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Solidification Properties and Ferrite Distribution
Characteristics of 316H Austenitic Stainless Steel
Calculated Based on Thermo—Calc
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Abstract: This study aims to optimize the homogenization process of 316H austenitic stainless steel slabs through simula-
tion calculations using the Thermo-Calc software, with the goal of reducing the high-temperature ferrite content in the final
product. The equilibrium and non-equilibrium solidification path simulations were conducted, in combination with metal-
lographic analysis of actual cast slab samples, to determine the optimal homogenization heat treatment parameters, thus ef-
fectively reducing the ferrite content. Prior to optimization, the slab was homogenized at 1 250 °C for 1 000 minutes, result-
ing in a final product ferrite content of 3% to 4%. Through improvements to the homogenization process, the process was
adjusted to two stages, : the first stage involved holding at 1250 °C for 250 minutes, followed by the second stage at
1 180 “C for 250 minutes. The optimized process reduced the ferrite content in the finished product to below 1%, while sig-
nificantly improving the material’s microstructure. After the process optimization, the tensile strength and impact tough-
ness of the finished product at room temperature met the material standard requirements. Moreover, the experimental re-
sults indicate that adjusting the homogenization temperature and holding time effectively promotes the transformation of fer-
rite to austenite and reduces the segregation within the solid solution.

Key Words: 316H; Scheil Solidification; Thermo-calec Simulation Calculations; Slab Homogenization; High Tempera-
ture Ferrite
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Fig. 1  Schematic diagram of cast slab sampling
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Table 1 Chemical composition control of 316H austenitic stainless steel %
T H C Si Mn Ni Cr Cu Mo N
BRI 0.047 0.42 1.65 12.26 17.13 0.03 251 0.065
ARSI 0.04~0.05 <0.60 1.0~2.0 11.5~12.5 17.00~18.00 <0.10 2.5~2.7 0.050~0.070
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Fig. 2 Ferrite distribution of 316H casting billet at different positions along the thickness direction: (a)—(h) figures respectively rep-

resent positions 1-8 in the sampling diagram in figure 1
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Fig. 6 Ferrite morphology of finished steel plates under various homogenization treatments : (a)(h) 1 250 °C for more than 1 000 min-
utes; (¢)(d) 1250 °C for 250 minutes followed by 1 180 °C for 250 minutes
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