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Effect of Wear Pattern in Rolls on the Shape of Strip
—— 1st Report, the Rolling by Working Rolls with Wear Pattern ——

Samon YANAGIMOTO, Itaru AoKI and Hajime TAKAHASHI

Abstract

The study has been made on the prediction of the shape in strips which have been rolled by
work and back-up rolls with wear pattern. This report has indicated the research on the shape
or flatness in strips which have been rolled on the various kinds of rolling conditions. Wear
pattern on rolls has been machined. The consequence is that the effect of wear pattern in work
rolls on the shape of strip is remarkably important. Furthermore, the theoretical consideration
has been made in which comparatively simplified bending theory in four high rolling mills and the
contact deformation theory between rolls has been applied for. The prediction for the shape of

strip after rolling has been made considerably with the usage of suitable modified coefficient.
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Table 1. Rolling conditions.
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Dotted line is expressed as

_Vi . "\2 , 4
V= D) [cos {90 X(%vl) }+cos{90 X(vll) ”
Width 200 mm
Thickness before rolling 2.975 mm

Thickness after rolling 1.396 mm
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Fig.1. The flatness or shape of the strip after the

rolling by flat rolls.
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Fig. 2. Notations which determine the shape of
strip.
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Reduction per a pass: 15~30%, Lubricant : Mineral oil
Thickness before rolling : 3.0 mm
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Fig. 3. Comparison between the theory and experi-
ment in the Shape of strip with flat rolls.
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Fig. 4. Notations of the four high rolling mill.
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Fig.5. Relation between the wear profile of rolls

and the strip shape after rolling.
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Fig. 6. The strip shape in the case of rolling that the strip width is wider than that of roll wear.
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Fig.7. The strip shape in the case of rolling that the strip width is wider than that of roll wear.
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Setup reduction per pass: 25%
Wear depth in work roll : 0.20 mm
Back up roll : Flat
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Fig.8. The strip shape in the case of rolling that the strip width is narrower than that of roll wear.
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Wear profile of roll
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Fig. 10. Displacement of the rolled strip from the roll profile.
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Fig.11. Comparison of the displacement x
between the flat and wear pattern rolling
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Fig.12. The shape of strip in the case of rolling
that the strip width is narrower than that

of roll wear.
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Fig.13. Geometrical explanation in the wear pat-
tern of rolls.
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® Reduction per pass : 20%. P=1284KN(lst pass)
X Reduction per pass : 20%. P=1343KN(3rd pass)
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Calculation values
2ho=3.010mm, 2/1=2.068 mm
2Bo=280mm, 2 W=160mm, J/=0.2mm
P=1284KN
Fig. 14. Comparison between the theory and the experiment in the strip deformation.
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