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Surface Roughness Decrease of Rolls in Cold Rolling of Steel Strip

Junzi KIHARA, Shunrokuw SUKUMODA and Akio MANBA

Synopsis:

The decrease in surface roughness of rolls in cold rolling of low carbon steel strip was investigated by
using drawing-type rolling mill. From the result, the decrease in surface roughness could be reproduced
as in practical cold rolling mill. The tests were performed to find the effects of the lubricants, and the
materials of strip and rolls on surface roughness of rolls. - The obtained results are as follows;

For the same lubrication condition, the decrease in surface roughness of rolls is more rapid in rolling
Al-killed steel strip than in rolling rimmed steel strip. That would be due to the higher yield stress of
Al-killed steel than that of rimmed steel. The roughness decrease is smaller in the case of paraffinic oil
than in the case of octyl-stearate oil for both All-killed steel and rimmed steel. The decrease in surface
roughness of rolls is smaller for rolls containing higher chromium. It has been confirmed by ISOT that the
reactivity of iron oxide and iron hydroxide with stearic acid is higher than that with oleic acid. And from
drawing rolling experiment, lubricant containing stearic acid shows the higher lubricity and causes larger
decrease in surface roughness of rolls than that containing oleic acid. Also lubricant containing iron soap
gives larger decrease in suface roughness of rolls.

Therefore, the corrosion wear mechanism plays an important role in the decrease in surface roughness of
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rolls in rolling of steel strip.
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Fig. 1. A schematical representation of the relation be-
tween a drawing speed U; and a rolling speed Us.
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Fig. 2. The relation of defect density and the testing
conditions.
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ou—VEREBH E L7 (UTF, SUJ,3Cr, 5Cr, 12 Cr,
18Cr %3 5%.) SUJ, 3Cr, 5Cr, 12Cr &, 80—
LTHY, 18Cr 3B s o agfku—nNThsn. u—J
FiFE, 25mm THD.

2:-3 EEMHE

JEEER RS, BRRET VIV FHE Y L FHTH B,
WigiE, WIhd 15mm ThHsH, WERTLVIFNVF
#A70.3,0.4,0.7mm, Y A& FFAT0.4mm THDo7.
(LLF, BoBD % 0.3K,0.4K,0.7K, 0.4R & %3
%)

2-4 TR

g oS & B % Table 2 I2/RF. iz 85

T 4 VRGN, TATNVBXOEIRO IEHEEERL

Table 1. Chemical Composition (wt%).

Spec. C Cr Mn P S Ni Si Mo \Y% HV(50)
A SuUJ 1.0 2.5 — — — — — 0.5 — 820
B 3Cr 0.87 3.34 0.46 0.016 0.003 0.30 0.46 0.32 0.09 841
C 5Cr 0.83 4.80 0.64 0.013 0.003 0.30 0.63 0.30 0.03 826
D 12Cr 0.97 12.2 0.50 0.020 0.005 0.26 0.46 1.03 0.5 749
E 18Cr 2.83 18.2 0.97 0.022 0.018 1.03 0.61 2.42 — 846
Table 2. Composition of lubricants (wt%).
Spec. Base Additive 1 Additive 2 Fe-Soap* Emulsifier

Paraffin Paraffin Oil*2 — — —

Ester Octyl Stearate*3 Oleic acid 5% Trioctyl phosphate 5% —

Tm Tallow*4 — . — Polyoxyethylene

To Tallow Oleic acid 5% — — nonylphenyl ether

Ts Tallow Stearic acid 5% — — 5%

Ttf Tallow — — Tallow fatty acid 5%

Tifo Tallow Oleic acid — Oleic acid 5% |

* 5000 ppm as Organic Iron in lubricants *2 30 ¢St at 37.8°C  *3 12.8c¢St at 37.8°C *4 Av0.23, Sv196.8, Iv49.1
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n
Table 3. The Specification of experiments.
Spec. Roll Strip Type of Lubricant
roughness
1 SuJ 0.4R L* Paraffin ester
0.7K
Il SuJ 0.4K S*2 Ester
0.4R
SuUJ
3Cr
I 5Cr 0.4K L Ester
12Cr -
18Cr
v suJ 0.3K L Tm To Ts Tff Tfo

* L shows the roughness is made by the abrassion parallel with
rolling direction

*2 S shows the roughness is made by shot-peening For both L. and S
the initial roughness is about 2 #m in RMS

Table 4. Experimental condition of rolling.

Exper. condi.

Exp. L 11 & I

Exp. IV

Drawing speed

(m/min)

Lower roll speed (m/min)

Concentraion in water (vol%)

120
80
2

90
70
3
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Fig. 3. Effect of rolling material and lubricants on sur-
face roughness decrease.
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Fig. 4. Fifect of rolling material on surface roughness
decrease.
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Fig. 5. Effect of material on surface roughness decrease.
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Fig. 8. Mean flow stress of Al-killed steel and rimmed
steel.
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