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Development of High-strength, Nitrocarburized Crankshaft with Control of Vanadium Carbonitride
Precipitation by Normalization
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ABSTRACT

A high-strength crankshaft with a high productivity
has been developed. This crankshaft development sought
to balance high fatigue strength, machinability and
straightening ability. Vanadium is known as a
precipitation strengthening element, and the development
focused on the fact the amount of solid solution of
vanadium in steel is dependent on the heating
temperature. A material was developed in which a high
level of strength could be achieved through control of
the normalizing temperature, for which conditions could
more easily be set, rather than controlled cooling
following hot forging. Optimization of the normalizing
temperature helped to enable the achievement of a 30%
or more increase in fatigue strength against the existing
material, while maintaining machinability and
straightening ability.
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Fig. 1 Hardness transition curve design
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Fig. 2 Microstructure of conventional carbon steel
and conventional alloy steel
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Table 1 Chemical composition of conventional alloy steel and developed steel

Steel Grades C Mn S Cr \% Al Pb
Conventional alloy steel 0.23 1.00 0.055 1.00 - 0.016 0.08
Sample | 0.47 0.75 0.048 0.15 0.30 - -
Sample Il 0.45 0.74 0.049 0.30 0.29 - -
Sample Il 0.43 0.75 0.047 0.30 0.15 - -
Developed steel * 0.47 0.75 0.060 0.15 0.30 - -

* Based on Sample |
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