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Heat Flow Analysis of Ferritic Stainless Steel Melt during Ti wire feeding
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Abstracts

Recently an increase in production cost of 300 series stainless steel with a sudden increase in nickel cost has caused a decrease
in demand for 300 series stainless steel so that 400 series stainless steel has begun to make a mark. Although 400 series stainless
steel has good properties, it has a problem of lack of corrosion resistance. There is Ti in 400 series stainless steel alloys to solve the
problem above and it has lower density than the others. For that reason, wire feeding process has been applied for adding Ti alloy
in 400 series stainless steel. This paper presents consideration of variation on the depth of wire dissolution by conditions of wire
feeding which are wire injection speed, the temperature of molten steel, wire diameter and bubble generation rate. The computer
program for solution of conducting wire feeding has been developed in Flow3D.
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Fig. 2. The schematic diagram of simulation model setting : (a) ladle,
(b) liquid steel and wire, (c) mesh domain.
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Fig. 3. Variations of depth of wire injection.

(a)

1.8m

Fig. 4. Modification of mesh domain for Ar gas stirred simulation :
(a) modifiedmesh domain, (b) established mesh domain.
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Fig. 5. The Schematic diagram of mathematical model : (a) ladle,
(b) section diagram of wire, (c) temperature distribution in
the ladle.
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Fig. 7. The schematic diagram of wire dissolution (injection spped : 12 m/min, temperature of liquid steel : 1600°C) (a) 1sec, (b) Ssec, (c)

15sec, (d) 25sec, (e) 30sec.
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Flg. 8. Results of simulation by variation of injection speed (tem-
perature of liquid steel : 1600°C, simulation time : 30sec).
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Fig. 10. Results of simulation by variation of temperature of liquid
steel (injection speed:-12 m/min, simulation time : 30sec).
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Fig. 11. Effect of temperature of liquid steel on depth of wire injection.
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Fig. 12. Results of simulation by variation of wire diameter (injection
speed : -12 m/min, temperature of liquid steel : 1600°C).
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Fig. 13. Effect of wire diameter on depth of wire injection.
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Fig. 14. Results of simulation by variation of stirred velocity by Ar
gas (injection speed : -10 m/min, temperature of liquid steel

: 1600°C).
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Fig. 15. Effect of stirred velocity by Ar gas on depth of wire injection.
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Fig. 16. Results of simulation by variation of stirred velocity by Ar
gas (injection speed : -12 m/min, temperature of liquid steel
: 1600°C).
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Fig. 17. Effect of stirred velocity by Ar gas on depth of wire
injection.
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Fig. 18. The schematic diagram of wire feeding of stirred liquid
steel by Ar gas : (a) blowing in Ar gas, (b) Bubble Plume, (c)
wire feeding with Ar gas, (d) wire feeding without Ar gas,
(e) wire front without Ar gas, (f) wire front with Ar gas.
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