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Dynamic testing of structures is essential when building new structural systems (cars, machines, aircraft, ski …) in order to check for resonance and to assess the quality of the design. Modal testing normally requires expensive equipment (hardware, software and sensors) and a fair amount of theoretical knowledge. But not every company can afford having a specialist and a lab in-house.

On the other hand, cheap sensors based on MEMS technology (Micro-Electro-Mechanical-Systems) have appeared recently and every PC has a soundcard. Therefore, it is very valuable to investigate the feasibility of simple modal testing based on such low cost and easy to use settings which includes a soundcard, cheap MEMS accelerometers and standard Matlab® software to drive the acquisition and analyze the data.



	Vraagstelling


	The objective is to test the feasibility of using a simple soundcard and cheap sensors in order to measure the free vibration modes of a structure. The project should bring to light the limitations and advantages of such an approach in terms of measurement accuracy, frequency range and ease of use. 

The limiting factor(s) in the set up must be analyzed and ways to reduce even further the complexity of the testing procedure and increase its accuracy should be discussed.

	Uitwerking en eisen


	· A simple test structure for which the free vibration properties are known must be defined and built.

· A measuring lab will be build by using a PC with a soundcard as data acquisition system, electronic accelerometers as sensors and Matlab® as driving software.  Equipment will be provided.
· Define which modal analysis procedure is best suited for this setup. Perform the measurements and the data analysis to evaluate vibration modes and resonance frequencies. 
· Compare the measured modes and frequencies with the theoretical solution. 
If time permits, dynamic testing could additionally be carried out with strain gauges.

	Opmerkingen


	Some basic knowledge about vibration theory, signal analysis and Matlab® is required. The simple modal testing techniques that can be used in this project will be discussed with the supervisors. Some practical skills would be needed to set up the hardware. 

Support for using the hardware, setting up the experiments and evaluating the results will be provided by the Engineering Mechanics group in collaboration with the section Systems and Control Engineering.
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