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RATIONALE: 
 
This is Technology subject which has relevance with the subjects taught earlier namely- manufacturing processes, manufacturing technology and production processes. After getting conversant with the basic manufacturing processes and production processes, it is necessary for a technician to know about the advancements in the area of manufacturing and production processes. The subject will impart knowledge & skills necessary for working in modern manufacturing environment.      

This subject will help the student to get familiarized with working principles and operations performed on non traditional machines, machining center, SPM, automated machines and maintenance of machine tools.

OBJECTIVES: 
       The student will be able to 

· Know different non traditional machining processes, CNC milling machines, 

· Understand the working of Special Purpose Machines.

· Work as maintenance engineer.

· Know the Operation and control of different advanced machine tools and equipments.

· Produce jobs as per specified requirements by selecting the specific machining process. 

· Adopt safety practices while working on various machines.

· Develop the mindset for modern trends in manufacturing and automation.  

LEARNING STRUCTURE:

Applications 

Procedures 

Principles 

Concepts
Facts

CONTENTS: THEORY
	Chapter
	Name of the Topic
	Marks

	01
	Non Traditional Machining Processes:-
1.1 Electrical discharge Machining.

Principle of working, Setup of EDM, Dielectric fluid, tools (electrodes), Process parameters, Output characteristics, Applications e.g. microhole drilling, curve hole drilling. 

1.2 Wire cut EDM - Principle of working, Setup of WEDM, controlling Parameters, Applications.

1.3  Laser Beam Machining.

Physical principle of Laser, Laser action in ruby rod, Types of Lasers.

Set-up for LBM. Characteristics, controlling Parameters, Applications,

Application Of Laser Beam for Welding (LBW)

1.4 Other non traditional machines such as ECM
Principle of working, Applications.
	08

04

10

04

	02


	CNC milling machines:
Vertical and horizontal machining center: Constructional features, Axis identification, Electronic control system.  Automatic tool changer and tool magazine. 

CNC programming: Preparatory functions (G code), miscellaneous functions (M code), Part programming including subroutines and canned cycles.

Principles of computer aided part programming.
	20

	03
	Machine Tool Automation: 
Introduction and Need.
(A) Single spindle automates, transfer lines.
(B) Elements of control system, Limit switches, Proximity switches, Block diagram for feedback and servo control system, Introduction to PLC, Block diagram of PLC. 
	08

10

	04
	Special Purpose Machines (SPM):
Concept, General elements of SPM, Productivity improvement by SPM, Principles of SPM design.
	06

	05
	Maintenance of Machine Tools:
Types of maintenance, Repair cycle analysis, Repair complexity, Maintenance manual, Maintenance records, Housekeeping. Introduction to Total Productive Maintenance (TPM).
	10

	Total
	80


PRACTICAL:
Skills to be developed:

Intellectual skills:
1) To select an appropriate non conventional machining process for required component. 

2) To write programs for CNC milling machine.

3) To specify the requirement for  special purpose machines and automation.

4) To select the maintenance procedure for given machine tool.

Motor Skills:

1) To execute part programs on CNC milling machine / machining center.

2) To repair and maintain machine tools and sub systems.

3) To use and operate different hand tools required for repair and maintenance.

4) To identify and rectify the faults in the given sub assembly.

Notes: 
                 1. The workshop instructors should prepare specimen job in each shop as demonstration practice 
                     before the student (as per the drawing given by subject teacher / workshop superintendent)

         2. Theory behind practical is to be covered by the concerned subject teacher / workshop superintendent.

         3. Workshop diary should be maintained by each student duly signed by respective shop instructors
LIST OF PRACTICAL: 
1) Two jobs on CNC milling having following operations – face milling, slotting, Contour machining.
       (Group of two students , each group must use different program for different job dimensions )

2) One assignment on part programming on machining center.

3) One assignment on machine tool installation procedure.

4) Industrial visit to observe automats and report on the tools, fixtures and cams used on automats.

5) Industrial visit to observe at least one non traditional machining process and report on visit. 

6) Dismantling and Assembly of any one –   a) Tailstock on lathe   b) Apron Mechanism. c) Tapping 
        attachment on drilling machine. d) Lathe Chuck 

7) Report on mounting and dismounting procedure of following (any two) – a) Milling machine 
       arbor. b) Vertical milling head. c) Tool post 

8) One assignment on USM, CHM, EBM, AJM, WJM, PAM.

LEARNING RESOURCES:
        Books:

	Sr. No.
	Author
	Title
	Publisher

	01
	Amitabh Ghosh , Mallik
	Manufacturing Science
	East-West Press Pvt. Ltd.

	02
	HMT, Banglore
	Production Technology
	Tata Mc-Graw Hill

	03
	Pabla B. S.

M. Adithan
	CNC machines
	New Age international limited.

	04
	H.P.Garg
	Industrial maintenance
	S. Chand & Co. Ltd.

	05
	P. K. Mistra
	Non conventional Machining
	Narvasa Publishining House

	06
	Lindley R. Higgins
	Maintenance Engg. Handbook
	Mc-Graw Hill

	07
	Begman, Amsted
	Manufacturing Processes
	John Willey and Sons.

	08
	B. L. Juneja
	Fundamental of metal cutting and machine tools
	New age international limited.

	09
	Steve Krar,

Albert Check
	Technology of Machine Tools.
	Mc-Graw-Hill International.

	10
	P. N. Rao
	CAD/CAM Principals and Applications
	Tata McGrow-Hill

	11
	P. N. Rao
	Manufacruting Technology Metal Cutting & Machne tools
	Tata McGrow-Hill






























































































Study of non traditional machining processes, CNC milling machine, automats, SPM and maintenance of machine tools





Elements of control system PLC feed back & servo control concept of SPM





Types of maintenance, repair cycle analysis & complexity house keeping TPM





Non conventional machines using EDM, LBM, ECM, CHM, EBM, USM, 


PAM





Axis Identification, preparatory & Miscellaneous codes, part programming





Working principles of all non conventional machining processes





Principles of part programming





Principle of SPM design and indexing





Maintenance schedules & alignment





To maintain & repair small machines or components & testing of machine tool accuracy





To study and observe the application of SPM and automation





To study & observe the working and applications of non conventional machining processes





To operate CNC Milling machines with designed part programme





To select appropriate non traditional machining process, to operate CNC milling machine with designed program, to understand the automation and SPM, to select appropriate type of maintenance.









