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1. .................................................. 

 

 

 

 

 

1. Basic Information 

Course Title (according to the bylaw) Engineering Drawing (2) 

Course Code (according to the bylaw) PDE 022 

Department/s participating in delivery of the course   
Production Engineering and Mechanical 

Design Program 

Number of credit hours/points of the course (according 

to the bylaw) 

Theoretic

al 
Practical 

Other 

(specify) 
Total 

2 4 -- 6 

Course Type  اجباري 

Academic level at which the course is taught 0 Level 

Academic Program 
Production Engineering and Mechanical 

Design Program 

Faculty/Institute Faculty of Engineering 

University/Academy Tanta University 

Name of Course Coordinator  Prof.  Samy Assal 

Course Specification Approval Date September 2027 

Course Specification Approval (Attach the 

decision/minutes of the department /committee/council ) 
Department council 

 

2. Course Overview (Brief summary of scientific content)  

This course aims to: 

• build the imagination of the students regarding 3d objects.  

• provide students with knowledge and abilities to design a 3D object on 2D 

paper by hand sketching method and by means of computer aided design 

software. 

• familiarize the student with different steel sections and structures. 

 

Course Specification 

 

 

 

 

 

 

 

 

(2026/2027) 
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3. Course Learning Outcomes CLOs 

Matrix of course learning outcomes CLOs with program outcomes POs (NARS/ARS) 

Program Outcomes (NARS/ARS) 
(according to the matrix in the program specs) 

Course Learning Outcomes 
Upon completion of the course, the student will be able to: 

Code Text Code Text 

A3 

Apply engineering design processes 

to produce cost-effective solutions 

that meet specified needs with 

consideration for global, cultural, 

social, economic, environmental, 

ethical and other aspects as 

appropriate to the discipline and 

within the principles and contexts of 

sustainable design and development 

LO1 

the principles of orthographic  Describe

projection, sectional drawing, and isometric 

representation of engineering objects. 

LO2 

Analyze engineering drawings to derive 

missing orthographic views and interpret 

three-dimensional objects. 

LO3 

Compare orthographic, isometric, and 

sectional drawing techniques for engineering 

applications. 

LO4 

Interpret engineering drawings to select the 

appropriate graphical representation of 

engineering components. 

A4 

Utilize contemporary technologies, 

codes of practice and standards, 

quality guidelines, health and safety 

requirements, environmental issues 

and risk management principles.   

LO5 

engineering drawings of simple steel  Design

structures using manual drafting and 

aided drawing tools.-computer 

LO6 

Communicate engineering concepts 

effectively through professional engineering 

drawings and graphical presentations. 

LO7 

Illustrate engineering drawing standards, 

symbols, and conventions used in steel 

construction and computer-aided drafting. 

LO8 

Apply engineering drawing standards to 

produce accurate orthographic, sectional, and 

isometric drawings. 

A10 

Acquire and apply new knowledge, 

and practice self, lifelong and other 

learning strategies. 

 

 

LO1 

Describe the principles of orthographic 

projection, sectional drawing, and isometric 

representation of engineering objects. 

LO9 

Use computer-aided drafting tools and 

engineering drawing instruments to prepare 

engineering drawings accurately. 

LO6 

Communicate engineering concepts 

effectively through professional engineering 

drawings and graphical presentations. 
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Program Outcomes (NARS/ARS) 
(according to the matrix in the program specs) 

Course Learning Outcomes 
Upon completion of the course, the student will be able to: 

Code Text Code Text 

B4 

Adopt suitable national and 

international standards and codes; 

and integrate legal, economic and 

financial aspects to design, build, 

operate, inspect and maintain 

mechanical equipment and systems. 

LO1 

Describe the principles of orthographic 

projection, sectional drawing, and isometric 

representation of engineering objects. 

LO9 

Use computer-aided drafting tools and 

engineering drawing instruments to prepare 

engineering drawings accurately. 

LO4 

Interpret engineering drawings to select the 

appropriate graphical representation of 

engineering components. 

 

4. Teaching and Learning Methods  

1. Lectures. 

2. Tutorials. 

3. Exercise/solved – problem classes. 

4. Problem sheet assignments. 

5. Research skills development. 

6. Direct reading and independent studies 

 

5. Course Schedule 

Number 
 of the 

Week 

Scientific content of the 
course 

(Course Topics) 

 

Total 

Weekly 

Hours 

Expected number of the Learning Hours 
Theoretical 

teaching 
(lectures/discussion 

groups/ ......) 

Training 
(Practical/Clinical/ 

......) 

Self-
learning 

(Tasks/ 

Assignments/ 

Projects/ ...) 

Other 
(to be 

determined) 

1 
Orthogonal Projection of 

Bodies 
6 2 4   

2 
Orthogonal Projection of 

Bodies 
6 2 4   

3 
Orthogonal Projection of 

Bodies 
6 2 4   

4 
Derivation of the Third 

View 
6 2 4   

5 
Derivation of the Third 

View 
6 2 4   



 

 

4 

6 
Derivation of the Third 

View 
6 2 4   

7 
Engineering Isometric 

Drawing 
6 2 4   

8 
Engineering Isometric 

Drawing 
6 2 4   

9 
Engineering Isometric 

Drawing 
6 2 4   

10 Engineering Sections 6 2 4   

11 Engineering Sections 6 2 4   

12 Engineering Sections 6 2 4   

13 Steel Constructions 6 2 4   

14 

Using Computer in 

Engineering Drawing 

(Drawing Tools – Edit 

Tools -Applications) 

6 2 4   

 

7. Methods of students’ assessment 

No. Assessment Methods  Assessment 
Timing 

(Week Number) 

Marks/ 
Scores 

Percentage  
of  

total course Marks 

1 Assignments Weekly 25 25% 

2 Mid Term Exam week th8 15 15% 

3 
Quizzes 

  thand 10 th4

weeks 

10 10% 

4 Final exam As 

Scheduled 

50 50% 

 

8. Learning Resources and Supportive Facilities  

Learning 

resources 

(books, 

scientific 

references, 

etc.) * 

The main (essential) reference for the 
course 

(must be written in full according to the 
scientific documentation method) 

•  Griffiths, Brian. Engineering 

drawing for manufacture. Elsevier, 

2023 

•  Agrawal, Basant, and C. M. 

Agrawal. Engineering Drawing. 

McGraw Hill Education (India),  

2024.  

•  Madsen, David A., and David P. 

Madsen. Engineering drawing and 

design. Cengage Learning, 2025  



 

 

5 

Other References 
Notes are given to students according to types of 

given projects 

Electronic Sources 

(Links must be added) 

 

Learning Platforms 

(Links must be added) 

 

Supportive 

facilities & 

equipment 

for teaching 

and 

learning * 

Devices/Instruments 

• Computers or laptop and good Internet for hybrid 

learning. 

• White board. 

• Data Show (Power point presentations). 

• Online Recorded Videos. 

Supplies  

Electronic Programs   

Skill Labs/ Simulators  

Virtual Labs  

Other (to be mentioned)  

 

 



 

 

1 

 

1. .................................................. 

 

 

 

 

 

1. Basic Information 

Course Title (according to the bylaw) Engineering Drawing (2) 

Course Code (according to the bylaw) PDE 022 

Department/s participating in delivery of the course   
Production Engineering and Mechanical 

Design Program 

Number of credit hours/points of the course (according 

to the bylaw) 

Theoretic

al 
Practical 

Other 

(specify) 
Total 

2 4 -- 6 

Course Type  اجباري 

Academic level at which the course is taught 0 Level 

Academic Program 
Production Engineering and Mechanical 

Design Program 

Faculty/Institute Faculty of Engineering 

University/Academy Tanta University 

Name of Course Coordinator  Prof.  Samy Assal 

Course Specification Approval Date September 2026 

Course Specification Approval (Attach the 

decision/minutes of the department /committee/council ) 
Department council 

 

1. Course Overview (Brief summary of scientific content)  

This course aims to: 

• build the imagination of the students regarding 3d objects.  

• provide students with knowledge and abilities to design a 3D object on 2D 

paper by hand sketching method and by means of computer aided design 

software. 

• familiarize the student with different steel sections and structures. 

 

Course Specification 

 

 

 

 

 

 

 

 

(2026/2027) 
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2. Course Learning Outcomes CLOs 

Matrix of course learning outcomes CLOs with program outcomes POs (NARS/ARS) 

Program Outcomes (NARS/ARS) 
(according to the matrix in the program specs) 

Course Learning Outcomes 
Upon completion of the course, the student will be able to: 

Code Text Code Text 

A3 

Apply engineering design processes 

to produce cost-effective solutions 

that meet specified needs with 

consideration for global, cultural, 

social, economic, environmental, 

ethical and other aspects as 

appropriate to the discipline and 

within the principles and contexts of 

sustainable design and development 

LO1 

the principles of orthographic  Describe

projection, sectional drawing, and isometric 

representation of engineering objects. 

LO2 

Analyze engineering drawings to derive 

missing orthographic views and interpret 

three-dimensional objects. 

LO3 

Compare orthographic, isometric, and 

sectional drawing techniques for engineering 

applications. 

LO4 

Interpret engineering drawings to select the 

appropriate graphical representation of 

engineering components. 

A4 

Utilize contemporary technologies, 

codes of practice and standards, 

quality guidelines, health and safety 

requirements, environmental issues 

and risk management principles.   

LO5 

engineering drawings of simple steel  Design

structures using manual drafting and 

aided drawing tools.-computer 

LO6 

Communicate engineering concepts 

effectively through professional engineering 

drawings and graphical presentations. 

LO7 

Illustrate engineering drawing standards, 

symbols, and conventions used in steel 

construction and computer-aided drafting. 

LO8 

Apply engineering drawing standards to 

produce accurate orthographic, sectional, and 

isometric drawings. 

A10 

Acquire and apply new knowledge, 

and practice self, lifelong and other 

learning strategies. 

 

 

LO1 

Describe the principles of orthographic 

projection, sectional drawing, and isometric 

representation of engineering objects. 

LO9 

Use computer-aided drafting tools and 

engineering drawing instruments to prepare 

engineering drawings accurately. 

LO6 

Communicate engineering concepts 

effectively through professional engineering 

drawings and graphical presentations. 
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Program Outcomes (NARS/ARS) 
(according to the matrix in the program specs) 

Course Learning Outcomes 
Upon completion of the course, the student will be able to: 

Code Text Code Text 

B4 

Adopt suitable national and 

international standards and codes; 

and integrate legal, economic and 

financial aspects to design, build, 

operate, inspect and maintain 

mechanical equipment and systems. 

LO1 

Describe the principles of orthographic 

projection, sectional drawing, and isometric 

representation of engineering objects. 

LO9 

Use computer-aided drafting tools and 

engineering drawing instruments to prepare 

engineering drawings accurately. 

LO4 

Interpret engineering drawings to select the 

appropriate graphical representation of 

engineering components. 

 

3. Teaching and Learning Methods  

1. Lectures. 

2. Tutorials. 

3. Exercise/solved – problem classes. 

4. Problem sheet assignments. 

5. Research skills development. 

6. Direct reading and independent studies 

 

5. Course Schedule 

Number 
 of the 

Week 

Scientific content of the 
course 

(Course Topics) 

 

Total 

Weekly 

Hours 

Expected number of the Learning Hours 
Theoretical 

teaching 
(lectures/discussion 

groups/ ......) 

Training 
(Practical/Clinical/ 

......) 

Self-
learning 

(Tasks/ 

Assignments/ 

Projects/ ...) 

Other 
(to be 

determined) 

1 
Orthogonal Projection of 

Bodies 
6 2 4   

2 
Orthogonal Projection of 

Bodies 
6 2 4   

3 
Orthogonal Projection of 

Bodies 
6 2 4   

4 
Derivation of the Third 

View 
6 2 4   

5 
Derivation of the Third 

View 
6 2 4   



 

 

4 

6 
Derivation of the Third 

View 
6 2 4   

7 
Engineering Isometric 

Drawing 
6 2 4   

8 
Engineering Isometric 

Drawing 
6 2 4   

9 
Engineering Isometric 

Drawing 
6 2 4   

10 Engineering Sections 6 2 4   

11 Engineering Sections 6 2 4   

12 Engineering Sections 6 2 4   

13 Steel Constructions 6 2 4   

14 

Using Computer in 

Engineering Drawing 

(Drawing Tools – Edit 

Tools -Applications) 

6 2 4   

 

7. Methods of students’ assessment 

No. Assessment Methods  Assessment 
Timing 

(Week Number) 

Marks/ 
Scores 

Percentage  
of  

total course Marks 

1 Assignments Weekly 25 25% 

2 Mid Term Exam week th8 15 15% 

3 
Quizzes 

  thand 10 th4

weeks 

10 10% 

4 Final exam As 

Scheduled 

50 50% 

 

8. Learning Resources and Supportive Facilities  

Learning 

resources 

(books, 

scientific 

references, 

etc.) * 

The main (essential) reference for the 
course 

(must be written in full according to the 
scientific documentation method) 

•  Griffiths, Brian. Engineering 

drawing for manufacture. Elsevier, 

2023 

•  Agrawal, Basant, and C. M. 

Agrawal. Engineering Drawing. 

McGraw Hill Education (India),  

2024.  

•  Madsen, David A., and David P. 

Madsen. Engineering drawing and 

design. Cengage Learning, 2025  
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Other References 
Notes are given to students according to types of 

given projects 

Electronic Sources 

(Links must be added) 

 

Learning Platforms 

(Links must be added) 

 

Supportive 

facilities & 

equipment 

for teaching 

and 

learning * 

Devices/Instruments 

• Computers or laptop and good Internet for hybrid 

learning. 

• White board. 

• Data Show (Power point presentations). 

• Online Recorded Videos. 

Supplies  

Electronic Programs   

Skill Labs/ Simulators  

Virtual Labs  

Other (to be mentioned)  
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١. Basic Information 

Course Title (according to the bylaw) 
Project Management  

Course Code (according to the bylaw) PDE٣٤٢  

Department/s participating in delivery of the course   
Production Engineering & 

Mechanical Design Program  

Number of credit hours/points of the course 
(according to the bylaw) 

Theoretical Practical Other 
(specify) 

Total 

٣      ٣ hrs.  

Course Type Mandatory  

Academic level at which the course is taught 
Level rd٣  

Academic Program 
Production Engineering & 

Mechanical Design Program  

Faculty/Institute Faculty of Engineering  

University/Academy Tanta University  

Name of Course Coordinator  Prof. Ahmed Elkassas  

Course Specification Approval Date September ٢٠٢٦ 

Course Specification Approval (Attach the 
decision/minutes of the department /committee/council ....)      

Department Council  

 

 

Course Specification 
 

 

 

(٢٠٢٦-٢٠٢٧) 



 

 

٢ 

 

٢. Course Overview (Brief summary of scientific content)  

 Provide a comprehensive review of the material planning and production control 
modules within an Enterprise Resource Planning (ERP) system.  

 Introduce learning strategies for managing the ongoing activities that are 
comprised in production systems to satisfy customer demand.  

  Emphasize inventory control management techniques for production planning 
covering topics from how to coordinate the supply of material, coordinating 
resources and activities for conducting the production process, and finalizing 
with the distribution of the product. 

 Introducing students to work with different ERP software. 

٣. Course Learning Outcomes CLOs 

Matrix of course learning outcomes CLOs with program outcomes POs (NARS/ARS) 

Program Outcomes (NARS/ARS) 
(according to the matrix in the program specs) 

Course Learning Outcomes 
Upon completion of the course, the student will be able to: 

Code Text Code Text 

A١  

Identify, formulate, and solve 
complex engineering problems by 

applying engineering fundamentals, 
basic science, and mathematics. 

LO١  
Identify, analyze, and respond to risks while 
managing project resources, procurement, 

and costs.  

A٦  

Plan, supervise and monitor 
implementation of engineering 

projects, taking into consideration 
other trades requirements. 

LO٢  
Utilize common forecasting techniques to 
predict future demand and evaluate them 

using quantitative techniques  

LO٣  

Utilize common forecasting 
techniques to predict future demand 
and evaluate them using quantitative 

techniques  

A٨  

Communicate effectively – 
graphically, verbally and in writing 
– with a range of audiences using 

contemporary tools . 

LO٤  
Facilitate team building, handle conflict 

resolution, and motivate teams to achieve 
successful project completion.  



 

 

٣ 

Program Outcomes (NARS/ARS) 
(according to the matrix in the program specs) 

Course Learning Outcomes 
Upon completion of the course, the student will be able to: 

Code Text Code Text 

A٩  

Use creative, innovative and 
flexible thinking and acquire 

entrepreneurial and leadership skills 
to anticipate and respond to new 

situations . 

LO٥  
Connect technical project strategies with 
overall corporate and business goals.  

C٣  

Implement the fundamentals of 
industrial engineering to analyze, 

plan, and design production 
systems 

LO٦  
Connect technical project strategies with 
overall corporate and business goals.  

LO٧  
Evaluate project performance to identify 
operational errors and find actionable 
solutions 

 

٤. Teaching and Learning Methods  

٤٫١ Lectures. 
٤٫٢ Tutorials. 
٤٫٣ Exercise/solved – problem classes. 
٤٫٤ Problem assignments. 
٤٫٥ Research skills development. 
٤٫٦ Direct reading and independent studies. 
 
Course Schedule 



 

 

٤ 

٥. Methods of students’ assessment 

No. Assessment Methods  Assessment Timing 
(Week Number) 

Marks/ 
Scores 

Percentage  
of  

total course Marks 
١ Participation, Activities, sheets  weekly  ٢٠  ٢٠٪  

٢ Mid Term Exam week th١٥  ١٥  ٨٪  
٣ Quizzes week th١٠, th٥  ٥  ٦٪  

٤  Reports weeks th٤,nd١٠  ١٠  ٢٪  

٥  Final written examination As schedule  ٥٠  ٥٠٪  

Number 
 of the 
Week 

Scientific content of the 
course 

(Course Topics) 
  

Total 
Weekly 
Hours 

Expected number of the Learning Hours 

Theoretical 
teaching 

(lectures/discussio
n groups/ ......) 

Training 
(Practical/Cli

nical/ ......) 

Self-
learning 

(Tasks/ 
Assignments
/ Projects/ ...) 

Other 
(to be 

determined) 

١ 
Introduction and Principles of 

Project Managements  
٢  ٢  ٤  

    

٢ 
Project Definition – Initiating 

the Project.  
٢  ٢  ٤  

    

٣ 
Planning the Project – 

Estimation Times and Costs.  
٢  ٢  ٤  

    

٤ 

Project Scheduling – 
Schedule Compression 

Techniques   
٢  ٢  ٤  

    

٥ Resource Allocation   ٢  ٢  ٤      

٦ 
 Monitoring and Controlling 

the Project.  
٢  ٢  ٤  

    

٧٬٨ 
Project Systems Modeling 

and Optimization  
٤  ٤  ٨  

    

٩ 
Cost Systems 

Analysis   
٢  ٢  ٤  

    

١٠٬١١  Risk Management   ٤  ٤  ٨      

١٢ 
 Professional And Social 

Responsibility   
٢  ٢  ٤  

    

١٣٬١٤ 

 Industrial Project 
Management Case 

Studies.  
٢  ٢  ٤  

    



 

 

٥ 

 

٦. Learning Resources and Supportive Facilities  

Learning 
resources 
(books, 

scientific 
references, 

etc.)  

The main (essential) reference for the 
course 

(must be written in full according to the 
scientific documentation method) 

 Paul Belleflamme and Martin Peitz, ٢٠١٠. 
Industrial Organization: Markets and 
Strategies. Cambridge University Press 

 L. Cabral, Introduction to Industrial 
Organization, second edition, Mit Press, 
٢٠١٧. 

  

Other References 

 Sutton, J. Sunk Costs and Market 
Structure. (Cambridge, MA: MIT 
Press),٢٠٠٧ 

  
Electronic Sources 

(Links must be added) 
www.ekb.eg (Egyptian Knowledge Bank) 

  
Learning Platforms 

(Links must be added) 
  

Other 
 (to be mentioned) 

  

  

Supportive 
facilities & 

equipment for 
teaching and 

learning  

Devices/Instruments 

 Computers or laptops and good Internet for hybrid 
learning. 

 White board. 
 Data Show (Power point presentations). 
 Online Recorded Videos. 
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1. Basic Information 

Course Title (according to the bylaw) Corrosion of Metals 

Course Code (according to the bylaw) PDE 425 

Department/s participating in delivery of the course   
Production Engineering & 

Mechanical Design Department 

Number of credit hours/points of the course 

(according to the bylaw) 

Theoretical Practical 
Other 

(specify) 
Total 

2 2  3 

Course Type 
 اختياري

Academic level at which the course is taught 
الثاني  المستوي /الفرقة   

Academic Program 
Production Engineering & 

Mechanical Design Department 

Faculty/Institute 
Faculty of Engineering 

University/Academy 
Tanta University 

Name of Course Coordinator  
 

Course Specification Approval Date 
Sep,2026 

Course Specification Approval (Attach the 

decision/minutes of the department /committee/council ....)       

Department Council 

 

 

Course Specification 

 

 

 

 

 

 

 

 

(2026- 2027) 
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2. Course Overview  

This course aims to: 

▪  Provide sufficient understanding of the principles and practices associated with 

corrosion of metals  

▪ Provide sufficient understanding of types of corrosion and the ways have been 

provided to eliminate it. 

▪ Applications to make protective coating and protective maintenance. 

• Course Learning Outcomes CLOs 

Matrix of course learning outcomes CLOs with program outcomes POs (NARS/ARS) 

Program Outcomes (NARS/ARS) 
(according to the matrix in the program specs) 

Course Learning Outcomes 
Upon completion of the course, the student will be able to: 

Code Text Code Text 

A1 

Identify, formulate, and solve 

complex engineering problems by 

applying engineering fundamentals, 

basic science and mathematics. 

LO1 Mention the principles of corrosion 

LO3 Mention types of corrosion 

LO6 Analyze failures due to corrosion  

A2 

Develop and conduct appropriate 

experimentation and/or simulation, 

analyze and interpret data, assess, 

and evaluate findings, and use 

statistical analyses and objective 

engineering judgment to draw 

conclusions. 

LO5 
Use simulation to predict part age 

LO6 

 

Analyze failures due to corrosion  

A5 

Practice research techniques and 

methods of investigation as an 

inherent part of learning. 

LO5 Illustrate the mechanisms of high-temperature 

corrosion and catastrophic corrosion damage. 

A7 

Function efficiently as an 

individual and as a member of 

multi-disciplinary and multicultural 

teams. 

LO7 

Suggest corrosion maintenance  

A9 

Use creative, innovative, and 

flexible thinking and acquire 

entrepreneurial and leadership 
skills to anticipate and respond to 

new situations. 

LO7 Suggest corrosion maintenance  

LO8 Suggest material selection 

LO10 
Preserve how to decrease corrosion rate 



 

 

3 

Program Outcomes (NARS/ARS) 
(according to the matrix in the program specs) 

Course Learning Outcomes 
Upon completion of the course, the student will be able to: 

Code Text Code Text 

B2 

Plan, manage and carry out designs 

of mechanical systems and machine 

elements using appropriate 

materials both traditional means 

and computer-aided tools and 

software contemporary to the 

mechanical engineering field. 

LO5 Use simulation to predict part age 

LO8 
Suggest material selection 

LO9 

Preserve protective coating 

B3 

Select conventional mechanical 

equipment according to the 

required performance. 

LO7 Suggest corrosion maintenance  

LO12 
Mention Anodic protective 

B4 

Adopt suitable national and 

international standards and codes; 

and integrate legal, economic and 

financial aspects to: design, build, 

operate, inspect and maintain 

mechanical equipment and systems. 

LO9 

Preserve protective coating 

C1 

Apply basic theories to production 

processes, including new 

techniques in manufacturing, to 

select appropriate processes and 

process standards for specific 

products. 

LO1 
Mention the principles of corrosion 

LO2 Mention some examples of harmful 

effects  

LO3 
Mention types of corrosion 

C2 

Design systems, machines, tools 

and products by applying 

appropriate standards and 

developing necessary 

calculations, construction and 

operating drawings. 

 

LO8 

Suggest material selection 

LO9 

Preserve protective coating 

 

3. Teaching and Learning Methods  

1-Lectures. 

 2-Tutorials. 

 3- Exercise/solved – problem classes. 

 4- Problem sheet assignments. 
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5- Research skills development. 

6-Direct reading and independent studies 

Teaching and Learning Facilities 

• Computer or laptop and good Internet for hybrid learning. 

• White board. 

• Data Show (Power point presentations). 

• Online Recorded Videos. 

• Lectures (Face to face). 

• Lectures (Online/ Microsoft Teams).  

Teaching and Learning Methods of unsurpassed  
• Additional lectures on basic principles 

• Guided and supervised in campus study hours. 

• Online discussions. 

Teaching and Learning Methods of Distinguished students  
• Special homework assignments which require critical thinking. 

• Special more advanced exercise problems. 

 

Course Schedule 
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4. Methods of students’ assessment 

No. Assessment Methods * Assessment 
Timing 

(Week Number) 

Marks/ 
Scores 

Percentage  
of  

total course Marks 

1 Participation, Activities and Projects -  10% 

2 Mid Term Exam 60 min  25% 

3 Oral Exam -  0% 

4 Reports  -  15% 

5 Final exam 180 min  50% 

Number 
 of the 
Week 

Scientific content of the 
course 

(Course Topics) 
 

Total 
Weekly 
Hours 

Expected number of the Learning Hours 

Theoretical 
teaching 

(lectures/discussio
n groups/ ......) 

Training 
(Practical/Cli

nical/ ......) 

Self-
learning 

(Tasks/ 
Assignments
/ Projects/ ...) 

Other 
(to be 

determined) 

1 
Introduction to corrosion 

engineering 
4 

2 2   

2,3 
Electrochemical principles and 

forms of corrosion 
8 

4 2 2 - 

4,5 Corrosion of metals and alloys 8 4 4   

6,7 
High-temperature corrosion and 

catastrophic corrosion 
8 

4 2 2  

8,9 
Corrosion monitoring, inspection, 

and failure analysis 
8 

4 2 2  

10,11 
Corrosion prevention and 

protective coatings 
8 

4 4   

12 
Cathodic and anodic protection 

methods 
4 

2 2   

13 
Corrosion inhibitors and 

maintenance techniques 
4 

2 2   

14 

Corrosion modeling, life 

prediction, and computer 

applications 

4 

2 2   
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 Total   100% 

 

5. Learning Resources and Supportive Facilities * 

Learning 

resources 

(books, 

scientific 

references, 

etc.) * 

The main (essential) reference for the 
course 

(must be written in full according to the 
scientific documentation method) 

Shreir’s Corrosion – T. A. Richardson. 

▪ ASM Handbook, Heat Treatment, 

Vol.04. 
▪ Branko N. Popov. Corrosion Engineering: 

Principles and Solved Problems, 2nd Edition, 

Elsevier, 2024. 

Other References 
▪ Lecture notes and handouts prepared 

by the course instructor. 
Electronic Sources 

(Links must be added) 

 

Learning Platforms 

(Links must be added) 

(Egyptian Knowledge Bank) www.ekb.eg 

 

Supportive 

facilities & 

equipment 

for teaching 

and 

learning * 

Devices/Instruments  

Supplies 
Computer or laptop and good Internet for hybrid 

learning. 

Electronic Programs  
White board. 

Data Show (Power point presentations). 

Skill Labs/ Simulators Online Recorded Videos. 

Virtual Labs  

 

 

 

Name and Signature 

Course Coordinator 

 

 

 

(2025 ) 
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http://www.ekb.eg/
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1. Basic Information 

Course Title (according to the bylaw) Metal casting  

Course Code (according to the bylaw) MPD2108  

Department/s participating in delivery of the course   
Production Engineering & 

Mechanical Design Department  

Number of credit hours/points of the course 
(according to the bylaw) 

Theoretical Practical Tutorial Total 

2  1  2 3  

Course Type  اجباري  

Academic level at which the course is taught 
 الفرقة/المستوي الثاني

Academic Program 
Production Engineering & 

Mechanical Design Department  

Faculty/Institute Faculty of Engineering  

University/Academy Tanta University  

Name of Course Coordinator  Prof. Mohamoud Ahmadin  

Course Specification Approval Date 
Sep,2026  

Course Specification Approval (Attach the 
decision/minutes of the department /committee/council ....)      

Department Council  

 

 

Course Specification 
 

 

 

(2026-2027) 
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2. Course Overview  

The course introduces students to the principle of casting solidification and technological details of various casting 

techniques. It also discussed the limitations of each casting process. Moreover, it enhances students’ skills to control the cast 

structure and to produce defect-free products. 

3. Course Learning Outcomes CLOs 

Matrix of course learning outcomes CLOs with program outcomes POs (NARS/ARS) 

Program Outcomes (NARS/ARS) 
(according to the matrix in the program specs) 

Course Learning Outcomes 
Upon completion of the course, the student will be able to: 

Code Text Code Text 

A1  

Identify, formulate, and solve complex 
engineering problems by applying 

engineering fundamentals, basic science 
and mathematics.  

LO3  Explain the different fluid flow modes and their effects on the quality of 

the cast part.  

LO5 Recommend the most appropriate casting 
process for a given application . 

LO11 manage mechanical drawing and sectioning of 3D objects  

A2  

Develop and conduct appropriate 
experimentation and/or simulation, analyze 

and interpret data, assess, and evaluate 
findings, and use statistical analyses and 
objective engineering judgment to draw 

conclusions.  

LO2  Describe the types of patterns, pattern materials, molds, gates, and 

feeders.  

LO8 
Preserve the casting mold and the molten alloy 

LO10 
Apply the visual casting and defects a location 

A5  

Practice research techniques and methods 
of investigation as an inherent part of 
learning. 

  

LO6  
Suggest the most convenient location for parting-line, gates and feeders.  

LO12 Use computer programs to plot curves, e.g. cooling curve of the molten 

metals, and to simulate the production processes. 

A7  
Function efficiently as an individual and as 

a member of multi-disciplinary and 
multicultural teams.  

LO3  Explain the different fluid flow modes and their effects on the quality of 

the cast part.  

A9  

Use creative, innovative, and flexible 
thinking and acquire entrepreneurial and 

leadership skills to anticipate and respond 
to new situations.  

LO1  
Mention the different types of casting processes.  

LO9 
Perform casting experiments on case studies.  

B2  

Plan, manage and carry out designs of 
mechanical systems and machine elements 
using appropriate materials both traditional 

means and computer-aided tools and 
software contemporary to the mechanical 

engineering field.  

LO4  
Analyze the geometry of the product.  

LO11 
manage mechanical drawing and sectioning of 3D objects  
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Program Outcomes (NARS/ARS) 
(according to the matrix in the program specs) 

Course Learning Outcomes 
Upon completion of the course, the student will be able to: 

Code Text Code Text 

B3  
Select conventional mechanical equipment 

according to the required performance.  

LO5  Recommend the most appropriate casting process for a given 

application . 

LO8 Preserve the casting mold and the molten alloy 

LO12 Use computer programs to plot curves, e.g. cooling curve of the molten 

metals, and to simulate the production processes. 

B4  

Adopt suitable national and international 
standards and codes; and integrate legal, 

economic and financial aspects to: design, 
build, operate, inspect and maintain 
mechanical equipment and systems.  

LO7  

Develop a casting mold design that includes suitable gates, feeders, 

shrinkage allowances, and other design allowances. 

C1  
  

Apply basic theories to production 
processes, including new techniques in 

manufacturing, to select appropriate 
processes and process standards for 

specific products.  
 

LO7  Develop a casting mold design that includes suitable gates, feeders, 

shrinkage allowances, and other design allowances. 

LO8  
Preserve the casting mold and the molten alloy  

LO10 
Apply the visual casting and defects a location 

C2  

Design systems, machines, tools and 
products by applying appropriate 
standards and developing necessary 
calculations, construction and 
operating drawings. 

  

LO2  Describe the types of patterns, pattern materials, molds, gates, and 

feeders.  

LO3 Explain the different fluid flow modes and their effects on the quality of 

the cast part. 

LO6 Suggest the most convenient location for parting-line, 
gates and feeders. 

LO12 Use computer programs to plot curves, e.g. cooling curve of the molten 

metals, and to simulate the production processes. 

 

4. Teaching and Learning Methods  

1-Lectures. 
 2-Tutorials. 
 3- Exercise/solved – problem classes. 
 4- Problem sheet assignments. 
5- Research skills development. 
6-Direct reading and independent studies 

Teaching and Learning Facilities 
 Computer or laptop and good Internet for hybrid learning. 
 White board. 
 Data Show (Power point presentations). 
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 Online Recorded Videos. 
 Lectures (Face to face). 
 Lectures (Online/ Microsoft Teams).  
Teaching and Learning Methods of unsurpassed  
 Additional lectures on basic principles 
 Guided and supervised in campus study hours. 
 Online discussions. 
Teaching and Learning Methods of Distinguished students  
 Special homework assignments which require critical thinking. 
 Special more advanced exercise problems. 

5. Course Schedule 

 
 

 

6. Methods of students’ assessment 

No. Assessment Methods * Assessment 
Timing 

(Week Number) 

Marks/ 
Scores 

Percentage  
of  

total course Marks 
1 Participation, Activities and Projects -    10%  

2 Mid Term Exam 60 min    15%  

3 Oral Exam -    20%  

4  Reports  -    15%  

Number 
 of the 
Week 

Scientific content of the 
course 

(Course Topics) 
  

Total 
Weekly 
Hours 

Expected number of the Learning Hours 

Theoretical 
teaching 

(lectures/discussio
n groups/ ......) 

Training 
(Practical/Cli

nical/ ......) 

Self-
learning 

(Tasks/ 
Assignments
/ Projects/ ...) 

Other 
(to be 

determined) 

1 Introduction to casting  3  3        

2,4 
Melting, melt treatment and 

casting solidification  
9  

6  3  2    

5,6 Shape casting technology  6  4  2  1    

7-9 Sand casting process  9  5  4  3    

10,11 
Casting of primary products (Cast 

house)  
6  

4  2  2    

12,13 Casting quality  6  4  2  1    

14 Revision  3  2  2      
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1. Basic Information 

Course Title (according to the bylaw) Metallurgical Processes 

Course Code (according to the bylaw) PDE 424 

Department/s participating in delivery of the course   
Production Engineering & 

Mechanical Design Department 

Number of credit hours/points of the course 

(according to the bylaw) 

Theoretical Practical 
Other 

(specify) 
Total 

2 2  3 

Course Type 
 اختياري

Academic level at which the course is taught 
الثاني  المستوي /الفرقة   

Academic Program 
Production Engineering & 

Mechanical Design Department 

Faculty/Institute 
Faculty of Engineering 

University/Academy 
Tanta University 

Name of Course Coordinator  
 

Course Specification Approval Date 
Sep,2026 

Course Specification Approval (Attach the 

decision/minutes of the department /committee/council ....)       

Department Council 

 

 

Course Specification 

 

 

 

 

 

 

 

 

(2026- 2027) 
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2. Course Overview  

This course aims to: 

▪ Provide sufficient understanding of the principles and practices associated with heat 

treatment of steel  

▪ Provide sufficient understanding of thermal behavior of fuel fired furnaces like heat 

transfer inside furnaces, combustion of fuel, and the efficient furnace operation for 

conservation of energy and to minimize pollutant emissions. 

▪ Applications to smelting furnaces for iron, aluminum, etc. are also included. 

3. Course Learning Outcomes CLOs 

Matrix of course learning outcomes CLOs with program outcomes POs (NARS/ARS) 

Program Outcomes (NARS/ARS) 
(according to the matrix in the program specs) 

Course Learning Outcomes 
Upon completion of the course, the student will be able to: 

Code Text Code Text 

A1 

Identify, formulate, and solve 

complex engineering problems by 

applying engineering fundamentals, 

basic science and mathematics. 

LO1 Define the types of metals and alloys, phase 

diagrams, grain structures. 

LO2 List the temperature range of heating of different 

steels during heat treatment 

LO4 Explain the procedure of heat treatment and the 

effect of each on mechanical properties of alloys 

A2 

Develop and conduct appropriate 

experimentation and/or simulation, 

analyze and interpret data, assess, 

and evaluate findings, and use 

statistical analyses and objective 

engineering judgment to draw 

conclusions. 

LO8 
Reconstruct ITT diagrams 

LO9 Suggest the cooling paths and quench medium for 

certain heat treatment. 

LO11 Perform the effect of heat treatment on grain size, 

hardness, tensile strength, elongation and fatigue 

resistance. 

A5 

LO7 Interpret the various grain structures in 

micrographs 



 

 

3 

Program Outcomes (NARS/ARS) 
(according to the matrix in the program specs) 

Course Learning Outcomes 
Upon completion of the course, the student will be able to: 

Code Text Code Text 

Practice research techniques and 

methods of investigation as an 

inherent part of learning. 

LO11 Perform the effect of heat treatment on grain size, 

hardness, tensile strength, elongation and fatigue 

resistance 

A7 

Function efficiently as an 

individual and as a member of 

multi-disciplinary and multicultural 

teams. 

LO11 Perform the effect of heat treatment on grain size, 

hardness, tensile strength, elongation and fatigue 

resistance 

A9 

Use creative, innovative, and 

flexible thinking and acquire 

entrepreneurial and leadership 
skills to anticipate and respond to 

new situations. 

LO6 Suggest solutions for the environmental impact of 

industrial furnaces. 

LO10 Evaluate the proper heat treatment technique for 

certain application. 

B2 

Plan, manage and carry out designs 

of mechanical systems and machine 

elements using appropriate 

materials both traditional means 

and computer-aided tools and 

software contemporary to the 

mechanical engineering field. 

LO5 Analyze the parameters affecting the furnace 

efficiency. 

LO6 

Suggest solutions for the environmental impact of 

industrial furnaces. 

B3 

Select conventional mechanical 

equipment according to the 

required performance. 

LO3 Illustrate the industrial furnaces and heat transfer 

modes inside them. 

LO10 Evaluate the proper heat treatment technique for 

certain application. 

B4 

Adopt suitable national and 

international standards and codes; 

and integrate legal, economic and 

financial aspects to: design, build, 

operate, inspect and maintain 

mechanical equipment and systems. 

LO5 

Analyze the parameters affecting the furnace 

efficiency. 

C1 
Apply basic theories to production 

processes, including new 

LO1 Define the types of metals and alloys, phase 

diagrams, grain structures. 
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Program Outcomes (NARS/ARS) 
(according to the matrix in the program specs) 

Course Learning Outcomes 
Upon completion of the course, the student will be able to: 

Code Text Code Text 

techniques in manufacturing, to 

select appropriate processes and 

process standards for specific 

products. 

LO2 

List the temperature range of heating of different 

steels during heat treatment. 

C2 

Design systems, machines, tools 

and products by applying 

appropriate standards and 

developing necessary calculations, 

construction and operating 

drawings. 

LO3 Illustrate the industrial furnaces and heat transfer 

modes inside them. 

LO8 Reconstruct ITT diagrams 

LO9 Suggest the cooling paths and quench medium for 

certain heat treatment. 

 

4. Teaching and Learning Methods  

1-Lectures. 

 2-Tutorials. 

 3- Exercise/solved – problem classes. 

 4- Problem sheet assignments. 

5- Research skills development. 

6-Direct reading and independent studies 

Teaching and Learning Facilities 

• Computer or laptop and good Internet for hybrid learning. 

• White board. 

• Data Show (Power point presentations). 

• Online Recorded Videos. 

• Lectures (Face to face). 

• Lectures (Online/ Microsoft Teams).  

Teaching and Learning Methods of unsurpassed  
• Additional lectures on basic principles 

• Guided and supervised in campus study hours. 

• Online discussions. 

Teaching and Learning Methods of Distinguished students  
• Special homework assignments which require critical thinking. 

• Special more advanced exercise problems. 
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Course Schedule 
 

 

5. Methods of students’ assessment 

No. Assessment Methods * Assessment 
Timing 

(Week Number) 

Marks/ 
Scores 

Percentage  
of  

total course Marks 

1 Participation, Activities and Projects -  10% 

2 Mid Term Exam 60 min  25% 

3 Oral Exam -  0% 

4 Reports  -  15% 

5 Final exam 120 min  50% 

 Total   100% 

 

6. Learning Resources and Supportive Facilities * 

Learning 

resources 

(books, 

The main (essential) reference for the 
course 

(must be written in full according to the 
scientific documentation method) 

▪ ASM Handbook, Heat Treatment, 

Vol.04. 
 

Number 
 of the 
Week 

Scientific content of the 
course 

(Course Topics) 
 

Total 
Weekly 
Hours 

Expected number of the Learning Hours 

Theoretical 
teaching 

(lectures/discussio
n groups/ ......) 

Training 
(Practical/Cli

nical/ ......) 

Self-
learning 

(Tasks/ 
Assignments
/ Projects/ ...) 

Other 
(to be 

determined) 

1 Introduction to furnaces 3 3    

2,3 
Electrical and non-electrical 

furnaces 
6 

4 2 1  

4,5 
Heat transfer and design of 

furnaces 
6 

4 2   

6:8 
Introduction to heat treatment 

- Elements and steps 
9 

7 2   

9 
Heat treatment of steels and 

cast irons 
3 

3 1 1  

10:14 
Heat treatment of non-ferrous 

metals 
15 

10 4 1  
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scientific 

references, 

etc.) * Other References 

▪ Sinha, Anil Kumar, Physical 

Metallurgy Handbook, McGraw-

Hill, 2003 

 

Electronic Sources 

(Links must be added) 

 

Learning Platforms 

(Links must be added) 

(Egyptian Knowledge Bank) www.ekb.eg 

 

Supportive 

facilities & 

equipment 

for teaching 

and 

learning * 

Devices/Instruments  

Supplies 
Computer or laptop and good Internet for hybrid 

learning. 

Electronic Programs  
White board. 

Data Show (Power point presentations). 

Skill Labs/ Simulators Online Recorded Videos. 

Virtual Labs  

 

 

 

Name and Signature 

Course Coordinator 

 

 

 

(2025 ) 

 

http://www.ekb.eg/
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1. Basic Information 

Course Title (according to the bylaw) Mechanical drawing 1 

Course Code (according to the bylaw) PDE112 

Department/s participating in delivery of the course   
Production Engineering & 

Mechanical Design Program 

Number of credit hours/points of the course 

(according to the bylaw) 

Theoretical Practical 
Other 

(specify) 
Total 

2 2  4 

Course Type 
 اجباري 

Academic level at which the course is taught 
 الفرقة/المستوي الاول 

Academic Program 
Production Engineering & 

Mechanical Design Program 

Faculty/Institute 
Faculty of Engineering 

University/Academy 
 Tanta University 

Name of Course Coordinator  
 Asso.Prof. Ahmed hawam 

Course Specification Approval Date 
September 2026 

Course Specification Approval (Attach the 

decision/minutes of the department /committee/council ....)       

Department Council 

 

 

 

Course Specification 

 

 

 

 

 

 

 

 

(2026-2027) 
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2. Course Overview (Brief summary of scientific content)  

 
This course serves as the foundational language of engineering communication. Students learn the 
geometric principles of projection, sectioning, dimensioning, and reading mechanical working drawings 
using both traditional manual drafting instruments and modern computer-aided design (CAD) software. 
 

3. Course Learning Outcomes CLOs 

Matrix of course learning outcomes CLOs with program outcomes POs (NARS/ARS) 

Program Outcomes (NARS/ARS) 
(according to the matrix in the program specs) 

Course Learning Outcomes 
Upon completion of the course, the student will be able to: 

Code Text Code Text 

A2 

• Advanced Orthographic 

Projections & Sections 

• Derivation of Missing Views: 

Reconstructing a third projection from 

two given views. 

• Cross-Sectional Views: Full 

sections, half sections, offset sections, 

aligned sections, and removed sections 

of machine components. 

Sectioning Rules & Conventions: 

Treatment of ribs, webs, shafts, bolts, 

and thin-walled features in sectional 

views. .. 

LO8 

• Derivation of Missing Views: 

Reconstructing a third projection from two given 

views. 

 

LO9 Cross-Sectional Views. 

LO10 

• half sections, offset sections, aligned 

sections, and removed sections of machine 

components. 

. 

A4 

• Advanced Orthographic 

Projections & Sections 

• Derivation of Missing Views: 

Reconstructing a third projection from 

two given views. 

• Cross-Sectional Views: Full 

sections, half sections, offset sections, 

LO1 

• Advanced Orthographic Projections & 

Sections 
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Program Outcomes (NARS/ARS) 
(according to the matrix in the program specs) 

Course Learning Outcomes 
Upon completion of the course, the student will be able to: 

Code Text Code Text 

aligned sections, and removed sections 

of machine components. 

Sectioning Rules & Conventions: 

Treatment of ribs, webs, shafts, 

bolts, and thin-walled features in 

sectional views.... 

 

A8 

• hex nuts, studs, washers, and 

tapped holes. 

• Keys & Keyways: Parallel keys, 

Woodruff keys, taper keys, and 

feather keys. 

 

LO2 
Keys & Keyways: Parallel keys, Woodruff keys, 

taper keys, and 

LO3 
• studs, washers, and tapped holes. 

 

LO4 Reading Assembly Drawings 

LO12 Present data in a logical manner. 

B3 

• . Assembly Drawings & Disassembly 

• Reading Assembly Drawings: 

Understanding exploded views, parts 

lists (Bill of Materials / BOM), and 

component interaction. 

 

LO6 
• . Assembly Drawings & Disassembly 

 

C1 

Assembly Exercises: Assembling 

individual mechanical elements into 

functional units (e.g., valves, pedestal 

bearings, wall brackets, vices, shaft 

couplings, pump assemblies).  

LO5 Assembly Exercise 

C4 
Derivation of Projections from 

Assemblies: Creating complete or 
LO7 Interpret parameters of surface finish. 
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Program Outcomes (NARS/ARS) 
(according to the matrix in the program specs) 

Course Learning Outcomes 
Upon completion of the course, the student will be able to: 

Code Text Code Text 

sectional elevations, side views, and 

plans of assembled machine units  

 

LO11 Manage resources in an efficient way. 

 

4. Teaching and Learning Methods  

1- Lectures. 

2- Tutorials 

3- Exercise/solved – problem classes. 

4- Problem sheet assignments. 

5- Research skills development. 

6- Direct reading and independent studies. 

7- Working in the metrology lab. 

 
 

Course Schedule 

 

Number 
 of the 
Week 

Scientific content of the 
course 

(Course Topics) 
 

Total 
Weekly 
Hours 

Expected number of the Learning Hours 

Theoretical 
teaching 

(lectures/discussio
n groups/ ......) 

Training 
(Practical/Cli

nical/ ......) 

Self-
learning 

(Tasks/ 
Assignments
/ Projects/ ...) 

Other 
(to be 

determined) 

1, 2 

• Advanced Orthographic 

Projections & Sections 

 

4 

4 2   

3 

• Derivation of Missing 

Views: Reconstructing a third 

projection from two given views. 

. 

8 

2 1   

4 Cross-Sectional Views: 8 2 1   



 

 

5 

5, 8 

half sections, offset sections, 

aligned sections, and removed 

sections of machine components,   
8 

8 4   

9, 10 Fasteners & Joining Elements 8 4 2   

11, 12 Threaded Fasteners 8 4 2   

13, 14 Bolts, Nuts, and Studs 8 4 2   

 

 

5. Methods of students’ assessment 

No. Assessment Methods * Assessment 
Timing 

(Week Number) 

Marks/ 
Scores 

Percentage 

of 
total course Marks 

1 Exam 1written (Semester work) 8th week 15 10% 

2 Assignments / Participation /Activities/ 
Quizzes 

Weekly 15 10% 

3 Oral exam 14th week 30 20% 
4 Final Written Exam As Scheduled 90 60% 

     

     
* The methods mentioned are examples, the organization may add and/or delete 

6. Learning Resources and Supportive Facilities * 

Learning 

resources 

(books, 

scientific 

references, 

etc.) * 

Other References 

• Simmons, C. H., Maguire, D. E., 

& Phelps, N. (2020). 

• Manual of Engineering 

Drawing: Technical Product 

Specification and 

Documentation to British and 

International Standards (5th 

ed.). Elsevier / Butterworth-

Heinemann. 

• Key Focus: Comprehensive 

reference for orthographic 
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projections, sectioning rules, 

dimensioning conventions, and 

ISO standardization. 

• Morling, K., & Danjou, S. 

(2022). 

• Geometric and Engineering 

Drawing (4th ed.). Routledge. 

• Key Focus: Descriptive 

geometry, spatial visualization, 

multi-view projections, 

tangency, missing view 

determination, and CAD 

integration. 

• Giesecke, F. E., Mitchell, A., 

Spencer, H. C., Hill, I. L., 

Loving, R. O., Dygdon, J. T., & 

Novak, J. E. (2020). 

• Technical Drawing with 

Engineering Graphics (15th ed.). 

Pearson. 

• Key Focus: Classical 

foundational text covering 

manual drafting mechanics, 

isometric constructions, missing 

views, and sectional views. 
 

Electronic Sources 

(Links must be added) 

www.ekb.eg 

 

Learning Platforms 

(Links must be added) 

Microsoft Teams (for online lectures and discussions) 

Other 

 (to be mentioned) 

Electronic Files (PDF/ Word), Recorded 

Lectures (MP4, AVI), Recorded meetings. 
 
 

Supportive 

facilities & 

equipment 

Devices/Instruments 

•  Measurement instruments (e.g., Vernier 

calipers, micrometers, gauges)  

•  Computers / laptops 

http://www.ekb.eg/
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for teaching 

and 

learning * 

Supplies 
• Laboratory sheets and measurement samples. 

Electronic Programs  

• Statistical analysis software (e.g., Excel or 

similar tools)  

Skill Labs/ Simulators 
• Metrology laboratory 

Virtual Labs 
• Online simulation tools (if available)  

Other (to be mentioned) 
•  Data show (PowerPoint presentations)  

•  Recorded lectures and videos 

* The list mentioned is an example, the institution may add and/or delete depending on the nature of the course 

 

 

Name and Signature 

Course Coordinator 

 

Asso.prof.  Ahmed Hawam 
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1. Basic Information 

Course Title (according to the bylaw) Stress Analysis 

Course Code (according to the bylaw) PDE 211 

Department/s participating in delivery of the course   
Production Engineering & Mechanical 

Design Program  

Number of credit hours/points of the course 

(according to the bylaw) 

Theoretical Practical 
Other 

(specify) 
Total 

23 121 2 3 

Course Type اختياري Prerequisite   PDE 122 

Academic level at which the course is taught 
   level  nd2 الفرقة/المستوي الرابع 

Academic Program 
Production Engineering & Mechanical 

Design Program 

Faculty/Institute  
Faculty of Engineering – Tanta University 

University/Academy  
2026-2027 

Name of Course Coordinator Department  

 

Prof. Dr.  Alaa El-Din Al-Hammadi 

 

Course Specification Approval Date 
Sep., 2026 

Course Specification Approval (Attach the 

decision/minutes of the department /committee/council ....)       

Council Approval – Production 

Engineering & Mechanical Design 

Program 

 

 

 

Course Specification 

 

 

 

 

 

 

 

 

(2026) 
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2. Course Overview (Brief summary of scientific content)  

• Course Aims 
  

This course aims to: 

▪ Deal with different nature of stresses and strains 

▪ Understand theories of failure. 

▪ Study the basic tools to perform a successful mechanical design. 

 

3. Course Learning Outcomes CLOs 

Matrix of course learning outcomes CLOs with program outcomes POs (NARS/ARS) 

Program Outcomes (NARS/ARS) 
(according to the matrix in the program specs) 

Course Learning Outcomes 
Upon completion of the course, the student will be able to: 

Code Text Code Text 

A2 

Develop and conduct appropriate 

experimentation and/or simulation, 

analysis and interpret data, assess 

and evaluate findings, and use 

statistical analyses and objective 

engineering judgment to draw 

conclusions. 

 

LO1 

Mention the principles and concepts 

of stress and strain. 

 

LO2 
List necessary information for theory of 

failure. 

 

LO4 

Create the theoretical background 

necessary for design of machine 

components. 

 

LO5 

Integrate methods helping in decision 

making regarding selection of 

materials and design of machine 

components. 

 

LO6 

 

 

Solve the of stresses and strains for 

different loading modes. 

A5 

Practice research techniques and 

methods of investigation as an 

inherent part of learning. 

 

 

LO3 

 

Define the methods of tracing 

deflection of beams. 
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Program Outcomes (NARS/ARS) 
(according to the matrix in the program specs) 

Course Learning Outcomes 
Upon completion of the course, the student will be able to: 

Code Text Code Text 

 

LO4 
Create the theoretical background 

necessary for design of machine 

components. 

 

LO5 

 

 

Integrate methods helping in decision 

making regarding selection of 

materials and design of machine 

components. 

 

LO6 

 

Solve the of stresses and strains for 

different loading modes. 

B3. 

 

 

Select conventional mechanical 

equipment according to the 

required performance. 

LO5 Integrate methods helping in decision 

making regarding selection of 

materials and design of machine 

components. 

LO7 Preserve the factor of safety of a 

given structure. 

LO8 Verify the reasons causing failure of 

machine components. 

C3 

Implement the fundamentals of 

industrial engineering to analyse, 

plan, and design production 

systems. 

 

LO7 Preserve the factor of safety of a 

given structure. 

LO8 
Verify the reasons causing failure of 

machine components. 

 

4. Teaching and Learning Methods  

1- Lectures. 

2. Tutorials. 

3. Exercise/solved – problem classes 

4. Problem sheet assignments. 

5. Research skills development. 

6. Direct reading and independent studies. 
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Course Schedule 

 

 

 

5. Methods of students’ assessment 

Number 
 of the 
Week 

Scientific content of the course 
(Course Topics) 

 

Total 
Weekly 
Hours 

Expected number of the Learning Hours 

Theoretical 
teaching 

(lectures/discus
sion groups/ 

......) 

Training 
(Practical/Cli

nical/ ......) 

Self-
learning 

(Tasks/ 
Assignments
/ Projects/ ...) 

Other 
(to be 

determined) 

1 
Equilibrium of forces and 

types of supports  
2 2 

   

2 

Calculation of center of 

gravity and moment of inertia 

for various cross-sections 

2 2 

   

3 

Finding the external and 

internal reactions under the 

influence of different loads 

(normal – shear – twist – 

bending ) 

3*2 2 2 2 

 

4 

Stress and strain ( concept – 

calculation at a point – 

transformation – the 

relation between them) 

2 2 

   

5 

Calculation of the maximum 

stress and strain at a point in a 

body under the influence 

of mixed loads 

2*2 2 2 

  

6 Deflection of beams  2  2    

7 
Stress analysis for statically 

indeterminate beams 
  2   2 

   

8 
Theories of failure 

and factor of safety 
 2  2 

   

9 

Graphical Representation of 

Stresses and Strains Using 

Mohr’s Circle 

 2  2 

   

10 
Stresses in Thin and 

Thick Walled Pressure Vessels 
2 2 

   

11 Thermal Stresses 2 2    
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No. Assessment Methods * Assessment 
Timing 

(Week Number) 

Marks/ 
Scores 

Percentage  
of  

total course Marks 

1 Participation, Activities  Weekly 10 10% 

2 Mid Term Exam week th8 15 15% 

3 
Quizzes  

  thand 10 th4

weeks 
15 

15% 

4 Reports  10 10% 

5  

Final exam  th,9th,6th,4rd3

weeksst and 11 
50 

 

50% 

 

 

6 Total  100 100% 

* The methods mentioned are examples, the organization may add and/or delete 

 

6. Learning Resources and Supportive Facilities * 

Learning 

resources 

(books, 

scientific 

references, 

etc.) * 

The main (essential) reference for the 
course 

(must be written in full according to the 
scientific documentation method) 

• R.C. Hibbeler “Mechanics of Materials”, 

2017, 10th ed 

• R. G. Budynas “Shigley’s Mechanical 

Engineering Design”, 2019, 11th ed 

• F.P. Beer “Statics and Mechanics of 

Materials”, 2017, 2nd ed 

• D. Gross “Engineering Mechanics 2”, 2018, 

2nd ed 

• A.Ugural “Advanced Mechanics of 

Materials and Applied Elasticity”, 2019, 6th 

ed 

 

Other References 

• All the books and scientific research 

linked to machining technology. 

 

 

Electronic Sources 

(Links must be added) 

• www.ekb.eg (Egyptian Knowledge 

Bank) 

Learning Platforms 

(Links must be added) 

 

Other 

 (to be mentioned) 
 

 

Supportive 

facilities & 

equipment 

Devices/Instruments  

Supplies  

Electronic Programs   
















