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ABSTRACT  The effects of different inclusions on antimony precipitation and enrichment in steel during high-
temperature oxidation were investigated. It is found that in the Fe-1.5%Sb alloy specimen, antimony-enriched phases
precipitate at grain boundaries after water-quenching at 1100 ‘C. Manganese sulfide is more favorable for antimony
precipitation than oxide inclusions. The chemical composition of antimony-enriched phases is close to that of FeSb,
which is counsistent with the result calculated by the disregistry of lattice parameters between antimony particles and
the inclusions. Reducing the oxygen content or adding Ti in steel can increase the amount of manganese sulfide and
promote antimony precipitation, thereby decrease the amount of antimony segregation and solid solution, and change
the precipitation location of Sb in steel.
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Table 1 Chemical compositions of samples %

Y C Si  Mn S Sh Ti ¥
1 0.003 001 0.15 0.008 1.50 —
2 0130 025 0.15 0.008 1.49 0.0077
3 0120 034 134 0220 147 0.0130
4 0140 026 1.04 0220 148 0.0054
5 0120 034 134 0030 019 - 0.0100
6 0.120 0.34 1.34 0.030 0.20 0.03 0.0087
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Fig.1 Morphology and linear scanning result of antimony at grain boundaries in Sample 1: (a) boundary; (b) partial enlarged
drawing
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Fig.2 Morphology and distribution of inclusions in samples: (a) Sample 3; (b), (c), {d), (e) Sample 4; (f) Sample 6
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Table 2 Disregistry of lattice parameters between antimony

particles and the inclusions

Fris Al O3 SiO5 MnS§
a-Sb 10.50 16.61 13.84
FeSb 18.32 24.44 7.43
FeSby 18.18 20.99 9.73
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Fig.4 Morphology and chemical composition of antimony-enriched phases in the scale layer of Samples 2 and 3
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Fig.6 Line-scanning result of antimony along the scale layer of Sample 2 oxidized at 1100 C for 1800 s

1

0 1 1 1 i 1 1 1 1
0.00 7.45 14.90 22.36 29.80 37.25 44.70 52.16 59.61 67.06
FEE /um

B 7 253RFE 1100 CEAL 3600 s FEILERIT Sb MEHRMER

Fig.7 Line-scanning result of antimony along the scale layer of Sample 2 oxidized at 1100 'C for 3600 s
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Fig.8 Line-scanning result of antimony along the scale layer of Sample 4 oxidized at 1100 C for 1800 s
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Fig.9 Line-scanning result of antimony along the scale layer of Sample 4 oxidized at 1100 "C for 3600 s
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