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Development and Current Situation of CPC Roll for Hot Rolling
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Synopsis:

The development and widespread of high-speed tool steel (generally called as HSS) type rolls has been one of the
important innovations not only in the field of rolling mill roll but also in the steel rolling field. This roll was developed
by two seed techniques with the new HSS material and the CPC process (Continuous pouring Process for Cladding),
and the roll was referred to as CPC roll. The CPC process has been developed by FUJICO CO., LTD originally as manu-
facturing method of composite material, which is an ideal process capable of freely manufacturing highly perfor-
mance materials and adopting a strong and tough core material. CPC rolls display the excellent performances on
wear resistance and surface texture mainly on hot rolling, and they are widely applied currently. 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 CPC roll contributed to the progress of the rolling technology. In addition, we developed a new
technology to re-birth the used CPC roll through cooperation with welding. As a result, we achieved high perfor-
mance rolls at economical cost. This new roll is an ECO type roll, establishing a complete recycling system for rolls,
reducing CO2 emissions by 55% and they are responding to social demands.
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Fig.1 Transitions of work rolls for hot strip mill finishing train.
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Fig.2 Nlustration of CPC process.

Fig.3 Sectional macrostructure of roll manufactured by CPC process ,
(a)Cross section, (b)Longitudinal section.
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Fig.4 Typical microstructure of high speed steel tool type shell
material manufactured by CPC process .
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Fig.5 Application of high speed steel rolls in typical rolling mills.

Table 1 Chemical compositions, metallurgical features and hardness of main type rolls.

Chemical composition (mass %)

Microstructure

Roll material c I niler Mol v I w ! oters Graphmtﬁfrbide- ”a{ﬂ’g‘i”
Cm"ea_caSt _im?cu 35| NA | NA | NA | NA | NA | NA Fine pearite, Batnite 60-85
castiron (C) | 35| 5| S2| S1|[NA| NA| Na = ganite 7585
Adamite (AD) Do S1[S2 S0 NA | NA| NA NF?Rg'pegr?istg' 3055
?;ﬂ?}f;‘,:omi(lﬁ?cﬂ 30| 2| 20| a| 53 NA|ONA | o manensite 70-80
e S AN IR -

Mote) Hardness of typical carbides; FesC:HV840-1,340, (Cr,Fe);Cs:HV1,600-2,410, VC:21,00-2,800, (Fe,Mo)sC:HV1,820-1,950.
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Fig.7 Wear of rolls during finish rolling in hot strip mill.
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Fig.8 Comparison of surface appearance of rolls used in hot strip
finishing mill, conventional roll: high-chromium cast iron (early
stand) and indefinite chilled cast iron (later stand).
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Fig.9 Change of roll performance for CPC rolls in typical rolling mills.
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Fig.11 Overviews of re-birth operation in journal of CPC roll.
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B3 : CPC casting, N:HT&Machining,
- []:Core material, :Overlay weld
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Fig.12 Reduction of CO2 emission with re-birth of CPC roll
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Fig.14 Comparison of surface appearance of CPC rolls used in bar mill
4th V stand.
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Fig. 15 Benefits obtained by introduction of CPC rolls with re-birth
into rolling mill.
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