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On the Ability of Simulation Testing Machine for Lubricant
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in Cold Rolling Developed Newly
Synopsis :

The purpose of this study is to obtain a better understanding of the possibility of using the newly de-
veloped simulation testing machine by the author in order to evaluate the lubricity and the anti-seizure
property of lubricant in cold sheet rolling. The friction coefficient used for evaluating the lubricity of

lubricant is given by,
pu=T/P+«a

where T is the back tension, P the rolling load and « the contact angle.

It is possible to evaluate the fric-

tion coefficient in operation mill by the simulation testing machine, based on the evaluation of the friction

coefficients obtained by the different tesing machines.

The surface of the upper roll and the rolled workpiece were inspected after rolling with emulsion oil of

tallow.

the friction pick up was the same as that occured in actual mill.

In the simulation tesing machine, the friction pick up could be reproduced.

It was confirmed that
The anti-seizure property of lubricant

could be simulated from the limitation lines of friction pick up obtained by the simulation testig machine.
Key words : cold rolling ; lubricant ; lubricity ; anti-seizure property ; coefficient of friction ; pick up;

evaluation.
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Fig. 1. Side view of the new simulation testing
machine.
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Fig. 2. Schematic diagram for applying the emul-
sion oil.
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Table 1. Compositions and viscosity of lubricant used.
. - Composition ratio (wt%) Viscosity
No. Base oil Additive (base oil : additive : emulsifier) (eSt : 50°C)
1 Mineral oil —_— 9% ¢ 0 > 5 7.1
2 Synthetic ester — 95 © 0 . 5 6.8
3 Tallow 9% ¢ 0 .5 30.5
4 Mineral oil Oleic acid 85 110 @ 5 7.8
5 Mineral oil Zn DTP 93 : 2 .5 7.3
Table 2. Compositions and properties of commercial oils used.
Composition (%) Properties
No. e .
Mineral oil Ester Oilness agent EP-agent Emulsifier ‘:éjcfittlilsg (SY)lséosclg’t) vals‘:; go&gﬁégﬂ; 2
A 62 23 1.5 0.5 3.0 10.0 9.7 49
B 14 48 1.5 — 1.5 5.0 11.7 90
C ) 32 45 10.0 2.0 6.0 5.0 41.5 112
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Fig. 3. Coefficient of friction for roll speed at a

rolling reduction of 5% using emulsion oils of No.
1, No. 2 and No. 3.
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Fig. 4. Coefficient of friction for roll speed at a

rolling reduction of 5% using neat oils of No. 1,
No. 2 and No. 3.

Table 3. Coefficient of friction measured by
means of the Soda pendulum type testing machine
and rolling mill.

Coefficient of friction Coefficient of friction
Lubricants measured by the Soda measured by rolling
pendulum type machine (V=800 m/min, r=20%)
No. 1 oil 0.16 0.04
No. 4 oil 0.10 0.04
No. 5 oil 0.14 0.03
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Fig. 5. Coefficient of friction for roll speed at a
rolling reduction of 5% using emulsion oils of A, B
and C.
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Fig. 6. Coefficient of friction for rolling distance
and photographs at a roll speed of 12 m/min at a
rolling reduction of 6.8% using 3% emulsion oil of

No. 3.
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Fig. 7. Coefficient of friction for rolling distance
and photographs at a roll speed of 12 m/min at a
rolling reduction of 20.3% using 3% emulsion oil of

(a)

Photo. 1.

(a) lower roll speeds

(b)

(b) higher roll speeds

Photographs of the upper roll surface after rolling.
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Fig. 8. Coefficient of friction for rolling distance
and photographs at a roll speed of 180 m/min at a
rolling reduction of 7.2% using 3% emulsion oil of
No. 3.
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Table 4. Visible assessment of the friction pick up.
Evaluation (mark) External appearance of workpiece surface External appearance of upper roll surface Change of back tension
O No defect No adhesion Constant
FAN Small defect No adhesion Constant or slow increase
X Large defect Roughening or adhesion Increase

— 95 —
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Fig. 9. Limit conditions of friction pick up mea-
sured by the visible assessment.
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Fig. 11. Temperature rise calculated from Eqn.
(2) for roll speed.
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Fig. 12. Limit conditions of friction pick up of
commercial oils of A, B and C.
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