Measurement of tire contour and surface strain distribution under static and dynamic conditions

using Fourier transform grid method
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The sidewall contour area is one of the most important variables in designing
automobile tires. Several attempts have been made to measure the sidewall contour in
service conditions and several methods have been proposed and in use. However it has been
very difficult to measure the sidewall contour and surface strains under dynamically loaded
conditions. This paper reports a new method which employs the image processing method
based on Fourier transform grid method. Brief description of the method and some results
of application under statically and dynamically loaded conditions are presented.
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Fig.2 Measurement system
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Fig.3 Schematic explanation of stereo vision
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Fig.4 Flow diagram of image processing
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Condition : rim width 6-JJ
inflation pressure 200kPa
vertical deflection 20mm
Model : number of nodes 15000
Tire Size : 195/65R15
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Fig.5 FEM tire model and condition
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Fig.6 Sidewall contour at A-A'’ section
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Fig.7 Zdirectional Surface Strain at A-A’ section
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Fig.9 X-directional surface strain changing with speed
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tire A tire B
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Table 1 Construction of Test Tire
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10mm Z
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Fig.8 Sidewall contour changing with speed

tire A tire B

Carcass Ply 2 pieces 1 piece

Cap Belt 2 layers 1 layer
Slip angle 0 degree 4 degrees

2 degrees & 8 degrees

Unit scale : 10mm
Fig.10 3-D sidewall shapes changing with slip angle (tire A)
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Fig.11 3-D sidewall shapes changing with slip angle (tire B)
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Fig.13 X-directional surface strain under cornering
condition
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Fig.12 Sidewall contour under cornering condition
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