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Analysis of Surface Roughness Transcription in Skin-pass Rolling Using Zooming Method

Nobuki YUKAWA, Tomohiko AKIYAMA, Yoshinori YOSHIDA and Takashi ISHIKAWA

Synopsis : It is known that the transcription ratio of roughness in skinpass rolling is varied with various rolling conditions, but the relation between

rolling conditions and the conditions of surface roughness of rolled strip is not well known yet. In this paper, zooming method is adopted to a

rigid plastic finite element analysis, and applied to dry skin-pass rolling processes of steel to investigate the deformation behavior of the sur-

face of strip. The profile of roll surface shape is modeled from measured profile of electrical discharge machined dull roll (ED model,
Ra=2.7mm) and shot dull roll (SD model, Ra=3.6 mm). Although the reduction of total thickness is small, it is found that the equivalent
strain near the surface of strip is considerably large because of the microscopic deformation caused by transcription of the surface roughness.

When the reduction is small, the surface roughness transcription ratio with ED model is larger than that with SD model. The transcription

ratio increases as the reduction increase, and become almost 100% when the reduction become 6% for ED model, and 10% for SD model.

The transcription ratio slightly decreases when the reduction exceeds the peak reduction because of the relative slip between the strip and the

roll. The strip materials seem to have little effect on the transcription ratio. The transcription ratio becomes slightly large when the diameter

of roll increases.

Key words : skinpass rolling; surface roughness; transcription ratio; finite element method; zooming method.
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Example of macro analysis mesh.

Fig. 2. Example of micro analysis mesh.
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Fig. 3. Boundary conditions for micro analysis model.
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Fig. 5. Micro analysis using moving coordinate.
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(a) Macro model

(b) Micro model

Fig. 6. Analysis model for deformation of surface micro
defect.
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Fig. 7. Comparison between experimental and analytical
results after rolling (d,=0.5mm, a,=30°, r=20%).
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Fig. 8. Depth and width of defect after rolling (4,=0.5
mm, a,=30°, r=20%).

Table 1. Analysis condition for skinpass rolling.

Strip materials and SPCC T =260+ 350e>% MPa
its flow stress $65C & = 400 + 6508°5° MPa
Initial strip thickness ¢, 1.0 mm

Roll diameter D 120, 70mm

Reduction r» 2,3,4,5,6,8,10%

Friction coefficient p 0.2 (macro analysis), 0.1(micro analysis)
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Fig. 9. Modeled profile of roll surface for micro analysis.
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Fig. 10. Distribution of equivalent strain (Model ED, SPCC,
D=120mm, r=6%).
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Fig. 11. Distribution of equivalent strain (Model SD, SPCC,
D=120 mm, r=6%).
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. 12. Influence of reduction on transcription ratio of

surface roughness (D=120 mm).
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Fig. 13. Relative displacement between roll and strip sur-
face inside the roll gap (SPCC, D=120 mm).
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Fig. 14. Deformed micro analysis mesh at the exit of roll

gap (Model ED, SPCC, D=120mm).
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Fig. 15. Influence of roll diameter on transcription ratio of
surface roughness (Model ED, SPCC).
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