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Thermal Dissipation Performance of the Ventilated Brake Disc
having Helical Grooved Vent

Young Choi ¥, Joo-Won Choi* , Hyung-Man Kim ** and Yongwie Seo**

ABSTRACT

A brake disc with helical grooved vent in radial direction is proposed for the improvement of thermal dissipation.

The heat transfer phenomenon is analyzed for both the proposed disc and the conventional one using finite element
method. The thermal dissipation is considerably influenced by the geometrical differences of the brake discs. The results
of the analysis show that the proposed brake disc with helical grooved vent has the improved performance to dissipate

the thermal energy more effectively.
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Fig. 1 (a) Schematic view of ventilated brake disc having
helical grooved vents
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Fig. 1 (b) Cross section of ventilated brake disc
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Fig. 1 (c) Cross section of ventilated brake disc having
heical grooved vents
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Fig. 2 (a) 3D model of the conventional ventilated brake
disc
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Fig. 2 (b) 3D model of the ventilated brake disc having
helical grooved vents

Fig. 2 (c) Shape of helical grooved vent (Threaded hole)
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Fig. 3 One cycle of time vs. speed history for a braking

condition
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Table 1 (a) Material properties of brake disc
Material Properties
Elastic modulus, MPa 1.25E5
Poisson’s ratio 0.25
Density, kg/m’ 7100
Thermal e;(/;‘);r;sll(on coefficient, 12E-6
Thermal conductivity, W/mK 54
Specific heat, J/kgK 586
Table 1 (b) Material properties of brake pad
Material Properties
Elastic modulus, MPa 820
Poisson’s ratio 0.25
Density, kg/m* 3660
Thermal expansion coefficient
; /%egK ’ 20E-6
Thermal conductivity, W/mK 1010
Specific heat, J/kgK 1034
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Fig. 4 (a) Finite element mesh model of the simplified
ventilated brake disc
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Fig. 4 (b) Finite element mesh model of the simplified
ventilated brake disc having helical grooved
vent
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Fig. 5 Temperature distribution of the conventional

ventilated brake disc
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