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Measurement of cutting forces, surface roughness, tool wear, temperature in machining. Experiments in rolling. 
Measurement of microhardness. Ring compression test for the estimation of friction in metal forming. Open-die forging 
and load evaluation. Hydraulic and pneumatic systems. Sensors and transducers. Study of robots. Design of simple 
electronic circuits. Microprocessors and PLCs for manufacturing applications. Electrochemical machining, laser and 
plasma cutting. Vacuum coating. 

Computer Aided Design (CAD), Computer Aided Process Planning (CAPP) and manufacturing of products using 
Subtractive and Additive Manufacturing processes. Inspection of the products manufactured by Subtractive and 
Additive Manufacturing. Comparative analysis of the products realized through two routes of manufacturing. 
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