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Development of Model for Formation of Surface Properties in Cold Rolling of Stainless Steels
and Application to the Actual Mill
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Abstract

The model “the rolling oil transudation model”’ by whom the decrease of the surface defect and
smoothing the surface of the stainless steel cold-rolling was formed were constructed by applying
Channel Jacking Mechanism. The surface of the sheet rolled with emulsion oil used this time is not
smoothed easily when rolling on the same to neat oil condition, because this emulsion oil becomes
a high viscosity under the high pressure, and is not moved easily under high-pressure in the roll
byte. However the surface smoothness of the sheet rolled with emulsion oil is the same as one with
neat oil with control of the rolling condition based on the rolling oil transudation model.
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Application of CJM model to cold rolling of stainless steel
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Rolling oil conditions
Pass Number 0 2 3 4 5
Thickness (mm) 1.50 1.15 0.95 0.79 0.68 0.59
Reduction (%) - 23 17 17 14 13
Neat oil Rolling speed (m/min) - 150 240 290 340 150 200 250
A - 0.05 0.05 0.05 0.05 0.05
Roll surface B - 0.05 -
roughness B’ - 0.20 0.20 0.20 0.05 0.05 } B
Ra (x m) B” - - 0.05
C - 0.20 0.20 0.20 0.20 - 0.05 -
Emulsion oil Roll surface
roughness - 0.20 0.20 0.20 0.05 0.05
Ra (¢ m)
Rolling speed [m/min] D - 150 500 500 400 200
E - 50
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Qil concentration (%) - 10
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Computational conditions to determine rolling oil tansudation
function

Pass number 1 2 3 4 5
Temperature of 11| 122 | 127 | 118 | 9
roll bite (C)

Kinematic viscosity 17 14 13 15 29
v (cSt)

Viscosity 77, 15 0 12 | 11 | 13 | 19
(mPa - s)

Rollbitelength L5, 1 5y | 22 | 18 | 16
(mm)
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