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Speed Effect of Eddy Current Type Sensor

Akio TANAKA™ Kouichi ISHIDA ™ Nobuo TAKEHIRA ™
and Toshikatsu MIKI ™

Abstract

The eddy current sensor is measurable in the noncontacting condition, and moreover, the response is
rapid. It has wide application fields such as the non-destructive testing, displacement meter and vibration
meter etc.. When a coil faces moving conductor, the coil impedance is influenced by speed effect. As the
result, the eddy current sensor gives the different indication in the standstill and movement of the

conductor. The automatic balanced circuit has been adopted as the countermeasure.

In this paper, a sheet

conductor is chosen as measuring object. Coil system is arranged on one side of conductor. Coil system
configuration which can reduce the effect of the speed has been required theoretically. One of the

solutions is proposed.
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Fig.2 The differential connecting coil system.
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A Note on Closure Property of Sublogarithmic
Space-Bounded 1-Inkdot Alternating Turing Machines
with Only Existential (Universal) States

Tsunehiro YOSHINAGA™, Jianliang XU and Katsushi INOUE "

Abstract

A 1-inkdot Turing machine is a slightly modified Turing machine model which has been introduced
in order to show a strong separation between deterministic and nondeterministic complexity classes. An
alternating Turing machine is a generalization of nondeterministic one, and is considered as a mechanism
to model parallel computations. This paper investigates closure property of sublogarithmic space-bounded
1-inkdot alternating Turing machines with only universal (existential) states, and shows, for example, that
for any function L(r) such that L(n) > log log n and L(n) = o(log n), the class of sets accepted by weakly
(strongly) L(n) space-bounded 1-inkdot two-way alternating Turing machines with only universal (exis-
tential) states is not closed under complementation, length-preserving homomorphism, concatenation with

regular sets, and Kleene closure.

Key Words: alternating Turing machines, 1-inkdot Turing machines, sublogarithmic space,
closure property, computational complexity

1. Introduction and Notations

Alternating Turing machines (ATM's) were intro-
duced in Ref. 1) as a mechanism to model parallel
computations. We assume that the reader is familiar
with the basic concepts and terminology concerning
ATM's and computational complexity (If necessary,
see Refs. 1) —4)).

A two-way ATM (2ATM) we consider here has a
read-only input tape and a semi-infinite read-write
worktape. We denote a 2ATM with only universal
states (resp., existential states, i.e., a two-way nonde-
terministic Turing machine) by 2UTM (resp., 2NTM).
Further, we denote by 2DTM a two-way deterministic
Turing machine.

Ranjan et al. introduced in Ref. 2) a slightly modi-
fied Turing machine model, called a /-inkdot Turing
machine, to show a strong separation of deterministic
and nondeterministic complexity classes. The 1-inkdot
Turing machine is a Turing machine with the addi-
tional power of marking at most 1 tape-cell in the input
tape (with an inkdot). This tape-cell is marked once and

for all (no erasing). The action of the machine depends
on the current states, the input and the worktape sym-
bols scanned currently, and the presence of the inkdot
on the currently scanned tape-cell. For each Xe{A, U,
N, D}, let 2XTM’ denote a I-inkdot 2XTM.

For each Xe{A, U, N, D} and any function L(n),
strong-2XTM(L(n)) and weak-2XTM(L(n)) denote the
classes of sets accepted by strongly and weakly L(r)
space-bounded 2XTM'’s, respectively, and strong-
2XTM'(L(n)) and weak-2XTM (L(n)) denote those
accepted by strongly and weakly L(n) space-bounded
2XTM"s, respectively.

Ranjan et al. showed in Ref 2) that for any
two-way Turing machines with an inkdot, nondeter-
ministic and deterministic sublogarithmic space com-
plexity classes are not equal. After that, Geffert showed
in Ref. 5) that strong-2NTM(log log n) — strong-
2NTM(o(log n)) # ¢, where from now on logarithms
are base 2. In Ref. 6), Inoue et al. strengthened the
result above and showed that strong-2NTM (log log 1)
— weak-2NTM(o(log n)) # ¢ . Inoue et al. also intro-
duced 2ATM " in Ref.7) as a generalization of 2NTM"

*1

*2 Ocean University of China

*3 Yamaguchi University

Department of Computer Science and Electronics Engineering

gooooooooooooo
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and showed that for each Xe {A, U} and each Ye {U,
N}, strong-2XTM (log log 1) — weak-2XTM(o(log
n) #¢ and strong-2ATM (log log n) — weak-
2YTM (o(log n)) # ¢ . Furthermore, Yosihnaga et al.
introduced in Ref. 4) sublinear space-bounded 1-inkdot
two-way alternating multi-counter automata and
showed that the accepting power of these automata
with only existential states are incomparable with the
one of these automata with only universal states.

While several important properties of 1-inkdot
Turing machines with sublogarithmic space are
explicated up to now, there are little investiga-
tions relating to closure properties of these as we
know. So, from the theoretical interest, we inves-
tigate in the present paper closure properties of
2UTM* and 2NTM* which have sublogarithmic
space. We show, for example, that for each m€
{strong, weak}, each Xe {N, U} and any function log
log n < L(n) = o(log n), m-2XTM'(L(n)) is not closed
under complementation, length-preserving homo-
morphism, concatenation with regular sets, and Kleene
closure.

2. Results

Throughout this paper, let L(#) be a function such
that L(n) > loglog n and L(n) = o(log n), and let m be
an element of the set {strong, weak}.

For the standard Turing machines, in Ref. 3), it is
shown that weak-2XTM(L(n)) is not closed under
complementation, but it is unknown if strong-2XTM
(L(n)) is closed under the operation, for each X € {U,
N3}. Our corresponding result is shown as follows:

Theorem 2.1. m-2NTM'(L(n)) and m-2UTM'(L(n))
are not closed under complementation.

Proof. It is proved in Ref. 4) that the class of sets ac-
cepted by strongly (weakly) S(#) space-bounded 2-way
1-inkdot alternating multi-counter automata with only
existential (universal) states is not closed under com-
plementation, where S(») is a function such that S(») >
log n and log S(n) = o(log n). By using the same lan-
guages and idea as in Ref. 4), we can directly prove the
theorem. m|

Remark: It is trivial that m-2NTM(L(n)) and m-
ZNTM*(L(n)) (resp., m-2UTM(L(n)) and m-2UTM’
(L(n))) are closed under union (resp., intersection).
Thus, m-2ATM(L(r)) and m-2ATM (L(n)) are closed

No.OM10Oo00d

under union and intersection.

For the standard Turing machines, in Ref. 3), it is
shown that m-2NTM(L(n)) is closed under intersection,
but whether m-2UTM(L(n)) is closed under union or
not is an open problem. On the other hand, for the
1-inkdot Turing machines with L(r) space, different
situations occur. To get our results, we need the fol-
lowing key lemma:

Lemma 2.1. Let
A = {bin()#bin(2)#.. . #bin(n)#

WEW [CW5C...CW,, CCWy CWC .. .CW,,
e{0,Le,#1 | n=2&we {0,/ &
VE(1<k<2)r>21&
VI(A<i<r)[w, {0,111 &
Vi(1<i<2)[F (1< <n)w=w,]]},

and let
B = {bin()#bin(2)#...#bin(n)#

WCWIICWIZC"'Cwl/qCCWZICWZZC"'CW2r2
el0,Le,# [ n22&we {0, &
VE(1<k<2)r >1&

V(<1< r)w, 0,1 &

3 A<i<IV (A< j<r)w#w, ]},

where for each positive integer m > 1, bin(m) denotes
the string in {0, 1}" that represents the integer m in
binary notation (with no leading zeros). Then,

(1)A ¢ weak-2NTM'(L(n)) and

(2) B ¢ weak-2UTM'(L(n)).

Proof. From the assertions in Refs. 8) and 9), we
straightforwardly get (1) and (2), respectively. o

Theorem 2.2. m-2NTM*(L(n)) and m-2UTM*(L(n))
are not closed under intersection and union, respec-
tively.

Proof. Let
A, = {bin(D)#bin(2)#.. #bin(n)#
WCW“CWIZC. . .C'erl CCW2ICW22C. . .Cl/i/zrZ
e{0,Le,#) |n=2&we {0, &
VE(<k<2)[r, 21&
VI(A<I<r)[w, {0,117 ]]&
FA<jsn)w=w;]},
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A, = {bin(D#bin(2)#... #bin(n)#
WEW,|[CW,C ... CW,, CCWp CW ) C ... CW,,,
e{0,Le#) [n22& we (0,1} &
VE(1<k<2)[r, 21&
VIA<I<r)[w, €{0,1}']] &
FJALjsr)w=w, 1},

B, = {bin()#bin(2)#.. #bin(n)#

WEW [ CW),C .. .CW;, CCWy CW € ... CW,,
e{0,Le#) [n22&we {0, &
VE(1<k<2)[r, 21&
VIA<I<r)[w, €{0,1}']] &
Vi(l<j<n)[w= wlj]},

and

B, = {bin(#bin(2)#... #bin(n)#
WCW, | CW,C ... CW,, CCW, CW ) C ... CW,,
e{0,Le#) [n>2&we {01}/ &
VEk(1<k<2)[r, 21&
VI(A<I<r)w, {0,117 ]] &
Vi(l<j<n)[w= WQJ]}.

It can be observed that
(i) both 4, and 4, are in strong-2NTM ' (L(n)),

(ii) both B, and B, are in strong-2UTM"(L(n)),
(111)A| nAz :A, and

(iV)Bl UBZZB.
From these facts and Lemma 2.1, the present theorem
follows. ]

Theorems 2.1 and 2.2 above show closure proper-
ties of m2NTM'(L(n)) and m-2UTM'(L(n)) under
Boolean operations.

We will then discuss whether m-2NTM'(L(r)) and
m-2XTM'(L(n)) are closed under the language opera-
tions: length-preserving homomorphism, concatenation
with regular set and Kleene closure.

The following theorem shows non-closure under
the language operations above for m-2NTM (L(n)) :

Theorem 2.3. m-ZNTM*(L(n)) is not closed under
(1) length-preserving homomorphism,

(2) concatenation with regular sets, and

(3) Kleene closure.

Proof of (1): Let

= {bin(\)#bin(2)#.. #bin(n)#
WEW,CW,C . .CW, CO Wy G WGy .. C Wy,
e{0,L,c,d.#) [ n=2& we 0,11 &
Vk(1<k<2)[rn 21&
vI(A<i<r)[w, €{0,1}']]
Jid<j<n)w=w,;]&
FA<j<n)le,=d&w=w,, &
Vp(<p<n,p# jlc, =cll}.
We can easily show that A5 e strong-2NTM'(L(n)).
Further, #(4;) = A, where 4 is a length-preserving
homomorphism such that #(0) = 0, (1) = 1, h(#) = #,
and /(c) = h(d) = c. From these facts and Lemma 2.1,

(1) follows.
Proof of (2): Let

= {bin(D#bin(2)#.. #bin(n)#

WCW CW,C. . .CW,, COWY CW1C. . .CW),

e{0,Le,# | n=2&we {0, &
VEQA<kL2)n21&
VI(1<I<r)[w, €{0,1}' &
FA<j<plw=w,]&w=w, }
and let As = {cw | w € {0, 1}*}". It can be easily seen
that
(i) A4 € strong2NTM (L(n)),
(i) 45 is regular, and
(111) A4A5 =A.
From these facts and Lemma 2.1, (2) follows.
Proof of (3): Let
A, = {bin(D)#bin(2)#... #bin(n)#
WEW|[CW5C .. CW,, COWy CWyC . CW,,
e{0,L,c,# n=2& we {0,111 &
VE(1<k<2)[rn21&
VI(A<I<r)[w, €{0,1}"]]}.

It is obvious that 4,UAs e strong-2NTM (L(n)). We
can observe that 45 € strong-2DTM(L(n)). Suppose
that (43UAs) is in weak-2NTM (L(n)). Then, (45U
As) N Aqg is also in weak-2NTM (L(n)). This is a con-
tradiction, since (43 UAs) NAg=A. o

In order to obtain our result that m-2UTM (L(n)) is
not closed under the language operations mentioned
above, we prepare the following lemma which is
shown in Ref. 7).
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Lemma 2.2 Let
T = {(bin(D)#bin(2)#... #bin(n)#

CW,CW,C...CW,CCUCU,C...CU,,
e{0,Lc,#} I n>22&r,r">21&
Vk(1<k<r)[w, {0,/ &
VIA<I<r)[u, {0,/ &
Fi(A<i<r)[Vj(A<j<r)u, #w,]]}

Then, T € weak-2UTM (L(n)).

Theorem 2.4. m-2UTM (L(n)) is not closed under
(1) length-preserving homomorphism,

(2) concatenation with regular sets, and

(3) Kleene closure.

Proof of (1): Let
T, = {bin(1)# bin (2)# ... # bin(n)#

CW CW,C ... CW CC LU CoU,Cy ... C U,
€e{0,l,c,d, #} " |n22&r,r'21&
Vk(1<k<r)w, e{0, 1}/ &
ViA<I<r)u, {0,131 &
3i(<i<r)c,=d &
Vi(d<sjsrlu, #w,;]&
Vp(A<p<r,i#p)lc, =cll},

and let 4 be the homomorphism defined in the proof of
Theorem 2.3. Then, we can show that 4(T}) = T. So,
from this fact and Lemma 2.2, (1) follows.

Proof of (2): Let

T, = {bin()#bin(2)#.. #bin(n)#
CW,CW,C...CW,CCUCUC...CU,,
e{0,Lc,# [n>22&r,r>21&
Vk(<k<r)[w, {0,111 &
VI(A<I<r)[u, €{0,1 1 &
V(1< j <P, # w11}

and let 4s be the language defined in the proof of
Theorem 2.3. Then, it is clear that

(i) T € strong- 2UTM (L(n)) and

(i) 4s = T.
(2) follows from these facts and Lemma 2.2.

Proof of (3): It is trivial that 7,UAs is in strong-
2UTM'(L(n)). Let

No.OM10Oo00d

T, = {bin()#bin(2)#.. . #bin(n)#

CW,CW,C....CW, CCU,CULC .. .CU,,

e{0,Lc,#} | n22& 7, r>1&
Vk(1<k<r)[w, €40, 1eery
VIALI<r)[u, €{0,1}71}.

Then, it is clearly shown that 75 e strong-2UTM (L(n))

and (7, UAS)*ﬂT3 = T. From these facts and Lemma
2.2, (3) follows. m]

3. Concluding Remarks

We investigate closure property of sublogarithmic
space-bounded 1-inkdot 2-way alternating Turing ma-
chines with only existential (universal) states.

Our main result is that m-2NTM'(L(n)) and
m-2UTM’(L(n)) are not closed under intersection and
union, respectively, and both of them are not closed
under complementation, length-preserving homo-
morphism, concatenation with regular sets, and Kleene
closure.

For determinism, it is shown in Ref. 2) that

“m-2DTM(L(n)) = m-2DTM(L(n))"’
(For closure properties of m-2DTM(L(n)) (thus,
m-2DTM’(L(n))), see Refs. 3), 4)).

Unfortunately, whether m-2ATM (L(n)) is closed
under the operations discussed in this paper except for
union and intersection is an open problem.

Inoue et al. introduced in Ref. 8) a multi-inkdot
Turing machines as an extension of the 1-inkdot Turing
machine. Some of the results obtained here will be able
to be extended to the multi-inkdot version. We will
give them in a forthcoming paper.
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Computer Experiment on the Non-Linear Oscillators

Hiroshi HINAZUMI

Abstract

Computer experiment has been carried out on a harmonically driven dissipative pendulum and the
Duffing oscillator. The results show that the phase-space trajectories of the dissipative pendulum depend
on the initial conditions and /or the amplitude of the external force. The phase-space trajectories of the
Duffing oscillator show complicated but periodic aspect, once the transient motion passes over,

Key Words : dissipative pendulum, phase-space trajectory, Duffing oscillator, chaos
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Consideration on Evaluation of Fracture Toughness
and Testing Methods

Ken-ich HASHIMOTO!

Abstract

The evaluation of fracture toughness is very important when we predict ultimate strength of material. The
standard testing method for fracture toughness evaluation is already proposed. However, making an experiment
using the standard test method is a little complicated including production of a loading apparatus.

In this study, fracture toughness Kjc is estimated by some easy testing methods using the model that can
evaluate a stress intensity factor K;. The acryl resin specimen that shows a linear behavior is used for the
experiment, and K¢ is evaluated using the maximum load. The error over each testing method is investigated,
and the strong and weak point for each procedure is discussed.

Key Words: fracture toughness, K, testing method, acryl resin, testing accuracy

1. Introduction

Fracture mechanics is an engineering discipline,
where the aim is to give a quantitative
description of the transformation of an intact
structural component into a broken one by crack
growth. In its most basic form, it relates the
maximum permissible stress to the size and
location of a crack. It can also predict the rate at
which cracks grow to a critical size, by
environmental influences or by varying
loads(fatigue). Further it can determine the
conditions of rapid propagation and arrest of
moving cracks.

Fracture mechanics is primarily used to prevent
and predict catastrophic failure of structure of
man-made materials such as metals, plastics, and
ceramics. Historically fracture mechanics is a
development of the strength approach of
materials, in which the stress in a structure is
compared with some material strength value in
order to decide whether failure will occur or not.
The basic material parameter in fracture
mechanics is called the fracture toughness.

As for the evaluation method of fracture
toughness, the theory is based on the linear
elastic theory. The evaluation of fracture
toughness is quite complicated in order that
almost all material may show a nonlinear
behavior. Moreover, it is difficult to obtain the
fracture  toughness that mean inherent
characteristic for the material, or the fracture
toughness as the judgment standard value for a
crack extension. So, the fracture toughness
currently obtained is considered to be the rough
estimate value of the strength for a crack

extension. If you want to obtain the standard of
strength for a crack extension, it is more rational
to use a simple method.

Now, there are two kinds of the standard testing
methods" for fracture toughness evaluation. One
is a compact tension test, and another is three
points bend test. However, many simple testing
methods, such as a single edge cracked plate
tension test and a center cracked plate tension
test, can be considered as a method of evaluating
fracture toughness.

In this study, an acryl resin that shows a linear
behavior is used for material, the specimens that
a size differs are prepared, and six kinds of
fracture toughness testing methods are tried. The
dispersions over each the experimental results
are investigated and the validity of each testing
method is discussed.

2. Testing Methods for Fracture Toughness
Evaluation of Mode I
The fracture toughness is  estimated
respectively independently by the opening mode
(Mode I), the sliding mode(Mode II), the tearing
mode (Mode III). However, the generality is
considered and the fracture toughness evaluation
is restricted to Mode I in this study. Although it
is possible to perform many Mode I testing
methods, the treated testing methods are the
following six kinds of tests.
(1)Double edge cracked plate tension test
(DECT)
(2) Single edge cracked plate tension test””
(SECT)
(3) Single edge cracked three point bending

2).3)
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Fig.1 The general views of K¢ tests in this study

test’®7) (3PB)

(4) Compact tension test™® (CT)

(5) Center slant cracked circular plate subjected
to compression load” (CBD)

(6) Single edge cracked test for mixed mode
loading dvice'” (RT)

In these tests, the experiment of (5) and (6) is
one of the mixed mode testing methods and is
performed as part of a mixed mode test.
Although the tests of (2) and (6) are same in the
type to pull a single edge cracked plate specimen,
the joint of the loading apparatus and the
specimen is the type to grasp for the former and
the type of pin joint for the latter. So, although
the evaluation of the stress intensity factor of (2)
is based on stress, (6) is based on load. The
general views of these tests are shown in Fig. 1.

3. Experiment

The acrylic resin (poly-methyl methacrylate :
PMMA) which shows the deformation and
failure behavior near a linear elastic body was
used as a material of experiment specimens. The

No.OM10Oo00d

Table 1 Material property of acryl resin.

Tensile strength 74.5 MPa
Bending strength 117.7 MPa
Compressive strength 123.6 MPA
Shearing strength 61.8 MPa
Young’s modulus 2.94 GPa

material property of acryl resin is shown in
Table 1.

The outline of a specimen size is shown in
Table 2. The specimen size of DECT test is one
kind of size, which has 5 specimens with notch
length a= 10mm, specimen width W= 20mm,
specimen thickness t= 2mm, specimen length 0
= 160mm. The specimen size of SECT test is
two kind of size, which have 5 specimen with
notch length a= 20mm, specimen width W=
40mm, specimen thickness t= 2mm, specimen
length 0= 160, and 6 specimens with notch
length a= 100mm,  specimen width W=
200mm, specimen thickness t= 2mm, specimen
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Table 2 The kind of specimens

Group name Specimen Notch length Specimen Specimen Specimen
number (n) (a ; mm) width(W;mm) thickness(t;mm) length(@;mm)
DECT 5 10 20 2 160
SECTI 5 20 40 2 160
SECT2 6 100 200 2 550
3PBI 5 15 30 30 150
3PB2 6 14,15,16 30 30 140
CTl 5 60 120 2 144
CT2 3 20 40 2 48
CT3 3 60 120 10 144
CBD 3 20 100 10 100
RT 3 30 60 2 120

Fig. 2 Loading equipment, (a) is for DECT test and SECT test, (b) is for CT test (with big
size specimen), (c) is for CBD test(top view), and (d) is for RT test.

length 0= 550mm. The 3PB test is performed a
series of test twice. First test has 5 specimens
with notch length a= 15mm, specimen width
W= 30mm, specimen thickness t= 30mm,
specimen length 0= 150mm. Another test is
prepared 6 specimens with a different notch
length, 14mm, 15mm and 16mm. The span
length is 120mm. CT test has three kind of size.
The specimen number is three respectively to
each test kind. The details are shown in Table
2(CT1, CT2, CT3). The specimen size of the
CBD test and the RT test is one kind. The CBD

test has 3 specimens with notch length a= 20mm,
specimen radius R= 100mm, and specimen
thickness t= 10mm. The RT test has 3 specimens
with notch length a= 30mm, specimen width W=
100mm, specimen thickness t= 2mm, and
specimen length 0=120.

Although all specimens are made by machining
progress, the notch tip is processed by hand with
the cutter knife.

In these experiments, two electro-hydraulic
fatigue testing machines, whose capacities for
static loading are 15kN and 450kN, is used. Each

gooooooooooooo
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Fig. 3 Set up of three point bend specimen in
testing machine

of loading equipment is shown in Fig. 2. In CBD
test, the specimen fixed in the equipment (c)
(Fig.2) is loaded wusing loading plate for
compression test. In all tests, the average stress
intensity factor rate during the test shall be not less

than about 0.002MPaym or such that failure
occurs within about 10 min of initial load
application. The set up of three point bend
specimen in testing machine is shown in Fig. 3.

4. Conclusion and Discussion

The typical relationship between load and load
point displacement in the test for SECT2 group
is shown Fig.4. As shown in this figure, the
relation of load and load point displacement shows
a liner behavior in all examinations.

Fracture toughness K;c is acquired by substituting
the maximum load for an evaluation formula
respectively. The used evaluation formula is shown
below.

(1) DECT test”

K, =omaF,(alW), alW=¢
itanﬂ-—g

Fl(a/w):(1+0.122cos4 ”—§j
2 N=e ™ 2

(2) SECT test?
K, =cmF,(alW), alW=¢
Fya/w)=1.12-0.231£ +10.55&% - 21.72&% +30.39&*

(3) 3PB test®
Ky == [zaky(alW), alw=¢
2W<*B

No.OM10Oo00d

0.8 - B

Load (kN)

0.6 .
0.4} .

0.2 B

0- 1 1 1 1 1 1 1
0 01 02 03 04 05 06 07 0.

Displacement ( 10’ 'm)

Fig. 4 Typical relationship between load and load
point displacement in SECT1 group.

_199-&(1-£)2.15-3.93¢ +2.7¢2)

Vr(lr2e)1-¢)"?

Fl(a/w)

(4) CT test®
K, = P/(BJW)F,(a/W), alW=¢
Fy(a/w)= _2¥ (0.886+ 4.64¢ —13.32&7

(1_5)3/2

+14.7283 =5.6£%)

(5) CBD test”
1/2
1 a+p
K =—— | o,0.p) —£| 4
1 - fa a( p{a—pj /o

-F, (ﬂ)%\/%

where 6 and p are the variables in polar

coordinates, and F; =1.06 for Mode I with

£=0.

(6) RT test'”

2
1+0.55(ij—0.88[ij
1-¢ 1-¢

where =0 forModeland {=a/W .

All fracture toughness Kjc values obtained in this
study are shown in Table 3. The average value of
fracture toughness, standard deviation, and the
value that divide standard deviation by average
value as the error are also respectively shown in
the table for the experiment group.

¢
0.26+2.56| ——
K. — PJma cosa [1

we 1-¢
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Table 3 Experiment results contained experiment error

Group Notch Specimen | Specimen Fracture Fracture Average Error
Name Length Width Thickness Load Toughness Fracture (%)
(mm) (mm) (mm) (kN) Kio( MPa Jm ) Toughness
10.2 40.0 2.0 0.469 1.229
10.3 39.9 2.0 0.376 0.992 1.196
DECT 10.4 40.0 2.0 0.375 0.990 +£0.201 16.8
10.3 40.0 2.0 0.584 1.536 MParJm
10.5 39.9 2.0 0.460 1.231
20.9 40.0 2.0 0.228 1.255
21.0 39.9 2.0 0.267 1.496 1332
SECT1 21.5 40.0 2.0 0.214 1.258 +0.094 7.1
204 40.0 2.0 0.244 1.272 ’
21.2 40.2 2.0 0.246 1.380
100.0 200.0 2.0 0.720 1.609
100.0 199.9 2.0 0.734 1.662
100.0 201.0 2.0 0.671 1.480 1.443
SECT2 101.0 200.0 2.0 0.615 1.404 +0.162 112
101.0 201.0 2.0 0.580 1.306
101.0 201.0 2.0 0.531 1.196
14.9 30.1 30.1 0.892 1.785
14.9 30.1 30.0 0.781 1.568 1,618
3PB1 14.8 30.1 30.1 0.749 1.483 +0.099 6.1
14.9 30.0 30.0 0.794 1.610 '
14.9 30.1 30.1 0.821 1.643
14.0 30.1 30.8 0.926 1.652
14.0 30.1 30.7 0.876 1.567
15.0 30.0 30.7 0.833 1.668 1.549
3PB2 50 30.1 308 0.780 1.541 +0.095 61
16.0 30.0 309 0.631 1.400
16.0 30.1 31.1 0.672 1.465
60.9 119.8 2.0 0.082 1.174
60.1 119.9 2.0 0.090 1.260 1274
CT1 60.9 119.8 2.0 0.089 1.274 +0.060 4.7
60.9 120.0 2.0 0.095 1.356
60.7 120.0 2.0 0.092 1.304
20.5 40.0 2.0 0.060 1.506 1.539
CT2 29.9 39.4 2.0 0.060 1.483 +0.064 4.2
21.0 40.5 2.0 0.064 1.628 )
60.0 120.0 10.0 0.496 1.383 1.298
CT3 60.0 120.0 10.0 0.435 1.213 40085 6.5
60.0 120.0 10.0 0.445 1.241
20.0 100.0 10.0 10.388 1.757 1.707
CBD 20.0 100.0 10.0 9,800 1.658 +0.040 2.3
20.0 100.0 10.0 10.094 1.707 )
30.0 60.0 2.0 0.267 1.891 1.851
RT 30.0 60.0 2.0 0.276 1.959 +0.108 5.8
30.0 60.0 2.0 0.241 1.704
The value of fracture toughness is distributed smallest fracture toughness. Speaking of
widely from 1.19 to 1.85. The experiment group of experiment accuracy, the experiment groups of
DECT shows the maximum error, 16.8%, and the SECT show the comparatively large experiment
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error. By these things, as for the testing method
with the type that grasps and pulls specimen, it is
guessed that the eccentricity of load tends to
happen. The experiment groups of CBD and RT
show comparatively large fracture toughness. Here,
it may be necessary to take a contact surface into
consideration for a CDB examination, and, as for
RT, the component of Mode III may be contained
in loading. The comparatively large fracture
toughness also for 3PB tests is shown. This is
considered because the thickness is large and
plane-strain fracture did not take place. In CT tests,
the small specimens give the comparatively large
fracture toughness. Judging from experiment
accuracy, 3PB test and CT test, which are adopted
as the standard testing method, are effective.
However, if it says from viewpoints, such as
preparation of loading equipment, 3PB test and
CBD test are useful.

It is estimated by the above thing that inherent
fracture toughness is about 1.3 MParm . Tt is
important for every testing method not to make the
eccentricity of load cause. If it says from synthetic
view, CT test and 3PB test using specimen with
comparatively small thickness will be able to judge
as the excellent testing method.

In this research, the fracture toughness of an
acrylic resin by using the various fracture
toughness testing methods has been evaluated. As
a result, it is shown that 3PB test and CT test with
comparatively thin thickness, which are the

No.OM10Oo00d

standard testing methods, are easy to treat for the
exception of load eccentricity.
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Preparation and Ion Exchange of Layer Structured
Titanate Cs,Ti,.,»Zn,»,04 (x = 0.70)

Masao OHASHI *

Abstract

A layer structured titanate Cs,Ti,.,,Zn,,0, (x = 0.70) with a lepidocrocite-related structure has
been prepared by a solid state reaction using Cs,COs;, anatase type TiO, and ZnO at 800 °C.  Ion

exchange reactions have been studied in aqueous solutions.
and hydrogen ion exchange products were obtained from CsgT1;65Z103504.
interlayer water and the host layer was retained on the reactions.

ion exchanged up to 100 %.
solution.
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The Characteristics of the Freshmen in 2003
---An Analysis Based on the Results of
a Questionnaire to the Freshmen---

Yoko MATSUO! Norihiko HARADA 2 Toru KUNISHIGE ™

Abstract

It is four years since the school counselors’ office was set up at Tokuyama College of Technology in
1999. The school counselors’ office has been supporting the students proactively rather than reactively
for two years. Two years ago, the office started to use a questionnaire to the freshmen inquiring about
their worries, motivation to study and so on as a kind of the proactive support. The staff of the office
used the same questionnaire in April this year for the third time in order to help the freshmen to adapt

themselves to the new environment.

This report comparatively analyzes the results of the questionnaire given to the freshmen from 2001
to 2003 and points out some of their noticeable characteristics, putting an emphasis on three different

departments they belong to.

Key Words : proactive support, reactive support, adapt, new environment, questionnaire
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Job Reporting System for Assistant Students
at the Information Processing Center

Yoshio HAYASHI "', Keiko TORII"", Takayuki NITTA ™ and Norio KODA™
Abstract

The personal computer rooms of the information processing center are available after school up to
7 pm. At that time zone, the assistant students are employed for some jobs such as the supervision of
the PC rooms and the adviser of the PC operations of the users. After jobs, the assistant students
must submit a job report to the technical staffs of the information processing center. So far, they
composed the job reports by the papers. This paper-based reporting system has some disadvantages.
Therefore, we developed the computer-based job reporting system using webs and databases. This
paper describes the structure of this system and some results of the practical use of this system.

Key Words: Web, PHP, Database, PostgreSQL
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A Remote Control System of Vibration Motors
using Real-Time Linux

Takahiro FUKUMOTO, Takehito YAMADA and Masahiro MOMOTA

Abstract

Synchronous control of vibration motors has been realized using a microcomputer (PC) with a real time operating
system (RT-Linux). The vibration motors are AC motors with centrifugal weights, and consist of two axes. Vector
inverters drive the vibration motors. Based on the digital PID control theory, the PC calculates the velocity reference
value for control of the vector inverters. Moreover, various motor control states were realized by adding vibration mode
(maximum, middle, zero and backward direction rotation). Use of AT compatible small-sized single board
microcomputer achieved a miniaturization and rich functions of the PC system. The real time processing of digital
control attained in the function of the RT-Linux. The RT-Linux is extended the function of the Linux operating system,
so the RT-Linux could realize a remote control by using the network function in the Linux. In this research,
communication control between two personal computers connected to LAN and Ethernet was realized. By using
RT-Linux for one personal computer, remote control with the real-time operation became possible. The UNIX network
socket on Linux is used for the communication control, and TCP/IP is used as the communication protocol.

Key Words : Synchronous Control, PID Control, Vibration Motor, Real-Time Linux, Network Socket, TCP/IP
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Time and Space Structure of Horseshoe Vortex

Shinobu FUKAE *! and Takanori SAGA **

Abstract

The characteristics of horseshoe vortex around a cylinder in the shear flow are investigated by using the

flow visualization technique of plan view and whole view of the flow for various Reynolds number and

various object shape. In order to clarify coherent structure of horseshoe vortex in the shear flow, horseshoe

vortex in the shear flow are compared with that in the uniform flow. The results of comparison show

coherent structure and time-space characteristics of horseshoe vortex movement. It is found that horseshoe

vortex movement change by Reynolds number and object shape.

Key Words : horseshoe vortex, coherent structure, scour, flow visualization, shear flow
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A Study on Construction Mechanism of
The Sand Pile by SCP Method (Part3)

Keiichi ITO, Shunji UE, Mitsunori OUCHI and Haruo FUITWARA

Abstract

CP(Sand Compaction Pile)method is a method of improving the soft ground by building dense sand pile and
this method has spread wide globally. When casing pipes are put in the soft ground, the sand in the pipes
prevent a soft soil by the plugging effect. On the other hand, when the sand is exhausted, it is necessary to
solve the plugging effect. This is the most important subject for the construction process of sand pile. In order
to clear the mechanism of the plugging effect of the sand in casing pipe, push-out tests were carried by using
the visibilitization equipment which installs friction board in the both-sides. In the result, by the change of the
friction of the wall surface, it is clear that there is a different the plugging effect.

Key Words:sand compacion pile method, casing pipe, plugging effect, friction boad
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The Three Dimensional Structure of Cylinder

Wakes in Uniform Flow

Chieko

MATSUDA™!, Takanori SAGA**

Abstract

Using the flow visualization techniques with streamwise view, plan view, whole view and PTV, the

three-dimensional structure in cylinder body wakes in uniform flow are investingated. Hydrogen bubbles were used as

tracer in flow visualization technique. The structure of streamwise vortices in cylinder body wakes and its transmission

characteristics became clear. And the three-dimensional structure, for example spanwise scale and time-space

instability of streamwise vortices, changing with Reynolds number are clarified. By PTV, the motions of streamwise

vortex changing with the time series are investigated. Furthermore it was shown clearly that bifurcation phenomenon
play important role of the structure and the transmission characteristics of streamwise vortices.

Key Words : three-dimensional structure, streamwise vortex, cylinder body wakes, PTV
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Surface Integrities of Radical Nitrided Maraging
Steel.

Proceedings of the 3rd International Conference on
Surface Engineering. pp.409-412 (2002)

Norio KAWAGOISHI, Kazuhiro MORINO

Quingyuan WANG, Y.YAN, Eiji KONDO,

and Kazunori FUKADA

Properties of wear, corrosion and fatigue were
investigated for a radical nitrided maraging steel
By nitriding, surface layer was highly hardened and
compressive residual stress was generated, while
the ductility was decreased. Consequently,
resistances to wear and corrosion were improved
The fatigue strength was also increased by
nitriding, however, the effect of nitriding on the
fracture mode was different depending on the stress
level. That 1is, fracture occured from specimen
surface at high stress levels, and from an inclusion
in the subsurface at low stress levels, because the
hardened layer suppressed the initiation of a
surface crack. As a result, the shape of S-N curve

showed a step-wise in the nitrided steel

Laser Surface Modification of Aluminum Alloy.
Proceedings of the 10th JSME/ASME International

Conference on Materials and Processing. Vol.1
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pp.234-239 (2002)
Kazunori INADA, Haruo KOGA and Kazuhiro MORINO

Surface modification was tried on the aluminum
alloy A5083 by irradiating YAG laser beam after
sticking stainless steel powder to the surface. The
focus position, the stainless steel powder
thickness and Ar gas flow rate are changed under
at fixed laser power and laser moving speed. As a
result, the surface modified layer, the surface of
which was flat with high hardness, fully thickness
and without crack and porosity, was able to be
obtained. The thickness of this layer was about 700
#m, when the hardness was about Hv500. In this case,

structure was divided into the hard needlelike part

and soft matrix part.

Internal Fracture Process in Fatigue of Radical
Nitrided Bearing Steel.

Surface Treatment VI (C.A.Brebbia#) pp.213-222
(2003)

Kazuhiro MORINO, Norio KAWAGOISHI, Quing CHEN,
Kazunori FUKADA and Eiji KONDO

Rotating bending fatigue tests were carried out
for a radical nitrided bearing steel in order to
investigate the initiation and propagation
behavior of an internal crack. Surface fracture
occured under high stress levels and fish-eye
fracture happened under low stress levels so that
the S-N curve appeared in the shape of two-step
lines. Depth of the origin of internal fracture was
confined in a relatively narrow region near the
boundary between the hardened and non—hardened
matrix. By two-step loading fatigue tests in
internal fracture region, a «circular trace
corresponding to the stress change was observed
within the fish—eye. In internal fracture region,
a crack was initiated at the early stage of fatigue
process, that is, most of fatigue life of internal

fracture was occupied by the growth life of an

internal crack.

Passive Control of the Two-Dimensional Jet Using a
Rectangular Notch.

Proceedings of 2002 ASME International Mechanical
Engineering Congress & Exposition CD-ROM (2002)
Shigetaka FUJITA, Takashi HARIMA and

Hideo OSAKA

The mean and turbulent flow properties of
turbulent jet issuing from a quasi two—-dimensional
(2-D) nozzle with a rectangular notch (aspect
ratio: AR=12.5) perpendicular to the
two-dimensional nozzle at the midspan, have been
measured. The exit Reynolds number was kept
constant 13000. The aim of this study is to examine
the effects of the rectangular notch on the mean
and turbulent flowfields of the two-dimensional
jet, and to clarify a possibility of a passive
control of the two-dimensional jet using a
rectangular notch. From the experiments, it was
revealed that the potential core region existed
until the section of x/d=25. In the upstream region,
the entrainment rate was smaller than that of the
two-dimensional jet due to the inward secondary
flow on the y and 2z axes. Furthermore, the

streamwise development of the turbulent intensity

was delayed.

Development of Educational CAM System Applied to
Personal CAD.

PROGRESS OF MACHINING TECHNOLOGY

pp.838-843 (2002)

Hisashi ITO and Yuzi KAI

An educational CAM system was developed to
convert the vector information extracted from the
personal CAD data or the bitmap image in MS Windows
into G-codes for NC work. A simple algorithm was
developed so that even a student in beginners’ class
without advanced mathematics knowledge could
[t iseffective toperform the CAD/CAM

understand.

education using the system.

Extreme Wind Events.
Wind Power 2003 Conference and Exhibition, American



Wind Energy Association CD-ROM (2003)
Vaughn NELSON, Ken STARCHER, Hisashi ITO and
Pamela LOCKWOOD

Extreme wind events for Texas, Oklahoma and
Eastern New Mexico were analyzed for 1995-1999 in
terms of type and wind class. There were 1,361
tornadoes, 3 tropical storms and 1 hurricane, and
1,601 high wind associated with

events (most

thunderstorms). Locations, tracks and number of

event type per degree area are graphed. The
probability of a tornado hitting a degree area was
calculated from the area of tornado tracks, with the
high value being 0.004/year for Central Oklahoma.
All the maximum 1 second gusts from the 17 met sites
over the five-year period were less than 50 m/s,
except for the high wind event on 1/17/96 that
damaged wind turbines at the Texas Wind Power

Project.

Effects of Calcium Stearate Addition of Ultrahigh
Molecular Weight Polyethylene in Direct Compression
Molding.

Journal of Applied Polymer Science, Vol.87, Issue 10
pp.1602-1609 (2003)

Masahiro UTSUMI, Kazuya NAGATA, Masahiko SUZUKI,
Akiko MORI, Itsuo SAKURAMOTO, Yuuichi TORIGOE,
Toshiaki KANEEDA and Hideshige MORIYA

The effects of calcium stearate addition in

molding of ultrahigh molecular weight

polyethylene (UHMWPE) were investigated by tensile

testing, scanning electron microscope (SEM),
Fourier transform infrared(FT-IR) spectroscopy,
and elemental analysis. Four types of UHMWPE

specimens with varying contents of calcium

stearate (<5, 50, 100, and 1000ppm) were used in this

study. SEM observation revealed that calcium

stearate added specimens have smother and more

homogeneous microstructures. After accelerated

aging, subsurface oxidative degeneration was

observed in all specimens; however, calcium

stearate added specimens had less oxidative

degeneration in comparison with specimens without
showed better mechanical

additives. Specimens

properties with increasing content of calcium
stearate. Though all specimens aggravated their
mechanical properties due to oxidation after
accelerated aging, the specimens of 100ppm of
calcium stearate showed better properties at 3. 7MPa
larger yield strength and four times larger value
fracture than the

of elongation at specimens

without additives. These results indicate that
calcium stearate addition produces dense packing of
UHMWPE particles, which brings about stronger
fusion among the particles and fewer structural
defects, and results in better mechanical
properties and better resistance to oxidative

degeneration.
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% 21% 4% pp.311-318 (2003)
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The Control Engineering Education using an Advanced

Control Training System by mean of integrating
MATLAB software and Experimental Systems.
Proceedingsof the 4th Asian
Singapore. CD-ROM (2002)

Akihiro KANESHIGE and Kazuhiko TERASHIMA

Control Conference,
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This paper introduces an advanced training system
for control education developed at the control and
measurement engineering laboratory of the authors,
and describes the control education carried out by
this method at our college and university. Our
education method, which combines the use of MATLAB
CAD software for control with the control
experimental devices, is well presented herein. In
this system, servo systems such as those of the
crane, inverted pendulum, and magnetic bearing
system, and process systems such as those involving
level, flow, and temperature control of liquids and
pressure control of gases are prepared. It is though
that a talented person equipped with advanced
specialty technology and general knowledge as an
engineer could be appropriately educated by the

proposed advanced training system.
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Analysis of an Elliptical Internal Crack near Free
Surface using Singular Integral Equation of the Body
Force Method.

Key Engineering Materials. Vol.243-244 pp.297-302
(2003)

Kazuhiro ODA, Yoshiyuki MURAOKA

and Nao-Aki NODA

In this paper, a singular integral equation
method is applied to calculate the distribution of
stress intensity factor along crack front of an
elliptical internal crack near the free surface.
The stress field induced by the force doublet in a
semi—infinite body is used as the fundamental
solution. Then, the problem is formulated as an
integral equation with a singularity of the form of
r % In the numerical calculation, the unknown
functions of the densities of body force doublet are
approximated by the product of fundamental density
function and polynomials. The numerical results
show that the present method yields smooth
variation of stress intensity factors along crack
front very accurately even when the crack 1is
extremely near from the free surface. The mode I,
IT and 111 stress intensity factors for an inclined

elliptical crack are shown for various geometrical

conditions.

Stress Intensity Factors for Interaction between Interface
Crack and Internal Crack and for Kinked Interface Crack
in Bonded Semi-Infinite Planes.

Key Engineering Materials. Vol. 243-244 pp.375-380
(2003)

Kazuhiro ODA, Nao-Aki NODA and Satoru ARITA

This paper deals with two interface crack
problems, (I) interaction problem between an
interface crack and an internal crack and (II)
problem of a kinked interface crack in bonded
dissimilar materials. The problems are analyzed by
using the singular integral equations based on the
body force method. In the numerical analysis, the
unknown functions of the body force densities are
approximated by the products of the fundamental
density functions and power series. By using the
fundamental density function, the oscillatory
stress singularity near the interface crack tip can
be expressed. The stress intensity factors of
interface crack are systematically calculated for
various crack dimensions, arrangements of the
cracks and elastic constants of the materials. The
accurate stress intensity factors are presented and
the interaction effects of these problems are
discussed by comparing the obtained results with
the results of ordinary cracks in homogeneous

materials.

A General Expression of Condensation Coefficient
based on Transition State Theory and Molecular
Dynamics Simulation.
Journal of Chemical Physics. Vol. 118, No. 3
pp.1392-1399 (2003)
Gyoko NAGAYAMA and Takaharu TSURUTA

A theoretical derivation of condensation
coefficient based on transition state theory is
presented by considering the three dimensional
molecules in  the

movement of condensing

liquid-vapor interface region. The theoretical
expression is a function of free volume ratio of
liquid to vapor and activation energy for

condensation. An evaluation of the activated
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state conditions in the interface region has been
developed with the use of molecular dynamics
simulations for argon and water. From the
molecular scale consideration, it is found that a
V;Tﬂ7; has an

evaluating

characteristic length ratio

important role in condensation
coefficient because the restricted translational
motion is dominant in the condensation process
compared with the rotational motion. Present
theoretical values agree well with molecular
dynamics simulation results in both of the cases
on monatomic and polyatomic polar molecules
Consequently, the new expression reveals that the
condensation coefficient is an inherent physical
property of a given pure liquid-vapor interface and

the interface structure plays a primary role in

condensation

A Molecular Dynamics Approach to Interphase Mass
Transfer Between Liquid and Vapor.

Microscale Thermophysical Engineering, Vol. 6, No. 4
pp.267-285 (2002)

Takaharu TSURUTA and Gyoko NAGAYAMA

The study is conducted in order to understand a
mechanism of interphase mass transfer between
liquid and vapor. The molecular dynamics (MD)
simulation is used to examine details of
condensation and evaporation from a viewpoint of
molecular kinetics. First, molecular boundary
conditions for condensing, reflecting and
evaporating molecules are presented for argon
molecule as a function of the surface-normal
component of translation energy. The velocity
distributions can be expressed by the modified
Maxwellian with making use of the condensation
coefficient. The condensation coefficient of
water is also examined for two kinds of
intermolecular potential, the Carravetta—Clementi
(C-C) model and the Extended Simple Point Charge
(SPC/E) model, in order to consider the effect of
the surface structure of liquid on the condensation
coefficient. The results indicate that the

condensation coefficient of water is close to unity

for both model and its dependency on the translation

energy is small compared with argon. Finally, the
condensation coefficient is studied based on the
transition state theory. An evaluation of the
transition state is considered by applying the

results of MD simulations for argon and water

BEOHHIERERICH TS 2 EELFEORR
HHROEFRMXE Vol.43 No.12
pp.4042-4050 (2002)
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Las Vegas, Self-Verifying Nondeterministic and
Deterministic One-Way Multi-Counter Automata with
Bounded Time.

IEICE Transactions on Fundamentals, Vol.E86-A, No.5
(Special Section on Discrete Mathematics and Its
Applications) pp.1207-1212 (2003)

Tsunehiro YOSHINAGA and Katsushi INOUE

This paper investigates the accepting powers of
deterministic, Las Vegas, self-verifying
nondeterministic, and nondeterministic one-way
multi-counter automata with time-bounds. It is
shown that (1) for each & > 1, there is a language
accepted by a one-way Las Vegas k—counter automaton
operating in real time, but not accepted by any
one-way deterministic k—counter automaton
operating in linear time, (2) there is a language
time-bounded

accepted by a real one-way



self-verifying nondeterministic 2-counter
automaton, but not accepted by any polynomial
time-bounded one-way Las Vegas multi-counter
automaton, (3) there is a language accepted by a
real-time one-way self-verifying nondeterministic
l-counter automaton, but not accepted by any
polynomial-time one-way deterministic
multi-counter automaton, and (4) there is a
language accepted by a one-way nondeterministic
l-counter automaton operating in real time, but not
self-verifying

accepted by any one-way

nondeterministic multi-counter automaton

operating in polynomial time.
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Local-global FE analysis of R/C cooling tower with
cutout.

Structural Engineering World Congress 2002. CD-ROM
Takashi HARA and Phillip L. GOULD

Reinforced concrete (R/C) cooling towers are
thin shell structures composed of concrete and
reinforcement and have a vast concrete surface area
To evaluate the stresses and displacements of these
structures, an axisymmetric analysis may be
selected using a shell of revolution finite element
However, it is not an efficient to solve a shell with
a non—axisymmetrical imperfection or with openings
through the shell surface. To design these
structures, it 1is advisable to analyze them
precisely, especially the portions around the
opening and the column supports. In this paper, the
applied to

local-global strategy is

column-supported reinforced concrete shell
structures with openings on the shell surface and
utilized for the nonlinear structural analysis of
a column supported reinforced concrete cooling

tower shell with imperfections

Load carrying characteristics of cylindrical shell under
cyclic loading.
International Conference on Protection of Structures
Against Hazards 2002 Singapore. pp191-198 (2002)
Takashi HARA

R/C shell structures are used in many kinds of
industrial structures and the building roof
structures. These structures are subjected to the
dead load as well as the dynamic load such as the
wind pressure or the earthquake effects. To design
the reliable R/C structure it is desired to examine
the cyclic behavior of R/C structures numerically
and experimentally

In this paper, the load carrying characteristics
of the cylindrical R/C shell under cyclic loading

are analyzed by wuse of the latticed type
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constitutive model. Numerical results are compared
with the results under monotonic loading as well as
the experimental results. Then these numerical
procedure is applied to the analysis of R/C cooling

tower structure under wind pressure.

Behavior of stiffened plates subjected to in-plane
compression and shear.

Second International Symposium on Steel Structures
Seoul Korea. pp.525-532 (2002)

Takashi HARA, Tsunemi SHIGEMATSU,

Toko HASHIMOTO and Motofumi YOSHIHARA

A basement in an office building has been used for
a storage or an instrument space. However, in a
residential house it will utilize as a space for the
particular purpose considering a blocking of noise
and light. In such case, a steel retaining wall is
one of the choice of the retaining system. These
steel retaining wall system shows a kind of
cantilever panel and is subjected to an axial
compression by self weight of the building and to
lateral bending and in-plane bending and shear by

the soil and water pressure.

In this paper, the stiffened panel is analyzed
under the compression and the in-plane shear
numerically and experimentally. In experiment, the
steel panels with stiffeners are tested both under
an axial compression and a lateral load. 1In
numerical analysis, the finite element method is
employed. From both numerical and experimental
analyses, these results are in good agreement and
it is confirmed that the in-plane failure of the
panel is caused by the combination of the local

buckling of the plate and stiffeners.

Local-global analysis of cooling tower with cutouts.
Computers & Structures. Vol.80 No.27-30

pp. 2157-2166 (2002)

Takashi HARA and Phillip L. GOULD

The local-global strategy is extended to

column-supported reinforced concrete shell

structures and applied to the nonlinear structural

analysis of a column—-supported reinforced concrete
cooling tower shell with imperfections. In the
numerical examples a column-supported R/C cooling
tower with openings is considered and the nonlinear
behavior is computed under a combination of dead
load g and static wind pressure w. Especially, the
structural behavior of the cooling tower is
estimated under the combination between openings

and the wind direction.

Behavior of R/C cylindrical shell under lateral load.
Structural Engineering and Mechanics. Vol.16 No.3
pp.361-369 (2003)

Takashi HARA, Tsunemi SHIGEMATSU and

Takahiro TAMURA

Reinforced concrete (R/C) cylindrical panels are
commonly used for industrial plants and storage
tanks. Usually, these structures are composed of
concrete and reinforcements and form a thin shell
structure. R/C cylindrical panel shows large load
carrying capacity under lateral distributed
external pressure.

In this paper, the structural behavior of R/C
cylindrical panel 1is analyzed by a numerical
approach as well as by experimental results. From
both numerical and experimental results, the load
carrying behavior of R/C cylindrical panel is
presented under an external lateral pressure. Then,
it is concluded that both results show in good
agreement and the experimental model represents the
same characteristics as the numerical analysis.
Even if R/C shell does not posses geometric
imperfections, the inaccuracy of the reinforcement
position strongly affects to the ultimate strength
and the failure patterns of such shells. The
behavior of R/C cylindrical shells are well
simulated under the consideration of both the

geometric imperfection and several inaccuracies.

MERYOFELD 3 RTMEICHTIME
RENOFMEEDNLRAICEHATIHARRIE
% 2% pp52-56 (2003)

EREE ROEH EDBF



—HRRPICE AN TEMNEED Y Ofih O 3 R E
L HAW TR O KREER & EE D ICERI DS
B momEs, EL LTRKERBE ML —F—ICH
Wi O T REEE AV TRE EITo 2. — BT
OMFEBWITER SN D 3 koot 2 £ FTHEmIL, =D
NRLZEIZE > THERISL, DEHEE N> T, KO
WL EEBSNDHMUA RS h., £, ZORKH
W OFAEA T — VTR DFER & — B L. KEKE

2 R BF A ARAL 2 v T FIRERTED &G . % 5 B
WCOBEHZMORENH SIS, HAIZHBE O
HOREMN R I NI, ETo FE Y o R HE Ik 0§
P2 R 29 5 Ak 24TV, Rl ds & UM Tl Re
BICHEWELLZRWR, %513, RIEOTERERO R

—HT LB ER L.

Study on the three dimensional vortical structure of
the flow around a circular cylinder.

PROCEEDINGS of 7" International Symposium on Fluid
Control, Measurement and Visualization.

CD-ROM  (2003)

Takanori SAGA

The three-dimensional vortical structures of the
flow around a circular cylinder are studied by flow
visualization technique and PTV (particle tracking
velocimetry). From plan view and streamwise view
visualized by fluorescent dye tracer, it is clear
that the characteristics of vortex in the separated

shear layer, Karman vortex, and horseshoe vortex.
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Novel synthesis of TiN fine powders by nitridation
with ammonium chloride.

Materials Research Bulletin. Vol.37 pp.475-483
(2002)

Liping ZHU, Masao OHASHI and Shoji YAMANAKA

TiN fine powders were prepared by the reaction of
TiH, with ammonium chloride at various temperatures
under a flow of N,/H, mixed gas. In a temperature
range of 500-800° C, the powder samples obtained
had a particle size of 3-20 nm, and a specific
surface area of 30-60 m%/g. The particle size
increased with the increase of the reaction
temperature. The lattice parameters and the
chemical analysis data showed that the TiN powder
had the stoichiometric composition. The TiN
powder prepared at temperature of 600-800°C showed
superconductivity with a transition temperature of

4.0-4.5 K.

Zirconium Nitride Derived from Layer-Structured
B -ZrNCI by Deintercalation of Chlorine Layers.
Chemistry of Materials. Vol. 14 pp. 4517-4521
(2002)

Liping ZHU, Masao OHASHI and Shoji YAMANAKA

A highly oriented thin-layered zirconium nitride,
ZrN, was derived from layer—-structured crystals B
—ZrNC]l via deintercalation of the chlorine atoms by
the reaction with Na metal vapor. B -ZrNCl consists
of rhombohedrally stacked [C1-Zr-N-N-Zr—-C1] slabs,
each of which is composed of a honeycomblike double

ZrN layer sandwiched between two close-packed

chlorine layers. On deintercalation of the
chlorine layers, the honeycomblike ZrN layers
converted into ZrN(001) layers of the rock salt
structure by expanding to the three equivalent
directions <100> of B -ZrNCl. B —-ZrNC1 crystals
were also thermally decomposed into ZrN at 950°C
under a stream of N,/H, mixed gas. The two types
of ZrNs that were obtained had the same
stoichiometric composition of 1:1 but showed
superconductivity at different transition
temperatures (Tcs) of 6.2 and 10.0 for the
decomposed

thin-layered and the thermally

structures, respectively.
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