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Prediction of Temperature Dependence of Braking Distance through Bench Test
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ABSTRACT

The temperature of the road surface is known to
affect vehicle braking distance. This study demonstrated
that the variation in wet braking distance with road
temperature is significantly affected by the viscoelastic
properties of the tread rubber of the tires. On the basis
of this relation, a method of bench testing the
viscoelastic properties of tires has been developed which
enables the prediction of braking distance for a wide
range of road temperatures.
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Fig. 1 Cause and effect diagram for braking distance
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Test track: Honda R&D.,Ltd Tochigi Proving Ground
Test method: J-NCAP (with change to specified road surface temperature)
Test vehicle: FF 2.0L Minivan
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Fig. 2 Wet and dry braking distance vs road surface
temperature
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Fig. 3 Road temperature dependence of braking
distance by tire

Table 1 Tire characteristics

Tire A Tire B Tire C Tire D Tire E

Tread compound 1 2 3 4 5
Construction a b c d d
Tread pattern I o m v v
Tire size 185/70 | 185/70 | 185/70 | 185/70 | 185/70

R14 R14 R14 R14 R14
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Fig. 4 Road temperature dependence of braking
distance by tread compound
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Fig. 6 Measurement method for viscoelasticity of rubber
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Fig. 8 Viscoelasticity measurements for Tires D and E
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Table 2 Tire characteristic

1 2 3

z
FF15L | FF15L | FF15L | FF0.66L | FF24L
Passenger | Passenger | Passenger | Passenger | Minivan
Tire F Tire G Tire H Tire | Tire J
Tread Compound 6 4 5 7 8
Construction d d d e f
Tread pattern v \ \ VI VI
Tire size 185/70R14 | 185/70R14 | 185/70R14 | 155/65R13 | 215/60R16
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Fig. 11 Road surface temperature dependence of Tire F
Prediction based on results of measurement
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Fig. 13 Verification of by varying tires and vehicles
Prediction based on results of measurement
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Prediction based on results of measurement
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