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Inclusions and Mechanical Properties of TMCP Steel under
Different RH Process Conditions
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{Abstract)

TMCP(Thermo Mechanical Control Process) steel was continuously cast (CC) by
varying the argon gas flow rate and vacuum time in the Ruhrstahl Heraeus (RH)
refining process. Using the CC specimens, the distribution of the inclusions and the
mechanical properties were evaluated. A lot of oxides and Al-O type inclusions were
observed. The average Vickers hardness did not show a constant, but showed
dispersion in a certain range. The shape and scale parameters of the CC specimen
with an argon gas flow rate of 160Nm’ and a vacuum time of 12 minutes was the
best. Mechanical properties (tensile strength, vield strength and elongation) were
consistent with the Weibull probability distribution analysis results. The impact
resistance was the best for CC specimens with an argon flow rate of 140 Nm® and a
vacuum time of 12 minutes. Although the inclusions and mechanical properties of the
CC specimens were evaluated according to the argon gas flow rate and vacuum time,
these values were no significant difference.
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Table 1. Conditions of Ruhrstahl Heraeus (RH) process and continuous casting (CC) process for each specimen

Ruhrstahl Heraeus (RH) process

- Continuous casti
Speci. Ar flow Vacuum Time (CC) proces;mg
(Nm®» | (Torr, min) (min)
TMCP
1412 140 18
TMCP
16-12 160 2, 12 17 - Shroud Nozzle Ar flow 90L/min
- Stopper Ar flow 5L/min
TMCP . .
19-12 190 23 - Immersion Nozzle(SEN) Ar flow 5L/min
- Flow of primary coolant (inside mold) and secondary
TZICP 140 20 coolant (outside segment) 0.78L/kg
14-10 - Casting speed 0.78m/min
%/[_Clg 160 2. 10 27 - Segment light pressure reduction 4mm
TMCP
19-10 190 16
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Fig. 4 Number of total oxides and Al-O inclusions
for 6 types of specimen
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Table 2. The estimated Weibull parameters in 6 types of specimen.

PP g ® ® @ ® ®
Shape parameter 63.8 51.9 39.1 47.4 41.8 47
Scale parameter 4457 464 459.6 446.8 455.2 441.8

Mean 442 459.8 453.4 4418 449.5 436.8
Standard Deviation 8.65 9.29 14.02 11.53 13.37 11.15
Coefficient of variation 0.02 0.02 0.031 0.026 0.03 0.026
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