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　In the automobile industry, demands for energy saving, high performance and weight 
reduction have been growing stronger.  In particular, demands for the reduction in the wall 
thickness and weight of cast iron components are high.  Therefore, it is necessary to make 
composite components by joining cast iron and heterogeneous materials together.
　In this study, using the diffusion joining method as one of solid-phase joining methods, the 
development of a joining method between spheroidal graphite cast iron and heterogeneous 
metals, in which no chill structure was formed, was attempted.  The diffusion joining method 
is a joining method based on the use of the diffusion of atoms.  By placing an insert material 
in the interface between spheroidal graphite cast iron and copper alloy or stainless steel, 
the diffusion joining method was applied for the joining of those two different materials.  As a 
result, joining with no chill structure was achieved.

　It becomes possible to manufacture composite mechanical components by joining cast iron 
and heterogeneous materials such as stainless steel together.
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Details of Technology

What are its applications?

Using the diffusion joining method, it becomes possible 
to join cast iron and heterogeneous materials such as soft 
steel together, which is generally difficult to achieve.  
The important point and features are as follows:
*Selection of insert materials
*No formation of chill structure
*No deformation, no formation of burrs after joining
*High dimensional accuracy in joining
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What kind of technology is this?
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拡散接合法を用いて接合すること溶接困難な鋳鉄と軟鋼等の 

異種材料との接合が可能に 

・インサート材料の選択 

・チル組織の生成  無し  ・接合後の変形やバリ  無し   

・寸法精度の良い  接合が可能 

 
 

 自動車産業分野では省エネルギー、高性能化、軽量化の要求が厳しくなっており、特に、鋳

鉄部品の薄肉・軽量化の要求は大きく、そのために鋳鉄と異種材料を接合し、複合化を図る必

要がある。 

本研究では、球状黒鉛鋳鉄と異種金属を固相接合法である拡散接合法でチルが発生しない接

合方法の開発を試みた。拡散接合法は原子の拡散現象を利用した接合方法である。球状黒鉛鋳

鉄と銅合金や球状黒鉛鋳鉄とステンレス鋼とを界面にインサート材料を入れて拡散接合法で

接合した結果、チル組織のない接合が可能になった。 

 

 

 

 

 

 

 

 
鋳鉄とステンレス鋼の異種材料を接合することにより複合化した機械部品の製造が可能とな

る。 
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