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Development of a Simulation Testing Machine for Evaluating
the Lubricity of Lubricant in Cold Sheet Rolling
Akira AZUSHIMA
" Synopsis :

The new simple simulating tests have always been desired strongly in order to evaluate the lubricity of
lubricant in cold sheet rolling, because of complexity and cost of experimentation with actual rolling
processes. The purpose of the study is to develop a new simulation testing machine. In the new type of
simulating test, it is necessary to deform, the workpiece material plastically which is different from the
simulating test such as Timken test. The contact behavior between rolls and workpiece is undoubtedly
closer to that in rolling practice. The roll can be rotated at a high relative speed and moreover, the normal
force and tangential force can be measured individually. The new simulation testing machine developed is

sufficient for these necessary conditions.

The apparatus is very simple and the cost for experiments is

cheap. This machine is effective for evaluation of the lubricity of lubricant in cold sheet rolling.
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Table 1. Tribological factors in cold rolling.
R . Rolling
Roll Material Lubricant conditions
Diameter Dimension | Film strength Load
Hardness Shape Shear strength Tension

Elastic modulus Flow stress | Viscosity (tempera- | Reduction
Surface roughness | Surface
Surface texture roughness
Heat conductibity | Affinity
Composition

ture and pressure | Rolling speed
coefficients) Relative speed
Compressibility Supplying method
Cooling property of oil
Film thickness
Temperature
Contact length
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Schematic diagrams of the roll bite of the

Fig. 1.
simulation testing machine.
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Fig. 3. Plan view of the new simulation testing
machine,
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Fig. 4. Side view of the new simulation testing
machine.

Table 2. Specification of the new simulation test-
ing machine.

DC motor

Power

Revolution number

22kW
0-1750rpm

Magnetic clutch

8H type

Deceleration of roll

1:1, 1:1/2, 1:1/3

Main | Main rolling mill Roll geometry 76mm¢X 60mm
stand Roll material SUJ-2, Hs=90
Roll speed 0-420m/mim
Rolling force . 15¢f Max.
AC motor Power 0.75kW
Revolution number 3-35rpm
Deceleration Timing pulley 1:1, 1:1/3
Reducing gear 1:1/10
Sub-rolling mill Roll geometry 70mm ¢ X 60mm
Sub Roll material SUJ-2, Hs=90
stand Roll speed - 0-42m/min
Rolling force 5tf Max.
Un-coiler Torque control
Geometry 200mm¢X 60mm
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Fig. 5. Schematic diagram of the roll bite.
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Fig. 6. Variation of load and tension with rolling
distance at 5.8% rolling reduction and 12 m/min
rolling speed.
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Fig.‘ 7. Variation of coefficient of friction with
rolling distance at rolling speeds of 12 and 60
m/min.
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Fig. 8. Relationship between coeficient of friction
and rolling speed at 3% rolling reduction.
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Fig. 10. Relationship between corrected tangen-
tial force and corrected tension.
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Fig. 11. Coefficient of friction for roll speed at a

rolling reduction of 5% using emulsion oils of
mineral base oil and tallow.
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