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e O (J£3C) : This study aims at developing materials with different types of carbides and
nitrides and setting guidelines for improving the fatigue properties of these materials. Ultrafine-grained
steel, the chemical ingredients in which were appropriately controlled, was nitrided, and gigacycle
fatigue properties were examined. The results confirmed that the gigacycle fatigue properties were
improved by the synergetic effect of the precipitated fine cementite particles and fine nitrides. In
addition, it was confirmed that internal fracture can be suppressed by effectively cleaning the material.
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(a) FEASHH R
Material C Si Mn P
15C 0.16 | 0.31 | 1.51 |0.010
45C-1.5Mn | 0.47 | 0.30 | 1.49 |0.009
15C-P 0.18 | 0.30 | 1.48 |0.117
45C-P 0.48 | 0.30 | 1.49 |0.108
45C-0.4Mn | 0.47 | 0.32 | 0.36 |[0.011

(b) Fe-Mn £

Material C Si Mn
0.0Mn 0.04 | 0.00 | <0.01
0.5Mn 0.05 | 0.00 | 0.44
1.0Mn 0.05 | 0.00 | 0.96
2.0Mn 0.05 | 0.01 | 2.01
4.0Mn 0.04 | 0.00 | 3.70
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Material C Si Mn Ti Nb B \%
Ti 0.05 [ 030 [ 151 | 0.36 - - -
Nb 0.05 [ 031 1.48 - 0.26 - -
Bl 0.05 [ 030 | 1.49 - - 0.00 -
B2 0.05 [ 030 | 1.49 - - 0.01 -
Vi 0.15 | 0.31 1.48 - - - 0.20
V2 0.05 [ 030 | 1.49 - - - 0.40
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