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Thermal Analysis of the Friction Welding Process Using the Hunkel Transform

Method
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Abstract

* P.0.B. 6715685420 Kermanshah, Iran, rasaee@kut.ac.ir

In this paper, the heat transfer equation governing the friction welding process is analyzed analytically using the Hankel finite transformation method.
This method is suitable for solving heat transfer equations in accordance with the friction welding process which is axisymmetric. The analytical solution
verification is performed by comparing the results of the analysis with the measured values, which shows good agreement with the experimental values
and confirms the accuracy of the analysis results. It is seen that the maximum error of calculation is less than 6%. The temperature distribution along
the axis direction indicates that the temperature and the temperature gradient near the interface is high in such a way that with a little distance from the
contact surface the temperature decrease significantly that shows why the heat affected zone in this method is small. The results confirm that this
analytical method and its results are suitable for the thermal study of the process.
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Fig. 1 Diagram of force variations and rotational velocity
during the process, b) Location of thermocouples and sample
sizes, c) Testing equipment.
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Table 1 the chemical composition of the material

S Pb Mn C  Component
0.05 0.04 045 0.15 Wt. %
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Table 2 Mechanical properties of the material

Heat Capacity Thermal conductivity
Temperature o Temperature o
o N/(mm2.°C o N/(Sec.°C
) ( ) °C) ( )
212 0.032878279 212 0.00067822
390.2 0.03486238 390.2 0.000643498
480.2 0.035712252 570.2 0.00061109
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