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Name of Technology Manufacturing technology of thin-wall high-strength cast iron Metal

Name/Post/Faculty
Visiting professor Hiroshi Horie / Technical Officer Toshinori Kowata, 
Foundry Engineering, Department of Materials Science and Engineering, 
Faculty of Engineering 

Key words thin wall, light weight, spheroidal graphite cast iron, rare earth element (RE)

　In Japan, the amount of cast iron produced annually is 5.50 million tons.  It is used widely 
as important structural material for the engines and underbody components of automobiles, 
various components of industrial machines, various components for water supply and 
sewerage systems, and others.  However, its heavy weight is a disadvantage.  To overcome 
this problem, if cast iron is cast to form a thin-wall product, the crystallization of carbide 
occurs in its solidifying process, making the product very brittle.  For this reason, in the past it 
was difficult to produce cast iron products having a wall thickness of 10 mm or less.
　If the wall thickness of a cast iron product is reduced for weight reduction, its microstructure 
tends to become brittle due to the chill phenomenon, lowering its strength.  This trend is 
stronger in spheroidal graphite cast iron compared with gray cast iron.  To prepare thin-
wall spheroidal graphite cast iron without developing a chill phenomenon, it is effective to 
increase the number of graphite particles in spheroidal graphite cast iron.  That became 
possible through the addition of rare earth elements (RE) whose amount stoichiometrically 
corresponded to the amount of sulfur (S) contained in molten cast iron.
　A high-strength spheroidal graphite cast iron was successfully developed.  Even a 3-mm 
thick plate-shape test piece made of this cast iron developed no chill phenomenon.  Even if it 
is bent by 180 degrees, no crack was formed.

　The development of the thin-wall high-strength spheroidal graphite cast iron made it 
possible to reduce the weight of cast iron products.  As a result, expectation is high for its 
application to ferrules used for conduit pipes and the manufacturing of various important 
security components of automobiles.

Related patents
Japanese Patent No. 1734338
“Manufacturing method of thin-wall spheroidal graphite cast iron from 
molten iron containing high sulfur” 

Related materials
CAST METALS, Vol. 1, No. 2, 90-97 (1988)
Imono (in Japanese), Vol. 58, No. 1, 21-25 (1986)

Details of Technology

What are its applications?

We have succeeded in developing a thin-wall high-
strength nodular graphite cast iron without developing 
chill structure (brittle) by increasing the number of 
graphite particles in spheroidal graphite cast iron.

 Outli
ne

What kind of technology is this?

Ferrules for conduit pipes
(Reduced from 1.8 kg to 0.68 kg)

No crack was formed even 
in 180-degree bending test.
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シーズ名 薄肉強靱鋳鉄の製造技術 分類：３ 

 所 属 名 
客員教授 堀江 皓 

工学部／材料物性工学科 ／ 鋳造工学 技術専門員 小綿 利憲 
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  球状黒鉛鋳鉄中の黒鉛粒数を増加することで、 

チル組織（脆弱）を発生させずに薄肉強靱な 

球状黒鉛鋳鉄の開発に成功した。 

 

鋳鉄は我が国では 550 万 t/年生産されており、自動車のエンジンや足回り部品、産業機械部

品、上下水道部品などに使用される重要な構造材料であるが、重いという欠点がある。軽量化

を図るために鋳鉄を薄肉化すると、凝固時に炭化物が晶出して著しく脆弱となるので、従来 10mm

以下の肉厚の鋳鉄を製造することは困難であった。 

鋳鉄を薄肉軽量化すると冷却速度が大きくなり、チル化と呼ばれる脆い組織になり易くなり

強度は低下する。特に、球状黒鉛鋳鉄はねずみ鋳鉄よりもこの傾向が強い。チル化せずに薄肉

の球状黒鉛鋳鉄を作製するには、球状黒鉛鋳鉄中の黒鉛粒数を増加することが有効で、鋳鉄溶

湯中の硫黄(S)と化学量論的な量の希土類元素(RE)を添加することで可能となった。 

肉厚 3mm の板状試験片でチルが発生せず、180 度曲げ試験を行っても、亀裂も入らない強靱

な球状黒鉛鋳鉄の開発に成功した。 

   
１８０度曲げ試験を     配水管の継ぎ手（1.8kg から 0.68kg） 

しても割れない                    

 
 
薄肉球状黒鉛鋳鉄の開発により、従来の鋳鉄品に比較して、軽量化が可能となり、配水 

管継ぎ手を始め重要保安部品である自動車部品の製造にも応用が期待される。 

関連特許 
特許第１７３４３３８号 
「高硫黄溶湯からの薄肉球状黒鉛鋳鉄製造方法」 

関連資料等 
CAST  METALS, Vol.1, No.2, 90-97 (1988) 

鋳物、58 巻、1 号、21-25（1986） 
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Developed product
 (0.68 kg)

Conventional
product (1.8 kg)


