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The Effect of Roll Arrangement in the Cold Rolling Mill on the Wear
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ABSTRACT

Work roll wear in the cold rolling of mild steel strip is strongly affected by
rolling materials, rolling conditions such as roll arrangement in the cold rolling
mill and lubrication. The tests were performed to find the effects of roll
arrangement in the cold rolling mill on the work roll wear under the same
lubricating conditions. The obtained results are as follows :

If the distance of cold rolling is about 60 km, the surface roughness of its was
reduced by half(Ra 0.49/m) and Pc(peak count) also was decreased to 60 ea/cm.

It is easier for CC(Continuous casting) to make a slip on rolling than IC(Ingot
casting). It is due to surface mirror in which first residual product appears and
iron powder included Al:O3 is sticked.

Because bending degree of 4Hi-rolling mill is higher than 6Hi-rolling mill, the
first surface mirror was occurred to its center-point which is loaded strongly.

6Hi-rolling mill shape-controlled by intermediate roll doesn’t need the initial

crown to work roll. Therefore, fatigue and wear would appear a little bit.
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Table 1 Chemical compositions of
specimen (wt. %)

Composi - .
~tion C Si Mn P S ‘
{EAE1008 0.0510.009] 0.25 |0.010 0.010'
Table 2 Mechanical properties of
specimen
Hard Yiela Tensile |[Elonga-
-ness |strength|strength| tion
(Hre) | (N/mrf) (N/mr) (%)
SAE IC| 53 246 357 42
1008\cc| 57 | 245 | 377 40
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Fig. 2 Diagram of cold rolling mill
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Table 3 Cold rolling conditions
4 Hi & 6Hi reversing

Mill type mill

Line speed 800 m/min. (max.)
Work roll dia. 450 (mm)

Back up roll dia. | 1,360 (mm)
Separating force 1,300 Ton

Automatic gauge

Gauge control control system

Automatic flatness

Flatness control control system

Table 4 Compositions of lubricant

Tallow (base) 90.5

. - Fatty acid 25

OmposItions Lubricity additives 20
(wt.%)

Anttoxidants 1.0

etc. 40
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Fig. 3 Surface roughness and peak count
of work roll in the cold rolling
(length : 60km)
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After
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ing

Ra.’1.80 #m, Pc: 85/em

Ra.:1.80 4 m, Pc:137/cm

After
rolling

Ra 1.3l #m, Pc'105/cm
Rolling length : 60km

a) Work roll

11137 g m, Pc: 47/cm
Rolling length : 30km

%IHot coil thickness : 2.0mm

Work roll surface
roughness : Ra. 0.7¢m

Strip surface roughness

‘Ra. 140 m

Hot
coil

Hot coil thickness: 1.48mm

Reduction ratio : 26%

Line speed ' 300my/min

Strip surface roughness
:Ra. 07lum

1pass

Hot coil thickness: 0.83mm
Reduction ratio : 26%
Line speed @ 600m/min
Strip surface roughness

: Ra. 045pum

Hot coil thickness: 0.47mm
Reduction ratio : 26%
Spass ¢
Strip surface roughness
Ra. 0.45um

b) Strip
Fig. 6 SEM of Work roll and strip
surface
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