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High—temperature oxidation and its kinetics study of Ti-Al and Ti-V alloys in air
Tomoshi Takahashi', Yoritoshi Minamino?, Hideyuki Hirasawa' ,and Tadashi Ouchi®
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Materials Transactions, Vol.55, No.2, pp 290-297, (2014.2)

The high—temperature oxidation behavior of Ti— (6~36) mass%Al alloys and Ti-(4~15) mass%V
alloys have been investigated in a temperature range of 1123 to 1273 K in air. A kinetic study
of the oxidation has been also carried out in Ti—6 mass%Al alloy and Ti—4 mass%V alloy. The growth
rate of oxides in Ti-V alloys is larger than that in Ti—Al alloys. The oxidation products have been
examined by X-ray diffraction (XRD), electron probe microanalysis (EPMA) and X—ray photoelectron
spectroscopy (XPS). The A1203 layer is probably formed in the Ti-Al/oxides interface of the Ti—6
mass%Al alloy by means of EPMA, although only the rutile Ti02 is detected by means of XRD in the
oxides of surface layer in Ti—6 mass% Al alloy and Ti—4 mass%V alloy at 1273 K . Furthermore, the
Ti02 and Al1203 are observed by XPS in surface of the above both alloys at 1123 K for 3.6 ks, but
the V205 is not observed. It is found that the apparent activation energy (245 kJ/mol) for the
oxidation experiment (TG experiment) at a constant heating rate is fairly equal to the activation
energy (253 kJ/mol) for the isothermal oxidation in Ti—6 mass%Al alloys.
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Thermal Stress Estimation of Tungsten Fiber Reinforced Titanium Composite by In-situ X-ray
Diffraction Method
MASAYUKI Nishida*1 MASASHI Haneoka*2 TATSUYA Matsue*3 TIAN Jing*4 and TAKAO Hanabusa*b
*1 Kobe City College of Technology, *2 Advanced Course, Kobe City College of Technology, *3 Niihama
National College of Technology, *4 Harbin Institute of Technology Harbin, *5 The University of
Tokushima
Materials Science Forum « Vols. 768-769 - 2014 - pp 335-342

The tungsten fiber reinforced titanium composite (W/Ti) was produced by the spot welding method.
This manufacturing method used only a simple spot welding system, and it did not need a vacuum chamber
and a high temperature furnace such as existing common methods. The arranged tungsten fibers were
held between titanium plates (thickness 0.5mm) and fixed by spot welding. Therefore, this W/Ti
composite produced by spot welding did not join at all positions between the tungsten fiber and
the titanium matrix because of the partial welding in the spot welding point. The coverage, a rate
of welding area to the whole plate area, became 150% for the sample in this study, because it should
make up for the partial welding by this method. From the microscopic observation in the cross section
of the W/Ti composite, it was conformed the good jointing in the whole position between the tungsten
fiber and the titanium matrix. On the other hand, the alteration of thermal residual stress under
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the thermal cycling was measured by the in—situ X-ray stress measurement technique. These results
were discussed from the viewpoint of the thermal expansion coefficient mismatch between fiber and

matrix.
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Photochromic performance of 1-thiazolyl-2-vinyl-cyclopentene derivatives having a phenyl-
or 4-methoxy- phenyl-substituted olefin
Shizuka Takami*1, Ayano Shimizu*l, Kazuyuki Shimizu*l, Ryota Miyoshi*1, Tadatsugu Yamaguchi*2, and
Masahiro Irie*3
*1 Department of Environmental Materials Engineering, Niihama National College of Technology, *2 Hyogo
University of Teacher Education, *3 Department of Chemistry and Research Center for Smart Molecules
Rikkyo University
Bulletin of the Chemical Society of Japan &5 9. ppl059-1064, (2013.9)
1-Thiazolyl-2-vinylcylopentene derivatives (la, 2a and 3a) were synthesized in an attempt to
obtain yellow photochromic compounds having low photocycloreversion quantum yields and large
absorption coefficients of the closed-ring isomers. Their photochromic performance, thermal
stability and fatigue resistance were compared with 4a)having a methyl-substituted olefin. Upon
irradiation with 313 nm light, compounds la, 2a and 3a changed from colorless to various shades
of yellow in toluene. The conversions from the open-ring (la, 2a and 3a) to the closed-ring (1b,
2b and 3b) isomers in the photostationary state under irradiation with 313 nm light were 93%, 95%
and 98%, respectively. Among the three derivatives 3b has the largest absorption coefficient ( -
= 18900 M-lcm-1) at 428 nm and lowest cycloreversion quantum yield of 1.8X10-3.
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Heat Generation and Transfer Behaviors of Ti—coated Carbon Steel Rod Adaptable for Ablation
Therapy of Oral Cancer
Takashi Naohara*l, Hiromichi Aono%*l, Tsunehiro Machara*l, Hideyuki Hirazawa*2, Sinya Matsutomo#*3,
and Yuji Watanabe*4
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For the purpose of developing a novel ablation therapy for oral cancer, the heat generation and
transfer properties of a Ti—coated carbon steel rod with 20-mm length and 1.8-mm outer diameter
were investigated by means of a high—frequency induction technique at 300 kHz. The heat generation
measurement performed using water (15 ml) revealed that the difference of the inclination angles
(0= 00, 450, and 900) relative to the magnetic flux direction only slightly affects the heating
behavior, exhibiting the overlapped temperature curves during an induction time of 1200 s. These
results suggest that the effect of the shape magnetic anisotropy is almost eliminated being
convenient for the precise control of the ablation temperature in clinical use. In the experiments
utilizing a tissue mimicking phantom, the heat transfer concentrically occurred in the lateral
direction for both the planar surface and a 10-mm deep cross—section. However, the former exhibited
a considerably lower increase in temperature (AT), probably due to the effect of heat dissipation
to the ambient air. No significant heat transfer was found to occur to the lower side of the inserted

Ti—coated carbon steel rod, which is situated in the longitudinal direction.
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Heat generation ability of nanosized Mgl1-XCuXFe204 ferrite in an AC magnetic field
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Mg0. 4Cu0. 6Fe204 ferrite with the highest heat generation ability in AC magnetic field for the
Mg1-XCuXFe204 (X=0-1.0) series was prepared by the solid reaction method, and then bead milled to
examine the effect of particle size on the heat generation ability. Nanosized Mg0. 4Cu0. 6Fe204 was
obtained by bead milling using 0.3 mm and 0. 1 mm diameter ZrO2 beads. The heat generation ability
increased with decreasing particle diameter to ca. 16.1 nm. However, the heat generation ability

decreased with decreasing particle diameter below 14.6 nm.
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Heat generation ability in an AC magnetic field of nano-sized La2. 5wt% added MgFe204 prepared

by beads milling
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The fine magnetic materials having a high heat generation ability in an AC magnetic field have
been studied for use in new thermal coagulation therapy. The fine ferrite powder about La3+ added
MgFe204 was prepared by beads milling. The highest heat generation properties of the La3+ added
MgFe204 was obtained at milled for 240min using 0. 1 mm ¢ beads. The maximum heat generation ability
and hysteresis loss value were obtained for ca. 8.6nm in crystal size. A physical milling method

using bead milling was very effective for preparing the nano—sized La3+ added MgFe204 powder.
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Heat Transfer Behavior of Ti—coated Carbon Steel Rod for Ablation Therapy of Tongue Cancer
utilizing High—frequency Induction Technique
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To certify the applicability for a novel ablation therapy of tongue cancer, the heat transfer
behavior of a Ti—coated carbon steel rod was studied using a tissue-mimicking phantom in a
high—frequency induction field of 1.69kAm—1 at 300kHz. The specimen was then vertically inserted
at the center of the planar surface into the cylindrical tissue-mimicking phantom with a 20mm
diameter and 30mm height. The heat transfer behavior was experimentally examined for both the planar
surface and 10mm deep cross—section. The increases in temperature (AT) were measured in the
transverse direction from the contact position (d=Omm) to a 8mm distant position (d=Smm). The A
T values continuously decreased with the increasing distance from the contact position (d=Omm) for
both planes. However, the AT of the planar surface exhibited lower values in comparison to that
of the 10mm deep cross—section, suggesting that a significant heat dissipation takes place from
the planar surface to the ambient air. The heat transfer simulation was also performed for the
tissue-mimicking phantom subjected to the specimen insertion using heat analysis software. In the
heat transfer simulation images, the temperature distribution was visualized for both the planar

surface and 10mm deep cross—section utilizing a 90o simulation model.

FE RZ
High Heat Generation Ability in AC Magnetic Field of Nano-Sized Superparamagnetic Y3Feb012
Ferrite Powder Prepared by Physical Bead Milling
H. Aono*l, T. Naoharaxl, T. Maehara*l, and H. Hirazawa*2
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Proc. of International Conference on Heating by Electromagnetic Sources, pp.593-600 (2013)
Nano—sized superparamagnetic Y3Feb012 ferrite having a high heat generation ability in an AC
magnetic field was prepared by physical bead milling. The highest heat ability in the AC magnetic
field was for the fine Y3Feb012 powder with a 16—nm crystallite size (the samples were milled for
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4husing 0. 1mm¢ beads). The main reason for the high heat generation property of the milled samples
was ascribed to an increase in the Néel relaxation of the superparamagnetic material. For the samples
milled for 4 h using 0.1 mm¢ beads, the heat generation ability (W< g—1) was estimated using a
3.58 X 104 - f « H2 frequency (f/kHz) and the magnetic field (H/kA *m—1), which is the highest
reported value of superparamagnetic materials. Furthermore, Y3Feb012 microspheres having a 20-32

um diameter range were prepared by a spray dryer using the beadmilled nano—sized particles
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Depression of particle growth with calcination at low temperature and their heat generation
property in AC magnetic field for the nano—sized magnetic Y3Fe5012-nSmFe03 powders prepared
by bead-milling
Tadahiko NISHIMORI*1, Yusuke AKIYAMA*1, Takashi NAOHARA*1, Tsunehiro MAEHARA*1,

Hideyuki HIRAZAWA*2, Yoshiteru ITAGAKI*1 and Hiromichi AONO*1
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Journal of Magnetics Society of Japan, 122 [1], pp.35-39 (2014)

Nano-sized Y3Fe5012nSmFe03 mixed powder (ca. 20nm in particle size) was prepared by bead—milling
using 0. 05mm® beads for 10 h. For the SmFe03-free sample (n = 0), the heat generation ability in
an AC magnetic field (370 kHz, 1.77 kA-mll) was 0.34 W- g1l for the bead—milled sample, and it was
increased by a calcination at low temperature. The maximum ability of 0.46 W- gll in an AC magnetic
field (370 kHz, 1.77 kA-ml1) was obtained for the Y3Fe5012 (n = 0) sample (36.8nm in particle size)
calcined at 700° C. The heat generation mechanism changed from superparamagnetic to ferrimagnetic
due to particle growth at 700° C for the n = 0 sample, because the heat generation ability (W-
gll) depended on the cube of the magnetic field. A mixed SmFeO3 phase acted as an impurity for
depression of the particle growth for the Y3Feb012 particles. The heat generation ability was
slightly improved by the addition of SmFe0O3 and the maximum value was 0.48 W- gl1 in an AC magnetic
field (370 kHz, 1.77 kA ml11) for n = 0.2 and 0.4 samples. The maximum heat generation ability was
decreased for the excessive SmFe03 mixed sample (n = 0.6). The calcination temperature for the
formation of the ferrimagnetic material was increased by the SmFe03 addition due to the depression
of particle growth.
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High heat generation ability in AC magnetic field of nano-sized superparamagnetic

Y3Fe5012 ferrite powder prepared by physical bead milling

Hiromichi Aono*1, Takashi Naohara#*l, Tsunehiro Maechara*1l and Hideyuki Hirazawa*2
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International Journal of Applied Electromagnetics and Mechanics, 44, pp.227-234 (2014)
Nano—sized superparamagnetic Y3Feb012 ferrite having a high heat generation ability in an AC

magnetic field was prepared by physical bead milling. The highest heat ability in the AC magnetic

field was for the fine Y3Feb012 powder with a 16—nm crystallite size (the samples were milled for

4husing 0. 1mm¢ beads). The main reason for the high heat generation property of the milled samples

was ascribed to an increase in the Néel relaxation of the superparamagnetic material. For the samples

milled for 4 h using 0.1 mm¢ beads, the heat generation ability (W< g—1) was estimated using a
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3.58 X 104 - f « H2 frequency (f/kHz) and the magnetic field (H/kA *m—1), which is the highest
reported value of superparamagnetic materials. Furthermore, Y3Feb5012 microspheres having a 20-32
um diameter range were prepared by a spray dryer using the beadmilled nano—sized particles
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Introduction of City College of Technology in Japan
Masayuki NISHIDA*1, Takao HANABUSA*2, Tatsuya MATSUE*3

*1 Kobe City College of Technology, *2 The University of Tokushima, *3 Niihama National College of
Technology

3rd Asian Conference on Engineering Education conference proceedings * 2013 & 11 H.

This paper introduces a unique system of the engineering education in Kobe City College of
Technology Japan. The same kind of the College of Technology is established 57 schools in whole
Japan. Kobe City College of Technology has five departments of engineering fields. Students enter
this College of Technology at sixteen yeas old, and graduate at twenty years old. Students study
the engineering knowledge and technique totally and intensively for five years. The graduate age
is two years earlier than the four years university. However, students can learn the high level
engineering education equal to the four years university. This early and unified education system
is characteristics of the College of Technology in Japan. Alumnae and alumni are active as the
technical expert in many companies.
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We succeeded in manufacture of B203-Ti02-Ba0 glass—ceramics containing anatase—type Ti02 crystal.
Photocatalytic properties of the glass—ceramics powder heat—treated at 670° C for 1 hour were
evaluated by means of photodecomposition method with methylene blue. The weight of the
glass—ceramics powder was 0.5g. The 67% of the methylene blue was decomposed by ultraviolet rays
irradiation for 4 hours. At this time, the methylene blue was hardly adsorbed to the glass—ceramics
powder. This result shows that the glass—ceramics containing anatase—type Ti02 prepared in this
study have enough photocatalytic property for commercial viability and also utilization of bulk
photocatalyst materials is possible.
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TiAl-based alloy is attracting attention as one of the high performance materials in industrial
fields because of the good properties of light weight, high temperature resistance, corrosion
resistance and so on. In this study, the TiAl-based alloy of Ti48A12Cr2Nb was cast by the centrifugal
casting method. The cast Ti48A12Cr2Nb alloy has the brittle property, and it is easy to generate
the heat crack and destruction by the thermal shrinkage in the casting mold. Residual stresses in
the casting material are an important parameter for the estimate of thermal history in cooling stage,
for the material designing of the fatigue strength, and so on. On the other hand, neutron stress
measurement method is useful for non—distractive evaluation of residual stresses in the internal
mechanical parts. The residual stress distribution of Ti48A12Cr2Nb casting alloy was measured by
the neutron stress measurement apparatus DNI which had been set up in the National Nuclear Energy
Agency Indonesia (BATAN). The tow—dimensional neutron detector which was first introduced in BATAN
could increase the measuring speed in this measurement. The results of residual stress distribution
were discussed with the view point of thermal shrinkage in the casting mold.
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The tungsten fiber reinforced titanium composite (W/Ti) was produced by the spot welding method.
This manufacturing method used only a simple spot welding system, and it did not need a vacuum chamber
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and a high temperature furnace such as existing common methods. The internal stress alteration of
W/Ti composite was measured by the neutron diffraction apparatus DN1 which had been set up in the
National Nuclear Energy Agency Indonesia (BATAN). The two—dimensional detector and cryostat system
were mounted on DN1 diffractometer, and the residual stress alterations were measured by the in—situ
neutron stress measurement technique under the cooling cycles from 300K to 10K. The both of residual
stresses in titanium—matrix and tungsten—fiber were estimated in several temperatures. The thermal
residual stresses of titaniummatrix and tungsten—fiber in longitudinal direction were compressive
and tensile state respectively. Results of in—situ thermal stress measurement were agreed with a

calculated result of simple elastic theory qualitatively.
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lNntroduction of City College of Technology in Japan]
Masayuki NISHIDA*1, Takao HANABUSA*2, Tatsuya MATSUE#*3

*] Kobe City College of Technology, *2 The University of Tokushima, *3 Niihama National College

of Technology
3rd Asian Conference on Engineering Education(ACEE 2013) + 2013 « November 7-8 (Jeju, Korea)
This paper introduces a unique system of the engineering education in Kobe City College of
Technology Japan. The same kind of the College of Technology is established 57 schools in whole
Japan. Kobe City College of Technology has five departments of engineering fields. Students enter
this College of Technology at sixteen yeas old, and graduate at twenty years old. Students study
the engineering knowledge and technique totally and intensively for five years. The graduate age
is two years earlier than the four years university. However, students can learn the high level
engineering education equal to the four years university. This early and unified education system
is characteristics of the College of Technology in Japan. Alumnae and alumni are active as the
technical expert in many companies.
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Materials design of interfacial structure for thin films multi layered small scale ceramic

capacitor by pulsed laser deposition

Takao Araki*1, Takanori Hino*2 and Masahiro Ohara*l

*] Ehime University, *2 Niihama National College of Technology

International Symposium on Interfacial Joining and Surface Technology « 1JST2013 « (2013. 11.27)
In this study, an artificial dielectric super lattices technique by pulsed laser deposition was

performed. The dielectric constant of the multilayer [BaTiO3(2.0nm)/SrTi03 (2. 0nm)]50 was 560,

compared to solid solution thin film of 390.

BE &
BiTEHBIZHITHA—FIL - EX M) —DiEA
’F/IJW%H&*I H B 402
23 B T3 G B P — RO, 23 e 1 2 A B P P BB A 22

%512 S5HEEREEHEE 7 +— 7 LEEWITEINREEMELE - p. 317-318 « (2013)
BHIWRHER TITo 727 4 — )V RU—7 I LTz,

BE =X
TIG /AR DARMIEE & E— FRKDOBER
FHEAK, BB, & REx2, RIS, PIRZ2*3, B HEER3
LRI TR i P PR B LR, « 28 mie T3 M R P e HAT e | 31 AT T3k T o & —,
*ADUES L TR
55 19 [RIDU [E] XA B S « AFge el A aiH s A 4E - p. 2-3 - (2014)
BV RIERS & PR ABAVOBIR 2 s LT,

B% i

BFEETER L= Ng/Ti V5w FHDEBEERICRIZTTEELLOZE

RaARZZE, HEZFEL, KOBKBE

* U T3 B P A BR AL TR}, # 2R R T b Tt

55 19 [E]VUE KA BRE - fh s S - AFFE i A S i e - p. 28-29 - (2014)
Mg/Ti 77 7 v MO L ISR OBIRZHE LTz,

=252 BE
FLIT4VUBGIIZ4 — A XTSIV ITzZIEZEL D1 —FF7YYIL—2—EZILY

P9ARVTFUDITA B L

-61-



AL, LT 2, TR S*3
*UHTRRIE T3 B P AARER A L LR}, 2Rl KB TR, 3R B LR
2013 Y b itime (fall) 20134F9 4 11 H~13 H

AFFETIE, WREREOIWIROT D7+ b7 a v 7{bEMERIRT 572D, AV 7 4 LT 4-
ARRL T 2o VEBIONT 2= VEZEA L I-F 7V U L-2-E oL 7 a7 # oo FHE KA AR
L. #DO7 % b7 v 3 v 7285 LOBRZENECHOUWT A FLEEE b OFER & bt L7,

FiE OERZ
Heat Transfer Behavior of Ti—coated Carbon Steel Rod for Ablation Therapy of Tongue Cancer
utilizing High-frequency Induction Technique
T. Naohara*l, H. Aono*l, T. Maehara*l, H. Hirazawa*2, S. Matsutomo*3 and Y. Watanabe*4
K IBRRFIRFBHE LR, 2RI L3 I P REREA L LR, 38k s s A+
TFRE, WABR KPR
The 13th International Conference on Heating by Electromagnetic Sources, 201345 H
To certify the applicability for a novel ablation therapy of tongue cancer, the heat transfer
behavior of a Ti—coated carbon steel rod was studied using a tissue-mimicking phantom in a
high—frequency induction field of 1.69kAm—1 at 300kHz. The specimen was then vertically inserted
at the center of the planar surface into the cylindrical tissue—mimicking phantom with a 20mm
diameter and 30mm height. The heat transfer behavior was experimentally examined for both the planar
surface and 10mm deep cross—section. The increases in temperature (AT) were measured in the
transverse direction from the contact position (d=Omm) to a 8mm distant position (d=Smm). The A
T values continuously decreased with the increasing distance from the contact position (d=Omm) for
both planes. However, the AT of the planar surface exhibited lower values in comparison to that
of the 10mm deep cross—section, suggesting that a significant heat dissipation takes place from
the planar surface to the ambient air. The heat transfer simulation was also performed for the
tissue-mimicking phantom subjected to the specimen insertion using heat analysis software. In the
heat transfer simulation images, the temperature distribution was visualized for both the planar

surface and 10mm deep cross—section utilizing a 90o simulation model.

FiE B2
High Heat Generation Ability in AC Magnetic Field of Nano-Sized Superparamagnetic Y3Feb012
Ferrite Powder Prepared by Physical Bead Milling
H. Aono*l, T. Naoharaxl, T. Maehara*l, and H. Hirazawa*2
* UHT R L3 S R P P AR PE L, 2 L S P AR BB LR
The 13th International Conference on Heating by Electromagnetic Sources, 201345 H
Nano—sized superparamagnetic Y3Feb012 ferrite having a high heat generation ability in an AC
magnetic field was prepared by physical bead milling. The highest heat ability in the AC magnetic
field was for the fine Y3Feb012 powder with a 16—nm crystallite size (the samples were milled for
4husing 0. 1mm¢ beads). The main reason for the high heat generation property of the milled samples
was ascribed to an increase in the Néel relaxation of the superparamagnetic material. For the samples

milled for 4 h using 0.1 mm¢ beads, the heat generation ability (W< g—1) was estimated using a
3.58 X 104 - f « H2 frequency (f/kHz) and the magnetic field (H/kA *m—1), which is the highest
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reported value of superparamagnetic materials. Furthermore, Y3Fe5012 microspheres having a 20-32
um diameter range were prepared by a spray dryer using the bead milled nano—sized particles.
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We synthesized the ferrite powder of Y3Fe5012+nYFeO3 system using the reverse coprecipitation method.
The added YFeO3 acted to suppress the particle growth. The maximum heat generation ability was
obtained for the ferrite powder having ca.lum in particle size for all the samples. The heat
generation ability was clearly related to the particle size
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Heat generation ability in an AC magnetic field of La added Y3Fe5012 prepared by reverse
coprecipitation method

Syo YOSHIKAWA*1, Hideyuki HIRAZAWAZ2%, Hiromichi AONO*3, Takashi NAOHARA*3, Tsunehiro MAEHARA*3,
Yuji WATANABE*4
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The 30th Japan—Korea International Seminar on Ceramics, 2013411 H

Thermal coagulation techniques, such as radio frequency[l]and microwave coagulation
therapies[2]have been reported that the effective methods for treatment the cancerous tissues.
However, it is necessary to inserted the antenna—like needles into tumor inthese therapy. Thermal
coagulation can alsobe realized by application of an AC magnetic field from external coils using
powder—typemagneticmaterials[3]. This therapy eliminates the need to insert an antennainto their
bodies and provides less damage to the patient.To date, the magnetite has been investigated as a
candidate material for this coagulation therapy, because that have high—heat generation ability
in ACmagnetic field. However, we found that Y3Feb012has the highest heating ability in various garnet
type ferrites[4]. Furthermore, we also found that the La3+addition to thespinel type ferrite powder
was remarkably improved their heat generation ability[5].

In this study, we investigated the heat generation ability in an AC magnetic field of La3+added
Y3Feb012ferrite powders prepared by reverse coprecipitation method

FiE HE2
Heat generation ability of MgAlXFe2-X04 ferrite in an AC magnetic field
Isato SHIRAISHI*1, Hideyuki HIRAZAWA2%*, Hiromichi AONO*3, Takashi NAOHARA*3, Tsunehiro MAEHARA%3,
Yuji WATANABE*4
DT IR T 3Ea S BE P PR PE T, 2 T2 S P PR AR ), 3B R R R et
SFRFTERE, *ABIR R R ER
The 30th Japan—Korea International Seminar on Ceramics, 2013411 H
Nano-sizedmagnetic materials capable of high heat generation in an AC magnetic field have been
studied for application in the thermal coagulation therapy[1].Up to now, magnetitepowder has been
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investigated as acandidate material for this type of therapy[2].However, their heat generation
ability was insufficient to apply this therapy and the heating property was reduced with time in
ambient air[3].We then alreadyreported that the MgFe204have highest heat generation ability in
various commercial ferrite powders[4].Moreover, the ion substitution such as Cu2tor Ca2+into
MgFe204was very effective to improve theheat generationabiliy[5b, 6]. The reason for this high heat
generation might be caused by increasing the hysteresisloss due to phase separation, althoughthe
mechanism was not clear.

In this study, we prepared a series of samples with composition MgAlXFe2-X0O4where X=0-2. 0 by solid
reaction method. The crystal structure, lattice parameter, heat generation ability and
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