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SYLLABUS
	
Module
	
Contents
	Hours

	I
	Powder Metallurgy- Powder Production- Powder characteristics- Mixing – Compaction: - techniques- sintering- Theory metal cutting - Orthogonal and oblique cutting- chip formationMerchant’s theory-Friction force - cutting tool materials -Thermal aspects of machining -Tool wear and wear mechanisms - Economics of machining- Machinability- Cutting fluids.
	

10

	II
	Programmable Logic Controllers (PLC) – CNC: systems - contouring systems: principle of operation -DDA integrator: -Principle of operation, exponential deceleration –liner, circular and complete interpolator - NC part programming - Computer aided part programming - machining centers, feedback devices.
	
9

	III
	Non Traditional machining processes: - EDM, USM, ECM, LBM, EBM, PAM, IBM, AJM, AWJM
	
9

	IV
	High velocity forming of metals - Sheet metal forming - explosive forming - Electro hydraulic forming - Electro Magnetic Forming
	
8

	V
	Micromachining: Diamond turn mechanism, Advanced finishing processes: - Abrasive Flow Machining, Magnetic Abrasive Finishing. - Magnetorheological Finishing, Magnetorheological Abrasive Flow Finishing, Magnetic Float Polishing, Elastic Emission Machining. - Material addition processes: - stereo-lithography, selective laser sintering, fused deposition modeling, laminated object manufacturing, laser engineered net-shaping, laser welding, LIGA process.
	


9

	END SEMESTER EXAM









COURSE PRE-REQUISITES (If Any)
	C.CODE
	COURSENAME
	DESCRIPTION
	SEMESTER

	MET 205
	Metallurgy and material science 
	Knowledge about the basics of materials and its properties
	III

	MET204
	Manufacturing Processes
	Knowledge about basic concept of various conventional and non-conventional material removal processes.
	IV



COURSE OBJECTIVES
	SL.NO
	DESCRIPTION

	1
	To understand the capabilities, limitations of conventional manufacturing & machining process and what the need of advanced manufacturing processes is.

	2
	To understand, how to formulate tool path and program CNC machines

	3
	To understand, how PLC operate and control automated equipment and systems.

	4
	To understand the need of atomic level surface roughness and machining process.

	5
	To understand the need of high velocity forming of metals.



COURSE OUTCOMES: At the end of the course students will be able to

	CO
	DESCRIPTION
	PO(1..12)
MAPPING
	PSO(1..3)
MAPPING
	Level

	CO 1
	To be conversant with the advanced machining process and to appreciate the effect of process parameters on the surface integrity aspects during the advanced machining process.
	PO1, PO5,PO12
	PSO1,PSO2,PSO3
	L2

	CO 2
	CNC programming, select appropriate tooling and fixtures.
	PO1, PO3,PO5
	PSO1,PSO2,PSO3
	L3

	CO 3
	To categorize the various non-traditional material removal process based on energy sources and mechanism employed.
	PO1, PO5,PO12
	PSO1,PSO2,PSO3
	L2

	CO 4
	Analyze the processes and evaluate the role of each process parameter during micro machining of various advanced material removal processes
	PO1, PO2,PO5
	PSO1,PSO2,PSO3
	L5

	CO 5
	Explain the processes used in additive manufacturing for a range of materials and applications
	PO1, PO4 , PO5 PO11
	PSO1,PSO2,PSO3
	L2



COURSE OUTCOMES VS POs&PSOs MAPPING
	CO/PO
	PO1
	PO2
	PO3
	PO4
	PO5
	PO6
	PO7
	PO8
	PO9
	PO10
	PO11
	PO
12
	PSO1
	PSO2
	PSO3

	CO1
	3
	-
	-
	-
	2
	-
	-
	-
	-
	-
	-
	2
	3
	2
	3

	CO2
	2
	-
	2
	-
	3
	-
	-
	-
	-
	-
	-
	-
	3
	3
	3

	CO3
	   2
	-
	-
	-
	2
	-
	-
	-
	-
	-
	-
	2
	2
	3
	2

	CO4
	2
	3
	-
	-
	2
	-
	-
	-
	-
	-
	-
	-
	3
	3
	3

	CO5
	2
	-
	-
	3
	2
	-
	-
	-
	-
	-
	2
	-
	3
	3
	3


* For Entire Course, PO & PSO Mapping

COs Vs POs MAPPING JUSTIFICATION

	SNO
	PO/PSO MAPPED
	LEVEL OF MAPPING
	JUSTIFICATION

	CO 1
	PO1
	3
	Students will be able to appreciate and solve complex engineering problems related to advanced machining processes, based on acquired knowledge.

	
	PO5
	2
	Students will be able to select and apply advanced manufacturing techniques including modelling using CAD/CAM facilities.

	
	PSO1
	3
	Students will be able to engage in life-long learning in the context of ever-evolving manufacturing technology.

	
	PSO1
	2
	Students will be able to apply knowledge in the domain of advanced machining processes and solve engineering problems using CAD/CAM technology

	
	PSO3
	3
	Students will be able to successfully apply the design principles and implementation of advanced machining processes learned as a part of curriculum

	




CO 2
	PO1
	2
	Students will be able to appreciate and solve complex engineering problems related to CNC Programming, based on acquired knowledge.

	
	PO3
	2
	Students will possess ability to Design/develop solutions for complex machining problems and design CNC programmes that consider the machining time and public safety.

	
	PO5
	3
	Students will be able to select and apply advanced manufacturing techniques using CNC Programming and CAD/CAM facilities

	
	PSO1
	3
	Students will be able to apply knowledge in the domain of CNC machining and solve engineering problems using CNC programming and CAD/CAM technology

	
	PSO1
	3
	Students will be able to successfully apply the CNC programming methodology in the domain of advanced machining processes learned as a part of curriculum

	
	PSO3
	3
	Students will be able to implement new ideas on product design and development using CNC programming techniques and CAD/CAM technology.

	






CO 3
	PO1
	2
	Students will be able to appreciate and solve complex manufacturing engineering problems related to nonconventional machining processes, based on acquired knowledge.

	
	PO5
	2
	Students will be able to select and apply advanced nonconventional machining techniques including modelling using CAD facilities.

	
	PO12
	2
	Students will be able to engage in life-long learning in the context of ever-evolving manufacturing technology that include advanced non-traditional machining processes

	
	PSO1
	2
	Students will be able to apply knowledge in the domain of unconventional machining processes and solve engineering problems using non-traditional manufacturing techniques.

	
	PSO1
	3
	Students will be able to successfully apply the design principles and implementation of non-traditional material removal processes learned as a part of curriculum

	
	PSO3
	2
	Students will be able to implement new ideas on product design and development using unconventional machining processes with the help of modern machinery.

	




CO 4
	P01
	2
	Students will be able to solve complex manufacturing engineering problems based on acquired knowledge on micromachining processes

	
	PO2
	3
	Problem analysis based on first principles of mathematics and engineering sciences is essential to analyze complex engineering problems related to micromachining processes

	
	PO5
	2
	Students will be able to select and apply advanced micromachining techniques including modelling using CAD facilities.

	
	PSO1
	3
	Students will be able to apply knowledge in the domain of micromachining processes and solve engineering problems using advanced manufacturing technology

	
	PSO2
	3
	Students will be able to successfully apply the design principles and implementation of micromachining processes learned as a part of curriculum.

	
	PSO3
	3
	Students will be able to implement new ideas on product design and development using advanced micromachining techniques and CAD/CAM technology

	



CO 5
	PO1
	2
	Students will be able to solve current complex manufacturing engineering problems based on acquired knowledge on additive manufacturing

	
	PO4
	3
	Students will be able to conduct experiments in the area of additive manufacturing techniques and analyze data to provide valid conclusions

	
	PO5
	2
	Students will be able to select and apply advanced additive manufacturing techniques including modelling using CAD/CAM facilities.

	
	P011
	2
	Students will be able to manage projects and associated inance based on selection of materials and additive manufacturing techniques.

	
	PSO1
	3
	Students will be able to apply knowledge in the domain of additive manufacturing and solve engineering problems using recent production techniques based on rapid prototyping

	
	PSO1
	3
	Students will be able to successfully apply the design principles and implementation of additive manufacturing processes learned as a part of curriculum

	
	PSO3
	3
	Students will be able to implement new ideas on product design and development using CAD/CAM technology in the domain of additive manufacturing




POs & PSOs REFERENCE
	PO1
	Engineering Knowledge
	PO7
	Environment & Sustainability
	PSO1
	

	PO2
	Problem Analysis
	PO8
	Ethics
	PSO2
	

	PO3
	Design & Development
	PO9
	Individual & Team Work
	PSO3
	

	PO4
	Investigations
	PO10
	Communication Skills
	
	

	PO5
	Modern Tools
	PO11
	Project Mgt. & Finance
	
	

	PO6
	Engineer & Society
	PO12
	Life Long Learning
	
	




PROGRAMME SPECIFIC OUTCOMES
Mechanical Engineering Programme Students will be able to: 
PSO1: Model, design and analyse mechanical systems and components applying mathematical and scientific principles  ,taking into account the  socio-economic factors  considering environmental implication
PSO2: Apply engineering principles to components and materials to develop innovative products    
PSO3: Lead a team with innovative Managerial skills and work professionally 
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