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Development of Brake High Speed Fade Test Mode of
KIC(Korea Intemational Circuit) Driving Level Using Brake Dynamometer
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Abstract : In this study, a fade test method was developed in order to reproduce the total braking energy generated by the
braking system during KIC driving on a dynamometer. The total braking energy can be derived by calculating the
deceleration using the entry speed of each corner and the exit speed and time required after brake braking, and by calculating
the braking energy and power generated at this time. In addition, by dividing the total amount of braking energy by the total
number of braking, the labor generated during one braking is divided by the total number of braking of the braking
dynamometer in order to realize the total working power of the braking energy. In order to match the actual vehicle and brake
cooling state, the wind speed was derived by measuring the actual vehicle cooling state for each speed by using the heat
transfer function. This has confirmed the possibility of developing the KIC test mode.
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Fig. 2 Test vehicle (HMC Genesis coupe)
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Fig. 4 Vehicle speed and braking point at a KIC
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E); :braking energy(J)
m,, :vehicle mass(kg)
v, :initial speed(m/s)
v, :final speed(m/s)
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Table 1 Calculation of braking time and reduced brake
energy for KIC 1LAP

Initial Final Braking Brake | Accumulated
No. | speed speed time energy power
(m/s) | (m/s) ) (k1) (kW)
1 49.7 16.6 6.3 1,715 274
2 54.8 13.3 7.3 2,205 302
3 46.9 14.6 6.2 1,551 249
4 25.6 16.6 29 295 103
5 20.9 17.1 2.0 114 58
6 42.1 29.9 4.6 681 149
7 31.8 17.9 35 537 152
8 35.8 26.0 45 468 104
9 30.1 23.5 2.3 279 123
10 33.1 28.6 2.1 218 104
11 36.6 244 3.7 581 156
12 29.1 18.5 3.0 391 131
13 26.2 252 1.2 39 31
Total 9,073 1,940
Average 698 149
p.=n" @)

P,,. :accumulated power(J/s)

t :braking time(s)
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Fig. 5 High speed fade test mode using brake dynamometer
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h  : heat transfer coefficient( W/m>K)

: swept area(m?)
m : disc mass(kg)
C, : specific heat(J/kgK)
T :initial temperature(K)
T, : ambient temperature(K)
AT : delta temperature(K)
At : delta time(s)
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Fig. 6 Real vehicle cooling characteristics test for each speed

Fig. 7 Installation of thermocouple in test car
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Fig. 8 Brake dynamometer wind speed test result
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