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Development of Steel for Nitrocarburized High Strength Crankshafts that is Quenched and

Tempered before Nitrocarburizing
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Abstract

We developed steel for nitrocarburized crankshafts which have high bending fatigue strength
and bending ability for straightening. Adjusting amount of chemical compositions and heat
treatment conditions lead to an optimum hardness profile and a fine microstructure. The fatigue
strength of the developed steel was measured with a rotary bending fatigue test. The Fatigue strength
of the developed steel was larger than that of a conventional high strength steel by around 10%.
Bending property was measured with a four-point bending test. It showed that the bending property
of the developed steel was comparable with that of a conventional high strength steel. Consistent
quality is expected because the hardness of the nitrocarburized layer in the developed steel is
constant regardless of cooling rate from nitrocarburizing temperature. It is assumed that the
robustness against cooling rate is brought by the mechanism of hardening that was precipitation

hardening with Mn and Cr complex nitrides.
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Effect of quench-and-tempering on fatigue strength and
critical strain of crack initiation in the nitrocarburized
carbon steel

1 BARMEOLFHER (mass%)
Chemical compositions of the developed steel (mass%)
C Si Mn Cr
Developed steel 0.40—0.45  0.15-0.35 1.5-2.5 0.3-0.5
S40C (JIS) 0.37-0.43 0.15-0.35 0.6-0.9 =0.20
S50C (JIS) 0.47-0.53  0.15-0.35 0.6—0.9 =020
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Images of the cross sections of the nitrocarburized layers
in (a) Developed steel and (b) S50C
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Inverse pole figures of ferrite phase of (a) Developed steel,

and (b) S50C analyzed with EBSD
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Effect of the cooling rate at the cooling following re-

heating on the hardness profiles of nitrocarburized S40C
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Effect of the cooling rate at the cooling following re-
heating on the hardness profiles of the nitrocarburized
developed steel
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and (c) Corresponding key diagram to (b).
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