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Ultrasonic Fatigue Strength of Inconel 718.
Advances in Fracture and Damage Mechanics IV .
pp. 77-82  (2005)

Norio KAWAGOISHI, Kazuhiro MORINO, Jun OGAWA,
Qiang CHEN and Masahiro GOTO

Recently, many studies have been carried out focusing
on fatigue properties of high strength metals in long life
region, because fracture mechanism in long life region is
different from the one in short life region till 10°-107
cycles in many high strength steels. The study on fatigue
properties in long life region is a time-consuming work,
therefore ultrasonic fatigue test is used to save the testing
time. However, the effect of loading frequency on the
fatigue properties is not clarified. In the present study,
ultrasonic and rotating bending fatigue tests were carried
out for smooth and notched specimens of Ni-base super

alloy Inconel 718 in order to investigate the effect of
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loading frequency on the fatigue strength and fracture
mechanism. Fatigue strength of smooth specimen was
larger at ultrasonic frequency than at conventional
frequency in rotating bending. This increase in the fatigue
strength is mainly caused by the suppression of crack
initiation. In the ultrasonic fatigue, intergranular and
cleavage cracks were observed in addition of striation
which was a dominant fracture mechanism in the fatigue

at conventional.

Fatigue Strength of Surface Treated Martensite Type
Stainless Steel.

Advances in Fracture and Damage Mechanics IV .
pp. 533-538  (2005)

Masahiro OKIl, Kazuhiro MORINO, Norio KAWAGOISHI,
Eiji KONDO, Futoshi NISHIMURA and Kazunori FUKADA

Surface treatments are important technologies in
improving wear, corrosion and fatigue properties of
metals. In this study, effect of surface treatment on the
fatigue properties of martensite type stainless steel was
investigated under rotating bending fatigue. Surface
treatments selected were CrN coating by PVD, radical
nitriding and hybrid treatment of CrN coating and radical
nitriding which has better adherence than direct coating
of CrN to the base metal. By these surface treatments,
surface layers were hardened. As the result, the fatigue
strength was increased at low stress level in the CrN
coated specimen, and in wide stress region in the nitrided
and the hybrid treated ones in comparison with the
quench and tempered specimen. Fracture occurred from
the specimen surface in both of quench-tempered and CrN
coated specimens and from the subsurface in nitrided and
hybrid treated ones. These results were discussed in

viewpoints of material ductility and fracture mechanism.



Application of Educational Solar Cooker System to
Enlighten Students on Renewable Energy

EXPO World Conference on Wind Energy, Renewable
Energy, Fuel Cell (WCWRF 2005). CD-ROM

Hisashi ITO and Kazuhiro HIRONAKA

However difficult it may be, it is very important for us
to conserve our beautiful planet, the earth. We have
many problems to conquer in order to sustain the earth.
One of the possible ways to do so is to enlighten the
young people who will be tackling these problems in the
future.

Solar cooker provides us with an opportunity to learn
how to use the sun to generate a great amount of energy.
Using the solar cookers developed in this research, an
experimental class was carried out at a junior high school
to let the students know the great possibilities of solar
energy, and think about the environment and energy
problems. A survey to assess the students awareness of
these problems was conducted to both elementary and

junior high students.

Turbulent Properties of Twin Circular Free Jets

with Various Nozzle Spacing

Engineering Turbulence Model |l ing and Exper iments 6

ERCOFTAC
Symposium on Engineering
Measurements (ETMM6). pp.501-510 (2005)
Takashi HARIMA, Shigetaka FUJITA and Hideo 0SAKA

Proceedings of 6th International

Modelling and

The turbulent flowfield of three-dimensional turbulent
jets issuing from two circular nozzles has been
investigated experimentally. The aim of this report is to
supply a series of turbulent data of twin circular jets for
the cases of three different nozzle spacing (S/d=2, 4 and
8) in the region where the interference between two
circular jets exists. Turbulence quantities which include
the turbulence intensity and the Reynolds shear stress,
were measured using an X-type hot wire probe (Sum in
diameter, 1mm effective length) operated by the
linearized constant temperature anemometers (DANTEC).
The exit plane Reynolds number based on nozzle exit
velocity Ue (=40m/s) and nozzle diameter d, was kept
constant at 25000 through out this experiment.

From this experiment, it was found that switching
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tendency between the major and minor axes in the contour
plot of u,,,/Ue was observed in nozzle spacing S/d=2 and
4. Also, the development of the turbulence intensity in the
inner region between two circular jets was suppressed by

the interference of each circular jet.

The development of An Autonomous Overhead Travel ing
Crane With Real Time Path Planning Based on the
Potential Method

Proc.of IEEE International Conference on Control
and Automation, Budapest, Hungary, June

pp. 1079-1084  (2005)

Akihiro KANESHIGE, Takeshi AKAMATSU and

Kazuhiko TERASHIMA

This paper presents a method to establish real time path
planning for three-dimensional (3-D) autonomous mobile
overhead crane system. Proposed crane system consists of
a Visual System and a Planning System. In the Visual
System, CCD image sensors, laser line markers and ultra
sonic sensor (USS) are used to scan the transfer space.
First, environmental map is generated by CCD image
sensors and laser line markers. USS is used at on-line
path planning that to renovate environmental map during
the transferring in terms of the quick scanning time. This
environmental map describes the transfer environment.
Real time path planning is also established by expanding
the off-line path planning and included in the Planning
System. Potential method is used as it’s algorithm to
develop updated Potential Field that describes the latest
environment of transfer space. Transfer path is then
constructed from the updated Potential Field and used for
crane control references. The usefulness of proposed
system is confirmed by the preliminary experimental

results.

Development of the Operation Support System for a
Rotary Crane Considering the Collision Avoidance to
the Ground

Proc. of SICE Annual Conference 2005, Aug

pp. 2643-2646

Akihiro KANESHIGE, Yuji TAKAHASHI

Takanori MIYOSHI and Kazuhiko TERASHIMA
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The purpose of this research is development of the
system that supports the operation of a rotary crane
without adding the sensor. Especially, a human interface
that uses the joystick and DSP is developed. The
operation support system can keep the height of the load
position by change of boom angle without the load
hoisting operation, and can reduce a difficult operation of
the rotary crane. The usefulness of developed support

system was verified by same experiments.

On-1line Path Planning and Obstacle Recognition for
an Autonomous Mobile Overhead Traveling Crane,
Proc. of SICE Annual Conference 2005, Aug.

pp. 2643-2646.

Takeshi AKAMATSU, Aakihiro KANESHIGE,

Yuma SHIRAMATSU and Hiroshi FUJIMOTO

This paper presents a method to establish the real time
path planning for three-dimensional (3-D) autonomous
mobile overhead crane system. Proposed crane system
includes a Visual System and a Planning System. In the
Visual System, CCD image sensors, laser line markers
and ultra sonic sensor (USS) are used to scan the transfer
environment. The environmental map that designates
transfer environment is built by CCD image sensors and
laser line markers by off-line with Slid-Ray Projection
method, while real time partial changes of transfer
environment are recognized by USS. In the Planning
System, transfer path is constructed from the
environmental map by off-line and it is renovated as
environmental changes are recognized by on-line.
Potential method based on Diffusion Equation is used as

algorithm in this system. Then, this transfer path is used

as crane control references.
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Computer engineering classes are offered to the
first-year and the second-year students at the college of
technology. The aim of the classes is to get the students
to understand the basics of the computer architecture and
programming. An educational microcomputer has been
developed for the classes. The microcomputer has a
console panel for binary-code inputs and binary-data
outputs, and is small to be put in a VHS videocassette
case. In this paper, the educational microcomputer
overview is described, and then characteristics of the
console panel and instruction-set architecture are
represented. Lastly, the educational effect of the
microcomputer  is

demonstrated by showing the

application to the classes.

A —E/RLEBEME &y b7 =0 H A S HE B A
MESNEREBEVATLOMRR

WXE TEEHE]  No.28 pp.71-76 (2005)
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In this paper, a human tracking system is proposed
using color image processing and network camera control.
The system detects the head area of a man appeared in the
scene and controls the camera to keep tracking his
movement. The system includes a wide range of
technologies such as the image processing, the computer
network and the control. To understand the system plenty
of knowledge is required for students. Therefore, it is

proper to introduce this system as a theme into large scale



experiments or graduate researches for the students who
study the synthetic technology of the electronic control,
the communication network and the information

processing fields.
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Dynamic Response Analysis of R/C GCooling Tower
Shell.

WCCM VI in conjunction with APCOM’ 04, Sept. 5-10,
2004, Beijing, China. CD-ROM (2004)

Takashi HARA

In this paper, dynamic behaviors of R/C cooling tower
shell under a dynamic loading are analyzed by use of FEM.
To reduce the computational efforts to solve such problems,
the technique for a parallel computing is applied. To solve
the nonlinear dynamic response of a huge cooling tower
with local deviation, the element by element (EBE) parallel
approach is adopted by using of PC cluster. From the
numerical analyses, the nonlinear dynamic response of R/C
cooling tower is examined and the effects of the
combination of the shell and column structural behavior are
calculated. Also, the applicability of EBE approach to the

huge R/C structures is discussed.

Failure mechanisms of the floating deck pontoon of

an oil tank under concentrated load.
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ICASS’ 05, June. 13-15, 2005, Shanghai, China.
Vol.2 pp.1451-1456
Takashi HARA, Masaru KATSUI and Yuji KATSUI

It is well known that the floating deck is usually used
to cover an oil storage tank to prevent the fire or the
explosion due to the mixing of fuel gas and air. When the
sloshing is occurred under earthquake with long period,
the control devices will have to be placed on the pontoon
around the deck rim to control the sloshing. The stress
states and the failure mechanisms of the pontoon placed
on an oil tank as a floating deck system are analyzed
numerically under concentrate loads. Usually, the pontoon
is partitioned into many cells along the circumferential
direction of a floating deck. Concentrate loads are applied
on partitioning walls of the structure to realize a
structural system having mechanical devices, which are
placed to reduce a dynamic response of a floating deck
under earthquake. In numerical analyses, the finite
element procedure is applied and the combined geometric
and material nonlinearities are taken into account. From
the numerical results, it is concluded that the controlling
devices are applicable to such structure under small

improving without failing of pontoons.

The Tenth International Conference on Civil,

Structural and Environmental Engineering Computing.

GCD-ROM  (2005)
Takashi HARA and Muhammad N.S.HADI

With progressing of concrete technology, high strength
concrete has been used to construct the frame system of
buildings and the bridge structures. The structural
element made from this material is prone to brittle
behaviour. Therefore, the ductility of these structural
elements must be improved. This paper simulates the
behaviour of high strength concrete columns confined
with several FRP materials by FE analyses. The concrete
and the FRP materials are represented as the solid and the
sheet elements, respectively. From the numerical results,
the characteristics of FRP wrapping is presented. The
numerical results are compared with the experimental

results.
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Preparation of Layer Structured Titanate

Cs,Ti, Fe,0, (x = 0.70) and Application as Cathode
Material in Rechargeable Lithium Battery.

Solid State lonics. Vol.172 pp.31-32 (2004)
Masao OHASHI

The layer structured titanate Cs,Ti, ,Fe, 0, (x = 0.70)
with the lepidocrocite (y-FeO(OH)) structure has been
prepared in a solid state reaction using Cs,CO,, anatase
type TiO, and a-Fe,0, at 800° C. Cs' in the interlayer
space was ion exchanged with hydrated Li" in a LiNOs
solution. The interlayer water was removed by heating at
180° C in a vacuum. The resulting layer structured
titanate Lig soHo 04Cs0.06T1130F€0 7004 was evaluated for

use as the cathode in a rechargeable lithium battery. The

No.29 (2005)

theoretical capacity of the titanate is 106 mA/g for the
Fe®'/Fe?' redox couple. The cathode exhibited discharge
and charge capacities of 110 and 92 mA/g for the first
cycle in the voltage range of 1.5-4.2V. The amounts of
lithium intercalated and deintercalated in the titanate

correspond to 0.73 and 0.61 of the formula unit.
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