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Effect of Cu, As, Sn on Surface Quality of
Hot Rolled Plate of C-Mn Steel

Geng Mingshan', Wang Xinhua', Zhang Jiongming', Xiao Jiguang’ and He Kuangnian’
(1 School of Metallurgical and Ecological Engineering, University of Science and Technology, Beijing 100083 ;
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Abstract The snrface micro cracks of 25 mm hot rolled plate rolled by cast slab of C-Mn steel (0. 13 ~0.20C,
1.00 ~ 1. 60Mn, 0. 09Cu, 0. 07As, 0.058n) have been studied by scanning electron microscope and X-ray energy disper-
sive spectrometer. Results showed that there was thin oxidizing-decarburizing layer at both sides of surface crack, the crack
fractured along grain-boundary and the low-melting-point Cu-As-Sn enriched phases existed at steel matrix near crack. In
production practice, as Cu, As, Sn content in steel was respectively controlled <0.02% , the surface net cracks of hot
rolled plate were basically eliminated.

Material Index Cu, As, Sn, C-Mn Steel, Hot Rolled Plate, Surface Crack, Low-Melting-Point Enriched Phase
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Fig.1 Morphology of hot rolled plate surface micro-cracks of C-
Mn steel
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Table 1 Chemical composition of 25 mm hot rolled plate of
C-Mn steel /%

C Si Mn P S Cu As Sn

0.13 - 1.00 ~
0.20 93 160

0.020 0.020 0.09 0.07 0.05
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Fig.2 X-EDS line scanning spectrum at scale-base metal of cast slab of C-Mn steel ( a- Cu; b- As; ¢-Sn) ; analysis of scale at loca-

tion 1 (Table 2) in cast slab scale of C-Mn steel (d)
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Table 2 Analysis of cast slab scale of C-Mn steel by X-ray
energy dispersive spectrometer { X-EDS) /%

AN Si Ca Mn Fe As Sn

5185y 1.09 0.36 2.13 95.83 0.23 0.36
BT 2.16 0.50 2.15 94.85 0.17 0.17
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Fig.3 Morphology of 25mm hot rolled plate surface crack of C-Mn steel (a); X-EDS line scan curves of Sn, As and Cu in hot rolled
plate surface base metal (b) ; location 1 and 2 for X-EDS analysis of scale layer (table 4) in both sides of crack (c¢)
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Table 3 Analysis of hot rolled plate scale layer of C-Mn
steel by X-EDS /%

Si S Fe Cu As Sn
A& 0.57 0.48 86.38 0.47 11.52 0.58
BF 1.15 0.8 88.48  0.43 8.80 0.28
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Table 4 Analysis of scale layer at hoth sides of hot rolled

plate crack of C-Mn steel by X-EDS, at location 1 and 2 in

Fig. 3(c) /%

hE 0 Si Fe Cu As Sn
1 A& 9.01 0.96 66.65 16.04 1.88 5.46
FF 26.64 1.62 56.45 11.94 1.18 2.17
2 FR& - 0.36 91.55 1.83 5.30 0.96
BT - 0.73 93.16 1.63 4,02 0.46
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