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Abstract A braking system is a structure in which a braking force is generated by friction between
friction material and a braking disc. Wear occurs due to braking action, which causes the occurrence
of fine dust, which has recently become an issue. Eco-friendly research is being actively conducted
domestically and abroad to reduce fine dust. In order to reduce fine dust, a coating layer should be
formed on the surface of the braking disc in various ways to reduce wear and maintain braking
performance. However, high heat is generated due to friction, and as a result, heat is accumulated on
the surface of the braking disc, thereby generating high thermal stress. Research is needed to minimize
thermal stress because the difference in the thermal expansion rate between the coated layer, the base
material part, and the bond layer that bonds the two layers generates higher thermal stress, which
greatly affects the braking disc. Therefore, in this study, the thermal stress according to the thickness
of the coating layer and bond layer was derived from the coating surface of a braking disc through
thermal-structure linkage analysis. The correlation between the coating thickness and thermal stress was
analyzed. A micro-structured 2D analysis model is proposed to correlate the coating layer, bonding layer,
base material parts, and materials with various thicknesses and to save analysis time. The thermal stress
of each layer was derived based on braking test data. Using the analysis of the results, a model for
optimization was obtained.

Keywords : Bond Coating, Coating Layer, Eco-Friendly, Material Part, Micro-structured 2D Model,
Thermal Stress
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Fig. 1. Surface model geometry of braking disc
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Fig. 2. Surface section of braking disc
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Fig. 3. 2D model concept of surface
layer

Fig. 4. 2D finite element model
of surface layer
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Table 1. Model node and element

Model 2D model
Total Node 14,641
Total element 14,400

Shell element

Element type

Table 2. Material properties used for 2D model analysis

material Coating Bonding
part Layer Layer
Density (g/cm?) 7.02 11.56 8.57
Average
S A 13.45 7.07 12.76
coeff.
10 1/K)
Thermal
conductivity 53.51 35.71 15.93
(W/(m*K))
Youngs modulus | ;33 443,59 202.05
(GPa) ' ) )
Poisson's ratio 0.28 0.25 0.32
Specific heat
/g K) 0.57 0.31 0.46
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Fig. 6. Disc surface data of braking test
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Table 3. 2D model Max. stress result

mm
MPa 0.2x0.2 0.4x0.4 0.6x0.6

Max

204.8 210.5 195.4
Stress

Fig. 10. 2D model stress measurement
location
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