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Abstract

The past development of die steel was concerned with the cases in which one or two properties
were improved. However, the die and mold industry is exposed to the global competition, and is
expected to satisfy two or more material properties which are not only the material performances
such as strength and/or toughness, etc. but also the easiness of the die and mold manufacturing on
the machining, heat-treatment, and the surface treatment recently.

Then, we controlled the most kinds of alloying elements ,which are contained in the tool steel, in
the world by alloy design using computer, and developed a cold work tool steel with
above-mentioned six superior properties including both performances and easiness of
manufacturing. The friction behaviors of this material with and without surface treatment at

practical or fundamental test are shown.
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Fig3 Schematic drawing and condition of plate bending test
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Fig.4 Optical photograph of plate surface after galling load and stroke velocity

bending test(60spm, 1.5ton force, S80MPa)
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Fig.7 Observation result of worn edge of resin cutter mold

(a) Developed steel(9%) (b) SKD11(13.6%)
Fig.8 SEM microscopic photographs of etched steel surface.
Number in parentheses shows carbide content.
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Fig.10 Measurement of TiC film

die for 440MPa high tensile strength steel plate. adhesion force after 3 times.
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