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　This study aims to develop a spheroidal graphite cast iron whose strength is 900 MPa, or 
higher which exceeds the existing JIS's maximum strength 800 MPa, by significantly lowering 
the microstructural size of nodular graphite cast iron that is used today as the material of 
various automobile components.  In this cast iron, the reduction of the microstructural size of 
graphite was achieved by adding rare earth elements (RE), of which amount stoichiometrically 
corresponded to the amount of sulfur (S) contained as impurity in the cast iron, into the 
molten cast iron.  In addition, the increase of its strength was achieved by adding alloying 
elements such as manganese (Mn) and copper (Cu) to the cast iron, which led to the 
reduction of the microstructural size of base microstructure.

　This cast iron can be used for car's engine related components and brake components that 
require high strength.  If this cast iron is used for car components, it will contribute to the 
improvement of fuel consumption due to its lighter weight, with an expectation of lowering the 
environmental burden.

Related patents Japanese patent No. 4140046

Related materials
Journal of Japan Foundry Engineering Society, Vol. 75, No. 5, 331-336 (2003)
Journal of Japan Foundry Engineering Society, Vol. 76, No. 10, 830-836 (2004)

Details of Technology

What are its applications?

We have succeeded in achieving the world highest 
mechanical properties (in terms of tensile strength 
and elongation) by changing the microstructure of 
cast iron to ultrafine microstructure.

 Outli
ne

Tensile strength: 900 - 1200 MPa
Elongation: 4 - 6%
Pearlitic layer interval: 0.5 - 0.2 μm

What kind of technology is this?
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  組織を超微細化することで世界最高水準の 

        機械的性質（引張強さ、伸び）を達成した 

 
 本研究では、各種の自動車材料として使用されている球状黒鉛鋳鉄の組織を著しく微細化し

て、現行ＪＩＳ規格の最高強度８００ＭＰａをこえる９００ＭＰａ以上の強度を有する球状黒

鉛鋳鉄を鋳放しで開発することを目的としている。本鋳鉄は鋳鉄中に不純物として含まれる硫

黄（Ｓ）量に対し化学量論的な量の希土類元素（ＲＥ）を鋳鉄溶湯に添加し黒鉛組織の微細化

を達成し、さらにマンガン（Ｍｎ）、銅（Ｃｕ）等の合金元素の添加で基地組織の微細化を図る

ことで高強度化を達成している。 

 

 

 
 自動車のエンジン関連部品やブレーキ部品など高強度を有する素材に応用できる。 
 自動車部品に用いることで軽量化による燃費の向上、環境負荷軽減が期待される。 

関連特許 特開２０００－２６９３２ 

関連資料等 
鋳造工学、７５巻、５号、331-336（2003） 
鋳造工学、７６巻、１０号、830-836（2004） 
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Conventional microstructure Finer microstructure


