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	What do a water tap and a modern railtrack have in common? 

In modern railtracks, the rails are embedded in a rubber compound in order to minimize the noise radiated to the environement and to reduce maintenance costs associated to conventional designs. While a bad rubber seal in a water tap leads to annoying leakage, failure of the rubber filling in embedded rail sytems can have much more serious consequences! In order to better understand the material properties of the rubber compounds used in embedded rail systems, one must measure its stiffness and damping characteristics in different operating conditions. Also the evolution of these mechanical properties with aging and loading fatigue must be well known.

	Vraagstelling


	Using a material-testing bench in the Engineering Mechanics lab, material stiffness and damping (defining complex stiffness modulus) can be measured on a sample. Based on measurements of samples provided by Edilon B.V., the project work should answer the following questions:

1. Is it possible to model the material behavior of the rubber-cork compound used in embedded rail systems by a Kelvin model in series with an additional stiffness (see figure)? 

2. How do the mechanical properties of the compound change with aging?

	Uitwerking en eisen


	· Measure material properties of a compound sample using the Metravib® test bench under harmonic loading, in the frequency range between 0 and 80 Hz.

· Find the parameters (stiffness E1, E2 and damping η) so that the material model (see figure) fits the measured data in a least square sense.

· Using samples that have been aged (by loading cycles and/or in time), perform new measurements. Identify the material parameters E1, E2 and η for the aged compound.

· If time permits, perform test under different temperature conditions and analyze the variations of the material parameters.


	Opmerkingen


	The Engineering Mechanics group will provide support for using the hardware, setting up the experiments and evaluating the results. Edilon B.V. (Harlem), manufacturer of the compound and of the embedded rail system, will provide the samples.
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