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Analysis of Test Method of Vehicle Tire Rolling Resistance Tester

ZHANG Shao-guo', GAO Feng', HANG Barlin*, LI Meng'
(1. School of Transportation Science and Engineering, Beihang University, Beijing 100191, China;
2. MESNAC Co. , Ltd., Qingdao 266042, Shandong, China)

Abstract: In order to evaluate the feasibility of test scheme for vehicle tire rolling resistance,
based on tire rolling resistance measurement system model, a new method of studying tire rolling
resistance was developed with displacement deformation. Based on brief introduction of
construction process of finite element test model for rolling resistance, by controlling the
experimental parameter of outer tire, the displacement field distributions of sensor plate were
studied under different conditions and test scheme was worked out. Regarding the sensor
installation positions as the detection points, the relation curves between tire rolling resistances
and the control parameters were established. After average filtering treatment of collected data,
calculated values were compared with test data. Results show that tire rolling resistance rises as
the load or speed enhances and reduces as the pneumatic pressure increases. The simulation
results are consistent with test data. It is validated that the proposed test method is reasonable
and feasible.
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Fig. 1 Tire Rolling Resistance Measurement System
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Fig. 4 Layout Scheme of Sensors
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Fig.5 Time-history Curves of Rolling Resistance
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1
Tab.1 Analysis of Displacement Field of Rolling

Resistances at Different Speeds

»/ F/ v/ U/
kPa kN (km+h™ 1) mm
1 20 0.013 6
2 40 0.014 3
830 9.26
3 80 0.0157
4 120 0.019 5
2
Tab.2 Analysis of Displacement Field of Rolling
Resistances at Different Loads
p/ F/ v/ U/
kPa kN (kme+h1) mm
1 9.26 0.015 7
2 20. 07 0.044 7
830 80 —
3 30. 89 0.059 5
4 40. 15 0.072 3
3
Tab.3 Analysis of Displacement Field of Rolling
Resistances at Different Pneumatic Pressures
»p/ F/ v/ U/
kPa kN (kme+h 1) mm
1 494 0.076 9
2 662 0.066 4
30. 89 80 —
3 830 0.059 5
4 998 0.057 3
b
F.=F[1+(L/R)] €D
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Fig.6 Test of Tire Rolling Resistance
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