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Extended Abstract

The heat transfer mechanism at the contact of two solids surfaces is common in technological processes related to the
metallurgical and processing industries. It can be found in devices that use waste heat, such as thermoelectric generators [1].
The heat transfer between the generator surface and the exhaust collector surface requires the determination of the heat flux
flowing among them. Its value depends on: the type of materials used, the pressure force, the roughness and the presence of
the intermediary medium. The correct description of the process requires the knowledge of the value of the above-mentioned
flux or the value of the heat transfer coefficient as a function of the pressure force and temperature function. The heat transport
mechanism at the contact also occurs in high-temperature processes, i.e., forging, hot rolling and continuous casting of steel.
Their characteristic feature is a large temperature difference between working tools. Changing the surface temperature of the
tools involved in the contact has a significant effect on the value of the heat transfer coefficient through the contact [2]. The
heat flux between the tool and the workpiece depends on factors such as: temperature, pressure, contact time, surface
roughness and oxide scale thickness. Determining the boundary conditions in the above-mentioned processes is necessary to
obtain an accurate and unambiguous solution of the heat conduction equation. Their direct identification and designation are
complicated to implement. The problem can be solved by building a process model.

The available literature [3-6] allows to divide the models describing heat transfer in contact into two groups. The first
one covers the issues defining the constant, average value of the heat transfer coefficient. On the other hand, the models of
the second group describe the variable value of this coefficient in functions of the surface temperature at constant pressure
or variable pressure at a constant temperature. Due to the omission in numerical calculations of the pressures influence on a
constant heat transfer coefficient value, there are no precise results of the temperature field in high-temperature processes.

The main research objective of this work is to determine the dependence of the heat transfer coefficient at the contact as
a function of surface temperature and pressure, taking into account the oxidized layer. This should be a form of mathematical
relationships that can be easily implemented in numerical calculations. The presented work covers the realization of several
partial research tasks. The experimental part consists in measuring temperature changes at specific points in two steel samples
in contact. One of the cylindrical samples is heated at temperature above 1000°C using an electric furnace. Then the hydraulic
press subtends it with a given force against the cold sample. Thermocouples mounted in the axis of the samples allow to
record the temperature changes during the experiment. The obtained results constitute a reference point for the numerical
simulation of the two-dimensional model of the oxidation layer growth and numerical calculations of the heat flux on the
contact surface using the inverse method to determine the heat flux and heat transfer coefficient. The developed dependencies
of changes in the heat transfer coefficient can be used during numerical calculations of industrial processes in which contact
mechanisms occur.
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