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Synopsis :

Evaluation mathods of heat streak resistance and sheet surface cleaning property of
cold rolling o1l were established. The lubricity was evaluated by scoring limit load using
the modified Timken tester and four-ball tester. Surface cleaning property was
quantitatively evaluated by the quantity of carbon on the surface of the test piece after
annealing. Through these method, it was possible to develop high lubricity rolling oil
with performance to increase 10 to 20% rolling speed and to decrease 15% oil
consumption compared with those of the conventional rolling oil. The new surface clean
rolling oil has a good surface cleaning property and lubricity that can be used in rolling

of the steel sheet with 0.4mm thickness.
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Evaluation methods of heat streak resistance and sheet surface ¢leaning property of cold rolling oil were

established. The lubricity was evaluated by scoring limit load using the modified Timken tester and four-ball

tester. Surface cleaning property was quantitatively evaluated by the quantity of carbon on the surface of the test

piece after annealing.

Through these methods, it was possible to develop high lubricity rolling oil with performance to increase 10

to 20% rolling speed and to decrease 15% oil consumption compared with those of the conventional rolling oil.

The new surface clean rolling cil has a good surface cleaning property and lubricity that can be used in rolling

of the steel sheet with 0.4mm thickness.
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Photo. 1 Heat streaks on work roll and strip surface
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Fig. 1 Relation between cold rolling conditions and
heat streaks (experimented in 4 stands cold tan-
dem mill)
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Table 1 Specification of modified Timken tester and four-ball tester, and experimental condition
Modified Timken tester Modified four-ball tester Tandem mill
erage pressure (kel/om? 12-76 52~ 346 -
Average pressure (kgl/mm?) (Load : 20 - 800kgf) (Lozd © 1 —300kgf} 60100
Relative velocity  (m/min) 0.16~155 0.035~34.5 inlet 100~ 300
b {1 —~1000rpm) {1~1000rpm) Outlet 10—1300
Test material temperature(°C) Room temp. ~ 300 Room temp.~ 100 100~ 209

Supply of rolling vil

Emulsion recirculation.

Emulsion recirculation. Emulsion recirculation.

Experimental lead (kg

100600
{100kgf interval)

50300
(25kgf interval)

Experimental volling speed
{rpm}

50, 200, 400, 600, 800, T 000

50rpm interval )
at scoring vicinity

50, 250, 500, 750, 1 000
(50|'pm interval )

at scoring vietnity

Table 2 Roiling oil used in Timken and four-Lall test

Base oil

Additive

(irede of Cubricity

A Tallow (60%) P

(2 %)

Bes:(h‘?ed for )
thin gauge

B | Tallow (60%)

Mineral 03)(30%)

Gnu(i(USNI for )

middle gauge

C | Mineral(80%} Ester

(10%)

Used for
Bad (thick gauge )

E.P. | Extreme pressure additive
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Fig. 10 Lublicity of experimental rolling oil (Modified Timken tester)
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Fig.12 Lubricity of former and developed oil
by the use of 80 inch reversing mill
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Fig. 11 Effect of agitating time on emulsion properties
of former and developed oil (E.S.1.: Emulsion
stability index)
Table 3 Comparison of rolling speed and concentration
of rolling oil between former and developed
rolling oil at 4 stands celd tandem mill
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Fig. 15 Effect of reduction and rolling oil on tem-
perature and coefficient of friction by the use
of 80 inch reversing mill
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Fig. 16 Effect of rolling oil on surface cleanliness
after annealing (80" reversing mill)
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