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Electrical conductivity improved Cu,SnS; thermoelectrics

Shigeyuki Nakamura#*1, Hiroyuki Funabiki*2 and Shinya Shiga#*3
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*2 National Institute of Technology, Tsuyama College, Advanced Engineering Course
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Department of Environmental Materials Engineering
Physica Status Solidi C, 1600172 (2017)

CupSnS3 is an attractive earth abundant material for not only solar cells but also
thermoelectrics because high thermoelectric performance is predicted by the first principle
calculation. In our previous work, CusSnS; is successfully synthesized by solid phase reaction
with binary compounds and obtained a high Seebeck coefficient and a low thermal conductivity.
However, a low electric conductivity results in a low figure of merit (ZT) of less than 0.1. In
this work, CuS and In,S; are added to starting materials to enhance the electrical conductivity
and it has been improved by one order of magnitude.
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%] National institute of Technology, Niihama College
*2 Kobe City College of Technology
*3 Tokushima University
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Composite materials made from two or more different components are widely used in fields
ranging from semiconductor devices to mechanical structural materials. Depending on the
environment, this construction material may be subjected to mechanical loads and thermal stress,
and this may lead to problems such as delamination. The occurrence of such delamination is
expected to be strongly dependent on the residual stress subjected to loading processes. In the
present study, the influence of a repeated tensile bending load on the residual stress in the
Cu film and the carbon steel in Cu—coated steel was investigated. In the absence of a Cu coating,
it was shown that the residual stress in the steel changed to the compression side due to the
application of a repeated tensile bending load. Furthermore, the magnitude of the compressive
stress increased as the surface roughness of the substrate decreased. In the case of the Cu—
coated steel under the same load, the residual stress was slightly tensile stress decreased,
but its magnitude did not depend on the surface roughness. In the Cu coating itself, the residual
stress was originally tensile, but its magnitude decreased under repeated loading. This decrease
was much more significant when the surface roughness of the substrate was low.
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Residual stress and bending strength of ZnO films deposited on polyimide sheet by RF
sputtering system

Kazuya Kusaka*1, Yutaka Maruoka*2, and Tatsuya Matsue*3

*1 Institute of Technology and Science, Tokushima University
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Zinc oxide (Zn0) films were deposited on a soft polyimide sheet substrate by radio frequency
sputtering with a ZnO powder target, and the films’ crystal orientations and residual stress
were investigated using x—ray diffraction as a function of substrate temperature. C—axis oriented
/n0 films were achieved using this ZnO powder target method. The ZnO films exhibited high
compressive residual stresses between —0.7 and -1.4 GPa. Finally, the authors examined the
strength of the obtained film by applying tensile bending loads. No cracks were observed on the
surfaces of the ZnO films after a bending test using cylinders with diameters >25 mm. After a
bending test using a cylinder with a diameter of 19 mm, large cracks were formed on the films.
Therefore, the authors concluded that the tensile bending strength of the obtained films was
greater than =~ 420MPa.

FAB  KER

Synthesis of thallium silicate glasses from T1,0; and Si0, and their electrical
properties.
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Journal of the Ceramic Society of Japan, Vol.124(11), p. 1188-1190, 2016.

Glasses with the batch composition (T1503)x(Si0s)1-x (x = 0.20-0.40) were synthesized by
melting a mixture of T1.0; and Si0s, and their electrical properties were investigated. It was
confirmed that the Tl in the thallium silicate glasses existed in the mono— and trivalent
states. The electrical conductivity of the (T1503)x(Si0:)1-x glasses increased with an
increase in the x value in the range of x = 0.20-0.40. The electrical conductivity of the
glass with the batch composition of (T1303)¢.40(Si0s) .60 [analyzed composition :

(T1120) o332 (T1%"203) 0. 061 (S102) 0.607] Was 5. 0X 107, 2.4X10° and 9.6X10° S+ cm! at 150, 200 and
250° C, respectively.
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Heat Generation Ability in AC magnetic Field of MgAl,Fe,,0, Ferrite Powder Prepared by Sol-Gel
method
Hideyuki Hirazawa*l, Yoshiki Ito*1l, Deleg Sangaa*2, Namsrai Tsogbadrakh#3, Hiromichi Aono*4 and
Takashi Naohara*4
%] National Institute of Technology, Niihama College
*2 Institute of Physics and Technology, Mongolian Academy of Science
*3 Department of Physics, School of Arts and Sciences, National University of Mongolia
*4 Graduate School of Science and Engineering, Ehime University
AIP Conference Proceedings, 1763, 020009, pp.1-4 (2016.8)

Al substituted MgAlyFes,x04 that have high heat generation ability in the AC magnetic field
was obtained by Sol-Gel method. The heat generation ability was improved by Al1* substitution,
the highest heat generation property (AT=127.2°C) was confirmed for X=0.25 sample. This high
heat generation ability was depended on hysteresis loss value, the hysteresis loss for X=0.25

samples were significantly increased in the AC magnetic field.
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Heat generation properties in AC magnetic field for composite powder material of the
Y;Fes01,-nSiC system prepared by reverse coprecipitation method
Hiromichi AONO*1, Yuhi YAMANO*1, Takashi NAOHARA*1, Yoshiteru ITAGAKI*1, Tsunehiro MAEHARA*I,
and Hideyuki HIRAZAWA#*2
*1Graduate School of Science and Engineering, Ehime University
%2 National Institute of Technology, Niihama College
Journal of Advanced Ceramics, 5, pp. 262 — 268 (2016.9)

Composite powder material of the YsFes0,-nSiC system was synthesized by a reverse
coprecipitation method to study its heat generation property in an AC magnetic field. For
YsFes012 (n = 0), the maximum heat generation ability of 0.45 W-g—1 in an AC magnetic field
(370 kHz, 1.77 kA m1) was obtained for the sample calcined at 1100 ° C. The SiC addition
helped to suppress the particle growth for YsFes0,» at the calcination temperature. The heat
generation ability was improved by the addition of the SiC powder, and the maximum value of
0.93 W g—1 was obtained for the n = 0.3 sample calcined at 1250 ° C. The heat generation
ability and the hysteresis loss value were proportional to the cube of the magnetic field
(H3). The heat generation ability (W-g—1) of the YsFes012-0.3SiC sample calcined at 1250 ° C
could be expressed by the equation 4.5X10—4 - f - H3 using the frequency f (kHz) and the
magnetic field H (kA -m1).
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Introducing Mental Health Support in Engineering Education at Niihama College
R.Hirata*l, J.Hamai*1l, M. Tauchi*2, A.Shinohara*2, E.Mori%*3, S.Takekata*2, H.Hiratazawa*4, and
M. Asatoxb
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Proceedings of ISATE 2016, The 10th International Symposium on Advances in Technology
Education, pp445-447, (2016.9)

This paper reports the mental health education that we conducted at Niihama College.
Cooperating with Saijo Public Health Center, we gave lessons to first—year students. These
lessons aim to support students’ mental health and to improve their communication ability.
Our method is based on cognitive behavioral therapy. We also adopted the method of active
learning in the class, such as group work and presentation. We believe this helps to nurture
the ability of independent learning and communication. We carried out a questionnaire to
receive feedback from the students and to check their level of understanding. This paper
analyzes and evaluates our activity. We finally discuss the importance of mental health

support in engineering education and recommend introducing it in the curricurum of National
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Change in Residual Stresses on Repeated Bending Loading Process of the Cu coated
Materials.

Tatsuya Matsuexl, Masayuki Nishida*2, and Takao Hanabusa*3

*]1 National institute of Technology, Niihama College

*2 Kobe City College of Technology

*3 The University of Tokushima

Proccedings of International Conference on Asia—Pacific Conference on Fracture and Strength
2016 (APCFS2016) Toyama International Convention center, Toyama, Japan, pp.37-38, September 19-
22, 2016.

Two metal bonded clad material widely used as corrosion resistant material. Such in order to
evaluate the reliability of the composite material, in an environment where the material is
used, it is necessary to capture or characteristics how the changes in detail. In previous
studies have examined changes in the residual stress in the case of applying a mechanical load
on coating materials obtained by depositing a hard film on the steel substrate. In this study
it is deposited by sputtering Cu thin film on the steel substrate, by addition of repeated
bending load treatment to these, was investigated about the state of residual stress formed at
the interface layer of the Cu thin film and the substrate side. The crystalline state of the Cu
layer deposited by DC sputtering on a steel substrate is {111} orientation and random states
are mixed. In the case of adding the repeated bending loads to the steel substrate, compressive
residual stress is formed depends largely on the load tensile stress lower the surface roughness
However, in the substrate—side interface layer Cu coating material, regardless of the surface
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roughness, formation of by repeated bending load compressive residual stress is small. Residual
stress of the Cu layer in Cu coated material residual tensile stress in the film forming
condition that the lower surface roughness exist. However, regardless of the surface roughness
against repeated bending loads, tensile residual stress is decreased, substantially the same
value
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Residual Stress Measurement of CFRP by X-ray Transmission Diffraction

Masayuki Nishida*l, Tatsuya Matsue*2 and Takao Hanabusa*3

%] Kobe City College of Technology

*2 National institute of Technology, Niihama College

*3 The University of Tokushima

Proccedings of International Conference on Asia—Pacific Conference on Fracture and Strength
2016 (APCFS2016) Toyama International Convention center, Toyama, Japan, pp.39-40, September
19-22, 2016.

In this study, residual stresses in the carbon fiber reinforced plastic (CFRP) materials
were measured by the X-ray stress measurement method. Xray stress measurement is widely
used to measure residual stresses in metal materials, and the measurement region is limited
to the material surface in usual cases. On the other hand, X-ray can go thorough deeply
both of the carbon fiber and the plastic material because of very low absorption
characteristics in these materials. Therefore, the transmission diffraction method with a
Q-diffractometer was employed to estimate the internal stress distribution of CFRP. Example
of the sin?¢ diagram under several applied loads. This measurement employed the Q-
diffractometer method with the transmission X-ray diffraction. From this result, regression
lines of the sin®¢ diagram show the good linearity in each line. Therefore, these results
can expect to have highly accurate calculations for residual stresses. The gradient of the
regression line increases with the load rising. These phenomena indicate that the
crystalline phase responded to the external forces. Therefore, the stress measurement by
x—ray diffraction is possible to estimate of the residual stresses in the CFRP. Furthermore,
the comparison of the results by the sin®¢ method and the three axes method are explained
on the presentation of APCFS-2016 in detail.
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We investigated crystallization mechanisms of 70B303-10Ti05-20Sr0 (mol%) glass. The
concentration of anatase type TiO, in the glass was determined by means of internal reference
method by XRD. As a result, it was found that about 83% of TiO, in the glass heat—treated at
650° C for 60 min precipitated as anatase type TiO,. The crystallite diameter of anatase type
Ti0, in this glass was calculated by Scherrer formula and it was 19.3 nm. This value was in
fair agreement with the observation result by TEM. The nucleation temperature determined from
the DTA results was about 527° C. This value was lower than the glass transition temperature
(Tg=566" C) of 70By03-10Ti0,-10Sr0 glass.
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Low Cost Fabrication of Mg,Si Thermoelectric Device with Reused-silicon
Shigeyuki Nakamura*1l, Akinori Shigemune*l, Shinya Shiga%*2, Yoshihisa Mori*3, Kenichi
Takarabe*3
%] National Institute of Technology, Tsuyama College
*2 National Institute of Technology, Niihama College
*3 Okayama University of Science
Asia—Pacific Conference on Semiconducting Silicides and Related Materials (APAC Silicide 2016)
July 16-18, Nishijin Plaza, Kyushu University, Fukuoka, Japan

MgsSi powder is successfully synthesized by the liquid-solid reaction process with reused—Si
at 650C for 2 or 20 hours. Mg;Si thermoelectric devices are fabricated by the spark plasma

sintering (SPS). Seebeck coefficient of 250~150uV/K and electrical conductivity of 6~2Xx10
S/m were obtained, resulting in the highest power factor of 1.3X1072 K! at 300°C. If the device
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fabricated with reused-Si has the same thermal conductivity as the device with pure—Si,
dimensionless figure of merit (ZT) at 500°C is estimated to be 0.3
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Low Cost Fabrication of Mg,Si Thermoelectric Device with Reused-silicon
Shigeyuki Nakamura#*1, Akinori Shigemune#*1, Shinya Shiga*2, Yoshihisa Mori%*3, Kenichi
Takarabe*3
%] National Institute of Technology, Tsuyama College
*2 National Institute of Technology, Niihama College
*3 Okayama University of Science

20th International Conference on Ternary and Multinary Compounds — ICTMC-20
September 5-9, 2016 in Halle(Saale), Germany.
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*3  The University of Tokushima
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International Convention center, Toyama, Japan, September 19-22, 2016

Two metal bonded clad material widely used as corrosion resistant material. Such in order to
evaluate the reliability of the composite material, in an environment where the material is
used, it is necessary to capture or characteristics how the changes in detail. In previous
studies have examined changes in the residual stress in the case of applying a mechanical load
on coating materials obtained by depositing a hard film on the steel substrate. In this study
it is deposited by sputtering Cu thin film on the steel substrate, by addition of repeated
bending load treatment to these, was investigated about the state of residual stress formed at
the interface layer of the Cu thin film and the substrate side. The crystalline state of the Cu
layer deposited by DC sputtering on a steel substrate is {111} orientation and random states
are mixed. In the case of adding the repeated bending loads to the steel substrate, compressive
residual stress is formed depends largely on the load tensile stress lower the surface roughness
However, in the substrate—side interface layer Cu coating material, regardless of the surface
roughness, formation of by repeated bending load compressive residual stress is small. Residual
stress of the Cu layer in Cu coated material residual tensile stress in the film forming
condition that the lower surface roughness exist. However, regardless of the surface roughness
against repeated bending loads, tensile residual stress is decreased, substantially the same
value
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Residual Stress Measurement of CFRP by X-ray Transmission Diffraction
Masayuki Nishida*l, Tatsuya Matsue*2, , and Takao Hanabusa*3
*1 Kobe City College of Technology
%2 National institute of Technology, Niihama College
*3 The University of Tokushima
International Conference on Asia—Pacific Conference on Fracture and Strength 2016, Toyama
International Convention center, Toyama, Japan, September 19-22, 2016

In this study, residual stresses in the carbon fiber reinforced plastic (CFRP) materials
were measured by the X-ray stress measurement method. Xray stress measurement is widely
used to measure residual stresses in metal materials, and the measurement region is limited
to the material surface in usual cases. On the other hand, X-ray can go thorough deeply
both of the carbon fiber and the plastic material because of very low absorption
characteristics in these materials. Therefore, the transmission diffraction method with a
Q-diffractometer was employed to estimate the internal stress distribution of CFRP. Example
of the sin?¢ diagram under several applied loads. This measurement employed the Q-
diffractometer method with the transmission X-ray diffraction. From this result, regression
lines of the sin®¢ diagram show the good linearity in each line. Therefore, these results
can expect to have highly accurate calculations for residual stresses. The gradient of the
regression line increases with the load rising. These phenomena indicate that the
crystalline phase responded to the external forces. Therefore, the stress measurement by
x—ray diffraction is possible to estimate of the residual stresses in the CFRP. Furthermore,
the comparison of the results by the sin®¢ method and the three axes method are explained
on the presentation of APCFS-2016 in detail.
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Composite materials made from two or more different components are widely used in fields
ranging from semiconductor devices to mechanical structural materials. In the present study,
the influence of a repeated tensile bending load on the residual stress in the Cu film and the
carbon steel in Cu—coated steel was investigated. In the absence of a Cu coating, it was shown
that the residual stress in the steel changed to the compression side due to the application of
a repeated tensile bending load. Furthermore, the magnitude of the compressive stress increased
as the surface roughness of the substrate decreased. In the case of the Cu—coated steel under
the same load, the residual stress was slightly tensile stress decreased, but its magnitude did
not depend on the surface roughness. In the Cu coating itself, the residual stress was originally
tensile, but its magnitude decreased under repeated loading. This decrease was much more
significant when the surface roughness of the substrate was low.
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Photochromic performance of 1-thiazolyl-2-vinylcyclopentene derivatives having various
aryl group-substituted olefin
e LR, A ILTEAE2 R A1
sk ] 7 e 3 5 R P AR BEA B LA, 2 e 25 5 i P S A pE T ik
Application of Cooperetaive—Excitation into Innovative Molecular systems with High—Order
Photofunctions. 1st International Symposium on Photosynergetics.
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In this study, we have synthesized three 1-thiazolyl-2-vinylcyclopentene derivatives la—4a
by introducing a pheny or 4-methoxyphenyl or pentafluorophenyl or naphtyl-substituted
olefin to know the relationship between the structure and the photochromic performance.
Thermal stability of the closed—ring isomers and the fatigue resistant property have also
been studied in detail. Upon irradiation with 313 nm light, the colorless toluene solutions
of la—4a turned to various tone of yellow. Among the four compounds 2 has the highest
absorption coefficient of the closed-ring isomer 2b (18900 M! cm') and lowest
cycloreversion quantum yield of 1.8X 107 The absorbances of 1b—4b show gradual decrease in
30 cycles. 3 exhibits a superior fatigue resistant property. The closed-ring isomers 1b—4b

were found to be thermally stable at 80 °C for more than 100 h.
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The study of crystal and magnetic structure of MgFe,0, ferrite by neutron diffraction
E. Uyanga*l,2, I. A. Bobrikov*l, D. Sangaa*2, H. Hirazawa*3, A. M. Balagurov*l
%1 Frank Laboratory of Neutron Physics, JINR, 141980 Dubna, Russia
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Powder magnetic materials capable of high heat generation in an AC magnetic field have been
investigated for application the thermal coagulation therapy of cancer tumors. Magnesium
ferrite (MgFes0,) is found to be the highest heat generation material in the category of cubic
spinel ferrite [1]. The spinel structure consists of tetrahedrally coordinated cations at 8a
(1/8, 1/8, 1/8), octahedrally coordinated cations at 16d (1/2, 1/2, 1/2), and O atoms on the
body diagonals of a cube at 32e (u, u, u), where u is approximately 1/4 in space group Fd- 3m
[2]. The distribution of metal ions among tetrahedral (A) site and octahedral (B) site affects
their structural, electrical and magnetic properties which in turn is a complex function of
processing parameters and method of preparation of the material [2].
MgFe.0,4 ferrites have been synthesized using solid reaction method. Crystal and magnetic
structure studied by in-situ High—Resolution Fourier Diffractometer at the various annealing
temperature. MgFe,0s sample exhibits cubic (space group Fd3m), partly inverse spinel and

ferrimagnetic structure at room temperature

TE EZ
Magnetic phase transition in MgAlFe,0, (x=0, 1 and 2) alloys: First—principles method
N. Tsogbadrakh*l, D. Sangaa*2, H. Hirazawa*3, V. Yu. Yushankhai*4, N.Chunfeng*l, B. Enkhmend*2
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Magnetic ceramics are made of ferrites, which are crystalline minerals composed of iron
oxide in combination with some other metal. They are given the general chemical formula
M(Fe,0,), M representing other metallic elements than iron. The most familiar ferrite is
magnetite, a naturally occurring ferrous ferrite (Fe[Fes0.], or Fes0,) commonly known as
lodestone. The magnetic properties of magnetite have been exploited in compasses since ancient
times. The magnetic behaviour exhibited by the ferrites is called ferrimagnetism; it is quite
different from the magnetization (called ferromagnetism) that is exhibited by metallic
materials such as iron. In ferromagnetism there is only one kind of lattice site, and unpaired
electron spins (the motions of electrons that cause a magnetic field) line up in one direction
within a given domain. In ferrimagnetism, on the other hand, there is more than one kind of
lattice site, and electron spins align so as to oppose one another—some being “spin—up” and
some being “spin—down” —within a given domain. Incomplete cancellation of opposing spins
leads to a net polarization, which, though somewhat weaker than for ferromagnetic materials,

can be quite strong.
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Introducing Mental Health Support in Engineering Education at Niihama College
R.Hirata*1l, J.Hamai*1, M. Tauchi*2, A.Shinohara*2, E.Mori*3, S.Takekata%*2, H.Hiratazawa*4,
and M. Asato*b
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ISATE 2016 Sendai, The 10th International Symposium on Advances in Technology Education
2016 -9 H

This paper reports the mental health education that we conducted at Niihama College.
Cooperating with Saijo Public Health Center, we gave lessons to first—year students. These
lessons aim to support students’ mental health and to improve their communication ability.
Our method is based on cognitive behavioral therapy. We also adopted the method of active
learning in the class, such as group work and presentation. We believe this helps to nurture
the ability of independent learning and communication. We carried out a questionnaire to
receive feedback from the students and to check their level of understanding. This paper

analyzes and evaluates our activity. We finally discuss the importance of mental health
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support in engineering education and recommend introducing it in the curricurum of National

Institute of Technology.
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*] Department of Environmental Materials Engineering, National Institute of Technology, Niihama
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Powdered magnetic materials capable of high heat generation in AC magnetic field have been
studied for application in the thermal coagulation treatment of cancer tumors. Up to now,
spinel type Fes0, powder has been investigated as a candidate material in this therapy, but
was found to have in sufficient heat generation ability in AC magnetic field. We then briefly
reported that the commercial sample of MgFe;0, having a highest heat generation ability in AC
maghetic field among spinel type ferrite structure. In this study, wepreparedtheMgFe;0;powder
by sol-gel route to improve the heat generation ability, and clarify the relations of magnetic
properties in AC magnetic field

Stoichiometric Mg(NOs) s « 6Ho0andFe (NO3) 5 + 9Ho0 were dissolved into pure water to make mixed
solution. Citric acid and ethylene glycol were mixed in accordance with the relationship:
Mg (NO3) 5 * 6Hy0:Fe (NO3) 5 *+ 9Ho0:CeHs0-=(1:2) :6, and heated at 2000C for 3h to form the gel sample
The obtained gel was heated at 4000C for lh to combustion the organics, and calcined at 11000C
for 1h to form MgFe.04 ferrite structure. Obtained samples were characterized by XRD with Cu-
ko radiation, and B-H analyzer. Moreover, the temperature enhancement (AT)for ferrite powder
in AC magnetic field was measured using radiation thermometer.Fig.1 shows the temperature
enhancement from room temperature (AT) forcommercialMgFe.0sand Sol-Gel samples in AC magnetic
field. The temperature enhancement of these samples was increased with time in AC magnetic
field, and reached to saturated value after 20min. According to this result, the heat
generation ability of MgFe;04 was significantly improved by Sol-Gel synthesis. Reason for this
high heat generation ability was considered to be due to the fact that the hysteresis loss of
Sol-Gel synthesis was increased by crystal distortion caused by Sol-Gel process and

calcinations.
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Co—precipitation Method and Bead Milling
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The fine magnetic particle having high heat generation ability in AC magnetic field was
investigated for application in the thermal coagulation technique of cancerous tissue. In our
previous study, the YsFes;0swas found to exhibit the highest heat generation ability among
various ferrite powders. In this study, we tried to prepare the fine YsFesOp:powder using bead
milling, and clarify the mechanism of heat generation ability in AC magnetic field
Fine YsFes02powder was prepared via two processes—specifically, the reverse co—precipitation
method and bead milling. For the reverse co—precipitation step, the precursors of YsFes;0i.was
prepared using Y(NOs)s * 6Hs0, Fe(NO3)s * 9Hs0 as a starting material, and calcined to form the
YsFes0ppstructure at 1200 oC in ambient air. Obtained YsFesOspowder having large particle was
micronized to the nano—sized particle using bead milling. Then the milling time and bead size
was varied in order to obtain various particle sizes. The obtained all powders were
characterized by XRD with Cu—k« radiation, FE-SEM, one point BET surface area, B-H analyzer
respectively. Moreover, the heat generation ability in the AC magnetic field was measured
using infrared thermometer.
Single phase of YsFes0swithout any impurity peak was detected in all milling samples from XRD
pattern (not shown in figure). Fig. 1 plots the particle diameter for YsFes0pmilling samples
calculated from BET surface area and SEM observation image at lh milling sample. Particle
diameter of YsFes0ppwas already decreased at 0.5 h milling sample, furthermore the particle
size was decreased with increasing milling time.Fig.2shows the heat generation ability for
Y3Fes0smilling sample in AC magnetic field. The heat generation ability was significantly
improved with decreasing particle diameter over 34. Inm, the highest heat generations
(AT=119. 1oC) was obtained for 1h milling sample
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High heat generation ability in AC magnetic field of YiFesO,—based ferrite powder

prepared by sol-gel route
K. Naganuma*1, H. Hirazawa*1, D. Sangaa*2, N.Tsogbadrakh*3, H.Aono*4
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Powdered magnetic materials having high heat generation ability in an AC magnetic field
have been studied for application in the thermal coagulation therapy of cancer tumors [1]. In
general, the fine magnetite powder has been investigated as a candidate material, but was
found to have insufficient heat generation ability[2]. In our previous study, we found that
the YsFes01shas capable of high heat generation in an AC magnetic field compared with various
commercial ferrite powders[3]. Furthermore, sol-gel synthesis was very effective to improve
the magnetic property for spinel type ferrite powder. In this study, we tried to develop the
garnet type YsFesOpbased ferrite powder by sol-gel route and clarify the mechanism of heat
generation property in AC magnetic field
The single phase of garnet type ferrite structure without any impurity peaks was determined
below 1.0 samples in CA/MN ratio from XRD patterns. Fig.1 shows the heat generation ability
and hysteresis loss value for YsFes02 calcined at 11000C in an AC magnetic field. The heat
generation ability was improved with increasing CA/MN ratio below 1.0, the highest heat
generation ability ca. AT=116.80C was obtained at CA/MN=1.0 sample by sol-gel synthesis. In
general, the heat generation ability was affected by hysteresis loss value. The highest area
of hysteresis loops and hysteresis loss value in AC magnetic field was also determined at
CA/MN=1.0 sample, it suggests that the heat generation ability was closely depends on their

hysteresis loss value
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