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Abstract 

Engineering is the profession in which 

knowledge of the mathematical and natural 

sciences gained by study, experience, and 

practice is applied with judgement to 

develop ways to utilize, economically, the 

materials and forces of nature for the benefit 

of mankind. 

Mechanical Engineering is an engineering 

branch that combines engineering physics 

and mathematics principles with materials 

science to design, analyze, manufacture, 

and maintain mechanical systems. It is one 

of the oldest and broadest of the engineering 

branches. 

The course has been designed primarily to 

meet the growing needs for technician 

engineers in the Sudan. This need is 

recognized to be manifested currently in 

two areas; firstly in the development and 

provision of national infrastructure of 

power, transport, communications and other 

development schemes, and secondly in the 

growth of engineering service and general 

manufacturing industries. 

The course is essentially  practical in nature 

with some 40% of the curriculum being 

devoted to projects, workshop practice and 

integrative studies, and it is the intention to 

teach theory from an applications point of 

view. 

It is believed that through this applications 

approach, the student technician will 

develop a practical working knowledge, 

which is a very necessary adjunct to the 

needs of industry within the country. 

The choice of subjects reflects the national 

needs as they are seen at present, but 

attention is also paid to the future. 

Consequently, the student will be 

introduced to computational methods and 

made aware of advances in technology that 

results. 1 

The main objective of the new course is to 

produce both mechanical and production 

technician engineers who are capable of 

working, typically in a supervisory capacity 

within all branches of the engineering 

service and manufacturing industry of 

Sudan. 

The emphasis is on the broader aspects of 

engineering technician education, rather 

than on the highly specialized, in 

recognition of the diversification likely 

within future careers of the MECA 

graduates. 

Keywords 

Mechanical engineering, syllabuses, subject 

content, aims, third year diploma of MECA, 

power and production options.  

I. INTRODUCTION 
Mechanical engineers typically do the 

following jobs: Analyze problems to see 

how mechanical and thermal devices might 

help solve the problem; Design or redesign 

mechanical and thermal devices using 

analysis and computer-aided design; 

Develop and test prototypes of devices they 
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design; Analyze the test results and change 

the design as needed; Oversee the 

manufacturing process for the device; 

Manage a team of professionals in 

specialized fields like mechanical drafting 

and designing, prototyping, 3D printing 

or/and CNC Machines specialists. 

The field of mechanical engineering can be 

thought of as a collection of many 

mechanical engineering science disciplines. 

Several of these sub disciplines which are 

typically taught at the undergraduate level 

are listed below, with a brief explanation 

and the most common application of each. 

Some of these sub disciplines are unique to 

mechanical engineering, while others are a 

combination of mechanical engineering and 

one or more other disciplines. Most work 

that a mechanical engineer does uses skills 

and techniques from several of these sub 

disciplines, as well as specialized sub 

disciplines. Specialized sub disciplines, as 

used in this article, are more likely to be the 

subject of graduate studies or on – the – job 

training than undergraduate research.  

The mechanical design of something can 

span a large variety of categories. There are 

the static bodies, dynamic bodies, 

kinematics of the bodies in motion, fluid 

mechanics, and mechanics of materials. All 

of these different categories and more need 

to be considered in a complex mechanical 

design. It’s not as simple as just coming up 

with the idea for how one of these 

categories might work for the desired 

design. It also requires all of the categories 

to be evaluated for the design to be 

completely thought through. 

Mechanical engineers are constantly 

pushing the boundaries of what is 

physically possible in order to produce 

safer, cheaper, and more efficient machines 

and mechanical systems. Some technologies 

at the cutting edge of mechanical 

engineering are listed asdesign engineering, 

thermal engineering, production 

engineering, industrial engineering, micro 

electro - mechanical systems (MEMS), 

friction stir welding (FSW),composites, 

mechatronics, nanotechnology, finite 

element analysis, biomechanics, 

computational fluid dynamics, and 

acoustical engineering. 

The diploma in mechanical engineering has 

beendeveloped as a cooperative venture 

between Leeds Polytechnic of the United 

Kingdom (U.K.) and the administration of 

Mechanical Engineering College Atbara of 

Sudan, under the auspices of the British 

Council.    

The Mechanical Engineering College 

Atbara has offered a 3-years course in 

mechanical engineering since 1971. This 

current course is a logical development of 

the previous course, and maintains as its 

overall objective, the education of 

technician engineers to a level of practical 

and academic competence compatible with 

that of Western Europe and satisfying the 

particular needs of the Sudan. 

The course is of three years duration and 

leads to the award of a diploma in 

mechanical engineering. It is designed for 

full time study inclusive of academic study, 

practical instruction and industrial training. 

The first two years are common and contain 

basic mechanical and production 

engineering subjects. In the final year, 

students select either the mechanical 

engineering (Power option) or production 

engineering (Technology and Systems 

option). 

Admission to the course is by either 

selection from holders of the academic or 

technical Sudan school certificate with 

credit levels in mathematics, physics and an 

appropriate science subject; or mathematics, 

engineering drawing and workshop 

technology.  

The institute was established  in 1971 under 

the name " Institute of Mechanical 

Engineering Technicians" (IMET), with the 

main objective of supplying the country 

with high level engineering technicians, 

who can effectively contribute to the 

industrial development and to the increasing 

demand for mechanical engineering 

technicians. 
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In 1976 the IMET was renamed as 

"Mechanical Engineering College Atbara 

"(MECA), and it continued to award 

Engineering Diploma of 3-years duration in 

mechanical engineering , in power and 

production options. 

In 1990 the Nilevalley University, (NVU), 

was established and ( MECA) became one 

of the faculties of the university and it was 

renamed as " Faculty of Engineering & 

Technology (FET).  

The following matter covers the subjects' 

content of the first year of the diploma 

course in mechanical engineering. 

The course has been designed primarily to 

meet the growing needs for technician 

engineers in the Sudan. This need is 

recognized to be manifested currently in 

two areas; firstly in the development and 

provision of national infrastructure of 

power, transport, communications and other 

development schemes, and secondly in the 

growth of engineering service and general 

manufacturing industries. 

In the former, particular attention is paid to 

the education of the student as a mechanical 

engineering technician seeking in a career 

typically within power generation, road and 

rail transport, irrigation schemes and the 

sugar industry. To this end subject matter 

essential to the general base of engineering 

knowledge has been combined with that 

more specifically related to mechanical 

engineering within the industries concerned. 

Similarly, the student as a production 

engineer will build upon the foundation 

studies of years one and two, and will in the 

final year, study the elements of production 

engineering which make for a competitive 

and efficient manufacturing industry; 

namely, the technology of production and 

the organization of production systems. 

In designing the curriculum, the subject 

material in the final year has been related 

directly to the detailed objectives of the 

graduate technician engineer and from 

these, specific aims for each subject have 

been produced. Years 1 and 2 have been 

designed with these aims clearly in view.  

The course is essentially  practical in nature 

with some 40% of the curriculum being 

devoted to projects, workshop practice and 

integrative studies, and it is the intention to 

teach theory from an applications point of 

view. 

It is believed that through this applications 

approach, the student technician will 

develop a practical working knowledge 

which is a very necessary adjunct to the 

needs of industry within the country. 

The choice of subjects reflects the national 

needs as they are seen at present, but 

attention is also paid to the future. 

Consequently, the student will be 

introduced to computational methods and 

made aware of advances in technology that 

result. 

The main objective of the new course is to 

produce both mechanical and production 

technician engineers who are capable of 

working, typically in a supervisory capacity 

within all branches of the engineering 

service and manufacturing industry of 

Sudan. 

The emphasis is on the broader aspects of 

engineering technician education, rather 

than on the highly specialized, in 

recognition of the diversification likely 

within future careers of the MECA 

graduates [1] – [40]. 

II. SUBJECT'S AIMS AND 

CONTENTS OF THE THIRD YEAR 

The following matter covers the subjects' 

content of the third year of the diploma 

course in mechanical engineering for both 

power and production engineering options.  

A. Common Core Subjects for 

Mechanical Engineering Power Option 

and Production Engineering Option   

A.1 Properties of Materials III (42 hours) 

The overall aims of properties of materials 

III are as follows: 

To give to both mechanical and production 

engineers an understanding of how 

materials behave in service and the ability 

to select and prepare the right material for 

the job. 
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A.1.1 Method of Failure in Service 

(hours) 

The aims are to distinguish between ductile 

and brittle fractures; interpret fatigue and 

creep data; to be able to understand the 

factors which produce wear and methods of 

reducing wear in industrial components; to 

be able to understand the mechanism by 

which materials react with their 

environment and how corrosion can be 

controlled. The engineer will be able to 

establish the criteria for choosing materials 

for particular applications. 

A.1.1.1 Fracture 

Subject Matter   

Types of fracture, fast fracture, stress 

intensity and fracture toughness.  

Notch effects, temperature, ductile/brittle 

transition. 

Effect of alloying on the transition. 

A.1.1.2 Fatigue and Creep 

Subject Matter   

Fatigue fracture; recognition and definition 

tests, S/N curves for ferrous and non – 

ferrous materials, fatigue and endurance 

limits. 

Creep; failure, tests, effect of load and 

temperature, minimum creep rate, life 

predictions. 

Creep and fatigue resistance materials. 

A.1.1.3 Wear 

Subject Matter   
Surface finish and arc of contact, relation to 

friction and wear. 

Surface finish and arc of contact, relation to 

friction and wear. 

Adhesive and abrasive wear. 

Effect of lubrication on friction and wear. 

Selection of materials and lubricants. 

A.1.1.4 Corrosion (18 hours) 

Subject Matter   
A descriptive approach to the mechanisms 

of failure, how the test data can be analyzed 

and used in design studies.   

A.1.2 Selection of Materials (24 hours) 

Subject Matter  

The basic concepts of materials selection 

are discussed and illustrated with the aid of 

case studies. 

Selection of materials for manufacture by 

casting, machining, hot and cold working, 

welding, soldering and brazing. 

A.2 Strength of Materials III (48 hours) 

The overall aims of strength of materials III 

are as follows: 

To extend the students ability to determine 

the strength and flexibility of structures and 

structural elements, and to give the student 

an insight into the stresses in actual 

engineering components using the results of 

experimental stress analysis and comparison 

with those found analytically.   

A.2.1 Deflection of Beams (10 hours) 

The aim is to enable the student to solve 

problems associated with deflection of 

beams. 

Subject Matter   

Moment curvature relationship, Macaulay's 

method, deflection in simply supported 

beams and cantilevers using Macaulay's 

method, deflection in built – in beams using 

Macaulay's method. 

A.2.2 Struts (5 hours) 

The aim is to extend the student's ability to 

determine the strength of structures and 

structural elements. 

Subject Matter   

Definition of struts, pin – ended strut, strut 

with fixed ends; partial fixing of the ends, 

strut fixed at one end and pinned at the 

other, strut with eccentric load, limitation of 

Euler theory, Rankine formula. 

A.2.3 Cylinders (9 hours) 

The aim is to apply stress/strain analysis to 

common engineering situations. 

Subject Matter   
Thin cylinders under internal pressure, thin 

spherical shell under internal pressure, 

cylindrical shell with hemispherical ends, 

volumetric strain on capacity, tube under 

combined loading, thick cylinders under 

internal and external pressures, thick 

cylinders under internal pressure only, 

plastic yielding of thick tubes, compound 

tubes, hub shrunk on solid shaft, thick 

spherical shells. 

A.2.4 Shear Stresses in Beams (6 hours) 
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The aim is to develop the theory for shear 

stresses in beams and apply it to practical 

problems. 

Subject Matter   
Variations of shear stress in beams, 

rectangular section, I – section, shear center, 

shear flow, shear strength of welds, rivets 

and bolts, closed thin walled sections 

subjected to torsion, open sections 

composed of rectangular elements. 

A.2.5 Stress Analysis Application (6 

hours) 

The aim is to cover as much as possible of 

the following three applications in the time 

available. 

Subject Matter   

A.2.5.1 Stress Analysis in Rings 

Stresses in bars of small initial curvature. 

Stresses in split rings. 

A.2.5.2 Rotating Discs 

Stresses in disc of uniform thickness, solid 

disc, disc with central hole. 

A.2.5.3 Springs 

Stress and deflection in closed – coiled 

helical springs, stress and deflection in semi 

– elliptic and quarter – elliptic leaf springs.  

A.2.6 Experimental Stress Analysis (12 

hours) 

The aim is to understand the need for 

experimental stress analysis and the basic 

principles involved in photo – elasticity and 

interpret typical experimental data. 

Subject Matter   
Purpose of experimental stress analysis, 

simplification of the problem and summary 

of the method of E.S.A., special families of 

curves, basic principles of the strain gauge, 

types of gauge, basic bridge circuit theory, 

full equations for the Wheatstone bridge. 

Photo – elasticity, basic optics, and photo – 

elastic materials, optical systems (plane 

polariscopic, circular polariscopic), fringe 

patterns, practical results, applications of 

photo – elasticity, measurement of fringe 

orders, separation of principal stresses.  

A.2.7 References 

1. Crandall, Dahl and Lardner. An 

Introduction to Mechanics of Solids. 

2. James W. Dally and William F. Riley. 

Experimental Stress Analysis. 

3. G. H. Ryder. Strength of Materials. 

4. S. Timoshenko. Elements of Strength of 

Materials. 

5. S. A. Urry and P. J. Turner. Solution of 

Problems in Strength of Materials and 

Mechanics of Solids.  

6. Van Vlack L. C. Materials Science for 

Engineers. Addison – Wesley, 1980. 

7. Ashby M. F., Jones D. R. H., Engineering 

Materials, Pergamon, 1980.       

8. Rollason E. C., Metallurgy for Engineers, 

Arnold, 1973.  

A.3 Engineering Dynamics, Control and 

Instrumentation 

The overall aims of engineering dynamics, 

control and instrumentation are as follows: 

To extend the students' understanding of 

dynamics and to solve problems involving 

vibration. 

A.3.1 Dynamics (45 hours) 

The aim of learning crank effort diagrams is 

to examine the functions of fly wheels from 

aspects of design and application. The aim 

of balancing is to solve problems associated 

with balancing of reciprocating and rotating 

masses. The aim of learning geared systems 

is to apply rigid body dynamics to 

connected and geared systems. The aim of 

vibrations is to solve problems involving 

vibrations of simple systems with or 

without viscous damping. 

The aims of learning control systems and 

instrumentation are to provide a sufficient 

coverage of classical control theory to 

enable the student to assess the stability, 

accuracy and speed of response of a system, 

with particular reference to the practical 

technology of control systems; to provide 

an understanding of physical quantities, and 

the means of actuation. 

Subject Matter   

A.3.1.1 Crank Effort Diagrams (7 hours) 

Crank effort diagrams, fluctuation of speed 

and energy, flywheels. 

Description of governors. 

A.3.1.2 Balancing (7 hours) 
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Balancing of rotating masses, single out of 

balance mass, several out of balance masses 

in one plane, inertia force on a reciprocating 

mass, primary and secondary balancing, 

balancing of a single reciprocating mass. 

A.3.1.3 Geared Systems (10 hours) 

Velocity ratio, power transmission by gears, 

torque/acceleration relationships, simple 

and compound gear trains, epicycle gear 

trains, simple epicycle gear trains, torque on 

epicycle gears.  

A.3.1.4 Vibrations (21 hours) 

Free vibrations, single degree of freedom, 

undamped system, linear and torsional 

vibrations, resonance, damped systems with 

linear and torsional vibrations. Two degrees 

of freedom, undamped system, linear and 

torsional vibrations. Problems in free 

vibrations. Forced vibrations single degree 

of freedom, undamped systems with linear 

and torsional vibrations, problems in forced 

vibrations. Practical problems related to the 

vibration of shafts, machine tools and 

engines; methods of reducing vibration, 

isolation of vibrating parts. 

A.3.2 Control and Instrumentation (45 

hours) 

Subject Matter  

A.3.2.1 Control Systems (24 hours) 

Mathematical model. Transfer function. 

Open and closed loop system block diagram 

representation. Time response of system to 

step, ramp and sinusoidal inputs. Time 

delay. 

Stability of closed loop system from open 

loop frequency response: Bode and Nyquist 

diagrams. Gain and phase margins. 

Performance criteria and error 

minimization. 

Performance improvement by 

compensation. 

Application of above techniques to practical 

system e.g. position, pressure, temperature 

and flow control.   

A.3.2.2 Instrumentation (21 hours) 

Definition of an instrument, actuator and 

transducer. 

Analogue and digital instruments. Spring, 

lever, bridge circuit, flapper valve. Force 

and torque measurement; load cells, 

balances. 

Temperature measurement: thermometers, 

thermocouples, pyrometers, thermistor. 

Vibration measurement; read vibrometer, 

strain gauges. Displacement measurement 

L.V.D.T. Potentiometer.  

Velocity and acceleration measurement. 

Flow measurement; Pitot tube, manometers, 

 Bourdon gauge. 

Position and level measurement; sight 

gauges, floats, potentiometers. 

Valves: hydraulic and pneumatic systems, 

accumulation and unloading valves, D.P. 

regulators, PRV, safety valve, flow control 

valves, spool valves and their use in 

steering system, servo operated valves. 

Recorders and display units: chart 

recorders, C.R.O.  

Alarms. Control actions, proportional, 

integral, derivative.  

Case studies. 

A.3.3 References 

1. Engineering Instrumentation and Control 

IV, L. F. Adams, Hodder and Stoughton. 

2. Control Engineering, N. Morris, McGraw 

Hill. 

3. Engineering Instrumentation and Control 

IV, Haslam, Summers and Williams. 

Arnold. 

4. Engineering Instrumentation and Control 

IV, H. B. Sutton. Butterworth. 

5. Modern Control Theory, Schaum's 

outline series (Control), Oghatta. 

6. Mechanics of Machines, John Hannah. 

7. Open University Series (T. 291), 

(Instrumentation), Units 1 – 13.  

8. Engineering Mechanics – Second Vector 

Edition, Volume II, Dynamics, Archie 

Higdon, William B. Stiles, Arthur W. 

Davis, Charles B. Evces. 

9. Applied Mechanics – Metric Edition, J. 

Hannah, M. J. Hillier. 

10. An Introduction to the Principles of 

Vibration of Linear Systems, Pierre 

Thureau and Daniel Lecter. Translated by J. 

Grosjeau. 

11. Theory of Vibration with Applications, 

William T. Thomson. 
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A.4 Organization of Engineering Projects 

(90 hours) 

The overall aims of properties of materials 

III are as follows: 

To develop knowledge and skills for 

planning, controlling and financial 

evaluation of project work; to introduce 

students to the role of quality within project 

organization; and to understand the need for 

plant management and to extend students' 

knowledge of maintenance planning. 

A.4.1 Management and Organization 

(9hours) 

The aim is to understand the importance of 

management theory and its development in 

terms of theory and practice. 

Subject Matter   
The function of management. 

The various types of business organization. 

The nature of authority and responsibility. 

Relationship between organization structure 

and objectives. 

The need for and problems associated with 

delegation and the requirement for follow 

up action. The effects on worker 

performance of the introduction of change.  

The principles of management by objectives 

applied to controlling projects. 

A.4.2 Method Study (10 hours) 

The aim is to introduce the student to 

analytical methods for analyzing production 

procedures. 

Subject Matter   
The method of process charting. 

The principles and practice of time study. 

The means of collection and analysis of 

data. 

Means used for management of labor 

performance. 

Using predetermined motion study. 

The purpose and design of incentive 

schemes. 

A.4.3 Production Costing (12 hours) 

The aim is to understand the importance of 

production costing for the evaluation and 

continuous monitoring of engineering 

projects. 

Subject Matter   
The basic theory of accounting. 

Job, process, historical, standard and 

marginal costing. 

Breakeven and profit volume analysis. 

Contribution to overall costs of layout 

material and overheads. 

Effects of depreciation. Productivity 

measures.  

A.4.4 Plant Location and Layout (16 

hours) 

The aim is to appreciate factors which effect 

the location of plant and layouts. 

Subject Matter   
Transport costs. Distribution of networks 

and accessibility of services. 

Availability of resource skills. Types of 

material handling and costs.  

Functional, product, process layouts. 

Production flow analysis. 

Application of ergonomics principles to 

workplace layout and environment. 

Plant layout techniques, cross and 

relationship chart. 

A.4.5 Network Analysis (15 hours) 

The aim is to understand the use of network 

technique to the planning of engineering 

projects. 

Subject Matter   
The uses and meaning of network diagrams. 

Definition of the terms: activity, dummy 

activity, events, nodes. 

Determination of earliest and latest event 

times. 

Construction of network diagrams and 

determination of critical paths. 

Use of networks for project planning. 

Construction of Ghant charts.  

A.4.6 Quality Assurance II (10 hours) 

The aim is to develop an understanding of 

how quality affects all manufacturing 

activity.  

Subject Matter   
Historic development of quality. 

The role of quality in design, quality in 

manufacture. 

Quality control and reliability. The 

relationship between quality and cost. The 

objective of a specification. 

The effect of design changes on quality. 
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The system of management to support 

quality in an organization. 

Introduction to reliability theory.  

A.4.7 Maintenance Management (12 

hours) 

The aim is to understand the need for 

maintenance management in the design and 

implementation of engineering projects. 

Subject Matter   
The basis for a planned maintenance 

schedule. 

The need to keep accurate history of 

machine performance. 

The reason for a plant register. Design of a 

maintenance job card. 

The need to produce maintenance control 

reports. 

The various types of maintenance, planned, 

unplanned condition monitoring. 

The need for spare part system. 

A.4.8 Personnel Management (6 hours) 

The aim is to develop understanding of the 

importance of personnel selection, incentive 

schemes and trade unions movements. 

Subject Matter   
Need for personnel policy, need for 

employment. Education, training and 

management, health, safety and welfare. 

Influence of unions. The union movement 

(in Sudan). 

Economic weapons of union, labor law. 

Incentive schemes, non – finance 

incentives, financial incentives, types of 

schemes, group bonus, supervisory bonus 

and profit sharing and co – partnership 

scheme. Wage incentive scheme. 

A.4.9 References 

1. Network analysis, Battersby, Macmillan 

Press. 

2. Maintenance Management, A. Corder, 

McGraw Hill. 

3. Maintenance Planning Control and 

Documentation, E. N. White, Gower Press.  

4. Facility Layout, F. White, Prentice Hall. 

5. The Unions, Arnold G. Hamilton, 1981. 

6. Work Study, R. M. Currie, 4
th

 Edition, 

1977, Pitman. 

7. Total Quality Control, Feigharbaum, 

McGraw Hill. 

8. Understanding Organizations, C.B. 

Handy, 2
nd

 Edition, Penguin. 

9. Quality Control Handbook, Juran, 4
th

 

Edition, McGraw Hill. 

A.5 Workshop Practice (270 hours)  

The overall aims of properties of workshop 

practice are as follows: 

To complete the advanced practice started 

in second year in the fields of mechanical 

and production engineering, i.e.  

Automotive maintenance and repair, 

machining, shaping, milling and grinding, 

and to involve the student in project work of 

a design and make nature. 

A.5.1 Advanced Workshop Techniques  

A.5.1.1 Advanced Milling (24 hours) 

The aim is to provide practical experience 

in the areas of gear manufacture, cam and 

clutch tooth milling. 

Subject Matter  

The use of the dividing head and form 

cutters to machine spur and helical gears. 

Method of setting cutter relative to the 

work. Setting dividing head to cut bevel 

gears. Calculation of cutter offset to obtain 

improved tooth form. Cam milling. 

Calculation for setting dividing head for 

machining constant velocity cam profiles. 

Cutter selection and setting angles when 

milling saw – tooth clutches and milling 

cutters.     

A.5.1.2 Advanced Grinding (24 hours) 

The aim is to develop further skills in the 

field of grinding, particularly with respect to 

cylindrical grinding, tool and cutter 

grinding. 

Subject Matter  

Setting of the tool and cutter grinder to 

resharpen end, slab and face mills. 

The use of disc grinding wheels for 

sharpening formed milling cutters. The 

preparation of hardened gauges for center – 

type grinding, grinding cylindrical gauge 

tubular squares and test mandrels to fine 

limits 

The use of the surface grinder to produce 

flat surfaces conventionally. 

A.5.1.3 Lathe Work (24 hours) 
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The aims are to develop further skills in 

lathe work; and to provide practical 

experience on lathe alignment and testing. 

Subject Matter  

Use of the four-jaw chuck and different 

fixtures for offset and complicated turning. 

Grinding internal and external cylindrical 

components using a grinding attachment.  

Lathe alignment and testing; parallel test, 

roundness test, lathe alignment and 

correction.  

A.5.2 Small Projects (90 hours)  

The aim is to let the students put into 

practice the interchangeability system in the 

form of small assembly projects. 

The student should be able to execute under 

close supervision a given design and make 

exercise. 

Small projects are used as a means of 

teaching both advanced foundry work and 

advanced welding. 

A.5.2.1 Advanced Foundry Work (24 

hours) 

The aim is to improve the skills of the 

student in foundry work.  

Subject Matter  

Making molds with different position of 

gates, risers and runners and find the best 

result. 

Using of chills in thick sections castings. 

Using sweep boards for making molds. 

A.5.2.2 Foundry Small Project (24 hours) 

The aim is to give students the opportunity 

to produce a casting starting from the 

component drawing. 

Subject Matter  

Study of the component, shrinkage 

allowance, machining allowance, position 

of cores, parting line. 

Pattern and core box production. 

Mold production and mold proving. 

Critical analysis of the finished mold 

including the writing of a report.  

A.5.2.3 Advanced Welding (42 hours) 

The aims are to develop the experience 

gained in second year in oxy – acetylene 

and manual metal arc welding to provide 

experience in soldering, brazing bronze and 

hard surfacing; and to demonstrate spot 

welding. 

Subject Matter  

Positional welding oxy – acetylene and arc 

welding procedures and precautions to be 

taken, including post – heating, pre – 

heating and use of jibs and fixtures to 

minimize distortion and buildup of residual 

stresses.  

Welding with low hydrogen arc welding 

electrodes. 

Inspection and testing of welds, soldering 

and brazing, type of flux used, heating 

methods, and preparation of work piece.  

Bronze welding, type of flux and joint 

preparation.  

Spot welding of light sheet metal gauges. 

Hard facing, preparation for hard facing, 

methods of depositing hard facings. 

Continuous coverage, stringer leads dot 

pattern.    

A.5.2.4 Welding Small Project (9 hours) 

The aim is to fabricate by welding, 

soldering brazing and/or forming a simple 

structure. 

Subject Matter  

To fabricate by welding, soldering brazing 

and/or forming a simple structure. 

Select the suitable joining method, joint 

design and preparation, consumables, 

joining procedures and techniques under 

supervision. 

Produce a satisfactory fabricated structure. 

A.5.3 Integrated Project (72 hours)  

The aims are to execute a previously 

designed project. The student can carry on 

minor design changes to overcome 

manufacturing difficulties without changing 

the aim of the project. 

Gain experience by solving real 

manufacturing problems at the shop floor 

level. 

Select the right and most economical 

manufacturing process and select the 

material required. 

A.5.4 I.C. Engines Maintenance Practice 

(27 hours)  

The aim is to teach the student the 

fundamentals principles of maintaining both 
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diesel and petrol engines in good working 

order. 

Subject Matter 
Hands on experience on the dismantling and 

assembly of engines and their major 

components including cylinder blocks, 

piston and crank removal, 

replacement/repair of clutches, cooling 

systems, ignition systems, injectors and 

pumps, dynamos/alternators. 

A.6 Final Year Projects (180 hours) 

The overall aims of final year projects are 

as follows: 

To give the technician the opportunity of 

design and manufacture through small 

engineering projects and thereby to exercise 

the knowledge acquired during his study. It 

is also intended that the project should 

provide experience of working within a 

small team. 

To achieve these aims, the following are 

seen as essential components in the 

planning, execution and presentation of the 

final report. 

Subject Matter 

A.6.1 Problem Description  

A satisfactory explanation of the problem to 

be solved, mentioning clearly the required 

output from the project. 

Writing specifications, which may be in the 

form of a word description, or in the form 

of drawings, or both. 

A.6.2 Planning and Scheduling 

Organizing a plan for solving the problem 

under consideration:  

Identifying the steps, which must be 

followed. 

Estimating the relative times allocated to 

each step. 

Arranging the steps identified in 2.1 into 

those, which can be performed 

consecutively, and concurrently and in the 

order in which they must be performed.  

Keeping a logbook in diary form and 

recording every aspect of the work in 

compliance with project assessment 

regulations. 

Preparing an initial time chart including all 

the activities. 

A.6.3 Research Work 

Searching for information relevant to the 

problem concerned (books, journals, 

catalogues, etc.). 

 Looking for previous solutions attempted 

by other workers or solutions for similar 

problems. 

Selecting the most suitable sources for the 

particular problem. 

A.6.4 Alternative Solutions 

Looking for existing solutions. 

Synthesizing new solutions. 

Providing some sketches. 

Evaluating all solutions by giving weight to 

each solution. 

Selecting the most suitable solution. 

Justifying the selection in 4.5. 

A.6.5 Analysis and Computation 

Using mathematical equations or empirical 

formulae for obtaining stresses, velocities, 

accelerations, forces, dimensions, etc. 

Models and experiments. 

Analysis of experimental results.   

A.6.6 Experimental Work 

The following items must be considered 

when an experiment is performed. 

The objectives of the experiment must be 

stated very clearly. 

Equipment must be specified together with 

the procedure required for the experimental 

work. 

Analysis of the results. 

Conclusions. 

Recommendations based on 6.4. 

A.6.7 Evaluation 

To check against the following: 

Does the system satisfy all the items of the 

specifications? 

Is the system economically feasible from 

the manufacturing and marketing points of 

view? 

Outline the change to 7.1 and 7.2 that were 

found to be necessary during the 

performance of the project. 

Justification of the changes in 7.3. 

A.6.8 Drawings and Sketches 

Sketches, drawings, or both must be 

provided to support the student's option or 

decision. 
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A complete engineering drawing must be 

attached to the final report. 

A.6.9 Presentation 

Students will be required to produce two 

copies of the project report in accordance 

with the format specified in the project 

regulations. 

A.6.10 Servicing  

The following items must be explained 

clearly in a form of word description or in 

the form of drawings or both. 

Method of operation. 

Control and adjustment for optimization of 

output. 

Failure diagnosis and proper treatment. 

Routine maintenance. 

Safety precautions.  

B. Subjects Content of the Third Year 

Mechanical Engineering Power Option 

B.1 Design and Integrative Studies (90 

hours)  

The overall aims of properties of materials 

III are as follows: 

To extend the students abilities to analyze 

and modify a design concept inside the 

constraints of a problem. To give a practical 

appreciation of hydraulic and pneumatic 

devices and the design of their major 

elements. The student should have a 

detailed knowledge on specific mechanical 

components, and be able to select such 

components for a design project. He should 

be able to solve problems arising from 

project work that require the use of related 

studies.   

B.1.1 Design Concepts (18 hours) 

The aim is to extend the students 

understanding by providing more concepts 

of the design process. 

Subject Matter   
Standardization: effects of standardization 

unification on design, production and 

maintenance costs. 

Design factors, cost, performance, safety, 

reliability etc. 

Value analysis method with some examples. 

Modelling, types of models, methods of 

modelling, reasons for modelling. 

B.1.2 Mechanical Springs (6 hours) 

The aim is to provide an understanding of 

the application of various types of 

mechanical springs. 

Subject Matter   
Types of springs, helical springs, leaved 

springs, compression springs, tension 

springs, twisting springs, linear and non – 

linear springs, stiffness of springs, springs 

in series, springs in parallel, buckling of 

springs, materials for springs.  

B.1.3 Conveyors (9 hours) 

The aim is to provide an understanding of 

the application and the principles of design 

of conveyors. 

Subject Matter   
Types of conveyors; belt conveyor, rope 

conveyors, screw conveyors, buckets 

conveyor, horizontal, vertical or inclined 

conveyors. 

Calculation of rate of feed and power 

required for driving conveyors. 

Materials for conveyors.  

B.1.4 Hydraulics (9 hours) 

The aim is to provide an understanding of 

designing hydraulic systems. 

Subject Matter   
Hydraulic system components. 

Application of hydraulics to various fields. 

Forces in vessels and cylinders. Seals and 

gaskets. 

Types of pump, hydraulic motor, valves. 

Hydraulic accumulators, connection 

methods. 

Calculation of forces, stroke speed, stroke 

time flow, pressure; losses. 

B.1.5 Pneumatics (9 hours) 

The aim is to provide an understanding of 

the application and design of pneumatic 

equipment. 

Subject Matter   
Components of a pneumatic system; types 

of compressors, reciprocating compressors, 

rotary compressors. 

Cylinders, valves, filters. 

Use of cylinders for pressing. 

Packing and fitting. 

Application of pneumatic power for 

clutches and braking systems. 

Safety. 
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B.1.6 Design for Casting (9 hours) 

The aim is to provide an understanding of 

the factors which should be considered 

when designing a component by casting. 

Subject Matter   
Introduction of casting processes with 

regard to size, section, thickness and the 

prevention of shrinkage and cavity 

formation. 

Design details for easy removal of the 

pattern from the mold. 

B.1.7 Projects (30 hours) 

Subject Matter   
A series of projects of differing nature 

involving system analysis and using 

material taught in more than one subject 

discipline, e.g. –  

Water wheel for pumping water. 

Windmill for pumping water. 

Hydraulic jack for a railway carriage. 

Brick making machine. 

Plastic extrusion machine. 

Spring testing machine. 

Two projects of 15 hours = 30 hours 

B.2 Thermodynamics III (90 hours) 

The overall aims of thermodynamics III are 

as follows: 

To enable the technician to understand the 

theory of the various types of internal and 

external combustion engines and have a 

practical appreciation of their operation. He 

should be able to commission and test 

engines and should have a working 

knowledge of refrigeration, air conditioning 

and heat transfer.  

B.2.1 Heat Transfer (15 hours) 

The aim is to advance the understanding of 

the practical applications of convection and 

radiant heat transfer. 

Subject Matter 

Convection; further development of forced 

and free convection. 

Use of dimensionless quantities for the 

empirical determination of heat transfer 

coefficients in forced and natural 

convection. Reynold's analogy. 

Radiation: physics of radiation; concept of 

black body. Plank's law, Wein's 

displacement law. Stefan – Boltzmann law, 

radiation functions. 

Radiation properties; total radiation 

properties, Kirchhoff's law, monochromatic 

radiation. 

Concept of a grey body and directional 

radiation properties. 

Radiation shape factor; relative exchange 

between black surfaces and between grey 

surfaces. 

Combined modes of heat transfer; heat 

exchangers, parallel, counter and mixed 

flow. Overall heat transfer coefficients, 

LMTD calculation of heating surface area 

for simple heat exchangers. 

B.2.2 Design of Rotary Machines (12 

hours) 

The aim is to provide an understanding of 

the principles of operation of nozzles and 

blading in turbines and compressors. 

Subject Matter 
Principle of conversion of enthalpy to KE in 

rotary machines. 

Elementary treatment of gas and vapor 

nozzles and blades; concept of the choked 

nozzle, critical pressure ratio, Mach 

number. Impulse, impulse – reaction and 

centrifugal blading; explanation of 

principles and blade types. 

B.2.3 Refrigeration and Air Conditioning 

(14 hours) 

The aim is to provide an in – depth 

understanding of refrigeration and air 

conditioning systems and to be able to 

effect simple design calculations. 

Subject Matter 
Refrigeration plant; descriptive treatment of 

vapor compression and absorption plant, 

steam jet, expansion, refrigeration and 

cooling systems. Refrigeration cycles for 

vapor compression machines. C.O.P., 

modifications to basic cycle to raise C.O.P., 

use of flash chamber and two-stage 

compression. 

Heat pumps. 

Air conditioning plant; principles of 

operation of humidifying coolers and 

refrigeration type units, calculation of vapor 

mass and heat transfer rates. 
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Estimation of operational costs for both 

types of plant. 

B.2.4 Gas Turbines (10 hours) 

The aim is to provide a practical 

understanding of the operation of gas 

turbines and jet engines, supplemented by 

thermodynamic analysis of both basic and 

higher efficiency cycles. 

Subject Matter 
Descriptive treatment of gas turbines and jet 

engines. 

Theoretical cycles; representation on  T – S 

or P – H axes, calculation of temperatures, 

air/fuel flow rates for gas turbines operating 

on the basic cycle. Use of exhaust to air 

heat exchangers. 

Stationary machines; descriptive treatment 

of the use of jet engines as gas generators, 

waste heat boilers. 

Estimation of power generation costs. 

Relative merits and demerits of gas turbine 

plant. 

B.2.5 Steam Turbines (10 hours) 

The aim is to provide a practical 

understanding of steam power plant with 

particular reference  to plant economics. 

Subject Matter 
Descriptive treatment of basic steam plant 

for power generation; boilers, turbines, 

condensers. 

Use of enthalpy/entropy charts for steam. 

Practical modified Rankine cycles with 

superheat and reheat; determination of 

evaporation and fuel firing rates for a given 

power output, cycle and overall thermal 

efficiencies. Importance of condenser 

vacuum. 

Descriptive treatment of regenerative feed 

heating, use of backpressure turbines for the 

production of process heat and power.  

B.2.6 Running of I. C. Engines (9 hours) 

The aim is to provide a practical 

understanding of the day to day problems 

associated with the running of I.C. engines. 

Subject Matter 
Engine systems; cooling system, lubrication 

system, air intake system – including 

supercharging and scavenging – waste heat 

recovery system, valve gear. 

Factors influencing engine performance; 

combustion in C. I. engines; timing; delay 

period, normal and knocking combustion, 

rough operation. S. I. engines; normal and 

abnormal combustion conditions, 

detonation, surface ignition, pre – ignition, 

post – ignition. 

Engine reconditioning. 

B.2.7 Plant Commissioning, Testing and 

Operating (16 hours) 

The aim is to provide an outline of the 

principles and systems employed in the 

commissioning, testing and operation of 

power plant. 

Subject Matter 
Simplification of complex plant diagram; 

isolation of major items of equipment, 

identification of control parameters. 

Elements of testing; indicator diagrams 

evaluation of indicated and brake power, m. 

e. p. , fuel consumption, measurement of 

heat quantities and fluid flow, analysis of 

exhaust gases, energy balances; use of 

energy balance to evaluate energy 

utilization in engines, furnaces, heating 

plant, boilers, refrigerators and coolers. 

Calculation of fuel quantities and cost. 

Overall thermal efficiencies. Operational 

sequences in the startup and load shedding 

of power generating plants.    

B.2.8 Alternative Energy Systems (4 

hours) 

The aim is to introduce the student to less 

conventional means of energy conversion 

and to present a broad picture of the world 

energy situation. 

Subject Matter 
Brief descriptive treatment of alternative 

thermal resources; e.g. nuclear 

fusion/fission, solar geo – thermal, biomass. 

The Stirling cycle. 

Total energy systems for combined power 

and process heat generation. 

B.2.9 References   

References for thermodynamics I and II  

1. Thermodynamics and Transport 

Properties of Fluids, S. I. units, Y. R. 

Mayhew and G. F. C. Rogers, Pub: Basil 

Blackwell.  
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2. Applied Thermodynamics for 

Engineering Technologists, T. D. Eastop 

and A. McConkey, pub: Longman. 

3. Engineering Thermodynamics, Work and 

Heat Transfer, G. F. C. Rogers and Y. R. 

Mayhew, Pub: Longman. 

4. Thermodynamics, K. Work, Pub: 

McGraw Hill. 

5. Heat Transfer, F. M. White, Pub: 

Addison Wesley. 

6. Heat Engines, R. Joel, Pub: Longmans.  

7. Heat Transfer Engineering, H. Schenck, 

Pub: Longmans. 

B.3 Fluid Mechanics III (90 hours)  

The overall aims of fluid mechanics III are 

as follows: 

To enable the technician engineer to 

understand the theory of hydraulic 

machinery and to appreciate the principal 

functions inherent in the commissioning and 

testing of plant with particular reference to 

hydro – electric generating and irrigation 

schemes. 

B.3.1 Forces Exerted by Jets (20 hours) 

The aim is to give an understanding of the 

conversion of the KE of jets into work. 

Subject Matter 

The momentum equation. 

Newton's laws of motion, normal impact on 

vanes – flat or curved, vertical or inclined, 

stationary or moving, single or multi. 

Forces involved. 

Smooth entrant angles (no shock) – forces 

on reducers and bends. 

Reaction of jets. Power of jets and jet 

propulsion. 

B.3.2 Reciprocating Pumps (12 hours) 

The aim is to understand the operation, 

types and capacities of reciprocating pumps. 

Subject Matter 

Introduction – definition – types – 

theoretical indicator diagrams. 

Effect of acceleration and friction. 

Use of air vessels – double acting pumps. 

Application – irrigation pumping scheme. 

B.3.3 Centrifugal Pumps (20 hours) 

The aim is to present an understanding of 

the theory and operation of centrifugal 

pumps and a knowledge of calculations of 

work done, turning moments efficiencies. 

Subject Matter 

Description and principles; manometric 

head, efficiencies, work done per unit 

weight, turning moment – speed to 

commence pumping – efficiency and losses 

– diffuser efficiency – cavitation – 

avoidance of cavitation – specific speed – 

performance of pumps and pipelines – 

application as above – estimation of 

pumping power – pump selection. 

B.3.4 Impulse and Reaction Turbines (24 

hours) 

The aim is to give a broad understanding of 

the conversion of energy possessed by 

water in a form of KE or PE into work 

through rotary machines. 

Subject Matter 

Introduction and explanation of turbine 

types. Impulse turbines; Pelton wheel. 

Reaction turbines; Francis and Kaplan 

types. 

Inward flow reaction turbines, efficiency 

and vane angle; vane angles head lost in 

runner, draft tube cavitation – avoidance of 

cavitation, specific speed – unit speed and 

unit power and pipe line. Application to 

power generation. 

B.3.5 Hydraulically Operated Machinery 

(14 hours) 

The aim is to present on a broad basis 

knowledge about hydraulically operated 

machinery and the different fields of 

operation. 

Subject Matter 

Introduction and definitions. 

Accumulators, intensifiers and rams. 

Hydraulic cranes – mention of other 

machinery. 

B.3.6 Water Hammer (8 hours) 

The aim is to provide an understanding of 

the phenomena of unsteady flow in 

conjunction with valve closure. 

Subject Matter 
Introduction to unsteady flow in bounded 

systems. 

Momentum theory for uniform retardation 

and uniform rate of reduction of gate area. 
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Sudden and slow closure of valves. 

Effect of elasticity of pipe.  

Reflection of pressure waves. 

Control of surge, following valve closure 

with pump running, following pump 

shutdown. 

B.3.7 References 

1. Fluid mechanics, Massey. 

2. Fluid mechanics, Douglas Gariosek et al. 

3. Mechanics of fluids, A. C. Walshaw and 

D. A. Jonson, (Longmans).   

4. Hydraulics and fluid mechanics, E. H. 

Lewitt, (Pitmans). 

5. Fluid mechanics, R. L. Daugherty and A. 

C. Ingersoll, (I. S. E). 

6. Fluid mechanics, V. L. Streeter (McGraw 

Hill). 

B.4 Plant Installation and Maintenance 

(90 hours) 

The overall aims of plant installation and 

maintenance are as follows: 

To teach the importance of correct plant 

installation and the skills required. 

To ensure that the student has a full 

understanding of plant maintenance, and the 

benefits which can be forthcoming from 

good maintenance management.   

B.4.1 Installation Practice (20 hours) 

The aim is to give students an 

understanding of the problems of 

installation. 

Subject Matter 

Importance of planning in installation. 

Discussions on a variety of plant for 

installation, e.g. boiler, turbine, water-

cooling systems, compressors, etc. 

Types of foundation required for machine 

tools, heavy plant and buildings. 

Discussions on the need for correct 

structural design to take loads and enable 

plant to be installed. 

Establish case studies for building up an 

installation process. 

Planning sequence of equipment and labor 

required. 

The need to have good installation practices 

to improve the reliability of plant and 

equipment. 

Importance of good installation practices to 

reduce unplanned breakdowns when plant 

or equipment is in operation. 

Establishment at the installation stage of a 

machinery/plant data file, to cover 

installation, operating inspections and 

maintenance instructions, in the form of 

instruction sheets and specially prepared for 

a give piece of machinery. 

B.4.2 Maintenance Planning (12 hours) 

The aim is to understand the reason for and 

benefits of maintenance planning. 

Subject Matter 

Basics of a planned maintenance 

scheduling. 

The necessity of planning for maintenance 

and the benefits, which can be gained by the 

company. Design planned maintenance 

schedules. 

Types of maintenance; unplanned, 

corrective and planned. 

Analysis of inspection reports and plant, 

equipment and buildings history cards for 

planning preventative maintenance. 

B.4.3 Recording and Monitoring (12 

hours) 

The aim is to understand the need for 

inspection and recording. 

Subject Matter 

Preventative maintenance and standard 

tasks. 

Planned and coordinated inspections, 

adjustment, repairs and replacements in the 

maintenance of industrial plant. 

The necessity of timely repairs to prevent 

unscheduled interruptions or undue 

deterioration of operating equipment, 

buildings or facilities. 

Routine visual inspections and study of 

workloads. 

The carrying out of standard tasks such as 

lubrication, inspections, etc. 

Inspection of and overall schedules for 

major equipment, buildings and facilities. 

Checking of tolerances, wear, dimension 

and performance. 

Building up a history of the usage of the 

organizations assets to plan for preventative 

and corrective maintenance. 
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B.4.4 Maintenance Improvement and 

Good Housekeeper (14 hours) 

The aim is to understand the need for 

improvement in maintenance, through better 

design, better materials, site location for 

ease of access, etc. the benefits from good 

housekeeping, less accidents, ease of 

access, etc. 

Subject Matter 

Engineering analysis; the arrangement of 

the component parts of a job and the 

selection of correct materials, tools, 

equipment, supplies and labor to establish 

the best method of undertaking the job. 

Break down of jobs into elemental 

operations to determine the possibilities for 

improvement relative to use, design, 

methods, etc. and the utilization of 

information to establish the standard of 

performance for practical use. 

Understanding workshop practices; the 

efficient use of tools, attachments, jigs, 

fixtures, techniques and material for all 

work requirements. 

Knowledge of the latest and best machines, 

cutting tools and equipment covering all 

crafts. 

Emergency jobs and their classifications.  

The emergency job defined as any job, 

which interrupts the proper planning and 

scheduling of work. 

Good housekeeping for accident prevention. 

The necessity for clean aisles in workshops, 

machinery left in a clean condition and 

without protruding objects which may cause 

accidents. 

The need for correct paints on plant, 

equipment and buildings.  

B.4.5 Maintenance Cost Control (12 

hours) 

The aim is to have a sound understanding of 

the cost of maintenance. 

Subject Matter 

The control of maintenance stock held 

items. 

Establishment of maintenance costs and 

their interpretation relative to plant 

operations. Recording of maintenance 

expenditures for future cost comparison. 

Segregation of costs into three classes; 

direct, indirect and general. 

Explanation of costs; direct – repairs to 

operating or auxiliary equipment, etc.; 

indirect – repairs or replacement of parts, 

with parts of improved design, new 

materials or methods, etc.; general – repairs 

of buildings, storage tanks, roads, etc. 

Establishment of responsibility for cost, 

reasons for costs and the need to investigate 

and improve. 

Monthly budget charts based on the three 

classes, showing standard costs for 

maintenance against actual costs, reasons 

for the variances. 

Instilling upon the workforce the cost 

effects to the company of low-grade 

maintenance work because of using poor 

methods, bad workshop practices of 

improper actions. 

Comparison of maintenance costs relative to 

investment and sales values. 

Establishment of monthly maintenance 

report covering such items as production 

costs, summary of planning and scheduling 

performance, mechanical department labor 

usage, breakdown of work order, e.g. labor, 

material, the number of work orders. 

Plant inventories, plant identification and 

numbering, cost codes, cost summaries, 

inter – company cost comparisons, cost of 

downtime, timesheets; the use of simple 

computers to assist in these tasks.     

B.4.6 Machinery and Equipment 

Maintenance (20 hours) 

The aim is to give the student a good 

understanding of the problems and 

requirements of moving machinery 

maintenance. 

Subject Matter 

Safety precautions in the maintenance of 

moving machinery. 

Establishment of routine inspections to 

record data on the equipment. Visual and 

audio inspections on the current state of the 

machinery. 

Carrying out and recording simple 

maintenance tasks – e.g. changing and 

checking oil, oil and air filters, sparking 
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plugs, water levels, tire pressures, loose 

fittings, suspensions. 

Lubrications; nipples, joints and wheel 

grease cups. 

Checking electrical components, battery 

level, lighting systems, braking systems, 

brake fluid levels; coolant systems, etc. 

The necessity of recording information on 

the machinery and equipment so that this 

information is returned to the maintenance 

engineers for action. 

Establishing lubrication monitoring 

intervals, to check the lubricants for 

viscosity, flashpoint, foreign particles, 

acidity, etc. as signs of moving part wear in 

engines. 

Maintenance particularly relevant to large 

heat engines; checking of pumps for seal 

damage. Pressure drop tests on pumps. 

Liaison with local industry/users of 

machinery and the familiarization with the 

users problems and the types of failures or 

breakdowns which occur during the 

machinery's working life.  

Procedures and stages relating to the 

overhaul of machinery – for example: 

The planning stage. 

The overhaul and analysis stage. 

The machinery and equipment performance 

test trials prior to recommissioning. 

Ensure that equipment is meeting suppliers' 

specifications during test trials. 

B.4.7 References  
Maintenance Engineering Organization and 

Management, Frank Gradon, Pub: Applied 

Science Publishers Ltd. London. 

Maintenance Planning Control and 

Documentation, E. N. White, 2
nd

 Edition, 

Pub: Gower Press. 

Facilities and Plant Engineering Handbook, 

Edited by Bernard T. Lewis and J. P. 

Marron, Pub: McGraw Hill. 

Maintenance Engineering Handbook, Third 

Edition, Higgins and Morrow, Pub: 

McGraw Hill. 

Preventive Maintenance, Joseph D. Patton, 

Jr., Pub: Creative Services Inc., New York. 

Maintenance Management Techniques, 

Antony Corder, Pub: McGraw Hill. 

Standard Handbook of Plant Engineering, 

Robert C. Rosaler and James O. Rice, Pub: 

McGraw Hill.  

C.  Subjects Content of the Third Year 

Mechanical Engineering Production 

Option 

C.1 Design and Integrative Studies (90 

hours)  

The overall aims of design and integrative 

studies are as follows: 

To extend the students' abilities to analyze 

and modify a design within the constraints 

of a given problem. He should understand 

the concept of designing simple production 

equipment and be able to produce designs 

of production equipment with a working 

knowledge of operation and limitations. He 

should be able to solve design problems 

arising from project work requiring the use 

of related studies.  

C.1.1 Design Concepts (18 hours) 

The aim is to extend the students 

understanding by providing more concepts 

of the design process. 

Subject Matter   
Standardization: effects of standardization 

unification on design, production and 

maintenance costs. 

Design factors, cost, performance, safety, 

reliability etc. 

Value analysis method with some examples. 

Modelling, types of models, methods of 

modelling, reasons for modelling. 

C.1.2 Jigs and Fixtures (18 hours) 

The aim is to provide an understanding of 

the principles of the design of jigs and 

fixtures.  

Subject Matter   
Principles of locating and positioning, plane 

locating, concentric locating, prevention of 

jamming, averaging method for locating 

rough parts. 

Clamping: types of clamps, strap clamps, 

slide clamps, swing clamps, hinge clamps, 

two way or multiway clamps, cam clamps.  

Clamping forces in various operations. 

Safety and fool – proofing considerations. 

Material selection.   

C.1.3 Press Tools (9 hours) 
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The aim is to provide an understanding of 

the application of press tools in production. 

Subject Matter   
Selection of types of press used for a variety 

of jobs. 

Advanced press tools; deep drawing, 

progressive blanking, blank layout. 

Components of tools used for blanking, 

piercing and bending. 

Design of advanced press tools. 

C.1.4 Design for casting (9 hours) 

The aim is to provide an understanding of 

the factors which should be considered 

when designing a component by casting. 

Subject Matter   
Introduction to casting processes with 

regard to size, section, thickness and 

prevention of shrinkage and cavity 

formation. 

Design details for easy removal of the 

pattern from the mold. 

C.1.5 Pneumatics (6 hours) 

The aim is to provide an understanding of 

principles of pneumatics and their 

application in production. 

Subject Matter 

Main components of a pneumatic system; 

types of compressors, motors, valves, 

actuators. 

Advantages and disadvantages of pneumatic 

systems. 

Some examples of application of 

pneumatics in production. 

Clamping devices presses, feeding devices. 

Methods of giving mechanical advantages. 

Control of pneumatic power.   

C.1.6 Projects (30 hours) 

Subject Matter 
A series of projects including the design, 

materials of construction, alternative ideas, 

engineering drawings, costing and 

manufacturing processes, e.g.  

Blanking of rubber and leather (tools design 

for shoes). 

Pipe bending machine. 

Pneumatic guillotine. 

Fly press design. 

Dismounting of bearings. 

2 projects of 15 hours = 30 hours 

C.1.7 List of Projects for Second and 

Third year 

1. Pneumatic hammer. 

2. Water wheel. 

3. Windmill (horizontal). 

4. Construction and calibration of a 

venturimeters. 

5. Sheet bending machine. 

6. Absorption refrigerator. 

7. Small steam engine. 

8. Jet propelled vessel. 

9. Air cooler. 

10.  Multi – function wood machine. 

11.  Electric hammer. 

12.  Press tools for making bolts. 

13.  A chair for handicapped people. 

14.  Wood saw. 

15.  Coil winding machine. 

16.  Development of Elsagya. 

17.  Grass mower.  

18.  Hydraulic jack. 

19.  Water cooler. 

20.  A boat propelled by pedal. 

21.  Windmill (vertical).  

C.1.8 References 

The below mentioned references are 

recommended for the following subjects: 

Engineering Drawing and Design, Years 1 

and 2. 

Design and Integrative Studies, Year 3 

1. The hydraulic trainer, Mannesmann – 

Rexroth.  

2. Principles of Pneumatics, Trade and 

Technical Press. 

3. Mechanical handling with precision 

conveyor chain, L. Jones, Hutchinson of 

London. 

4. Principles and Methods of Sheet Metal 

Fabrication, G. Sachs, Reinhold. 

5. Handbook of fixture design, F. W. 

Wilson, McGraw Hill. 

6. Mechanical assembly, Boothroyd and 

Redford, McGraw Hill. 

7. Engineering drawing and construction, L. 

C. Mott, Oxford University Press. 

8. Fundamentals of Engineering Design, 

Orlov, Moscow. 

9. Fluid Sealing, George Angus and Co. 

Ltd.  
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10. Material Handling, J. E. Immen, 

McGraw Hill. 

11. Engineering design problems and their 

solutions, S. W. Jones, Iliffe Books. 

12. Engineering drawings and design for 

mechanical technicians, D. E. Hewitt, 

MacMillan Press. 

13. An introduction to assembly, W. V. 

Tipping, Business Books. 

14. Package Conveyors Design and 

Estimating, D. K. Smith, Charles Griffith 

and Co. Ltd. 

15. Machine drawing and design, W. 

Abbott, Blackie.  

16. Engineering Design (A material 

processing approach), G. Dieter, McGraw 

Hill. 

17. Manual of British Standards in 

Engineering Drawing and Design, B. S. I.  

18. Problems in engineering design 

graphics, Michel/Fletcher, Prentice Hall. 

19. Problems in engineering design, Elger, 

McGraw Hill. 

20. A Manual of Engineering Drawing 

Practice, Simmons/Maguire, English 

University Press. 

C.2 Manufacturing Technology I (90 

hours) 

The overall aims of properties of 

manufacturing technology are as follows: 

To give the production engineering student 

a greater awareness of manufacturing 

practice. To underline the influence of 

processing conditions and their limitations 

on machining techniques. 

To reinforce the student's awareness of the 

significance of economics and the 

effectiveness and competitiveness of 

manufacture. 

C.2.1 Machining (37 hours) 

The expected outcome is that the student 

will acquire an appreciation of the 

significance or processing conditions and 

tool life on the operational efficiency and 

economy of a machining technique; 

understand and be able to apply the 

principles or process capability 

measurement and control; complete his 

knowledge of orthodox manufacturing 

processes; and appreciate the methods of 

classification, selection and installation of 

machine tools.  

Subject Matter  

C.2.1.1 Metal Cutting (6 hours) 

Tool geometry and chip formation, 

machinability, tool life, factors affecting 

tool life, Taylor's equation, and mechanics 

of cutting. 

C.2.1.2 Economics Metal Cutting (4 

hours) 

Variables affecting metal removal rate, 

economic cutting speeds, influence of other 

variables on the economics of cutting. 

C.2.1.3 Precision Thread Production (3 

hours) 

Thread rolling using flat and circular dies. 

Thread grinding by traverse and plunge cut, 

wheel forming. 

Use of self-opening die heads.  

C.2.1.4 Grinding (6 hours) 

Cutting action of a grinding wheel, Guests 

theory, centerless grinding; principle of 

operation of external and internal process. 

C.2.1.5 Milling (6 hours) 

Spiral, cam and clutch milling. 

Bevel gear milling.  

C.2.1.6 Process Capability (6 hours) 

Statistical analysis of machine tool 

capability. 

Parameters affecting process capability. 

Cost of accuracy. Comparison of relative 

costs of various machining processes. 

C.2.1.7 Machine Tools (6 hours) 

Classification and selection of machine 

tools. 

Structural elements, deflection and vibration 

(chatter) of machine tool elements. 

Machine tool mounting, installation and 

alignment. 

C.2.2 Metrology (25 hours) 

The expected learning outcome is that the 

student will complete his knowledge of 

metrology by familiarizing himself with 

techniques which are particularly important 

to production engineers. 

Subject Matter  

C.2.2.1 Gauging (6 hours) 
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Taylor's principle of gauging, gauge design 

and tolerancing, checking tapered holes. 

Application of Taylor's principle to the 

design of screw threads gauges. Disposition 

of tolerances on screw threads with 

reference to appropriate standard. 

Select screw thread gauges for particular 

applications. 

C.2.2.2 Optical Projector (5 hours) 

Optical system of profile projector, 

schematic of profile projector, principle of 

operation. 

Application to screw thread measurement. 

Templates, projector lenses. 

C.2.2.3 Surface Finish (3 hours) 

Significance of graphical results of surface 

finish; interpretation of graphical records. 

Importance of correct magnification. 

Definition of primary and secondary 

texture. 

Lay and its importance to taking surface 

readings. 

Surface finish and relationship with wear.   

C.2.2.4   Roundness (3 hours) 

Use of polar traces to determine roundness. 

Equipment used for roundness testing. 

Interpretation of errors shown on polar 

traces. 

Minimum zone concept, least squares 

center. 

C.2.2.5   Toolmaker's Microscope (3 

hours) 

Operating principle, areas of application. 

C.2.2.6   Gear Measurement (5 hours) 

Terms related to gear measurement, 

measurement of chordal thickness, constant 

chord, base pitch, and base tangent. Pitch 

wide diameter and errors in tooth profile. 

Identify gear errors and relate them to 

manufacturing methods and performance.  

C.2.3 Advanced Machining (28 hours) 

The expected learning outcome is that the 

student will extend his knowledge of 

manufacturing principles into the field of 

quantity requirements through batch and 

mass production; and appreciate the 

economic indications of these more 

sophisticated methods of manufacture. 

Subject Matter  

C.2.3.1 Production Equipment (10 hours) 

Further applications of jigs and fixtures in 

advanced machining practice. 

Application of drill jigs. Application of 

milling, turning, grinding, boring and 

welding fixtures. 

Modern tooling concepts; ISO indexible 

tooling system tooling system, block 

tooling. 

C.2.3.2   Quantity Production (9 hours) 

Principles of capstan and automatic lathes. 

Process planning for capstan lathes. 

Break-even analysis as a means of 

establishing the most economic method of 

manufacture.  

C.2.3.3   Gear Manufacture (9 hours) 

Planing, shaping and hobbing of the 

involute gear form. 

Single and double helical gears.  

Generation of splines, serrations and other 

profiles. 

Gear finishing methods; shaving, grinding, 

rolling. 

C.2.4 References 

Principles of Engineering Production, 

Lissaman, A. J. and Martin, S. J. (Hodder 

and Stoughton). 

Manufacturing technology, Haslehurst, M. 

(Hodder and Stoughton). 

C.3 Manufacturing Technology II (90 

hours) 

The overall aims of manufacturing 

technology II are as follows: 

To extend the student's knowledge of the 

development in manufacturing. To provide 

an appreciation of modern manufacturing 

practice in relation to mechanization and 

automation and manufacturing cycles. To 

underline the influence of processing 

conditions and their limitations on forming 

techniques. 

To provide a better understanding of the 

technological features and limitations of 

plastics processes, joining and cutting 

technology.    

C.3.1 Automation of Manufacture and 

Mechanized Assembly (15 hours) 

The intended learning outcome is that the 

student will have an awareness of 
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automation in manufacture; appreciate the 

need for automation in manufacturing and 

the economics implications involved; and 

have an appreciation of automatic assembly 

system design. 

Subject Matter  

C.3.1.1 Automated Assembly (4 hours) 

The need for auto – assembly, the cost and 

quality, the limitations of auto – assembly 

system, design limitations, capital cost. 

C.3.1.2 Equipment (3 hours) 

Mechanized assembly machine, feeding 

devices, control of movement, indexing 

machine to move the work from station to 

station, fixture for holding the work. 

Convey to remove the work. 

C.3.1.3 Layout and Planning (3 hours) 

Calculation of downtime between stations. 

Station layout – in line indexing, rotary 

indexing. 

C.3.2 Metal forming (15 hours) 

The intended learning outcome is that the 

student will appreciate the basic principles 

of metal working theory; appreciate the 

theory of plasticity and its implication to 

some processes. 

The subject is not expected to be strongly 

mathematically oriented towards general 

plastic deformation. The subject is to be 

treated such that the student has an 

understanding of the technological 

implications of the processes. 

Subject Matter  

C.3.2.1 Metal Working Theory (3 hours) 

Yielding, Mohr's circle and yield criteria, 

simple estimation of working load from 

yield stress, slip plane. 

C.3.2.2   Stress/Strain (8 hours) 

Tensile test, true stress and natural strain, 

simplified form of stress – strain curve, 

selection of stress – strain curves for hot 

and cold working. Yield criteria, Tresca 

maximum shear stress criterion, and Von 

Mises maximum shear strain energy 

criterion, relation between tensile yield 

stress and shear yield stress, yield under 

plane – strain condition. Mohr's circle – 

application to three-dimensional stress. 

C.3.2.3   Working Loads and Work 

Analysis (4 hours) 

To be applied to do the following: 

1. Drawing of round and flat strips: 

Assessment of drawing force, 

determination of plane – strain 

drawing. 

2. Extrusion: assessment of forces and 

strains when extruding round pars 

and flat strips. 

3. Rolling: assessment of roll force and 

stresses (for flat slabs and strips)  

C.3.3 Plastics (20 hours) 

The intended learning outcome is that the 

student will understand the mechanical 

properties of plastics and their limitations as 

engineering materials; be able to design 

injection molds for processing plastics; and 

understand the economics of using plastics 

as engineering materials. 

Subject Matter  

C.3.3.1 Behavior of Plastics (5 hours) 

Visco – elastic behavior of plastics, creep 

and stress relaxation, rheology, viscosity. 

Newtonian and non – Newtonian behavior, 

effect of temperature. 

C.3.3.2 Injection Mold Design (11 hours) 

Design methods for plastics using 

deformation data and isochronous and 

isometric curves. 

Mold layout for balance locking force, 

economic number of cavities. 

Runner and gate design. 

Use of inserts.   

C.3.3.3 Plastic Processing (4 hours) 

Mechanization of plastic molding and 

forming processes. 

The management of mechanized systems.  

C.3.4 Application of Computers in 

manufacturing (15 hours) 

The intended learning outcome is that the 

student will understand the principle of 

numerical control of machine tools; and to 

appreciate the concepts of CNC and ONC in 

manufacture. 

Subject Matter  

C.3.4.1 Fundamentals of NC (5 hours) 

The numerical control system, numerical 

control data – part program. Machine 
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control unit, command lines, drive and 

feedback device. Advantages of NC 

systems.  

C.3.4.2   Classification of NC Systems (8 

hours) 

Point to point, straight line and contouring. 

Incremental and absolute systems. 

Open and closed loop control. 

The punched tape, ISO codes. 

Application of NC to milling, turning and 

welding. 

C.3.4.3   Computers in NC (2hours) 

CNC and ONC, typical industrial 

applications. 

C.3.5   References 

Metrology for engineers, Galyer and 

Shotbolt, Pub: Cassel. 

Production Engineering Technology, J. D. 

Radford and D. B. Richardson. 

C.4 Production Planning and Control (90 

hours)  

The overall aims of manufacturing 

technology II are as follows: 

To understand the basic elements of the 

production system and appreciate the 

methods by which control is managed. 

To introduce the students to the way in 

which manufacturing companies are 

organized. 

C.4.1 Organization (10 hours) 

The aim is to give students an 

understanding of production organization. 

Subject Matter  

The relationship of the manufacturing 

department to the following parts of the 

organization: marketing, design, quality, 

assurance, finance, personnel, purchasing. 

Typical responsibilities of the chief 

production executive with respect to 

production, work-study, planning and 

control, and maintenance. 

Types of production (jobbing, batch, flow) 

and the effects of a manufacturing 

information system. Principles of 

management by objectives and management 

by exception. The information flow 

between major departments in a 

manufacturing organization. 

C.4.2 Scheduling (15 hours) 

The aim is to appreciate how schedules are 

prepared and performance against is 

monitored. 

Subject Matter  

Procedures for converting orders into 

production schedules. 

Effect of scheduling on plant loading. 

The need for rescheduling for split batches. 

Justification of the use of expediting. 

Preparation of progressing schedules. 

Preparation of a jobbing shop schedule. 

C.4.3 Stores and Stock Records (15 

hours) 

The aim is to appreciate the importance of 

the efficient storage of goods and accurately 

accounting of stock. 

Subject Matter  

Identification of types of stores and their 

uses. 

The principles of palletized storage and 

discuss their application. Description of 

methods of handling pallets in the store and 

in the plant. Identification methods of stock 

recording. 

The need for accurate stock recording. 

Causes of stock record errors. Ways in 

which stock record errors may be 

minimized.   

C.4.4 Quality Assurance (30 hours) 

The aim is to understand the vital role of 

quality assurance in the manufacturing 

process. 

Subject Matter  

Definition of appraisal, prevention and 

failure costs. 

The relationship between quality cost 

elements using graphical techniques. 

Definition of optimum quality level 

concepts which minimize costs. 

Distinguishing between attribute and 

variable data. Description of control charts 

as a method for monitoring and process 

capability. 

Comparisons of various charting methods; 

show chart, single, double, multiple. Plot, 

mean and range charts. 

The use of operating characteristic curves of 

sampling schemes. Discussion of the choice 

of suitable sampling schemes. The 
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application of confidence limits in relation 

to sampling problems. The role of 

inspection – patrol, central, decentral. 

Outline inspection practice.    

C.4.5 References 

Production Management, R. Wild. (Holt 

U.K.). 

Production Control, K. Lockyer (Pitman). 

Quality Assurance, British Standards 5570. 

At the end of each subject material there are 

enough references, but for further reading it 

is recommended to refer to references [41] – 

[74].  

III. CONCLUSIONS 

The third year of the mechanical and 

production engineering diploma course 

consists of common core subjects for 

mechanical power and production 

engineering options; subjects' content of the 

third year mechanical engineering power 

option; and subjects' content of the third 

year mechanical engineering production 

option. The common core subjects include 

properties of materials III, strength of 

materials III, engineering dynamics, control 

and instrumentation, organization of 

engineering projects, workshop practice, 

and final year projects. The subjects' content 

of the third year mechanical engineering 

power option includes design and 

integrative studies, thermodynamics III, 

fluid mechanics III, and plant installation 

and maintenance. The subjects' content of 

the third year mechanical engineering 

production option includes design and 

integrative studies, manufacturing 

technology I, manufacturing technology II, 

and production planning and control.     

The overall objectives of the above-

mentioned subjects are as briefly described 

below: 

A. Common Core Subjects for 

Mechanical Power and Production 

Engineering Options 

Properties of Materials III: 
Distinguish between ductile and brittle 

fractures; interpret fatigue and creep data; to 

be able to understand the factors, which 

produce wear and methods of reducing wear 

in industrial components; to be able to 

understand the mechanism by which 

materials react with their environment and 

how corrosion can be controlled. The 

engineer will be able to establish the criteria 

for choosing materials for particular 

applications. 

Strength of Materials III: To enable the 

student to solve problems associated with 

deflection of beams; to extend the student's 

ability to determine the strength of 

structures and structural elements; to apply 

stress/strain analysis to common 

engineering situations; to develop the theory 

for shear stresses in beams and apply it to 

practical problems; to cover as much as 

possible of the following three applications 

in the time available; to understand the need 

for experimental stress analysis and the 

basic principles involved in photo – 

elasticity and interpret typical experimental 

data. 

Engineering Dynamics, Control and 

Instrumentation: Examine the functions of 

fly wheels from aspects of design and 

application; solve problems associated with 

balancing of reciprocating and rotating 

masses; apply rigid body dynamics to 

connected and geared systems; solve 

problems involving vibrations of simple 

systems with or without viscous damping; 

provide a sufficient coverage of classical 

control theory to enable the student to 

assess the stability, accuracy and speed of 

response of a system, with particular 

reference to the practical technology of 

control systems; and provide an 

understanding of physical quantities, and 

the means of actuation. 

Organization of Engineering Projects: 

Understand the importance of management 

theory and its development in terms of 

theory and practice; introduce the student to 

analytical methods for analyzing production 

procedures; understand the importance of 

production costing for the evaluation and 

continuous monitoring of engineering 

projects; appreciate factors which effect the 

location of plant and layouts; understand the 
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use of network technique to the planning of 

engineering projects; develop an 

understanding of how quality affects all 

manufacturing activity; and understand the 

need for maintenance management in the 

design and implementation of engineering 

projects; and develop understanding of the 

importance of personnel selection, incentive 

schemes and trade unions movements. 

Workshop Practice: Provide practical 

experience in the areas of gear manufacture, 

cam and clutch tooth milling; develop 

further skills in the field of grinding, 

particularly with respect to cylindrical 

grinding, tool and cutter grinding; develop 

further skills in lathe work; and to provide 

practical experience on lathe alignment and 

testing; let the students put into practice the 

interchangeability system in the form of 

small assembly projects, the student should 

be able to execute under close supervision a 

given design and make exercise, small 

projects are used as a means of teaching 

both advanced foundry work and advanced 

welding; execute a previously designed 

project. The student can carry on minor 

design changes to overcome manufacturing 

difficulties without changing the aim of the 

project, gain experience by solving real 

manufacturing problems at the shop floor 

level, and select the right and most 

economical manufacturing process and 

select the material required; teach the 

student the fundamentals principles of 

maintaining both diesel and petrol engines 

in good working order. 

Final Year Projects: Give the technician 

the opportunity of design and manufacture 

through small engineering projects and 

thereby to exercise the knowledge acquired 

during his study. It is also intended that the 

project should provide experience of 

working within a small team. 

B. Subjects of Mechanical Engineering – 

Power Option  

Design and Integrative Studies: Extend 

the students understanding by providing 

more concepts of the design process; 

provide an understanding of the application 

of various types of mechanical springs; 

provide an understanding of the application 

and the principles of design of conveyors; 

provide an understanding of designing 

hydraulic systems; provide an 

understanding of the application and design 

of pneumatic equipment; provide an 

understanding of the factors which should 

be considered when designing a component 

by casting. 

Thermodynamics III: Advance the 

understanding of the practical applications 

of convection and radiant heat transfer; 

provide an understanding of the principles 

of operation of nozzles and blading in 

turbines and compressors; provide an in – 

depth understanding of refrigeration and air 

conditioning systems and to be able to 

effect simple design calculations; provide a 

practical understanding of the operation of 

gas turbines and jet engines, supplemented 

by thermodynamic analysis of both basic 

and higher efficiency cycles; provide a 

practical understanding of steam power 

plant with particular reference  to plant 

economics; provide a practical 

understanding of the day to day problems 

associated with the running of I.C. engines; 

provide an outline of the principles and 

systems employed in the commissioning, 

testing and operation of power plant; 

introduce the student to less conventional 

means of energy conversion and to present a 

broad picture of the world energy situation. 

Fluid Mechanics III: Give an 

understanding of the conversion of the KE 

of jets into work; understand the operation, 

types and capacities of reciprocating pumps; 

present an understanding of the theory and 

operation of centrifugal pumps and a 

knowledge of calculations of work done, 

turning moments efficiencies; give a broad 

understanding of the conversion of energy 

possessed by water in a form of KE or PE 

into work through rotary machines; present 

on a broad basis knowledge about 

hydraulically operated machinery and the 

different fields of operation; and provide an 

understanding of the phenomena of 
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unsteady flow in conjunction with valve 

closure. 

Plant Installation and Maintenance: Give 

students an understanding of the problems 

of installation; understand the reason for 

and benefits of maintenance planning; 

understand the need for inspection and 

recording; understand the need for 

improvement in maintenance, through better 

design, better materials, site location for 

ease of access, etc. the benefits from good 

housekeeping, less accidents, ease of 

access, etc.; have a sound understanding of 

the cost of maintenance; give the student a 

good understanding of the problems and 

requirements of moving machinery 

maintenance.  

C. Subjects of Mechanical Engineering – 

Production Option  

Design and Integrative Studies: Extend 

the students understanding by providing 

more concepts of the design process; 

provide an understanding of the principles 

of the design of jigs and fixtures; provide an 

understanding of the application of press 

tools in production; provide an 

understanding of the factors which should 

be considered when designing a component 

by casting; provide an understanding of 

principles of pneumatics and their 

application in production. 

Manufacturing Technology I: Acquire an 

appreciation of the significance or 

processing conditions and tool life on the 

operational efficiency and economy of a 

machining technique; understand and be 

able to apply the principles or process 

capability measurement and control; 

complete his knowledge of orthodox 

manufacturing processes; and appreciate the 

methods of classification, selection and 

installation of machine tools; the student 

will complete his knowledge of metrology 

by familiarizing himself with techniques 

which are particularly important to 

production engineers; the student will 

extend his knowledge of manufacturing 

principles into the field of quantity 

requirements through batch and mass 

production; and appreciate the economic 

indications of these more sophisticated 

methods of manufacture. 

Manufacturing Technology II: The 

student will have an awareness of 

automation in manufacture; appreciate the 

need for automation in manufacturing and 

the economics implications involved; and 

have an appreciation of automatic assembly 

system design; the student will appreciate 

the basic principles of metal working 

theory; appreciate the theory of plasticity 

and its implication to some processes. The 

subject is not expected to be strongly 

mathematically oriented towards general 

plastic deformation. The subject is to be 

treated such that the student has an 

understanding of the technological 

implications of the processes; the student 

will understand the mechanical properties of 

plastics and their limitations as engineering 

materials; be able to design injection molds 

for processing plastics; and understand the 

economics of using plastics as engineering 

materials; the student will understand the 

principle of numerical control of machine 

tools; and to appreciate the concepts of 

CNC and ONC in manufacture. 

Production Planning and Control: Give 

students an understanding of production 

organization; appreciate how schedules are 

prepared and performance against is 

monitored; and appreciate the importance of 

the efficient storage of goods and accurately 

accounting of stock. 
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