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Pinhole and Inclusion Defects Formed at the Subsurface in Ultra Low Carbon Steel

Hiroyuki Yasunaka, Ryoichi Yamanaka, Takeshi Inoue and Tadashi Sarto

Synopsis : Excellent surface characteristics are necessary for the production of ultra low carbon steel sheet which is used for the

automobile.

Crack formation is not a serious problem in continuously cast ultra low carbon steel because of good

ductility at high temperatures. However, pinhole defects in slabs and sliver defects in cold sheets are often observed,
and they are the most harmful defects in producing ultra low carbon steel.

In this paper, the reason why pinhole defects are more likely to occur in ultra low carbon steel than other carbon steels
is discussed based on the investigations of gas composition in the pinhole defects and the relationship between pinhole

defects and solidification structure.

Furthermore, the origin of sliver defects with inclusions is discussed based on

investigations of inclusions found inside of the pinhole in the slabs and near the sliver defects in the cold rolled sheets.
Key words : ultra low carbon steel ; pinhole defect ; Ar gas bubble ; sliver defect ; Al,O5 inclusion ; uneveness of solidification ; nail
like structure ; viscosity of molten steel ; continuous casting.
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Fig. 1. Relation between Ar content and gas volume
in pinhole.
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Fig. 2. Relation between gas volume in pinhole and
volume of pinhole.
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Fig. 3. Solidification structure of longitudinal sec-

tion near the oscillation mark.
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Fig. 4. Occurrence ratio of nail like structure.
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Fig. 5. Lamination contour near the oscillation
mark in ultra low carbon steel.
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Fig. 6. Definition of uneveness of solidification and
inclination degree.
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Fig. 7. Uneveness of solidification of carbon steels.
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Fig. 9. Viscosity of molten carbon steels.
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Fig. 10. Terminal velocity of gas bubble in molten
carbon steels.
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Fig. 14. Appearance of sliver defect.
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