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Standardizing the Academic Ability Testing on “Japanese”
for First Year Students at SNCT
-To Pursue ldeal Methods for Teaching and Learning

“Japanese” Based on Results of Testing for 10 Years-

Masami NISHIOKA™
1: Dept. of general  education

Education in “Japanese” at National Colleges of Technology has the ultimate objective to cultivate the

s

ability to survive. The most important thing is to improve students’ “readability” and “ability in
self-expression” for the achievement of the objective in class. Conducting fascinating class suited to

each year level will contribute to students’ ability in “Japanese.”

Key Words: Education in “Japanese” at National Colleges of Technology, Academic Ability Test,

readability, conducting fascinating class
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“Some Southern or Eastern,
Some Remotely Foreign, Woman”:
The Question of “the International Theme”
in Henry James’s The Europeans

Sonoko SAITO*
Dept. of General Education

Henry James’s The Europeans (1878) is a short novel that exhibits his well-known “international
theme.” This theme treats the boundary between America and Europe, where the characters encounter
and experience conflicts because of the differences between them. However, it should be noted that the
conflicts take place not because of the differences between the two continents but rather due to the
omnipresent boundaries that exist between the characters. When James tries to question and recast a
boundary——the major concern in and purpose of his early writing——references to an increasing number of
spaces take shape, though ambiguous. These can be called “third spaces.” This study takes up the
already thoroughly discussed “international theme” in the context of The Furopeans and points out the
significance of third spaces, thereby indicating the possibility of exploring and clarifying the same issue

in later stories. “Owen Wingrave” is one of these later stories, which provides us with concrete and

detailed information on the various boundaries in question.

Key Words: Henry James, international theme, boundaries, identity, the Orient
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The objective of the paper is to study the meaning of “the Oriental”
or “the East” in Henry James’s stories. These spaces sometimes appear in
novels such as Roderick Hudson (1875) and The Europeans (1878). This
paper will mainly deal with The Europeans, James’s early novella,
especially focusing on its ending. In The Europeans, the reference to
these spaces is ambiguous. However, it seems that the spaces come to
appear with more concrete background information in later stories such
as “Owen Wingrave” (1892). This paper will later look at “Owen
Wingrave” and indicate the focus of my further study.!

1. James’s Purpose

James was bomn in America, but he became naturalized in Britain
toward the end of his life. He is known as a prolific writer with an
elaborate style. For the author, writing was the practice of constructing
his identity both as writer and as an individual.

In the early stage of his career, James consciously aimed at

establishing a new American identity. He wrote the following:

! The following is the list of abbreviations for the titles of James’s works.
Hereafter, they will be referred to as follows in parentheses, along with
their page numbers.

AF — “The Art of Fiction”

HA — Hawthorne

RH — Roderick Hudson

EP — The Europeans
OW — “Owen Wingrave”

We [Americans] have exquisite qualities as a race, and it seems to
me that we are ahead of European races in the fact that more than
either of them we can deal freely with forms of civilization not our
own, can pick up and choose and assimilate and in short
(aesthetically etc.) claim our property wherever we find it. ...To
have no national stamp has hitherto been a defect and a drawback,
but I think it is not unlikely that American writers may yet indicate
that a vast intellectual fusion and synthesis of the various National
tendencies of the world is the condition of more important
achievements than any we have seen. We must of course have
something of our own — something distinctive and homogeneous

— . ... (Henry James Letters 77)

He is suggesting that the American quality can be obtained by
synthesizing or consolidating “various national tendencies of the world.”
Taking into consideration the fact that James regarded an engagement in
art as involving “choice and comparison” (AF 23), “essentially selection”
(AF 38), and as requiring ““a sense of proportion and relation” (HA 144),
suggests that his attempt is concerned with creating the “original” entity,
which consists of copies and, yet, is still homogeneous and unique to
America as a nation.

However, at the same time, James’s early concem is the boundary

between Europe and America and not the concept of “various™ nations.
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“FEuropean races” were central to his literary exploration. It appears as
though dealing with the “various national tendencies of the world” is
akin to destabilizing the boundary between America and Europe in order
to reunite the two. Working on the boundary to recast it seems to have
been important for James as it would accord him a space within which he
could locate himself. Thus, James’s stories seem to help him fashion and
narrate a tradition where he can secure a space for himself.

The words of Rowland Mallet in Roderick Hudson can explain
what James is trying to achieve. Roland is an American patron of
Roderick Hudson, a very early Jamesian artist. Roderick declares that he
wishes to become “the typical, original, aboriginal American artist!” (RH
33). Roderick’s intention is to establish an aesthetic tradition rooted in the
American nation, which is not imitative but original. Roderick adds, “I
should like ... to go to Athens, to Constantinople, to Damascus, to the
holy city of Benares” (33). This is instantly met with Rowland’s
strikingly decisive view toward the tradition that he thinks he and
Roderick ought to be engaged in. He says, “No,” and continues as
follows: “if you were to go to Rome you would have to settle down and
work. Athens might help you, but for the present I shouldn’t recommend
Benares.” (RH 33-4)

The reason for his excluding “Benares” and for ambiguously
adding “for the present” is not clear. In the end, Rowland’s scheme is to
work solely on the boundary between Europe and America. Yet, the
reference to Benares seems inevitable, Roderick’s death puts the question
of national tradition to a halt, by showing the impossibility of American
tradition both in Roderick’s sense and in Rowland’s sense, which is the
unification of America and Europe. It is highly possible that conceiving
the reunion with Europe requires still more boundaries and space that can
supplement the European-American space.

This third space ambiguously appears from time to time when
James situates his characters in a relevant place neither in America nor in
Europe. The third space is imaginary and ambiguous in the early years of
James’s career, but it seems that toward the later years of his career, his
use of third spaces becomes more concrete and even powerfully

threatening to his European-American space.

2. “The International Theme” in The Europeans

The Europeans exemplifies the concept of third spaces posing a
threat to the European-American space. The spaces — “the Oriental,”
“the East,” and “China” — function as empty signifiers that allow James
to avoid giving a definitive answer to his irresoluble question; James can
create a space within which unity between Europe and America may be
obtained, or at least where the question of the unity can be left
unanswered.

In the story, the Europeans — Eugenia and Felix — are placed in
opposition to the provincial and “settled” American community of Mr.

Wentworth. In fact, however, the origins of these Europeans are in

America. They are the children of Mr. Wentworth’s half-sister and a man
from Sicily whose parents are American. However, we discover that the
Wentworths consider their father to be a “foreigner” (EP 27). Further,
Felix denies the idea that they are Sicilian. At the same time, although
Felix was born in France and Eugenia in Austria, he does not declare that
he is French, either. Rather, he prefers the expressions “vagabonds” (EP
27) or “Bohemians” (EP 68), and identifies himself as “European.”
Eugenia and Felix peculiarly lack a place where they belong. It is not
their origins that make them “European.”

In this sense, the story involves a conflict between different
American genealogical groups, and the boundary is established on the
basis of each group’s unique experiences. The story is an experiment to
see what and how provincial Americans can be internationally “original,”
while consolidating different national tendencies, under a shifting and
transforming social system.

At the end of the story, a marriage takes place between Gertrude
Wentworth and Felix Young — a couple that consists of an American
native and an expatriate. This is in a sense a success of the unification of
American and European cultural tendencies, which might fashion a new
form of American. However, the narrator’s concluding sentences are

problematic.

Gertrude left her father’s house with Felix Young; they were
imperturbably happy, and they went far away.... Gertrude was for a
good while a distant figure, but she came back when Charlotte
married Mr. Brand. She was present at the wedding feast, where
Felix’s gaiety confessed to no change. Then she disappeared, and
the echo of a gaiety of her own, mingled with that of her husband,
often came back to the home of her earlier years. Mr. Wentworth at
last found himself listening for it; and Robert Acton, after his
mother’s death, married a particularly nice young girl. (173)

In this quotation, the narrator asserts that the couple becomes
“imperturbably happy” after their marriage. However, the narration
sounds rather cynical and it seems that the couple does not settle
somewhere that is recognizable. Gertrude literally “disappears™ and the
couple is suddenly displaced. Their identity is reduced to “the echo of a
gaiety,” coming back to Mr. Wentworth only occasionally from
somewhere unknown. The novella’s ending, that is, the two figures’
marriage, seems to be only possible in an ambiguous space, or a third
space that they would inhabit.

The other marriage plot — that of Robert Acton and Eugenia —
suggests the importance of other spaces than America and Europe. While
their relationship is unsuccessful, both characters display various national
tendencies. Acton is referred to as “a man of the world” (33) who has
been to China where he acquired his present fortune. According to the

narrator, his “national consciousness” has been “complicated” by the
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experience (80). In fact, his experience makes him a patriotic and
reserved American. Although he supposedly has a broad point of view,
he still seriously considers himself to be an American, hating to witness
Americans being abused (EP 80).

The European influence on Eugenia is obvious. However, the
narrator introduces cultural complexity to her character by decisively

affirming that “she was not pretty” (7). The narrator continues as follows:

Her forehead was very low — it was her only handsome feature;
and she had a great abundance of crisp dark hair, finely frizzled,
which was always braided in a manner that suggested some
Southern or Eastern, some remotely foreign, woman. She had a
large collection of earrings, and wore them in alternation; and they

seemed to give a point to her Oriental or exotic aspect. (7)

Eugenia is given “remotely foreign” features or a multicultural
potentiality rather than those hinting at her Furopeanness, with her “crisp
dark hair” and some Southern or Eastern, Oriental or exotic aspects. Her
cultural identity is singularly mixed. She is regarded as a dangerous
figure to the New England community, one who disturbs its calm and
stable relationships. Eugenia is excluded from Acton’s house and family.
Singularly, Acton’s house, the congregation of various identities, is firmly
enclosed inside of New England, refusing to unite with the “foreign” and
mixed features in Eugenia.

For one thing, James presides over the marriage of Felix and
Gertrude, but the couple’s union seems to only be possible in an
ambiguous space. The story cannot give any reality to their marriage with
regard to what sort of place can include them. The consequence of their
marriage seems to be indescribable under the classification system the
story is based on. On the other hand, various cultural tendencies,
including ones associated with spaces other than Europe and America,
are suggested in Acton and Eugenia in order to appropriate an inclusive
nature for these characters. However, these various tendencies function

rather as disruptions to American and European unification.

3. “Owen Wingrave” and the Threatening “East”

This obscure identity of the third space seems to appear with more
concrete detail in James’s later stories such as “Owen Wingrave.” In this
case, the third space becomes even more threatening to the construction
of national and familial identity.

The story deals with the social issues surrounding war and the
army. Owen’s family and those surrounding him expect him to enter the
“military profession” (OW 274). The Wingraves are “‘such a fascinating
specimen of an old English home” (291) and carry “a great tradition”
(296) of raising professional soldiers. Owen is the last heir of the tradition,
endowed with both an ideal mind and body for military service. However,

against these expectations, he refuses to join the army, which creates

conflict with others. Not only the living but also the dead, revived in the
form of ghosts, object to Owen’s decision. In the family house in
Paramore, “strange voices seem ...to mutter at” Owen (297) and Owen
says that he has “started up all the ghosts” (297).

When Owen dies, the “great tradition” is interrupted and, thus,
cannot be inherited. The military tradition and his personal principle can
be compatible only in death. However, ironically, Owen is found dead
like “the young soldier on the gained-field” (319). As Michael Halliwell
notes, quoting Leon Edel’s words, “[James’s] hero performs a brave
soldierly act even while defying militarism” (Halliwell 223).

However, his death literally puts an end to the Wingraves® long
established fame for their military service, leaving only Owen’s elder
brother, who is described as “imbecile and vanished from view” (277).

The story provides rather concrete information concerning the
cause of the tragedy. It tells us that behind the story lies a colonial
experience in the East. Owen’s father seems to have been killed in an
Eastern war, His father, also named Owen Wingrave, died of a
“death-cut” from “an Afghan sabre” (278). As for his mother, she is said
to have been in India when her husband died, and she lost her third child
as a result of her grief. Even Phillip Wingrave, Owen’s grandfather, has a
legendary “Eastern past” (279).

The cause of Owen’s death is further notable. The surrounding

figures lead to the death as a whole but the direct cause seems to be
brought by Kate Julian, Owen’s supposed fiancée. She entices Owen to
enter “the White Room™ (300), a haunted room in Paramore where
Owen is later found dead. Kate is eighteen and is staying with her mother
Mrs. Julian (279) in Paramore with Sir Philip Wingrave and his daughter
Jane Wingrave, who is also Owen’s aunt. Mrs, Julian is the sister of
Captain Hume-Walker, who was engaged to marry Miss Wingrave.
However, Miss Wingrave breaks off the engagement to him and he falls
in the Indian Mutiny. With a sense of regret and atonement, Miss
Wingrave takes Mrs. Julian and her daughter Kate to her estate when
they have experienced hardship from “a still heavier blow” (280). Miss
Wingrave seems to be determined to forge a “union” (299) between Kate
and Owen to compensate for her unfulfilled engagement.
Spencer Coyle observes that Kate is more or less “a mere dependent” in
Paramore, but seems to be “the most important person in the house”
(292). She is “original” (304) and “extraordinary” in the eyes of Coyle
(292), and Owen’s friend Lechmere says that “she’s a most extraordinary
girl — I don’t know what she’s up to” (316). She is also said to have “a
curious charm” (299) and is peculiarly associated with exotic elements.
The narrator often mentions her “strange” (307) eyes, which are referred
to as “long Eastern eyes™ (303) or “Oriental eyes” (313). This association
lacks origins, as her pedigree is not very clear; only Owen’s ambiguous
explanation is provided, that Kate’s father, who was a soldier, fell in
battle and “her grandfather, and 4is father, and her uncles and great-ones
— they all fell in battle” (298).
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Together with the lack of information on her father’s pedigree,
Kate’s identity is indistinct. She is similar to Eugenia in 7he Europeans,
but unlike Eugenia, Kate is not just mysterious but powerful enough to
threaten the identity of old English pedigree and its traditional practice.
Kate works at the heart of the Wingraves and finally displaces its only

heir.

4. Various Boundaries

It appears as though the spaces secure a prestigious place in which
irresolvable matters are brought to a halt. Toward the later years of his
career, however, James’s use of such third spaces becomes more concrete
and powerfully threatening to the American-European space.

Recasting the boundary between the overwhelming presence of
tradition in Europe and its lack in his naive America was necessary for
James as an artist and as an individual in order to narrate the legitimacy
of his own presence in space and time. This process, however, conjures
up still more ambiguous but powerful boundaries of unknown spaces.
James’s frequent use of the supernatural is inevitable because of this
ambiguity. The boundary may be one that exists between the West and
the ghostly figure of the East.

This may result from James’s experiences of the social change
during the era. In one of his last stories, “The Jolly Comer” (1908), the
ghost that haunts and confronts the protagonist in America embodies his
alternative life, which would have been spent in America instead of in
Europe. The ghosts take shape on the cultural boundary between
America and Europe; however, they contestably show a further cultural
complexity. Hsuan Hsu’s point in his analysis of “The Jolly Comer”
seems to be correct in saying that various immigrant populations are
described in the story. Hsu states that American society at the turn of the
century involves features that can be attributed to the mode of
globalization within the nation (Hsu 234).

This shift also explains James’s writing style. It has been said that
his style depicts the history of the struggle to grasp himself and the
national, cultural, racial, and gendered norms in which he lived. John

Carlos Rowe says as follows regarding James’s style:

Jamesian style is rarely the consequence of purely aesthetic effects;
he writes well because he has so much to say about the societies in
which he participated. The complexity of the Jamesian sentence
says less to me about James’s genius as a writer than it does about
the vast intricacies of the social systems he was at such pains to

represent and interpret. (x)

Hsu also associates James’s stylistic features within a broader context by
stating that “James’s lengthy and rhetorically virtuosic sentences — often

seem to partake of the abracadabrant and illegible verbal heterogeneity

he finds among New York’s immigrant community™ (239).

As for James’s early purpose, it seems that despite his efforts, the
national tradition that he tried to construct in his early stories does not
indicate the solitary identity of American culture; instead, ironically, the
stories question the very possibility of the entity. Looking at The
Europeans provides us with an early example of James’s use of the East
or the Orient. Read together with later stories like “Owen Wingrave,”
The Europeans’ ambiguous ending and Eugenia’s cultural complexity
can provide further dimensions for the understanding of various spaces in
James’s work and how the references to these spaces are developed into
more concrete images during his career and lifetime. Over the course of
further research, I will especially explore the lineage of Kate Julian, a
culturally obscured and threatening character in “Owen Wingrave,” to
trace her Eastern origin. Such an investigation may show that not only
Kate but also Owen could be culturally and possibly ethnically
complicated and mixed. This further research would contribute to the
recent discussion on various fictional characters of the “transnational”

James.
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A Research of the Ways and Circumstances of E-learning

in English Education

DEGUCHI Yoshitaka' and Nakal Hiroo®
1: Dept of General Education
2: Dept of General Education

Through our research, we found digital divide even in the colleges, or kosens, which utilize computers as a training
tools for English education. But all of the teachers consider that computer network has become an essential tool in col-
lege education, and that they could neglect the digital divide in their schools.

Though most of the teachers regard e-learning very effective, a few of the schools have efficient CALL laboratories. A
few teachers are running a quite effective but originally developed e-learning system. For most of the English teachers
without such the skills, the system should be as universal as possible, like moodie, an LMS widely used in the world.

Key Words : E-learning, /0, LMS, T BRET#(E, MiEHHE RS, digital divide



Bf~Ed 25

(TR

ZVVORBREHEORY FORSE
EEMX YV FUOTHME~DER

B3 ZFh'sx, R EX =@ 5
1 TR
2: BFHHTY SR

Z2LOBRY FEB W EEBBIIESRELOBREREZRAVTWVWEILEHOHNY I FSANEY) T4
B, BEHNICEYD. GENLGY, XELEENZRTEHICEENZE—FICELNTENTE
T, XT7PVAXLBEOHNCERBELZBRETIREBEELATL. 3 LAKRY FHAKRICKELC THE
MICESERAIMEEZBERICA PO —LTEE3L5LIE, ARy FRBEETIEERNDERELAB &
ISMAT, BEHMZESIFTATEVIBIRVIRBEARELGDIEDLS. FFLHIF 2<HLE
B /N EF SAT (Stiffness Adjustable Tendon) B WIEERBICHAAAFLE T4 YEEK D
Ay FPZ2RAFLE. ABXTHEHEARLEZZV L I7REEHAARY ML L2BHETTLIEETERY
DEYYVFUOTIZOVTHET S, RN ERZAV-EHEBHEAERBEZERA =) oA
By FOFEORBAILY FO— LA THICLEEBRRLUMERFICTLUE. S SCER%L
EFREEASHOARY F2AVT, ERHEATIO3RZYZETO/RBHOAZAVEZZBNTIBERR
CE>»TRELGXFYVFUILPEBRTRETHALEEZERMICRAL 1=

Key Words :BAfiRItE, FEBENALERSAT, V4 vBEXoRy b, ¥y v Fo 8%
ORy h7—L, BEHEZETHEY
(%4 F 20084 9H 50 ; FHA 20084 12 H 24 A)

1. #8 Fy e b & RERISREL e U SR C EA SRR 26 <

—RAICE b EAREU OV A XDou Ry ML, &
Ry NORERZEIRT 2 2OI/MNMIBREDOX v— KT
—FEFEHIRE UTHERT 2, SHRERT 5/ 1D
F—AhbE MERBREOY A ARy M LT
DHRERINT Z5DIT0E, S e O RR &
HUENRHD. EIEL O E AV e Ry MIst
NEE—F~ERTZ LR TERNRY T RTAREY
T 4 DRVEER IV o ARy MZR D720, BRATED
EoTD WA v 7 REMEREFTHD.
& Z R EATe O — AL 2 T Th, BB
72 CEMEIRAR &8 2 2 27 1 OB 4 Ui A1
B REEE A BET AR S 5. B Ry Rl
OF 7 a7 vy rary b 1OX 5 IR TR
B 20 2 CONITEE ) 2 REIZRILTE 588, 0O
X, FWEERMERESRE D, —J, b MIEE
H ARG U CEERD 5 BIC& B ORI B8 %
FHEE L C T RSN O EORHEME RIS LT h 2
ERERRIICIA S NI TVW 3 2 IEERRENERS T Tk
BREAFT Iy 7 REWELFEBARRE T 511, »Ay

RO GBI LR O Z LAAEE LV,

2. EEOXvyvFoTEME

M 1@Q0#I0 L HiceRy NRILAER, L FE
LTEWgEE, —HFouRy MM FooRy FOut
ETBRITHLERD HT-OEEDR/E N, XK 1(0)
OB X HizuRy b TH- THHRY~TFHT7afE
MRAREREORE S, IR EHME T S TRTEDE
LEF/RV. FERTHEME X v v F 73 HEMED,
FHIC K E R COXM R O FIE LEMWEIC TR
HE L ORMESMERE LT 5. I oicegpon R
v MO ED I, BEIT 5RO EE) = 2 AX
—%uRy b7 —ATRIIRIR L TG E N R
OB OFRHRAEES I O R ORERFRE % ¥ 229204
ERDHD. 1EROBBHRE LN I RZ2ve Ry b
THEKR T D RYE L DIHET DI, WIROIEHR
HEABHR L TRy NP —AEERIGBIE S D EY
2T N —REINBASETEH S 3.



26 B TEREEMARLE  H42%E (2009)

(a) Removing rubble (b) Fire rescue
Fig.1 Examples of catching tasks
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(b) Relationsip between displacement and tension

Fig.2 SAT (Stiffness Adjustable Tendon)
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(a) State under low tension
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Fig.4 Overview of developed flexible joint robot
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(c) Simulation result
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Development of Three-Linked Compliant Joint Robot and

Application for Catching Task of Free Falling Heavy Object

Tatsuya Shirai™, Yuuta Beppu?, Takumi Tomioka’
1: Dept. of Mechanical Engineering
2: Advanced Engineering Faculty,

When the most of robots which has rigid joints receives the large impact force, its power
transmission mechanism such as gears and wires will be seriously damaged. If the robot is able
to be controlled joint stiffness, it can absorb large impact force. We had proposed a non-linear
spring device named SAT (Stiffness Adjustable Tendon) to equip mechanical compliance for the
power transmission mechanism of robots. In this study we discuss that how the robot catches a
free falling heavy object. We had developed a three linked flexible jointed robot that can adjust
joint stiffness as compliant and stiff. We had verified that the joint stiffness at each joint can
be adjusted mechanically by using the robot. We have also verified the stiffness at finger tip
can be controlled by the robot and by simulation of the robot. Finally, we had experimentally
verified that flexible joint robot can catch a free falling heavy object by adjust the joint
parameters of the stiffness and the damping without dynamic servo control of actuators.

Key Words : Joint compliance, Stiffness Adjustable Tendon (SAT),
Wire-driven robot, Capturing task, Robot arm, free falling object
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Countermeasures for an Electric Works Specialist Skill

Examination and its Effects

Noboru Kitamura', Shoichi Suzuki®
1: Dept. of Electrical and Electronic Engineering
2: Education and Research Support Team

The electric works specialist examination is one of the qualifying examinations that are well
known in society, and it confirms the basic knowledge of the subject of the electric system of students.
An electric works specialist qualification is a representative of the qualifications that students should
acquire while attending school. We regard contents corresponding to the technical skill examination
as the one of the themes of the experiment subject in the Department of Electrical and Electronics.
And we support voluntary exercises before the technical skill examination.

In this report, we present the situation of the past several years about the voluntary exercise and
its effects.

Key Words : a qualifying examination, an electric works specialist, a technical skill
examination, countermeasures for an electrical works specialist skill examination
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The Characteristics Evaluation of Stacked-type

Electrostatic Actuators by the Neural Network

Masashi Kawaguchi™*, Katsuhisa Yamano', Kazuo Okuda'
1: Dept. of Electrical & Electronic Engineering

We developed the electrostatic and layered actuator with the structure which alternately tucked 2
ribbons film electrode. The aim is for the application to the artificial muscle. We proposed the prediction
system of spring characteristic which is beforehand estimated in order to develop the actuator
efficiently. This system was almost completed as a system of the prediction. However, the prediction

result is sometimes not suitable the practicable accuracy.

Key Words : Electrostatic Actuator, Neural Network, Spring Characteristic, Stacked-type
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Educational Tool Using Magnets for Monodukuri

—Fabrication of Repulsive-magnets Type Vibration Limit Switch—

Kazuhiro Nishimura'*, Kanji Shibagaki1, Masashi Kawaguchi1, Noboru Kitamura',
Mitsuteru Inoue?
1:Dept. of Electrical and Electronic Engineering
2: Dept. of Electrical and Electronic Engineering, Toyohashi Univ. of Technology

We introduce to fabricate repulsive-magnets type vibration limit switch as an educational tool for monodukuri. This
limit switch employs the magnetic switching phenomenon of repulsive-magnets and magnetic material between the
magnets by effecting a change in the magnetization of the magnetic material. Through the fabrication, they
experience the phenomenon and then understand the principle. Furthermore, they learn their applications as a
vibration limit switch.

Key Words : Vibration limit switch, Repulsive magnets, to magnetize, Monozukuri, Educational tool using magnets
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Engineering Design and Creative Education

- From Dr. Barry’s Talks -

Hideyuki Kanematsu'*, Dana M. Barry?,
1: Dept. of Material Sciences and Engineering
2: Center for Advanced Materials Processing, Clarkson University, USA,

Dr. Barry in Clarkson University visited Japan from June 22 to 29 and carried out seminars and
workshops about creative education and engineering design education in Suzuka, Numazu and
Nara National College of Technologies. In these 10 years, Barry and Kanematsu have pursued
international collaboration about creative education each other. In recent years, we added some
new components for engineering design education to the collaboration project. The idea contains
creative education and is related to the essential part of engineering education. In this paper,
Kanematsu summarized the contents of Barry’s seminars here in Japan and gave explanations
about them.

Key Words : creative education, engineering design, chemical sensation, mystery, space explorer

project
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FE1k (Water jet spray method)iZ LB 7 h~A P72k b
1TV, SEEIRIES 30 pum LU F OB SR REER L. 548
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B R U7z,

Table 1 Chemical composition of Fe-24Cr-2Mo before nitrogen
absorption in mass%o.

C 0 N Ni Cr Mo Fe

0.002 | 0.016 | <0.001 | <0.01 | 2580 | 2.04 | Bal.

Fig. 1 Geometries of specimens for tensile test and XRD
diffraction.
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Fig. 2 Nitrogen-absorption furnace.
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Fig. 3 X-ray diffraction profiles of Fe-24Cr-2Mo compacts
with and without nitrogen absorption.
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Fig. 4 Depth profiles of hardness of Fe-24Cr-2Mo compacts with
and without nitrogen absorption.
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Fig. 5 (a) 0.2% proof stress (0.2% P.S.) and tensile strength (T.S.)
and (b) percentage of elongation (El.) and reduction of area
(R.A)) of Fe-24Cr-2Mo compacts with and without nitrogen
absorption.
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Fig. 6 Morphology of fracture surfaces of Fe-24Cr-2Mo
compacts heated at 1473 K for (a) 0 ks, (b) 86.4 ks and (¢) 129.6
ks in nitrogen atmosphere.
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Nitrogen absorption behavior and mechanical properties of

nickel-free stainless steel sintered parts

Daisuke Kuroda "', Naoki Oda 2, Takao Hanawa *

1: Dep. of Materials Science and Engineering, Suzuka National College of Technology
2: Dentsply Sankin Co., Ltd.
3: Institute of Biomaterials and Bioengineering, Tokyo Medical and Dental University

Nitrogen absorption behavior and mechanical properties of nickel-free stainless steel,
Fe-24Cr-2Mo (mass%), sintered parts were evaluated to investigate a manufacturing process of
small products which combine nitrogen absorption treatment for solid state and metal injection
molding (MIM) process. Metal powder of Fe-24Cr-2Mo was used for MIM feedstock. Plate and
dumbbell shape specimens for microstructural observation and tensile test were fabricated by MIM
process. The specimens were also heat treated at 1473 K for 86.4 ks and 129.6 ks in N, gas
atmosphere for nitrogen absorption. The shape of each specimen was not changed with nitrogen
absorption. Tensile properties such as tensile strength and percentage of elongation of the
Fe-24Cr-2Mo sintered parts were sharply increased with nitrogen absorption treatment. Therefore,
it is possible to fabricate the nickel-free stainless steel MIM products with maximum thickness and
diameter 3 mm by manufacturing process investigated in this study.

Key Words: nickel-free stainless steel, metal injection molding, nitrogen absorption,
microstructure, tensile property
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Effect of working on microstructure and mechanical

properties of metastable B—type titanium alloys

Yoshikazu MANTANI"™, Mamoru TAJIMA? Kunio KUDOU?
1: Dept. of Material Sciences and Engineering
2: Dept. of Mechanical Engineering, Kanagawa Univ.

In titanium-niobium binary alloys, the differences of Young’s modulus and internal
friction with niobium content and heat treatment condition (quenching or annealing) were
investigated, and discussed about the correlation form the view point of the structure.
The change of material properties of annealed metastable B—type Ti-(25~40)Nb alloys
with cold working was also investigated. From these results, it was pointed out that the
deformation induced w phase of annealed Ti-30Nb and Ti-35Nb alloys caused the
relaxation of lattice strain of B phase and change of material properties.

Key Words : titanium alloy, omega phase, Young’s modulus, internal friction,
deformation induced phase transformation
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Charge/Discharge Behavior of Nickel Electrode
—Effect of Co Additives—
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The effect of Co additives in Ni(OH): on the charge/discharge reaction of nickel electrode was
investigated. Ni(OH)z-Co(OH): codeposited membrane electrode on Au substrate was formed by the
electrolysis impregnation method. In the C-V characteristics of codeposited electrode in KOH solution,
C values increased with charge proceeding, and decreased by discharge procedure. The phenomena were
able to be explained by invasion and desorption of reactive species such as KO2~ to the electrode inside.
In i-V characteristics, current peak potentials of charge/discharge on the electrode were between that of
Ni(OH)2 and Co(OH)2, and then, Ni atom in the codeposited electrode crystal seemed to be replaced with
Co atom. K2y, ESCA spectral intensity appeared on the electrode increased and decreased by charge and
discharge processes, respectively, and the spectral strength was large at high Co concentration in the
electrode. O1s ESCA spectra of the electrode in charge/discharge states were splitted into two peaks.
Within these peaks, the peak in high energy side was considered KO2  derivation, and low energy
oxygen peak was seemed to be Ni(OH):-Co(OH): origination. The high energy Ois peak intensity
strengthened with the advance of the charging, and weakened by the discharging procedure, and, the
peak intensified at higher Co concentration. The high-dense KO2™ quantity was taken in the electrode
on charging at large Co/Ni mole ratio of the deposited electrode, and the Co additives seemed to
contribute to improve in the discharged capacity. By the strain of the Ni(OH): structure with the
substitution between Ni and Co, the uptake/emission of KOz~ in/from the electrode occurred smoothly,

and therefore, the high discharge capacity of the nickel electrode was gained.

Key Words : Ni (0H) ,-Co (OH) , Codeposited Electrode, C-V Characteristics, 0,,ESCA Spectra, Co/Ni Mole
Ratio, KO,  Anion
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Cell Voltage shifts with change in partial pressure of oxygen gas in cathode chamber of a phosphoric
acid fuel cell being operated at 197 °C and ambient conditions were investigated. Oxygen gas partial
pressure related to cathodic reaction was expressed as a mean value of partial pressure between
cathode chanber entrance and exit. On the voltage shifts with average oxygen partial pressure
changes, it was confirmed that the cell characteristics can be formulated by current density and
parameter b which shows catalysis performance and resistance component of structural materials
under cahodic reaction. And also, it was proven that this equation could be also applied to the
pressurization operation cell to 7atm as a cathode gas in case of the air use. On pressurization
operation test cell ( b = 0.2 ) by this experiment, current density voltage characteristics which
showed the high cell voltage even under the condition of high ratio of oxygen utilization was
observed. And, the empirical formula on the dependence of utilization factor of the cathode gas on
the cell voltage change was deduced, and the relationship between gas utilization factor and cell
voltage was clarified.

Key Words : Phosphoric Fuel Cell, Voltage Shift, Oxygen Partial Pressure, Gas Utilization Factor
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1.Introduction

On the phosphoric-acid fuel cell, many test operation have already
been made from small-scale power generation of several W to large one
of several MW. In the fuel cell development procedure, many
researches have been made on electrode materials, electrode catalysts and
cell structures as the elements controlling the cell perfomance and life.
The measurement of current density-cell voltage characteristics ( i-V
characteristics) is the most general evaluation method of the fuel cell
performance.
It was reported that the cell characteristics differ by the phenomenon of
the O, gain (oxygen utilization factor), even under the condition of
identical power generation current density. So, the i-V characteristics on
the cell should be influenced by the supplied reaction gas utilization factor.
However, there were the large number of reports without the display of
the gas utilization factor on the fuel cell performance. In these reports, the
gas utilization factor has not sufficiently been recognized on the
importance in the expression of the cell performance. This cause is not to

be clarified the relation between the gas utilization factor and the cell

performance. Then, we manufactured the small phosphoric acid
fuel cell, and the cell performance was evaluated. Here, we tried the
formulation ( empirical formula ) of the effect of oxygen gas utilization
factor of the cathode on cell voltage which greatly controlled the cell
performance. As the result , the cell voltage was able to be expressed by
the equation which combined oxygen partial pressure of the cathode gas
with the utilization factor.

In the meantime, the large phosphoric acid fuel cell of the close-at-hand
practical application has also adopted the system operating at 7-9 atm by
impressing reactant gas. To formulate the changes in the cell voltage by
impressing reactant gas pressure was only by Fretetal.’ .

Then, we arranged measured data between cell voltage and oxygen gas
partial pressure concerning cathodic reaction. From the consideration of
the arranging result, the cell voltage was comparatively simply expressed

by current density and logarithmic value of oxygen partial pressure.

2.Experimental
Anode and cathode were also used 100mm X 100mm electrode
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with the ribs. At the anode surface, catalyst powder ( about lg per
electrode of 1 sheet ) supported Swt% Pt at the carbon powder (Cabot Co.,
VulcanXC-72R) was given with PTFE binder. On the cathode

clectrode surface, new catalyst powder ( about 2g per electrode of 1
sheet ) supported Pt system alloy 2.5wt% at the carbon powder was
coated. The SiC matrix layer was applied on the cathode catalytic layer at
the thickness of about 0.2mm. The 85% phosphoric acid was impregnated
in the matrix layer, and was used for the electrolyte. Phosphoric acid was
impregnated at the volume corresponded to about 30% of the void
division of anode and cathode substance. The catalytic layer of the anode
and the cathode was faced each other, after the electrolyte impregnation.
Carbon blocks were placed for top and bottom of the combination, and
these were fixed in the support. The supply of the reactant gases was
adopted the crossflow system. The stainless manifold for the four quarters
plane of the cell was installed, and supply of reactant gases, and discharge
of excess gases and generated water were carried out with the gas exit. In
this study, first of all, normal pressure test with gas outlet of the cell at
atmosphere was carried out. High-pressure hydrogen and carbon dioxide
gases were converfed into low pressur and mixed by mixing vessel in the
necessary composition.

The mixied gas was humidified, and then supplied to the anode.

In this experiment, gas composition of the anode entrance was hydrogen
72%, carbon dioxide 18%, water 10% , simulating steam reforming of
methane as a standard fuel gas. The cathode was supplied by air with a
small compressor. Still, the cell was supplied, after adjusting by the
mixing of pressurization air and oxygen or nitrogen including the
high-pressure bomb via the simple gas mixing vessel in the necessary
partial pressure. At constant load current by the electron loading device,

i-V characteristics of the cell were measured.

3. Results and discussion

Using the methane steam reforming simulation gas for the fuel
gas and air for the oxidation gas at normal pressure and 197 °C, measured
i-V characteristics are shown in Fig.l under the following conditions: @
Gas utilization factor was fixed with 15 % at each current density. @
Gas utilization factor was fixed with 70 % ( however, the anode side gas
utilization factor was set at 25 % or less when the current density is 50
mA/em’ or less ) . @ The cell was always supplied in gas volume
calculated from the utilization factor ( 50% in this experiment ) for rated
power generation current density (300mA/cm?) of the practical cell
operation. In the measuring conditions of O and @), the cell voltage
decreases in proportion to current density in 100-300 mA/cm? region. And,
this gradient is bigger, as the gas utilization factor is higher. On the other
hand, the data under condition 3 became a convex curve, and is greatly
different from the results of O and @. Clearly, i-V characteristics
observed on the identical cell are different with the gas utilization factor.
With setting of various gas utilization factors, the different i-V

characteristics were measured.

Cell Voltage (V)

197°C
ambient pressure

0.3

1 1
0 01 0.2 0.3
Current Density (A/lcm?)

Fig.| Typical current density-voltage curves on different gas supply
conditions. The dotted line presents the data of being provided the
constant amount of gases equilibrated to 50 % wtilization at 0.3 Alcm?,
the real line and the broken line shows the data of 15 % gas utilization,
and 70 %, respectively.

All of the formed water by the electrochemical reaction of power
generation in cathode were discharged with the exhaust gas from the
cathodic side. By calculating theoretical oxygen consumption and
formation of the water by the power generation, the oxygen partial
pressure in the gas of the cell exit was obtained. By considering the
arithmetic mean value between oxygen partial pressure of the cell exit and

one of the cell entrance related to cathodic reaction, the obtained data was

arranged (Fig.2 ).
0.9
197°C
ambient pressure
0.8
>
(1))
o)
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o° 071
>
3
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06 7 ==
=503
0 5 L1 I 1 L L L 1 L L1 I
' 0.1 03 05 1.0

O3 Partial Pressure(atm)

Fig.2 Voltage shifts with change in average oxygen partial
pressure in the cathode gas chamber. The cell was operated
at current density of 0.05, 0.1, 0.2, 0.3 Alcm’.
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Fig.3 Relationship between k value and current density of the
test cell operated at 197 °C and ambient pressure conditions.

In Fig.2, the cell voltage at the constant current density may change in
proportion to logarithm value of oxygen partial pressure. This proportional
connections were established for the high oxygen partial pressure by
oxygen gas addition.
The cell voltage shift A4Va, is shown by following equation, when the
average oxygen partial pressure changes from Po, *to Po,, as it is clear in
Fig.2.
AVo, (V) = k log (Po,/Po;, *) 1)

Here, k is the proportion constant. When current density i against
proportion constant k were plotted, the linear relationship shown in Fig.3
was obtained. and following empirical formula was established.

k==a+bh )
Cells with various characteristics were assembled, and by changing
oxygen partial pressure under constant current density, the cell voltages
were measured. It was proven that constant @ was 0.09 ( V) regardless of
the cell characteristics, when the i~k plotting was earned out on the basis of
the i-V characteristics. In the meantime, constant b had the unit of the
resistance, and is dependent on the cell characteristics. Therefore, constant
b reflected catalysis performance of the electrodes and resistance
component of structural materials on the electrode reaction, and it seems
to be the parameter which expresses the cell performance.
Then, the cell voltage shift by the oxygen partial pressure changedVa, is
given by the following equation.

AVo, (V) =(a+bi) log (Po,/Po, *) 3)
The average partial pressure Po;,of the oxygen gas related to cathodic
reaction in operation pressure P is shown by the following equation at
oxygen utilization factor s % and oxygen partial pressure Pozgn of the cell
entrance, because the formed water in power generation can be considered
including for cathode exhaust gas in gas phase all.
Po, =Poyyi[2— (s100)(1 —P0; (u)/P ]
22 IH(100)( PoyenyP)] } C)
From equation (3) and (4), following is obtained.
AVo, (V) =( 0.09+ bi )log( Po.y Po, *){ [ 2— (s/100)
“(1— PO ug)/P]/ [2(1 +5P0u/I00P} [} (5)

In normal pressure operation ( P =1 ) , this equation is converted into
equation(6), when Po, * is made to be standard pressure 1 atm.

AVo, (V) =(0.09+ bi )log{ ( Poyeny) [ 2— (5/100)
“(1— P0; ny) ]/ [2(1 + 5P02y/100P) [} (6)
Therefore, 4V, (V) is given in oxygen utilization factor, constant k, and
oxygen partial pressure of the cell entrance.
Now, the average partial pressure of hydrogen Py, of the anode is given in
the following equation.
Priz=Priyeny{ [ 2 — (WV100)(I+P b1 ny)/P |
72[ 1 — t Prizengy100P)] } @)
Where, Ppyzeny is partial pressure of hydrogen gas in the cell entrance, P
the operation pressure, and # the hydrogen utilization factor. Anodic cell
voltage shifts AV g, with change in hydrogen partial pressure at 197
°C is shown in equation (9) by substituting equation (7) in Le equation (8)
2, because there is no effect of current density on AV .
AV ;= (RT/2F ) log (Pr;/P 2 *) ®)
The validity of this equation has been confirmed by Shirogami et al.” .
AV 71, (V) = 0.047 log (P f2eny /P 112 * ){ [ 20/100)(1 + P 1200}/ P |

72[1 — t Prryeng/100P ] } )]
Therefore, the difference of the voltage at 15 % and at 70 % of hydrogen

utilization factors is about 18 mV in this experiment of P = 1 atm and
Prizeny=0.75 atm. In the meantime, in the cathode of the cell with »=0.2,
it was calculated that voltage difference between air ( oxygen ) utilization
factor 15 % and 70 % were 88 mV at 200 mA/cm? and 100 mV at 300
mA/en?, and then, these numerical value agreed with the data of Figl.
Naturally, this voltage difference increases, as b value increases. Therefore,
the data without the display of the utilization factor of the oxygen seems to
be meaningless, when the quality of the cell performance is judged from
current density-voltage characteristics.

Practically, the equipment which operates 7-9 atm by impressing the
reactant gas, is also developed.

Then, pressurization operation of b = 02 cell was carried out, and
current-voltage characteristics were measured. In the operation cell at
197 °C, voltage fluctuation AV p.c. of the cathode by the change of
average partial pressure Po, of the oxygen is shown by the following.

AV p.c. = k log (Po, /Po, * )= (0.09 + 0.2i ) log (Po;/Po, *) (10)
Following equations are obtained on change AV p by the pressurization,
when Le equation is applied to this expression.

AVp=0.047log (Pg,/P g, *) +0.09 log (Po,/Po; *)

+0.2ilog (Po,/Po,*) (11)
For operation pressure P, the above equation is transformed to the
following, because of P g, = @ P, Po,= AP
AVp=0.137log (P/P*)+0.2ilog (P/P*) (12)
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Study on Cathode Catalyst Layer of phosphoric acid Fuel Cell
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The purpose of this note is to obtain the knowledge on the surface state of catode catalytic layer in the phosphoric
fuel cell operation. The layer of the fuel cell operated for about 40,000 hour was analyzed by measuring the ESCA
spectra. The surface at the cathode catalytic layer was covered by PTFE, and catalyst compositions such as Pt,Co,
Ni were observed in the deep direction of the layer. And, Pt in the catalytic layer changed in PtC during the fuel cell
operation.

Key Words : Phosphoric acid fuel cell, Cathode catalytic layer, PTFE, ESCA spectra
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Research on Current Density Distribution

Display Formula in phosphoric acid Fuel Cell

Hiroyuki OGURA*', Atsuo SONAI", Takeshi OKAMOTO?, Futoshi YAMADA®,

Tamotsu SHIROGAMI*

1: Dept. of Material Sciences and Engineering
2: Education and Research Support Team
3: Advanced Engineering Faculty
4: Formerly belonged to dept of M.S.E.

In large sized fuel cell with the electrodes over the 1 square meter, the temperature is not
uniform over the electrode surface, and the current density distribution arises on the
electrode. Temperature dependencies of voltage oxygen partial pressure characteristics
at each current density were measured in order to estimate the distribution of current
density on the electrode in a phosphoric acid fuel cell. As a result of analyzing measured
temperature characteristic, temperature dependency of cell voltage were expressed in
the following equation. Using this equation, it was possible to estimate the current
density distribution on the electrode.

AV(V)=(0.09+bi)Log{(P(02)/P(02)")x[2 — (s/100)(1— P(02)ent/P)]

12[1+8(P(03)ent/ 100P)]}— 0.09Log(i)+(1.1xTx10~2+0.18)

Key Words : Phosphoric acid fuel cell, Cathodic reaction, Temperature distribution,
Current density distribution
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permeation through pure niobium 4419-4423 (2008). H. Fukaya, M. Morinaga,

T. Nambu, Y. Matsumoto
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