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Abstract : In this paper, sensitivity analysis was used on the influence parameters for high-speed braking performance.
A new test method for brake dynamometer was developed in order to represent the circuit driving condition. The
braking energy of a vehicle was calculated by using the vehicle speed data, while the new test method was derived by
using the accumulated power during braking. The numerical regression model between the friction coefficient and
influence parameters was derived by using the least squares method and its reliability was proven by using the ANOVA
table.

Key words : Influence parameter(%d & <14}), High-speed braking performance(2l%; A& A°5), Circuit driving
condition(A Zl 523 Z71), Braking energy( A5 ol ] A]), Numerical regression model(5=%] ] 7] 2.4)
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Table 1 Influence parameters of brake pad’s friction coefficient

No. Output variables Category
1 Braking time -
2 Disc speed
3 Deceleration
4 Brake torque Influence parameter
6 Friction coefficient Objective parameter
7 Brake pressure Influence parameter
8 Pad temperature Influence parameter
9 Disc temperature Influence parameter
10 Disc thickness -
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where Ep : braking energy (J)
m, : vehicle mass (kg)
vi = initial speed (m/s)

vt : final speed (m/s)
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where Pac : accumulated power (J/s)

t : braking time (s)
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Fig. 1 Vehicle speed and brake pressure result at Castelloi
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Table 2 Braking energy and accumulated power

Initial | Final | Braking | Braking | Accumulated
No. | speed | speed time energy Power
(km/h) | (km/h) (s) (MJ) (MW)
1 196 80 4.53 231 0.51
2 152 118 1.78 0.66 0.37
3 170 126 235 0.94 0.40
4 165 48 4.35 1.80 0.41
5 149 104 3.01 0.82 0.27
6 210 66 6.47 2.87 0.44
7 171 94 3.53 1.47 0.42
8 125 86 2.38 0.59 0.25
9 129 73 2.77 0.82 0.29
10 172 125 2.97 1.01 0.34
11 146 60 2.68 1.28 0.48
Total 14.57 4.19
Average 1.32 0.38
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Fig. 2 High speed fade test mode using brake dynamometer
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Fig. 3 Temperature measurement of disc and pad
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where 11 : friction coefficient
T : brake torque
P : brake pressure
Ry : effective radius

4, : equivalent area
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Fig. 4 Test result of high speed fade test mode using brake
dynamometer
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Table 4 ANOVA result
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