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Abstract

The research for variation of coolant film thickness and separating force has been investigated

following the examination for friction profile of work roll and roughness change of strip surface

in rolling mill producing actual commercial products. The obtained results are as follows ; (1)

Coolant film thickness in cold rolling has been increased relative to the circumferential velocity

of work roll, and formation of coolant films has decreased with the smaller diameter of work roll.

(2) Separating force is related to the formation of coolant film, and large separating force is

needed to the formation of coolant film but it is constant after formation of appropriate film. (3)

Wear and roughness alleviation of work roll is larger in bottom-roll than in top-roll on cold

rolling, and number of peaks is correspondent to roughness alleviation. (4) The roughness of strip

surface is larger in the direction of width than in roll direction, and changes of roughness and strip

surface hardness rarely occurred after 3 passes.
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Work Roll

S1 : Part of boundary lubrication
S2 : Part of hydrodynamic lubrication
a  Contact ratio

h : Lubrication film thickness
V : Rolling speed

T : Lubricant temperature

P : Contact pressure of roll

ub : Coefficient of lubrication

¢ Viscosity

V1 : Entry speed of strip

V2 : Delivery speed of strip

A : Neutral point

Fig.1 The micro contacting model of work roll bite
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Table 1 Chemical compositions of specimen(wt. %)

Material C Si .| Mn P S

SHP-1 0.05 | 0.009 | 0.25 | 0.010 | 0.010

Table 2 Mechanical properties of specimen

Yield Tensile .
., | Hardness Elongation
Material (HB) strength | strength %)
7 lkgf/mm?) (kgf/mm3)|
SHP-1 70.00 25.00 38.50 40.00
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Table 3 Cold rolling conditions for experiment

Mill type 4Hi reversing mill
Line speed 800 m/min.(max.)
Work roll dia. 450(mm)
Back up roll dia. 1360(mm)
Reduction power 920~1,300 Metric Ton
Thickness control Automatic gage control system
Flatness control Automatic flatness control system

Table 4 Compositions and properties of lubricants

Compositions(wt.%) Properties
F ifi
Tallow | Fatty | Lubricity o "€ | Saponification | Viscosity | SPCClC
) " Antioxidants [Etc.|| fatty gravity | PH
(Base) | acid | additives ) NO. (100°F)
acid (60°F)

90.5 25 2.0 1.0 4.0 1105% 195 280SUS 0.900 5.0
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- Strip thickness: 2.0 mm
- Work rol! roughness: 0.70 Ra um
- Strip surface roughness

1.40 Ra #m

- Strip thickness: 1.48 om
- Reduction rate: 20 %

» Line Speed: 300 mpm

« Strip surface roughness

: 0.71 Ra e

- Strip thickness: (.83 mm
- Reduction rate: 26 %

- Line Speed: 600 mpn

- Strip surface roughness
% : 0. 45 Ra om

- Strip thickness: (.47 am

- Reduction rate: 26 %

- Line Speed: 600 mpm

- Strip surface roughness
: 0.45 Ra om

x A8 m

Fig. 11 Variation of strip surface according to pass number(x500)
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