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Development of Nitrided P/M High Speed Steel with High Toughness
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HOSOMI Ryohei, MIURA Kodai, OCHI Ryosuke, YAMAMOTO Takahisa, OHNISHI Shinya,
SAWADA Toshiyuki

Synopsis: P/M high speed steel is used as a material for dies and tools used in plastic processing. In recent years, dies

tend to be used under tough conditions. Dies are subject to damage due to deformation, cracking, and wear,
and shortening of their life is a problem. Therefore, materials that have not only high hardness and toughness
but also excellent wear resistance and seizure resistance are required. To solve this problem, nitrided P/M high
speed steels that contain high concentration of nitrogen were developed. Nitrided P/M high speed steel that
has excellent wear resistance and seizure resistance is achieved by dispersing carbonitrides with excellent
slipperiness.
In this study, assuming the use of dies under higher load conditions, the compositions of nitrided P/M high speed
steel based on the composition of SPM®R8 that shows the highest toughness among P/M high speed steels were
investigated. As a result of evaluating hardness for four levels of Co content, it was found that when Co content
was medium or more, superior hardness was obtained compared to conventional nitrided P/M high speed steel.
By increasing Co content that has the effect of raising the martensitic transformation start temperature, it was
thought that the forming of retained austenite was suppressed and high hardness was obtained. As a result of
evaluating toughness, it was found that when Co content was medium or more, high toughness was obtained.

Keywords: powder metallurgy; P/M high speed steel; nitriding; martensitic transformation start temperature; retained austenite.
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Fig. 2 Ms temperature of SPM"R8 with C replaced by N obtained
from Thermo-Calc.

Table 1 Compositions of test materials.
Alloy Fe Co C Cr Mo V
0-Co Bal. 0
Low-Co Bal. Low Patent Composition

Medium-Co Bal. Medium (Equivalent to SPM®R8)
High-Co Bal. High
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Fig. 3 Cross-sectional back scattered electron images of test

materials and SPM"X4N.
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Fig. 4 Average particle size of carbonitride and carbide of test

materials and SPM®X4N.
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