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ABSTRACT(%X &)

A ventilated disc brake having semi-cylindrical grooves has been proposed to improve the thermal judder by
way of heat transfer enhancement. The local heat transfer coefficients were measured in the flow passage of
disc brake. These measured local heat transfer data were utilized to do the finite element numerical analysis
which predicts the maximum temperatures on the disc brake. The results show that the maximum
temperatures on the disc surface with semi-cylindrical grooves are 35.2% lower than those without them.

Key Words : Disc Brake(t]Z== B #|©o]=), Semi-Cylindrical Groove(RF 2T 3 %), Liquid Crystal
(M%), Local Heat Transfer Coefficient(=r2~<E < 7|5*), Uniform Heat Flux
Boundary Condition (‘& @-+<4 7 A1Z%71), Finite Element Numerical Analysis(-+3F2
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Fig. 1 Schematic diagram of the test section
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Fig. 2 Schematic diagram of the fin plate

with semi-cylindrical grooves
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Fig. 3 Comparison of the local Nusselt Number
between flat surface and grooved surface
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Fig. 4 Comparison of the local Nusselt Number
between flat surface and grooved surface
for P/D=5
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Fig. 5 Comparison of the local Nusselt Number
between flat surface and grooved surface
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Fig. 6 (a) Schematic View of Ventilated disc
brake

Fig. 6 (b) Finite element model of ventilated
disc brake
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Fig. 7 Velocity for a braking condition

Table 1 Material properties for a disc brake

Elastic modulus, MPa 1.25x10°
Poisson's ratio 0.25
Density, kg/m® 7100

Coefficient of thermal 6

) 12x10°
expansion, 1/K
Thermal conductivity, W/m-K 54
Specific heat, J/kg-K 586
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Fig. 8 Temperature distribution at inlet
of vent hole (1 time)
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Fig. 9 Temperature distribution at center

of vent hole (1 time)
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Fig. 10 Temperature distribution at outlet

of vent hole (1 time)
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Fig. 11 Temperature distribution at inlet
of vent hole (10 times)

Temperature ( °C)
1 1 | |
2.

—o— p/d=3(hole center)
s —=— flat (hole center)

T T T T T T
-50 o a0 100 150 200 250 300 350 400

Time (sec)

Fig. 12 Temperature distribution at center
of vent hole (10 times)
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