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The dynamic response in the cutting operations with
the small diameter tools is measured to simulate the
cutting process in micro-scale milling. The inclined ball
end mills are excited with measuring the exciting force on
the vibration generator. Then, the compliance of the
tool-spindle system is measured with changing the
excitation frequency. The modal parameters are estimated
with changing the cutter axis inclination and the overhang
of the tool. A vibration model is presented to show that
the vibration is subjected in the radial direction of the
small diameter tool. A dynamic cutting process is
simulated to show the effect of the spindle speed on the
tool displacement based on the estimated modal
parameters.

4  Cutting process of glass with end mill
ZEH4A  Takashi Matsumura, Takenori Ono
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Glass milling is presented to machine microgroove on
glass, which is a material of microtesting devices used in
the bio and the chemical industries. The milling processes
of glass are discussed with the change of the cutting
forces during a rotation of the cutter. The measured
cutting forces prove that the milling processes are
ductile-brittle
Microgrooves, them, are machined on the glass plate with

performed in a complex mode.
ball end mills made of tungsten carbide in a depth of cut
more than 10 pm. The cutter axis is inclined in the feed
direction to finish a crack-free surface at high cutting
velocities. The cutting process with the cutter axis
inclination is discussed with presenting a model. The
effect of cutting conditions on the surface finish is shown
in the cutting experiments. The surface roughness is less
than 100 nm in glass milling in applicable cutting
conditions. A seven-axis controlled machine tool, then, is
built to machine the microchannels on the glass plates. A
machining example is shown to apply glass milling to
manufacturing of the microtesting devices.
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Partnerships with extramural supporters play an
important role in a betterment of education for future
generations. Transmission of information is necessary in
the school management as is conventionally done.
Furthermore, it has been required to receive opinions of
local communities, especially, in the light of advice and
assistance for students. In this paper, an attempt to form
partnerships with extramural supporters by utilizing a
blog is introduced. Campus life of students and faculty is
described in our blog, funny, interesting, sometimes
strictly, to foster a sense of unity. Opinions of extramural
supporters received via comment and voting systems
built-in blog are utilized in student guidance. Effect of
partnerships on school education is investigated by
questionnaire survey to our students. As a result, it is
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confirmed that forming partnerships with extramural
supporters by utilizing a blog is beneficial for school
education.

#E4®  Experimental Study on Local Flame Properties
of Hydrogen Added Hydrocarbon Premixed
Turbulent Flames

#4 Masaya NAKAHARA, Takamori

SHIRASUNA and Jun HASHIMOTO

i

2554 Journal of Thermal Science and Technology,
Vol. 4, No. 1, pp.190-201.
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This study is performed to investigate the local flame
properties of turbulent propagating flames, in order to
clarify the influence of the addition of hydrogen to

methane or propane mixtures on its local burning velocity.

The mixtures having nearly the same laminar burning
velocity with different rates of addition of hydrogen [TH
are prepared. A two-dimensional sequential laser
tomography technique is used to obtain the relationship
between the flame shape and the flame displacement in a
constant-volume vessel. It was found that the trends of the
mean values of measured local flame displacement
velocity Sr with respect to [1H, the total equivalence ratio
[J and fuel types corresponded well its turbulent burning
velocity. The trend of the obtained Markstein Number
Ma could explain the Sr of turbulent flames only
qualitatively. The local burning velocity at the part of
turbulent flames with positive stretch and curvature using
this Ma, S, attempted to be estimated quantitatively. As
a result, a quantitative relationship between the estimated
Si: and the Sr at positive stretch and curvature of turbulent
flames could be observed only for mixtures with Le>1 or
Ma>0.
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#4  An Experimental Study on Local Flame
Displacement Velocity of Hydrocarbon added
Hydrogen Premixed Turbulent Flames

EEESA O Masaya NAKAHARA, Jun
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In this paper, the experimental study is performed to
examine directly the local flame properties of turbulent
propagating flames with hydrocarbon added hydrogen
mixtures as two-components fuel mixtures for the same
turbulence level, including the Markstein Number Ma
obtained from outwardly propagating spherical laminar
flames, in order to investigate fundamentally the local
burning velocity of turbulent flames for multi-component
fuel mixtures. Methane or propane added hydrogen
mixtures having nearly the same laminar burning velocity

with different addition rates of Methane or propane and
equivalence ratios as lean and rich are prepared for
experiments. A two-dimensional laser tomography
technique is used to obtain the sequential and quantitative
relationship between flame shape and motion. The local
flame displacement velocity Skm, curvature 1/r, stretch K
and Karlovitz number K a of flamelets of turbulent flames
are quantitatively measured as key parameters
determining its properties of local burning velocity.
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Effect of YAG laser cutting on stretch-flangeability of
0.2C-1.5Si-1.5Mn  (mass%)  wultra  high-strength
TRIP-aided sheet steel with bainitic ferrite matrix (TBF
steel) having different martensite start temperatures,
which were austempered at 375 or 450C , was
investigated for automotive applications. Hole notches of
5 mm diameterwere produced by YAG laser cutting or
The
stretch-flangeability was evaluated using hole-expanding
ratio (A).

In TBF steel, laser cutting resulted in much higher

mechanical punching for hole-expanding test.

stretch-flangeability than mechanical punching. The
hole-expanding ratio (1) of TBF steel austempered at
375°C in the case of laser cutting at avalage powers
between 50 and 100 W was higher than that at 450°C ,
and also higher than mechanical punching. Furthermore,
the strength-stretch-flangeability balance (7SXA) of TBF
austempered at 375C the highest
stretch-flangeability by laser cutting at 100 W. We found
that compared with mechanical punching, YAG laser
contributed to the improvement of the 7SXA of 1100
MPa class TBF steel with fine bainitic ferrite matrix.

steel showed
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#E4  Impact Properties of C-Si-Mn-Al and
C-Si-Mn-AI-Nb Ultra High-Strength Low Alloy
TRIP-Aided Bainitic Ferrite Steels

&4 OTomohiko HOJO, Tomohiro KAJTYAMA,

Koh-ichi SUGIMOTO

448  Asia Steel International Conference 2009
S7-09
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To improve the toughness of 980-1180MPa grade ultra
high-strength low-alloy TRIP-aided steels with bainitic
ferrite matrix (TBF steels), the effects of alloying
elements on impact properties were investigated in
0.2%C-1.5%Si-1.5%Mn TBF steel. Addition of 0.5%Al
to the base steel increased upper shelf Charpy impact
absorbed value and lowered the fracture appearance
transition temperature. The improvement of the impact
properties was associated with localized stress relaxation
due to strain-induced transformation of the fine and
carbon enriched retained austenite films. Also, complex
additions of 0.5%Al and 0.05%Nb to the base steel
improved the impact properties, especially when
austempered at temperatures near martensite-start
temperature. This was caused by the refined prior
austenite grain size by niobium addition.
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#H  Study of Amorphous Carbon Nitride Films
Aiming at White Light Emitting Devices
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¥4 Japan Journal of Applied Physics, vol.47,
No.10, pp.7842-7844

FRREA 2008410 A

BE

The possibility for white light emitting devices using
carbon nitride (CNx) thin films has been studied.
Microwave ECR-plasma CVD and RF-sputtering
apparatuses have been used for the formation of CNx thin
films. In both cases, CH4 was used as the source or
sub-source of carbon in order to investigate the effect of
hydrogenated carbon nitride for luminescence. The
cathodeluminescence (CL) measurement of the film
grown by ECR-plasma CVD method showed three peaks
of R/G/B. The photoluminescence (PL) measurement of
the film grown by RF-sputtering also showed the red peak,
which could not be observed in the film without hydrogen.
Together with the X-ray Photoelectron Spectroscopy
(XPS) analysis data, we concluded that the red peak
originates from the level relating to H atom and blue peak
from C-N bonds.
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#H  Growth and properties of AION films by
magnetron sputtering
#EES OK. Matsunouchi, Y. Iwano, C. Kimura,
H. Aoki, K. Itoh, T. Sugino

#£4%  4" Vacuum and Surface Sciences Conference
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AION:Tb films were deposited by RF magnetron

sputtering. N2 sputtering is more suitable to deposit the

ALON:Tb films rather than the Ar sputtering. The

bandgap energy of the AION:Tb films by N2 sputtering is

wider than the Ar sputtering.. Strong green PL emissions
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(500nm, 550nm) were observed for the AION:Tb films
by N2 sputtering. The rare earth emission of the annealed
AION:Tb films are stronger than that of the films without
annealing.
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In recent years, optical characteristics such as PL, CL
and EL as to a-CNx have been reported. Especially the
by R.Reyes the
electroluminescence using a-CNx at the conditions of the

letter  written etal showed
room-temperature and low voltage. This result suggests
that a-CNx is expected to become new light emitting
devices.

Under these background , we began to study the
possibility for white EL of a-CNx in collaboration with
Okayama University of Science , Toyohashi University of
Technology and Osaka University.

As a result of CL measurement of a-CNx that was
composed by ECR-plasma CVD, three peaks, 2.14eV,
2.56eV, and 3.1eV that respectively correspond to blue,
green, and red were observed. The red peak is supposed

to be due to the C-H bonds in the film.
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#H Optical properties of AgInS2 Thin Films
Prepared by Sulfurization of Evaporated Metal
Precursors

E#&4%  Shigeyuki Nakamura, Satoru Seto

24 ik48  physica status solidi (c), 6 (2009)

pp-1137-1140.
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Photoluminescence study has been demonstrated for
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AgInS: thin films prepared by sulfarization of metal
evaporated precursors. We have found 1.79 ¢V DAP
recombination emission for the stoichiometric thin film.

#H  Effect of annealing for CulnS2 thin films
prepared from Cu-rich ternary compound
#4  Yoji Akaki, Shigeuki Nakamura, Keita
Nomoto, Tsuyoshi Yoshitake, Kenji Yoshino
£554  physica status solidi (c), 6 (2009)
pp-1030-1033.
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Evaporated CulnS: films using a single-source were
annealed in HaS atmosphere from 250 to 500°C for 60
min. after the evaporation. The starting materials were
used polycrystalline CulnS2 powder grown by a hot-press
method. Cu/In ratios were 1.0, 1.2 and 1.5. X-ray
diffraction spectra indicated that all the films were
successfully obtained CulnS: single phase by annealing
above 350°C . The films prepared from the starting
material of the Cu/In ratio of 1.5 became Cu-rich films,
which had the Cu/In ratio of 1.37. The -carrier
concentrations, the resistivities and the mobilities of the
films annealed above 350°C prepared from the starting
material of the Cu/In ratio of 1.5 were approximately
1x10*' em? and 0.1 cm?Vs, respectively, at room
temperature. The activation energy of the film annealed at
400°C was evaluated to be 6.5 meV.
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Photoluminescence study has been demonstrated for
AgInS: thin films prepared by sulfarization of metal
evaporated precursors. We have found 1.79 eV DAP
recombination emission for the stoichiometric thin film.

#8H  Effect of annealing for Cu-rich CulnS: thin films
prepared by a vacuum evaporation method
Z#&4 O Yoji Akaki, Shigeyuki Nakamura, Keita
Nomono, Tsuyashi Yoshitake and Kenji
Yoshino
FREEH  Book of Abstracts, 16th International
Conference on Ternary and Multinary
Compounds (ICTMC-16), ID99,
Sep. 15-19, 2008, Berlin, Germany.
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Evaporated CulnS: films using a single-source were
annealed in HaS atmosphere from 250 to 500°C for 60
min. after the evaporation. The starting materials were
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used polycrystalline CulnS2 powder grown by a hot-press
method. Cu/In ratios were 1.0, 1.2 and 1.5. X-ray
diffraction spectra indicated that all the films were
successfully obtained CulnS: single phase by annealing
above 350°C . The films prepared from the starting
material of the Cu/In ratio of 1.5 became Cu-rich films,
which had the Cu/In ratio of 1.37. The -carrier
concentrations, the resistivities and the mobilities of the
films annealed above 350°C prepared from the starting
material of the Cu/In ratio of 1.5 were approximately 1
10*' cm?, 0.1 cm and 0.1 cm?/Vs, respectively, at room
temperature. The activation energy of the film annealed at
400°C was evaluated to be 6.5 meV
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General Predictive Controllers (GPC) based on Model
Predictive Control (MPC) has been widely used for
various process control systems represented by chemical
processes. Previously, a design of model predictive PID
control system has been proposed, but it is not mentioned
to determine the user-specified parameters (prediction
horizon and weighting factor) included in the cost
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function. In this research, a optimal tuning method of
GPC-PID controller based on
performance is considered. Genetic algorithm (GA) is

steady-state control

used to adjust the user-specified parameters so as to
obtain desired control performance on steady-state. The
usefulness of the proposal scheme is verified by a
numerical simulation.
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The Cerebellar Model Articulation Controller (CMAC)
that is a kind of artificial neural networks has been
proposed to control non-linear systems. The scheme for
tuning the PID parameters by using the CMACs, which
has been also proposed, is focused on improvement of the
transient control performances. On the other hand, the
researches on the control performance assessment (CPA)
that assesses the performance of the control system from
the operation data on steady-state have been actively
made in recent years. In this research, a design of PID
control system using CMAC based on CPA is proposed.
The weight tables included into CMAC are learned in
off-line and are re-tuned in on-line at the time that CPA
indexes exceed user-defined regions. Consequently, the
desirable control performances are obtained on both
transient-state and steady-state.
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#E®  Design of a Performance-Driven CMAC-PID
Controller
#iEES OH. Yagi, J. Shimonishi, T. Yamamoto
and T. Hinamoto.
R4 The European Control Conference 2009

(Budapest, Hungary), WeAl16.5.
FRFH 20098 H
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To operate process plants under restricted condition
such as high-quality and reduced cost, Control
Performance  Assessment (CPA)  that  assesses

performance of the control systems from the operation
data has been actively studied in recent years. However,
owing to the non-linearity included in the general system
plants, it is difficult to tune the control parameters
regularly. The scheme to tune PID parameters using
Cerebellar Model Articulation Controller (CMAC) that is
a kind of artificial neural networks has been proposed to
improve transient-state response for the non-linear plant.
In this research, a design of PID control system using the
CMAC based on CPA is proposed. Consequently, the
desirable control performances in both transient-state and
steady-state are obtained by using the proposed controller.
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#8 B An Auto regressive wind speed prediction tool
dedicated to wind turbine farm design
Z¥&E%A OT.Yuji, H.Toya, Y.Zoka and N.Yorino
2R 3rd International Conference on Integration of
Renewable and Distributed Energy Resources
(Nice, France)
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In the present study, field data from an existing wind
farm in operation in Japan have been analyzed (5 wind
turbines with 750 kW generating capacity each), together
with analog simulations of wind power generation
facilities integrated into an electric power system. A
comparison and review of both types data pinpointed the
key issues raised when operating wind power generation
facilities. AN auto regressive model simulation of wind
speed is then presented: it allows predicting the available
power from any given site, thus anticipating the needs for
detailed surveys of wind direction and speed as well as
grid integration issues. The simulation tool leads to more
predictable electricity generation capacity when grid
integrated.
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#H A Proposal for Forecast Diagnosis of Wind
Turbines using Wavelet Transformation
E#% O T.Hamada, T.Yuji, H.Toya, H.Noji,
J.Kawashima and M.Fukuoka
#£4%  Proccedings of International Conference on
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Science, Technology and Innovation for
Sustainable Well-Being (STISWB),
(Mahasarakham University, Thailand)
RREA 200947
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There are many reports on troubles such as blade
damage on wind turbines. They have been regularly
inspected by the visual check and so on. A method for the
forecast diagnosis on wind turbines has been proposed in
this paper. The trouble was assumed by using an original
model with blades damages, and the experimentally
obtained AE were signals were analyzed with the wavelet
The

calculated from the AE signals described well the failure

transformation. statistical variances that were

situations.

#H  Auto-regressive (AR) Model Simulation for 750

kW Class Wind Turbine

E#H4% OT.Yuji, HToya, T.Hamada, N.Mungkung,
Y.Zoka and N.Yorino

&4 Proccedings of International Conference on
Science, Technology and Innovation for
Sustainable Well-Being (STISWB),
(Mahasarakham University, Thailand)
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The installation of wind turbine takes a huge amount of
time to research wind condition. Thus introduction of
clean energy technology is given as one of the solution
methods for these problems. In order to solve this
problem, we established a forecast simulation technique
with the Auto-regressive (AR) model. This enables us to
predict the wind condition and the amount of wind
generation for the installation of wind turbine.
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74  Electronically Tunable Current-Mode Universal
Biquadratic Filter Using CCCDBAs
#EESRL O Takao Tsukutani, Yasuaki Sumi, Noboru
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PR Symposium on Intelligent Signal Processing
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pp-267-268
RRER 200942 H
M=

This paper introduces a current-mode universal
biquadratic filter using current controlled current
differencing buffered amplifiers (CCCDBAs). The filter
circuit is constructed with two CCCDBAs, two current
controlled current differencing amplifiers (CCCDAs) and
two grounded capacitors. The circuit can realize low-pass,
band-pass, high-pass, band-stop and all-pass transfer
functions by choosing appropriate current output

terminals without any component matching conditions.
Additionally , the circuit parameters w0 and Q can be
set orthogonally through adjusting the bias currents.The
biquadratic filter enjoys very low sensitivities with respect
to the circuit components. An example is given together
with simulated results by PSPICE.
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Only Plus Type DO-DVCCCs
#EE® O Yasuaki Sumi, Takao Tsukutani, Noboru
Yabuki

L5k Symposium on Intelligent Signal Processing
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This paper introduces a novel current-mode biquadratic
circuit using only plus type differential voltage current-
controlled current conveyors (DVCCCs) and grounded
capacitors.The biquadratic circuit is constructed with two
plus type dual current output DVCCCs (DO-DVCCCs)
and two grounded capacitors. The circuit can realize
biquadratic circuit transfer functions by choosing the
appropriate input and output terminals. Additionally, the
circuit parameters Q and w0 can be set orthogonally by
adjusting the bias currents and capacitors. The biquadratic
circuit enjoys very low sensitivity to the circuit
components. An example is given together with simulated
results by PSPICE.
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The authors have previously reported a novel method
for effectively subtracting the echo replica in double-talk
condition by preprocessing blind source separation in
advance of echo cancellation. We discuss in this paper an
alternative algorithm in which an auxiliary term is added
for improving the convergence rate. The improvement
effect of convergence speed was the double, when the
operation in the case in which this algorithm was
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meanwhile applied to the updating of the coefficient of
separation circuit.
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#H Several-Hours-Ahead Wind Speed Prediction

System Using Hierarchical Neural Network
ZE#E% O Hitoshi Sori, Takashi Yasuno
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In this paper, we describe a several-hours-ahead wind
speed prediction system using a hierarchical neural
network. Our proposed wind speed prediction system
consists of several wind speed prediction modules
connected in cascade. The number of prediction modules
is determined in accordance with the prediction period.
Also, the wind speed prediction module consists of two
blocks: one is a prediction block and the other is a
correction block. These blocks calculate the prediction
value and correction value of the mean wind speed using
a hierarchical neural network, respectively. Simulation
results demonstrate the effectiveness of the proposed
several-hours-ahead wind speed prediction system in the
prediction period from thirty minutes to four hours ahead.
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#H  Several-Hours-Ahead Wind Speed Prediction
System Using Correction Recurrent Neural
Network

#%XHEA O Hitoshi Sori, Takashi Yasuno

¥4 2009 RISP International Workshop on
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pp-621-624
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This paper describes a several-hours-ahead wind speed
prediction system using a correction recurrent neural
network. The proposed wind speed prediction system
consists of several wind speed prediction modules and
correction modules connected in cascade. Simulation
results demonstrate the effectiveness of the proposed
wind speed prediction system.
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In order to understand the neural mechanism of sensory

processing, it is quite important to study the features of

sensory stimuli. An electric fish can detect an object using

electrosensory system. The fish generate a dynamic
electric field by electric organ discharge. An object near
the fish elicits the amplitude and phase modulations of
electric field generated by the fish. The feature of
amplitude modulation has been well studied, but the
feature of phase modulation remains unclear. In this study,
we calculate the phase modulation of electric field using
Finite-element method. We also propose a neural
mechanism for extraction of phase modulation on the
basis of spike tim- ing dependent plasticity.
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#8H Eigenvalue Distributions of Quark Matrix at
Finite Isospin Chemical Potential
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The comparison between unquenched SU(3) lattice
QCD with chemical potential and random matrix theory
can provide information on the pion decay constant F'x .
We calculated ecigenvalue distributions of the Dirac
operator on a 8 X4 lattice using Ni=2 Kogut-Susskind
fermions. We performed fits between the spectral density
computed from random matrix theory and lattice data at
coupling 8= 5.30 for fixed quark mass ma=0.05 and
iso-vector chemical potential ©a=0.0, 0.004773, 0.1 and
0.2, finding good agreement. In particular our data
indicate that F» decreases as the iso-vector chemical
potential increases. For a more precise fit of the rescaled
parameter u’F-’V, we also compare to the first
eigenvalue distribution from random matrix theory.
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The purpose of this paper is to consider a good
guidance method for mathematics research for some
technical college students. In Japan, there is a system of
public technical colleges that are called "Kosen". Most
students at Kosen are from 15 to 20 years old. The author
is currently a mathematics teacher at a Kosen. Students at
Kosen have to do some research in order to graduate
when they become 5th year students (which are
sophomores at regular college). Students who want to do
mathematic research start it in the 4th year. Usually this
research will become graduation pre-research for them.
Therefore, we need to consider a guidance method for
mathematics research which is similar to engineering
research. When university students in Japan start
mathematics research, they first have to read a lot of
technical books and papers. Next they do calculation
practice, and after this they approach various problems of
a specialized field. Most students at Kosen do not have
the time required for this approach.However, they have a
tendency to intensely study some subjects central to their
interests and goals. This tendency provides a hint for the
development a good guidance method for mathematics
research at Kosen. Namely, we first give a theme of
interest to them, or have them think about an interesting
theme. Second, we have them analyze a mathematical
object using their present knowledge. Third, in view of
their insufficient knowledge to understand their research
problems, we teach the new knowledge they need to
effectively continue their research. In this paper, some

— 100 —



BAMZ BT DHFTEFEFKE

concrete proposals for guidance method of mathematics
research are shown, and the results some students' work
which were obtained from 2003 to 2007 are discussed.
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