SEFLFELHA Al 24 A A 75 2007379
Journal of the Korean Society for Precision Engineering, Vol. 24, No. 7, July 2007

it AEE St MSTAlztol 28t
E}0[0{-:= B O}&HA

A, SFAT, YT, ol M, MR

3
2
i
%
i
-

An Experimental Study of Tire-Road Friction Coefficient
by Transient Brake Time

Changpyoung Han*, Kyoungsuk Park’, Myungjin Choi’, jong sang Lee and Un gyu Shin™’

ABSTRACT

In this paper, the transient brake time was studied on the van type vehicle with accelerometer.
Experiments were carried out on the asphalt(new and polished), unpacked road(earth and gravel) and on wet
or dry road conditions. The transient brake time is not effected bzy the vehicle speed. The transient brake
time is about 0.41~0.43second on the asphalt road surface and the error range is within 0.1~0.16second. For
the asphalt road condition, the transient brake time is not effected by both new asphalt road surface and the
polished asphalt road surface. With compared by dry and wet road surface condition, the transient brake time
of wet condition is longer than dry road condition and compared with unpacked road condition and packed
road condition, unpacked road condition is shorter than packed road condition. It is considered that the
transient brake time is effected by the road surface fraction coefficient. In other words, the transients brake
time increases as friction coefficient decreases.
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7|83MYy t; = Transient brake time
v, = Initial velocity
a = Acceleration vz = Final velocity
d = Braking distance p = Coefficient of friction
g = Acceleration of gravity
G = Road gradient ratio 1. M2
m = Vehicle weight
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A : All brake distance
B : Invisible skid mark distance
C : Skid mark distance
Fig. 1 The behavior of vehicle movement on breaking
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Fig. 2 The new model for locked wheel braking
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Fig. 3 Accelerometer set-up3
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Fig. 4 Friction curve of ABS disabled on dry surface
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Table 1 Vericom VC2000PC specifications

Table 3 Specifications of test automobile

Minnetonka, MN 55345

Table 2 Various test conditions

,5222 Kyonggi Youngin

Rofad

surface

conditi Dry Wet
on

Road |Excess tar| Traffic Excess tar

surface] new polished Ea{(thd Gralzecli new
sort | asphalt | asphalt |(Packed)|(packed) o iy
Test

speed 20304050602030506070203040;0203040?02030506070
(km/h)
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Model Vericom VC2000PC Manufacturer Hyundai
Power input 12V-16\g/r(1))u$l (Slegative Model Starex
Transmission type 5-speed Manual
Momentary surge 24V DC (10 seconds)
Overall length(mm) 5,035
Nominal current draw 160 mA
Overall width(mm) 1,820
Temp. Range -20°F to 160° F
Overall height(mm) 1,980
Charging voltage 13V-16V DC
Track(mm) front 1,57C
Accelerometer - rack{mm
dynamic range 5g(-2g ~ +3g) rear 1,545
.. . Wheelbase(mm) 3,08C
Minimum resolution 0.00156 g
Brake dist ith S0km/h 14
Sample rate 100 Hz rake distance wi (m)
Computer clock speed 11.0592 MHz Weight(kg) 2,483
Dimensi 23.5 cm long, 5.38cm high, Parking brake Manual
imensions
11.43cm deep Fuel Diesel
Vericom Computers, Inc. : ;
Manufacturer 6008 Culligan Way Gross vehicle traveled distance 2,300

109

205-60R15,99S

Tire Steel belted radial
tubeless(new)
Brake front disk
(hydraulic) rear drum
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Fig. 5 Speed and Transient brake time on the dry excess
tar new asphalt
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Fig. 7 Speed and Transient brake time on the dry excess
tar and traffic polished asphait
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Fig. 8 Speed and Transient brake time on the dry earth
and gravel surface
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