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Test and Study on Relative Hot Plasticity of MnS Inclusion in a
New Free-Cutting Stainless Steel TBPS

Luo Gang and Wang Huimian
(State Key Laboratory of Advanced Stainless Steel, Taiyuan Iron and Steel Group Co Ltd, Taiyuan 030003 )

Abstract The test free-cutting stainless steel TBPS (/% . 0.02C, 0.75Si, 1.50Mn, 0.008P, 0.21S, 19.70Cr,
1. 10Mo, 0. 11Pb, 0. 008Te) is melted by vacuum induction furnace + electro-slag remelting (ESR) ( ®350 mm, 500 kg
ingot) , and the relative hot plasticity of MnS inclusion in ESR ingot with deformation 10% ~70% at 900 ~ 1 200 °C has
been tested and studied by Thermomechanical Simulator Gleeble 3800. The resulis show that at 900 ~ 1 100 °C with in-
creasing deformation the relative plasticity index y of MnS inclusion decreases; at 1 200 °C the effect of deformation on the
relative plasticity index -y of MnS inclusion is minor; and with increasing the deformation temperature, the relative plasticity
index y of MnS irends towards decreasing, especially at 1 200 °C the relative plasticity index v decreases obviously. In or-
der to decrease the elongation deformation of MnS to get better free-cutting performance, it available for steel TBPS to hot
deform by larger pass deformation at higher temperature.
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Table 1 Analysis of tested steel TBPS /%
C Si Mn P S Cr Mo Ph Te
0.02 0.75 1.50 0.008 0.21 19.70 1.10 0.11 0.008
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Fig. 1  Morphology of steel TBPS ESR ingot (a) and MnS in-
clusion in ingot (b)
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Fig.2 Morphology of MnS inclusion in steel TBPS ESR ingot being in hot-compression with deformation 10% (a,, b,, ¢, and d,),

30% (a,, by, ¢c;and d,), 50% (a,, by, c;and d,) and 70% (a,, b,, c,and d,), 0.1s™"', at900 C (a,, a,, a, and a, ) ; 1000
C (b,, b,, byand b,); 1100 °C (¢,, c,, c;and c,) and 1200 C (d,, d,, d; and d,)
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Table 2 Average ration longitudinal-transverse axis ( A, ) and relative deform-
ation index (+y) of MnS inclusions in steel TBPS
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Fig.3  Influence of deformation and temperature on relative

plasticity index of MnS inclusion in steel TBPS
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