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Abstract

The chemical composition, microstructure and peeling defects on the surface of hot-rolled low
carbon steel were detected and analyzed. The results showed that there was Zr element inclusion
in the black line peeling defect on the surface of the material. According to the tracking of the
production flow field, it was found that the main cause of the defect was the falling off of the nodu-
lar material in the slag line of the nozzle. The fallen nodular material entered the molten steel and
entered the slab with the continuous casting. During the rolling process, the existence of nodular
inclusion destroyed the continuity of the matrix, resulting in the defect in the rolling process.
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Figure 1. Black lines on hot rolled strip
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Table 1. Chemical composition (wt%)
& 1 EA S (Wto)

i C Mn S P Si Al Als
B BERE 0.04 0.18 0.016 0.010 0.005 0.047 0.045
AR FE 0.04 0.18 0.015 0.017 0.008 0.046 0.044
S € <0.12 <0.50 <0.040 <0.035 <0.30 - -
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Figure 2. The defect cross section sample of position 1
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Figure 3. The defect the cross section sample inside of position 3
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Figure 4. The defect micro-morphology and energy spectrum of position 1
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Table 2. The defect chemical composition of position 1 (wt%)
2. (LE 1 ERPEALEFERR 53 (Wt%)

JCR C o] F Na Mg Al Si S Ca Fe Zr
4E% 1162 30.29 5.47 3.48 1.68 16.58 1.90 0.22 1461  13.46 0.68

rE 2 SREGACI BAUESERA B 1 ShIEASEML, il 5@)Fr, XHEkiE A Anm) AT Be % oA &
HEFESA C. O, Fu Na. Mg. Al. Siv S. Ca. Fe il Zr JLE (e 5(b)F% 3 FiR).
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Figure 5. The defect micro-morphology and energy spectrum of position 2
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Table 3. The defect chemical composition of position 2 (wt%)
= 3. (UL E 2 ERFEALEFERR 53 (Wt%)
JLE C 0 F Na Mg Al Si S Ca Fe Zr
HE% 18.67 36.55 3.02 3.70 1.58 16.02 151 0.14 11.10 6.97 0.75
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Figure 6. The defect micro-morphology and energy spectrum of position 3
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Table 4. The defect chemical composition of position 3 (wt%)
F 4 (B IHEMREIUFERST (Wi%)

JLER C 0 F Na Mg Al S Ca Fe Zr
HEY% 5.80 39.07 8.26 1.41 1.17 20.64 0.34 15.79 5.26 2.25
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