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Fatigue Crack Growth Resistance in Ni-Base Super
Alloy

Key Engineering Materials, Vols.348-349,

pp. 5b41-544  (2007)

Kazuhiro MORINO, Norio KAWAGOISHI, Qiang CHEN,

Yoshihiro MATSUYAMA and Yuzo NAKAMURA

Rotating bending fatigue tests were carried out
to investigate the influence of grain size on the
resistance to crack growth of Ni-base super alloy,

Inconel 718, using the materials with grain sizes

of about 20, 50, 100 and 200 pm, at room temperature.

The crack growth rate was smaller in the large grain

size, though the static strength was decreased with

S 6~k 1 9 - 9 - 5)

X

increase in grain size. The growth rate of a small
crack was uniquely determined by the term o0,”a. That
is, the following relation held: da/dN=C,0,"a (Small
crack growth law), where ¢, is a stress amplitude,
a is a crack length, and C, and n are constants. The
resistance to crack growth among materials was
evaluated based on the law and showed a good
correlation with tensile strength o; meaning that

fatigue life can be predicted by using only o

Fatigue Properties of Ni-base Superalloy in Long Life
Region

Key Engineering Materials, Vols.353-358,

pp. 126-129  (2007)

Yoshihiro MATSUYAMA, Norio KAWAGOISHI, Qing Yuan WANG,
Kazuhiro MORINO, Eiji Kondo and Nu YAN

Fatigue properties of Inconel 718 at 500° C were
investigated under rotating bending. Fatigue
strength was higher at 500° C than at room
temperature. Fracture occurred by the initiation and
propagation of a surface crack in short life region.
The early propagation of a surface crack smaller than
20-30 um was suppressed by oxidation at 500° C. This
is a main reason for the higher fatigue strength at
500° C. However, the crack growth after the
retardation of a small crack growth at 500° C was
accelerated reflecting the lower static strength. On
the other hand, in long life region, though a surface
crack initiated at the early stage of fatigue life
similar to the case in short life region, the crack
did not propagate over 20-30 pm, and an internal
fracture occurred. Consequently S-N curve at 500° C
showed a duplex property and the fatigue limit was

not recognized. The subsurface damage was initiated

at the early stage of fatigue life.
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DEVELOPMENT OF PIC-CONTROLLED SMALL DATA LOGGER
INCLUDING SD MEMORY CARD SYSTEM FOR WIND MEASUREMENT
Renewable 2006 CD (2006)

Hisashi ITO, Hiroaki TAKEUCHI, Hiroshi NAGAT,
David J CARR and Ken STARCHER

A Data logger has been developed using one-chip
microcomputer PIC in order to realize a low cost wind
measurement system with flexible software. In this
research, an SD card and a real time clock IC were
adopted to improve the operation of the product. The
SD card based on the FAT system can be expected to
make the interface between PC and logger system
easier. Users can set up time in the logger with the
PC through RS232C. Beginning and ending time of
measurement are automatically recorded. After
measurement, the data file can be opened with PC as
a text file using a general memory card reader /

writer.

Accurate Determination of Stress Intensity Factor
for Interface Crack by Finite Element Method
Key Engineering Materials, Progresses in Fracture
and Strength of Materials and Structures, Vol.
p.3124-3127  (2007)

Kazuhiro ODA, Nao—-Aki NODA and Satya N. ATLURI

353-358

This paper presents the simple method to
determine the complex stress intensity factor of
interface crack problem by the finite element
method. The proportional method is extended to the
interface crack problem. In the present method, the
stress values at the crack tip calculated by FEM are
used and the stress intensity factors of interface
crack are evaluated from the ratio of stress values
between a given and a reference problems. A single
interface crack in an infinite bi-material plate
subjected to tension and shear is selected as the
reference problem in this study. The accuracy of the
present analysis is discussed through the results
obtained by other methods. As the result, it is
confirmed that the present method is useful for

analyzing the interface crack problem.

No.31 (2007)

“A Simple Method for Measuring Tensile Force with
Piezoelectric Patch”, Chinese Physics Letters,
Vol.24, No.8 pp.2263-2266 (2007)

Zhang ZHI-WEN, Jiang ZHONG-WEI

and Tetsuya MORISAKI

We propose a simple method for monitoring the axial
tensile and compressive force in a structure by
using a piezoelectric patch with the piezoelectric
impedance based measurement. A simple approximate
equation for estimating the tensile force in two
different conditions, which can be calculated
easily if the natural frequencies in two different
states are measured, is explained in detail. On
another front, the natural frequency can be very
easily measured by a piezoelectric element by
bonding it on the measuring subject structure,
because its electric impedance of piezoelement is
related to the structural mechanical impedance.
Furthermore, an experiment for measuring a tensile
force in a simple supported beam is carried out for
validating the proposed method. The results show a
good accuracy in estimating the tensile force
variation by the natural frequency change measured

from the piezoelement.

EBAVE—F APEEICESILS Vaay MRV
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pp 487-494 (2007)
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Infrastructures dealing with social activities
and providing services to the daily life of people
are almost impossible to be shut down for the
regular damage detection procedures. However,
according to the standards and codes for
infrastructures, both early detections of the
damage and continuous monitoring are necessary. In
order to prevent unexpected accidents, numerous
health monitoring techniques were developed to
examine or monitor the damage or physical changes
in the structures. This paper presents the
development of Structural Health Monitoring based

on Piezo-ceramic Embedded Impedance Measuring



Technique. In order to automatically detect the
abnormalities of structure due to damages, the
diagnosis method is proposed. The loosening state
of one bolt on one joint in the prototype structure
is taken as the example of abnormality state. Since
the fastening state of bolts affects the mechanical
impedance in the structure, PZT patches were
embedded on the structure so that the mechanical
impedance change can be measured precisely by the
variation of the electric impedance in PZT patches.
An unusual fastening torque is recognized by the
behavior of impedance waveform obtained from a
series of repeated tests. Then this torque is used
as the threshold and based on it the diagnosing
method, introducing the damage index - S, is
proposed. The experimental results show that this

method has successfully detected all unusual states

during the experiments

DYNAMIC RESPONSE OF COOLING TOWER SHELL
WITH VARIOUS COLUMNS

TASS-APCS2006 Beijing CD-ROM  (2006)
Takashi HARA
Reinforced concrete (R/C) cooling tower

structures have been used for cooling down the hot
water produced by a power or a chemical plants. These
structures are designed to prevent against the
failure under a self-weight and a wind loading, as
well as an earthquake loading. To grown up the economy
of developing countries, these structures may be
built around the strong seismic regions due to supply
the electric Therefore,

energy. engineers must

examine the safety of a cooling tower under

earthquake loading. However, these structures are
constructed with a large surface of R/C shell and
columns and the numerical analyses are laborious and
difficult based on the conventional numerical
analyses.

In this paper, the numerical scheme under parallel
processing is introduced and the dynamic responses
of the cooling tower shells under an earthquake
loading are examined. In numerical analyses, the
cooling tower is assumed to have two types of

conventional column system, 1i.e., V-column and
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I-column systems. Both R/C shell portion and column
system are modeled by use of solid elements.

From the numerical analyses, the higher stress
concentrations are arisen between the junctions of
R/C shell and columns for I-column than those for
V-column. Therefore, the additional reinforcements
should be placed around the junction considering the
effects. Also

seismic crack propagations and

failure mechanisms are discussed based on the

numerical results.

Application of Steel Shear Wall to Small Buildings
and Housing

4th International Symposium on Steel Structures
Vol.2 pp.537-542

HARA, Toko HASHIMOTO

and Motofumi YOSHIHARA

Takashi

Building structures are designed under vertical and
lateral loads. The vertical load is mainly due to
the self-weight. Also, the lateral load is defined
by the wind and earthquake loadings. To resist the
lateral load, bracing and shear walls are applied

To retrofit or to strengthen a building structure

steel shear frames are commonly adopted because of
their large load carrying capacities and their
ductility. The steel shear walls applying to the
huge buildings are usually fabricated as the
assembly of truss structures and have large shear
resisting characteristics. However, such a truss
structures are not suited for small building,
because the shear wall must ensure the visibility
in the building and the lateral load is small
comparing with the huge building. In this paper, the
steel shear frame composed of light-weight steel
section members are presented and the shear
resisting characteristics are examined numerically.
Then, the applicability of framed shear wall
small and housings are

systems to buildings

discussed

Behaviour of R/C beam confined with FRP cylinder
Progress in Mechanics of Structures and Materials

(ACMSM19)
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pp.  667-672
Takashi HARA and S. ISHIDA

With increasing in the strength of concrete and
high strength reinforcements, the ultimate
strengths of R/C beam will show the high load
carrying capacities under flexure. However, a
concrete in compression shows a brittle failure and
R/C beam does not shows the high ultimate strength
with increasing the strength of both concrete and
reinforcements. In this paper, the experimental
analyses of R/C beams with FRP cylinder that is
placed in the compressive concrete in the beam and
is used for constraining the lateral expansions of
concrete are examined. In experiment, R/C beams are
loading and the

subjected to four points

load-deflection behaviour is measured. The
experimental results are compared with the previous

results using the helical reinforcements.

Study on the effect of reinforcement of the R/C beam
by combination of an acrylic resin coating and
randam glass fiber matting

3*" International Conference on Fiber Reinforced
Materials

pp. 187-192, (2006)

T. TAMURA, T.YAMAMOTO, K. YASUDA

And T. KADONAGA

This paper reports reinforcement of reinforced
concrete (R/C) beam coating which used random staple
glass fiber matting and the acrylic resin
(GFM-coating).The objective of this paper is to
investigate the availability of the GFM-coating . In
the experiment, it was confirmed that the fracture
mode of the GFM-coating test beam shifts from shear
failure to bending failure. Simultaneously, it
succeeded in raising the toughness and ductility of
the beam. Furthermore, the effect of GFM-coating
against the deterioration by corrosion of steel was
examined by the electric corrosion test. From these
results, it was observed that GFM-coating is
effective in repair and reinforcement of R/C

structure.

No.31 (2007)
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Characteristics of Coherent structure in Turbulent
Compound Open Channel Flows, Proceedings of The 9th
Asian Symposium on Visualization CD-ROM, 2007.
Takuji MORIYAMA and Katsutoshi WATANABE

The characteristics of coherent structures
formed over a flood plain in turbulent compound open
channel flows were 1investigated wusing flow
visualization techniques. The results of velocity
measurements by PTV show that an oblique upward flow
and a pair of large-scale secondary current are
generated over the edge of the flood plain. This
flow field is characterized by two velocity shear
structures (8U/@y, &U/@z). Furthermore, it is
clarified that these large-scale longitudinal
vortical structures exist over the edge of the flood
plain for a long period of time. These vortical
structures contribute directly to the generation of

the instantaneous secondary current.

Characteristics of Turbulent Structure in Open
Channel Flow with Transverse Square Bars,
Proceedings of The 9th Asian Symposium on
Visualization CD-ROM (2007)

Yoshihiro NAGATA and Katsutoshi WATANABE

In the present study, the characteristics of
velocity profiles and a coherent structure in
turbulent open channel flow with square bars were

investigated using flow visualization techniques.
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The results of velocity measurements show that the
vertical profiles of primary mean velocity have an
inflectional point and the flow in a cavity between
transverse square bars is relatively low-speed and
some circulations are generated. The peak value of
Reynolds stress (-uv) is generated in the vicinity
of the upper boundary of the cavity. Large-scale
longitudinal vortical structures over transverse
bars are observed from the results of flow
visualization. It becomes clear that the vortical
structure is important with respect to the

generation of the momentum transport.
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Regulation of wingless signaling by the CKI family
in Drosophila limb development.

Developmental Biology Vol.299

(2006)

Lei ZHANG, Jianhang JIA, Bing WANG, Kazuhito AMANAT,

Keith A. WHARTON Jr. and Jin JIANG

pp. 221-237

(Wg) /Wnt

regulates a myriad of developmental processes and

The Wingless signaling pathway
its malfunction leads to human disorders including
cancer. Recent studies suggest that casein kinase
I (CKI) family members play pivotal roles in the
Wg/Wnt pathway. However, genetic evidence for the
involvement of CKI family members in physiological
Wg/Wnt signaling events is lacking. In addition,
there are conflicting reports regarding whether a
given CKI family member functions as a positive or
negative regulator of the pathway. Here we examine
the roles of seven CKI family members in Wg
signaling during Drosophila limb development. We
find that

increased CKI ¢ stimulates whereas

dominant-negative or a null CKI ¢ mutation
inhibits Wg signaling. In contrast, inactivation of
CKI o by RNA interference (RNAi) leads to ectopic
Wg signaling. Interestingly, hypomorphic CKI ¢
mutations synergize with CKI o RNAi to induce
ectopic Wg signaling, revealing a negative role for
CKI « CKI o«  RNAi

Conversely, enhances the

loss—of-Wg phenotypes caused by CKI ¢ null
mutation, suggesting a positive role for CKI a .
While none of the other five CKI isoforms can
substitute for CKI @ in its inhibitory role in the
Wg pathway, several CKI isoforms including CG12147
exhibit a positive role based on overexpression.
(Gish) /CKT v

Moreover, loss of Gilgamesh

No.31 (2007)

attenuates Wg signaling activity. Finally, we

provide evidence that several CKI isoforms
including CKT o and Gish/CKIy can phosphorylate
the Wg coreceptor Arrow (Arr), which may account,
at least in part, for their positive roles in the

Wg pathway.
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