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Formation Mechanism of Sliver-type Surface Defect with Oxide Scale on Sheet and Coil

Masafumi ZEZE, Arata TANAKA and Ryoji TSUJINO

Synopsis : Laboratory rolling test of continuously cast steel slab with artificial defects was conducted to determine the origin of sliver-type surface de-

fects with oxide scale on sheet and coil. The results obtained are summarized as follows:

(1) The surface crack and pinhole could be the origins of sliver-type surface defects with oxide scale.

(2) The deformation behavior of crack-type artificial defects during rolling varied depending on the depth and width of artificial defects,

and on the kinds of steel.

(3) The crack-type artificial defects of Ti-SULC steel tended to remain after rolling than those of LC-Al-K steel and SUS430 steel, be-

cause of the difference in the oxidation behavior at the subsurface during heating.

(4) The critical depth for the pinhole-type artificial defects to be exposed by rolling was estimated to be about 4 to 5 mm.

Key words: continuous casting; heating; rolling; ultra low carbon steel; low carbon steel; stainless steel; oxidation; surface defects; sliver.
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Table 1. Chemical composition of slab samples (mass%).

Grade | C | Si 'Mn| P | S | AL | Ti | Cr

) Ti-SULC|0.0017|0.012 | 0.086 | 0.009 [0.0084! 0.038 | 0.057
1) LC-AIK |0.0486/0.006 | 0.229 | 0.0130.0044] 0.030 |

c)SUS430 |0.0554|0.312|0.120:0.914,0.0018:0.117 16.13
d d

(@) Crack type (b) Pinhole type

Fig. 1. Illustration of artificial defects.
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Fig. 2. Experimental procedure.

Table 2. Diameter, depth and gap of artificial defects.
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Fig. 3. Surface of samples with crack type defects after
hot rolling for LC-AI-K steel. (Reduction
R=98.4%).
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Fig. 4. Change of width of crack type defect for LC-Al-K

steel. (Reduction R=98.4%)
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Fig. 5. Change of length of crack type defect for LC-Al-K
steel. (Reduction R=98.4%)
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Fig. 6. Change of depth of crack type defect for LC-Al-K
steel. (Reduction R=98.4%)
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Fig. 7. Change of depth of crack type defect for SUS430
steel. (Reduction R=98.4%)
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Fig. 8. Change of depth of crack type defect for Ti-SULC
steel. (Reduction R=98.4%)
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Fig. 9. Critical depth of crack type defect to disappear.
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Fig. 10. Depth of exposed defects after hot rolling for LC-
Al-K steel with pinhole type defects. (Reduction
R=288%)
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Fig. 11. Depth of exposed defects after hot rolling for Ti-
SULC steel with pinhole type defects. (Reduction
R=88%)
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Fig. 12. Photomicrographs of the oxide scale formed on samples with artificial defects after 2.5h oxidation at 1200°C in
N,+3~4vol%0, gas.
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Fig. 16. Schematic illustration of scale formation.
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Fig. 17. Photomicrographs of cross
section of samples with pin-
hole type defect after hot
rolling. (Reduction R=
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Fig. 21. Influence of heating time on subsurface oxidation.
(Ti-SULC, 1130°C, 3 vol%0,)
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Fig. 22. Relation between heating time and depth of grain
boundary oxidation.
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