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論 文

 
 

 

 

* 1 * 2 * 3  

The Transition of Materials and Trends 

Naoki Omatsu*1, Asami Sako*2, Etsuo Ozawa*3 

 

  

 
 

Abstract 
Car design changes continually with the times.  When end users evaluate a design as stylish or 

ugly, or as something the like or dislike, they consider many factors other than form.  We believe 
that the “feeling of quality” imparted by each part and the harmony created when they are put 
together is especially important in interior design, which consists of a wide variety of parts.  

In this study we focused on materials, which have a large impact on feeling of quality.  We are 
forecasting future trends based on research and product analysis not only of cars but also other 
markets that influence design trends, including consumer electronics, architectural interior products, 
fashion, and others. In this report, we introduce some case examples of our “material archive”, a 
product planning initiative that guides our development to improve the feeling of quality of car interiors. 
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Investigation of Quality Feeling Required in Car Interior 
Products 

Kunihiro Nokura*1, Shunsuke Kamei*2, Chiho Kubo*3, Yoshikazu Hirose*4 

 

 

 

 
 

Abstract 
To propose products that are attractive to customers, it is important to grasp user needs.  

However, attracting users is not only a matter of function and price. “Kansei” quality, which 
appeals to users’ feelings and needs holistically, is also important. To improve kansei quality, we 
need to understand the criteria users employ in determining attractiveness. 

New values are created constantly with the times, and these values are becoming increasingly 
more diverse.  In meeting these values it is not enough to merely increase our product lineup 
and have customers choose from among them, but to propose products that fit each user’s values 
based on a precise understanding of them. 

In this study we focused on the “feeling of quality,” one aspect of kansei quality, and devised 
an evaluation axis for it based on vehicle bench-marking.  We also researched preferred images 
for car interior products within groups that had been classified by preference tendencies and 
values in subjective experiments.  In this report we introduce some case examples.

                                                      
*1    
*2     
*3     
*4     
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Effective Illumination for Vehicle Interior 

Ayaka Sato*1, Chiho Kubo*2 

 

LED
 

 

 
Abstract 

Technology innovations with LED lighting have made lighting one of the key elements of vehicle 
interior design strategy and brand identity.  This report shows how effective use of lighting enhances 
material and form to make vehicle interiors more attractive. 
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* 1  

Advanced Function of Interior Parts and Steering Wheel 

Takahiko Sato*  

 

 

 
Abstract 

The rapid evolution of information and telecommunications equipment and other electronics goods 
has made human life more comfortable. Comfort is also needed in driving vehicle.  I report in the 
advanced functions of interior parts and steering wheels the future developmental directions for next-
generation vehicles, from the perspectives of safety and comfort. 
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Sleepiness Delay Effect Inspection of the Driver by the 
Stimulation that Simulated Steering Wheel Vibration and a Body 

Vibration Sound  

Norio Umemura*1, Haruki Kawanaka* 2 , Koji Oguri* 3  

 

 

 

 
Abstract 

Among the causes of traffic accidents in recent years, inattentive driving including dozing tends to 
lead to more serious accidents because of the low level of consciousness of the driver.  Driver doze 
detection systems are being developed to prevent such accidents, and systems that warn drivers by 
display indications or warning sounds are being adopted.  However, these systems are still 
insufficient in terms of maintaining and facilitating alertness.  

We report the results of a study using vibratory stimulation from the steering wheel and 
stimulation that simulates vehicle body vibration sounds as means of increasing alertness effect. 
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* 1  

Lightweighting Action for the Environmental Correspondence 

Shigeru Yabuya*1 

 

HV
EV FCV

2009 6 EV
EV  

EV

LED

 
 

Abstract 
Mainstream of vehicles is about to undergo a great change from current gasoline-powered vehicles 

to more environmentally-friendly hybrid vehicles (HV), electric vehicles (EV), and fuel cell vehicles 
(FCV).  Eyeing this market trend, Toyoda Gosei started an EV development project in June 2009 to 
discover Toyoda Gosei products for the future.  The project theme is to make a “car (EV) with 
satisfying running performance using minimum motive force.” 

Why did Toyoda Gosei, a manufacturer of polymer automobile parts, take up this challenge of 
making an EV?  The key is Toyoda Gosei’s fundamental technology. Lighter-weight, and energy-
saving parts are critical to improving the fuel efficiency (electricity costs) of vehicles.  Toyoda Gosei’s 
expertise is in technology related to the development and mass production of rubber, plastic, and 
other resin parts.  Metal materials are used in vehicle bodies, chassis and many other main 
components, and vehicle weight could be reduced dramatically by making these components with 
plastics.  Toyoda Gosei also produces many LED products, which are characterized by low energy 
consumption and long life.  These advantages can be put to use as technical strengths for 
environmental protection.  I report, in order, the status of this series of efforts “to make a compete 
vehicle” in three stages: first stage (production), second stage (verifying driving performance), and 
third stage (realization; developing plastic outer panels, a new field).  Market trends are also 
reported. 

                                                      
*1   
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* 1  

The High Pressure Hydrogen Tank which Supports a Fuel Cell-
Powered Vehicle 

Yasunori Uchida*1 

 

 

Abstract 
Fuel cell vehicles are revolutionary vehicles that do not entail the same fuel and environmental 

problems as traditional vehicles.  I report trends and summary of developments in high pressure 
hydrogen tanks, a critical unit in systems that use hydrogen and oxygen for fuel. 
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Business Plan for the Developing Country  

Ichizo Shiga*1 

 
 

 

 

 

 
Abstract 

Large growth in the automobile business is expected in developing countries as their middle-income 
and wealthy populations increase.  On the other hand however, in developed countries, the growth in 
automobile demand has leveled off.  To expand business in these emerging economies it will be 
crucial to uncover latent needs and propose products matched to the market.  A team to plan new 
products was established this year and began investigations in cooperation with local engineers in 
developing countries to develop new products in those countries. 

I report automobile market trends (motor shows, market surveys, etc.) and product development 
directions in China, Thailand and Indonesia, based on joint surveys and analyses with local engineers. 
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Establishment of Elemental Technology related to Improving 
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Structural and Electrical Characterization  of Free-standing GaN 
Substrates Grown by Sodium Flux Method 

Miki Moriyama* , Shohei Kumegawa* , Yasuhide Yakushi*3, Takayuki Sato*4,  

Shiro Yamasaki*5, Seiji Nagai*6  

 
 

Na GaN

Na
GaN SBD SBD

 

Abstract 
Structural and electrical properties of 2inch free-standing GaN substrates grown by sodium (Na) 

flux method have been evaluated.  Two types of macroscopic defects with Na inclusions, which could 
be due to macrostep formation and abnormal crystal growth, were observed.  To understand effects 
of the defects on electrical properties of the substrate, characteristics of Schottky barrier diodes 
(SBD) directly fabricated on the substrate surface were investigated.  It was observed that 
breakdown voltages of the SBD were strongly influenced by the existence of the macroscopic defects 
in the substrates.  A diode with the highest breakdown voltage has ideal characteristics, which 
correspond well to the theoretical predictions.  
 

                                                      
*1   
*2  
*3  
*4  
*5  
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Naフラックス法で成長した自立GaN基板の構造的・電気的評価
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Naフラックス法で成長した自立GaN基板の構造的・電気的評価
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Naフラックス法で成長した自立GaN基板の構造的・電気的評価

40
 

 
 

30 40 

 μm

Na-Ga

Na

 

 

 
 
 
 
 
 
 
 
 

                                                      

 



65

Naフラックス法で成長した自立GaN基板の構造的・電気的評価
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Naフラックス法で成長した自立GaN基板の構造的・電気的評価
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Naフラックス法で成長した自立GaN基板の構造的・電気的評価
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Naフラックス法で成長した自立GaN基板の構造的・電気的評価
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Naフラックス法で成長した自立GaN基板の構造的・電気的評価
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Naフラックス法で成長した自立GaN基板の構造的・電気的評価
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光学シミュレーションによる見栄え評価
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切削抵抗抑制による金型切削加工の効率化
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切削抵抗抑制による金型切削加工の効率化
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真空成形機コンパクト化
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水溶性被膜と精密鍛造による切削レス技術
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青色 LEDの効率解析
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青色 LEDの効率解析
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青色 LEDの効率解析
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高意匠透明ラジエーターグリル
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助手席エアバッグ（自立バッグ）
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助手席エアバッグ（自立バッグ）
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インタークーラー冷却用樹脂ウォータパイプ
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インタークーラー冷却用樹脂ウォータパイプ
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液晶パネル用２in １タイプ白色サイドビュー
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液晶パネル用２in １タイプ白色サイドビュー
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編 集 後 記
　〝いい車をつくる〟というミッションに対し，豊
田合成の技術者達は，ユーザー目線に立った技術
開発はもちろん，デザインや感性品質にもこだわ
りながら日々の研究開発に努めています．今号は特
集テーマを「いい車づくりを支える製品開発」と題
し，サプライヤーとして何が出来るのか，またどの
ような形で表現していくのかを紹介させて頂いてい
ます．是非一読して頂き， 豊田合成の活動に興味を
持っていただければと思います．
　また，今年度，2009 年から中断していた冊子化
を復活させました．執筆者の功績を冊子として残せ
ることは，事務局としても大変嬉しく思いますが，
同時に責任も感じます．これから先も編集委員，執
筆者の方々と共に豊田合成の取り組みを発信してい
きたいと思います．

表紙デザインコンセプト
　豊田合成の多岐にわたる製品群の更なるグローバ
ル展開によって， 世界中の車づくりを支えたいとい
う思いをビジュアライズしました． 
　表紙と裏表紙を広げて見て頂ければ，よりそのス
ケールの大きさを感じていただけると思います． 
　ピクトグラムが製品の多様性を，シルバーのレー
ルが品質を，二重螺旋が要素技術を表し，安全でエ
コな社会を表現するためにクリーンで明るいトーン
でまとめています．

豊田合成技報編集委員会
編集委員長 斉藤　克己 （技術管理部）
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