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In the present is the elderly are more active people era, 
have the take care the elderly not thoroughly problem. My 
project has begun for developed taking care  the elderly to
be more effective and more verifiable. By using smart glasses
to apply on application. The principle is when the caretaker
wears these glasses and login the app, glasses will capture 
the closest people and tell location and time of the elder in 
real time. It also shows the activities that caregivers need to 
do, such as taking medication at any time. When the
caretaker Complete the assignment and correct the 
information into the application and update it online for the 
children of the elderly can see the results work and living
of parents closely.

Smart glasses work through a combination 
of display, sensors and accelerometers, coupled 
with smart software and internet connectivity 
to make them really useful. They tend to come with
touchpads and/or voice controls to help users 

navigate the software that powers them, which  
can be embedded into the glasses themselves or 
incorporated into a handset – or both.

Most problems occur in three types:
1. Problem with coding
2. Problem Design

3. Problems from non-
supported devices.

Layout Overlap from
non-supported devices

The design and development of the
android application. Formatted to fit the 

application, it is a long process, with many 
changes around on Adobe Xd after that
export to the Android studio to coding
and testing on emulator. And use SQLite
to store the information instead of cloud.

Discussion about the progress
week by week 
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also give a good advise .I am very appreciated to
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I have been attending a summer internship in 

Department of  Electronic engineering at

National Institute of  Technology, Kurume College. First, I 

learned the basic knowledge of  the spintronic, and know 

what is spintronic and what is the benefit of  spintronic. 

Second, I was learning about Magnetization switching & 

Semiconductor (FeSi2). Third, I was assigned to do the 

experiment in the laboratory at the part of  adjust the 

equipment of  material. Finally, I was learning how to use 

the programing computer to analyst the experiment and 

all of  result will check by Professer Ken-ichiro Sakai 

every week.

This section mentions about the internship details and 

including the purpose of  internship. For the purpose of  

this internship is to apply my knowledge, and gain the 

knowledge and the experiences which could not gain 

from the classroom no matter of  the environment of  

working, culture and practice self-discipline. In this 

internship, I apprenticed with the National Institute of  

Technology, Kurume College which doing on the 

Research & Development. The assignments is create a 

new spintronic device based on a material called iron 

silicide (Fe - Si).

The Basic of  Spintronic

There are two physical properties of  electrons, 

electric charge (electric current flowing property) 

and spin (property of  becoming magnet). In 

semiconductor engineering which is  leading the 

development of  electronics, it deals with handling 

only electron charges, whereas spintronics is 

characterized by actively utilizing spin as well as 

electric charge. 

Magnetization switching

One of  the most important physical phenomena in 

spintronics is "magnetization reversal" of  the 

ferromagnetic metal layer. In the antiparallel 

arrangement (Anti-Parallel) as shown on the left in the 

figure below, "spin dependent scattering" occurs in 

both ferromagnetic metal layers, so the electrical 

conductivity decreases and the electrical resistance 

becomes high. On the other hand, in the case of  a 

parallel arrangement as shown on the right of  the 

figure below, spin-dependent scattering occurs in one 

of  the ferromagnetic metal layers, electrons tend to 

pass through the other ferromagnetic metal layer, the 

electric conductivity Will rise and the electrical 

resistance will be low. 

Research
In this research, we mainly focus on research 

from the four perspectives of  

[A] Application 

[B] Basic Physics 

[C] Components of  Spin Device Technologies 

[D] Dream Device 

The meaning of  each is the one I nominally 

named by applying it to the initials of  A, B, C, D it 

is a wording for organizing the contents of  this 

research in an easy-to-understand manner, It is 

not a method of  division used in general

[A-1] CPP-MR is already become the basic principle of  

the magnetic head of  the HDD has been put to practical 

use, the CPP (Current-Perpendicular-to- Plane) method 

for injecting a current perpendicular to the film plane of  

the superlattice, the magnetic field We are striving to 

control magnetization reversal by application and 

observe MR ratio. 

[A-2] Current-Induced-Magnetization-Switching (CIMS) 

We are also working on current injection magnetization 

reversal control (CIMS) which is the basic principle of  

STT-RAM which is said to be in practical stage.

[B-1] Magnetization Switching by Temperature We are 

working on a unique method of  magnetization reversal 

control that can induce magnetization reversal by 

controlling the electronic state of  semiconductor FeSi

2 which is a nonmagnetic spacer layer by temperature 

modulation 

[B-2] Magnetization Switching by Irradiation 

Temperature cooling promotes excitation to the 

conduction band again by irradiating the electrons 

converged to the donor level or the valence band, so 

as to recover the antiferromagnetic coupling We 

expect magnetization reversal control by light. 

[B-3] Magnetization Switching by Pressure By 

controlling the electronic state of  the semiconductor 

layer by pressure application as well as temperature 

modulation, we also plan to work on magnetization 

reversal control that can induce magnetization 

reversal in the future.

[C-1] Electrical Spin Injection

[C-2] Pure Spin Current-induced Magnetization 

Switching with the structure of  the non-locally 

arranged spin valve effect, by sweeping the injected 

current.

[C-3] Spin Hall Effect 

We hope to contribute electronics device technology 

unique to spintronics by effectively utilizing spin 

polarized electrons (spin Hall effect) bent by spin 

orbital interaction. 

[C-4] Spin Pumping 

It will be after the spin Hall effect, but we also plan to 

work on spin pumping in the future.

[D-1] Spin Transistor "Technique for controlling static 

characteristics of  transistor by base current or 

gatevoltage"  "Spin Techniques for electrically injecting 

polarized electrons from ferromagnetic metals into 

semiconductors and detecting them " 

[D-2] I would like to challenge fundamental research of  

spin current circuit by concentrating " Spin Circuit " 

technology to generate pure spin current in 

nonmagnetic layer "and " pure spin current 

magnetization reversal control technique " .

[D-3] Original FeSi 2 Spin Device (Thermally, Optically, 

Pressured) Successful utilization of  "spin Hall effect" 

and utilizing the strength of  iron silicide semiconductor 

FeSi 2, ultimately, unique Fe silicide semiconductor 

spin We want to create a device.
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Evaluation Method for  
Energy Absorption Capacity of  

Double-Layer Circular Tube 

 I separated the device into 4 models, which are full-model, half-model, quarter-model, and semi-quarter-model. 

Our first goal is that the von Mises stress should be under the material’s yield strength, which is 206.807 MPa. In 

order to get it, we try to find the maximum deformation and multiply it with 2 safety factors as in the following table: 

We found that the maximum deformation that can 

be occurred is 0.1172 mm, so we got 0.0938 for 0.8 

and 0.0821 for 0.7. 

  (Table 1: shows the comparison between yield strength and results)  

 We decided to set 0.082 for deformation control with every simulations. 

From the simulation, I also got the displacements, reaction forces, and contact 

pressure from the simulations. Then, we derived the degree of displacement 

equation,       , and used it to plot the contact pressure vs. 

degree relative to x-axis graph.  

 The graphs show that the 

maximum stress occurred at the 

angle of 90 degrees and actually 

came in contact under a lateral 

compression load. 

  (Figure 3: shows the plots of contact pressure vs. degree relative to x-axis of full-model and half-model respectively) 

 The result showed us that the reaction force of half-model is half of the full model with the same displacement. In 

quarter model, it is the same for reaction force as half model, but differ at displacement which reduced by half. 

Lastly, semi-quarter-model has 4 times smaller reaction force compared to the full-model and 2 times smaller 

displacement compared to the full-model. Therefore, we can conclude that the reaction force will occurred on 4 

different points on the model and displacement occurred 2 points on the model. 

 

 

 

 

 

 

  

 (Figure 5: shows the comparison of the hysteresis loss between my model and the model from the previous research, respectively) 

 We tried to see whether the hysteresis from our results is similar to the previous research, or not. However, we 

were confirmed that the hysteresis from our result is incorrect and not similar when compare to the previous 

experiment. Therefore, they will continue by experimentation instead of simulation after OSU is opening for 2nd 

semester. 

RESULTS 

 Recently, there have been a lot of earthquakes in Japan. Therefore, it is necessary to attach seismic isolation 

devices to detached houses. However, almost all detached houses do not have any seismic isolation devices attached, 

because the seismic isolation devices are expensive. Therefore, it is necessary to develop a low-cost seismic isolation 

device. We created a new energy absorbing device filled with low rigidity material in two-layer circular tubes. If 

hysteresis is produced in the two-layer circular tube under lateral compression load, we think that a two-layer circular 

tube can have energy absorbing capacity. Therefore, we think that the device has a high energy absorbing capacity. 

For hysteresis to occur, friction should exist between the outer layer and inner layer. Also, we should reveal a force of 

elastic limit to have sustainability. In this paper, in the case that outer layer is made of stainless steel and inner layer 

is made of acrylic plastic, we evaluated the deformation and the stress of each circular tube. As a result, we were able 

to clarify the relationship between the contact condition that friction occurs in each circular tube and external force of 

elastic limit. 

ABSTRACT 

 I was assigned to do a research named as in the topic with an OSU student, Shota Kawasaki, under an advisor 

name “Prof. Dr. Shinichi Enoki.” My assignment is mainly to analyze for energy absorption in double-layers circular 

tube by using simulation function on Solidworks program. The research has a purpose of creating seismic isolation 

devices to absorb the earthquake energy, also other energy if can be apply, in order to prevent disasters from 

collapsing of buildings. Many buildings in Japan do not have these devices install because of its high costs. 

Therefore, the researchers would like to create the same kind of devices with cheaper cost in order to provide 

everyone’s safety. The research has been done; however, they would like to continue the research to another level 

which can be apply to the real construction. Therefore, to make this device works, the von Mises stress of the 

material should not exceed its limit and the reaction force should be occurring in the correct way.  We have done 

many models, which will be showed in details on this report; however, we cannot get the same results as the previous 

research. So, they will continue by experimenting instead of simulating. 

INTRODUCTION 

 - To get more experience and knowledge that are not in the classroom 

 - To see manufacturing processes of a large-scale company 

 - To get more understanding of using Solidworks, including built-in functions 

 - To get more understanding of finding von Mises stress and reaction force on an object 

 - To learn how to choose a correct material for an appropriate application 

 - To learn about hysteresis loss and compare with the old experiment’s information 

OBJECTIVES 

1)` Create models of the device using information from previous research 

2) Setting up conditions for simulation process 

3) Simulating, or analyzing, the model using Solidworks program and its built-in functions 

4) Collecting the results such as von Mises stress, reaction forces, displacements, and etc. 

5) Analyzing the results  

6) Deriving an angle of displacement equation 

7) Plotting the contact pressure graphs 

8) Comparing the results with the previous research by using the knowledge of hysteresis 

PROCEDURES 

 

 

 From this internship, I have learned many new experiences and knowledge, such as working with other people, 

handling the problems that occur inside the work, and understanding of other culture. I also learned about built-in 

features of Solidworks that I haven’t use before. Moreover, I got to visit a large-scale company, which is Kobe Steel, 

Ltd. To summarize my internship, I would say that the result is quite good since I have finished the simulation part. 

However, the problems have occurred so many time while simulations and the research must be change to 

experiment instead of simulation because of the limitation of the program. Even though it could not apply to the 

reality, but we got to know that using only Solidworks to get all the answers of the question is not enough. As I said, 

they will continue by experiment instead of simulation to get the most applicable results which can be apply to the 

real construction.  

CONCLUSION 

(Figure 1: shows the stainless steel layer, the acrylic layer, and the double-layer circular tube device respectively) 

Unit = [MPa]    
Yield Strength 206.807 206.807 206.807 

Result 235.955 226.488 206.695 

(Figure 2: shows the acceptable result from simulation) 

Models Reaction Force Displacement Von Mises stress 

Full 813 N 0.08 mm 188 MPa 

Half 413 N 0.08 mm 209 MPa 

Quarter 401 N 0.04 mm 212 MPa 

Semi-quarter 176 N 0.04 mm 200 MPa (Figure 4: shows the 4 models of the device for simulations) 

(Table 2: shows the results of the four models for simulations) 
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