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Abstract

The edge crack of 45 medium carbon structural steel plate is a common surface defect, which has a
direct impact on the yield and benefit of steel plate. Defect samples were analyzed through metal-
lographic methods, and the surface crack of 45 medium carbon structural steel plate with dense
oxidation dots and obvious oxidation characteristics was found. It was confirmed that there were
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cracks before the slab enters the heating furnace. Further analysis of defect samples showed that
the cracks had appeared in the high temperature stage of continuous casting, that is, they origi-
nated in the mold. The optimization and improvement for first cooling system and mold powder
were carried out, and the edge crack defects were reduced to less than 1%, which verified the re-
liability of the analysis results and the effectiveness of the measures.
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Figure 1. Morphology of edge defect of 60 mm
thickness 45# plate
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Figure 2. Morphology of irregular crack of 40 mm
thickness 45# plate
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Figure 3. Monthly average defect occurrence rate of differ-
ent slab sizes after rolling
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Figure 4. Macro morphology of corner defects of the plate
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Figure 5. Characteristics of crack extending from edge to in-
terior
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Figure 6. Oxide dots around cracks
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Figure 7. Decarburization characteristics of different parts
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Figure 8. Macro morphology of cracks on longitudinal Plane of
250 mm slab
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Figure 9. Macro morphology of cracks on longitudinal
Plane of 300 mm slab
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Figure 10. The edge cracks along the original austenite
grain boundary of 200 mm slab

[& 10. 200 mm HRITIAEBBIR R KA R F T

both sides of 200 mm slab crack
& 11. 200 mm HRIF LW FRID A [F] 45 B FHIE

DOI: 10.12677/ms.2021.114036

301

BB


https://doi.org/10.12677/ms.2021.114036

Wi 2

Figure 12. Different crystallization characteristics on both

sides of 200 mm slab crack
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Figure 13. Characteristics of oxidative decarburization in
200 mm slab crack zone
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Figure 14. The edge cracks along the original austenite
grain boundary of 250 mm slab
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Figure 15. Different crystallization characteristics on both
sides of 250 mm slab crack
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Figure 16. Different crystallization characteristics on both
sides of 250 mm slab crack
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Figure 17. Characteristics of oxidative decarburization in
250 mm slab crack zone
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Figure 18. The edge cracks along the original austenite
grain boundary of 300 mm slab
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Figure 19. Characteristics of serious oxidative decarburiza-
tion in 300 mm slab crack zone
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Figure 20. Different regions divided by cracks with different crystallization characteristics of 300 mm slab
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Table 1. Heat flux in 45# steel mold with different section size
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Table 2. Performance comparison of mold powder from different production lines
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Table 3. Optimization scheme of mold powder of 45# steel
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Figure 21. Overall shape of slabs after optimized of powder
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Figure 22. Edge feature of slabs after optimized
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Figure 23. Edge crack rate of finished products corresponding to different
specifications of slabs
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