -FeOOH) type structure has
been prepared in a solid state reaction using K,COs,
anatase type TiO, and o/-Fe,O; at 1373 K. Ion
exchange reactions of K' in the interlayer space were
studied in aqueouse solutions. ~ The host layers of the
titanate were maintained on the ion exchange reactions
and the resulting products were found to contain
interlayer water. The interlayer water in the
hydrogen ion exchange product was removed by
heating at 383 K in a vacuum.  The resulting titanate

Ho70Kg01T1; 20Fe0 8004 was evaluated for its use as the

No.33 (2009)

The
cathode exhibited discharge and charge capacities of
107 and 69 mAh/g for the first cycle in the voltage
range of 1.5-42 V.

cathode in a rechargeable lithium battery.
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Some remarks on CM-triviality

Journal of the mathematical society of Japan
Vol.61,No.2  pp.379-391, (2009)

Ikuo Yoneda

We show that any rosy CM-trivial theory has
weak canonical bases, and CM-triviality in the real sort
is equivalent to CM-triviality with geometric
elimination of imaginaries. We also show that
CM-triviality is equivalent to the modularity in

O-minimal theories with elimination of imaginaries.
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