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Synopsis
When looking back on these ten years, the main key word related to the material development includes "Simultaneous the
world", "Drastic transformation”, and "Negative environmental impact decrease”, etc.

It can be said that "Negative environmental impact decrease" that assumes the amount of the CO, exhaust to be one quantitative
index joins as an axis of coordinate of new development in addition to making to high strength so far and lowering the cost, and
the priority level rose rapidly in the steel material development according to such a background.

About the miniaturization, the adoption of the high strength material and the technique of making to high strength is requested
to down it by the part reduction and one size, and lowering the cost in which the process of manufactures of lightening and parts
for parts or the entire units are changed is achieved by the alloy design and optimizing the part manufacturing process.

Development and the practical use of the negative environmental impact decrease steel advance to limit the use of the negative
environmental impact material, the rare metal also soars as a negative environmental impact decrease, and the material
development that pays attention to the saving resource, the conserve element, and energy conservation is executed aggressively.
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Fig.1. Microstructures of atmosphere-carburized and vacuum-carburized specimens.
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Table 1. Chemical compositions of super carburizing steels.

[mass%]
C Si Mn Cr Mo
DCDG1 0.14/0.220.30/0.50(0.30/0.50 | 2.0/3.0 -
DCDG2 0.14/0.220.30/0.50|0.30/0.50 | 3.0/4.0 -
DCDGS3 0.14/0.22(0.30/0.50 (0.30/0.50 | 4.0/5.0 -
DCDG4 0.14/0.220.30/0.50|0.30/0.50| 2.0/2.5 | 0.40
DCDG5 0.14/0.22|0.50/0.80|0.30/0.50| 2.0/2.5 | 0.60
JIS SCr420H |0.17/0.23 (0.15/0.35(0.55/0.95|0.85/1.25| -
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Fig.3.Carbide morphology of the super carburized
specimen near surface.
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Fig.4. Relationship between pitting resistance ratio and
hardness after tempering at 573 K.
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Fig.5. Relationship between impact energy and number
of cycles to failure.
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Fig.6. Bending fatigue properties.
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