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Effect of S, Ce and Bi on the Performance of
1.0 wt%Ba-Fe-Si Inoculant in Gray Cast Iron Melts

Hae-Wook Kwon' and Won-Sik Nam*

Abstract

The effects of three minor elements, S, Ce and Bi, on the inoculation ability and fading behavior of 1.0 wt%Ba-Fe-Si were
investigated through thermal analysis. The performance of 1.0 wt%Ba-Fe-Si inoculant was better and more consistant at the high
temperature range of 1,450~1,500°C than that of low one of 1,300~1,400°C. That was improved with individual addition of three
minor elements. The optimum amount of addition was 1.0% of the weight of inoculant added, respectively. That was improved
also by the simultaneous addition of two or three kinds of minor elements. Even though worse with the addition of two kinds of
them simultaneously than with individual addition, that was improved with the simultaneous addition of all three kinds over that

with the individual one.
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Fig. 1. Flake graphite types developed at various degrees of
undercooling of the eutectic liquid and the effect of
inoculation on these structures [7].

GraPhite

Eutectic
Temperature

o ¥ __ S

2 1 5 A

Graphite ;

E Type .'_

o D

; {

- Degree of

Undercooling

Time

Fig. 2. Examples of typical cooling curves of irons exhibiting
ASTM types A, B and D graphite. The relative
undercooling associated with these graphite types is
illustrated schematically [7].
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Table 1. Chemical compositions of charging materials, additives and inoculant

(Wt%)
Materials C Si Mn P S Ba Al Remark
Pig iron 441 1.58 0.36 0.021 0.080 - -
Steel scrap 0.025 0.001 0.73 0.015 0.006 - -
Fe-75 wt%Si - 76.37 0.03 0.003 - 1.73
Fe-74 wt%Mn 6.72 0.50 74.00 0.35 0.005 - -
1.0 wt%Ba-Fe-Si 74-79 0.8~1.3 - - 0.8~1.3 0.8~1.2
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Fig. 3. Thermal analysis apparatus.
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Fig. 4. Variations of the contents of carbon and silicon and
resultant carbon equivalent before, after the inoculation
and with holding time at 1,450~1,500°C.
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Fig. 9. Variation of microstructure after inoculation with 1.0 wt%Ba-Fe-Si without and with the addition of minor elements indi-
vidually and simultaneously during holding at the temperature range of 1,450~1,500°C.
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