7 23— —tsukuru No.30(2022)

Bofir B X
GRS T B 0 BASE R OB AR AR TR D L

Development of CPC Process and Practical Application of High-performance Composite Material
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Abstract:

The continuous pouring process for cladding (CPC process) is epoch-making manufacturing
method for high-performance composite materials originally developed by FUJICO CO.,LTD., and
it is used to various rollers and rolling mill rolls. Especially, it attracted attention in the development
of high-speed tool steel type rolls that were put into practical use in Japan in the 1990’s. it was
evaluated as an ideal method for composite rolls that can freely manufacture high-performance
materials and adopted a strong core material. CPC rolls display the excellent performances more
than 5 times for the conventional rolls. As a result, the quality of the rolled product was improved
and the constraints caused by the rolling mill roll were remarkably eliminated, and the roll
contributed to the progress of the rolling technology. Recently we developed a new technology to
re-birth the used CPC roll through cooperation with welding. As a result, we achieved high
performance rolls at economical cost. This new roll has established a complete recycling system and
the reduction of CO; emissions by 55%, and they are responding to social demands.
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Fig.1 Development process of CPC-process, (a) conventional over-laying welding, (b) scaffold type vertical overlay welding, (c) rotation descent

overlay welding, (d) rotation descent type cast welding, (e) same method cast welding with arc heating, (f) continuous pouring cast welding

with induction heating.
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Fig.2 Interface shape and rate in continuous casting type with composite
material, (a) ideal shape, (b) alternative shape.
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Fig.3 llustration of CPC process.

Fig.4 CPC process in operation, (a) Overview of pouring,

(b) Appearance of just as-cast product.
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Fig.5 Sectional macrostructure of CPC roller.

Fig.6 Microstructure of CPC roller boundary.

Fig.7 Surface texture of run-out table roller with 13%Cr steel shell

material manufactured by CPC process.
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Fig.8 Wear of run-out table roller in hot strip mill.
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Fig.9 Typical microstructure of high speed steel tool type

shell material manufactured by CPC process.

Fig.10 Sectional macrostructure of roll manufactured by

CPC process.
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Fig.12 Wear of rolls during finish rolling in hot strip mill.
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Fig.16 Overviews of re-birth operation in journal of CPC roll.
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Fig.18 Change of manufacturing cost by re-birthing of CPC roll.
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Fig.19 Reduction of COz emission with re-birth of CPC roll.
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re-birth into rolling mill.
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