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Measurement and numerical modelling of cooling velocity of welded joints

In my thesis I bid to work out the numerical representation of heat processes of real welding conditions with use of finite element modelling method. To achieve that, I made welding experiments on test-pieces set up with thermoelements in well defined welding conditions and registered the heat fluxation. In compare to the experimental results I built up the numerical model of the test-pieces with realistic welding parameters and ran heat stresses on them. For simulation and modelling tasks I used the Marc Mentat finite element modelling software. The welding experiments; ordered to validate the simulation; were made using manual CO2 arc-welding. The test-pieces were welded in PA and PB torch positions.
My primary target was to compute the cooling velocity of welded joints in their instant surroundings. Describing the conditions evolving in a welded joint the cooling velocity measured in the 800-500°C temperature range is commonly used. It also correlates with the change of mechanical attributions of the welt well. According to my point of view, when the hottest points of the computed and measured temperature curves are equalled in both cases, then the simulation was correct and the temperature change inwards the material can be computed with the same approximation.



