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	Project Description

	Laser forming is a new process for the shaping or realignment of materials by direct action of a laser and without the need for permanent dies or tools. It has potential for widespread application both in aerospace manufacture as means of avoiding wasteful machining operations and in the microelectronics sector as a means of microadjustment. However, for this potential to be realised, the mechanisms operating  in laser forming require to be more completely understood. 

The Laser Group at Liverpool is one of the leading groups in the world investigating this process.

In the 2D laser forming of sheet material, a number of factors have been identified as contributing to the angle of bending achieved with successive irradiations and how this depends on the complex interrelation of optical, thermal and mechanical factors operating in the Thermal Gradient Mechanism. 

Computer based simulation and modelling is an important element of process development in engineering, particularly as a method of identifying possible process mechanisms and for reducing the number of practical experiments needed to characterise the process. This project will utilise COMSOL MultiPhysics as a platform for the investigation of the  thermo-mechanical model for laser forming, by use of finite element (FE) modelling methods. 

The impact of moving mesh approaches in enhancing the efficiency of the modeling procedure will be investigated. 

The modelling work will be accompanied by practical experiments to study the influence of these factors on the 2D laser forming of thin sheet steel and aluminium. An Electrox carbon dioxide laser based workstation will be available for the experiments.
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