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Elasto-plastic Stress Analysis on Formation Mechanism of Ghost-lines in Cold Rolled
Steel Sheet Produced from Continuously Cast Slab

Seiji Itovama, Kenichi Sormacui, Takaaki Hira, Masaru Tovopa and Masaru W asHio

Synopsis :

Ghost-lines (GL) observed at polished surfaces of cold rolled sheets, stretched perpendicular to rolling direction,
produced from continuously cast slabs were examined in order to investigate formation mechanism. Results obtained
were as follows.

(1)Degree of GL was influenced by conditions of segregations such as size, intensity, and position in the sheet.

(2)Simulations of the GL with elasto-plastic stress analysis were carried out under an assumption that there was
a difference in stress-strain curves between the sheet matrix and the segregation. It was revealed that a convex part
was formed at a stretched sheet surface and the convex height was proportional to the size of the segregation and
inversely proportional to the depth of the segregation part from the sheet surface. The actual behaviors of the GL in
the sheet produced from continuous casting slab can be quantitatively explained by the calculated results.

(3)From above, it was concluded that the GL was caused by existence of uneven part of mechanical properties

inside the sheet.

Key words : continuous casting ; ghost-line ; centerline segregation ; internal crack ; elasto-plastic analysis ; formation mechanism ;

ingot casting.
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Fig. 1. Position examined surface profile and cross
section near ghost-lines appeared in a cold
rolled sheet after stretching.
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Fig. 2. Appearance of ghost-lines of a cold rolled
sheet after stretching.
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Fig. 3. Surface profile on the sheet after stretching.
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Fig. 4. Cross section of the sheet with ghost-lines
(etched by picric acid).
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Fig. 5. Fitting frequency of two positions among the
apparent ghost-line, the convex of surface
profile and the centerline segregation.
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Fig. 6. Effects of thickness, ts, and width, ws, of centerline segregation and segregation ratio, Puax/Ps, on the

convex height, d,, measured at the ghost-line.
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Fig. 7. Effect of casting speed and a type of segre-
gation on the degree of ghost-line.
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Fig. 9. Analytical model of a ghost-line formation
by NIKE3D; (A) schematic image of the
model, (B) meshes generated for analysis.
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Fig. 10. Stress-strain curves used for analysis.
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Fig. 14. Effect of strain induced perpendicular to
the rolling direction of a cold rolled sheet
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