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Measurement of Critical Interfacial Temperature by Means of
the Thermoelectric Method in Cold Sheet Rolling

Yasuhirvo Jmso, Tsuyoshi Hirosuice and Akira Azushma

Synopsis : Temperature at the interface between roll and workpiece in cold sheet rolling is measured by the thermoelectric method.
Experiments are carried out using the simulation testing machine of sliding-rolling type on various conditions of roll
speed and reduction in thickness. The critical temperature is evaluated by means of investigations on the relation of
measured interfacial temperatures to the occurrence of friction pick up. Relation between experimental values and
theoretically calculated mean interfacial temperature is examined. The conclusions obtained are as follows; (1) The
thermoelectric method is effective for the evaluation of the interfacial temperature in cold sheet rolling. (2)The critical
temperature is constant at which a friction pick up occurs from breakage of lubrication film due to frictional heating.
( 3)Measured temperatures coincide with calculated values.
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Fig. 2. Calibration curve for measuring the inter-
facial temperature.
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Fig. 3. Side view of the simulation testing machine.
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Fig. 6. An example of voltage, load and torque at
3.1% reduction and 24m/min roll speed.
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Table 1. Results of measurement and mean temperature rise calculated from Eqgn.(1) for each test run.

Roll |Reduc-|Mean Coefficient|Interfacial|lnlet temperature (' C)|Mean temper-
aresm |1 (58 [Plimay e[ Tt et e T Cotl | Wean | EH
24 3.1 301 0.087 61 36 21 28.5 217
48 3.1 314 0.085 76 52 20 36 39
72 2.6 315 0.081 817 45 20 32.5 49
107 3.0 315 0.084 93 50 20 35 62
143 2.9 308 0.079 105 61 23 42 66
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Fig. 14. Comparison of measured temperature rise
with calculated mean temperature rise.
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