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Influence of the Braking Time on the Soundness
of Ventilated Disc Brake Systems

Woo-Gyeong Gwak*, Chang-Ki Hong*, Youn-Jea Kim**
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ABSTRACT

In order to analyze the soundness of ventilated disc brake systems, numerical study was performed with
various vane shapes. In particular, two different vane type, and the braking time from 3.0 s to 4.5 s with the
interval of 0.5 s were considered. Transient temperature distributions on the ventilated disc brake assembly
were calculated using ANSYS CFX ver. 16.1. To elucidate the soundness of ventilated disc brake systems,
moreover, the heat transfer coefficients were evaluated. Results were graphically depicted with different
geometrical vane configurations and braking time.
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Fig. 1 Schematic of the ventilated disc
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Table 1 Input parameters

Description Values
Inner disc radius (Rin), mm 50.25
Outer disc radius (Ryy), mm 131
Disc thickness (T), mm 29
Disc high (H), mm 51
Number of vanes 25
Disc surface swept by brake pad (Ag), mm® |35814.15
Tire radius (Rire), mm 203.2
Vehicle mass (m), kg 1385
Initial speed (V,), m/s 100
Rate distribution of the braking forces (@), % 70
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Fig. 2 Meshing of the ventilated disc and fluid domain (a)
straight and (b) straight and curvature
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Table 2 Material properties of air and brake disc

Materials De“SiEy C;gi;?;lty Specific heat
(kg/m”) (W/m-K) (J/kg-K)
Air 1.1614 0.026 1007
Steel 7854 60.5 434
Table 3 Boundary conditions
Analysis type Transient
Braking time 3.0 ~45s
Time step 0.01s
Inlet 100 [km/hr]
. . Outlet 0Pa
Fluid domain
(air) Opening 0Pa
Atmospheric pressure
and temperature
Solid domain Rotation 44.34 [rad/s]
(brake disc) Disc surface Heat flux
Interface GGI
Rotating direction Counterclockwise

Fig. 3 Fluid domain of the ventilated disc
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Wall Heat Transfer Coefficient
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Fig. 4 Distribution of heat transfer coefficient on a ventilated
disc of straight vane type
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(b) straight and curvature type

Fig. 5 Variation of heat transfer coefficient of brake disc
surface in transient case
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