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Influence of lubrication film thickness on transfer of surface topography
at cold rolling interface
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China; 2 School of Mechanical Engineering, University of Science and Technology Beijing, Beijing 100083, China)

Abstract; Based on the measurement of the surface topography of rolled steel strip, the phenomenon and rules of
surface topography transfer were analyzed. Combining with the worn surface topography of roll and the distribution of
lubrication oil, the transfer model of surface topography in cold rolling was established, and by which the simulation
results were verified by measured data. A set of roughness parameters were introduced to analyze the effect of
lubrication film thickness on the transfer performance of electrical discharge textured roll surface topography.
Numerical examples show that the roughness parameters Ra of transfer ratio decreases with the increase of oil film
thickness, when the surface topography of roll under different worn condition. Furthermore, with the surface
topography wear of roll, P, of transfer ratio remains when the oil film thickness is thin, but rapidly decreases with
the increase of oil film thickness when the oil film thickness is thick.
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Fig.1 The roughness parameters of steel strip in the 145# roll
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Fig.2  The worn surface topography of electrical discharge
textured 212# roll
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Fig.3 The model and result of transfer action by finite element method
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Fig.4 The roughness of the measured and predicted
stripsurface topography
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Fig.6  The amplitude parameters of steel strip with different
thickness of oil film
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Fig.7  The amplitude density function of steel strip with
different thickness of oil film
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