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B EA AERE, EEEX: FE 3, AR
i+ : AR EEEA WS NN-PI #H82IC L 585K
E—YORIME, ERFSHE D WM, 124 (2),
168-174, 2004.2.

BERT—F ORIBEANCIZ. AHAEEN R
BREIGENIHERENEWS N TERE, LML, T
OMHEZEDETHEREIL. EHETIZXRNEVR
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K. Tanaka*, M. Oka, A. Uchibori, Y. Iwata**, H.
Morioka* : Precise Position Control of an Ultrasonic
Motor Using the PID Controller Combined with NN,
Electric Engineering in Japan, 146 (3), 46-54,
2003.12.

In this design method, the controller gains consist of
constant gains of PID controller and variable gains of
the NN. Even if this controller uses the gains of PID
controller which are not strictly adjusted, according to
the self-tuning effect of NN, the steady-state position
error can be set within £0.0036 (deg.).

(*Yamaguchi University, **Gloly LTD.)

Akihiro Naganawa*, Kanya Tanaka**, Masato
Oka : Position Control of Ultrasonic Motor Based on
Two-Degree-of-Freedom Control System with Self-
Tuning PID Type Neuro-Controller, IFAC
Workshop on Adaptation and Learning in Control
and Signal Processing, 2004.8.

In this paper, the position control of ultrasonic motor
is proposed. This technique based on two degrees of
freedom control system with self tuning PID type neuro
controller to hold optimal tracking performance. The
gains of the PID controller are self tuned by a neural
network which adaptively suppresses the influence of
the plant perturbation and disturbance.

(*Akita University, **Yamaguchi University)

Akihiro Naganawa*, Kanya Tanaka**, Masato
Oka : Position Control of Ultrasonic Motor Based on
2DF MRACS with Neural Networks, ISC The 6th
JASTED International Conference on Intelligent
Systems and Control, 2004.8.

In this paper, the position control of ultrasonic motor
is proposed. The control method based on the Model

Reference Adaptive Control System. The composition
of this control system is a new technique based on two
degrees of freedom control system which can consider
independently both a reference response property and a
feedback property.

(*Akita University, **Yamaguchi University)
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S. Fujita*, H. Hara*, D. L. Morabito**, Y.
Okamura (editors) : “Similarity in Diversity”, Nova
Science Publishers, 2003.

The present volume contains the papers presented at
the Eighth International Workshop, Similarity in
Diversity (SID-8) at the University of Buffalo, May 15"
to May 17" 2002. The branches of contents are
statistical mechanics and phase transition, quantum
Hall effect, superconductivity, many-body problems,

spin, stochastic processes, applied mathematics,
nonlinear  dynamics, numerical methods and
miscellaneous.

(*State University of New York, **Rochester Institute
of Technology)

Shigeji  FUJITA*, Tsunehiro = OBATA**,
Yoshinobu OKAMURA: On the susceptibility in
La, Sr,CuO,, Modern Physics Letters B, Vol. 14,
849-858, 2000.

The magnetic susceptibility x in La, Sr,CuO,
shows unusual concentration x- and temperature T-
behaviors. The X at 400K increases with x in the
range 0.04<x<0.25 and decreases in the range
0.25<x<0.33. The maximum at x=0.25 is interpreted in
terms of the curvature invension of the O-Fermi surface.
At the inflection point the density of states is extremely
high, which causes % to have a temperature behavior:
X =Ag+By/T. The Cooper pair (pairon) has no net spin,
and hence its spin contribution to ¥ is zero. But its
motion with the linear dispersion relation : € =(2/ 7T )vp,
where vp=Fermi speed, can generate a X -maximum at
Tm in the range 0.15<x<0.25.

(*State University of New York, **Gunma National
College of Technology)

S. FUJITA*, H. CHO*, Y. OKAMURA :
Quantum theory of the seebeck coefficient in metals,
International Journal of Modern Physics B, Vol. 14,
2231-2240, 2000.

Based on the idea that different temperatures
generate different carrier densities and the resulting
diffusion causes the thermal emf, a new formula for the
Seebeck coefficient S is obtained: S=(2In2/3)(qn)™" €
ky(Ny/ V), where q, n, & N; andV are respectively
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charge, carrier density, Fermi energy, density of states
at & and volume. Ormic and Seebeck currents are
fundamentally different in nature. This difference can
cause significantly different transport behaviors. For a
multi-carrier metal the Einstein relation between the
conductivity and the diffusion coefficient does not hold
in general. Seebeck (S) and Hall(Ry) coefficients in
noble metals have opposite signs. This is shown to arise
from the Fermi surface having “necks” at the Brillouin
boundary.
(*State University of New York)

Shigeji FUJITA*, Young-Gi KIM*, Yoshinobu
OKAMURA : Kinetic theory of infrared Hall effect
in simple metals, Modern Physics Letters B, Vol. 14,
495-503, 2000.

A Xinetic theory is developed for the infrared (IR)
Hall effect. The dynamic transport coefficients
including the conductivity 0, cot 0 , (0 4= Hall angle)
and the Hall coefficient R for a system of conduction
electrons (“electrons” or “holes”) are shown to be
obtained by applying the conversion rule: 7 4> 7 (w)-
iw to the expressions for the static coefficients, where
7o [ 7 (w)] are static (dynamic) scattering rates which
depend on the frequency @ and temperature T. If the
real (Re) and imaginary (Im) parts of 0 (W) are
measured, the ratio Re[ 0 (w)]/Im[ 0 (w)] is equal to 7
/w, which directly gives the dynamic rates 7 (w, T).
The ratio Re[cot & ,)/Im[cot 6 y]=— 7 yW(w, T)/ w
yields the dynamic Hall rate 7 y(w, T). The IR Hall
effect experiments give a remarkable results: 7 y(w,
T)=7 yo(T), that is , the dynamic Hall scattering rate is
equal to the static rate up to mid-IR ~ 1000 cm™.

(*State University of New York)

Kenji YAMANE, Yayei YAMANE, and Shogo
TANAKA* : Anomaly Diagnosis of Metal Poles
Using Acceleration Pickup; Proceedings of the 35th
ISCIE International Symposium on Stochastic
Systems Theory and its Applications, pp.241-246,
Oct., 2003.

Metal poles for illuminations and traffic-control
signs built on roads are corroded as the time passes and
thus yields the collapse of the poles in case of typhoons
or earthquakes. Especially in expressways, it is of great
importance to detect the anomaly of the poles for
preventing traffic accidents. Therefore, an effective
method of anomaly diagnosis of metal poles is needed.
However, no practical and effective methods for the
problem have been proposed until now. From the
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viewpoint of ensuring the safety, the paper proposes a
method based on the vibrational response obtained with
an acceleration pickup when the poles are impacted
with a light hammer. This method takes into account the
fact that characteristic frequencies of the vibration
become lower according to the progress of the
corrosion. The paper first gives the dynamic model of
the vibration of the metal pole and next presents a
method of anomaly diagnosis of the corrosion based on

the behavior of the characteristic frequencies.
(MO RFETHH)

IR, W% #, HEPEE*: YI1FIVXET
WVEBEBTANEITFFIV—COBEEMNEBELRS
HECB T 2R, HAEBHHERERRE, 3 (6),
41-50, 2004.
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KAEET, LRSS : F¥Y-&RIAEZBORY bO
RETEME, HEATEES 2004 EUFEPRREZLHEER
E, pp.823-824, 2004.9.

3BOFIY—ERILEY I ERBETY BT D
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(AR C)

Tsutomu OISHI*, Hirohito YAMASAKI, Kenjiro
ONIMURA*, Toshiyuki FUKUSHIMA*, Seiji
MORIHASHI: "Synthesis and Property of
Hydrogel Membranes Consisting of Fumaramate
with Phosphorylcholine Group", Journal of Applied
Polymer Science, 92 (4), 2252-2257, 2004.

Fumaramate bearing a phosphoryl choline group,
isopropyl-2-[2-(trimethylammonium) ethyl phosphoryl]
ethyl fumaramate (IPTPFA), was radically copolym-
erized with 2-hydroxyethylmethacrylate (HEMA) in the
presence of various crosslinking agents, water, and 2, 2-
azobis(isobutyronitrile) to obtain hydrogel membranes.
The obtained hydrogel membranes adsorbed bovine
serum albumin (BSA) much less than those of
poly(HEMA), and the values of water content (H) were
higher than those of poly(HEMA). The values of tensile
strength and tensile elongation of the hydrogel were
68.4 g/mm? and 239%, respectively.

(*Faculty of Engineering Yamaguchi University)

Shingo HADANO¥*, Seiji MAEHARA*, Kenjiro
ONIMURA*, Hirohito YAMASAKI, Hiromori
TSUTSUMI*, Tsutomu OISHI* : "Syntheses and
Biodegradability of Benzylated Waste Pulps and
Graft Copolymers from PBzs and L-lactic acid",
Journal of Applied Polymer Science, 92 (4), 2658-
2664, 2004.

Benzylated waste pulps (PBzs) were synthesized
from treated waste pulp (Pulp), and benzyl chloride
with phase transfer catalyst (PTC), and graft
copolymers (PBz-g-LA) were synthesized from PBzs
and L-lactic acid (LA). Thermal properties, solubility,
crystallinity, and biodegradability of the obtained PBzs
and graft copolymers were investigated. PBzs with the
degree of substitution (DS) higher than 1.5 showed T,
and T, in DSC measurement. All PBz-g-LA exhibited
no T,. However, the graft copolymers obtained from
lower DS PBzs having no T, exhibited T,. The
solubility of PBzs enhanced with increasing DS, and the
crystallinity of PBzs reduced with increasing DS
because of hydrophobicity and steric effect of benzyl
groups. The solubility of graft copolymers was similar
to that of original PBzs. Biodegradation tests for PBzs,
Pulp, and graft copolymers were performed using
cellulase in 0.1 M acetate buffer solution (pH 5.5) at



37°C. All samples showed biodegradability though the
biodegradation rate decreased with increasing DS of
PBz. In PBz-g-LA, the initial biodegradation rate was
faster than that of original PBz because of hydrolysis of
LA units.

(*Faculty of Engineering Yamaguchi University)

WA, R R, BBz, AZk(Mg**, 1IH
mB* o RUTF L OEF L SESHHMERE &
F oY, REBNIT, 16 (2), 125-130, 2004.

FMEBER PE T MU v 7 APITHAEMBIERL v
FNEBEELLBEBHHEMEICERS L EEBES TS AF
W 7 BREYOHFHET TV TN T ZIVERICET %R
HThB, NB 2 EEEHHEOFHICKDAMPE
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BB REEETHSNZEBOFIRE X THIT OMRE
. BHRE - BEKE - PE ROBOEMEISICE
TEEL. BHEEBNTORERMANES, BEOSHN
E#&toirbhz e, RIFRYEREEZRL &, PS/PE &
T3 230C. 33rpm QEMEHFITHBNT, PE SHE 20
—50wt% DJAFIE TH 15MPa IZb RSEH L8 W5
RIGH EREL -, PA/AD %2 TlX ADMER OFRMZ)E
12X 0 PA/PE R & D &EMICEIREMTEIOmME (1
—3MPa) VHREIN/TZ. BRELZRTEEMENL, 2
RAFNELKBELA> TWA I ENHHBRIZEIDRE
BHENE, ROMOBBICI2EESE. AR
KBBMBEENS BRI T ENZ,

CCFHEEHELR, U OBREERHTE )

WA, HAXE*, RIEETF, HLEN, =ZiE
HH e, BIIREFR]**, BANF**: "THEBEKH EDTA
SG(DHF L — MU BRANAIFTV T VI —OHESR -
EDTA &(IDF L — F 3 MREOEEILE T D REE)
- ", BEEEMR, 33 (4), 307-314, 2004.

EDTA $k(IDF L — 2RI /BT HME LT
Bacillus sp. B-3 ZHWENAFUVT V¥ —%HAEL T
NBN, AR TIERZTOEECEERITDONWTREIL 2,
BEEEE LT, #ETESCEELTE 29EAK
BTz L, BEbEAR, BHRTHS
) a—ABRKRIEMAEEC), ROV E2EMETS
MR (CPP), B2 Tt RO IV(SHG). KUK
L7 LR T —ENTG 1Tk - CHifkZ2AE L afF
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HEEULEE, ROAERES LR v —ICaiEH
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NOHE#H EDTA 2B TE b ok, SCKIKEETE
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BOBRL 4ETT S, BEECEEDOIFERIZETIZR
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Hirohito YAMASAKI, Yousuke MAKIHATA*,
Kimitoshi FUKUNAGA** "Effcient Phenols
Removal of Wastewater from Phenolic Resin Plants
using  Crosslinked  Cycledextrin  Particles",
Proceedings of 16" International Congress of
Chemical & Process Engineering, Vol.5, 1868,
Prague-Czech Republic Aug. 22-26, 2004.

Phenols removal of the raw industrial wastewater
discarded from phenolic resin processing of which
components are phenol (8.9 wt%), m- and p-cresols
(0.33 wt%), and xylenols (0.044 wt%), was carried out
by using crosslinked cyclodextrin particles as a sorbent.
A series of sorbent was prepared by varying the
combination of cyclodextrin (CyD), BCyD, yCyD,
MixCyD (aCyD : BCyD : yCyD : dextrin = 30 : 10 :
10 : 50 wt/wt), hexamethylene
diisocyanate (HDI) or toluene-2,6-diisocyanate (TDI),
and a molar ratio of them in the reaction batch.

and crosslinker,

Experiments were carried out in a batch reactor with
magnetic stirring at room temperature. The removals of
the phenolics from the raw industrial wastewater were
spontaneous process and completed within about five
and several minutes. The utmost removal efficiency
was obtained by the crosslinked CyD with HDI in a
1/8 molar ratio. Even after five-times repeated usage,
the sorbent had retained approximately its original
phenols uptake ability. Phenols removal with the
sorbent was repeated four additional times with the
resulting wastewater, and final phenol level was
decreased from 8.9wt% to ca. 100ppm.
( *Advanced Course of UNCT,
Engineering Yamaguchi University)

**Faculty of

Hirohito YAMASAKI, Yousuke MAKIHATA*,
Kimitoshi FUKUNAGA** "Preparation of
Spherical Crosslinked  Cyclodextrin
Polymers and their Application as a Sorbent for
Phenols Removal of Wastewater", Proceedings of
16™ International Congress of Chemical & Process
Engineering, Vol.5, 1869, Prague-Czech Republic
Aug. 22-26, 2004.

Porous



86

Phenols removal of the raw industrial wastewater
discharged from phenolic resin processing of which
components are phenol (8.9wt%), have been carried out
by using spherical crosslinked cyclodextrin polymers as
a sorbent. The B-cyclodextrin (BCyD) polymers of low
and high degree of crosslinking were prepared by
treatment of BCyD with hexamethylene diisocyanate
(HDI) at a molar ratio of 1:2 and 1:8 in N,N-
dimethylformamide for 24 h at 70°C, respectively. The
suspension of the resulted polymer in aqueous sodium
alginate (50-60wt%) was added drop wise to an
aqueous calcium chloride solution (3wt%) to yield
spherical crosslinked BCyD polymers. The resulted
spherical polymer was followed by lyophilization and
re-crosslinked with HDI in benzene for 24 h at 80°C,
and used as the sorbent for the phenol removal. The
removal experiments were carried out in a batch
reactor: A 1g sample of the sorbents was introduced
into a stopped Erlenmeyer flask containing SmL of the
wastewater and magnetically stirred for 2 h at r.t. The
uptake of phenols by the sorbent was then determined
by gas chromatographic analysis. The excellent
removal efficiency as high as 89.0% was obtained by
the sorbent prepared from the primary crosslinked
BCyD with HDI in a 1/8 molar ratio. The physical
properties of the sorbent are as follows: diameter 2.7-
4.0mm; compressive strength 1.8MPa; porosity 47.0%;
specific surface are 3.48m?%g.

( *Advanced Course of UNCT,
Engineering Yamaguchi University)

**Faculty of

(FaFEK]

WA, LAFER*, BB, KG f** .
TTZWTU T AFINIAFIVOREFGES OH I
HECRETHHESE", B3 EHITHHRS, Vol.53,
No.2 (1Pd002, p.2685), 2004.9.15-17.
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K. Hatanaka, R. Kawazoe* and M. Hasui*: Creep
and Low Cycle Fatigue in Si;N,-monolithic and
Si;N,/SiCw-composite Materials at 1300°C, Pro-
ceedings Fifth International Conference on Low
Cycle Fatigue, Berlin, Germany, pp.95-100, 2004,

The creep and low cycle fatigue were investigated
for the composite- Si;N,/SiCw and the monolithic-Si;N,
at 1300°C in argon gas atmosphere, where the Si;N, in
both the materials was fabricated through the common
processing. The greater creep resistance is attained in
the composite-Si;N,/SiCw than in the monolithic-Si;N,
at the lower stress levels, while the converse is true at
the higher stress levels. The cyclic stress-strain
response shows the much easier generation of inelastic
strain in the composite-Si;N,/SiCw than in the
monolithic-Si;N, and against the tensile stress than
against the compressive stress. Then low cycle fatigue
life is much longer in the former than in the latter,
although the life difference is reduced with decreasing
the controlled strain range. A lot of traces of pulled-out
SiC whiskers are found on the creep- and low cycle
fatigue-induced fracture surfaces in the composite-
Si;N,/SiCw. The shear slip deformation at the Si;N,/
SiCw interface seems to cause the easier generation of
the inelastic strain under cyclic straining. Meanwhile,
this might be restrained from its occurrence under very
low strain rate loading such as creep.

(*Yamaguchi University)



