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Abstract 

[bookmark: _GoBack]An important aspect in the development of tyre compounds is the correlation between the dynamic mechanical properties of the rubber, measured on laboratory scale, and the actual tire performance. In order to predict wet traction of a tyre tread, the viscoelastic behavior of the rubber materials needs to be measured at high frequencies, in the kHz till MHz range. The deformations encountered by a skidding tyre tread are way outside the regime of linear viscoelasticity. Common dynamic mechanical equipment does not allow for measuring at such high deformations and frequencies. In order to overcome practical problems with measuring at such high frequencies and deformations, it is common to employ time-temperature superposition and measure at low frequencies and temperatures instead.

Another question is whether the dynamic mechanical measurements should be executed at constant strain over the frequency-temperature regime, or at constant-stress, where the latter is more representative for a tyre skidding on the road.

The presentation addresses these questions based on a series of measurements with silica-reinforced passenger tyre treads, containing different amounts of silica. By combining various dynamic mechanical techniques, different measurement protocols can be compared: linear viscoelastic measurements, strain sweep measurements outside the linear regime (Payne effect), and measurements at constant stress for varied temperatures. The consequences for the horizontal and vertical shift factors in the time-temperature superposition are highlighted.  



