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The Impoved Voltex Shedding Method to calculate
the High Lift Device which are Slat, Wing and Flap Combinations

Daiichi Institute of Technology
Kenji SAKAI

The vortex shedding method has been improved to calculate the two dimensional high lift device, which are
slat, wing and flap combinations. The improvement are the inner vortex position, the reduction of
calculating time, the vortex position and the position of Kutta condition. Two high lift devices are studied
and these results are demonstrated that this method is useful to calculate the aerodynamic characteristics for
the high lift device.

Key Words : Vortex Shedding Method, High Lift Device, Air Plaine, Pressure Distribution
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The Design and the Fabrication of the Body Fairing
for the Man Powerd Airplaine

Daiichi Institute of Technology
"Youhei IWASAKI, 2Kenji SAKAI

The body fairing has been designed and fabricated for the Daiichi Institute of Technology’s man
powered airplane. The body fairing for the man powered airplane is useful to keep safety for the
pilot and to reduce the airplane drag. And also it must be considered to keep the inside
temperature low, because the contest will be held at summer season.

By using this body fairing, the Daiichi Institute of Technology’s man powered airplane
fligted at the distance of 208m at the Biwako man powered airplane contest at July 31, 2011.

Key Words: Man Powered Airplane, Body Fairing, Design and Fabrication
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Manufacture and Repair the Aileron of Single Engine

Propeller Driven Airplane
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More than ten years ago, the single engine propeller driven airplane in the hangar of
Daiichi-Koudai was hit by a big stone in the heavy rain and the LH aileron was
damaged. The skin of it was smashed and the spar web was broken off. So, they are
expected to be repaired.

In this paper, the repair processes of them are shown. The repairs are successfully
completed.

Key Words: single engine propeller driven airplane, LH aileron, repair processes
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Strength of CFRP laminates for Human-powered Airplane
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In the design of the human-powered airplane, the design of beams for wing spar and
fuselage are important from the perspective of flight safety. Recently, pipes made with
carbon fiber reinforced plastics (CFRPs) are used for the beams. Usually these beams
have each CFRP laminate with different lamina-layups according to their individual
strength requirement.

In this report, three types of laminates were tested to obtain their tensile and bearing
strengths. As a result of this study, each laminate has different strength according to
the layups.

Key Words: human-powered airplane, laminate layup, tensile and bearing strengths.
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Growth Properties of a Fatigue Crack of Squeeze Cast Al Alloy AC4CH-T6
at Elevated Temperatures

Norio KAWAGOISHI , Kohji KARIYA

Rotating bending fatigue tests were carried out using plain specimens of a squeeze cast Al alloy AC4CH-T6 at room temperature,

150 °C and 250 °C, to investigate the effect of elevated temperature on fatigue properties, especially the growth of a small crack at

high stress levels. Fatigue strength at 150 °C was nearly the same as the one at room temperature and higher than that at 250 °C,

though their static strengths were decreased with increasing in the test temperatures. The alloy was hardened at 150 °C and softened

at 250 °C due to aging at the fatigue process. At 250 °C, many slip bands and cracks were initiated, and these cracks coalesced each

other at the fatigue process. Most of fatigue life was occupied by the growth life of a small crack within 1 ~2 mm at all temperatures

tested. The growth rate of a small crack was determined by the small crack growth law, da/dN=C,0,"a (n, C: constant). Fatigue life

at each temperature was roughly predicted by the modified growth law using yield stress and Young’s modulus, though the deviation

of the predicted fatigue life from the experimental one was larger at 150 °C than at room temperature and 250 °C due to

age-hardening.

Key Words: Fatigue, Squeeze cast Al alloy, Elevated temperature, Rotating bending, Crack initiation, Crack propagation, Aging
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Table 1 Mechanical properties.

Temperature (ﬁiﬁa) (NTPBa) (:/Du)
R.T. 222 307 14.5
150C 205 255 36.4
250C 183 195 40.3

00.2:0.2% proof stress, op :Tensile strength, @:Reduction of area
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Control System for Speech Assistance Devices with Neck
Myoelectric Signal

Katsutoshi Ooe

We aimed to construct an ideal speech production substitute for patients with phonation disorder and developed
the artificial larynx by using piezo-ceramic sounder as a sound source. In this research, we investigated the control
method using the electromyographic (EMG) signal of human neck muscle. In our previous research, we developed a
control system with EMG signal of sternohyoid muscle for an artificial larynx and a speech valve. In this paper, we

miniaturize the control system to the portable size by using of a one-chip microcomputer and the battery.

Furthermore, the control of the speech valve with this system is reported.

Keywords: Artificial larynx, EMG signal, Speech assist device, Sternohyoid muscle
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Fig. 8 Prototype electrical control type speech valve
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Effect of Aging Structure on Fatigue Properties of Age-Hardened Al Alloy
in High Humidity

Kohji KARIYA™, Norio KAWAGOISHI** and Yuzo NAKAMURA **

In order to investigate the effect of aging structure on fatigue properties of an extruded bar of age-hardened Al alloy 7075,

rotating bending fatigue tests were carried out on T62, T73 and RRA (retrogression and reaging) treated plain specimens in two
relative humidity of 25% and 85%. Fatigue strength in low humidity was higher in the order of the RRA, T62 and T73 treated

specimens corresponding to the order of static strength. On the other hand, fatigue strength decreased in high humidity in all of the

alloys and the decrease was the highest in the RRA treated specimen, which means that the RRA treated alloy is very sensitive to

humidity environment. In case of the T73 treated alloy, cracks propagated in shear mode in high humidity and under high stress

levels due to the marked texture of the alloy, though tensile mode crack growth is more common in the alloy. Similar crack growth

behavior was found in the T62 treated alloy, too. In case of the RRA treated alloy, however, the tendency for a crack to grow in the

shear mode was very weak even in high humidity and under high stress levels in spite that the alloy had the same marked texture.

The effects of microstructure and humidity on the initiation and propagation of small cracks were marked in all of the alloys.

Key words: Fatigue, Rotating bending, 7075, Aging condition, T62, T73, RRA, Humidity, Crack initiation, Crack propagation
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Table 1 Chemical composition. (wt.%)

Si | Cu | Fe | Mn { Mg | Cr | Zn |Zr+Ti| Ti

0.09]1.4710.25]0.03256]0.19]5.46| 0.03 | 0.03

Table 2 Mechanical properties.

c0x(MPa) | op(MPa) | o1(MPa) | ¢(%) | HV
T62 527 673 712 113 | 188
T73 485 649 769 155 | 174
RRA 541 674 838 289 | 192

00.2:0.2% proof stress, op: Tensile strength
or: True fracture stress, ¢:Reduction of area

NG
R20

- __“a _____ -

o D5
“®5.5

60

Fig. 1 Shape and dimensions of specimen.
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Fig.2 S-N curves.
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Fig.3 Morphology of crack ( T crack initiation site).
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Fig.4 Crack growth curves.
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(b) RRA & T62 treated alloys

Fig.5 Crack growth rate against to stress intensity factor range

(tensile mode crack).
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Fig.6 Fracture surfaces (T73 treated alloy).
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(a) RH25% (tensile mode crack, 6,=300MPa)

(b-2) Tensile mode crack (o,=170MPa)

(b) RH85% (= brittle facet)

Fig.7 Fracture surfaces (RRA treated alloy).
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Removal on plant growth inhibitor included in hinoki cypress and influence on microbe
Seiji YOSHIDA

Abstract
Keywords:  hinoki cypress extract, plant growth inhibitor, tannic acid, phenol, heat-treatment,

alkall processing , composting, microbe

The removal on a plant growth inhibitor included in hinoki cypress and influence on microbe was examined. Because a plant growth inhibitor
may have an influence at the time of composting. As a result of experiment, the tannic acid and the phenol which were a plant growth inhibitor
were able to remove a hinoki cypress by alkali processing and heat-treatment. Therefore I experimented on two ways. One of way mixed a raw
hinoki cypress sawdust and garbage and cow dung and performed composting. Another mixed the hinoki cypress sawdust which did alkali
processing and garbage and cow dung and performed composting. Compost temperature rose to 70 degrees Celsius, and both experiments
understood that a microbe acted lively. Therefore, I understood that the microbe in the composting was not affected by the obstruction thing. Other
hand, from the result of the germination examination of a kind of Chinese cabbage for inhibitor, the hinoki cypress extract provided from alkali
processing and heat-treatment showed an obstruction effect for plant growth.
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The prospect of future education through the past educational
practices of the Technical and Homemaking Course

— The actual situation and the future of the school with full enforcement of the new course of study —

The point of the revision of the course of study in 2008 was to cut down the total number of lessons more

extremely than before. The new course of study will be enforced in 2012. Nowadays, I wonder what the teachers

think about this and how they are trying to face the problem.

Therefore, I carried out a survey of this matter throughout all Kyushu junior high school study meetings for the

Technical and Homemaking Course.

In this report, I would like to analyze the results and find out what the problem is. Then the results will show us the

direction at which we should aim.

Key words : Technical and Homemaking Course The new course of study the problem
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Pluralistic Theory of the State of Harold J.Laski
—Study of His Earlier View on Sovereignty—

Ryuichi Imaichi
Abstract

In this treatise upon political theory, I propose to discuss Laski’s views on state and sovereignty from the point of
view of the nature of the state and political power.Laski thought that the parts of the state are real and self-sufficient as
the whole and that the state is distributive and not collective. The state,therefore,is one of the many associations,such
as a cricket club.According to his early writings,he denies that it is inherently entitled to primacy over other groups.

Therefore,the sovereignty of the state is not different from the power of a church or a trade union.

Key words : state sovereignty political pluralism pluralistic theory of the state
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