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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.  For this reason, it is necessary to 
join cast iron to heterogeneous materials to form composite components.
　In this study, using the friction pressure joining method among solid-phase joining methods, 
the development of a joining method between nodular graphite cast iron and heterogeneous 
metals in which no brittle chill structure was formed was attempted.  In general, when 
spheroidal graphite cast iron is joined by friction pressure joining, a graphite deformation 
layer (Fig. 1) that is formed by the deformation of spheroidal graphite by friction force is built 
up and remains near the center of joined section, significantly lowering the strength of the 
joined section.  To avoid this from occurring, in this newly developed friction pressure joining 
method, the groove shape of spheroidal graphite cast iron and heterogeneous metal and 
pressure joining conditions were carefully adjusted.  As a result, joining was achieved without 
developing any graphite deformation layer.

　The manufacturing of composite components for automobiles by the joining between cast 
iron and heterogeneous material such as steel becomes possible.  No flanges to be tightened 
with bolts are required, contributing to the reduction of fuel consumption due to lighter weight 
and lowering the environmental burden.
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Details of Technology

What are its applications?

With the friction pressure joining method, it becomes 
possible to join cast iron to heterogeneous materials, which 
was difficult to achieve.  The features are as follows:
*No graphite deformation layer
*No formation of chill structure
*Joining between fractured part and base material becomes 
possible.
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What kind of technology is this?
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摩擦圧接法を用いて接合することで溶接困難な鋳鉄と異種材料 

との接合が可能に 

・黒鉛変形層   無し  ・チル組織の生成 無し   

・破断箇所 母材の接合が可能 

 
 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。 

 本方法では球状黒鉛鋳鉄と異種金属を固相接合法の中の摩擦圧接法で脆弱なチル組織が発

生しない接合方法の開発を試みた。一般に球状黒鉛鋳鉄を摩擦圧接すると摩擦力で球状黒鉛が

変形して形成される黒鉛変形層（図１）を生成して接合部中央部付近に残留し、接合強度が著

しく低下する。本方法は球状黒鉛鋳鉄と異種金属の開先形状と圧接条件を調整し摩擦圧接法で

黒鉛変形層を生成すること無しに接合する方法を開発した。 

 

 

                   ←黒鉛変形層 

 

                    図１ 黒鉛変形層 

 

 

 
自動車部品の中で鋳鉄と鋼などの異種材料を接合することにより複合化部品の製造が可能と

なる。フランジによるボルト締めがなくなるので部品の軽量化による燃費の向上、環境負荷軽

減が期待される。 
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← Graphite deformation layer

Fig.1 Graphite deformation layer


