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Development of a new robot hand gripper by use of soft robotics

PP S TP T

Kt (FEEHE - A S

ARATAKE Daichi, Advanced Course of Mechanical and Electrical Engineering,
NIT (KOSEN), Miyakonojo College

Abstract

In recent years, soft robotics based on flexible structures and materials is spotlighted again. In soft robotics, soft
materials such as rubber are used. Most of the soft robot gripper used for the end actuator of the robot arm have a
shape such as the human hand. However, it is difficult to grip a long object such as a pot and a bottle using it, and
an exclusive gripper is necessary. In this paper, a gripper shaped like an elephant's trunk is proposed so that it can
stably grip objects of various shapes including long objects. This gripper is made of silicone rubber and runs on
compressed air. Through the experiment of the gripper which I produced experimentally, the relationship between
positions of the load pressure and deformation direction and the relationship between pressure and deformation
were investigated. As a result, it was confirmed to be able to deform the prototype gripper like an elephant's trunk.
In addition, this gripper was able to grip the object of several kinds of different shapes.

Key Words : Sofi robotics, Soft pneumatic gripper;, Compressed air
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Tensile Mechanical Properties of MDFed AZ31 Magnesium Alloy

at Cryogenic Temperature

PR L B ettt FREEE - & AR)
Kaito Nonaka, Advanced Course of Mechanical and Electrical Engineering,
NIT (KOSEN), Miyakonojo College

Abstract
Magnesium (Mg) alloys are low density and have higher specific modulus and strength than several metallic

materials such as aluminum alloy, steel and other engineering materials. Demand for Mg alloys is increasing in
many industrial fields. In particular, Mg is weight saving of traffic transportation expected to improve the fuel
efficiency. However, Processing of Mg at room temperature is difficult because the crystal structure of Mg is the
closest hexagonal crystal phase. Inrecent years, researches on improving properties of plastic processing due to
grain refinement are actively studied. As researches on the grain refinement of Mg and Mg alloy, MDF(Multi
Directional Forging) is attracting the most attention.

Therefore, aims of this work are to investigate the quasi-static tensile property and fracture behavior of the hot-
extruded and MDFed Mg alloys at two testing temperature points of 77K and room temperature. Quasi-static
tensile test was carried out at room temperature (298K, 20 °C) and liquid nitrogen temperature (77K, -196 °C).
After tensile test, fracture surface of each tested specimens was observed by SEM (Scanning Electron
Microscope).

Key Words : Magnesium Alloy, MDE Cryogenic Temperature, Tensile Property, Fracture behavior
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Ductile Fracture Characteristic by Stress Triaxially

around the Circumferential Notch in AZ31 Magnesium Alloy
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Keita HIROIKE, Advanced Course of Mechanical and Electrical Engineering,
NIT (KOSEN), Miyakonojo College

Abstract

Magnesium alloys are expected to be applied to complex shapes to improve fuel consumption from the point of
global environmental protection. Ductile fracture characteristics were evaluated based on the effect of stress
triaxiality on the ductility and fracture behavior of the circumferential notch at the time of fracture, which has not
been clarified. The load-unload test was carried out the tensile test, and the comparison was made by changing the
circumferential notch radius to R=1, 3, 6 and 12. As aresult, it was found that the effect of stress triaxiality increased

with decreasing the notch radius, and the fracture mode changed from ductile fracture to shear fracture.

Key Words :  Magnesium alloy, Ductile fracture characteristics , Stress triaxiality
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Heat Transfer Characteristics on Condensation Section of Rectangular Thermosyphon

PER TR ms B (REHE . Be 712

AKIRA Fukushima, Advanced Course of Mechanical and Electrical Engineering,
NIT (KOSEN), Miyakonojo College

Abstract

This paper describes experimental investigations of how the inclination angle in parallel direction to the plate of
a rectangular thermosyphon affects the heat transfer characteristics. In this study, we first designed and

manufactured an experimental device that imitates a rectangular thermosyphon condensation section. Then we
considered the effect on the heat transfer characteristics when the inclination angle of the heat transfer plate is

changed. Steam is supplied from the boiler, and cooled by cooling water flowing through the back of the heat

transfer plate. The cooling water temperature and its flow rate were kept at 10°C and 5.0 L/min. The experimental
device was insulated and the temperature was measured at 27 points in the heat transfer plate using a K-type

thermocouple. The heat transfer coefficients tilted at every 15 degrees from 0 to 90 degrees were evaluated, and the

heat transfer characteristics of each inclination angle were compared with one another.

Key Words : Rectangular thermosyphon, Inclination angle, Heat transfer characteristics
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Tensile Behavior in Latewood of Obi-Cedar
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Shuma YUKI, Advanced Course of Mechanical and Electrical Engineering,
NIT (KOSEN), Miyakonojo College

Abstract

Wood is used as a structural material for houses even nowadays when advanced materials have been developed.

To achieve the demand for domestic wood and its effective industrial application, it is required to improve the design

technology of wood products. However, wood is less ductile than metal material, and its mechanical properties are

significant anisotropy and individual differences. Therefore, it is important to investigate tensile properties of each

tissue microstructure in detail to establish the basic data of mechanical properties and to elucidate the deformation

and fracture behavior from the initiation to propagation. In this study, a new method for preparing tensile specimen

was proposed for latewood in wood, and mechanical properties and fracture behavior were investigated. As a result,

mechanical properties of the latewood depend on the orientation of tracheid and ray tissue.

Key Words : Latewood, Tensile Test, Mechanical Property, Japanese Cedar, Fracture Behavior
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The livestock feed remaining amount measurement combining LPWA network

and ToF sensor, and an examination of low power consumption of the circuit

PAER T HE ER K FREEE - AN

TOYA Kenta, Advanced Course of Mechanical and Electrical Engineering,
NIT(KOSEN), Miyakonojo College

Abstract

This study will develop the livestock feed remaining amount measurement system, combining a ToF(Time of
Flight) sensor and LPWA(Low Power Wide Area) network. And we examination of low power consumption of
the circuit. If the remaining amount of feed can be measured, it will save farmer’s labor and solve the aging prob-
lem and labor shortage. Moreover, useful the circuit’s low power consumption can be used in places where it is
difficult to secure power. In that case, the generation of power supply noise also can be suppressed. We will aim
for the farmer’s aging problem and low power consumption of the circuit by developing this system. Currently,
we develop a basic measurement system and do a demonstration experiment, We confirmed that it has measured
correct data from the sensor and sending for the server using LPWA. Furthermore, we were able to visualize by
websystem the remaining amount.

In this paper, we report the background of livestock farmer’s problems, an overview of the system we will
develop, and experimental results. Moreover, we explain the method of low power consumption of the circuit.

Further, we explain the plan for the future.

Key Words : ToF sensor; Low power consumption, LPWA, Data visualization
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Research on data analysis for strategic farming support tools

on the production and consumption of local food

PRPRAE S TR 2 il
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YUNOMAE Shota, Advanced Course of Mechanical and Electrical Engineering,
NIT (KOSEN), Miyakonojo College

Abstract

We will develop strategic farming support tools on the production and consumption of local food in this
study. This study will aim to increase farmers' income and support for new farmers using the developed

tool. Recently, local production for local consumption is spreading in Japan. However, Japanese farmers
have decreased because aging and young farmers are not increasing. Therefore, the local production for lo-

cal consumption in Japan has not spread. One of the reasons for young farmers not increasing is low in-
come. In recent years, the utilization of ICT and IoT is advancing in the agricultural field to eliminate labor
short-ages. However, it has not approached to increase farmers' incomes and increase farmers so far in Ja-
pan. Therefore, this study will develop a tool that solves these problems. In this paper, we report for an in-

vestigation result of the Environment surrounding Japanese agriculture and an overview of the system to be

developed. Moreover, we explain the plan for the future.

Key Words : Dara Analysis, Agricultural support, Business Intelligence tool, Time series analysis
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Establishment of the physical condition estimation method by facial expression

recognition using a smart mirror

PERRAE S TR K

—f (FREZA

F HK)

YOSHINAGA Kazuki, Advanced Course of Mechanical and Electrical Engineering,
NIT (KOSEN), Miyakonojo College

Abstract

In recent years, the number of single-person households has increased in Japan due to the increasing rate of
unmarried people and nuclear families' trend. It is predicted that if this trend continues, about 40% of all households
will be single-person households by 2040. People who live alone are reportedly at higher risk of developing diseases
attributed to low lifestyle and reduced health awareness. Therefore, we propose a system that enables people to

view themselves objectively using a mirror. We developed a smart mirror system in our laboratory last year. This
system can estimate the physical and mental state of a subject from his or her facial expressions. However, the

accuracy of this system was not very high. To solve this problem, we aim to improve and establish the physical

condition estimation accuracy in this study. We report our previous research, our improvement method, and our

experiments' results in this paper. Besides, we discuss the prospects of this study.

Key Words : Smart Mirror; Machine Learning, Hearth, Recognition
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Structural changes and functions of cytoskeletal protein
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Abstract
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NIT (KOSEN), Miyakonojo College

Actin, a cytoskeletal protein, exist in all eukaryotic cells and involved in many cell functions such as cell

migration and muscle contraction. These functions are achieved by interacting with various actin-binding proteins.
Actin takes multiple structural states. The polymorphism of actin structure is thought to be involved in affinity with
actin-binding protein. Furthermore, it is suggested that actin structure is changed by force. Thus, actin may function

as a "mechanosensor” that plays an important role in the mechanical response of cells. These lead to the hypothesis
that structural change of actin induced by force affects affinity for actin-binding proteins.
To test this hypothesis, we first determined the observation conditions for detecting the function of actin as a

mechanosensor. Therefore, actin labeled with two fluorescent dyes (FRET actin) were prepared. After that, the

observation conditions for detecting the structural changes due to tension using FRET actin. As a result, we decided

the observation conditions to minimize the factors that inhibit the structural change of actin.

Key Words : Actin, Mechanosensor; FRET
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Arsenic adsorption using FeOOH immobilized microcapsules
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KUROKI Shinichi, Advanced Course of Chemical Science and Engineering,
NIT (KOSEN), Miyakonojo College

Abstract

Microcapsules containing iron hydroxide oxide (FeOOH) particles as the absorbent were prepared
by trimethylolpropane trimethacrylate (Trim) with hexaglycerin ricinoleic acid (818SX) as surfactant
and 2,2’-azobis(2,4-dimethyl valeronitrile) (ADVN) as polymerization initiator in the study. The
microcapsules started from (W/O/W) emulsion. FeEOOH were formed by mixing iron (III) chloride
solution (FeCls3) and sodium carbonate (Ca>COs3). The amount of particles in the microcapsules was
changed depend on the concentration of 818SX, the concentration of FeOOH, the rotation speed of the
homogenizer and the properties of the contained particles. The microcapsules immobilized FeOOH
particles successfully adsorbed As(V) at low pH. Adsorption isotherm shows best fit for BET adsorption
model. The results of adsorption experiments using various microcapsules showed that the lower the
surfactant concentration, the higher the efficiency of As(V) adsorption. (W/O/W) Emulsions starting
microcapsules showed higher As(V) adsorption efficiency as decrease of FeEOOH. The microcapsules
starting from the (W/O/W) emulsion had a larger amount of As(V) adsorption than the starting state

from the (S/O/W) emulsion.

Key Words : Arsenic, Adsorption, microcapsules, iron hydroxide oxide
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Synthesis of vy -ketonitrile from styrene derivatives and acetonitrile over TiO:
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Abstract

The first example of carbonylcyanomethylation with titanium oxide (TiO2) photocatalyst is

described. Styrene derivatives react with acetonitrile activated by TiO2 to form y-ketonitrile in one pot.

Oxygen in the air can serve as the carbonyl oxygen source in this reaction. This protocol features simple

operations, metal and base free, and atom and step economy.

Key Words : Cyanomethylation , TiO:, styrene, radical addition, photocatalyst, aerobic oxidation
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Direct cyanomethylation of indole with acetonitrile using Pt/TiO; photocatalyst
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NAKAMURA Hayato, Advanced Course of Chemical Science and Engineering,
NIT (KOSEN), Miyakonojo College

Abstract

The direct cyanomethylation of indole with acetonitrile using a platinum-loaded TiO (Pt/TiOz) photocatalyst

was achieved in batch conditions to yield indole-3-acetonitrile, a substitution product. In this study, the

appropriate composition of water/acetonitrile solution, the additive effects of sodium bicarbonate as a base or Pd

black as a metal catalyst, and initial concentration of indole were examined to improve the product yield. The
cyanomethylation of indole (0.1 mmol) in 25 mL of 6:4 (v/v) acetonitrile-water solution with Pt/TiO2 under UV
irradiation afforded the substitution product in 20% yield, which was the highest value in this study. In addition,
it was confirmed that Pt/TiOz particles adsorbed indole and indole-3-acetonitrile at a certain rate. Furthermore, it
was found that indole and indole-3-acetonitrile photochemically underwent the decomposition under UV

irradiation even without the use of photocatalysts.

Key Words: Cyanomethylation, Pt/TiOs, Indole, Indole-3-acetonitrile, Chemisorption, Decomposition
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The Research on a Base-Isolation Layer of a Base-Isolation Building in Local Cities
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KAI Hiroya, Advanced Course of Architecture, NIT(KOSEN), Miyakonojo College

Abstract

In order to investigate how the difference in air permeability of the vertical clearance of the base isolated building

influences the environment inside the base-isolated layer, we measured temperature and relative humidity for about
28 months from early May 2018 to the end of August 2020. In this study, first, we compared outside temperature
with observation data. Second, we compared the observed data with data observed in other spots.

The following results were obtained: 1) In summer, the temperature in the base-isolated layer is lower than the

outside temperature on the other hand, in winter is higher. 2) Some space inside the base-isolated layer are affected
by outside air, and others are not. 3) It was confirmed that when the vertical clearance has air permeability, the

humidity tends to decrease. 4) Some hygrometers have measurement errors, so the measurement method needs to

be changed.

For more accurate discussions, it is imperative to investigate other base isolated buildings.

Key Words : Base-isolation Building ,Measurement survey, Temperature, Relative humidity, Absolute Humidity
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Basic study on variations of strain energy of steel for building structuure
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Abstract

In this study, a comparative study on the variation of elasto-plastic strain energy between SS400 and SN400B
was conducted. First, in this method, tensile tests were performed on two steel types, SS400 and SN400B. Second,
we calculated the amount of strain energy based on the stress-strain curve obtained by the test and investigate its

variations. And third, the strain energy was simply calculated using the “yield point” , tensile strength” and
“elongation” obtained in the tensile test. The validity of the calculation of the amount of strain energy obtained by
the equation is shown, The result shows that the amount of strain energy obtained by the tensile test and that obtained

by our proposed equation are roughly the same. At the present stage, the average value of the strain energy of the
SN material is larger than that of the SS material. However, regarding variations, it was found that those of SN

materials are smaller.

Key Words : Yield point, Tensile strength, Mill sheet, Strain energy
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Study on the Factors that Cause Vacant Houses and Vacant lots in local cities

-Miyakonojo city in Miyazaki Prefecture as study object-

RETHE RA OB FREEHEE 2R 5030

NAGATOMO Kakeru, Advanced Course of Chemical Science and Engineering,
NIT(KOSEN), Miyakonojo College

Abstract

In recent years, due to the declining birthrate and aging population, the declining, population, and the aging of

existing houses, there has been a problem of increasing the number of unoccupied houses and buildings

nationwide. In this study, in order to curb the occurrence of vacant houses in local cities, we consider the factor of

vacant house generation and the problems in community planning and housing development in local cities due to

the actual situation of local residents’ living and community awareness. Those who answered that it is comfortable

to live in, with the willingness to transfer and sell more strongly than the willingness to protect their homes, with

women tending to be higher. It was found that changes in life stages, such as employment, marriage, and buying a

house, were related to the background of the move. In terms of living comfort, it is expected that the enhancement

of soft aspects such as medical / welfare, security, work, and human friendliness is important. It was found that the

location condition was the most important for the resident’s consciousness of residence.

Key Words : Provincial city, Vacant house occurrence factor; Settlement consciousness, Living comfort
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Restoration of molding in Rome and Temple of Augustus

ALY JLH BEE (FEEE - A #8250
HIKITA Eishi, Advanced Course of Architecture, NIT (KOSEN), Miyakonojo College

Abstract
"The Temple of Rome and Augustus” is a temple that was allegedly built in B.C.19 / 18.The remaining ruin

elements were severely degraded over time. For this reason, the shape and dimensions before the restoration of the
temple are unknown. Based on this fact, in this study, we will try to recover the shape using 3D survey data for darts
and tongues, which are the decorative belts of the Architrave, among the remaining ruin elements. The research
used a method of creating and restoring a columnar body from darts and tongues contour data, and a method of
creating a surface from darts and tongues contour data and restoring by converting it to solid model. A summary of
the study is provided below. 1) In the restoration method, the missing part of each data was able to be performed by
synthesizing the solid model created from the four darts and tongues contour data. 2) “Method of restoring by
columnar body model” and “Method of restoring by converting surface to solid model”’. With these two methods,
it can be considered that the latter has higher shape restoration performance. Was. 3) It is considered that darts and
tongues and beads and reels are not necessarily arranged in the same arrangement pattern. In the future, we will

place darts and tongues in the Architrave and promote restoration.

Key Words : Ancient Roman architecture, circular temple, electeion
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