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Aims
To impart the knowledge about various manufacturing technology processes. It deals with metal processing, metal forming and metal joining processes. After this course, a student will have a good exposure about the manufacturing processes and various operations and machinery. This also gives the recent trends in these processes highly automated CNC Machines and their programming. Issues of Safety, Health and Environment (SHE) are also addressed.
Learning Objectives

 At the end of this course the student should be able to understand: 

· The tools, equipments and principles of operation of primary and secondary manufacturing processes.
· Defects, causes and their remedies of welding, casting and metal forming operations. 
· Processing of metals, plastics and fabrication of various types composite material. 
· Methods to solve problems on cutting forces, tool life and analytical methods of estimating cutting temperature.
· Recognize the importance of material surface in engineering components
· Understand various methods to characterize the surface.
Outline Syllabus

1.0 Principles of Manufacturing Technology
1.1 Introduction
1.2 Types of Manufacturing  Systems

1.3 Understanding Product Design Process
1.4 Material Selection

1.5 Concurrent Engineering

1.6 Process Selection

1.7 Eco-Product Design

1.8 Eco-Product Manufacturing
1.9 Lean Manufacturing

1.10 Agile Manufacturing

1.11 Green Manufacturing

1.12 Quality Assurance and Management

1.13 Manufacturing Costs

1.14 Global Competiveness

2.0 Principles of Metal Cutting and Tool Theory
2.1 Introduction
3.0 Tool Materials
3.1 General Guidelines for Selection of Tool Materials

3.2 High Speed Steels-HSS

3.3 Cast Alloys

3.4 Carbides

3.5 Micrograin Carbides

3.6 Coated Carbides

3.7 Ceramic Tool Materials

3.8 Diamond Tools
4.0 Tool Geometry
4.1 Turning and Boring Tools, Single Points

4.2 Threading Tools, Single Point

4.3 Die Threading Tools, Thread Chasers

4.4 Face Mills

4.5 Side and Slot Mills-Arbor Mounted

4.6 End Mills-Peripherals and Slotting, HSS

4.7 Drills, High Speed Steel Twist

4.8 Oil-Hole or Pressurized-Coolant Drills, HSS

4.9 Spade Drills, High Speed Steel

4.10 Gun Drills, Carbide

4.11 Reamers, High Speed Steel

4.12 Taps, HSS

4.13 Planing Tools

4.14 Broaches, HSS

4.15 Tool and Cutter Angles-Approximate Equivalents
5.0 Cutting Fluids
5.1 Cutting Fluid Selection and Use

5.2 Cutting Fluid Recommendations

5.3 Cutting Fluid Key
6.0 General Machining Guidelines
6.1 Guidelines for Drilling

6.2 Tool Life
7.0 Grinding and Abrasive Machining
7.1 Grinding Wheels

7.2 Grinding Guidelines

7.3 Surface Roughness and Tolerance

7.4 Grinding Formulas and Charts

7.5 Abrasive Machining
8.0 Economics in Machining and Grinding
9.0 Numerical Control Machining & Programming
9.1 NC Machining Guidelines

9.2 NC Vocabulary
9.3 Types of Control Systems

9.4 Coordinate Systems

9.5 Input Devices

9.6 NC Part Programming

9.7 Computer Aided Part Programming

9.8 Machining Centre's

9.9 Turning Centre's

9.10 CAD-CAM Integration

10.0 Machining Standards
10.1 Machining Standards by Subject

10.2 Alphabetical List of Machining Standards

10.3 Sources of Machining Standards
11.0 Materials Index
11.1 Numerical List of Materials

11.2 Alphabetical List of Materials

11.3 Chemical Composition by Material Group

12.0 Power and Force Requirements
12.1 Determining Forces in Machining

12.2 Determining Power Requirements in Machining

12.3 Estimating Forces in Turning

12.4 Estimating Torque and Thrust in Drilling
13.0 Mechanical Nontraditional Machining Operations
13.1 Abrasive Flow Machining-AFM

13.2 Abrasive Jet Machining-AJM

13.3 Hydrodynamic Machining-HDM

13.4 Low Stress Grinding-LSG

13.5 Thermally Assisted Machining-TAM

13.6 Total Form Machining-TFM

13.7 Ultrasonic Machining-USM

13.8 Water Jet Machining-WJM
14.0 Electrical Nontraditional Machining Operations
14.1 Electrochemical Deburring-ECD

14.2 Electrochemical Discharge Grinding-ECGD

14.3 Electrochemical Grinding-ECG

14.4 Electrochemical Honing-ECH

14.5 Electrochemical Machining-ECM

14.6 Electrochemical Polishing-ECP

14.7 Electrochemical Sharpening-ECS

14.8 Electrochemical Turning-ECT

14.9 Electro-Stream-ES

14.10 Shaped Tube Electrolytic Machining-STEM
15.0 Thermal Nontraditional Machining Operations
15.1 Electron Beam Machining-EBM

15.2 Electrical Discharge Grinding-EDG

15.3 Electrical Discharge Machining-EDM

15.4 Electrical Discharge Sawing-EDS

15.5 Electrical Discharge Wire Cutting-EDWC

15.6 Laser Beam Machining-LBM

15.7 Laser Beam Torch-LBT

15.8 Plasma Beam Machining-PBM
16.0 Chemical Nontraditional Machining Operations
16.1 Chemical Machining-CHM

16.2 Electropolishing-ELP

16.3 Photochemical Machining-PCM

16.4 Thermochemical Machining-TCM
17.0 Fabrication and Joining
17.1 Introduction

17.2 Welding Technology

17.3 Adhesive Bonding

18.0 Rapid Prototyping

18.1 Introduction & Application

19.0 Finite Element Analysis (FEA)

19.1 Introduction

19.2 The Finite Element Method
19.3 FEA Computer Applications

20.0 Health, Safety and Environment (SHE)
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20.1 Health and Safety at Workplace
20.2 The Factories Act

20.3 Accidents and Accidents Investigation

20.4 Protective Clothing

20.5 Behavior in Workplace

20.6 Hazard Assessment

Course Structure

35 Hours of Lectures per term


15 Hours of Labs/Tutorials per term

Course Work (C/W)

2 – End of Term Tests



60%


2 – Assignment/Presentation

20%

2 – Industrial Tour/Design Project
20%
Course Prerequisites
Students are expected to have basic understanding of:

· Fluid Mechanics

· Engineering Materials

· Strength of Materials

· Computer Systems,  C++ Programming, Pascal, Fortran Programming, etc
· Solve first and second order differential equations
· Elementary Matrix Operations & Laplace Transforms
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Feedback to your Instructor

Your questions, comments and suggestions regarding the course content and delivery, as well as the teaching and learning processes and related outcomes will be greatly appreciated. For learning facilitation and the benefit of all students in the class, selected comments and feedback (and their responses) will be published on the course web-site (with any identifying information from the sender removed).
Student Declaration

By accepting to take this course the student agree that, the assignment (i.e. learning activities, research, etc) submitted in this course is as a result of his/her own investigations and that he/she has conformed to the guidelines against plagiarism as laid by the University Academic Honesty. All sections of the text and results which have been obtained from other sources are fully referenced using the Harvard style (for details about Harvard see Com. Skills Lecturers). The student understands that any means of investigation may be used to detect cheating or copying and plagiarism, and such cheating constitute a breach of University regulations and will be dealt with accordingly. By submitting the assignment and tests, the student agrees to be awarded the lowest mark possible, should cheating or copying be detected. Before submitting an assignment please make use of free online plagiarism software checker at http://www.nkumbwa.weebly.com 

Penalty for Late submission of Assignments

Unless you have submitted proof of Mitigating Circumstances or have been granted an extension, the penalties for late submission of an assignment or missing a GLA/presentation shall be as follows:

· Up to one week late:

Penalty of 60% of  marks awarded

· More than one week late:

Fail – 0% recorded
Course Necessities / House Keeping

· You are expected to behave in a Professional Manner

· You are expected to dress-professional during all presentations

· You are advised to switch off the phone during lecture hours

· No unnecessary movements during lecture hours

· Lectures starts promptly

· Door will be closed 10 minutes after the start and not opened

· Anyone arriving after then will not be admitted

· This will apply to any break period

· The class register will be checked, you need to attend 80%

· Missing Classes without explanation will cost you heavily

· Any student disrupting the lecture will be evicted

Complaints Guidelines

Complaints about the grading of the Group Learning Activity and Presentations (GLAP) or tests should be made within one week after they are returned to you. No score adjustments will be made after the one-week period. If you desire a regrade on an exam, please attach a note to your exam stating which problems and the discrepancies you found. Be sure to look at the solutions send to you before asking for a regrade.

Academic Dishonesty Guidelines

The EM 410 faculty instructor expects every student in the EM 410 class to practice honorable and ethical behavior both inside and outside the classroom. Any actions that might unfairly improve a student’s score on assignments, GLAP, or examinations will be considered cheating and will not be tolerated. Examples of cheating include (but are not limited to):

· Sharing results or other information during an examination.

· Bringing forbidden material or devices to an examination.

· Working on an exam before or after the official time allowed.

· Requesting a regrade of answers or work that has been altered.

· Submitting assignment work that is not your own work or engaging in forbidden assignment work collaborations.

At the instructor's discretion, cheating on an assignment or examination will result in a reduced score, a zero score, or a failing grade for the course. All occurrences of academic dishonesty will be reported to the HoD, Dean of School, Dean of Students and copied to the Academic Registrar. If there is any question as to whether a given action might be construed as cheating, please see the Instructor or the HoD before you engage in any such action.

Disclaimer

The above is just a proposed course outline and guidelines which may not be definite, hence, the author reserves the right to alter any part or section in form of adding or eliminating some theme without prior notice or permission from any party. Therefore, cannot be held responsible for any failure that may arise in terms of coverage or anything alike. It is intended to provide a detailed general guide for students self study and excellence.
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Name:





Course:





Program: 





Submission Date:








STUDENT DECLARATION





The assignment submitted herewith is a result of my own investigations and that I have conformed to the guidelines against plagiarism as laid by the University Academic Honesty. All sections of the text and results which have been obtained from other sources are fully referenced. I understand that any means of investigation may be used to detect cheating or copying and plagiarism & such cheating constitute a breach of University regulations and will be dealt with accordingly. By signing below, I agree to be awarded the lowest mark possible, should cheating or copying be detected.





PENALTY FOR LATE SUBMISSION





Unless you have submitted proof of Mitigating Circumstances or have been granted an extension, the penalties for late submission of an assignment shall be as follows:


Up to one week late:		Penalty of 50% of  marks awarded


More than one week late:		Fail – 0% recorded





Date:





Signed:
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