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1- INTRODUCTION:

Generally, mechanical engineers should be curious about how things are
made and work. Mechanical engineers have a desire to solve problems and
a talent for understanding the operation of mechanical devices. Mechanical
engineers conceive, plan, design and direct the production, distribution and
operation of a wide variety of devices, machines and systems,
environmental control and materials processing, transportation and
handling. Design and production mechanical engineers analyze their design
using the principles of motion, energy, and momentum to insure that the
product functions safely, efficiently, reliably, and manufactured at a

competitive cost with minimized environmental hazards.
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Design and production mechanical engineer may work in:

Private and governmental firms, where it is required to design, manufacture,
operate, develop or maintain mechanical systems and equipment such as;
industrial machinery, automotive, aerospace, power generation and air

conditioning equipment.

2- PROGRAM MISSION:

The mission of the Production Engineering and Mechanical Design
Program stems from the mission of the Faculty of Engineering Menoufiya
University. The mission of the Production Engineering and Mechanical
Design Department at the Faculty of Engineering Menoufiya University at
shebin EI-Kom is threefold :
e Edify the next generation of leaders in the Production Engineering
and mechanical Design.
e Create and develop innovation in engineering science and
technology.
e profession according to the National Education Quality Standards.
e Provide beneficial service to the local , national , and international

communities.

3- PROGRAM AIMS:

The Production Engineering and mechanical Design Department at the
Faculty of Engineering , Menoufyia University is dedicated to graduating

production engineering and mechanical Design Who:

® Practice Production Engineering and mechanical Design in the
general stems of production processes and design of mechanical
systems dealing with the materials properties and operate and

maintain in industry.

® Are prepared for advanced education, research and development ,

and other creative efforts in science and technology
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® Conduct themselves in a responsible , professional , and ethical

manner

® Participate as leaders in activities that support service to economic

development of region governorate and nation

4- THE ATTRIBUTES OF MECHANICAL DESIGN AND
PRODUCTION ENGINEER

In addition to the general attributes of engineer, the design and

production engineer should be able to:

1) Apply knowledge of mathematics, science and engineering concepts to
the solution of engineering problems.

2) Design a system; component and process to meet the required needs
within realistic constraints.

3) Design and conduct experiments as well as analyze and interpret data.

4) ldentify, formulate and solve fundamental engineering problems.

5) Use the techniques, skills, and appropriate engineering tools,
necessary for engineering practice and project management.

6) Work effectively within multi-disciplinary teams.

7) Communicate effectively.

8) Consider the impacts of engineering solutions on society &
environment.

9) Demonstrate knowledge of contemporary engineering issues.

10) Display professional and ethical responsibilities; and contextual
understanding

11) Engage in self- and life- long learning.

12) Work with mechanical design and manufacturing systems.

13)Use of mathematics and physical and engineering sciences and
systems analysis tools in components and machines and produce
design and manufacture.

14) Use different instruments appropriately and carry-out experimental

design, automatic data acquisition, data analysis, data reduction and
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interpretation, and data presentation, both orally and in the written
form.

15)Use the computer graphics for design, communication and
visualization.

16) Use and/or develop computer software, necessary for the design,
manufacturing and management of industrial systems and projects.

17) Analyze multi-disciplinary mechanical, electrical, thermal and hydraulic
systems.

18) Lead or supervise a group of designers or technicians and other work

force.

5- PROGRAM ACADEMIC REFERENCE STANDARDS

Engineers graduated from Production Engineering and Mechanical Design
Department should have the following academic reference standards
represent the general expectation about the qualifications attributes and
capabilities that the graduates of this programs should be able to

demonstrate;
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5-1 KNOWLEDGE AND UNDERSTANDING SKILLS:

In addition to the knowledge and understanding of engineers, the graduates

of this program should demonstrate knowledge and understanding of:

KNOWLEDGE AND UNDERSTANDING SKILLS

Engineering

Al).- Concepts and theories of mathematics and sciences,
appropriate to the discipline.

A2):- Basics of information and communication technology (ICT)

A3):- Characteristics of engineering materials related to the
discipline.

A4):- Principles of design including elements design, process and/or
a system related to specific disciplines.

Ab):- Methodologies of solving engineering problems, data
collection and interpretation

A6):- Quality assurance systems, codes of practice and standards,
health and safety requirements and environmental issues.

A7):- Business and management principles relevant to engineering.

A8):- Current engineering technologies as related to disciplines.

A9):- Topics related to humanitarian interests and moral issues.

A10):- Technical language and report writing

All):- Professional ethics and impacts of engineering solutions on
society and environment

Al12):- Contemporary engineering topics.

Production Engineering and Mechanical Design

Al13):- Concepts, principles and theories relevant to Mechanical
Engineering and manufacture;

Al4):- The constraints within which his/her engineering judgment
will have to be exercised,;

Al15):- The specifications, programming and range of application of
CAD and CAD/CAM facilities

Al6):- Relevant contemporary issues in mechanical engineering.

Al17):- Basic electrical, control and computer engineering subjects
related to the discipline

A18):- The role of information technology in providing support for
mechanical engineers

A19):- Engineering design principles and techniques

A20):- Management and business techniques and practices
appropriate to engineering industry.
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5-2 INTELLECTUAL SKILLS:

In addition to the intellectual skills of engineers, the graduates of this

program should be able to:

INTELLECTUAL SKILLS

B1):- Select appropriate mathematical and computer-based methods
for modeling and analyzing problems.

B2):- Select appropriate solutions for engineering problems based
on analytical thinking.

B3):- Think in a creative and innovative way in problem solving and
design.

B4):- Combine, exchange, and assess different ideas, views, and
knowledge from a range of sources.

B5):- Assess and evaluate the characteristics and performance of
components, systems and processes.

B6):- Investigate the failure of components, systems, and
processes.

B7):- Solve engineering problems, often on the basis of limited and
possibly contradicting information.

B8):- Select and appraise appropriate ICT tools to a variety of
engineering problems.

B9):- Judge engineering decisions considering balanced costs,
benefits, safety, quality, reliability, and environmental impact.

B10):- Incorporate economic, societal, environmental dimensions
and risk management in design.

B11):- Analyze results of numerical models and assess their
limitations.

B12):- Create systematic and methodic approaches when dealing
with new and advancing technology.

Engineering

B13):- Apply the principles of mathematics, science and technology
in problem solving scenarios in mechanical engineering;

B14):- Analyze and interpret data, and design experiments to obtain
primary data;

B15):- Evaluate and appraise designs, processes and products, and
propose improvements;

B16):- Interpret numerical data and apply analytical methods for
engineering design purposes

B17):- Use the principles of engineering science in developing
solutions to practical mechanical engineering problems.

B18):- Select appropriate manufacturing method considering design
requirements.

Production Eng. & Mechanical Design
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5-3 PRACTICAL AND PROFESSIONAL SKILLS:

In addition to the practical and professional skills of engineers, the

graduates of this program should be able to:

PRACTICAL AND PROFESSIONAL SKILLS

Cl):- Apply knowledge of mathematics, science, information
technology, design, business context and engineering
practice integrally to solve engineering problems.

C2):- Professionally merge the engineering knowledge,
understanding, and feedback to improve design, products
and/or services.

C3):- Create and/or re-design a process, component or system, and
carry out specialized engineering designs.

C4):- Practice the neatness and aesthetics in design and approach.

C5):- Use computational facilities and techniques, measuring
instruments, workshops and laboratory equipment to design
experiments, collect, analyze and interpret results.

C6):- Use a wide range of analytical tools, techniques, equipment,
and software packages pertaining to the discipline and
develop required computer programs.

C7):- Apply numerical modeling methods to engineering problems.

C8):- Apply safe systems at work and observe the appropriate steps
to manage risks.

C9):- Demonstrate basic organizational and project management
skills.

C10):- Apply quality assurance procedures and follow codes and
standards.

C11):- Exchange knowledge and skills with engineering community
and industry.

C12):- Prepare and present technical reports.

Engineering

C13):- Prepare engineering drawings, computer graphics and
specialized technical reports and communicate accordingly.

C14):- Employ the traditional and modern CAD and CAD/CAM
facilities in design and production processes.

C15):- Use basic workshop equipment safely;

C16):- Analyze experimental results and determine their accuracy
and validity;

C17):- Use laboratory equipment and related computer software;

C18):- Operate and maintain mechanical equipment.

Production Eng. & Mech. Design

C19):- Prepare the process plan for manufacturing
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5-4 GENERAL AND TRANSFERABLE SKILLS:

On successful completion of the program, graduates must be able to:

GENERAL AND TRANSFERABLE SKILLS

D1):- Collaborate effectively within multidisciplinary team.
D2):- Work in stressful environment and within constraints.
D3):- Communicate effectively.

D4):- Demonstrate efficient IT capabilities.

D5):- Lead and motivate individuals.

D6):- Effectively manage tasks, time, and resources.

Engineering

D7):- Search for information and engage in self learning discipline.
D8):- Acquire entrepreneurial skills.

D9):- Refer to relevant literatures.

6- TEACHING AND LEARNING METHODS

1) Lecture

2) Presentations and Movies
3) Discussions

4) Tutorials

5) Lab Experiments

6) Problem solving

7) Brain storming

8) Projects

9) Site visits

10) Research and Reporting
11) Grope Working

12) Discovering

13) Simulation and Modeling

7- ASSESSMENT METHODS:

1) Written Exam

2) Oral Exam

3) Tutorial assessment
4) Project assessment
5) Model assessment
6) Report assessment
7) Quiz assessment
8) Presentation assessment
9) Discussion

10) Laboratory test

11) Take Home Exam
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8- SUBJECT AREAS:

The following table and graphs indicate the subjects areas and their percentages
of the program;

Course Subject Area & Percentage
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The pervious subjects area percentages of the program are suitable for the NARS
characterization for engineering disciplines which is indicated in following table;

Indicative curricula content by subject area % | Tolerance
A | Humanities and Social Sciences (Univ. Req.) 11 9-12 %
B | Mathematics and Basic Sciences 21 20-26 %
C | Basic Engineering Sciences (Faculty/Spec. Req.) 21 20-23 %
D | Applied Engineering and Design 21 20-22 %
E | Computer Applications and ICT" 10 9-11 %
F | Projects” and Practice 9 8-10 %
Subtotal 93 92-94 %
G | Discretionary (Institution character-identifying) subjects 7 6-8 %
Total 100 100%
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9- PROGRAM COURSES:

COURSES of Department of Production Engineering and Mechanical Design

Code Code

Number Course Name Number Course Name

PRE 001 Eng_lne_enng Drawing and PRE 011 Production Technology
Projection

PRE 021 Production Technology PRE 101 Drawing qnd machine

Construction

PRE 111 | Properties of Material PRE 112 | Machining Processes

PRE 113 | Applied Mechanics PRE 117 | Applied Mechanics

PRE 118 | Applied Mechanics PRE 121 | Forming Processes

PRE 122 | Engineering Economy PRE 123 | Computer Applications (1)

PRE 124 | Treatment of Industrial Waste | PRE 126 | Theory of Machines

PRE 127 Economics and Project PRE 128 Production Engineering
Management

PRE 129 | Materials Science PRE 211 | Machine Elements

PRE 212 Theo_n(_as of Elasticity and PRE 213 Theory of machines (1)
Plasticity

PRE 218 | Mechanical Vibration PRE 221 | Theory of Machining

PRE 222 Metall_urgy and Engineering PRE 223 Metrology
Materials

PRE 224 | Industrial Statistics PRE 228 | Machine Elements Design

PRE 311 | Mechanical Design PRE 312 | Theory of Machines (2)

PRE 313 | Computer Applications (2) PRE 314 | Machining Equipments

PRE315A | Industrial Safety PRE315B | Production Quality Control

PRE 316 Project Planning and PRE 321 Forming Equipment’s
Management

PRE 322 Fracture Mechanlcs and PRE 323 Metrology and Calibration
Stress Analysis

PRE 324 Machines Maintenance PRE 325 Materials Haqdllng and

Systems Design

PRE326A | Total Quality Systems PRE326B | Non- Destructive Tests

PRE 327 | Engineering Economy PRE 406 | B.Sc. Project

PRE 411 | Machine Tool Design PRE 412 | Mechanical Measurements

PRE 413 | Machining Technology PRE414A | Total Quality Management

PRE414B | Tribology PRE414C | Materials Handling

PRE414D Cuttllng and Forming Tools PRE415A Biomaterials
Design

PRE415B E:g:]Dp)uter Aided Design PRE415C Welding Technology

PRE 421 | Machine Dynamics PRE 422 | Automatic Control

PRE 423 Processes of Forming PRE424A Casting Engineering
Technology

PRE424B | Robotics PRE424C | Numerical Analysis

PRE425A | echnology of Advanced PRE425B | CNC Machine Tools
Composites

PREA25C CNC _an — Traditional PRE 429 Planning and Project
Machining Processes Management

BES 002 | Human Rights

These COURSES are distributed on the semesters as follows:
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9-1 YEAR OF PROGRAM: (1°)) "Preparatory Year"

Semester: 1
Compulsory
Code Number Course

BES 002 Human Rights
BES 011 Mathematics (1-A)
BES 012 Physics (1-A)
BES 003 Mechanics
BES 013 Chemistry
PRE 001 Engineering Drawing & Projection
BES 014 History of Eng- Sciences
BES 004 English Language.

Semester: 2

Compulsory

Code Number Course

BES 021 Mathematics (1-B)
BES 022 Physics (1-B)
BES 003 Mechanics
PRE 021 Production Engineering
PRE 001 Engineering Drawing & Projection
ELE 021 Computer and Programming

9-2 YEAR OF PROGRAM: (2"%

Semester: 1
Compulsory
Code Number Course

BES113 Mathematics (2)
PRE111 Properties of Material
PRE112 Machining Processes
PRE101 Drawing and Machine Construction
PRE113 Applied Mechanics
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Semester: 2

Compulsory
Code Number Course
PRE121 Forming Processes
PRE122 Engineering Economy
PRE123 Computer Applications (1)
PRE124 Treatment of Industrial Waste
BES127 Physics (2)
9-3 YEAR OF PROGRAM: (Srd)
Semester: 1
Compulsory
Code Number Course
PRE211 Machine Elements
PRE212 Theories of Elasticity and Plasticity
PRE213 Theory of Machines(1)
BES213 Mathematics (3)
ELE218 Electrical Engineering
MPE213 Thermodynamics
Semester: 2
Compulsory
Code Number Course
PRE221 Theory of Machining
PRE222 Metallurgy and Engineering Materials
PRE223 Metrology
PRE224 Industrial Statistics
MPE228 Fluid Mechanics (2)
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9-4 YEAR OF PROGRAM: (4™

Semester: 1
Compulsory
Code Number Course
PRE311 Mechanical Design
PRE312 Theory of Machines (2)
PRE313 Computer Applications (2)
PRE314 Machining Equipments
PRE316 Project Planning and Management
Elective
Code Number Course
PRE315A Industrial Safety
PRE315B Production Quality Control
Semester: 2
Compulsory
Code Number Course
PRE321 Forming Equipments
PRE322 Fracture Mechanics and Stress Analysis
PRE323 Metrology and Calibration
PRE324 Machines Maintenance
PRE325 Materials Handling and Systems Design
Elective
Code Number Course
PRE326A Total Quality Systems
PRE326B Non- Destructive Tests
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9-5 YEAR OF PROGRAM: (5"

Semester: 1
Compulsory
Code Number Course
PRE411 Machine Tool Design
PRE412 Mechanical Measurements
PRE413 Machining Technology
PRE406 B.Sc. Project.
Elective
Code Number Course
PRE414A Total Quality Management
PRE414B Tribology
PRE414C Materials Handling
PRE414D Cutting and Forming Tools Design
PRE415A Biomaterials
PRE415B Computer Aided Design (CAD)
PRE415C Welding Technology
PRE414A Total Quality Management
Semester: 2
Compulsory
Code Number Course
PRE421 Machine Dynamics
PRE422 Automatic Control
PRE423 Processes of Forming Technology
PRE406 B.Sc. Project.
Elective
Code Number Course
PRE424A Casting Engineering
PRE424B Robotics
PREA424C Numerical Analysis
PRE425A Technology of Advanced Composites
PRE425B CNC Machine Tools
PRE425C Non — Traditional Processes
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The following table indicates the subjects distribution

10- SUBJECTS AREA DISTRIBUTIONS

and Mechanical Design program;

of Production Engineering
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2 | 100% 100% Human Rights BES 002
6 | 100% 100% Mat?f_”A’f‘“CS BES 011
5 | 100% 20% 20% | 60% Physics (1-A) | BES 012
4 | 100% 50% 50% Mechanics BES 003
4 | 100% 20% 40% 20% 20% Chemistry BES 013
Engineering
3 | 100% 10.0% | 10% | 40.0% 10% 20.0% 10% Drawing & PRE 001
Projection
3 | 100% | 30% 30% 40% H'Séor.y of Eng- | gEs 014
ciences
4 | 100% 100% English BES 004
Language.
6 | 100% 100% Mat?le_“éf‘“cs BES 021
5 | 100% 20% 20% | 60% Physics (1-B) | BES 022
4 | 100% 50% 50% Mechanics BES 003
5 | 100% 20% | 20% 60% Production PRE 021
Engineering
Engineering
3 | 100% 10.0% | 10% | 40.0% 10% 20.0% 10% Drawing & PRE 001
Projection
100% 34% | 33% 33y | Computerand o o5y
Programming
100% 100% Mathematics (2) | BES113
4 | 100% 15% | 15% 50% | 20% Properties of PRE111
Material
6 | 100% | 20% 30% | 20% | 30% Machining PRE112
Processes
Drawing and
5 100% | 20% 40% 10% 30% Machine PRE101
Construction
Applied
8 100% | 10% 10% 20% 20% 10% 30% ) PRE113
Mechanics
6 | 100% 40% | 20% | 40% Forming PRE121
Processes
100% 10% 40% | 30% | 20% Engineering | popEq9n
Economy
100% | 40% 40% 20% Computer PRE123
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Applications (1)
Treatment of
0, 0, 0, 0, 0, 0,
3 | 100% 20% 20% | 20% | 20% | 20% | o e | PRE124
100% 17% 17% | 66% Physics (2) BES127
Machine
0, 0, 0, 0,
6 | 100% 40% | 30% | 30% Eloments PRE211
Theories of
4 | 100% 40% | 20% | 40% Elasticity and | PRE212
Plasticity
6 | 100% | 10% | 5% 30% | 20% | 25% | 10% Theory of PRE213
Machines(1)
6 | 100% 100% Mathematics (3) | BES213
4 | 100% 40% | 30% | 30% Electrical ELE218
Engineering
4 | 100% 70% 30% Thermodynamics | MPE213
7 | 100% 20% | 20% | 30% | 20% | 10% Theory of PRE221
Machining
Metallurgy and
6 | 100% 10% 10% 20% 20% 40% Engineering PRE222
Materials
100% 20% | 40% | 10% | 20% | 10% Metrology PRE223
4 | 100% 30% | 40% 30% Industrial PRE224
Statistics
4 | 100% 50% | 30% | 20% Fluid Ng;’ha”'cs MPE228
8 | 100% 10% 40% | 10% | 10% | 30% M%::S"’i‘g':a' PRE311
8 | 100% | 30% 30% | 40% Theory of PRE312
Machines (2)
4 | 100% 80% | 20% Computer PRE313
Applications (2)
6 | 100% 10% | 20% | 30% | 40% Machining PRE314
Equipments
Project Planning
2 | 100% 20% | 10% | 40% 30% and PRE316
Management
2 | 100% 25% 25% 25% 25% Industrial Safety | PRE315A
2 | 100% 80% 20% Production | ppeaisp
Quality Control
6 | 100% | 20% | 20% | 40% 20% Forming PRE321
Equipments
Fracture
5 | 100% | 25% 15% 30% 10% 10% 10% Mechanics and PRE322
Stress Analysis
5 | 100% | 15% | 15% | 20% | 20% | 20% | 10% Metrology and | ppeasq
Calibration
4 | 100% 10% | 10% | 30% | 10% | 10% | 30% I PRE324
Maintenance
Materials
8 | 100% 10% 30% 10% 30% 20% Handling and PRE325
Systems Design
2 | 100% | 30% | 50% 20% Toga' Quality | ppEssea
ystems
2 | 100% | 5% 20% | 25% | 25% | 25% Non- ?gg{;”c“"e PRE326B
8 |100% | 20% | 10% 40% | 20% | 10% Maggg%goo' PRE411
4 | 100% 40% | 20% | 40% Mechanical PRE412
Measurements
100% 20% | 80% Machining PRE413
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Technology
Total Quality
0, 0, 0, 0,
100% | 40% | 40% 20% Management | PRE414A
100% | 10% 20% | 30% | 40% Tribology PRE414B
100% 10% 40% | 10% | 10% | 30% Materials PRE414C
Handling
Cutting and
4 | 100% 10% | 40% | 10% 40% Forming Tools | PRE414D
Design
100% 20% 80% Biomaterials PRE415A
Computer Aided
0, 0, 0, 0,
100% 60% | 20% | 20% Design (CAD) | PRE415B
4 | 100% 40% | 30% 30% Welding PRE415C
Technology
6 | 100% | 30% 20% | 30% | 20% Machine PRE421
Dynamics
6 | 100% | 10% | 20% 30% | 20% 20% Automatic PRE422
Control
Processes of
6 | 100% 30% | 20% | 10% | 40% Forming PRE423
Technology
4 | 100% 60% 15% | 15% | 10% B.Sc. Project. PRE406
4 | 100% 150 | 70% 15% Casting PRE424A
Engineering
4 | 100% | 20% 20% | 20% | 20% 20% Robotics PRE424B
4 | 100% 30% 10% | 30% | 30% Numerical PRE424C
Analysis
Technology of
4 | 100% 20% 80% Advanced PRE425A
Composites
4 | 100% | 10% 15% | 30% | 10% | 10% | 25% CNCT';"jgh'”e PRE4258
4 | 100% 200 | 20% | 30% | 300 | Non-— Tradiional | nop 000
Processes
Percentage
ch\lv Tg%’ 6.0% | 9.2% | 9.5% | 21.9% | 22.5% | 20.6% | 10.3%
®m| 2L
100% Total Percentages
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