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An Assessment on the Formation of Oscillation Mark of the
Continuously Casted Steel Slabs

Tae-Ho Park®, Ji-Hun Kim*, Joo Choi**, and Byung-Joon Ye

Abstract

In early solidification during the continuous casting of steel slabs, the formation of oscillation marks on the surface of slabs
was mainly affected by carbon contents and casting conditions. The control of oscillation mark is required for the HCR(Hot
Charged Rolling) process because the deep oscillation marks seriously deteriorate the surface qualities of steel slabs. The
metallographic study has revealed that the oscillation mark can be classified principally according to the presence or absence of a
small 'subsurface hook' and the depth of the oscillation marks in the subsurface structure at the basis of individual oscillation
marks. The subsurface hook of oscillation marks was either straight or curved. When the amount of overflow was small and the
subsurface hook was formed in the top of oscillation marks, the subsurface hook was straight and the oscillation mark was
shallow. The oscillation marks without subsurface hook have small early solidification shell and were formed wide. The actual
negative strip time(f,) was changed by the effect of meniscus level fluctuation Therefore irregular early solidification shell and
oscillation mark were formed. (Received September 9, 2003)
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Fig. 1. Schematic of continuous casting slab caster showing mold, fluid flow, and shell growth.
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Table 1. Previous results of the formation of oscillation marks.
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Fig. 2. Schematic representation of the formation of an oscillation marks.[5] a) with subsurface hook b) without subsurface hook
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Table 2. Casting conditions and chemical compositions of the slab samples.
chemical composition .
Sample % - Te (°C) Zlite) g f
No. i bp : m/min  cpm
C Si Mn P S Cu S-Al Nb N  Theoretical AT MM
1.27 140%3
AL 0003 001 0.008 0.013 001 0002 0033 0002 23 1420
125 138%3
1.42  157£3
A AHl 0002 001 0.011 0013 001 0002 0036 O 25 1534 22 1250
1.39 1553
AH2 0.004 001 0.120 0.012 0.008 0.001 0.040 0.002 12 1250 L4 1503
' ' ' ’ ' ' ‘ ' 142 150+3
1.03 1133
BH 0.161 025 0056 0017 0008 0003 0026 O 0 1519 2150
1.0 1073
B 20
BL 008 022 0.099 0011 0.002 0015 0.020 0.041 72 1521 1050 148 1633
' ' ' ‘ ' ' ' ' 149 16513

A: low-carbon steel ( <0.08wt.%C), B: medium-carbon steel (0.08~0.25wt.%C)
L: low casting speed (< 1.3 m/min), H: high casting speed (> 1.3 m/min)
T : wundish temperature, V: casting speed, f: frequency of mold oscillation
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Fig. 3. Typical appearance and surface profile of left narrow face in slabs.
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Fig. 7. Classification of oscillation marks according to the depth and subsurface hook.
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Fig. 8. Subsurface structure in the victinity of deep oscillation
marks with subsurface hook.
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Fig. 9. Subsurface structure in the victinity of shallow
oscillation marks with subsurface hook.
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oscillation marks without subsurface hook.
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