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Apprication of the Ceramics Dry Coating Technology to Steel Materials Production Tools
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Abstract

From the viewpoint of environmental problem and cost reduction about steel materials production,
the research and development that the high life of the steel materials production tools using the
ceramics dry coating technology aimed at becoming it are carried out flourishingly. This report
introduces the result that Diamond-like carbon films (DLC) of high hardness and high adhesive
strength were prepared by plasma CVD process on the work roll for cold rolling. As a result of
cold-rolling examination of the nickel foil, it was confirmed that the adhesion to the work roll
surface was controlled and the nickel foil superiority in a surface property was provided.
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Shape of the work roll for DLC film deposition
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Chemical compositions of the work roll
mass%
Fe C Si Vv Cr Mn Co Ni Mo W Cu
Bal. 097 055 0.02 3.14 040 0.03 028 026 0.02 0.07
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[a-C]  amorphous carbon
[ta-C] tetrahedral a-C

[a-C:H] hydrogenated a-C
[ta-C:H] hydrogenated ta-C
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Ternary phase diagram of amorphous carbon
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Structure of diamond-like carbon (DLC) films
(mixture of diamond structure and graphite structure)
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Thickness of intermediate layer (nm)
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Work rolls appearance photograph after the DLC film
deposition
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(a) Precision cold-rolling mill for finish rolling of thin steel sheets

(b) Rolls constitution of the precision cold-rolling mill
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Cold-rolling mill used for a rolling examination
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Characteristics of DLC film on work rolls

. . Surface Friction Adhesive Nano-indentation Insulation
Color tone Film thickness . .
roughness coefficient strength Hardness Young’s modulus resistance
Gray 1.5um 0.046 0.130 48N 20GPa 190 GPa = 1 MQ-cm
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Analysis results of the friction coefficient of the work rolls
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