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Short Self Introduction



What is Math-for-Industry (From The GLOBAL COE Program 2008)
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Math-for-Industry (MI) is a new research area that serves to create advanced technologies in response to 
industrial needs by innovating flexible and versatile methods in mathematics, statistics & computing.
Feedback to mathematics from these activities is highly expected.
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1. There must be a lot of new interesting mathematical problems in industry or our society. In 
other words, if we are only focusing/prompting researches currently recognized as “pure” 
mathematics (existing mathematics), mathematics will be shrinking in the future. 

2. To explore a new career pass for the PhD in mathematics in Japan. To foster the PhD in 
mathematics with broad interests and view for applications.

3. We should contribute the society using mathematics developed in the 20th century and so 
on.  Most of mathematics achievements in the 20th century has not been used in engineering, 
life science, etc. 
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• Sometimes among Japanese there is a funny confusion about pronunciation in English:

MATH ���-could sound  MASS���-in Japanese so that Math-for-Industry 
has another meaning “Mass Study for Industry”, that is, doing Big-data Study. 
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Director of IMI: 
M.W. (Representation Theory, Number Theory) 

→ Prof. Y. Fukumoto (Fluid Mech.) 
→ Prof. O. Saeki (Topology, Singularity Theory)



PhD (candidates in Mathematics) in Kyushu University
“Long-term (more than 3 months) Research Internship” 2008-2019 
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By   IMI, Kyushu U. + Fujitsu Lab.

Efficient Algorithm for Large-Scale 
Nursery School Matching Problem 

Goal:

Difficulty:

Solution:
Extensive-form game Efficient search algorithm +

Large size + Complex constraints (e.g., brothers) 

Good assignment of children to nursery schools
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Fillet Shape for Brazing Joints (2015-2019)
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特集 ろう付継手のフィレット形状予測 *
Simulation Technology of Fillet Shape for Brazing Joints

手 島 聖 英                     小 川 　 洋
Shoei TESHIMA                          Hiroshi OGAWA

   It is now more important than ever to assure the quality of brazing joints for Aluminum heat exchangers for 

automobiles, as the challenges facing product design tend to be higher and the development period tends to be 

shorter. Furthermore, it is important to develop simulation technology of fi llet shapes for brazing joints. Our fi nal 

target is the prediction of fi llet shapes for brazing joints of Aluminum heat exchangers and the assurance of brazing 

quality during the design process of products.

   In this report, we introduce the development plan, the idea of simulation technology, and case examples of fi llet 

shape simulation of brazing joints.   

   Key words:  Simulation, Fillet, Brazing, Joint, Filler metal, Heat exchanger, Free energy, Contact angle 

＊ 2007 年８月 20 日 原稿受理

１．はじめに
　自動車用アルミ熱交換器には，エンジン冷却用のラ
ジエータやエアコン用のコンデンサ，エバポレータ，
ヒータコア等がある．これらの製造方法はいずれもろ
う付 1) と呼ばれる接合方法を用い，フィン，チューブ，
タンク等の各種部品からなる多数の継手をろう材が充
てんすることにより接合している．このろう材が充て
んした部位をフィレットといい，その機能は伝熱促進，
気密性確保，強度確保等である．フィレット形状によ
りこれら機能の特性値が異なってくるため，必要なフィ
レット形状を得るためにろう材をどの部位にどれだけ
設置し，どのようなろう付条件（温度・時間・雰囲気）
にすべきかを考え製品設計することが重要である．
　代表例としてラジエータの継ぎ手形状を Fig. 1に示
す．ラジエータでは伝熱促進と強度確保が必要なフィ

ンとチューブの継手部（コア部）と，それに加え気密
性確保も必要なチューブとプレートの継手部（根付
部）がある．このような継手形状を形成するためのろ
う材はクラッド材として供給される．クラッド材とは
Figs. 2&3に示すようにあらかじめ芯材表面に圧延に
よりろう材が設置された材料である．クラッド材の板
厚が厚かった従来は，自由度を持ったろう材量を材料
表面に設置することができた．しかし近年，自動車用

Fig. 1  Brazing joint shape of radiator

Fig. 2  Strucuture of material for brazing and fi llet

Fig. 3  Method of tube clad material
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IMI, Kyushu U.
Koiso: Differential Geometry
Kagaya: Curvature Flow
Matsue: Theory of Computation

DENSO
Provide Issues, Programming,
Applications to Brazing

Toyota Central R&D Labs.
Evaluation of Software, 
Programming

Chiba U.:Physics

Requirements: Higher quality and weight reduction for aluminum heat exchangers. 
Issues: Doing experiments was not sufficient. We needed theory.   
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CMIC – Computational Media Innovation Centre

Develop cutting-edge research to enable future 
digital media experiences, services and platforms.

Demonstrate value through user-orientated 
innovation and industry-ready prototypes.

Establish a collaboration hub to foster research, 
commercialisation and entrepreneurship.

Strengthen and enhance New Zealand’s position 
in next generation of media industries through 
research.

VISION

MISSIONS

Neural Network

Machine Learning

Artificial Intelligence

Convolution

Fractal

Shape Analysis
Lie Theory

Quaternion

Matroid

Graph Theory

Regularization

AVATARIZATION
Facial Animation,

Realistic and stylized rendering
Avatars for games, films, and VR. 

ADVANCED PROCESSING
Decimation, Point cloud data, Visualization, 

Image and video processing.

VR/AR/MR

Gr�bner Basis

Reproducing Kernel

Fluid Dynamics

Well-posed/Ill-posed

Interpolation/Extrapolation

Discrete Differential Geometry
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You will find , or already found, in some movies     

Lie Theory ��
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Thank you for your attention
Acknowledgements:

Miyuki Koiso, 
Naoyuki Kamiyama, 
Shizuo Kaji, 
Katsuki Fujisawa, 
Hiroyuki Ochiai, 
Seiko Sasaguri, 
Ken Anjyo


