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Effect of Tempering on the Mechanical Properties of Martensitic
Stainless Steels Fabricated by Centrifugal Casting
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Abstract

A new approach of producing martensitic structure for guide-roll materials was developed using centrifugal casting instead of
classic overlay welding process. Centrifugal casting offered a simpler process, fewer defects and even microstructures. Especially in
terms of thermal fatigue cracking which usually occurs in the HAZ of welding beads of used continuous caster guide roll materials
made by overlay welding process. A typical tensile strength of 1,600 MPa was obtained by this process and was higher than typical
tensile strength(800~1,200 MPa) with overlay welding technique. Tempering at 400~550°C for 2 hrs was observed to have sig-
nificant precipitate hardening effect which increases strength and elongation. Nitrogen content from the Cr-N input in the casting
process was found to have positive contribution to decrease the volume fraction of 8-ferrite which directly corresponds to increasing

strength of the roll materials.

Key words : Continuous casting roll, Roll hardfacing, Centrifugal casting, Martensitic stainless steel, Tempering.
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Table 1. Chemical compositions of the typical centrifugal casting specimens (in wt. %).

No. C Cr Ni Mo Cu w Nb \% Si Mn Al N Fe
1 0.12 11.5 2.0 0.6 0.24 0.4 0.28 0.01 0.38 0.95 0.45 0.01 Bal.
2 0.15 10.5 24 1.0 0.07 0.4 0.27 0.07 0.11 0.54 0.50 0.15 Bal.
3 0.14 11.0 2.5 1.5 0.30 0.4 0.28 0.30 0.28 0.61 0.02 0.12 Bal.
4 0.12 11.2 2.6 1.3 0.37 0.4 0.23 0.37 0.23 0.61 0.02 0.16 Bal.

Fig. 1. Typical thermal fatigue cracks commonly observed in the
welding beads of used continuous caster guide roll materials
made by overlay welding process.
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Table 2. Phases volume fraction of various as-cast specimens.
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temperatures for two hours.
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