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e Using the FEM, the temperature
range of the disk with the appropriate
thermal boundary conditions is
determined.

e By selecting FGM structure, the heat
transfer rate can be raised and the
heat damage can be minimized.
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The accurate performance of the braking system in all driving conditions
is significantly effective in saving the life of the car's occupants. The disk
and pad braking system are regarded as one of the friction braking
systems. Employing the FGM disks and pads, the improvement of heat
transfer and thermal properties of the braking system is investigated in
this research. In order to specify the contact temperature distribution on
the work surface of the brake, a three-dimensional analytical model is
considered. Using the FEM, the temperature range of the disk with the
appropriate thermal boundary conditions is determined based on the
effects of the pad as a heat source. Following the power law of
distribution, the material properties of the brake disk components change
within the thickness and the effect of disk and pad properties on the
thermal analysis results is examined. As stated in this research, selecting
FGM structure only for the disk and once for the disk and pad with layers
of the specified materials, the heat transfer rate can be raised, and the
heat damage can be minimized. The maximum temperature in the FGM
structure is 324 °C; however, in the previous research, this value is 272 °C
and the slope of the temperature reduction in the FGM structure is more
significant compared to the non-FGM structure which indicates the
capability of the FGM structure to improve heat transfer resulting from
braking.
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