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Effect of Different Alloying Processes on Inclusions of 18Cr
Ultra—pure Ferrite Stainless Steel during Refining Process
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Abstract: Effect of different alloying processes on inclusions of 18Cr ultra-pure ferrite stainless steel during refining pro-
cess were investigated by using industrial experiments and thermodynamic calculations. The results showed that the inclu-
sion type of 18Cr ultra-pure ferrite stainless steel before titanium alloying is CaO-Al,0,-MgO, and the inclusion type
changes to Ca0-Al,0,-MgO-TiOy after titanium alloying. After titanium alloying, the number density of inclusions and the
weight percentage of TiO, in Nb-Ti double stable heats number (Ti: 0. 181%, Nb: 0. 147%) are lower than those in
single Ti stable heats number (Ti: 0. 324%).
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Tablel Chemical composition of 18Cr ultra—pure ferrite stainless steel at the different melting stage %
BT ZE C Si Mn P S Cr N Ti Nb Al
PR 1-8KG Ak 0.006 0.14 0.13 0.018 0.001 18.36 0.009 0.004 0.002 0.023
PR -5 G e fb)E 0.007 0.25 0.20 0.018 0.001 18.37 0.009 0.181 0.147 0.031
PR 2-5k G &b 0.008 0.21 0.16 0.016 0.001 18.32 0.007 0.003 0.001 0.021
Px -G s 0.009 0.32 0.16 0.017 0.001 18.36 0.007 0.324 0.001 0.030
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Fig. 1  Element distribution dlagram of inclusions before titanium alloying :
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Fig. 2 Element distribution diagram of inclusions after titanium alloying : (a) heat Nol, (b) heat No 2
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Fig. 3 Composition of inclusions (before titanium alloying)
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Fig. 4 Composition of inclusions (after titanium alloying)
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Fig.5 Number density of inclusions
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Fig. 6 Equilibrium phase diagram of Al-Ti-0 oxide
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