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2.1. Calculation of the thermal efficiency with analytical methods 
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2.2. Numerical process models 
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4.1. Basic equations 
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4.2. Implemented fluid convections 

Thermal convection 
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Marangoni convection 
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Convection induced by evaporation of metal 
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4.3. Model dimension and mesh 

4.4. Boundary Conditions 
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4.5. Material data 
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4.6. Determination of the thermal efficiency 

5.1. Validation of the model 
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5.2. Influence of the welding velocity and the keyhole geometry on the thermal efficiency 
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