


Because Vanadium is produced by a limited
number of countries and is a scarce resource with
availability risk®, an alternative element has been
sought. Thus, Kobe Steel has focused on Titanium,
which is considered to have a large output with less
risk of unavailability, and which forms carbide as
in the case of V. The company conducted a study
on the effect of Ti addition on impact resistance
and machinability to determine the feasibility of
substituting Ti for V.

2. Experimental procedure
2.1 Materials tested

Table 1
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specimens Steel A and Steel B were observed in detail
to elucidate the phenomena that occurred during the
impact test.

3.1.1 Fracture surface observation

Fig. 5 shows the SEM micrographs of fracture
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Firstly, Ti is an element having a strong affinity
with C, forming carbide. Another carbide forming
element, V, has been known to decrease the diffusion
rate of C'™. Thus, Ti is assumed to decrease the
diffusion rate of C, as in the case of V. The decreased
diffusion rate is considered to suppress diffusion
transformations such as ferrite transformation and
pearlite transformation.

Next, a detailed study was conducted on the
increase of hardness. The hardness increase is
attributable both to the precipitation hardening effect
of TiC and the decrease in the ferrite fraction. To
verify the effect of the ferrite fraction on the
hardness change, a mixing rule was adapted for
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