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Development of an Educational Program for Fostering Young Engineers of Manufacturing 
 in Small and Medium-sized Enterprises 

Takaaki OHTAKE, Kojiro SHIBA, Yoshihiro KAWANO, Shinichiro UEMURA,  
Yasuyuki SHII, Mitsuhiro MUROYA, Etsuro MATSUMOTO, Syunichi YAMASHITA, Yoshiki 

NAKAHARA, Hiroki KIRINO, Koji MURAKAMI and Shigeru ITO 

Kagoshima National College of Technology was adopted as one of national colleges of technology to foster 
young engineers of small and medium enterprises by Ministry of Economy, Trade and Industry in fiscal 2006 and 
2007.

For the purpose of knowledge and technology improvement in the manufacturing, an educational program for 
young engineers was developed by a Problem/Project Based Learning method. This was based on a manufacturing 
course of the construction of an automatic equipment system which enabled the manufacturing industry and 
agriculture, forestry and fishers to cooperate. In this program, the lectures in the related areas and the practical 
training were practiced for young engineers in small and medium enterprises in Kagoshima prefecture.  We 
collaborated with Kagoshima Univ., Kagoshima Prefectural Institute of Industrial technology, Co., Ltd. Hayato 
Techno and member enterprises in The Kinkowan Technopark Club, and so on. The verification was also carried 
out.

Keywords : Educational Program, Fostering Young Engineers, Manufacturing, Small and Medium-sized Enterprises 
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Practice of Sex Education and Transformation of Consciousness about Sex 

Yuichi KITAZONO 

The objective of sex education is to help and support young people through their mental, physical and moral 
development. At puberty the problems of prevention, as well as sexual behavior, sex consciousness and sexually 
transmitted diseases, are getting more and more serious. At our school the 1st students were given intensive lectures 
on sex education (2hrs ×5=10hrs  in the second term ) by a part-time teacher of the medicine department at 
Kagoshima University in the school years 2005 and 2006. Before the first lecture, a questionnaire on sexual 
consciousness was conducted and the findings helped to plan and consider the class. When all the lectures were 
finished, the same questionnaire was conducted again to investigate the changes in their consciousness. It covered 
questions about consciousness of sexual equality, male-female role, marriage and sexual intercourse. According to 
the questionnaires before and after the class, there were some differences between the sexes. However, considering 
there were some insignificant changes, it is necessary to reconsider what to teach. 

This paper presents the sex education class carried out in the school years 2005 and 2006 and the changes in the 
students’ sex consciousness before and after the class. 

Keywords : sex education,  sex consciousness,  sexual equality,  contraception 
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研究報告（様式 2）
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 図 2 男性と女性は平等だと思うか（学年全体） 

～ 事後調査 ～ 

 

 これに対し事後調査では、「とても思う」と回答した

学生の割合が 21%へ，「まあまあ思う」と回答した学生

の割合が 31%へと上昇し、男性と女性は平等であると

思う学生が増加したことが分かる(図 2)。 

 次に、同質問に対する調査結果を男女別に比較して

みると，事前・事後いずれの調査においても、男子学

生の方が女子学生よりも男性と女性は平等であると思

う割合が高かった。 

 また、男子学生の数値が事前事後調査でそれほど変

容していなかった事と比較すると、女子学生の回答で

は、事前調査において「とても思う」と回答した学生

の割合が 5%，「まあまあ思う」と回答した学生の割合

が 18%であったのに対し、事後調査では「とても思う」

と回答した学生の割合が 10%、「まあまあ思う」と回答

した学生の割合が 29%と上昇していた。この女子学生

の意識の変容が、学年全体の数値の変化に影響を及ぼ

したことが分かる。 

 さらに、事前調査において「男性が女性よりも有利

だと思うか」という設問に対し、「とても思う」と回答

した学生の割合は 12%、「まあまあ思う」と回答した学

生の割合は 27%であった(図 3)。 

 逆に「女性の方が男性よりも有利であると思うか」

という設問に対し、「とても思う」と回答した学生の割

合は僅か 4%、「まあまあ思う」と回答した学生の割合

も 14%であったことから、男性の方が女性よりも何か

しら有利であると考えていた学生が全体的に多いこと

が分かる(図 4)。 

 

図 3 男性が女性よりも有利だと思う（学年全体） 

～ 事前調査 ～ 

 

 

図 4 女性が男性よりも有利だと思う（学年全体） 

～ 事前調査 ～ 

 

 残念ながら、男性の方が女性よりも有利であると考

える学生が多いこの傾向は、事後調査においてもほと

んど変化は見られなかった。この背景には、現在も社

会の中に男性中心的な考えが存在することが予想され

る。男性中心的な捉え方の純潔教育から、男女それぞ

れが人として対等に、かつ違いをより豊かなものへと

転化していく視点からの共生を充分に考慮した指導が

必要であろう 2)。男女それぞれの性を前向きに受け止

め、互いの性を認め合い、相手を尊重することに柱を

おいた、授業内容を検討すべきである。 

 

4-2 男女の役割に対する意識 
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Investigation on Developing Junior High School Students’ Creativity through  
Delivery Lectures 

Rikio HIKIJI Shinji ABEMATSU Kiyotaka KAMADA Masatoshi IKEDA 

Today, in order to activate Japan’s economy, it is necessary to aim for technological innovation and foster 

creative engineers. So,creativity education should be carried out at an earlier stage. However, Kagoshima Prefecture 

has so many solitary islands and small-scale schools, which are short of teachers in charge of craft and home 

economics and poor in educational equipment. That means there are very few opportunities for school children to 

experience craft. 

The author et al. tried giving them such opportunities so that they would be interested in craftwork and develop 

their creativity. Moreover, plain English was used in the lecture for them to be internationally-minded in the future. 

As a result, the teachers came to understand the necessity of creativity education and the students were moved to 

make things on their own. 

Keywords : Delivery Lectures, Craftwork, Creativity, Solitary Island, Small-scale Schools, English  
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出前授業を利用した中学生のものづくり力向上の検討
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Narumol Vongthanasunthorn

Wastwater Treatment Using a Rotating Biological Contactor with Cubic Latticed Sustratum 

Kiyoshi NISHIDOME, Takatsugu TAKENOUTI, Hitomi SATOH, 
Narumol VONGTHANASUNTHORN and Akihiro UEDA

When the permeable substratum was used in RBC, the substrate (BOD) removal rate increased. This was because 
the bio-film existed also in the space of the substratum and as the result the effective bio-film increased. In addition, 
the permeable substratum was fixed a good deal of the swing and stretch bio-film increasing the substrate removal 
because the bulk liquid also fluid vertical to the substratum surface. And then, the fixed protuberance on the 
substratum surface was used in RBC. The protuberance was had effect of increasing oxygen supply in the bulk 
liquid and within the bio-film. Appling the above advantage for RBC, Sekisui Environment Corporation (Japan) 
developed an RBC with the fixed protuberance and permeable substratum.The RBC have been used the many kind 
of wastewater treatment. In this paper, the capability of the wastewater treatment, the liquid-solid separation and the 
property of the sludge using the RBC were mainly reported. The efficiency of the wastewater treatment by the RBC 
to the conventional RBC was about 3 times. When sedimentation tank under the RBC was joined, the efficiency 
was higher.  

Keywords: RBC with cubic latticed substratum, high efficiency of wastewater treatment, sedimentation tank under 
RBC, Designing of RBC, BOD removing to volume of disc unit per day (gBOD/m3/day) 
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立体格子状回転円板法による排水処理
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Narumol Vongthanasunthorn

Nitrification and Organic Oxidation Using Polyethylene Bio-carrier 

Kiyoshi NISHIDOME, Hiroki NAKAHARA, Hitomi SATOH, 
Narumol VONGTHANASUNTHORN and Akihiro UEDA 

The activated sludge process is a most common process for wastewater treatment in Japan. Due to the limitation 
of area, it is difficult to improve the removal efficiency of an activated sludge system by increasing the size of the 
aeration tank when the influent volumetric flow or loading exceeds the design capacity or when nutrient removal is 
required. Addition of porous media with high specific area for microbial attached growth, so-called bio-carrier, in 
an aeration tank is considered as a potential alternative to increase the removal efficiency. In this study, the 
improvement on nitrification and organic oxidation using polyethylene bio-carrier was examined. Polyethylene 
bio-carrier (SOFTRON CUBE) was found to have contribution on nitrification and organic oxidation because of 
high microbial growth inside. Without the requirement for return sludge, addition of bio-carrier helps reduce the 
size of activated sludge system and improve the removal efficiency. 

Keywords: bio-carrier, nitrification, organic oxidation, activated sludge process 
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Development of Blended Cement and Hardened Concrete Produced of Bottom Ash  
from Incinerator as Main Material 

Yuji MAENO, Akio NAGAYAMA, Kazuhisa KANEKO, Keiko OKABE, Megumi MIHARA 

The blended cement is made by addition, mixture and pulverization of quicklime, gypsum, the coal ash, cement 
and bottom ash as a main raw material.The hardened concrete is produce by curing after this blended cement mixed 
water.However, because of initial set time is short, this blended cement should add the retarder. The initial set time 
can be extended by adding the retarder, and strength increases, too. However, the strength decreases oppositely 
when the retarder is added too much.A similar tendency is shown though concrete manufactured the blended 
cement from three kinds of bottom ash.The technique of this research is applicable in various bottom ash. 

Keywords : Bottom Ash, Blended Cement, Hardened Concrete, Incinerator, Coal Ash 
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Development of a Robot to Cut a Branch of Washington Palm 

Etsuro MATSUMOTO, Shinichiro UEMURA, Shunichi YAMASHITA, Hiroki KIRINO 
Koji ABURADA , Masakazu HARADA, Seiichiro MATSUO, Ryoichi NAGATA 

Kazunori NAKAHARA, Shinichi OMAGARI, Kenichi IKEDA and Yoshihiro KOBA 

A lot of Washington palm trees are planted in the South Kyushu area and give a nice view with southern country 
atmosphere. However, in a very windy day they are in dangerous situation because most of the dead branches are 
often torn by a strong wind and may damage people and cars. So they must be cut regularly to keep a beautiful view 
and to prevent danger. As Washington palm trees grow up to the height of 15-25m, it is dangerous to cut them by 
human hands at the so high place and costs much. The final purpose of this study is to develop the robot with which 
low cost and safe work are realized by mechanization. In conclusion the robot which works safely was developed. 

Keywords : Washington palm dead branch tree climbing robot mechanization 
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ワシントン椰子の枝払いロボットの開発⑵
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Introduction of Sediment Grain Form to the SBEACH Model 

Akio NAGAYAMA 

The purpose of this paper is to consider the introduction of sediment grain form to the SBEACH model which is 
equilibrium beach profile change model. Beach profile change can be expressed predominantly onshore-offshore 
sediment beach in the SBEACH model. In this study grain form coefficient of Williams was introduced to sand drift 
coefficient to evaluate grain form effect to beach profile change. The results were showed in terms of grain shapes: 
(1) oblate, (2) globular, (3) no shape. The results showed that oblate-shaped grain affected the hight of the bar, and 
globular-shaped grain affected the early beach profile change. In addition, after eight hours, beach profile change 
was balanced regardless of the grain shape. 

Keywords : Beach profile, Grain form, SBEACH , Quantification of beach profile change model 
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A Study on Surface Integrity in Simultaneous Cutting 

Masakazu HARADA and Rikio HIKIJI 

In recent years, with the development of IT and aerospeace industry, the workpiece combined by several 
different materials have been used.  In terms of surface integrity, it is very difficult to cut the combined 
workpieces simultaneously, compared with simple ones. The milling of the workpiece combined metal and 
nonmetal was carried out and the surface integrity was examined experimentally. Here, the workpiece combined 
copper and acrylic resin was used. As a result, it was difficult to extract the conditions for getting the ideal finished 
surface of both copper and acrylic resin, but was clear that the dominant facter of ideal finished surface was the 
lack of the acrylic resin.  

Keywords : Simultaneous cutting, Surface integrity, illing, Surface roughness 
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Fig.1 Cutting method 

Table.1 Mechanical properties (Copper) 

Yield point Mpa   85 

Tensile strength Mpa               243 

Modulus of elasticity Gpa 100

Work hardening exponent             0.33 

Vickers hardness                   68 

Table.2 Physical and mechanical properties (Acrylic resin) 

Coefficient of thermal conductivity W/mk  0.21 
Coefficient of thermal expansion 7×10-5

Tensile strength Mpa 75
Flexural strength Mpa    120 

Modulus of elasticity Mpa      3000 
Elongation %    4.5 

Rockwell hardness (M scale)      100 

Table.3 Cutting conditions 

      Work materials       Copper, Acrylic resin 
    End mill              SKH56 10mm

       Corner angle  deg.  60,90,120,150
    Cutting speed  V m/min  10, 30, 50, 80 

 Feed rate  f mm/tooth 0.05, 0.1, 0.15, 0.2 
    Depth of cut  a mm         0.1, 0.5, 1.0, 2.0 

     Cutting method              Down cut 
      Cutting fliud   Dry , Oil mist  

Table.4 Mist supply conditions 

    Oil                  Vegetable 
Air supply pressure Mpa        0.5 

Nozzle pressure Mpa    0.5 
        Flow rate ml/h   10 

Fig.2 Effects of cutting speed and corner angle 
on surface roughness Ry
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Fig.3 Effects of cutting speed and corner angle 

on burr height H

Fig.4 Effects of cutting speed and corner angle  

on burr root thickness B

Fig.5 Effects of cutting speed and corner angle  

on depth of lack D

Fig.6 Effects of cutting speed and corner angle  

on width of lack W

Fig.7 Effects of feed rate and corner angle  

on surface roughness Ry

Fig.8 Effects of feed rate and corner angle  

on burr height H
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Fig.9 Effects of feed rate and corner angle  

on burr root thickness B

Fig.10 Effects of feed rate and corner angle 

on depth of lack D

Fig.11 Effects of feed rate and corner angle  

on width of lack W

Fig.12 Effects of depth of cut and corner angle 

 on surface roughness Ry 

Fig.13 Effects of depth of cut and corner angle  

 on burr height H

Fig.14 Effects of depth of cut and corner angle  

on burr root thickness B
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Fig.17 Effect of cutting speed on machined surface 

(a) V=10m/min          (b)V=80m/min 

(a) f=0.05mm/tooth        (b)f=0.2mm/tooth 

Fig.18 Effect of feed rate on machined surface 

(a) a=0.1mm             (b) a=2.0mm 

Fig.19 Effect of depth of cut on machined surface 

(a) dry                  (b) mist 

Fig.20 Effect of oil mist on machined surface 

Fig.15 Effects of depth of cut and corner angle  

on depth of lack D 

Fig.16 Effects of depth of cut and corner angle  

on width of lack W
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A Study of Dielectric Breakdown Characteristics of the Rapeseed Oil 
filled with Solid Insulating Particles 

Itaru NAKAMURA† Masahiro KOZAKO††

In the transformer filled in mineral oil, "conversion of carbon neutral" will be demanded more strongly in the 
future from a viewpoint of reducing emissions of carbon dioxide. The development of environment-friendly electric 
power equipment is being promoted using rapeseed oil. On the other hand, rapeseed oil is used also as new fuel and 
is rising in price in recent years. In this study, dielectric breakdown characteristics were investigated in the 
composite insulating system that consist of rapeseed oil and solid insulating particles. It is clear that the amount of 
oil can be decreased without reducing dielectric breakdown strength, when the area between two sphere electrodes 
is not filled with spherical glass particles ( /L=1.00).

Keywords : Rapeseed oil, Spherical glass particles, Dielectric breakdown strength, Weibull distribution 
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Open Type of Magnetically Shielded Room Combined with Square Cylinders 
made by Magnetic Material for MRI 

Kiyotaka KAMATA Keita YAMAZAKI Shigetaka HIROSATO 

Open type of magnetic and electromagnetic shielded room (MSR) combined with square cylinders made by 
magnetic and conductive materials and electromagnetic shielded glasses for MRI was developed. First, optimal 
design on square cylinders made by magnetic material was discussed by 3-D magnetic field analysis. Then, the 
method of analysis was verified by the experiment using the MSR model. Next, the electromagnetic shielding effect 
of models of combination of square cylinder and electromagnetic shielded glass was evaluated by the experiment. 
Finally, optimal design on square cylinders made by magnetic material and aluminum for open type of MSR of 
MRI was introduced. 

Keywords : MRI, Square cylinders made by Magnetic Material, leakage magnetic field, 3D magnetic field analysis, 
electromagnetic shielding effect

− 65 −

鹿児島工業高等専門学校
研究報告　43（2008）
65〜68



  2 4

0rotrot A

x

z

y

1,500

1,500

0

Model of  MRI 
magnet (t=10mm)

Estimated line

1,500

Shielding plate (t=50mm)

L

90 9090151590 90901515300 (L300 (L

model model model

142.5 142.5
15

142.5 142.5
15

6(gap)

1
142

6

1 (gap)

1
147.5

1

model a

model b

100
75

L length of square cylinders
( 50, 100, 300, 500mm)

O

p

350

58
9.

5

Fig. 1 Analyzed model. 1/8 model .

0.01

0.02

0.03

0.04

0.05

0.06

0.07

0.08

0.09

0.1

0 500 1000 1500
O P

Le
ak

ag
e 

M
ag

ne
tic

 fi
le

d 
[T

]

[mm]

0.01

0.02

0.03

0.04

0.05

0.06

0.07

0.08

0.09

0.1

0 500 1000 1500
O P

Le
ak

ag
e 

M
ag

ne
tic

 fi
le

d 
[T

]

[mm]

Fig. 2.1 Distribution of leakage flux density depending on 
the length of the square cylinder along line O-P. 

0.02

0.04

0.06

0.08

0.1

0 500 1000 1500

L
L

O
P

[mm]

Le
ak

ag
e 

M
ag

ne
tic

 fi
le

d 
[T

]

0.02

0.04

0.06

0.08

0.1

0 500 1000 1500

L
L

O
P

[mm]

Le
ak

ag
e 

M
ag

ne
tic

 fi
le

d 
[T

]

Fig. 2.2  Distribution of leakage flux density depending 
on the gap between square cylinders along line O-P. 

− 66 −

鎌田　清孝　　山崎　慶太　　広里　成隆



  3 4

0.02

0.04

0.06

0.08

0.1

0 500 1000 1500

without square cylinders 
square cylinder (l=300) model 
square cylinder divided into two
segments  model 
square cylinder divided into three
segments  model 

O P
[mm]

Le
ak

ag
e 

M
ag

ne
tic

 fi
le

d 
[T

]

0.02

0.04

0.06

0.08

0.1

0 500 1000 1500

without square cylinders 
square cylinder (l=300) model 
square cylinder divided into two
segments  model 
square cylinder divided into three
segments  model 

O P
[mm]

Le
ak

ag
e 

M
ag

ne
tic

 fi
le

d 
[T

]

Fig.2.3  Distribution of leakage flux density depending 
on the number of divisions along line O-P. 

Square cylinder (147.5 x 147.5, t=1)

Model of MRI magnet

300

Shielding plate 

1,500

Unit:mm

(a) square cylinder (L=300) (model )

142.5142.5
15

Square cylinder (147.5 x 147.5, t=1)

(b) square cylinder divided into 
two segments (model )

15
90 90 90

15

Square cylinder (147.5 x 147.5, t=1)

(c) square cylinder divided into 
three segments (model )

Fig. 3 Distribution of magnetic flux vectors in 
magnetic materials. 

− 67 −

磁性体角筒を併用したMRI用オープンタイプ磁気シールドルームの検討



  4 4

ICNIRP: "Guideline o limits of exposure to static magnetic 
fields", Health Physics, 66 (1994)113-122

T. Saito: “The opened-type magnetic shielding”, Abstract of 
INTERMAG 2003 Conference, [CR-03] (2003)

S. Hirosato, K. Yamazaki, K. Muramatsu, M. Hirayama, A. 
Haga, and K. Katad: " Open Type of Magnetically Shielded 
Room Combined With Canceling Coil for Magnetic 
Resonance Imaging", IEEE Trans. on Magn., 
42[10](2006)3542-3544 

K. Yamazaki, S. Hirosato, K. Muramatsu, M. Hirayama, K. 

Kamata, T. Onoki, K. Kobayashi, A. Haga, K. Katada, Y. 
Kinomura and Y. Kuwayama:" Open-Type Magnetically 
Shielded Room Using Only Canceling Coil Without a 
Ferromagnetic Wall for Magnetic Resonance Imaging", IEEE 
Trans. on Magn., 43[6] (2007)2480-2482 

20[1] 
(2007)128-129

7) J. Jin ”The Finite Element Method in Electromagnetics”
John Wiley & Sons (1996) 

− 68 −

鎌田　清孝　　山崎　慶太　　広里　成隆



  1 3

The Development of a Practical Education Curriculum for the Dismantling and  
Assembly of an All-Terrain Vehicle 

Takayuki UENO Keichiro YAMAMOTO 

Recently, the number of technical training curricula which includes machine operation and know-how has 
increased year by year.  However, most of the students admitted into our college, do not have the experience to 
repair a machine. Lower grade students often do not even know how to use a tool such as a driver or wrench. It is 
not interesting for the student to learn how to use the tool through rote and routine. Therefore, it is necessary to 
implement unique teaching methods and materials for the purpose of learning about these tools. We propose that 
an all-terrain vehicle [ATV] would be a very attractive aid in the technical education of students. The dismantling 
and assembly of ATVs would help the lower-grade students learn to use appropriate tools in the correct way. 
Working on these vehicles would also help the students understand larger machines such as cars and trucks, and 
concepts such as wheel-alignment. 

Keywords : Technical training, All terrain vehicle, dismantlement and assembly, motivation 
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