Kandidaatsopdracht Onderzoek

Werktuigbouwkunde

	Nr

04-072
	Sectie opdrachtgever TM


	Naam opdrachtgever

Ir. C. van ‘t Hof
	Datum

Juli 2001

	Titel 
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	Inleiding


	For our research in characterization of curing thermosets we make use of a new dynamic mechanical analyzer, to measure thermoset properties over large ranges of sample stiffness, excitation frequency and temperature. Due to the presence of clamping devices between the sample that one wants to measure and the sensors, the measured deformations and forces can differ from those applied to the sample. Having a model for the dynamic behavior of the machine, sample loading and deformation can be retrieved form measured data. Besides, we are then able to calculate resonance frequencies, depending on the sample’s stiffness, which enables us to judge the reliability of experimental results.

	Vraagstelling


	Verify the following assumptions:

1. The frame is very stiff compared to the measurement column;

2. Using a mathematical model of the dynamic mechanical analyzer, forces and deformation applied to the sample can be derived from the measurements. 

	Uitwerking en eisen


	1. Verify the assumption of a stiff frame with a modal analysis of the frame, resulting in its mode shapes and resonance frequencies;

2. Determine the transfer functions of parts of the machine (e.g. clamps, force transducer, see picture);

3. Assemble the global transfer matrix for the system;

4. Solve the system of equations for the sample properties (sample’s mass is known);

5. Verify the model with a sample with known properties, e.g. a steel sample;

6. Conclusions, advice to users of DMA, reporting (English).
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	Opmerkingen 
	Results will be directly used in future dynamic tests! Support will be provided by the Engineering Mechanics group.
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