Figure S1 shows the quantification of the effect of grid size on the simulation
results for DC casting. From the picture, we can see that the simulation results are
minimally affected by the mesh size. Therefore, the uniform grid dimensions of the slab
and the crystallizer were set to 10 mm in this study, with computational efficiency and

accuracy in mind.
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Figure S1. The quantification of the effect of grid size on the simulation results for DC casting: (a)

temperature distribution, (b) strss distribution, (c¢) hot cracking susceptibility



Figure S2 shows the contour maps results regarding the impact of different casting

speed on the temperature field, stress field, and microstructure of the DC cast billet.
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Figure S2. Contour maps of different casting velocities on DC casting: (a) temperature field, (b)

solid fraction, (c) stress field, (d) solidified structure.



Figure S3 shows the contour maps results regarding the impact of different

primary cooling intensities on the temperature field, stress field, and microstructure of
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the DC cast billet.
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Figure S3. Contour maps of different PCIs on DC casting: (a) temperature field, (b) solid fraction,

(c) stress field, (d) solidified structure.



Figure S4 presents the contour maps results regarding the impact of different
secondary cooling water flow rates on the temperature field, stress field, and

microstructure of the DC cast billet.
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Figure S4. Contour maps of different SCWFRs on DC casting: (a) temperature field, (b) solid

fraction, (c) stress field, (d) solidified structure.



Figure S5 presents the quantitative results of different process parameters on hot

cracking susceptibility for DC casting.
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Figure S5. Quantitative results of different process parameters on HCS for DC casting: (a) different
pouring temperatures, (b) different casting speeds, (c) different primary cooling intensities, (d)

different second cooling water flow rates.



Figure S6 presents the schematic of the location for measuring first principal stress.

Figure S7 shows the schematic of the location for measuring microstructure.

375mm

wuOs|

Measarement points

Figure S6. Schematic of the location for measuring first principal stress.
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Figure S7. Schematic of the locations for measuring microstructure.



