1270 % r 4 % 76 4E (1990) % 8 &
© 1990 1ISLJ
2 X W7 CBE L BEEMOERGEHO

111111011011001171

72O DOFHI S A T A

MNEB O OBY-E S R BT

Evaluating System for Using the Newly Developed Oil in Actual Cold Mill
Akira AZUSHIMA and Yoshihiko KiTA

Synopsis :

A system for evaluating the lubricity of newly developed rolling oil is constructed when it is used in an
actual cold rolling mill. In the system, the evaluation is carried out as follows; (1) Coefficients of friction
and limitation lines of conventional oil and developed oil are measured by means of the simulation testing
machine. (2)The interfacial temperature rises due to friction between roll and workpiece of the two oils
are calculated. (3)The pass schedule in the actual mill is examined. (4) The interfacial temperature rise
at the stand in which the fricition pick up occured is calculated from the data examined. (5) When the
developed oil is used in the actual mill, the interfacial temperature rise at the same stand is calculated.
(6) From these results, the maximum rolling speed in the actual mill is calculated when the developed
oil is used. :

By means of this evaluating system, the maximum rolling speed when the newly developed oil was used
in the actual mill increased by 200 m/min compared with that of the conventional oil. It is seen that the
evaluating system is effective to develop the new oil.

Key words : cold rolling ; rolling oil ; evaluating system; coefficient of friction ; friction pick up ; interfacial

temperature ; maximum rolling speed.
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Table 1. Compositions of conventional oil (A) and
developed oil (B).

Compositions (%) Conventional oil A Developed oil B

Tallow 30 —
Wax oxide — 10
Mono-ester 10 —
Tri-ester A — 40
Tri-ester B —
Mineral oil 55
MC improver 3
Oilness agent 3.
EP agent 1
VI improver 2
Emulsifier 1

Table 2. Properties of conventional oil (A) and
developed oil (B).

Properties Con;ielngonal De:;all(g)ed
Viscosity (¢St@40C) 18 24
Acid Value (mgKOH/g) 12 5
Sponification value (mgKOH/g) 86 112
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Fig. 1. Relationships between coefficient of

friction and roll speed of conventional oil (A)
and developed oil <B), obtained by the simulation
testing machine.
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Fig. 2. Limitation lines of friction pick up of
conventional oil (A) and developed oil (B) obtained
by the simulation testing machine.

Table 3. Cleanliness after annealing.

Conventional oil A Developed oil B
Test methods 0Oil Water Oil Water
rolling rolling rolling rolling
Cleanliness after
annealing at 600°C 43.0 38.5 44.7 43.2
Cleanliness after
annealing at 680°C 51.0 44.3 50.3 49.6
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(1) Data of conventional oil and new oil
obtained by simulation testing machine
© wu—V relation

© Limitation line of friction pick up

(I11) Input of pass séhedule of

conventional oil in actual mill

(I1) Calculation of interfacial temerature
of two oils in simulation testing

machine

(1V) Calculation of interfacial

Temperature in actual mill

(V) Calculation on interfacial temperature

of new oil in actual mill

(V1) Calculation of maximun rolling speed

of new oil in actual mill

Fig. 3. Flow chart of estimation system for calculating the maximum rolling speed
when the developed oil (B) is used in actual mill.

Roil

Roll

Vw=Vr/10

Workpiece Workpiece

-
|
4
2 Z
Z
-2 - ZIL‘
(1d) (Id)

{a) Testing machine {b) Actual mill

Fig. 4. Schematic representations of the contact
zone in rolling of simulation testing machine (a)
and actual mill (b).
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Fig. 5. Temperature rise for roll speed at various
contact arc lengthes calculated by eqn.' (2) in
simulation testing machine.
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Fig. 6. Temperature rise for rolling speed at
various arc contact length calculated eqn. (7) in
actual mill.
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Table 4. Pass schedule of high strength steel in
actual mill.

Roll Exit . Mean Rolling
STD | diameter thickness Re(z;c;lon pressure speed
(mmé) (mm) ? (kgf/mm?) | (m/min)
No. 1 600 2.4 20 80 350
No. 2 600 1.8 25 90 500
No. 3 650 1.25 30 100 700
No. 4 650 0.9 30 110 900
No.5 650 0.8 10 115 1000
5.
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speeds of conventional oil (A) and developed oil
(B) at various delivery thicknesses in actual mill.
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