ABSTRACT:

---------
Development of CAD technologies has greatly compressed the time required for design of a new product. However, physical realization of these models remains a bottleneck. While CNC machining, the subtractive method, is the only option when it comes to high quality components, the need for human intervention to generate the CNC programs makes it a slow and costly route. On the other hand, Rapid Prototyping (RP), the additive method, is able to convert the design into the physical objects without any human intervention but its total automation comes with compromises in the qualities of geometry and material. A balance between these two extremes is Hybrid Layered Manufacturing (HLM). In HLM, the near-net shape of the component is built in layers (additive method) and the same is finish-machined (subtractive method). While the priority during material addition is material integrity, the same is on geometric quality during material subtraction. As the focuses in both these steps are different, they are very fast. Laser, Electron Beam or Arc are the common energy sources used to realise the near-net shape. In HLM, the near-net shape of the tool is obtained by alternately depositing metal using pulsed synergic GMAW and face milling. Ability to make composite matrix and conformal cooling ducts are additional features of HLM. The concept and techno-economic viability of HLM has been demonstrated with the help of two case studies.

