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　Cutter cone is a cutting tool attached to the head of a tunnel-drilling machine.  In the past, 
it was manufactured by first machining raw material to have a cutter cone shape, then boring 
holes in it and finally pressing ultra hard chips into the holes.  In this process, many inserting 
holes need to be bored according to the size of chips, requiring time-consuming work, and 
another problem was that those chips came off during the drilling operation in tunnel.  For this 
reason, the development of a simpler and cheaper joining method has been requested.
　In this study, using the enclosing casting joining technology, the development of a joining 
technology that enabled to realize an integral molding of spheroidal graphite cast iron and 
ultra hard chips was attempted.  In this newly developed method, ultra hard chips are first set 
in a mold in advance and then molten spheroidal graphite cast iron is poured into the mold, 
causing the adhesion between the chips and the molten cast iron.  That is, the method is 
quite simple but very effective.

　Besides its application to cutter cones, the technology is expected to apply for various car 
and machine components.
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Related materials
New Industry Creation Technical Research Development Project Result 
Report: Edited by Iwate Industrial Promotion Center (2002)

Details of Technology

What are its applications?

Using the enclosing-casting joining method, joining 
between cast iron and heterogeneous materials becomes 
possible.
*Development of joining technology with simple process 
and low joining costs
*Joining between fractured part and base material 
becomes possible.
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What kind of technology is this?
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鋳包み法を用いて鋳鉄と異種材料との接合が可能に 

・プロセスが簡単で、接合コストが安い接合技術の開発   

・破断箇所 母材の接合が可能 

 
  

カッターコーンはトンネル掘削機の先端に取り付ける刃の役目をする工具である。従来、素

材から機械加工でカッターコーンの形状を作り、これで穴を開けて超硬チップを圧入して製造

していた。この方法ではチップの大きさに合わせて挿入穴を開ける手間が必要なこと、さらに

トンネル掘削時にチップが脱落するなどの問題があった。そこでプロセスが簡単で、接合コス

トが安い接合技術の開発が要求された。 
本方法では、鋳包み技術を応用した球状黒鉛鋳鉄と超硬チップとを一体成型できる接合技術

の開発を試みた。今回開発した方法は、鋳型に超硬チップをあらかじめセットし、これに球状

黒鉛鋳鉄溶湯を流し込むことで溶湯とチップが融着して接合が起こるという極めて簡便で効果

的な方法を開発した。 

 

 

 

 

 

 

 

 

 

 

 

 
カッターコーンの他に自動車部品、機械部品への応用が期待される。 

関連特許  

関連資料等 
新産業創造技術研究開発事業成果報告書：いわて産業振興センター編

（2002） 
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