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5 MECHANICAL DESIGN ENGINEERING (MDE) PROGRAMS

5.1 Postgraduate Diploma Program in MDE fields
‘;S:\Jugd‘ asanail) iy ¥l gﬂ eJM‘ e‘gl,m &l 1-5

This program is designed to offer a comprehensive understanding of design engineering, both
in theory and practice. It enables students to specialize in this field, encouraging them to engage
more deeply with design courses and projects. The program enhances their career opportunities
in design engineering by equipping them with a solid foundation for their future roles in
industry or academia.
Registration is available for research in the following fields:

1. Dynamics of Machinery

2. Materials Science and Engineering

3. Mechanical Design

5.1.1 Graduate attributes of Postgraduate Diploma Program in MDE fields
A graduate of the Postgraduate Diploma Program in Mechanical Design Engineering fields
should be proficient in the following areas:
1) Demonstrate the fundamental knowledge required to conceive design engineering
systems.
2) Demonstrate knowledge and understanding of the essential components of
integrated design engineering systems.
3) Demonstrate comprehensive knowledge of clear, concise, accurate, and readily
available information related to policy, economics, and system modeling
issues. This is essential to achieve optimal design solutions for
products, systems, processes, and services.
4) Demonstrate critical awareness of theoretical design concepts and their practical
implementation in design engineering systems.
5) Use high-level software packages and information technology skills to model and
simulate engineering design systems.
6) Efficiently select and apply appropriate methods to improve design engineering
systems and adapt appropriate solutions to practical problems.

5.1.2 Learning outcomes of Postgraduate Diploma Program in MDE fields

By the completion of the Postgraduate Diploma Program in Mechanical Design Engineering
fields, the graduate is expected to know and be able to fulfil the following competencies:

1) An advanced understanding of the changing knowledge base in mechanical design
engineering.
2) Expanded skills and techniques applicable to mechanical design engineering.
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3) Well-developed problem-solving abilities in mechanical design engineering,
characterized by flexibility of approach.

4) Advanced competencies in engineering professional expertise and scholarship.

5) A capacity to articulate their knowledge and understanding in oral and written
presentations.

6) An advanced understanding of the international context and sensitivities of
mechanical design engineering.

7) The ability to handle multiple demands on time, including self-directed project
work.

8) A respect for truth and intellectual integrity, and for the ethics of scholarship.

9) An appreciation of the ways in which modern knowledge equips the student to
offer leadership in mechanical design engineering.

10) An understanding of the significance and value of their knowledge to the wider
community.

11) The ability to engage in appropriate ways with issues in today's society.

12) Advanced working skills in the application of computer systems and software and

a receptiveness to the opportunities offered by new technologies.

5.1.3 Construction of Postgraduate Diploma Program in MDE fields
Candidates who successfully pass the admission exam at the required level should study 3
credit hours of compulsory courses shown in Table 5-1 and 9 credit hours (3 courses) from
elective courses in Table 5-2. After successfully completing these courses, the main supervisor
should select another 12 credit hours of courses from the available elective courses listed
below. The selected courses should be related to the research area chosen by the candidate.
Following this, the candidate will be ready to prepare a master’s thesis that demonstrates their
ability to analyze and present scientific information at an appropriate level under the full
supervision of the main supervisor (supervision committee). The competencies matrix for each
course in the Post Graduate Advanced Diploma is shown in Table 5-4.

Table 5-1 Compulsory courses for Basic Diploma in Mechanical Design Engineering.

.. 25|z B |E

No.|Code |Pre-requisite{Course Name ol =l [l (O =
3 |2 si= IS |s

0 o |5 die | |5

1 |[MDE501 Numerical Methods 3 40 |20 40 [100[3

Table 5-2 Elective Courses for Basic Diploma in Mechanical Design Engineering.

Code Pre-requisite Course Name

Class Work
Grade
Final Grade
Total

Prac./Oral

Credit Hrs.

Exam Time
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1 MDE551 Mechanical Vibrations 3 140] 20 | 40 |100] 3

2 MDE552 System Dynamics 3 140] 20 | 40 |100] 3

3 MDE5S53 Introdu_ction to Nonlinear 3 140] 20 | 40 |100] 3
dynamics

4 MDE561 Material Science 3 140] 20 | 40 |100] 3

5 MDE562 Mechanical Failure Analysis | 3 |40 20 | 40 |100( 3

5 MDE563 Testing and Properties of 3 140] 20 | 40 |100] 3
|[Engineering Materials

7 MDE571 Mechanical Design 3 40| 20 | 40 |100] 3

*Under the guidance of their academic advisor, the student selects 9 credit hours of elective
courses for the Basic Diploma in one of the disciplines listed in Table 5-2 as approved by the
Scientific Department Council.

Table 5-3 Courses for Advanced Diploma in Mechanical Design Engineering.

|5l E|_|E
No. Code  |Pre-requisite Course Name i % %8 § 2 E
BlE|IEYE|T |8
olo|®* |iT |
Dynamics of Machinery
1 MDEG601 ﬁﬁgll;esciisﬁmte Elements 3 140l 20 | 20 [100] 3
2 | MDE602 Numerical Analysis 3 [40] 20 | 40 [[100] 3
3 MDE611 Introduc_tion to continuum 3 120l 20 | 20 l100] 3
Mechanics
4 | MDE651 | MDE551 [Nonlinear Vibrations 3 40 20 | 40 |100] 3
5 | MDE652 MDE551 [Digital signal processing 3 |40| 20 | 40 [100] 3
6 | MDE653 | MDE551 [Machinery fault diagnosis | 3 [40] 20 | 40 [100] 3
7 MDEG654 MDES551 [Rotor Dynamics 3 40| 20 | 40 |[100( 3
8 | MDE655 |Data-driven maintenance | 3 [ 40| 20 | 40 [100] 3
9 MDE656 | MDE551 ’Advancgd Signal 3 (40| 20 || 40 |100| 3
Processing
Materials Science and Engineering
1 MDEG601 ﬁﬁg:;/i?sﬁmte Elements 3 a0l 20 | 20 |100] 3
2 | MDE602 Numerical Analysis 3 |40| 20 | 40 [100] 3
3 | MDE®661 MDES561 |Materials Characterization | 3 |40 20 | 40 [100] 3
4 | MDE662 | MDE561 [Engineering Nanomaterials || 3 | 40| 20 [ 40 |100| 3
5 | MDE663 Biomaterials 3 140| 20 | 40 [100] 3
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5 MDEG664 MDE561 Polyme_rlc Materials 3 40! 20 | 20 |100] 3
Processing
MDEG665 Nonconventional Testing
7 and Properties of Advanced | 3 40 20 | 40 100 3
Engineering Materials
8 MDE666 Failure of Materials in 3140 20 | 40 |100] 3
Mechanical Design
9 | MDE667 Fracture Mechanics 3140 20 | 40 |100] 3
Mechanical Design
1 MDEG601 Applleq Finite Elements 3 a0l 20 | 20 |100] 3
Analysis
2 | MDE602 Numerical Analysis 3 140| 20 | 40 [100] 3
3 MDE671 | MDE571 ID_es_lgn of I—!andllng and 3 a0l 20 | 20 |100] 3
Lifting Equipment
4 | MDE672 Pressure Vessels Design 3 140] 20 | 40 [100] 3
5 | MDE673 Optimal Design 3 140] 20 | 40 [100] 3
6 | MDE674 Tribology 3 140| 20 | 40 [100] 3

*Under the guidance of their academic advisor, students must choose a minimum of twelve
(12) credit hours from the elective courses for the Advanced Diploma in one of the disciplines
outlined in Table 5-3, subject to the approval of the Scientific Department Council.

Table 5-4 The courses competencies relationships for postgraduate diploma program in
Mechanical Design.

Learning Outcomes (Competencies)
No. | Code Course Name
1 2 3 4 5 6
1 |MDE501 [Numerical Methods v V
2 |MDE551|Mechanical Vibrations v v V
3 |MDE552|System Dynamics v V
4 |MDE553 (Ijntrodu_ctlon to Nonlinear J
ynamics
5 |MDE561|Material Science N
6 |MDE562|Mechanical Failure Analysis N N N
7 MDES63|Testing and Properties of J J
|[Engineering Materials
8 |MDE571|Mechanical Design \ N
9 MDEG01 |Applied Finite Elements J J N
Analysis
10 [MDE602 [Numerical Analysis N \

Page 306 of 741



Helwan University 2024 Llall il ) Als ol A dalall A5

o el gl

MDE®611 |[Introduction to continuum

1 Mechanics

12 |MDEG651 |Nonlinear Vibrations

13 |MDEG652 |Digital signal processing

14 |MDE®653 |[Machinery fault diagnosis

P P P

15 |MDEG654 [Rotor Dynamics

16 |MDEBG655 |Data-driven maintenance

2
<_

17 |MDEG656 |Advanced Signal Processing

| P B P
2
2

18 |MDEG661 |Materials Characterization

19 [MDEG662 [Engineering Nanomaterials

20 |MDEG663 |Biomaterials

21 |MDEG664 |Polymeric Materials Processing

< |2 |<]=

MDEG665 |[Nonconventional Testing and
22 Properties of Advanced
Engineering Materials

< 2 |2 ||
< 2 |2 ||

93 [MDESB66 [Failure of Materials in
Mechanical Design

24 |MDEG667 |Fracture Mechanics

o5 MDEG671 |Design of Handling and Lifting
|[Equipment

26 |MDEG672 |Pressure Vessels Design

2| < || <=
e

27 |MDEG673 |Optimal Design

< | =<

28 |MDEG674 |Tribology

< |2 ]<-
< | <

5.1.4 Courses Content of Postgraduate Diploma Program in MDE fields
The Course content of the above listed courses for the Post Graduate Advanced Diploma in

Mechanical Design are listed below:

C.O urse Numerical Methods 4oaall 3kl

Title:

ggz::e | Prerequisite | Credit hrs. Lec. C?rnJiCt hrs. Lab.
MDE501 3 2 2 0
Course Class Works Prac/Oral Final Exam | Total | Exam Time hr.
Grades 40 20 40 100 3

Course Content:

10 A g

Introduction to finite differences and its role in
approximating derivatives , Initial  value
problems with applications in mechanical
engineering, Euler method, Runge-Kutta

CuEl b Lsas Bastaall G5 Al I desia
Aastigh (3 Lgtinlas s 40 5Y) Al JSLe-cliiig)
SVl a8 Baaly I Lg) 4 sl 4SSl
da b Lamll) BSas, dakdlal)
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method, boundary value problems with
applications in  mechanical engineering
,Numerical integration, Numerical

differentiation, curve fitting techniques and
their role in data approximation, Solution of

Lkt 2 an) el JSUEG Aalalidl] Sy aladll
Sualidll ganall JalSl ASuSul duxigl) 3
G 53 liaial) Gy ok (gl
Gl dghall c¥abedl Ja b Ja bl

cGS.uﬁd}&S Mg LU Jat g c‘é.m}id\ adall g

Techniques for solving Simultaneous Linear LDL

Equations,  Gaussian  Elimination, LU

Decomposition, Cholesky  and LDL

Decomposition.

References: sl )

e Epperson, J. F. (2021). An introduction to numerical methods and analysis. John Wiley
& Sons.

e Stephenson, G. (2020). Mathematical methods for science students. Courier Dover
Publications.

_C;;)trer:se Mechanical Vibrations Sl il ) iay)

ggggfe Prerequisite Credit hrs. Lec. C(_)PJECt hrs. Lab.

MDE551 3 2 2 0

Course Class Works Prac/Oral Final Exam | Total | Exam Time hr.

Grades 40 20 40 100 3

Course Content: sodall g gina

Single degree of freedom systems with dry
friction damping (Coulomb). Single degree of
freedom systems with hysteretic damping.
Multi-degree of freedom systems. Modeling of
multi-degree system using Newton’s Second
Law and using Lagrange law. Eigen value
problem. Modal analysis. Forced Vibration of
Viscously Damped Systems. Self-Excitation
and Stability Analysis. Applications on multi-
degree of freedom systems. Beam vibration
with classical boundary conditions.
Applications to axial, lateral and torsional
vibration of rods and shafts.

S aadll @il iy all daj dalal aday)
S A jall da o olal Ladai¥) - (a5l sS) ilal)
A all cilaa saamie Aalail) - o bl aedl)
Ol ARy 4 all Gla e daie Sl dadad
A Al e Y osliy SEI (s
Saall ol AakaiBl (5l ) 3V S sl
e Gkl R ddady (SIA agall 5l
e Sl a5l al Ay el il saasie dakaiY)
Sy e Gk Auilsl) sl Gkl

Baee )5 Glaaill 1Y) 5 ilall 5 s ) saall

References:

1pal el

® Rao, S. S. (2019). Vibration of continuous systems. John Wiley & Sons.

® Szeidl, G., Kiss, L. P., Szeidl, & Castro.

International Publishing.

(2020). Mechanical Vibrations. Springer

® Anderson, R. J. (2020). Introduction to mechanical vibrations. John Wiley & Sons.
e Benaroya, H., Nagurka, M., & Han, S. M. (2022). Mechanical Vibration: Theory and

Application. Rutgers University Press.
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Course System Dynamics e shaiall Sl
Title:
Course .. . Contact hrs.
Code- Prerequisite Credit hrs. Lec. Tut Lab.
MDE552 3 2 2 0
Course Class Works Prac/Oral Final Exam | Total | Exam Time hr.
Grades 40 20 40 100 3
Course Content: ; o8l (o giaa
Mathematical modelling of engineering | &Yaladl - dpusigl) Aadaidl dacaly )il dadal)

systems. Mathematical governing equations.
Newton's second law of motion. Kirchoff's law.
Continuity equation. Mechanical vibrating
mass-spring-damper system. Fluid system.
Electrical system. Thermal system. Laplace
transform method. Response of first and second

O 58 - A8 jall U (g O 988 - AaSlall dpaly )
Sl alaill ) ainY) Aldles - Casd S
- sall Aadail - sedall s Ll g ALK (5 ) FiaY)
i gail) A8y yla - 3 ) jal) Al - eI Aadasy)
AN A g W1 Al s Alaiad - 3L
AVl - dalaladl) aaalaall Ja - 4K cilaladia -

order systems. Block diagram. Solving | Jaaed Aaiuy) - adall Jaaad laial) - aleal)
differential equations. Cases of damping. Allad) eliad aladiuly A daill - Agal)
Impulse response. Step response. State-space

modelling.

References: HE

e Bala, B. K., Arshad, F. M., & Noh, K. M
Simulation, 274.

. (2017). System dynamics. Modelling and

C_ou rse Introduction to_ Nonlinear L] b sl i

Title: dynamics )

gggg?e Prerequisite Credit hrs. Lec. C?rnJiCt I ™y
MDE553 3 2 2 0
Course Class Works Prac/Oral Final Exam | Total | Exam Time hr.
Grades 40 20 40 100 3
Course Content: o8l 6 giaa

Introduction. Definition of nonlinear dynamics.
Importance of nonlinear dynamics in various
fields. Historical overview of the development

of nonlinear  dynamics.  Mathematical
Foundations. Differential equations. Phase
portraits.  Fixed points and stability.

Bifurcations. Chaos. Examples of Nonlinear
Systems. The pendulum. The van der Pol
oscillator. The logistic map. The Lorenz
equations.  Applications  of  Nonlinear

Laal Aball e Sl Gyl dedia
skt OVlaal calide 8 Adadll je clSulial)
Ol Al e Sl kil Ay 5
L@l syl gea dalealail) c¥alaal) Al
Glo Al | oa gl bl ) sy A3
Ao B odde Jsudl Agladll pe dalasl)
Gligls sl Vol Agduall Ay Al
el Aaia Lol Adadll ye cLSudlinll
Gl Ll ale el clpasliail clad)
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Dynamics. Physics. Engineering. Biology. | osl .ol dulull o gujll | e85 JalS5 Al
Economics.  Finance. Climate  science. (DS 8 agi Y
Computational Methods. Numerical
integration. Bifurcation diagrams. Lyapunov
exponents. Fractals.

References: Hoa el

e Strogatz SH. (2019) Nonlinear Dynamics and Chaos: With Applications to Physics,
Biology, Chemistry, and Engineering: CRC Press.

e Datseris, G., & Parlitz, U. (2022). Nonlinear dynamics: a concise introduction interlaced
with code. Springer Nature.

e Fuchs, A. (2014). Nonlinear dynamics in complex systems. Berlin: Springer.

Course . .

) gall
Title: Material Science S pall e
Course | | . Contact hrs.
Code- Prerequisite Credit hrs. Loc. Tut Lab.
MDE561 3 2 2 0
Course Class Works Prac/Oral Final Exam Total Exarrrlerlme
S 40 20 40 100 3
Course Content: soAall g gina
Ferrous alloys: Designations and | ¢ V@l Catiaty Gl sdanaall ebiluadl 4 o

Classification of Steels, iron-iron carbide | <lisSall aal § poall 4y < 5 aaall i ) b
phase diagram, Solid phases in the Fe-Fe3C | iallaall chaladall 13¢d Adliadll Jal yall 5 ailiadll
phases diagram, Constituent of Fe-Fe3c phase | s_l_all ds jo Jisad (Aaie g Zonaal) dlibuall 4y ) jal)
diagram, Heat treatment of Ferrous alloys, | bl :Anaa3) bl dul s (TTT) el s
Time-temperature-transformation (TTT). | .ol g a sial¥) 5 o guly yall (ulanig 335 50l 5 il
Nonferrous alloys: Copper Alloys, Bronze, | 4SSl of gall 8 dadia dgiana el 2 sall 4l )
Beryllium copper, Aluminum and Titanium. | deiall ) gall g 4 soall 2 gall 5 28 yall g 400l yuall
Nonmetals Introduction in Plastics, Ceramics, A sl 4y Ll ol sall 5 A8 o) sall
Composites, Biomaterials, Advanced
materials, Smart materials and Nano-
crystalline materials.

References: o am

o Callister Jr, W. D., & Rethwisch, D. G. (2020). Fundamentals of materials science and
engineering: an integrated approach. John Wiley & Sons.

e Callister Jr, W. D., & Rethwisch, D. G. (2020). Callister's materials science and
engineering. John Wiley & Sons.
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_Clzicilljer:se Mechanical Failure Analysis SISl e Jilas

gggse Prerequisite Credit hrs. Lec. C?PJECt 15 Lab.
MDE562 3 2 2 0
Course Class Works Prac/Oral Final Exam | Total | Exam Time hr.
Grades 40 20 40 100 3
Course Content: o8l (g gina
Introduction to failure analysis, Failure | Jalall - Jled¥) caiiat ASiSuall Gl i daia
classifications, Human factors in failure | Gbubal. Gl e Glusl - LtV 8 Slual)

incidents, Causes and sources of failures,
Failure investigation principles, Failure modes,
Mechanical failures of some engineering
components, Failure investigation procedures,
Failure preventions, Mechanical failures: Body
failures: Ductile failure, brittle failure, Impact
failure, Fatigue failure, Creep failure, Stress

e -l Ll - L) Al 0 Caay
and & shd Al o] 32Y) mad SIS
ol oY) Aie) - gV ey ind 3ok - g
5 Akl L) anall Lel : ASSIS
JEN el eaall Sl Sl ey
G e —ela iYL eVl Gaa il lesY)
Gl laall -oa sl il LY dadadd)

relaxation, Surface failures: Tribological | w2 - uSll KulShe dedie- Sl gy
failure, Corrosion, Theories of failures, kel Q¥
Introduction to fracture mechanics, Failure’s

case studies.

References: 1p) )

® Otequi, J. L. (2014). Failure Analysis. Fundamentals and Applications in Mechanical
Components, Switzerland: Springer International Publishing.

® Makhlouf, A. S. H., & Aliofkhazraei, M. (Eds.). (2015). Handbook of materials failure
analysis with case studies from the aerospace and automotive industries. Butterworth-

Heinemann.

e Makhlouf, A. S. H., Herrera, V., & Mufioz, E. (2018). Handbook of materials failure
analysis. In Corrosion and protection of the metallic structures in the petroleum industry
due to corrosion and the techniques for protection (pp. 107-122). Oxford: Butterworth-

Heinemann.

Course Testing and Properties of .
il Al gall Alad g i)

Title: Engineering Materials sl O
Course . . . Contact hrs.
Code- Prerequisite Credit hrs. Lec. Tut ™y
MDE563 3 2 2 0
Course Class Works Prac/Oral Final Exam | Total | Exam Time hr.
Grades 40 20 40 100 3
Course Content: o8l 6 giaa

Types of testing the mechanical properties of
materials: destructive tests (tensile,

CILERY) 1) sall LSl al 53l jLidl) o) il
¢ s lall cc\)ﬂY\ celiaiV) ddarallc Al ) aalial)
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compression, bending, torsion, hardness,
impact, fatigue, creep) and non-destructive
tests-different types of testing machines -
Standard specifications for materials testing -
Mechanical properties of different materials
(metals - polymers - ceramics - Composed
materials and advanced materials) - Methods
for improving the properties of materials -
Strength of materials lab. Material Fracture
Behavior.

— dalia Huall ol LAy (u;_)l\} ¢ JKf eL.a]\
Clial ol - ddidadl @l ,liay) clisle g i
) gall Al ailiadd) - o) gall HLasY Al
o) sall-clual yauall-cil jlagd sall-cl 3lall) ki)
sal s Gaead (3ol (Aeaiid) dlgally Adlgal)
Asall gl oyl o sall daglia Jere —al sall

eSh IS il DA e Jlea¥) g Al

References:

1pal el

o Krautkramer, J., & Krautkrdmer, H. (2013). Ultrasonic testing of materials. Springer

Science & Business Media.

e John V.(1992) Testing of Materials: Macmillan.
e Davis, H. E., Troxell, G. E., & Hauck, G. F. (1982). The testing of engineering materials.

_leiotllJer:se Mechanical Design S e

ggggfe Prerequisite Credit hrs. Lec. C(_)I_nJECt 75 Lab.
MDE571 3 2 2 0
Course Class Works Prac/Oral Final Exam | Total | Exam Time hr.
Grades 40 20 40 100 3
Course Content: soAall g gina

Engineering materials and their properties,
manufacturing considerations in  machine
design, simple stresses in machine parts,
torsional and bending stresses in machine parts,
variable stresses in machine parts , pressure
vessels,design of mechanical elements such as
screws, fasteners, welded joints,pin joints, key
joints, shafts, couplings, and springs. Design of
spur, helical, worm, and bevel gears.
Antifriction bearings, lubrication, and journal
bearings, brakes.

b anaill Gl lie] - ailiad 5 digl) 3 sall
¢l ) (A Al Glilgal) - Sl araaill
- sSll e)3al a5 ) clalgal - daslal
Lacall Ao ff - A0S ¢ jal 4 de suid) cilalgal)
¢ o)ﬂ\ L}})\é Jia :’\7\5:\.\15*05\ c\)’;\){\ ?&M" -
GBlay Sl Elay aalll llay ¢ cldaly )
e.\A.sA.I — &Lﬁ\.}L}]\ ¢ U'_IUJGM ¢ syl - );\g\jil\
— Ak iy asally Ay lally adaall g 5l
G B Aaa el RS Jaeadl) ol S

) - Al Jpaail) d S

References:

1pal el

e Childs, P. (2013). Mechanical design engineering handbook. Butterworth-Heinemann.
e Ugural AC. (2020) Mechanical Engineering Design: Third Edition: CRC Press.
e Nisbett KJ, Budynas RG. (2014). Shigley's Mechanical Engineering Design: McGraw-

Hill Education.

e Bhandari, V. B. (2020). Design of machine elements third edition.
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_leicilljer:se Applied Finite Elements Analysis Llatl) ASlSaal) 51 0y

gggse Prerequisite Credit hrs. Lec. C(?I_nJECt il ab.
MDEG601 3 2 2 0
Course Class Works Prac/Oral Final Exam | Total | Exam Time hr.
Grades 40 20 40 100 3
Course Content: sohal) 6 giaa

Introduction:  Importance. Introduction to
machinery condition monitoring and fault
diagnosis techniques. Maintenance strategies.
Planning a predictive maintenance program.
Vibration Terminology in fault diagnosis field.
Vibration sensors. Mounting methods of
sensors. Other Fault Diagnosis Techniques. An
overview of signal processing and spectral
analysis.  Signal  representations.  Phase
measurements. Overview of different types of
machinery faults and their consequences. How
to differentiate between faults using vibration
measurements. Corrective actions: Balancing,
alignment techniques, vibration isolation, tuned
dynamic absorber. Case studies of vibration-
based fault diagnosis.

e Adlinal ¢ 1Y) e dale 5 ki Dl il
U 38 je i) dadia el e 5 YY) JUac
Glwbad 515V s sUadY (el
cUadY) and s ol ) 3ia ) A e LS ) A Y)
ol Ala clud yn )Y Jilas aladauly
Gl Aalide VT A )3l Gelad e cUadd)
Jlas g el iyl dallas gAY cUadYl jadis
oandd Glandat lanlidl) o sl calul jo calitul)

Agsail) Apall mal gy 8 eladY)

References:

:&\JAJ‘

e Ragab SA, Fayed HE. (2018) Introduction to Finite Element Analysis for Engineers:

CRC Press;.

e Szabg, B., & Babuska, 1. (2021). Finite Element Analysis: Method, Verification and

Validation.

o Kurowski, P. M. (2022). Finite element analysis for design engineers. SAE International.

'(Izi(illjelzse Numerical Analysis @aae Julas

ggz::e Prerequisite Credit hrs. Loc. C(_)I_nJECt il 2.
MDEG602 3 2 2 0
Course Class Works Prac/Oral Final Exam | Total | Exam Time hr.
Grades 40 20 40 100 3
Course Content: sohal) 6 giaa

Advanced tobics in Finite differences. Finite
difference stability. Finite difference accuracy.
Initial and boundary value problems with
applications  in  structures,  mechanical

D)) B3 gl iyl 8 daniie e giaga
el JSLEa 3agasae (3al 48y dgaaall (3 4l
31 Y 5 Sl 3 clipdaill ae dpaall 300 53
Al il Al pagll dalaey ASlSul)
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vibrations, Hydrodynamic slide bearing,
hydrodynamic Journal bearings, steady and
transient heat transfer. Numerical integration
and differentiation. Solution of simultaneous
differential equations. Introduction to Partial

Ul 5l pal)l QW ASalin g gl Jaloe
¥l Ja ol el JelSill el
Aloalill cValead) 8 dadie e jidl dloalid
A A el Alealall cValed) iy jall

Foalda Y Ay jall Alealall ¢y oledl

Differential Equations, Parabolic Partial

Differential  Equations,  Elliptic ~ Partial

Differential Equations

References: ) el

e Epperson, J. F. (2021). An introduction to numerical methods and analysis. John Wiley

& Sons.

e Leader, J. J. (2022). Numerical analysis and scientific computation. CRC Press.

e Linz, P. (2019). Theoretical numerical analysis. Courier Dover Publications.

e Deuflhard, P., & Hohmann, A. (2021). Numerical Analysis: A First Course in Scientific
Computation. Walter de Gruyter GmbH & Co KG.

Cpu rse Introduction to (_:ontlnuum il a0

Title: Mechanics

ggggfe Prerequisite Credit hrs. Lec. CC_’PJECt 175 Lab.
MDE611 3 2 2 0
Course Class Works Prac/Oral Final Exam | Total | Exam Time hr.
Grades 40 20 40 100 3
Course Content: o8l (o giaa

Mathematical preliminaries, Vector and tensor
algebra, Tensor analysis, derivatives of
functions with respect to tensors Fields, div,
grad, curl, Divergence theorem, transport
theorem. Kinematics , Configurations of a body,
displacement, velocity, motion, Deformation
gradient, rotation, stretch, strain, strain rate,
spin tensor, Assumption of small deformation
and small strain -Balance laws, Balances of
mass, linear momentum and angular
momentum, Contact forces and the concept of
stress, Balance of energy and Clausius-Duhem
inequality

o O3 ¢ 3l Amiall sl a5 lasie
cgrad «div e i sall J giad Al J) gall culinia
dSlaasll Jall 4k aeldll 4,k ccurl
C).ﬁ JAS);J\ ‘li.c)“l\ 43;\)'}1\ ceu;j\ QL\,}}S.\
cd\.ﬁl‘}“ dd:.n cd\.&ii‘}“ cdaaill cQ\JJJ]\ ca;ﬁuﬂ\
d\aﬁJY\} ).\:.nah a}m\ ua\)ﬁs\ cO\J}ﬂ\ Hga
ol ad 5l g AL ) 350 ¢ 3) il il B - jprall
Pasas el asees Juai¥l (s 58 eosl 30 aa ol 5

A 93 sa sDIS Alia 5 A8 ()

References:

1pal el

e Mase, G. T., Smelser, R. E., & Rossmann, J. S. (2020). Continuum mechanics for

engineers. CRC press.

e Athanasiou, K., & Natoli, R. (2022). Introduction to continuum biomechanics. Springer

Nature.

e Anand, L., & Govindjee, S. (2020). Continuum mechanics of solids. Oxford University

Press.
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C_ourse Nonlinear Vibrations laall yull < 5l yiaY)

Title:

Course . . Contact hrs.

Code- Prerequisite Credit hrs. Lec. Tut Lab.
MDEG51 MDE551 3 2 2 0
Course Class Works Prac/Oral Final Exam | Total | Exam Time hr.
Grades 40 20 40 100 3
Course Content: o8l (o giaa
Introduction:  Definition and importance. | s byl e Alidl diaa¥ly cay yeill cdedial)
Examples of nonlinear systems exhibiting | (e dale 3 ka1 ) a¥) jedai il ddadl)
vibrations. Overview of analytical and | s Al Gewd) duluall s ldasl) Cullay)
computational methods. Mathematical | k. ) shll ) suasdphal) yé Zlaldll iYaladll
Foundations:  Introduction to  nonlinear | .lwedill (je Adlida &gl Jalady aaad il

differential equations and phase portraits.
Bifurcation theory: identification and analysis

of various types of bifurcations. Chaotic
behavior in nonlinear systems: Nonlinear
Vibration Analysis Techniques: Analytical

Gl Al g el S gl L)
bl Allas (3 )k dghall je S ) Y1 Julas
3a3ns e g sa Als jall 5 siase (lad Lpaaal
:\ﬁibd\ t\.‘.'a;y\ dj-’ BT ol LAl Cd_d\ YAV
ASHS ALY ol Aball e

methods. Numerical methods. Phase plane RUEEI S
analysis. Specific Topics: Duffing oscillator.

Van der Pol oscillator. Nonlinear normal

modes.Chaos in  mechanical  systems.

Applications.

References: HE

o Krack, M., & Gross, J. (2019). Harmonic balance for nonlinear vibration problems (Vol.

1). Cham: Springer International Publishing.

e Kovacic, I. (2020). Nonlinear oscillations. Cham, Germany: Springer International

Publishing.

Course . . . . .. o -

. Digital signal processing il LY dallaa
Title:
Course .. . Contact hrs.
Code- Prerequisite Credit hrs. Loc. Tut 2.
MDE652 MDE551 3 2 2 0
Course Class Works Prac/Oral Final Exam | Total | Exam Time hr.
Grades 40 20 40 100 3
Course Content: sohal) 6 giaa

Definition and types of digital signals (discrete-
time, finite duration, periodic, etc.). Advantages
of digital signal processing over analog signal
processing. Applications. Mathematical

B2e Jomiia (ja) bl LI g5 iy s
Ll LY dallae Ul e (&) 50 Boasa
) il A il ol L) Aadlasy 4 lde
Jusnd Aliadie dyie)y dabaily cljlal izl
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Foundations:  Discrete-time  signals  and
systems. Discrete Fourier Transform (DFT) and
Fast Fourier. Transform (FFT). Z-transform and
its applications in system analysis. Convolution
and its applications in filtering. Sampling and
quantization. Digital Filter Design. Design
considerations: filter order, phase response,
stability. Digital Signal Processing Techniques:

Gl mpudl 585 (DFT) Jaaiiall a6
ol iyl alail) Qs 4 adlsalai s 7 Jasad (FFT)
aranal aneSill 5 Ciligall 241 ad i) 8 adlipla
cabaill 5 saaall @ liel Bl i)
Balee b EY) s dlasdl sl
e el s gadal) Julasll A8l jLay)
LAY Aalles iV anall Badxie <l JLEY) dallas
(LMS) sall Clay yall dge )l 5 dsisill

Spectral analysis. Wavelet analysis. Multirate QLS i e
signal processing. Adaptive signal processing:

least mean squares (LMS) algorithm, Kalman

filter.

References: al )

e Nigmatullin, R. R., Lino, P., & Maione, G. (2020). New Digital Signal Processing
Methods. Springer Nature Switzerland AG, Cham.
e Steiglitz, K. (2020). Digital Signal Processing Primer. Courier Dover Publications.

_leiotllJer:se Machinery fault diagnosis LS Juae | o

ggggfe Prerequisite Credit hrs. Loc. C?rnl}iCt I L ab.
MDE653 MDE551 3 2 2 0
Course Class Works Prac/Oral Final Exam | Total | Exam Time hr.
Grades 40 20 40 100 3
Course Content: o8l (o giaa

Introduction:  Importance. Introduction to
machinery condition monitoring and fault
diagnosis techniques. Maintenance strategies.
Planning a predictive maintenance program.
Vibration Terminology in fault diagnosis field.
Vibration sensors. Mounting methods of
sensors. Other Fault Diagnosis Techniques. An
overview of signal processing and spectral
analysis.  Signal  representations.  Phase
measurements. Overview of different types of
machinery faults and their consequences. How
to differentiate between faults using vibration
measurements. Corrective actions: Balancing,
alignment techniques, vibration isolation, tuned
dynamic absorber. Case studies of vibration-
based fault diagnosis.

e Adlinall ¢ 1Y) e dale 5 i Dl il
U 480 je s dedia el e 5 YY) JUac
Glbad :5)5Y) Jias sadY) (el
cUadW) (andin ol ) 3ia W) A8 e &) aYy)
Gl Aaliie VT A 1Yl Gelad e cUady)
Jalas g el Lyl dallas gAY cUadY) el
i lankat Glapil) o Al ol jo calitud)

Ayl Llpall mal & ellaay)

References:

:QA.\JAS\
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engineering systems. CRC Press.
systems. Springer International Publishing.

filtering analysis. Springer.

e Yang, R., & Zhong, M. (2022). Machine learning-based fault diagnosis for industrial
e Escobet, T., Bregon, A., Pulido, B., & Puig, V. (2019). Fault diagnosis of dynamic
e Wang, Z., Wang, Y., & Ji, Z. (2022). Advances in fault detection and diagnosis using

e Liu, Y., Hu,B., &Dai,Y. (2019). Intelligent Fault Diagnosis and Remaining Useful Life,

Classification  of rotors.  Mathematical
Foundations: Lagrange's equations of motion.
Hamilton's principle. Rotor equations of motion
in various coordinate systems. Matrix
formulation of rotor equations. Rotor Dynamics
Fundamentals: Critical speeds and unbalance
response. Campbell diagrams. Balancing of
rotors. Flexible rotor dynamics: modeling,
analysis, and stability. Gyroscopic effects. Shaft
whirl and whip. Bearings and their influence on

Springer.
o Rotor Dynamics 3 sl VY Sl
Title: T
ggggf’e Prerequisite Credit hrs. Lec. C(_)PJECt hrs. Lab.
MDEG654 MDE551 3 2 2 0
Course Class Works Prac/Oral Final Exam | Total | Exam Time hr.
Grades 40 20 40 100 3
Course Content: _rohel) s giaa
Introduction: Definition and importance of rotor | 4sel lsall GlSadliny daaals iy e cdeial
dynamics. Historical overview. Applications. | ¥ )l st cliplall  4a, )1

Osilels Tase A jall il ja Y c¥alas il )
Aalaall cdlaay) dadatl 828 jall ) gall caYalea
Glulel 50l cValeall dddine delua
pae Adaind 5 da all cle pull : )l sall GlSaalin
ilalin ) gall 45 ) g0 JualS cildadaia o5 il
cl,als ) sy s Juladl g dadail) (A el eal)
oo oty el ul S ApsSag e
At ¥ el sl sall Sl
el ke Ay jadll @)kl Apaall )kl

rotor  dynamics.  Analysis  Techniques: | sl o delédl) | ghalall g  Jalall ll<iay) ey 5l
Analytical methods. Numerical methods. | b€l 3 lall Alad) Julas Gl ¢ 3all5 ) 5all
Experimental methods. Design Considerations. | <) yial & Jadill aSaill ) sall aa Jaeadl) o S
Advanced Topics: Oil-whip and oil-whirl sl
instability. Internal friction and hysteresis.

Rotor-stator interaction. Transient analysis.

Rotor-bearing dynamics. Active control of rotor

vibrations.

References: e

e Dimarogonas, A. D., Paipetis, S. A., & Chondros, T. G. (2013). Analytical methods in
rotor dynamics. Springer Science & Business Media.

e Yoon, S. Y., Lin, Z, Allaire, P. E., Yoon, S. Y., Lin, Z., & Allaire, P. E. (2013).
Introduction to rotor dynamics. Control of Surge in Centrifugal Compressors by Active
Magnetic Bearings: Theory and Implementation, 17-55.

Page 317 of 741




Helwan Universi.ty

il glaiag

2024 Wall ¢l all syl aalafall aa530)

bl duaigll s

e Tiwari, R. (2017). Rotor systems: analysis and identification. CRC press.
e Vollan, A., & Komzsik, L. (2012). Computational techniques of rotor dynamics with the

finite element method. CRC press.

_leic;lljer:se Data-driven maintenance bl e saainall Alpual

ggggfe Prerequisite Credit hrs. Lec. C(_)PJSCt I Lab.
MDE655 3 2 2 0
Course Class Works Prac/Oral Final Exam | Total | Exam Time hr.
Grades 40 20 40 100 3
Course Content: s8¢ gina
Introduction - Benefits of Data-Driven | i - cllall e sadizal) Diluall ) 6 - dadia

Maintenance-Basic reliability theory - non-
repairable systems - Different data analysis
rules - Repairable systems - Comparing real-life
application data sets - Importance of Data
Analysis in Maintenance - Statistical techniques
in maintenance - Analysis of application data
taken from life - Techniques between artificial
intelligence in maintenance-Future of Data-
Driven Maintenance.

o) - LD ALE ) alaill - Apul) 48 65 all
- okl AL Al - adlisd) bl Jlas
Solall (e 0 sale it Cilily Cile gane 45 e
Lilaay) bl Ailuall 3 cbilal) Julas daaal
slall (e 03 sale il Uil Jidas - Ailuall 3

Adpall b elihal) ol o iy -

References:

;&\)d\

e Alshakhshir, F., & Howell, M. T. (2021). Data Driven Energy Centered Maintenance.

CRC Press.

e Cerquitelli, T., Nikolakis, N., Morra, L., Bellagarda, A., Orlando, M., Salokangas, R., ...

& Macii, E. (2021). Data-driven

predictive maintenance:

A methodology

primer. Predictive Maintenance in Smart Factories: Architectures, Methodologies, and

Use-cases, 39-73.

e Alshakhshir, F., & Howell, M. T. (2021). Data Driven Energy Centered Maintenance.

CRC Press.
?ﬁlljerse Advanced Signal Processing <l L Aessia) dallaal)
Course .. . Contact hrs.
Code- Prerequisite Credit hrs. Lec. Tut Lab.
MDE656 MDE551 3 2 2 0
Course Class Works Prac/Oral Final Exam | Total | Exam Time hr.
Grades 40 20 40 100 3
Course Content: sohal) 6 giaa
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Introduction: Review of basic signal processing
concepts. Introduction to advanced signal
processing topics. Wavelets and Filter Banks.
Spectral Analysis: Advanced methods for
spectral estimation. High-resolution spectral
analysis. Time-frequency analysis. Adaptive
Signal Processing: Fundamentals of adaptive
filters. Adaptive filter applications. Empirical
mode decomposition. Local mean
decomposition. Empirical wavelet transform.
Statistical Signal Processing. Machine Learning
for Signal Processing. Signal Processing for Big
Data. Applications of advanced signal
processing techniques.

Al HLEY) Aallaal dpuliY) asaliall deal e rdesiall
el @AY dalles Gle siased A
Gob Gkl ddaill Rdatll gy cilagsall
A Je il Qdadl) | Jadall el dasiie
U_ab\..i‘;(\ dallae a5l UAJS\ O edall Jalasl)
ikt LESH claddll w44
Jala el aagl) Jidaill A8l diiadl
Aallee i ¥l oy sall g gl Jass sial
LY Aadledd Y aladll dlas ) el jLay)
bl Glaplat dedial) clibull al HlaY) dalles

Aaiiall ol HLEY) dallre

References:

1pal

e Steiglitz, K. (2020). Digital Signal Processing Primer. Courier Dover Publications.
e Nigmatullin, R. R., Lino, P., & Maione, G. (2020). New Digital Signal Processing
Methods. Springer Nature Switzerland AG, Cham.

C_our_se Materials Characterization 3 sall Caa 53

Title:

ggggfe Prerequisite Credit hrs. Loc. C?rnJiCt i L ab.
MDEG661 MDE561 3 2 2 0
Course Class Works Prac/Oral Final Exam | Total | Exam Time hr.
Grades 40 20 40 100 3
Course Content: sodall g gina

Characterization techniques for crystal structure
and composition, Characterization methods for
phase changes. Error analysis and statistical
measurements, Crystal structure and grain size,
Microstructure and  crystal  orientation.
Advanced topics area of Materials Science and
Engineering. Thermal Characterization of
Materials by Differential Scanning Calorimeter

Sl b ¢ osHl IRl Cism sl i
¢ L:\LAAY\ QL».»LJQ\‘, RIS d:\SA:I.J}H‘ LL}\_):\JCJ
Aseaall Al ¢ el anally 55kl S S
o dadile Cle pnge L) b g5kl 4a sl
Nsall (5l i gl o) sl Aria s ple Jlas
Lelihal¥l s dpeplall G ) all Capasill
‘(TGA) Lﬁ)\‘)aj\ B‘)\J;J\ u.ul:é Maa m‘y

(DSC), Thermal Characterization of Natural okl s STV el
and Synthetic Fibres by Thermogravemetric

Analyser  (TGA),  Scanning Electron

Microscope.

References: 1pal el

Publishing.

e Singh, M. K., & Singh, A. (2021). Characterization of Polymers and Fibers. Woodhead
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applications. CRC Press.

Lee, M. (2017). X-Ray diffraction for materials research: from fundamentals to

Callister Jr, W. D., & Rethwisch, D. G. (2020). Fundamentals of materials science and

engineering: an integrated approach. John Wiley & Sons.

_(Izi(illjer:se Engineering Nanomaterials Lonigh) 2 ) ) 5ol

ggg:’e Prerequisite Credit hrs. Lec. C?rnJﬁCt 1L Lab.
MDEG662 MDE561 3 2 2 0
Course Class Works Prac/Oral Final Exam | Total | Exam Time hr.
Grades 40 20 40 100 3
Course Content: ; s8¢ giaa
Graphene and Its Composites, Synthesis | 44 a5 AY) ) sall xa 43S o (il sl oy jas

Methods: Top-Down Approach, Bottom-Up
Approach, Physical and Chemical Properties.
Composites with Polymers, Metals, Metal
Oxides. Mechanical ~and  Electronics
Engineering Applications. Carbon Nanotubes
and Their Composites. Metal Organic
Frameworks (MOFs). Conducting Polymers
and Their Composites. Synthesis of Thin Film

el s el G Jind 0 48y sk gl
LS yo Ailasl) 5 Al i) Gl 2 Jiud
i) Al alSY) 5 &l e sl ae cpl al
A e I O 0 S il A g FSIY) 5 ASlSal
2 pad sl o) sall Apianl) &y guinall 3 sall Lgilipelas
Al Al i Leliat s ol oSl Ala sal)
e A A8yl Lgaina A8 yha 5 Lgilinka

and Its Application: Techniques in Thin Film il (e
Fabrication, Physical Vapor Deposition,

Chemical Vapor Deposition (CVD).

References: HE

e Mubarak, N. M., Khalid, M., Walvekar, R., & Numan, A. (2021). Contemporary
nanomaterials in material engineering applications. Berlin: Springer International

Publishing.
e Zhou, K. (Ed.). (2019). Carbon nanomaterials: modeling, design, and applications. CRC
Press.
C_ourse Biomaterials L saadl ol sall
Title:
gggg‘?e Prerequisite Credit hrs. Lec. C(_)I_n:iCt 1L Lab.
MDEG663 3 2 2 0
Course Class Works Prac/Oral Final Exam | Total | Exam Time hr.
Grades 40 20 40 100 3
Course Content: o8l 6 giaa
Introduction  to  Biomaterials  Science. | Auhll il 4 dediiall ol e dadia
Characteristics of Biomaterials  Science: | 34l cilllaia (g gaall 38 5l Akl o gall el &

Page 320 of 741




ulplaiag Ly
Helwan University

2024 Wall ¢l all syl aalafall aa530)

bl duaigll s

Biocompatibility, mechanical and physical
performance requirements. Category of
biomaterials: Silicones, Polyurethanes, Teflon,
Hydrogels, Poly (Ethylene Glycol), Titanium,
Bio glass. The nature of matter and materials:
atoms and molecules, molecular assemblies, and
surfaces. Bulk properties of materials: elastic
properties, yield strength and ductility, strength
and failure, hardness, Resilience, toughness,
fracture toughness and fatigue strength .

O Sl :dudall o sall Caviaal A0 jaill § 4SSl
JsSils Ji Jsdls osililly iy Jdadls
A sl o sall Aapl (g gl el 6 sailisll
gy clijall meady Gyl @)l
Meals Dgyall cdnhll o gall 30,80l al &)
235yl 5 5%l 5 ol 5 Atall 5 A2l 5 pumd

U a5 sl 40a

References:

1pal el

e Wagner, W. R., Sakiyama-Elbert, S. E., Zhang, G., & Yaszemski, M. J. (Eds.).
(2020). Biomaterials science: an introduction to materials in medicine. Academic Press.
e Chun, H. J.,, Reis, R. L., Motta, A., & Khang, G. (2020). Bioinspired Biomaterials.

Springer Singapore.
e Dahman, Y.
developments. CRC Press.

(2019). Biomaterials science and technology:

fundamentals and

_C;;)trer:se Polymeric Materials Processing L yad sl ) gall dxllae

ggggfe Prerequisite Credit hrs. Lec. C(_)PJECt 75 Lab.
MDE664 MDE561 3 2 2 0
Course Class Works Prac/Oral Final Exam | Total | Exam Time hr.
Grades 40 20 40 100 3
Course Content: sodall g gina

Basic Concepts and Definitions. Classification
of Polymers. Polymerization Mechanisms.
Chemical Bonds and Polymer Structure. Glass
Transition Temperature. Methods of Polymer
Preparation and Processing. Polymer Additives
and Reinforcements. Mechanical Properties of
Polymers. Polymer Viscosity. Characteristics

- Gl sl Gyt - Al Gy el 5 asalil
- el IS 5 Alall dasl 1) - 5 pelill ]
opasd @b - bl il Bl s ds
C A3 el il - diallaes el
- el a3l - Gl sl AKpIS) al )
- Al allld el gl clinky (ailad
sale) - sl al) Gl - ) - il - A @l sl

and Applications of Polymers. Basics of LSl e sl 55
Processing

Injection  Molding.  Extrusion.  Blowing.

Thermoforming. Polymer Recycling.

References: 1pal el

e Ghosh, A. K., & Dwivedi, M. (2020). Processability of polymeric composites. Springer

India.

e Wypych, G. (2022). Handbook of polymers. Elsevier.
e Gedde, U. W., Hedenqvist, M. S., Hakkarainen, M., Nilsson, F., & Das, O.
(2021). Applied polymer science (pp. 489-504). Cham, Switzerland: Springer.
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Course Nonconveptional Testing and

o Properties of Advanced Loial) Apusdighl o) sall pailad s il e <) jLsaY)
Title: ) . .

Engineering Materials

gggse Prerequisite Credit hrs. Lec. C(_)I_nJECt I Lab.
MDEG665 3 2 2 0
Course Class Works Prac/Oral Final Exam | Total | Exam Time hr.
Grades 40 20 40 100 3
Course Content: o8l (o giaa
Introduction of NDT- Kinds of NDT-|- adsal Jlidl Glae - AK0KW al Al

Advantages and Didavantages of NDT-
Mechanical properties - Materials Testing
Equipments - Nondestructive tests (Visual NDT
(VT), Ultrasonic NDT (UT), Radiography NDT
(RT), Eddy Current NDT (ET), Magnetic
Particle NDT (MT), Acoustic Emission NDT
(AE), , Dye Penetrant NDT (PT), Leak Testing

¢« NDT (VT) @radl ddlia yall &l laay)
sl « NDT (UT) disall Gsb Cilasall
NDT &l sall iyl « NDT (RT) elail
¢ NDT (MT) dsblindl ol ¢ (ET)
dea U ¢« NDT (AE) sall &ilany)
SILERY) — (LT) «odl Jlaal « NDT (PT)
cllaal s Ul Gl syl - da g il

(LT)) - Tribollogical tests - Metallurgical tests sl
- Fracture tests
References: el

e Ida, N., & Meyendorf, N. (Eds.). (2019). Handbook of advanced nondestructive
evaluation (Vol. 10, pp. 978-3). Cham, Switzerland: Springer International Publishing.

e Vavilov, V., & Burleigh, D. (2020). Infrared thermography and thermal nondestructive
testing (p. 82). New York, NY, USA: Springer International Publishing.

Cpurse Failure of Materlgls in Mechanical e s

Title: Design

gggg?e Prerequisite Credit hrs. Lec. C?rnJﬁCt I y
MDEG666 3 2 2 0
Course Class Works Prac/Oral Final Exam | Total | Exam Time hr.
Grades 40 20 40 100 3
Course Content: o8l 6 giaa

Modes of Mechanical Failure. Strength and
deformation of engineering metals, Dislocation
theory, Peierls stress, Elastic properties of
dislocations, Plastic deformation and slip.
Theories of Failure and their Use in Design..
High-Cycle Fatigue, Goodman Diagram.
Concepts of cumulative fatigue damage. Low-
Cycle Fatigue. 9. Stress Concentration, Local

Al Galaall o g 95 8 SlSaall HlgiV) 5,k
(@all D yal) Gl il Gl dlea) cadall s
(o Lelasiul g Jaal) il ylas 3V 3391 5 alll o sl
amlia (et ga Talada cllall ol 5 550 . asancaill
9 s paidie il | S )l
Sdaasia slall b sl igil g cdlga¥) 585
iy g Ak el aall sl 1SS,
dalai e il il paa gai pallad
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Strain-Life Approach. Introduction to Linear
Elastic Fracture Mechanics, Griffith crack
theory, Fatigue crack growth properties,
Applications to life analysis and design,
Damage Tolerance and Fracture Control
Applications in Design. High Temperature
Effects (Creep, Thermo-Mechanical Fatigue).

G pSadll s ) ) Jaas ik lall aeals
Aai yall 3 jall il jo @l il apeail) i sl
-(Lﬁ)‘)ﬁj\ GS.ULS:‘.A\ i) g cd;_}j\)

References:

:&\)AS\

e Thanapalan, K. (Ed.). (2020). Engineering Failure Analysis. BoD—Books on Demand.

C_our_se Fracture Mechanics BRI

Title:

ggg:’e Prerequisite Credit hrs. Lec. CC_’PJECt 1L Lab.
MDE667 3 2 2 0
Course Class Works Prac/Oral Final Exam | Total | Exam Time hr.
Grades 40 20 40 100 3
Course Content: o8l (o giaa

Classification of types of failure. Ductile and
brittle fractures. Basics of linear elastic and
elasto-plastic  fracture mechanics. Crack
propagation. Method of determination of
fracture toughness. Safe design against failure.)
Explain the importance of flaw analysis in
structural design and safety assessments- Teach
the derivation of stress fields near the crack in
linear and non linear materials - Explain how
these stress/ strain fields relate to the fracture
criteria and understanding of their limitations -
Illustrate how major fracture criteria are applied
in design and assessments.

i - g dl) sai - el SlSe il
M\_ﬂg\mﬁoﬁg@k_)yg\t\ﬁi
@ el dias Laal 7 5d sl s GaY)
S et - Lol ey o)) arenatl
Lhall ) sall (& B e Al Sleal) Gl
/ Seay) c¥le i 5l A b - Aphall e
s - o aghy plll ulag s3a JLaY)
praaill (8 Al pusll jules Gudad o A

(Clagadil]

References:

;&\)d\

e Gdoutos, E. E. (2020). Fracture mechanics: an introduction (Vol. 263). Springer Nature.

e Hertzberg, R. W., Vinci, R. P., & Hertzberg, J. L. (2020). Deformation and fracture
mechanics of engineering materials. John Wiley & Sons.

e Saxena, A. (2019). Advanced fracture mechanics and structural integrity. CRC Press.

e Anderson, T. L. (2017). Fracture mechanics: fundamentals and applications. CRC press.

Course Design of Handling and Lifting R

bl & é
Title: Equipment. SR Sl
Course .. . Contact hrs.
Code- Prerequisite Credit hrs. Loc. Tut 2.
MDE671 MDE571 3 2 2 0
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Course Class Works Prac/Oral Final Exam | Total | Exam Time hr.
Grades 40 20 40 100 3
Course Content: o8l (o giaa

Introduction to handling and lifting equipment,
types of handling and lifting equipment (cranes,
hoists, winches, jacks, conveyors, etc.)
Standards and regulations for handling and
lifting equipment. Safety considerations in
design and operation. Loads and forces in
handling and lifting. Forces acting on lifting
equipment (dead load, live load, wind load,
inertia). Stability of lifting equipment. Design
of lifting mechanisms. Design principles for

Clare g5l cad )y Al Clara o dadia
(&) DBl (U 5V el ) ad 5 A Ll
&0 Al Claeay daladl ml gl gl
Jlaa¥) il s apeadll & Al @ lic)
e Bisall (s gl ad )l 5 A gliall Cilana b 5 8l
daa el daall (8L Jaall) @il Cilaze
aana gyl Cilara il (A ) gaadl) (1 )
Clad) jlly lladll apeadll (golae @il il
o )3 J 5 e 5yl dadail ASL) ) 5 0 5 Sl
) 50 A8 55 gall 5 Al aparal 2l ilana

hooks, slings, chains, wires winches, hoists, and R PRUEN
cranes. Gear systems and power transmission in

lifting equipment. Design for safety and

reliability. Case studies and applications.

References: el )

® Ferrari, G., Onorati, A., & D'Errico, G. (2022). Internal combustion engines. Societa

Editrice Esculapio.

® Bilousov, I., Bulgakov, M., & Savchuk, V. (2020). Modern Marine Internal Combustion

Engines. Springer International Publishing.

e Han, Z. (2021). Simulation and optimization of internal combustion engines. SAE

International.

?ﬁlljer:se Pressure Vessels Design Ll e ol aranas

ggggfe Prerequisite Credit hrs. Lec. Cc_’PJECt i Lab.
MDEG672 3 2 2 0
Course Class Works Prac/Oral Final Exam | Total | Exam Time hr.
Grades 40 20 40 100 3
Course Content: soohal) 6 giaa

Introduction to pressure vessels, applications
and types of pressure vessels, codes and
standards (ASME VIII, EN 13445, etc.).
Materials for pressure vessels, selection criteria
based on pressure, temperature, corrosion
resistance, and properties of common pressure
vessel materials (steel, stainless steel,
aluminum, etc.). Stress analysis of pressure
vessels, thin-walled and thick-walled cylinder
theory Stresses in heads (spherical, ellipsoidal,

arall de 5l ) 5l 5 gl daraall dpe Y dadia
(ASME VIII, EN 13445) Laladlls 2ol sl
bl e JLERY) jules dharall de gl 3l g
uailiald g sl LJ&?U EJ\‘);M %JJ}M\
astaall 3V gall 3V gall) Aaslil) daxaall dae ol o 5
oSV deall Ji (&) castedd) il
Aad ) o)l @l bl ghady) 4k darall
Cllbuall Lol sl eyl 2 Dlleal) dSaadl
3l o Cllua s il de Y el
il 4 5l Gandy miai el ) claw Glloa
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torispherical). Design calculations for pressure
vessels, shell thickness calculations. Head
thickness calculations, flange and gasket
design. Fabrication and inspection of pressure
vessels, welding and other fabrication
processes. Finite element analysis for pressure
vessel design. Case studies and practical

Clal yo daraall L 5l aveail (FEA) 525254l
Aleall cilapdatll o Al

applications.

References: ) el
e Gaddam, S. R. (2020). Design of Pressure Vessels. CRC Press.

e Mos, D. R. (2013). PRESSURE VESSEL DESIGN MANUAL.

Cpurse Optimal Design Jie¥) apanail

Title: i

ggggfe Prerequisite Credit hrs. Lec. CC_’PJECt 175 Lab.
MDE673 3 2 2 0
Course Class Works Prac/Oral Final Exam | Total | Exam Time hr.
Grades 40 20 40 100 3
Course Content: 1A g gl

Introduction to Optimal Design: Definition and
importance of optimal design. Applications of
optimal design in various engineering fields.
Linear  programming  (LP),  Nonlinear
programming (NLP), Unconstrained and
constrained optimization problems. Design for
minimal parts and simplified assembly.
Material selection and process considerations.
Design for easy and efficient assembly.
Minimizing fasteners and assembly steps.
Introduction to optimization software packages
MATLAB and ANSYS. Case Studies and
Design Projects.

pranaill daaals iy pad JieY) manaill ) dadie
Luigh Yl 8 (i) apanail) il JiaY)
dabadll je dae ) ((LP) dpbaad) Ao pll ddlial)
e 3aiall g aall yue auaill (LG ((NLP)
S sall Jia) Jasall aaaill 5 ¢ 3281 e Y] 2all
Julii Jlad g Jeuw preatl aranal dglaall @il e )
s A e el Gl glad s i)
Al clal 3 ANSYS 5 MATLAB Gl

i) o Jllia g

References:

1al )

e Rozvany, G. I. (2016). Optimal design of flexural systems: beams, grillages, slabs, plates

and shells. Elsevier.

e Farkas, J., & Jarmai, K. (2020). Analysis and optimum design of metal structures. CRC

Press.
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Course )

Lia |yl
Title- Tribology 2 sl sl
Course .. . Contact hrs.
Code- Prerequisite Credit hrs. Lec. Tut ™y
MDE674 3 2 2 0
Course Class Works Prac/Oral Final Exam | Total | Exam Time hr.
Grades 40 20 40 100 3
Course Content: o8l (o giaa

Surface quality and characterization. Friction:
definition - sliding friction - adhesion -
ploughing and deformation - rolling friction -
liguid contact friction - friction and materials,
wear: definition - adhesive wear - abrasive wear
- surface fatigue wear - impact wear - wear due
to chemical reactions - wear of lubricated
contacts - wear of materials. Hertzian analysis.
Theory of hydrodynamic lubrication. Boundary
and mixed lubrication modes. Hydrostatic
bearings. Elasto-hydrodynamic lubrication.
Lubricants and additives, gear friction, wear
and failure modes for gears, bears lubrication,
gear life.

GSial - 4gy i Ay -z shall (aliad
S 5 ) Aial - day il Aiial - 3Y 1Y)
GSia - e uadlly AiSial -z el disial -
- Lkl O - dayl ) JSU - ady jas - JSTEH o) sal)
E O G et R WO [ QR P SVOR | S
JSBI - a3 g il JSB - eI Je i)
U N €5 NS NG R R PV
ol DS - Taliall g (gaall iy 5l - (Saalin 5yl
g5l - ol (S puel Cap Sl - Al s s
G55 - Gl JSE - sl @il - g3

s e s Sl

References:

;&\)d\

e Gohar, R., & Rahnejat, H. (2018). Fundamentals of tribology. World Scientific.

e Dienwiebel, M., & Bouchet, M. I. D. B. (Eds.). (2018). Advanced analytical methods in
tribology . Springer International Publishing.

e Abdelbary, A. (2020). Extreme tribology: fundamentals and challenges. CRC Press.

e Mate, C. M., & Carpick, R. W. (2019). Tribology on the small scale: a modern textbook
on friction, lubrication, and wear. Oxford graduate texts.
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5.2 Master of Science (MSc) Program in MDE
SHSGa araail) dutia B s glall piivale gali g 2-5

The program is designed to immerse students in a research-intensive environment, offering
them ample opportunities to delve into various topics such as mechanical design engineering,
materials engineering, and industrial engineering. It presents a flexible and multifaceted
structure that empowers graduates to improve their scientific skills and apply them to fulfill
their future requirements.

Registration is available for research in the following fields:

1- Dynamics of Machinery
2- Materials Science and Engineering
3- Mechanical Design

5.2.1 Graduate attributes of Master of Science (MSc) Program in MDE at

The Graduate of Master of Science Program of Mechanical Design Enigineering (MDE)
Program must be able to:

1) Demonstrate foundational knowledge and understanding of the core components of
design engineering systems.

2) Demonstrate the ability to apply knowledge and understanding of theoretical
design concepts and their practical implementation in design engineering systems
to solve real-world engineering problems.

3) Use high-level software packages and information technology skills to model and
simulate engineering design systems, as well as to improve the application, and
efficiency of materials and products.

4) Demonstrate the ability to conduct independent research and synthesize
information from a variety of sources.

5) Demonstrate awareness of the ethical principles and responsibilities of design
engineering practices.

6) Demonstrate the ability to learn and adapt to new technologies and developments
in the field of design engineering and manufacturing.

7) Demonstrate the ability to contribute to the advancement of knowledge and
practice in the field of design engineering.

8) Demonstrate the ability to use software to solve real-world engineering problems.

5.2.2 Learning outcomes of Master of Science Program in MDE

By the completion of Master of Science Program in MDE, the graduate is expected to know
and be able to fulfil the following competencies:

1) An advanced understanding of the changing knowledge base in their mechanical
design engineering.
2) An ability to evaluate and synthesis the research and professional literature in
mechanical design engineering.
3) Advanced skills and techniques applicable to mechanical design engineering.
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4) Well-developed problem-solving abilities in mechanical design engineering,
characterized by flexibility of approach.

5) Advanced competencies in engineering professional expertise and scholarship.

6) A capacity to articulate their knowledge and understanding in oral and written
presentations.

7) An advanced understanding of the international context and sensitivities of
mechanical design engineering.

8) An appreciation of the design, conduct and reporting of original research.

9) A capacity to manage competing demands on time, including self-directed project
work.

10) A profound respect for truth and intellectual integrity, and for the ethics of
scholarship.

11) An appreciation of the ways in which advanced knowledge equips the student to
offer leadership in mechanical design engineering.

12) The capacity to value and participate in projects which require teamwork.

13) An understanding of the significance and value of their knowledge to the wider
community (including business and industry).

14) A capacity to engage where appropriate with issues in contemporary society.

15) Advanced working skills in the application of computer systems and software and
a receptiveness to the opportunities offered by new technologies.

5.2.3 Construction of Master of Science Program in MDE

Candidates who successfully pass the admission exam at the required level should study 3
credit hours of compulsory courses shown in Table 5-5 and 9 credit hours (3 courses) from
elective courses in Table 5-6. After successfully completing these courses, the main supervisor
should select another 12 credit hours of courses from the available elective courses listed in
Table 5-7. The selected courses should be related to the research area chosen by the candidate.
Following this, the candidate will be ready to prepare a master’s thesis that demonstrates their
ability to analyze and present scientific information at an appropriate level under the full
supervision of the main supervisor (supervision committee). The competencies matrix for each
course in the MSc Program is shown in Table 5-8.

Table 5-5 Compulsory courses for Basic Diploma in Mechanical Design Engineering.

y ¢ |5l [E] |E

No.|Code [Pre-requisitelCourse Name T [216 |o =
S |8 1|sds | |§

ele |sdc |5 R

O 10 Jlao du -

1 |MDE501 Numerical Methods 3 J40 |20 |40 |100J3
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Table 5-6 Elective Courses for Basic Diploma in Mechanical Design Engineering.

. ~ | [<B) (B}
glslS .l B S
— I p —

Code Al Course Name = % %8 ol g E

requisite S|lal80|l S| F | &

SRR P = X

olo|® (i i

1 | MDE551 Mechanical Vibrations 3140 20 | 40 |100| 3

2 | MDE552 System Dynamics 3 140] 20 | 40 |100| 3

3 | MDES53 Introdu_ctlon to Nonlinear 3140 20 | 40 |100]| 3

dynamics

4 | MDE561 Material Science 3 140 20 | 40 |100| 3

5 | MDE562 Mechanical Failure Analysis 3 140)] 20 | 40 J100| 3

6 MDE563 Testing and Properties of 3 140 20 | 40 |100| 3
|[Engineering Materials

7 | MDE571 Mechanical Design 3 140 20 | 40 |100| 3

*Under the guidance of their academic advisor, the student selects 9 credit hours of elective
courses for the Basic Diploma in one of the disciplines listed in Table 5-6 as approved by the
Scientific Department Council.

Table 5-7 Courses for Advanced Diploma in Mechanical Design Engineering.

| x| (D) D)
215|84 B =
.. T h | S
No.| Code | Pre-requisite Course Name = % % gl 2 g E
8|89 g |s
S| O |~ iT ni
Dynamics of Machinery
1 MDE601 Applle(_j Finite Elements 3 a0l 20 | 20 [ 100! 3
Analysis
2 || MDEG602 Numerical Analysis 3 (40| 20 | 40 |100| 3
3 MDE611 Introduc_tlon to continuum 3 lao !l 20 | 20 [100] 3
Mechanics
4 || MDEG651 | MDE551 |Nonlinear Vibrations 3 40] 20 | 40 |[100] 3
5 | MDE652 | MDES51 |Digital signal processing 314020 |40 (|100]| 3
6 | MDE653 | MDE551 |Machinery fault diagnosis 314020 |40 |100]| 3
7 | MDE654 | MDE551 |Rotor Dynamics 340 20 | 40 |100| 3
8 | MDE655 Data-driven maintenance 3140 20 | 40 |100 3
9 || MDEG656 | MDES51 [Advanced Signal Processing | 3 40| 20 | 40 |100] 3
Materials Science and Engineering
1 MDEG601 ﬁpplleq Finite Elements 3 a0l 20 | 20 1100] 3
nalysis
2 | MDEG602 Numerical Analysis 3140 20 | 40 100 3
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3 | MDE661 | MDE561 |Materials Characterization 3 140| 20 |40 |100]| 3

4 | MDEG662 MDE561 (Engineering Nanomaterials | 3 [ 40| 20 || 40 |[100] 3

5 | MDEG663 Biomaterials 3 140| 20 |40 |100]| 3

5 MDEG664 | MDE561 Polyme_rlc Materials 3 a0l 20 | 20 1100] 3
Processing

MDEG665 Nonconventional Testing

7 and Properties of Advanced | 3 [ 40| 20 | 40 (100 3
Engineering Materials

g | MDE666 [Failure of Materials in 3 140 20 | 40 |100] 3
Mechanical Design

9 | MDE667 |Fracture Mechanics 3 140]| 20 |40 |100]| 3

Mechanical Design

1 MDEG601 Appllec_i Finite Elements 31401 20 | 20 | 100] 3
Analysis

2 | MDE602 Numerical Analysis 3 140| 20 | 40 [100| 3

3 MDE671 | MDE571 D_es_lgn of I—!andllng and 3 a0l 20 | 20 1100] 3
Lifting Equipment.

4 | MDE672 Pressure Vessels Design 3 140]| 20 |40 |100]| 3

5 | MDEG673 Optimal Design 3 140| 20 |40 |100]| 3

6 | MDEG674 Tribology 3 140| 20 | 40 {100 3

*Under the guidance of their academic advisor, students must choose a minimum of twelve
(12) credit hours from the elective courses for the Advanced Diploma in one of the disciplines
outlined in Table 5-7, subject to the approval of the Scientific Department Council.

Table 5-8 The courses and graduate attributies relationships for postgraduate Master of
science program in Mechanical Design.

Learning Outcomes (Competencies)
No.| Code Course Name
1 2 3 4 5 6 7 8
1 |MDES501|Numerical Methods N \ \
2 |MDES551|Mechanical Vibrations \ \ N
3 |MDE552[System Dynamics N \
4 |MDESS3 (Ijntrodu_ctlon to Nonlinear J N
ynamics
5 |MDE561|Material Science N N
6 |MDE562|Mechanical Failure Analysis N N N
- |MDESB63|Testing and Properties of \ \
Engineering Materials
8 |MDE571|Mechanical Design N N \/
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MDEG601 |Applied Finite Elements J
Analysis

10 IMDE602 |Numerical Analysis N

MDE®611 |Introduction to continuum
11 .
Mechanics

12 IMDEB®651 |Nonlinear Vibrations

13 [MDEG652 |Digital signal processing

14 IMDEG653 |[Machinery fault diagnosis

15 |[MDEG654 |Rotor Dynamics

< |2 ]=<

16 I[IMDE®655 |Data-driven maintenance

< |2 ]<2]<2]<]|=<] =
<12 ]<]=<|<]=<] < || <=
2|2 ]<]<2|<2|=< <

< | <=

17 [MDEG656 |Advanced Signal Processing

18 IMDE®661 |Materials Characterization

\ V
19 [MDEG662 |[Engineering Nanomaterials N \ N
20 [MDEG663 [Biomaterials N N

MDEG664 [Polymeric Materials

21 .
Processing

< < |2 ]2 ]2 ]|<]<]=2|<]|=<]|= 2| < <

MDE®65 [Nonconventional Testing and \
22 Properties of Advanced \
Engineering Materials

93 MDEG666 |Failure of Materials in
Mechanical Design

24 IMDE®667 |Fracture Mechanics

MDEG671 |Design of Handling and
25 g :
Lifting Equipment.

26 [MDEG672 [Pressure Vessels Design

< | <2

27 |[MDEG673 [Optimal Design

< |2 ]<] < | <
< | <2< < | < <
< | <2<

28 [MDEG674 |Tribology

Table 5-9 Master of Science Thesis in Mechanical Design Engineering.

.| 2.2 [<b)
212 8| B
T o) — =
No.| Code Pre-requisite Ui =|5 ﬁ |8
Name |5 sc|s|F
cl|ws] O
1 | MDES851 | Students must successfully complete all [MSc Thesis| 12| 75 | 25 | 100
> | MDE861| courses of the Advanced Post Graduate msc Thesisl 121 75 | 25 100
Diploma (comprising 12 credit hours) .
3 MDE871 with a minimum overall GPA of 3.0 and a MSc Thesis 121 75 | 25 | 100
minimum grade of 2.7 in each course.
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Table 5-10 The courses and graduate attributies relationships for the Master of Science
graduate in mechanical design engineering.

No.| Code Course Name

1 MDE851|MSC Thesis

2 |MDEB861|MSc Thesis

2 |l<]<] =
2|21 ™
< |2 |2 w
<<= &
< ||| o1
< ||| ©
<<=
< | <2 |<| <o

3 |MDE871{MSc Thesis

5.2.4 Courses Content of Master of Science Program in MDE

The Course content of the above listed courses for the Master of Science in Mechanical Design
Program are listed below:

C.O urse Numerical Methods 4aaall 3kl

Title:

ggggfe ‘ Prerequisite ‘ Credit hrs. Lec. C(_)I_nJECt 75 Lab.
MDE501 3 2 2 0
Course Class Works Prac/Oral Final Exam | Total | Exam Time hr.
Grades 40 20 40 100 3
Course Content: 1oAa (5 giaa

Introduction to finite differences and its role in | & & W sy sagmall G580 I dadia
approximating derivatives , Initial  value | iuxig)) & Leilinlai g 40 oY) daiil) JSlie-ciliidall
problems with applications in mechanical | @Yaledl Ja 8 dazal ) b A4 Hla A0S0l
engineering, Euler method, Runge-Kutta | J> & 4=l UGS xiy, 4ah-dlaldl)
method, boundary value problems with | Leitudai s A saal) dassl) JSLIa Abalal) Y alaal)
applications in  mechanical engineering | J=lill |anll JalSill Al duxigdl &
,Numerical integration, Numerical | cu & 3 g Slisial cu s 3ok (g0l
differentiation, curve fitting techniques and | ¥l ball c¥abadl Ja Gl Ja i)
their role in data approximation, Solution of | ¢ Sudsis Jaiy (LU dlady sl adally
Techniques for solving Simultaneous Linear LDL
Equations,  Gaussian  Elimination, LU
Decomposition, Cholesky and LDL
Decomposition.

References: Hoa B,

e Epperson, J. F. (2021). An introduction to numerical methods and analysis. John Wiley
& Sons.

e Stephenson, G. (2020). Mathematical methods for science students. Courier Dover
Publications.

Page 332 of 741



b plamng L
Helwan University

2024 Wall ¢l all syl aalafall aa530)

bl duaigll s

_leicilljer:se Mechanical Vibrations ASalSaall ) ay)

gggse Prerequisite Credit hrs. Lec. C(?I_nJECt 15 Lab.
MDE551 3 2 2 0
Course Class Works Prac/Oral Final Exam | Total | Exam Time hr.
Grades 40 20 40 100 3
Course Content: o8l (o giaa

Single degree of freedom systems with dry
friction damping (Coulomb). Single degree of
freedom systems with hysteretic damping.
Multi-degree of freedom systems. Modeling of
multi-degree system using Newton’s Second
Law and using Lagrange law. Eigen value
problem. Modal analysis. Forced Vibration of
Viscously Damped Systems. Self-Excitation
and Stability Analysis. Applications on multi-
degree of freedom systems. Beam vibration
with classical boundary conditions.
Applications to axial, lateral and torsional
vibration of rods and shafts.

S aadll @il dgall daj dalal aday)
Sl A yall da o olal Ll - (a5l sS) Gilal)
A all Gl saamie Aadaiy) - o bl aedl)
O aladiuly & all Sl o Saia Alai daldad
A5 dedl) Alle i) a¥ oslay SE Gigw
deall ol AakaiBl (5 il ) Y| KGN Jidasl)
ol s 1Y) Qs y S 4l x50
e el )l A el sy Baxeie Ay
1Y) e cliphi SISl ) Gkl

Baee Yy Glazadll S5y sl g saal)

References:

:&\JAJ‘

e Rao, S. S. (2019). Vibration of continuous systems. John Wiley & Sons.
e Szeidl, G., Kiss, L. P., Szeidl, & Castro. (2020). Mechanical Vibrations. Springer

International Publishing.

e Anderson, R. J. (2020). Introduction to mechanical vibrations. John Wiley & Sons.
e Benaroya, H., Nagurka, M., & Han, S. M. (2022). Mechanical Vibration: Theory and

Application. Rutgers University Press.

_ClziotllJer:se System Dynamics Do shaiall et

gggg‘?e Prerequisite Credit hrs. Lec. C(_)I_nJECt il Lab.
MDE552 3 2 2 0
Course Class Works Prac/Oral Final Exam | Total | Exam Time hr.
Grades 40 20 40 100 3
Course Content: ‘ 1A g g
Mathematical modelling of engineering | @Yalaall - disaigl Audaid dpaly )l dsdal

systems. Mathematical governing equations.
Newton's second law of motion. Kirchoff's law.
Continuity equation. Mechanical vibrating
mass-spring-damper system. Fluid system.
Electrical system. Thermal system. Laplace

O - AS jall SUI 5 g0 () 918 - AaSIad) Azl )
Sl alaill )iy Alles - CasdipS
- ) sall Aadail - aedll S5 AL (53] Y
Josail) 4y jla - 4 ) jall dadadl) - Ay S dadasl)
Al ds Hall g 5V da ) HUas dlaciad - SOl
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transform method. Response of first and second

AVl - dlealal) aaalaall Ja - 4K cilalada -

order systems. Block diagram. Solving | daxed 4laiu) - adall Jasel 4ladul) - alal)
differential equations. Cases of damping. Allad) eliad aladiuly A dail) - Agal)
Impulse response. Step response. State-space

modelling.

References: 1al )

e Bala, B. K., Arshad, F. M., & Noh, K. M. (2017). System dynamics. Modelling and

Simulation, 274.

Cpu rse Introduction to_ Nonlinear Ll ol Lt

Title: dynamics

ggggfe Prerequisite Credit hrs. Lec. C?JECJ[ I Lab.
MDE553 3 2 2 0
Course Class Works Prac/Oral Final Exam | Total | Exam Time hr.
Grades 40 20 40 100 3
Course Content: o8l (o giaa

Introduction. Definition of nonlinear dynamics.
Importance of nonlinear dynamics in various
fields. Historical overview of the development

of nonlinear  dynamics.  Mathematical
Foundations. Differential equations. Phase
portraits. ~ Fixed points and stability.

Bifurcations. Chaos. Examples of Nonlinear
Systems. The pendulum. The van der Pol
oscillator. The logistic map. The Lorenz

aal hall e clSdiall ciy ol Aedie
3okt Vladll caling 8 duhadll ye il
o) Aghall e LSl kil Ay 6
L@l s gl gea dalaladll c¥alaall Ay )
So Al el bl sy Zl
O O Gl Joaud) dphall je dabY)
Glanhi s OValee A il Ay Al
Aadail Aaia Lol Adadll ye cLKudlinlf
) Fldl ale sl clpaliasl LY

equations.  Applications ~ of  Nonlinear | el .ol dulull o s e ) JalS5 Dbl
Dynamics. Physics. Engineering. Biology. LOOUS 8By
Economics.  Finance. Climate  science.

Computational Methods. Numerical

integration. Bifurcation diagrams. Lyapunov

exponents. Fractals.

References: 1al )

e Strogatz SH. (2019) Nonlinear Dynamics and Chaos: With Applications to Physics,
Biology, Chemistry, and Engineering: CRC Press.
o Datseris, G., & Parlitz, U. (2022). Nonlinear dynamics: a concise introduction interlaced

with code. Springer Nature.

e Fuchs, A. (2014). Nonlinear dynamics in complex systems. Berlin: Springer.
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Course . )
| gall

Title: Material Science 3 gall ale
Course | ] . Contact hrs.
Code- Prerequisite Credit hrs. Lec. Tut Lab.
MDE561 3 2 2 0
Course Class Works Prac/Oral Pl Total SEMm e
Grades Exam hr.

40 20 40 100 3
Course Content: sohal) 6 giaa

Ferrous  alloys: Designations  and
Classification of Steels, iron-iron carbide
phase diagram, Solid phases in the Fe-Fe3C
phases diagram, Constituent of Fe-Fe3c
phase diagram, Heat treatment of Ferrous
alloys, Time-temperature-transformation
(TTT). Nonferrous alloys: Copper Alloys,
Bronze, Beryllium copper, Aluminum and
Titanium.  Nonmetals Introduction in
Plastics, Ceramics, Composites,
Biomaterials, Advanced materials, Smart
materials and Nano-crystalline materials.

C Nl ity o douall ol Al o
Gl Sall aal 5 paall 4y )€ 5 aaall i sl Labads
Aalladl bl 3] Adbad) Jal s ailadll
3 al da )y dygas (Faie s dgpaal) Bl 4 )l el
il Apaadll il Al 2 (TTT) eV e
sl 5 o eV g a sy sl Gy gl 5 Gl
AU o) gall A Aedia A puall o) gall A ja
aiiall 31 gall 5 A guall 3l gl 5 A all 5 Al yuudl s

Ay shll Ay sl ) sall 5 ASA o sall

References:

:&\JAJ‘

e Callister Jr, W. D., & Rethwisch, D. G. (2020). Fundamentals of materials science and
engineering: an integrated approach. John Wiley & Sons.
o Callister Jr, W. D., & Rethwisch, D. G. (2020). Callister's materials science and

engineering. John Wiley & Sons.

?ﬁlljer_se Mechanical Failure Analysis LSSl @l Jlagi¥) dilas

ggz::e Prerequisite Credit hrs. Lec. C?I_n:iCt 1L Lab.
MDE562 3 2 2 0
Course Class Works Prac/Oral Final Exam | Total | Exam Time hr.
Grades 40 20 40 100 3
Course Content: 1ol (s giaa
Introduction to failure analysis, Failure | Jalall - Jle¥) caiiat - ASlShall Ol HlgdY dadia
classifications, Human factors in failure | Slalul @l et Glad - bWl & Sy
incidents, Causes and sources of failures, | <Ibed¥) - bty el - et Aul jay Sy
Failure investigation principles, Failure modes, | gasd < sha 4SSl o) 2V (el LK)
Mechanical failures of some engineering | <fbedY) Alia) - HLedW) aia g ind (3 yha - jledVl
components, Failure investigation procedures, | 5 daadl Gl LeWl awall el 1 A0S
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Failure preventions, Mechanical failures: Body
failures: Ductile failure, brittle failure, Impact
failure, Fatigue failure, Creep failure, Stress

I el Aeaall gl alll eyl
Sl oYL eV Gaall LesY
el ol - sl il LY : dadaudl

relaxation, Surface failures: Tribological | 4wl - sl SilShe dadie- SOl jLgaY)
failure, Corrosion, Theories of failures, kel Q¥
Introduction to fracture mechanics, Failure’s

case studies.

References: a2 )

e Otegui, J. L. (2014). Failure Analysis. Fundamentals and Applications in Mechanical
Components, Switzerland: Springer International Publishing.

e Makhlouf, A. S. H., & Aliofkhazraei, M. (Eds.). (2015). Handbook of materials failure
analysis with case studies from the aerospace and automotive industries. Butterworth-

Heinemann.

e Makhlouf, A. S. H., Herrera, V., & Mufoz, E. (2018). Handbook of materials failure
analysis. In Corrosion and protection of the metallic structures in the petroleum industry
due to corrosion and the techniques for protection (pp. 107-122). Oxford: Butterworth-

Heinemann.

Course Testing and Properties of . L ..

b o) gall ailiad o jLiidl
Title: Engineering Materials Apuaigl) 2sal) patliats
Course .. . Contact hrs.
Code- Prerequisite Credit hrs. Loc. Tut L ab.
MDE563 3 2 2 0
Course Class Works Prac/Oral Final Exam | Total | Exam Time hr.
Grades 40 20 40 100 3
Course Content: sodall g gina

Types of testing the mechanical properties of
materials: destructive tests (tensile,
compression, bending, torsion, hardness,
impact, fatigue, creep) and non-destructive
tests-different types of testing machines -
Standard specifications for materials testing -
Mechanical properties of different materials
(metals - polymers - ceramics - Composed
materials and advanced materials) - Methods
for improving the properties of materials -
Strength of materials lab. Material Fracture
Behavior.

Sl LAY ) all LSSaal) al A1) LA &) il
¢ s uall c;\)ﬂY\ celiaaly) cazallc A4 ) el
—dalia yuall ) LAl (g_q;)l\} ¢ J eqmll
Clial sall - ddlidadl @l laay) clisle ¢l gl
3 gall LK) ailoadd) = o) gall HLARY ALl
3 gall-ctlial yadlocl jlagd sl 31l Jakia )
ual s Gaead (3o (Aeaiidl dlgally Al gal)
el gl el ol pall daglie Jare —al sall

Sl S Jalas DA (e Jlaa) 5 Apuig])

References:

:@\)d\

e Krautkramer, J., & Krautkrdmer, H. (2013). Ultrasonic testing of materials. Springer

Science & Business Media.

e John V.(1992) Testing of Materials: Macmillan.
o Davis, H. E., Troxell, G. E., & Hauck, G. F. (1982). The testing of engineering materials.
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Course . . . .
Title: Mechanical Design S aranal
Course .. . Contact hrs.
Code- Prerequisite Credit hrs. Lec. Tut Lab.
MDE571 3 2 2 0
Course Class Works Prac/Oral Final Exam | Total | Exam Time hr.
Grades 40 20 40 100 3
Course Content: o8l (o giaa

Engineering materials and their properties,
manufacturing considerations in  machine
design, simple stresses in machine parts,
torsional and bending stresses in machine parts,
variable stresses in machine parts , pressure
vessels,design of mechanical elements such as
screws, fasteners, welded joints,pin joints, key
joints, shafts, couplings, and springs. Design of
spur, helical, worm, and bevel gears.
Antifriction bearings, lubrication, and journal
bearings, brakes.

b anaill Gl lie] - Lailiad 5 digl) 3 sal)
gl ) & Aol Glilgal) - Sl avaall
- sl el el b asadl 5 U clalald - ALl
Laecall dae i - 208 ¢ al A de sitdl cilaleal)
3 nJJﬁ\ Lj})\ﬁ Jia ;\.\S.\.\IS:\AJ\ ;\)_;Y\ HM.\ -
COlay Hsill Clay dlalll @Blay ¢ by )
f"‘m — QU.)]\ ¢ QUJGJ\ ¢ oY) - J:\g\jil\
— gl g iy dasally Ay lally adaall (g sl
G5l — Al 4SS Jraadl) ol S

(el ) - dadll) Jaantl ol S

References:

1pal el

e Childs, P. (2013). Mechanical design engineering handbook. Butterworth-Heinemann.
e Ugural AC. (2020) Mechanical Engineering Design: Third Edition: CRC Press.
e Nisbett KJ, Budynas RG. (2014). Shigley's Mechanical Engineering Design: McGraw-

Hill Education.

e Bhandari, V. B. (2020). Design of machine elements third edition.

?ﬁlljer:se Applied Finite Elements Analysis Ainaill 33 sl jualiall Jilas
ggz::e Prerequisite Credit hrs. Lec. C?I_n:iCt Il Lab.
MDEG601 3 2 2 0
Course Class Works Prac/Oral Final Exam | Total | Exam Time hr.
Grades 40 20 40 100 3
Course Content: o8l 6 giaa

Introduction:  Importance. Introduction to
machinery condition monitoring and fault
diagnosis techniques. Maintenance strategies.
Planning a predictive maintenance program.
Vibration Terminology in fault diagnosis field.
Vibration sensors. Mounting methods of

Oe Adliaal £ 5V e dale 3k DY) desiall
A 481 je ] Ladia el e 5 YY) JUac
Glalad Yl ddas eladll el
cUadY) andid ol ) a4 e culiin ) yiaY)
gl Al alad jo ) kel Jlas aladiuly
s Adlise VT A ) Gl e oUasY)
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sensors. Other Fault Diagnosis Techniques. An
overview of signal processing and spectral
analysis.  Signal  representations.  Phase
measurements. Overview of different types of
machinery faults and their consequences. How
to differentiate between faults using vibration
measurements. Corrective actions: Balancing,
alignment techniques, vibration isolation, tuned
dynamic absorber. Case studies of vibration-
based fault diagnosis.

Gty LY Aallee AT SLa T (i
Ayl Al G..n\)_} &55‘ cdaa

References:

1pal el

e Ragab SA, Fayed HE. (2018) Introduction to Finite Element Analysis for Engineers:

CRC Press;.

e Szabo, B., & Babuska, 1. (2021). Finite Element Analysis: Method, Verification and

Validation.

o Kurowski, P. M. (2022). Finite element analysis for design engineers. SAE International.

_leiotlIJer:se Numerical Analysis e Jalas

ggggfe Prerequisite Credit hrs. Lec. C(_)I_nJECt 75 Lab.
MDEG602 3 2 2 0
Course Class Works Prac/Oral Final Exam | Total | Exam Time hr.
Grades 40 20 40 100 3
Course Content: s o8l (o giaa

Advanced tobics in Finite differences. Finite
difference stability. Finite difference accuracy.
Initial and boundary value problems with
applications  in  structures,  mechanical
vibrations, Hydrodynamic slide bearing,
hydrodynamic Journal bearings, steady and
transient heat transfer. Numerical integration
and differentiation. Solution of simultaneous
differential equations. Introduction to Partial

Db _ysi 'BJJM\ QGJ_)AS\ (f Aaadia Cle gun ga
el JSLEa Bagasa (3oall A3y dgaall (3 4l
31 Y 5 e JShel) 3 clipdaill ae dpaal) 300 03
Al el ASalingpagll dalaa ASulSall
t_uu\ B_)\);j\ d\&la\_’ sI\T)S_..\AUJWJJ‘)J..)@J\ d.a\;a‘j
C¥Aad)l Ja ol ailly JalSill el
Llalil) CValeal) b dedie Al Jiall dglalid)
A Al alealall cValed! g )

Aoallay) 4 el dlalal) el alaall

Differential Equations, Parabolic Partial

Differential  Equations,  Elliptic  Partial

Differential Equations

References: a3
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& Sons.

e Epperson, J. F. (2021). An introduction to numerical methods and analysis. John Wiley

e Leader, J. J. (2022). Numerical analysis and scientific computation. CRC Press.

e Linz, P. (2019). Theoretical numerical analysis. Courier Dover Publications.

e Deuflhard, P., & Hohmann, A. (2021). Numerical Analysis: A First Course in Scientific
Computation. Walter de Gruyter GmbH & Co KG.

C_ou rse Introduction to c_:ontinuum Aol loan ) 1SS i

Title: Mechanics T

ggggf’e Prerequisite Credit hrs. Lec. C(_)PJECt 75 Lab.
MDE611 3 2 2 0
Course Class Works Prac/Oral Final Exam | Total | Exam Time hr.
Grades 40 20 40 100 3
Course Content: s8¢ gina

Introduction to the course, Mathematical
preliminaries, Vector and tensor algebra,
Tensor analysis, derivatives of functions with
respect to tensors Fields, div, grad, curl,
Divergence theorem, transport theorem.
Kinematics, Configurations of a body,
displacement, velocity, motion, Deformation
gradient, rotation, stretch, strain, strain rate,
spin tensor, Assumption of small deformation
and small strain -Balance laws, Balances of
mass, linear momentum and angular
momentum, Contact forces and the concept of
stress, Balance of energy and Clausius-Duhem
inequality

anidl Ll ol cledie s ginall detie
Jsiad dlly JIpall cliidia ¢ 53 gall Jalat ¢ 55 5all 5
4k caclill 4 ks ccurl «grad «div sl i sall
64.‘:)»;5\ c:\A\JY\ c‘u.uaj\ Q\.\:’jﬁ clS.uLA.\:\SM SJall
Jaza (Jlaaiy canadll ‘O\)}ﬂ\ soﬂ\ GJ.ﬁ ‘Z\SJQ\
‘):\5...45\ n}i}ﬂ\ Ul yial sQ\JJﬂ\ Fea cJaaryl
A 5 ol ol - eall Jlai¥l
psedas Juai¥) (s 8 g5l Sl a3 Sl (addl a3 50
o 33 saw OIS Al g ALl () 35 e g g )

References:

1pl el

e Mase, G. T., Smelser, R. E., & Rossmann, J. S. (2020). Continuum mechanics for

engineers. CRC press.

e Athanasiou, K., & Natoli, R. (2022). Introduction to continuum biomechanics. Springer

Nature.
e Anand, L., & Govindjee, S. (2020). Continuum mechanics of solids. Oxford University
Press.
?ﬁllje'tse Nonlinear Vibrations Aahaall pall <l ) 3ia)
Course . . Contact hrs.
Code- Prerequisite Credit hrs. Lec. Tut Lab.
MDE651 MDE551 3 2 2 0
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Course Class Works Prac/Oral Final Exam | Total | Exam Time hr.
Grades 40 20 40 100 3

Course Content: ‘ ; ‘ o8l (o giaa
Introduction:  Definition and importance. | s« 4yl e Al dna¥)y cay il danidll

Examples of nonlinear systems exhibiting

vibrations. Overview of analytical and
computational methods. Mathematical
Foundations:  Introduction to  nonlinear

differential equations and phase portraits.
Bifurcation theory: identification and analysis

of various types of bifurcations. Chaotic
behavior in nonlinear systems: Nonlinear
Vibration Analysis Techniques: Analytical

oo Ale sudan il Al el Al dgasl)
Ladia +Aacaly N a1 Abeall 5 AL Cullud)
Aok skl s sihall je dlalill Gl
i) e ddlide gl gl dilaty apaas el
Gl dghall ye Al A g sl Gl
GBI At 5k adaall pe i )y Jias
Badna Gle pinse Ala jall (5 s Jidad Anaall
:\ﬁibd\ t\.‘.'a;y\ dj-’ BT ol LAl Cd_d\ YAV
ASASl Al (4 asdll Alall e

methods. Numerical methods. Phase plane RGEEI S
analysis. Specific Topics: Duffing oscillator.

Van der Pol oscillator. Nonlinear normal

modes.Chaos in mechanical  systems.

Applications.

References: 1a )

e Kirack, M., & Gross, J. (2019). Harmonic balance for nonlinear vibration problems (\Vol.

1). Cham: Springer International Publishing.

e Kovacic, I. (2020). Nonlinear oscillations. Cham, Germany: Springer International

Publishing.
_ClziotllJer_se Digital signal processing i )l 5lay) Aalleg
Course . . . Contact hrs.
Code- Prerequisite Credit hrs. Loc. Tut L ab.
MDEG652 MDE551 3 2 2 0
Course Class Works Prac/Oral Final Exam | Total | Exam Time hr.
Grades 40 20 40 100 3
Course Content: soohal) 6 giaa

Definition and types of digital signals (discrete-
time, finite duration, periodic, etc.). Advantages
of digital signal processing over analog signal
processing. Applications. Mathematical
Foundations:  Discrete-time  signals and
systems. Discrete Fourier Transform (DFT) and
Fast Fourier. Transform (FFT). Z-transform and
its applications in system analysis. Convolution
and its applications in filtering. Sampling and
guantization. Digital Filter Design. Design
considerations: filter order, phase response,

3a ¢haiia (o)) daad I ) LIV £ 53 5 iy el
daad )l @l HLIY) Aadlee Ul e (F) Ay ysn Badsa
oY) ciliadatl) A bl el jLay) dallee 4 i
Jisad Aladie i) dadaily il Ll Al
dasadll oyl 5585 (DFT) Jdeaiiall 4y )8
el Y alaill Qs b adlanlai s 7 Jisa3 (FFT)
praal aaaSil g Cilipall 381l il adlida
dgatll (1§ saenatll el | a8l )
Al i gy dla el dlaidl
g sall dilas | dall Jalail) 4 )1 ol LY
G HLEY) Aalle ¥ anall 3aaie ol JLEY) dallae
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stability. Digital Signal Processing Techniques:

(LMS) Gall oyl La A Aagl

Spectral analysis. Wavelet analysis. Multirate OallS i e
signal processing. Adaptive signal processing:

least mean squares (LMS) algorithm, Kalman

filter.

References: el

e Nigmatullin, R. R., Lino, P., & Maione, G. (2020). New Digital Signal Processing
Methods. Springer Nature Switzerland AG, Cham.
o Steiglitz, K. (2020). Digital Signal Processing Primer. Courier Dover Publications.

_(Izi(illjer:se Machinery fault diagnosis LSl Juae | Gandoid

ggg;?e Prerequisite Credit hrs. Lec. CC_’PJECt el Lab.
MDE653 MDES51 3 2 2 0
Course Class Works Prac/Oral Final Exam | Total | Exam Time hr.
Grades 40 20 40 100 3
Course Content: s o8l (o giaa

Introduction:  Importance. Introduction to
machinery condition monitoring and fault
diagnosis techniques. Maintenance strategies.
Planning a predictive maintenance program.
Vibration Terminology in fault diagnosis field.
Vibration sensors. Mounting methods of
sensors. Other Fault Diagnosis Techniques. An
overview of signal processing and spectral
analysis.  Signal  representations.  Phase
measurements. Overview of different types of
machinery faults and their consequences. How
to differentiate between faults using vibration
measurements. Corrective actions: Balancing,
alignment techniques, vibration isolation, tuned
dynamic absorber. Case studies of vibration-
based fault diagnosis.

e Adlinal ¢ 1Y) e dale 5 lan Dl el
U 48 je i) dadia el e 3 YY) JUac
Glbad :5)5Y) Jias sadY) (el
cUadY) (andlii ol ) yia ) Ad) e culuin ) yiaY)
gl Al alad jo ) kel Jilas aladinly
Gl Aaliie VT A 1Yl Gelad e eUadd)
Jalai g el Lyl dAallas gAY cUadY) el
oadd landat Glaphil) o Al calul jo calitl)

Agsail) Bl el yy 8 sladY!

References:

1pal el

e Yang, R., & Zhong, M. (2022). Machine learning-based fault diagnosis for industrial

engineering systems. CRC Press.

e [Escobet, T., Bregon, A., Pulido, B., & Puig, V. (2019). Fault diagnosis of dynamic

systems. Springer International Publishing.

e Wang, Z.,, Wang, Y., & Ji, Z. (2022). Advances in fault detection and diagnosis using

filtering analysis. Springer.

e Liu, Y., Hu, B, &Dai, Y. (2019). Intelligent Fault Diagnosis and Remaining Useful Life,

Springer.
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_(Igi(illjer:se Rotor Dynamics 3l sall YY) Saaling

gggg‘j’e Prerequisite Credit hrs. Lec. C(_)PJECt 175 Lab.
MDE654 MDE551 3 2 2 0
Course Class Works Prac/Oral Final Exam | Total | Exam Time hr.
Grades 40 20 40 100 3
Course Content: _rohel) s giaa
Introduction: Definition and importance of rotor | 4 lsal)l cliSualinn Gpaaly i pad iesial)
dynamics. Historical overview. Applications. | ¥ l)loall st clgplall  4a, )1

Classification  of  rotors.  Mathematical
Foundations: Lagrange's equations of motion.
Hamilton's principle

Rotor equations of motion in various coordinate
systems. Matrix formulation of rotor equations.
Rotor Dynamics Fundamentals: Critical speeds
and unbalance response. Campbell diagrams.
Balancing of rotors. Flexible rotor dynamics:
modeling, analysis, and stability. Gyroscopic
effects. Shaft whirl and whip. Bearings and their
influence on rotor dynamics. Analysis
Techniques: Analytical methods. Numerical

Osilela Tase A8 pall wil ¥ E¥alae dpaly
Aalaall cdlaay) dadatl 8 A8 jall ) gall caYalea
Glulal 30l cValeall ddghiae delua
e Alaiul g da all cile jud) gl ClSaalin
by ) sall 453 sa JaalS cillalada ) sill
<l oals ) s s Juladl g dadail) (A yall ) al)
o oty el w0 AnsSag e
:\J:\S;ﬂ\ &,\:\]MY\ :d:\laﬂ\ L’"\Lg'\m _J\_gﬂ\ u'd;(:A TR
el Clllaie Ay jadl) okl daaall (3 )kl
el g2 il ade gy 3l o gus Aediie Cile gum g
eyl cp Jelall | glalill 5 alall SISyl cu 3l
el 5 ylall el Jidat il ¢ 3all s ) sl

methods. Experimental methods. Design | <)) jial & Ll oSaill ) gall aa Jasill o S
Considerations. Advanced Topics: Oil-whip sl
and oil-whirl instability. Internal friction and

hysteresis. Rotor-stator interaction. Transient

analysis. Rotor-bearing dynamics. Active

control of rotor vibrations.

References: Hoa el

e Dimarogonas, A. D., Paipetis, S. A., & Chondros, T. G. (2013). Analytical methods in
rotor dynamics. Springer Science & Business Media.

e Yoon, S. Y., Lin, Z, Allaire, P. E., Yoon, S. Y., Lin, Z., & Allaire, P. E. (2013).
Introduction to rotor dynamics. Control of Surge in Centrifugal Compressors by Active
Magnetic Bearings: Theory and Implementation, 17-55.

e Tiwari, R. (2017). Rotor systems: analysis and identification. CRC press.

e Vollan, A., & Komzsik, L. (2012). Computational techniques of rotor dynamics with the

finite element method. CRC press.

?ﬁllje'tse Data-driven maintenance i) e sadiaal Llyall
Course .. . Contact hrs.

Code- Prerequisite Credit hrs. Loc. Tut 2.
MDEG655 3 2 2 0
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Course Class Works Prac/Oral Final Exam | Total | Exam Time hr.
Grades 40 20 40 100 3

Course Content: o8l (o giaa
Introduction - Benefits of Data-Driven | ki - byl e sadieall Ziluall 2 6 - daia

Maintenance-Basic reliability theory - non-
repairable systems - Different data analysis
rules - Repairable systems - Comparing real-life
application data sets - Importance of Data
Analysis in Maintenance - Statistical techniques
in maintenance - Analysis of application data
taken from life - Techniques between artificial
intelligence in maintenance-Future of Data-
Driven Maintenance.

a0l o e ALE il abaid) - Apulul) A 6 sall
- 2ol AL Akl - addiaall bl Jalas
Soladl e 03 sale clindat bl Cle gana 45 Hla
Lilaay) clusll Dluall & bl (s 4l
sbiall (e 03 gale il iy ol - Ailpall 8

Mha.al\ ‘_g GchLmY\ <83 O L_IL\.\AJ -

References:

1pal el

e Alshakhshir, F., & Howell, M. T. (2021). Data Driven Energy Centered Maintenance.

CRC Press.

e Cerquitelli, T., Nikolakis, N., Morra, L., Bellagarda, A., Orlando, M., Salokangas, R., ...

& Macii, E. (2021). Data-driven

predictive maintenance:

A methodology

primer. Predictive Maintenance in Smart Factories: Architectures, Methodologies, and

Use-cases, 39-73.

e Alshakhshir, F., & Howell, M. T. (2021). Data Driven Energy Centered Maintenance.

CRC Press.
_(IEi()tlIJer_se Advanced Signal Processing <l LA Aadiall dadleal)
Course .. . Contact hrs.
Code- Prerequisite Credit hrs. Loc. Tut L ab.
MDEG656 MDE551 3 2 2 0
Course Class Works Prac/Oral Final Exam | Total | Exam Time hr.
Grades 40 20 40 100 3
Course Content: soAall g gina

Introduction: Review of basic signal processing
concepts. Introduction to advanced signal
processing topics. Wavelets and Filter Banks.
Spectral Analysis: Advanced methods for
spectral estimation. High-resolution spectral
analysis. Time-frequency analysis. Adaptive
Signal Processing: Fundamentals of adaptive
filters. Adaptive filter applications. Empirical
mode decomposition. Local mean
decomposition. Empirical wavelet transform.
Statistical Signal Processing. Machine Learning
for Signal Processing. Signal Processing for Big

LY Al dsulaY) paaliall dzal ja daniall
AAM‘ L-}\JLM\EM 4;11.94 uL:;y.AJAS Aadia
Lﬂ)j" @.\H\ d.ﬂa_d\ M\ d).u} k_llA_})AM
A e ‘f.\.LJ\ Jalasl) ‘ﬁ.d:d\ il dandia
CILaY) Aalae 2355 el o edall Jilasl
Gliphi A4Sl cladod) clulad Aasi)
Jilad iy yueY) xm sl Jiladll sl dgea)
Aallae o ey il sall ysat Aaal) Jaws gidl
LY Aadledd Y aladll Alas) el jLay)
Glist Glanlat dadiall Glilall @l HLEY) Aallas

il @l LaY) dalles
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Data. Applications of advanced signal
processing techniques.
References: HoaPam

® Steiglitz, K. (2020). Digital Signal Processing Primer. Courier Dover Publications.
e Nigmatullin, R. R., Lino, P., & Maione, G. (2020). New Digital Signal Processing
Methods. Springer Nature Switzerland AG, Cham.

_(Izi(illjer:se Materials Characterization 3 sall (o 55

ggggfe Prerequisite Credit hrs. Lec. CC_’PJECt e Lab.
MDE661 MDE561 3 2 2 0
Course Class Works Prac/Oral Final Exam | Total | Exam Time hr.
Grades 40 20 40 100 3
Course Content: 1ooRal) (s giaa

Characterization techniques for crystal structure
and composition, Characterization methods for
phase changes. Error analysis and statistical
measurements, Crystal structure and grain size,
Microstructure  and  crystal  orientation.
Advanced topics area of Materials Science and
Engineering. Thermal Characterization of
Materials by Differential Scanning Calorimeter

G sl 35k ¢ sl (el e sl L
¢ Ailaa ) Ll 5 eUadl) Jilas ) glall el il
el Al ¢ nall aaalls (o) sl s il
o dadile Do pnge L) b g5kl 4a sl
3 gall (5 yall Capan gl o) 5all Ausrin 5 le Jlas
felihalls dmghll G ) all Ciua gl
(TGA) ool slall dd Jlae ddaud o

(DSC), Thermal Characterization of Natural okl 5 SIY) el
and Synthetic Fibres by Thermogravemetric

Analyser  (TGA),  Scanning Electron

Microscope.

References: a2l )

e Singh, M. K., & Singh, A. (2021). Characterization of Polymers and Fibers. Woodhead

Publishing.

o Lee, M. (2017). X-Ray diffraction for materials research: from fundamentals to

applications. CRC Press.

e Callister Jr, W. D., & Rethwisch, D. G. (2020). Fundamentals of materials science and
engineering: an integrated approach. John Wiley & Sons.

?ﬁllje'tse Engineering Nanomaterials Lpaigl) 4y L) ol gall
Course . . Contact hrs.
Code- Prerequisite Credit hrs. Lec. Tut Lab.
MDEG662 MDE561 3 2 2 0
Class Works |  Prac/Oral Final Exam | Total | Exam Time hr.
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Course
4 2 4 1
Grades 0 0 0 00 3
Course Content: ‘ o8l (o giaa
Graphene and Its Composites, Synthesis | 44 s s AY) ) gall aa 43S o (il jall Cay jas

Methods: Top-Down Approach, Bottom-Up
Approach, Physical and Chemical Properties.
Composites with Polymers, Metals, Metal
Oxides. Mechanical and Electronics
Engineering Applications. Carbon Nanotubes
and Their Composites. Metal Organic
Frameworks (MOFs). Conducting Polymers
and Their Composites. Synthesis of Thin Film

A e s glet I Jiad 0 8 o 131330
Gl e Al 5 4l 5l Gl sadl Jau)
ikl daeal) 2l SY) 5 i yad sall ae oyl )
4y Sl G s SI i) A g ySIYI 5 4SSl
4 el sl 3l gall Aianall & gianl) o) gall Lilinat
A8l il il (Galas Leilindad g oLy 5eSUl Alia gall
a0 28yl Lgmcti A8y o s il

and Its Application: Techniques in Thin Film s el
Fabrication, Physical Vapor Deposition,

Chemical Vapor Deposition (CVD).

References: sl )

e Mubarak, N. M., Khalid, M., Walvekar, R., & Numan, A. (2021). Contemporary
nanomaterials in material engineering applications. Berlin: Springer International

Publishing.
e Zhou, K. (Ed.). (2019). Carbon nanomaterials: modeling, design, and applications. CRC
Press.
C_o urse Biomaterials 4 sl ) sl
Title:
ggggfe Prerequisite Credit hrs. Loc. C?rnl}iCt 75 L ab.
MDEG663 3 2 2 0
Course Class Works Prac/Oral Final Exam | Total | Exam Time hr.
Grades 40 20 40 100 3
Course Content: o8l (o giaa
Introduction  to  Biomaterials  Science. | Axhll clapkill 4 deadiudl o sdl e dadie
Characteristics of Biomaterials Science: | 3¢l cildlaia (5 saall (38 53l :Andall o) sall al 52
Biocompatibility, mechanical and physical | ¢Sl Akl o) sall Caniiat 2l judll 5 4SS0l
performance requirements. Category of | dsSils Jd) Jally oedlilly cuy Jsdls

biomaterials: Silicones, Polyurethanes, Teflon,
Hydrogels, Poly (Ethylene Glycol), Titanium,
Bio glass. The nature of matter and materials:
atoms and molecules, molecular assemblies,and
surfaces. Bulk properties of materials: elastic
properties, yield strength and ductility, strength
and failure, hardness, Resilience, toughness,
fracture toughness and fatigue strength .

gl ol gall Aapda (g gnll Zla g asnliall
gy el meady Glyially @)l
Teals Ligal ikl o pall 83 idl al Al
iyl 5 3Nl 5 5 Al 43 5all 5§ pumd

SN slgad 5 sl 4Ma

References:

:&\JA:\
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Springer Singapore.
e Dahman, Y.
developments. CRC Press.

(2019). Biomaterials science and technology:

e Wagner, W. R., Sakiyama-Elbert, S. E., Zhang, G., & Yaszemski, M. J. (Eds.).
(2020). Biomaterials science: an introduction to materials in medicine. Academic Press.
e Chun, H. J, Reis, R. L., Motta, A., & Khang, G. (2020). Bioinspired Biomaterials.

fundamentals and

_Clzicilljer:se Polymeric Materials Processing 4 add sl o sall dallae

ggggfe Prerequisite Credit hrs. Lec. C(_)PJECt 75 Lab.
MDEG664 MDE561 3 2 2 0
Course Class Works Prac/Oral Final Exam | Total | Exam Time hr.
Grades 40 20 40 100 3
Course Content: o8l (o giaa

Basic Concepts and Definitions. Classification
of Polymers. Polymerization Mechanisms.
Chemical Bonds and Polymer Structure. Glass
Transition Temperature. Methods of Polymer
Preparation and Processing. Polymer Additives
and Reinforcements. Mechanical Properties of
Polymers. Polymer Viscosity. Characteristics

- Gl sl Capiat - Al oy jladll 5 aalidl
- oadsll IS 5 Al dasl 1) - 5 elill ]
el @oh - alasll sl 5y s A0
- Al s el sl Clila) - diallaey el )
- el a3l - Gl sl ASpiS) al Al
S Aalled) bl el adl cliwhiy aillad
sale) - gl yaldl Jasmll - aill - gl - 4 gl aal)

and Applications of Polymers. Basics of Ll e sl 505
Processing. Injection Molding. Extrusion.
Blowing. Thermoforming. Polymer Recycling.
References: 1pl )

India.

e Ghosh, A. K., & Dwivedi, M. (2020). Processability of polymeric composites. Springer

e Wypych, G. (2022). Handbook of polymers. Elsevier.
e Gedde, U. W., Hedengvist, M. S., Hakkarainen, M., Nilsson, F., & Das, O.
(2021). Applied polymer science (pp. 489-504). Cham, Switzerland: Springer.

Nonconventional Testing and . -
_ Aigdl 3 gl (ailiad s el e ol HLaaY)
C_our_se Properties of Advanced el 2 sal) gt A HEE
Title: . . . Janiial)
Engineering Materials

Course - . Contact hrs.
Code- Prerequisite Credit hrs. Lec. Tut L ab.
MDEG665 3 2 2 0
Course Class Works Prac/Oral Final Exam | Total | Exam Time hr.
Grades 40 20 40 100 3
Course Content: 1A (5 gina
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Introduction of NDT- Kinds of NDT-
Advantages and Disadvantages of NDT-
Mechanical properties - Materials Testing
Equipments - Nondestructive tests (Visual NDT
(VT), Ultrasonic NDT (UT), Radiography NDT
(RT), Eddy Current NDT (ET), Magnetic
Particle NDT (MT), Acoustic Emission NDT
(AE), , Dye Penetrant NDT (PT), Leak Testing

T Al WAl Glee - ASdSadl el Al
¢« NDT (VT) @ el ddlia yall &l laay)
ssaill ¢ NDT (UT) disall 358 Slasdll
NDT sl <yl « NDT (RT) elesd
¢ NDT (MT) skl clawal ¢ (ET)
g A ¢ ¢ NDT (AE) ismall Siagd!
GILERY) — (LT) il Jlad) « NDT (PT)
G basllall Gl LEAY) - A gl s A

(LT)) - Tribollogical tests - Metallurgical tests oSl
- Fracture tests
References: oS am

e I|da, N., & Meyendorf, N. (Eds.). (2019). Handbook of advanced nondestructive
evaluation (Vol. 10, pp. 978-3). Cham, Switzerland: Springer International Publishing.

e Vavilov, V., & Burleigh, D. (2020). Infrared thermography and thermal nondestructive
testing (p. 82). New York, NY, USA: Springer International Publishing.

Cpurse Failure of Materia_ls in Mechanical ey e

Title: Design

ggggfe Prerequisite Credit hrs. Lec. C?rnJﬁCt 175 Lab.
MDE666 3 2 2 0
Course Class Works Prac/Oral Final Exam | Total | Exam Time hr.
Grades 40 20 40 100 3
Course Content: o8l (o giaa

Modes of Mechanical Failure. Strength and
deformation of engineering metals, Dislocation
theory, Peierls stress, Elastic properties of
dislocations, Plastic deformation and slip.
Theories of Failure and their Use in Design..
High-Cycle Fatigue, Goodman Diagram.
Concepts of cumulative fatigue damage. Low-
Cycle Fatigue. 9. Stress Concentration, Local
Strain-Life Approach. Introduction to Linear
Elastic Fracture Mechanics, Griffith crack
theory, Fatigue crack growth properties,
Applications to life analysis and design,
Damage Tolerance and Fracture Control
Applications in Design. High Temperature
Effects (Creep, Thermo-Mechanical Fatigue).

Aigl Galaall o 595 8 SalSaall HlgiV) 3k
(@Al D yall al Al (Gl dlen) caldll i
(B gl g Jdl) il plas (3Y 3V (palll o sl
aslia e sa halada cilal) Canill 350 | aanal
9 sl pmidie cadl) | RS il )l
Sdaasia slall b sl gl g cdlga¥) S5
«Cudy ja g aa Ay ki o0 pall adldl sl 1S5S
dilai e clipli (il paa sl pailiad
b aSall ) Y Jaad Gk lall ayeal
Aadi yall 35 all il jd @l LEE apanaill & sl

(Al SalSaall anill 5 e 1Y

References:

1al )

e Thanapalan, K. (Ed.). (2020). Engineering Failure Analysis. BoD—Books on Demand.
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C'our_se Fracture Mechanics BTN LSS
Title:
Course . . Contact hrs.
Code- Prerequisite Credit hrs. Lec. Tut ™y
MDEG667 3 2 2 0
Course Class Works Prac/Oral Final Exam | Total | Exam Time hr.
Grades 40 20 40 100 3
Course Content: o8l (o giaa

Classification of types of failure. Ductile and
brittle fractures. Basics of linear elastic and
elasto-plastic  fracture mechanics. Crack
propagation. Method of determination of
fracture toughness. Safe design against failure.)
Explain the importance of flaw analysis in
structural design and safety assessments- Teach
the derivation of stress fields near the crack in
linear and non linear materials - Explain how
these stress/ strain fields relate to the fracture
criteria and understanding of their limitations.-
Illustrate how major fracture criteria are applied
in design and assessments.

Cagiai - &5yl e - sl KilSee il
ponail )l Aillia i 35k - ) susll g1 i
& Gl didas Laal Z ol sl am el
G adei - Ll Cilayiy el aanail)
iglaal) 2l & 380 e ol deaY) cYlaa
[ gal) SVl Ll ) 48 = 5 - Akl e
@.\'4}3_.\.‘5)}3;?@})&5” Onleay sda Jleaty)
avanaill 8 dat Sl ulee guki &b (S

Clandill

References:

:&\JAJ‘

e Gdoutos, E. E. (2020). Fracture mechanics: an introduction (Vol. 263). Springer Nature.

e Hertzberg, R. W., Vinci, R. P., & Hertzberg, J. L. (2020). Deformation and fracture
mechanics of engineering materials. John Wiley & Sons.

e Saxena, A. (2019). Advanced fracture mechanics and structural integrity. CRC Press.

e Anderson, T. L. (2017). Fracture mechanics: fundamentals and applications. CRC press.

Course Design of Handling and Liftin o e .

Title: ’ Equipmegnt. ’ Gy Hstiall Shans ppanst

ggz::e Prerequisite Credit hrs. Lec. C?rnJiCt S Lab.
MDE671 MDE571 3 2 2 0
Course Class Works Prac/Oral Final Exam | Total | Exam Time hr.
Grades 40 20 40 100 3
Course Content: sohal) 6 giaa

Introduction to handling and lifting equipment,
types of handling and lifting equipment (cranes,
hoists, winches, jacks, conveyors, etc.)
Standards and regulations for handling and
lifting equipment. Safety considerations in
design and operation. Loads and forces in

Claee gll bl Aglial lame (e dadia
(&) DUl (Y acladl ) ad 5 A Ll
&0 Al Claeay dalall &gl el
Jlaa¥) il s apaadll & Al @ lic)
ste Bl (s sl a8l g Al liall Cilaea (8 (5 581
daa ol daall (8Ll Jaall) @il Cilane
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handling and lifting. Forces acting on lifting
equipment (dead load, live load, wind load,
inertia). Stability of lifting equipment. Design
of lifting mechanisms. Design principles for

Giladl Yl 5 GUUaAll aaaill (galae | &d)ll <l
o 3 J& 5 gyl Aadail AL a5 511 5 Judludl
Gl 5 48§ gall g Dbl pranat 28 ) Dilaea (3

hooks, slings, chains, wires winches, hoists, and Ll 5 Al
cranes. Gear systems and power transmission in

lifting equipment. Design for safety and

reliability. Case studies and applications.

References: al )

[ J
Editrice Esculapio.

Engines. Springer International Publishing.

Ferrari, G., Onorati, A., & D'Errico, G. (2022). Internal combustion engines. Societa

Bilousov, I., Bulgakov, M., & Savchuk, V. (2020). Modern Marine Internal Combustion

e Han, Z. (2021). Simulation and optimization of internal combustion engines. SAE

International.

_(Izi(illjer:se Pressure Vessels Design Lozl de ol araas

gggs’e Prerequisite Credit hrs. Lec. CC_’PJECt 175 Lab.
MDEG672 3 2 2 0
Course Class Works Prac/Oral Final Exam | Total | Exam Time hr.
Grades 40 20 40 100 3
Course Content: o8l (o giaa

Pressure vessels, applications and types of
pressure vessels, codes and standards. Materials
for pressure vessels, selection criteria based on
pressure, temperature, corrosion resistance, and
properties of common pressure vessel materials
(steel, stainless steel, aluminum, etc.). Stress
analysis of pressure vessels, thin-walled and
thick-walled cylinder theory Stresses in heads
(spherical, ellipsoidal, torispherical). Design
calculations for pressure vessels, shell thickness
calculations. Head thickness calculations,
flange and gasket design. Fabrication and
inspection of pressure vessels, welding and
other fabrication processes. Finite element
analysis for pressure vessel design. Case studies
and practical applications.

sl de 5l ) 5l 5 liglas daraall A §Y dadie
DAY julaa carcall due of ol sa | julaall 5 2c ) 68l
JSUI A glia g 5l all daja g darall il e
Y ) Al brall Ao gl ol allad
Slga¥! Jidad (&) ¢asaie V) dlaall o il 3 il
ol @iy @l a4k daacal) de Y
Leel il syl (8 Clalead) Al 438 )
Glaws Sl 5 carall e Y dpapanail) Clilual)
Lo ol pandy aial ol dlan Gl 3580
dilai 6 AY) il Gllee 5 alallly daxiall
Lzl e gl aeail (FEA) 3saaall  jualiall

Aleal) cilipdatll 5 Alad) il s

References:

1pal el

e Gaddam, S. R. (2020). Design of Pressure Vessels. CRC Press.
e Mos, D. R. (2013). PRESSURE VESSEL DESIGN MANUAL.
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C_ourse Optimal Design JieY) aranaill
Title:
Course .. . Contact hrs.
Code- Prerequisite Credit hrs. Lec. Tut Lab.
MDEG673 3 2 2 0
Course Class Works Prac/Oral Final Exam | Total | Exam Time hr.
Grades 40 20 40 100 3
Course Content: o8l (o giaa

Introduction to Optimal Design: Definition and
importance of optimal design. Applications of
optimal design in various engineering fields.
Linear  programming  (LP),  Nonlinear
programming (NLP), Unconstrained and
constrained optimization problems. Design for
minimal parts and simplified assembly.
Material selection and process considerations.
Design for easy and efficient assembly.
Minimizing fasteners and assembly steps.
Introduction to optimization software packages
MATLAB and ANSYS. Case Studies and
Design Projects.

pranaill daaals iy pad JieY) maaill ) dadie
dauigl ¥ aall (8 JieY) aanaill ciliulas JiaY)
Abaall e daa ) ((LP) Akall A ) Adlisdll
praal 3aiall g 3l e Gueatl) JSLas «(NLP)
3 sall HLia) Jassall aeaidll 5 o) 31 e S50V sl
s Jlad s Jgw preat] aranal dglaall @il jlie |
&l pin A At ppenill Glhd y G
Al @bl 2 ANSYS 5 MATLAB (il

i) o Jlia g

References:

1pl el

and shells. Elsevier.

e Rozvany, G. I. (2016). Optimal design of flexural systems: beams, grillages, slabs, plates

e Farkas, J., & Jarmai, K. (2020). Analysis and optimum design of metal structures. CRC

Press.
Colrss Tribolo el ]
Title: 9y S
Course .. . Contact hrs.
Code: Prerequisite Credit hrs. Lec. Tut Lab.
MDEG674 3 2 2 0
Course Class Works Prac/Oral Final Exam | Total | Exam Time hr.
Grades 40 20 40 100 3
Course Content: o8l 6 giaa

Surface quality and characterization. Friction :
definition - sliding friction - adhesion -
ploughing and deformation - rolling friction -
liguid contact friction - friction and materials,
wear: definition - adhesive wear - abrasive wear
- surface fatigue wear - impact wear - wear due

Al - 4y i ASRY) - 7 gl ailad
Il & jall Aial - oyl jill Siald - 3Y 1Y)
ASiaf - wile (uadly ASial - 7 jaill ial -
- Lkl J<b - dayl il JSB - ady jas ST ) gal)
dagn JK - aslad) JS6 -z k) JIS KB
JSBI - a3 g bl JSB - eI Je i)
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to chemical reactions - wear of lubricated
contacts - wear of materials,. Hertzian analysis.
Theory of hydrodynamic lubrication. Boundary
and mixed lubrication modes. Hydrostatic
bearings. Elasto-hydrodynamic lubrication.
Lubricants and additives , gear friction, wear
and failure modes for gears, bears lubrication,
gear life.
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e Gohar, R., & Rahnejat, H. (2018). Fundamentals of tribology. World Scientific.

e Dienwiebel, M., & Bouchet, M. I. D. B. (Eds.). (2018). Advanced analytical methods in
tribology . Springer International Publishing.

e Abdelbary, A. (2020). Extreme tribology: fundamentals and challenges. CRC Press.

e Mate, C. M., & Carpick, R. W. (2019). Tribology on the small scale: a modern textbook
on friction, lubrication, and wear. Oxford graduate texts.
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5.3 Doctor of Philosophy (PhD) program in MDE
Sl aranail) dudia 8 d8LdY) B) ) 933 el g 3 345

The Doctor of Philosophy (PhD) program in Mechanical Design Engineering is designed to
blend advanced coursework with guided research. This approach assists students in
establishing a robust professional base and making innovative contributions to the design
engineering domain. The program’s ultimate goal is to equip students with the necessary skills
to emerge as technical leaders in various sectors such as industry, academia, or research
institutions.
Registration is available for research in the following fields:

1. Dynamics of Machinery

2. Materials Science and Engineering

3. Mechanical Design

Upon completion of the Ph.D. in Mechanical Design Engineering, graduates will be equipped
with the knowledge and skills to:

5.3.1 Graduate attributes of Doctor of Philosophy (PhD) program in MDE
Demonstrate a comprehensive knowledge of the core and advanced concepts of design
engineering.

1) Demonstrate the ability to conduct original research in emerging fields of
engineering design by identifying and solving problems that require the integration
of principles from mathematics, science, design engineering.

2) Demonstrate the ability to learn independently and work creatively, both
individually and as part of a research team.

3) Demonstrate strong communication skills, as evidenced by the ability to write a
doctoral thesis, publish research papers in peer-reviewed journals, and present
clearly at conferences and workshops.

4) Demonstrate commitment to the ethical principles, responsibilities, and norms of
design engineering practices.

5) Show success steps to obtain a job in the preferred sector, whether academia,
national research centers, or industry.

5.3.2 Learning outcomes of Doctor of Philosophy (PhD) program in MDE
By the completion of Mechanical Design Doctor of Philosophy (Ph. D.) program, the graduate
is expected to know and be able to fulfil the following competencies:

1) An advanced understanding of the changing knowledge base in mechanical design

engineering.

2) An ability to evaluate and synthesis the research and professional literature in
mechanical design engineering.

3) Advanced skills and techniques applicable to mechanical design engineering.
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4) Well-developed problem-solving abilities in mechanical design engineering,
characterized by flexibility of approach.

5) Advanced competencies in engineering professional expertise and scholarship.

6) A capacity to articulate their knowledge and understanding in oral and written
presentations.

7) An advanced understanding of the international context and sensitivities of
mechanical design engineering.

8) An appreciation of the design, conduct and reporting of original research.

9) A capacity to manage competing demands on time, including self-directed project
work.

10) A profound respect for truth and intellectual integrity, and for the ethics of
scholarship.

11) An appreciation of the ways in which advanced knowledge equips the student to
offer leadership in the specialist area.

12) The capacity to value and participate in projects which require teamwork.

13) An understanding of the significance and value of their knowledge to the wider
community (including business and industry).

14) A capacity to engage where appropriate with issues in contemporary society.

15) Advanced working skills in the application of computer systems and software and
a receptiveness to the opportunities offered by new technologies.

5.3.3 Construction of Doctor of Philosophy (PhD) program in MDE

Applicants seeking admission to the program must hold a Master of Science degree in
Engineering from an accredited university. Applicants will be required to attend an admission
exam. However, if an applicant fails the admission exam, they may be required by the
Department/Program to complete a qualifying course. To gain admission after completing the
qualifying course, the applicant must achieve an average grade of at least 3.0.

Once the admission exam is passed or the qualifying courses is successfully completed, the
applicant becomes eligible to enroll in the required courses for the PhD program. These
required courses are equivalent to 9 credit hours at the 600- or 700-level from Table 5-11 and
Table 5-12. A passing grade for a course is considered to be an average of at least 3.0.

Upon completion of the required courses, the applicant will be required to submit a preliminary
research proposal. Based on the requirements of the research proposal, the
Department/Program will assign a primary advisor to the applicant.

Subsequently, in consultation with the advisor, the applicant will undertake specialized PhD
courses. These courses include three elective courses at the 600- or 700-level, focusing on the
research topic. The selection of these courses can be made from offerings within the university
or through collaborative agreements with other universities. The advisor may deem these
courses necessary for the applicant's development of research skills and abilities. These courses
will be completed during the academic year. The competencies matrix for each course in the
PhD Program is shown in Table 5-14.
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Table 5-11 Basic Ph.D. Courses in Mechanical Design Engineering.

x| [<F) (<)
< RS =
T 51
No. Code Pre-requisite Course Name = % %Eﬂ o g E
HIEIEEE R EE
olo|x |iT |
Dynamics of Machinery
1 MDEG601 Applleq Finite Elements 3 a0l 20 | 20 |100] 3
Analysis
2 MDEG602 Numerical Analysis 3 140] 20 | 40 |100| 3
3 MDEG611 Introduc_tlon to continuum 3 a0l 20 | 20 |100] 3
Mechanics
4 MDE651 Nonlinear Vibrations 3 1401 20 | 40 |100] 3
5 MDEG652 [Digital signal processing 3 1401 20 | 40 |100] 3
6 MDE®653 Machinery fault diagnosis 3 140] 20 | 40 |100| 3
7 MDEG654 Rotor Dynamics 3 140] 20 | 40 |100| 3
8 MDE655 [Data-driven maintenance 3 1401 20 | 40 |100] 3
9 MDEG656 Advanced Signal Processing | 3 |40] 20 | 40 |100] 3
10 MDEG657 Advanc_ed Machines 3 140l 20 | 20 [100] 3
IDynamics
11 MDEG658 Robotics 3 1401 20 | 40 |100] 3
12 MDE659 Advanced Maintenance 3 1401 20 | 40 |100] 3
management
Materials Science and Engineering
1 MDEG601 Appllec_i Finite Elements 3 la0l 20 | 20 |100] 3
Analysis
2 MDE661 Materials Characterization 3 140] 20 | 40 |100| 3
3 MDEG662 Engineering Nanomaterials 3 140] 20 | 40 |100| 3
4 MDE663 [Biomaterials 3 1401 20 | 40 |100] 3
5 MDEG664 Polyme_rlc Materials 3 140l 20 | 20 l100] 3
Processing
MDEG665 Nonconventional Testing and
6 Properties of Advanced 3 1401 20 | 40 |100] 3
Engineering Materials
7 MDEG666 Failure pfmate_rlalsm 3 laol 20 | 20 |100] 3
mechanical design
8 MDEG667 Fracture Mechanics 3 (40| 20 | 40 |100| 3
9 MDEG668 Advanced Stress Analysis 3 140] 20 | 40 |100| 3
10 MDE669 Elasticity and Plasticity 3 1401 20 | 40 |100] 3
Mechanical Design
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1 MDEG601 Applleq Finite Elements 3 40| 20 | 20 |100] 3
Analysis

2 MDEG602 Numerical Analysis 3 140| 20 | 40 |100| 3

3 MDE671 ID_es_lgn of H_andllng and 3 la0l 20 | 20 |100] 3
Lifting Equipment

4 MDEG672 Pressure Vessels Design 3 140] 20 | 40 |100] 3

5 MDEG673 Optimal Design 3 140] 20 | 40 |100| 3

6 MDEG674 Tribology 3 140] 20 | 40 |100| 3

*Under the guidance of their academic advisor, students must choose a minimum of nine (9)
credit hours from the elective courses for the Advanced Diploma in one of the disciplines
outlined in Table 5-11, subject to the approval of the Scientific Department Council.

Table 5-12 Specialized Ph.D. courses in Mechanical Design Engineering.

A 5] )
15|18 o B =
.. T ol s
No.| Code [Pre-requisite Course Name = % % g o 2 E
BlE8|e9 El" | g
OO |® (i i
Dynamics of Machinery
1 MDE701 | MDE601 |Advanced Finite Element 3 (40l 20 | 20 |100] 3
Method
2 | MDE711| MDE611 |Advanced continuum mechanics| 3 | 40| 20 | 40 [100] 3
3 MDE712 Adv_anceq reliability 3 401 20 | 20 |100] 3
Engineering
4 | MDE751| MDE654 |Advanced Rotor Dynamics 3140 20 | 40 [100] 3
5 MDE752 \Vibration of Non-Linear 3140l 20 | 20 1001 3
Systems
6 | MDE753 Robotics Technology 3 140]| 20 | 40 |100]| 3
Materials Science and Engineering
1 MDE701 | MDE601 |Advanced Finite Element 3 (a0l 20 | 20 | 100] 3
Method
2 | MDE761 Advanced Materials science 3 140]| 20 | 40 |100]| 3
3 MDE762 Advaqced Engineering 3140l 20 | 20 |100] 3
Materials
4 MDE763 IDeformgtlon and Frgcture 3 a0 20 | 20 |100] 3
Mechanics of Materials
5 MDE764 Fundarr_lentals (_)f Corrosion 3 a0l 20 | 20 |100] 3
Protection Design
5 MDE765 Nanotechnology: Syn_the3|s, 3140l 20 | 20 |100] 3
Structure and Properties
Mechanical Design
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1 MDE701 | MDE601 Applleq Finite Elements 3 {40l 20 | 20 |100] 3
Analysis
5 | MDET712 Advanced reliability 3 |40l 20 | 20 |100] 3
Engineering
3 | MDE771 Advanced Mechanical Design | 3 | 40| 20 | 40 [100| 3
4 MDE772| MDE674 Ad_vanced Engineering 3 401 20 | 20 |100] 3
Tribology
*In consultation with their primary supervisor and subject to the approval of the Scientific
Department Council, students must select a minimum of nine (9) credit hours from the
specialized courses for the Doctor of Philosophy in Engineering, as outlined in Table 5-12.
Table 5-13 Ph.D. Thesis in Mechanical Design Engineering.
%
. T
No. Code Pre-requisite Course Name| =
o
(b}
8
1 | MDE951 |1.Ph.D. Basic courses (9 credit) with a GPA of 3.0 at PhD Thesis 12
> | MDE961 [least and with a minimum of 2.7 points in each course.  [PhD Thesis | 12
3 | MDE97L 2.Passing the first and second stage of the academic BhD Thesis 2
researches.

Table 5-14 The courses and graduate attributies relationships for the PhD graduate in

mechanical design engineering.

Graduate Attributes
No. Code Course Name
112]|3]4]5
1 MDEG601 |Applied Finite Elements Analysis v
2 MDE602 |Numerical Analysis NIV
3 MDE®611 [Introduction to continuum Mechanics N N
4 MDE®651 [Nonlinear Vibrations NN A N
5 MDEG652 |Digital signal processing N N N,
6 MDE653 [Machinery fault diagnosis A EREE R
7 MDE654 |Rotor Dynamics N A N
8 MDE655 |[Data-driven maintenance NIV A
9 MDE®656 |Advanced Signal Processing N A N A
10 MDE®657 |Advanced Machines Dynamics v |
11 MDEG658 |Robotics N NN Y
12 MDEG659 [Advanced Maintenance management N N A
13 MDEG61 |Materials Characterization N \ N
14 | MDEG662 [Engineering Nanomaterials \ v |
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15 MDEG663 |[Biomaterials N R

16 MDE664 |Polymeric Materials Processing N
Nonconventional Testing and Properties of

L7 MDEG65 Advanced Engineering I\%Iaterials i v v

18 MDE666 [Failure of materials in mechanical design N ~

19 | MDE667 [Fracture Mechanics N N N

20 MDE668 |Advanced Stress Analysis v N

21 MDEG669 [Elasticity and Plasticity NIV Y

2 MDEG671 |Design of Handling and Lifting Equipment v Y

23 MDEG672 |Pressure Vessels Design NIV VA

24 MDEG673 |Optimal Design NV

25 | MDE674 [Tribology \ \ v

26 MDE701 |Advanced Finite Element Method N ~

27 MDE711 [Advanced continuum mechanics \

28 MDE712 |Advanced reliability Engineering v v

29 MDE751 |Advanced Rotor Dynamics NIV Y N

30 MDE752 |Vibration of Non-Linear Systems NIV

31 MDE753 |Robotics Technology v |

32 MDE761 |Advanced Materials science N

33 MDE762 [Advanced Engineering Materials N N

34 MDE763 Deformation and Fracture Mechanics of J J
Materials

35 MDE764 |[Fundamentals of Corrosion Protection Design N A

36 MDE765 glgnpztﬁ(izgsnology: Synthesis, Structure and Jlvlv

37 MDE771 |Advanced Mechanical Design N A

38 MDE772 |Advanced Engineering Tribology N N A

5.3.4 Courses Content of Doctor of Philosophy (PhD) program in MDE

The Course content of the above listed courses for the Ph.D. of Mechanical Design are listed
below:

%(illjer_se Applied Finite Elements Analysis Al 83 gaaall jualial) Judas
Course .. ) Contact hrs.

Code- Prerequisite Credit hrs. Loc. Tut 2.
MDEG01 3 2 2 0
Course Class Works Prac/Oral Final Exam | Total | Exam Time hr.
Grades 40 20 40 100 3
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Course Content:

1A g g

Introduction:  Importance. Introduction to
machinery condition monitoring and fault
diagnosis techniques. Maintenance strategies.
Planning a predictive maintenance program.
Vibration Terminology in fault diagnosis field.
Vibration sensors. Mounting methods of
sensors. Other Fault Diagnosis Techniques. An
overview of signal processing and spectral
analysis.  Signal  representations.  Phase
measurements. Overview of different types of
machinery faults and their consequences. How
to differentiate between faults using vibration
measurements. Corrective actions: Balancing,
alignment techniques, vibration isolation, tuned
dynamic absorber. Case studies of vibration-
based fault diagnosis.

e Adlinal ¢ 1Y) e dale 5 i Dl il
U 480 je i) dadia el e g YY) JUac
Gl Yl ddas eUadY) ey
cUadY) and s ol 3l 3ia ) A8 e s ) A Y)
oaniil Al clad oY) dias alasaul
Gl Aaliie VT A 1Y) Gelad e cUadd)
Jalasi sl LAY dallan 5 ,AY) elbal) jadlds
oadd landat Glanlil) o sl calul jo calitul)

Agsail) Al mal yy 8 eladl!

References:

;@\)‘d\

e Ragab SA, Fayed HE. (2018) Introduction to Finite Element Analysis for Engineers:

CRC Press;.

e Szabo, B., & Babuska, I. (2021). Finite Element Analysis: Method, Verification and

Validation.

e Kurowski, P. M. (2022). Finite element analysis for design engineers. SAE International.

_ClziotllJer:se Numerical Analysis e s

ggggfe Prerequisite Credit hrs. Loc. C?rnJiCt 75 L ab.
MDEG602 3 2 2 0
Course Class Works Prac/Oral Final Exam | Total | Exam Time hr.
Grades 40 20 40 100 3
Course Content: o8l (g giaa

Advanced tobics in Finite differences. Finite
difference stability. Finite difference accuracy.
Initial and boundary value problems with
applications  in  structures,  mechanical
vibrations, Hydrodynamic slide bearing,
hydrodynamic Journal bearings, steady and
transient heat transfer. Numerical integration
and differentiation. Solution of simultaneous
differential equations. Introduction to Partial
Differential Equations, Parabolic Partial

DSl Basaaall culd g jdll | 4 dania Cile guiage
Ladll JSUie 33sama (auall A83 3gasall (5l
31 Y 5 Sl 3 clipdaill aa dpaal) 300 53
Ad il ASaaliagpuedl  delaey @SSl
&L\Ju\ BJ\)&J\ d\s.u\j c:’\T.\S:\AL'\:m})J*J\ dA\AA}
C¥aadl Ja ol ey JalSill el
Aloalill cValead) 8 dadie e jidl dloaldl
A Al Alealal cValed! g )
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Differential  Equations,  Elliptic  Partial
Differential Equations
References: HoaPam

e Epperson, J. F. (2021). An introduction to numerical methods and analysis. John Wiley

& Sons.

e Leader, J. J. (2022). Numerical analysis and scientific computation. CRC Press.

e Linz, P. (2019). Theoretical numerical analysis. Courier Dover Publications.

e Deuflhard, P., & Hohmann, A. (2021). Numerical Analysis: A First Course in Scientific
Computation. Walter de Gruyter GmbH & Co KG.

Cpu rse Introduction to (_:ontinuum Aol loan ) 1SS i

Title: Mechanics T

ggg:’e Prerequisite Credit hrs. Lec. CC_’PJECt 175 Lab.
MDE611 3 2 2 0
Course Class Works Prac/Oral Final Exam | Total | Exam Time hr.
Grades 40 20 40 100 3
Course Content: s8¢ giaa

Introduction to the course, Mathematical
preliminaries, Vector and tensor algebra,
Tensor analysis, derivatives of functions with
respect to tensors Fields, div, grad, curl,
Divergence theorem, transport theorem.
Kinematics , Configurations of a body,
displacement, velocity, motion, Deformation
gradient, rotation, stretch, strain, strain rate,
spin tensor, Assumption of small deformation
and small strain -Balance laws, Balances of
mass, linear momentum and angular
momentum, Contact forces and the concept of
stress, Balance of energy and Clausius-Duhem
inequality

asidl Ll sl ciledia s ginall daedie
Jsiad dlly JIsall Cliidia ¢ 53 gall Jalat ¢ 55 5all
4 ks caclall 4 ks ccurl «grad «div el i sall
M.c_).mn c:\A\JY\ cyu.naj\ Gl S5 il SJail)
Jaza (Jlaaiy canadll ‘Q\)}ﬂ\ soﬂ\ GJ.ﬁ ‘Z\SJQ\
‘):\5...45\ n}i}ﬂ\ Ul yial sO\JJﬂ\ Mg cJaaryl
AN 3 ol ol @ - uall Jlasl)
psedas Juai¥l s 58 gl Sl pa 5 adll w3 5l
o 33 saw OIS Alia 5 AL () 35 e g g )

References:

1pal el

e Mase, G. T., Smelser, R. E., & Rossmann, J. S. (2020). Continuum mechanics for

engineers. CRC press.

e Athanasiou, K., & Natoli, R. (2022). Introduction to continuum biomechanics. Springer

Nature.

e Anand, L., & Govindjee, S. (2020). Continuum mechanics of solids. Oxford University

Press.
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_leicilljer:se Nonlinear Vibrations dadll Syl <l ) yaY)

gggse Prerequisite Credit hrs. Lec. C(?I_nJECt il Lab.
MDEG51 3 2 2 0
Course Class Works Prac/Oral Final Exam | Total | Exam Time hr.
Grades 40 20 40 100 3
Course Content: ‘ ; ‘ o8l (o giaa
Introduction:  Definition and importance. | s« 4yl e Al dna¥)y cay il danidll

Examples of nonlinear systems exhibiting

vibrations. Overview of analytical and
computational methods. Mathematical
Foundations:  Introduction to  nonlinear

differential equations and phase portraits.
Bifurcation theory: identification and analysis
of various types of bifurcations. Chaotic
behavior in nonlinear systems: Nonlinear
Vibration Analysis Techniques: Analytical

Sle dale 3ol Yl ek Ll ddadl)
Hadia +Aacaly N a1 Abeadl 5 LI Cullud)
Aok )shll ) sasdihaall ye dloaliill Ci¥alaall
Ol i) e dalida t\}a\ Jalad g past e il
Gl dghall ye Al g sl Gl
GBI At 3k Adadll el )Y Jias
Bana e giage Als pall (5 ghie Jilad dpa0nl)
IQJ\:J\ &L.'aj}“ dj-’ BT ol LAl Cd_d\ YAV
ASiSall Al (4 asdll Al e

methods. Numerical methods. Phase plane LSl
analysis. Specific Topics: Duffing oscillator.

Van der Pol oscillator. Nonlinear normal

modes. Chaos in mechanical systems.

Applications.

References: a2l )

e Kirack, M., & Gross, J. (2019). Harmonic balance for nonlinear vibration problems (Vol.

1). Cham: Springer International Publishing.

e Kovacic, I. (2020). Nonlinear oscillations. Cham, Germany: Springer International

Publishing.
?ﬁlljer_se Digital signal processing daad Hll Gl HLEY) Aadlas
Course .. . Contact hrs.
Code- Prerequisite Credit hrs. Lec. Tut Lab.
MDEG652 3 2 2 0
Course Class Works Prac/Oral Final Exam | Total | Exam Time hr.
Grades 40 20 40 100 3
Course Content: oAl (s giaa

Definition and types of digital signals (discrete-
time, finite duration, periodic, etc.). Advantages
of digital signal processing over analog signal
processing. Applications. Mathematical
Foundations:  Discrete-time  signals and

Be ¢aaiia (o)) Aad )l il LIV 15 Cay e
A 1) ol LEY) Aadlee W e (&) A 50 chadaa
o) landail) 4 el el LaY) Aalleay 45 e
isad Aladie i) delaily il Ll Al
Jisadll L wpdl 585 (DFT) Jaaiiall 4y )8
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systems. Discrete Fourier Transform (DFT) and
Fast Fourier. Transform (FFT). Z-transform and
its applications in system analysis. Convolution
and its applications in filtering. Sampling and
quantization. Digital Filter Design. Design
considerations: filter order, phase response,
stability. Digital Signal Processing Techniques:

VAT Bl it 8 alekiy Z Jisas (FFT)
pranal aaaSill 5 Cilipall 381 i ) 6 Adlida
ddaaail) il f :?:\A.Laﬂ\ Gl e G.Aﬁ_)l\ yilal)
Al clas Hogaly dla el dlaidl
el Jiat ilal) Qs e ) sy
YT Aallee Nl 3aaete <l LEY) dallre
(LMS) orall eyl L )y)sa Aasi)

Spectral analysis. Wavelet analysis. Multirate S i e
signal processing. Adaptive signal processing:

least mean squares (LMS) algorithm, Kalman

filter.

References: s )

e Nigmatullin, R. R., Lino, P., & Maione, G. (2020). New Digital Signal Processing
Methods. Springer Nature Switzerland AG, Cham.
o Steiglitz, K. (2020). Digital Signal Processing Primer. Courier Dover Publications.

_C;;)trer:se Machinery fault diagnosis G Juae | paniis

ggggfe Prerequisite Credit hrs. Lec. C?JECJ[ I ™y
MDE653 3 2 2 0
Course Class Works Prac/Oral Final Exam | Total | Exam Time hr.
Grades 40 20 40 100 3
Course Content: o8l (o giaa

Introduction:  Importance. Introduction to
machinery condition monitoring and fault
diagnosis techniques. Maintenance strategies.
Planning a predictive maintenance program.
Vibration Terminology in fault diagnosis field.
Vibration sensors. Mounting methods of
sensors. Other Fault Diagnosis Techniques. An
overview of signal processing and spectral
analysis.  Signal  representations.  Phase
measurements. Overview of different types of
machinery faults and their consequences. How
to differentiate between faults using vibration
measurements. Corrective actions: Balancing,
alignment techniques, vibration isolation, tuned
dynamic absorber. Case studies of vibration-
based fault diagnosis.

e Adlinal ¢1 Y e dale 5 i Dl il
U 380 jo i) dadia el e 5 YY) JUac
Glmbad :515Y) st sadY) (el
cUadY) (andii ol ) yia ) Ad) e culuin ) yiaY)
gl Al alad yo ) kel Jlas aladiuly
Gl Aaliie VT A 1Y) Gelad e eUady)
Jalai gl Lyl dallas s AY) cUadYl adiis
i lankat Glaplil) o Al ol jo calitd)

Ayl Llpall mal & ellaay)

References:

1al )

e Yang, R., & Zhong, M. (2022). Machine learning-based fault diagnosis for industrial

engineering systems. CRC Press.
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systems. Springer International Publishing.

filtering analysis. Springer.

e Escobet, T., Bregon, A., Pulido, B., & Puig, V. (2019). Fault diagnosis of dynamic
e Wang, Z.,, Wang, Y., & Ji, Z. (2022). Advances in fault detection and diagnosis using

e Liu, Y., Hu,B., &Dai,Y. (2019). Intelligent Fault Diagnosis and Remaining Useful Life,

Springer.
Course Rotor Dynamics )2l YY) Sl
Title: o
Course . . Contact hrs.
Code- Prerequisite Credit hrs. Lec. Tut Lab.
MDE654 3 2 2 0
Course Class Works Prac/Oral Final Exam | Total Exam Time hr.
Grades 40 20 40 100 3
Course Content: o8l (o sina

Definition and importance of rotor dynamics.
Historical overview. Applications. Classification
of rotors. Mathematical Foundations: Lagrange's
equations of motion. Hamilton's principle. Rotor
equations of motion in various coordinate systems.
Matrix formulation of rotor equations. Rotor
Dynamics Fundamentals: Critical speeds and
unbalance  response.  Campbell  diagrams.
Balancing of rotors. Flexible rotor dynamics:
modeling, analysis, and stability. Gyroscopic
effects. Shaft whirl and whip. Bearings and their
influence on rotor dynamics. Analysis Techniques:
Analytical  methods.  Numerical  methods.
Experimental methods. Design Considerations.
Advanced Topics: Oil-whip and oil-whirl
instability. Internal friction and hysteresis. Rotor-
stator interaction. Transient analysis. Rotor-
bearing dynamics. Rotor vibrations active control.

kil 4 U Aaal ) sall ClSaaliny dyanl 5 iy s
FaY O¥alee dnal )l Gal Gl sal) Cagas
dadail 8 A< Hall Sl pall ca¥oles (o silals T3S jall
B sall iV aleall 38 ghias Aelua Adlisa)l CEaY)
Llaial s Aa all cle 1) sall il bl
Sy &l ) gall 45 ) g0 Judl€ Slakada ) 5l aae
il ey Jdadll g dadall Al )l
Gl e b iliy Juatll ol S A Sug e
Fgaaad) 5kl Al ) - Jdal) s ) gall
el Gl g s apenalll Glllaie Aoy 2l (3 k)
LR E LAY RRCIV (- DU PR PSP | A
ASaill ) sall ae Jpenill s )S CilSaaliny 5 ylel) A

Vsl < 31 el b Jadl)

References:

:&‘)A-“

e Dimarogonas, A. D., Paipetis, S. A., & Chondros, T. G. (2013). Analytical methods in rotor

dynamics. Springer Science & Business Media.

e Yoon, S.Y. Lin, Z., Allaire, P. E., Yoon, S. Y.

, Lin, Z., & Allaire, P. E. (2013). Introduction

to rotor dynamics. Control of Surge in Centrifugal Compressors by Active Magnetic Bearings:

Theory and Implementation, 17-55.

e Tiwari, R. (2017). Rotor systems: analysis and identification. CRC press.
e Vollan, A., & Komzsik, L. (2012). Computational techniques of rotor dynamics with the finite

element method. CRC press.
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Course Title: Data-driven maintenance Gl e sadiea) Lilual)
. . . Contact hrs.
Course Code: Prerequisite Credit hrs. Lo, Tut b
MDEG655 3 2 2 0
Course Class Works Prac/Oral Flic; Total Exam Time
Grades Exam hr.
40 20 40 100 3
Course Content: o8l (o giaa

Comparing

sets

Introduction - Benefits of Data-Driven Maintenance-
Basic reliability theory - non-repairable systems -
Different data analysis rules - Repairable systems -
real-life application data
Importance of Data Analysis in Maintenance -
Statistical techniques in maintenance - Analysis of
application data taken from life - Techniques
between artificial intelligence in maintenance-Future
of Data-Driven Maintenance.

- bl e adiad) Bluall ) g - detia
ALE ) alail) - Al A8 sl 4l
- adbidd) bl Jias ael @ - ZOlad
Cle sana A5l - oAl ALEN dakY)
Jalas 4.}«8\ -sball e DJPLA Cilandat lily
o dlany) ciluwll bl 8 et
e sdgale ik clly Jdad - Aluall
‘; G‘:L\Lm}“ <S4l O Q\:us.\ - cl:\;”
ENT Faer!

References:

;@\)‘d\

& Macii,

E. (2021).

Data-driven

e Alshakhshir, F., & Howell, M. T. (2021). Data Driven Energy Centered Maintenance.
CRC Press.

e Cerquitelli, T., Nikolakis, N., Morra, L., Bellagarda, A., Orlando, M., Salokangas, R., ...

predictive maintenance:
primer. Predictive Maintenance in Smart Factories: Architectures, Methodologies, and
Use-cases, 39-73.

e Alshakhshir, F., & Howell, M. T. (2021). Data Driven Energy Centered Maintenance.

A methodology

CRC Press.
?ﬁlljer_se Advanced Signal Processing <l LE dandiall Aadlaal)
Course .. . Contact hrs.
Code- Prerequisite Credit hrs. Lec. Tut Lab.
MDE656 3 2 2 0
Course Class Works Prac/Oral Final Exam | Total | Exam Time hr.
Grades 40 20 40 100 3
Course Content: soohal) 6 giaa

concepts.

Spectral Analysis:

Introduction: Review of basic signal processing
Introduction to advanced signal
processing topics. Wavelets and Filter Banks.
Advanced methods for
spectral estimation. High-resolution spectral
analysis. Time-frequency analysis. Adaptive
Signal Processing: Fundamentals of adaptive

<Ly

ialle

LY Aadleal dpuli) asliall deal ye sdedidll
Aeiiall
Gob il didaall Gl dgiy Gl sl
A Mo ikl Jdadll sl il G
LY dallee 2355 (el G genall Jilail
Gliply ekl clad el alalld aesal
dalad |yl praa gl dalatll Aaall daal)

Gle gngal  dadia
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filters. Adaptive filter applications. Empirical
mode decomposition. Local mean
decomposition. Empirical wavelet transform.
Statistical Signal Processing. Machine Learning
for Signal Processing. Signal Processing for Big
Data. Applications of advanced signal
processing techniques.

Al i eyl sl Jisad Jaall o il
L) dalled V) aleill Aglasy) o jLay)
Gl il Aadal) cllll @l jLEY) dalle

Auadiiall <l LY Aallas

References:

:&\)AS\

o Steiglitz, K. (2020). Digital Signal Processing Primer. Courier Dover Publications.
e Nigmatullin, R. R., Lino, P., & Maione, G. (2020). New Digital Signal Processing
Methods. Springer Nature Switzerland AG, Cham.

_(Izi(illjer:se Advanced Machines Dynamics Laadial) YY) 1Sl

ggggf’e Prerequisite Credit hrs. Lec. CC_’PJECt 175 Lab.
MDEG657 3 2 2 0
Course Class Works Prac/Oral Final Exam | Total | Exam Time hr.
Grades 40 20 40 100 3
Course Content: sodall g gina

Introduction: Definition of rigid bodies and
their motion. Overview of rigid body motion
concepts (translation and rotation).
Applications of rigid-body dynamics in various
fields. Rigid body Kinematics in three
dimensions: Representations of motion. Euler
angles and rotation transformation matrices.
Time derivatives of Euler angles (angular
velocity and angular acceleration). Relative
motion: moving reference frames. Rigid-Body
Dynamics in Three Dimensions: Impulse-
Momentum Method. Work-Energy Method.
Force-Mass-Acceleration Method.

dale 3l LS a  dalall alua ) iy e rdasial)
(O 5 QYT Adeal) monl) 48 pn anlie e
calide A dliall sl cilSalis cilipks

;JLQ_.J a0 ‘;A lall (u.u;j\ GlS a Yl
Jasal b shany bl Ll AS jal) LG

A pudl) Llsh Ll s 5 dgsa 3l clsidiall ol sal
B Al A8 el (o) ) g bl 5 450 30

b el ) Sty AS el el
Janll 45y 5l adlal) o3 311 48 ha calay] 2530

ALY 55 8l o st 48yl A8l

References:

1al )

e Uicker Jr, J. J., Pennock, G. R., & Shigley, J. E. (2023). Theory of machines and

mechanisms. Cambridge University Press.

e Uicker Jr, J. J., Pennock, G. R., & Shigley, J. E. (2023). Theory of machines and

mechanisms. Cambridge University Press.

e Mata, A. S, Torras, A. B., Carrillo, J. A. C., Juanco, F. E., Fernandez, A. J. G., Martinez,

F. N, & Fernandez, A. O.
mechanisms (Vol. 40). Cham: Springer.

(2016). Fundamentals of machine theory and
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Course .

< \
Title- Robotics 525)]
Course .. . Contact hrs.
Code- Prerequisite Credit hrs. Lec. Tut ™y
MDE®658 3 2 2 0
Course Class Works Prac/Oral Final Exam | Total | Exam Time hr.
Grades 40 20 40 100 3
Course Content: o8l (o giaa

Introduction to Robotics: Definition and history
of robotics. Different types of robots (industrial,
mobile, humanoid, etc.). Applications of
robotics in various fields. Social and ethical
implications of robotics. Robot Kinematics:
Introduction to frames of reference and
coordinate systems. Forward and inverse
kinematics of robots (serial and parallel
manipulators). Jacobian matrix and its
applications.  Singularity  analysis  and
avoidance. Robot Dynamics: Lagrangian and
Newtonian dynamics. Force and torque
analysis. Motion planning and trajectory
generation. Introduction to control systems and
feedback control. Sensors and Actuators. Robot
Programming.

g5l g g )l g g gyl 1l o g 1) B Aadie
OBY) A eVl (B i )l clinla
sl QLS ja il g I ABSIAN) 5 de Laia)
LAY Akl g duea yall @l eyl ) dadia
Gpe Sall) g gl dpuall s dpalal) Al

dngdadl Al (mlgdly  cululidll
LS uadlly 2@l Jidas Ll
3l sl (signy gl e Y Sl 1 s s )l

Aadia jlusall 255 AS jall laglads o) 553l a3
3eal daal ) AL aSadlly aSadll Ay
srs ) Ay S yadll g jlaiinY)

References: el

e Niku, S. B. (2020). Introduction to robotics: analysis, control, applications. John Wiley
& Sons.

e Siciliano B, Khatib O. (2016) Springer Handbook of Robotics: Springer International
Publishing.

C_ourse Advanced Maintenance Aesiiad) Al 51

Title: management ) ’

gggg‘?e Prerequisite Credit hrs. ec. C(_)I_nJECt I L ab.

MDEG659 3 2 2 0

Course Class Works Prac/Oral Final Exam | Total | Exam Time hr.

Grades 40 20 40 100 3

Course Content: 1ol (s giaa

Introduction to Maintenance Management-
Modern Maintenance Management Practice in
Perspective - Benefit and principles of
Maintenance Planning - Benefit and principles

aleall 50 Ao lae - Dluall 5,03 3 Aedie
- Alpall dayladd foolue s 5l - shaiall 3 A3paal)
el - Jeall yal gf 5512l Ailuall A1 gaa fs0lua 523
Alpall - Goaall 500 - asalls il e
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of Maintenance Scheduling- Work Order
Management- Examples of Forms and
Resources - Inventory Management- Reliability
Centered  Maintenance  (RCM)-  Total
Productive Maintenance (TPM)- Computerized
Maintenance Management Systems (CMMS)-
Predictive  Maintenance- Condition-Based
Maintenance.

-:\...AS]\ 3.:\:\.1:‘2“ LM\ -3.43}4}«5\ JPBJM\
- Ayl Alall - A sl Alecall 3y dalail
Al e Al luall

References:

1aal

e Lughofer, E., & Sayed-Mouchaweh, M. (Eds.). (2019). Predictive maintenance in
dynamic systems: advanced methods, decision support tools and real-world applications.

Springer.

e Niebel, B. W.(2017), Maintenance management (3rd ed.). Prentice Hall.

_(Izi(illjer:se Materials Characterization 3 gall Cara 63

ggggfe Prerequisite Credit hrs. Lec. C?JECJ[ I ™y
MDE661 3 2 2 0
Course Class Works Prac/Oral Final Exam | Total | Exam Time hr.
Grades 40 20 40 100 3
Course Content: s o8l (o giaa

Characterization techniques for crystal structure
and composition, Characterization methods for
phase changes. Error analysis and statistical
measurements, Crystal structure and grain size,
Microstructure  and  crystal  orientation.
Advanced topics area of Materials Science and
Engineering. Thermal Characterization of
Materials by Differential Scanning Calorimeter

Cra sl b ¢ ol el Capem gl i
¢ Agbaay) ciluldl 5 eUadl) Jalas ) ghall <l il
Lgaall ddl ¢ ol aaadly o)) S
P Aadiie e g ge L) S o5kl 4a gl
Lelha¥ly dpeplall G 5 ) all Capa il
‘(TGA) ng‘)\‘)aj\ EJ\JAJ\ old 15159} Z\L.u\).\

(DSC), Thermal Characterization of Natural oalall g ST endll
and Synthetic Fibres by Thermogravemetric

Analyser  (TGA), Scanning Electron

Microscope.

References: sl

e Singh, M. K., & Singh, A. (2021). Characterization of Polymers and Fibers. Woodhead

Publishing.

e Lee, M. (2017). X-Ray diffraction for materials research: from fundamentals to

applications. CRC Press.

o Callister Jr, W. D., & Rethwisch, D. G. (2020). Fundamentals of materials science and
engineering: an integrated approach. John Wiley & Sons.
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Course . . . o
Title: Engineering Nanomaterials Ligl) 4y ) 3 sall
Course . : Contact hrs.
Code- Prerequisite Credit hrs. Lec. Tut L ab.
MDEG662 3 2 2 0
Course Class Works Prac/Oral Final Exam | Total Exam Time hr.
Grades 40 20 40 100 3
Course Content: o8l (o siaa

Graphene and Its Composites, Synthesis Methods:
Top-Down  Approach, Bottom-Up Approach,
Physical and Chemical Properties. Composites with
Polymers, Metals, Metal Oxides. Mechanical and
Electronics Engineering Applications. Carbon
Nanotubes and Their Composites. Metal Organic
Frameworks (MOFs). Conducting Polymers and
Their Composites. Synthesis of Thin Film and Its
Application: Techniques in Thin Film Fabrication,

AT 3 sall e 288 a5l al) iy s
s gl () Jand a8 sk s gl 46
Ly iy 3l Gl 530 i ) e
215 il gl e Gl jall LS e
Ay Y1 SISl il Aised)

3 gl Lgalapdai g 4y yia il () 53 ySI il
Alea sall &y ) sl ol sall Agineal) 4 gacanll
388 )1 i 52l (3185 Lelinlat 5 el U
sl 2l Lot Byl Ll

Physical Vapor Deposition, Chemical Vapor I
Deposition (CVD). ol (Al
References: | saa) yal)

e Mubarak, N. M., Khalid, M., Walvekar, R., & Numan, A. (2021). Contemporary
nanomaterials in material engineering applications. Berlin: Springer International

Publishing.
e Zhou, K. (Ed.). (2019). Carbon nanomaterials: modeling, design, and applications. CRC

Press.
Course . . .

) Biomaterials 4 sl ol all

Title:
Course . . . Contact hrs.
Code- Prerequisite Credit hrs. Loc. Tut L ab.
MDEG663 3 2 2 0
Course Class Works Prac/Oral Final Exam | Total | Exam Time hr.
Grades 40 20 40 100 3
Course Content: 1ol (s giaa
Introduction  to  Biomaterials  Science. | Axhll clapkil 4 deadiudl o sdl e dadie
Characteristics of Biomaterials  Science: | 3sUSll cilllaia (5 pall (38 53l :Aphll o gall al 65
Biocompatibility, mechanical and physical | ¢sSladl Akl o) sall Caniiat 2l jdll 5 4SS0
performance requirements. Category of | dsSils Jd) Jally oedlilly ooy Jsdls
biomaterials: Silicones, Polyurethanes, Teflon, | :4sall 3 gall danh (5 all Zla 3l o gl
Hydrogels, Poly (Ethylene Glycol), Titanium, | .zbha¥ls Slijall aeaiy Glially <)l
Bio glass. The nature of matter and materials: | sleals g all dphll o gall 32 jdiall al sl
atoms and molecules, molecular assemblies,and
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surfaces. Bulk properties of materials: elastic
properties, yield strength and ductility, strength
and failure, hardness, Resilience, toughness,
fracture toughness and fatigue strength .

KJJJA\}EAM\}_)AS\}QJLLJ\JS\J}AM\}&}AM\
.JN\ .JL@A.\} )uSl\ Mh}

References:

1pal )

Springer Singapore.
e Dahman, Y.
developments. CRC Press.

(2019). Biomaterials science and technology:

e Wagner, W. R., Sakiyama-Elbert, S. E., Zhang, G., & Yaszemski, M. J. (Eds.).
(2020). Biomaterials science: an introduction to materials in medicine. Academic Press.
e Chun, H. J, Reis, R. L., Motta, A., & Khang, G. (2020). Bioinspired Biomaterials.

fundamentals and

_C;;)trer:se Polymeric Materials Processing 4 et sl o sall dallae

ggggfe Prerequisite Credit hrs. Lec. C(_)PJECt IS Lab.
MDE664 3 2 2 0
Course Class Works Prac/Oral Final Exam | Total | Exam Time hr.
Grades 40 20 40 100 3
Course Content: sodall g gina

Basic Concepts and Definitions. Classification
of Polymers. Polymerization Mechanisms.
Chemical Bonds and Polymer Structure. Glass
Transition Temperature. Methods of Polymer
Preparation and Processing. Polymer Additives
and Reinforcements. Mechanical Properties of
Polymers. Polymer Viscosity. Characteristics

- Gl sl Capiat - Al oy jladll 5 aaladl
- el IS 5 Al dad 50 - 5 bl i
el ok - alasll el 5 s A0
- Al s el sl Clila) - dialleey el )
- el a3l - Gl sl ASpiSe) al A
- dallad) clbuldd el gll ciliulais Gailiad
sale) - gl yall Jsimll - gl - i) - A gal) cal)

and Applications of Polymers. Basics of Dl e gall 5
Processing. Injection Molding. Extrusion.
Blowing. Thermoforming. Polymer Recycling.
References: 1pl )

India.

e Ghosh, A. K., & Dwivedi, M. (2020). Processability of polymeric composites. Springer

e Wypych, G. (2022). Handbook of polymers. Elsevier.
e Gedde, U. W., Hedengvist, M. S., Hakkarainen, M., Nilsson, F., & Das, O.
(2021). Applied polymer science (pp. 489-504). Cham, Switzerland: Springer.

Nonconventional Testing and . -
_ Aigdl ) gl (ailiad g el e ol HLaaY)
C_our_se Properties of Advanced pail sl gt A HEE
Title: . . . Janiial)
Engineering Materials

Course . . Contact hrs.

Prerequisite Credit hrs.
Code: i Lec. | Tut | Lab.

Page 368 of 741




b plamng L
Helwan University

2024 Wall ¢l all syl aalafall aa530)

Equipments - Nondestructive tests (Visual NDT
(VT), Ultrasonic NDT (UT), Radiography NDT
(RT), Eddy Current NDT (ET), Magnetic
Particle NDT (MT), Acoustic Emission NDT
(AE), , Dye Penetrant NDT (PT), Leak Testing

bl duaigll s

MDE665 | 3 2 2 0

Course Class Works Prac/Oral Final Exam | Total | Exam Time hr.
Grades 40 20 40 100 3

Course Content: s8¢ giaa
Introduction of NDT- Kinds of NDT-|- gl Jlid) Glawe o K0S Gal Al
Advantages and Didavantages of NDT- |« NDT (VT) 4sadl ddlia el &l sl
Mechanical properties - Materials Testing | =il ¢ NDT (UT) dlspall 35 s sall

NDT sl sall il « NDT (RT) eladd
¢ NDT (MT) Zpplliial) ilapunl) ¢ (ET)
foa ) ¢ ¢ NDT (AE) (sl Cilas¥l
@l Y — (LT) <ol Jiidl « NDT (PT)
IR L laall LAY - g gl

(LT)) - Tribollogical tests - Metallurgical tests BTN
- Fracture tests
References: 1pal el

e I|da, N., & Meyendorf, N. (Eds.). (2019). Handbook of advanced nondestructive
evaluation (Vol. 10, pp. 978-3). Cham, Switzerland: Springer International Publishing.

e Vavilov, V., & Burleigh, D. (2020). Infrared thermography and thermal nondestructive
testing (p. 82). New York, NY, USA: Springer International Publishing.

Cpurse Failure of Materia_ls in Mechanical ey e

Title: Design

ggggfe Prerequisite Credit hrs. Loc. C?rnJiCt i L ab.
MDE666 3 2 2 0
Course Class Works Prac/Oral Final Exam | Total | Exam Time hr.
Grades 40 20 40 100 3
Course Content: sodall g gina

Modes of Mechanical Failure. Strength and
deformation of engineering metals, Dislocation
theory, Peierls stress, Elastic properties of
dislocations, Plastic deformation and slip.
Theories of Failure and their Use in Design..
High-Cycle Fatigue, Goodman Diagram.
Concepts of cumulative fatigue damage. Low-
Cycle Fatigue. 9. Stress Concentration, Local
Strain-Life Approach. Introduction to Linear
Elastic Fracture Mechanics, Griffith crack
theory, Fatigue crack growth properties,
Applications to life analysis and design,
Damage Tolerance and Fracture Control
Applications in Design. High Temperature
Effects (Creep, Thermo-Mechanical Fatigue).

Aanig (aleall o gl 93 8 SulSuall jledVI (3 )k
c@all T el al &l Gl dlea) cadall A s
(o gl g Q) il plas (9Y 331 5 (palll & sl
alia (lad ga Talada cllall Conil 5550 asanaill
9 Bl aidie caadl) | aSIE qandl) )l il
Ghdedia sLall b el gl el clga) 383
by a4k o pall (aall sl Sl
diad o clipli (il paa sai pallad
8 el y i ) Jass clipdad lall sl
adi yall 3 jall il jo @l il apeail) i sl

(&) oal Sl il 5 e 1)
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References:

a2 )

e Thanapalan, K. (Ed.). (2020). Engineering Failure Analysis. BoD-Books on Demand.

C_our_se Fracture Mechanics BRI

Title:

gggg‘j’e Prerequisite Credit hrs. Lec. C(_)PJECt 175 Lab.
MDEG667 3 2 2 0
Course Class Works Prac/Oral Final Exam | Total | Exam Time hr.
Grades 40 20 40 100 3
Course Content: s8¢ gina

Classification of types of failure. Ductile and
brittle fractures. Basics of linear elastic and
elasto-plastic  fracture mechanics. Crack
propagation. Method of determination of
fracture toughness. Safe design against failure.)
Explain the importance of flaw analysis in
structural design and safety assessments- Teach
the derivation of stress fields near the crack in
linear and non linear materials - Explain how
these stress/ strain fields relate to the fracture
criteria and understanding of their limitations.-
Illustrate how major fracture criteria are applied
in design and assessments.

Gyl - F sl sl - sl KailShe il
o) - ol Al S ok - Sl g1
QUL aalad - ADll Glandiy (JASuell avanadl)
Ahall ol gall A BAN e Al aleay) Sl
/ AeaY) DVl Lol ) A 7 ol - Aphadll e
c_.ub}.d - .LAJ}J; eg_a.‘j ).wSM )ﬁtﬂt\ Y d\aﬁj&\

lapdill

References:

1pl el

e Gdoutos, E. E. (2020). Fracture mechanics: an introduction (Vol. 263). Springer Nature.

e Hertzberg, R. W., Vinci, R. P., & Hertzberg, J. L. (2020). Deformation and fracture
mechanics of engineering materials. John Wiley & Sons.

e Saxena, A. (2019). Advanced fracture mechanics and structural integrity. CRC Press.

e Anderson, T. L. (2017). Fracture mechanics: fundamentals and applications. CRC press.

_(IziotllJer:se Advanced Stress Analysis pasiall Clalga ) Jalas

ggggfe Prerequisite Credit hrs. Lec. C?PJECt S Lab.
MDE668 3 2 2 0
Course Class Works Prac/Oral Final Exam | Total | Exam Time hr.
Grades 40 20 40 100 3
Course Content: o8l 6 giaa

Analysis of stresses and strains in simple
mechanical structures subjected to

A KLell 8 YLl gl e
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combinations of axial, torsion and flexural
loads; two-dimensional transformations of
stress and strain components; yield and fracture
criteria; deflection of statically determinate and
indeterminate beams; buckling of columns with

il sl Al A Y gl ¢eliaiyl g o) N
Gl il sl alall julas ¢JlaiY)y sleal!
ladl el IS0 Baasall jue g 3234l a3l
Gohl dedie  ediling Al ol saecd)
g all clalad - Jlaaiyl g dleay! cilaasedilall

various end conditions; introduction to energy | <Yyl (uddl ddeadl okl - sl
methods Stress and strain tensors. Basics of | — s2sasall jaliall 35 jlal dande - Slalga)s
elasticity and plasticity. Experimental methods Ll
for stresses and strains measurements.

Introduction to finite elements method.

Engineering applications.

References: pl )

e Karnovsky, I. A., & Lebed, O. (2021). Advanced methods of structural analysis. Springer

Nature.

e Chen, Z., & Akbarzadeh, A. (2020). Advanced thermal stress analysis of smart materials

and structures. Berlin: Springer.

_(Izi(illjer:se Elasticity and Plasticity 4 galll 45 5 yall

ggggfe Prerequisite Credit hrs. Lec. C?rnJﬁCt il Lab.
MDE669 3 2 2 0
Course Class Works Prac/Oral Final Exam | Total | Exam Time hr.
Grades 40 20 40 100 3
Course Content: s o8l (o giaa

Theory of plasticity. Yield, flow and elastic-
plastic work-hardening rules.  Engineering
applications. Stress and Stain Relationships For
Elastic Behavior, , Plan Stress, Plan Strain,
Determination of Principal stresses, Mohr's
Circle Maximum Shear Stress . Hydrostatic
stress and Stress Yield Criteria . Von Mises
yield Criterion, Tresca yield Criterion, Yield
Criteria under Plane Stress Conditions,

Elements of The Theory of Plasticity. Plastic
Stress-Strain  Relations, Residual stresses,
Thick walled pressure. case studies. thin shell
theory. Press and shrink fits. Duplex4 Pressure

Al - Gy ydl Alidle - JuaYly deall a¥la
g sadl) o) @ - A galll 4y ks Clgulal - SlgaY)
il slga ) clidle cliula — alatlly iyl
2t algal) dad algay) das () yall gl
Aeal il 2l 8 g 5500 A ) da gl
Aall) Lplbees Sl udl sl <l
Gl Jhme om0 Al lee sleaY)
¢ siaall lga) G5k i Al Hulea Sy
Jeiilly dgay) clEde  Zsall 4,k yalic
ASand) o) joal Jaka ddiiall o srall ¢ Sl
oali 5 Tarazal A8 5 8l A,k Al el
cM\ ¢Jla ¢4 A g0 34l Lar il 3\739}3 Ll
A i jlal) B3 senll ge Alnall Jalx

Vessels, example, design, Interference fit of a BPCIENE ey
wheel onto a shaft. Example. Plastic Bending

Of Beam, Spring Back.

References: )l
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Molotnikov, V., & Molotnikova, A. (2021). Theory of Elasticity and Plasticity. Springer
International Publishing.

Bertram, A. (2021). Elasticity and Plasticity of Large Deformations: Including Gradient
Materials. Springer Nature.

Hashiguchi, K. (2020). Nonlinear continuum mechanics for finite elasticity-plasticity:
multiplicative decomposition with subloading surface model. Elsevier.

Course Design of Handling and Liftin TR .

Title: ’ Equipmegnt. ’ Gl Ml Sl ppnnes

ggggfe Prerequisite Credit hrs. Lec. C(_)IE]JECt 75 Lab.
MDE671 3 2 2 0
Course Class Works Prac/Oral Final Exam | Total | Exam Time hr.
Grades 40 20 40 100 3
Course Content: o8l (o giaa

Introduction to handling and lifting equipment,
types of handling and lifting equipment (cranes,
hoists, winches, jacks, conveyors, etc.)
Standards and regulations for handling and
lifting equipment. Safety considerations in
design and operation. Loads and forces in
handling and lifting. Forces acting on lifting
equipment (dead load, live load, wind load,
inertia). Stability of lifting equipment. Design
of lifting mechanisms. Design principles for

Clare sl cad Ny Al Clase e dadia
(&) DBl (LY ecladl ) ad 5 A Ll
&l Al Claeay daladl =1l s el
Jleal¥l Juiill s apaaill & Al @ jlsie
te Bl (o sl )l A liall Clane 8 (5 5l
dea call daall (8L Jaall) @il cilane
aana 2yl Cilara il () ) gaadl) (1 )
ladl 5 ldllaall arecaill galae a8l ST
o 38l Jai g pu g il dadasl ASL) @l 1) 5 JuSlall
il 50 A8 55 gall 5 Al aparad o Cilana

hooks, slings, chains, wires winches, hoists, and (Slagld 5 Al
cranes. Gear systems and power transmission in

lifting equipment. Design for safety and

reliability. Case studies and applications.

References: 1pl )

e Ferrari, G., Onorati, A., & D'Errico, G. (2022). Internal combustion engines. Societa

Editrice Esculapio.

e Bilousov, I., Bulgakov, M., & Savchuk, V. (2020). Modern Marine Internal Combustion

Engines. Springer International Publishing.

e Han, Z. (2021). Simulation and optimization of internal combustion engines. SAE

International.

_(IziotllJer_se Pressure Vessels Design Laall de ol araa
Course .. . Contact hrs.

Code- Prerequisite Credit hrs. Loc. Tut 2.
MDEG672 3 2 2 0
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Course

Class Works

Prac/Oral

Final Exam | Total | Exam Time hr.

Grades

40

20

40 100 3

Course Content:

1084l (5 giaa

Introduction to pressure vessels, applications
and types of pressure vessels, codes and
standards (ASME VIII, EN 13445, etc.).
Materials for pressure vessels, selection criteria
based on pressure, temperature, corrosion
resistance, and properties of common pressure
vessel materials (steel, stainless steel,
aluminum, etc.). Stress analysis of pressure
vessels, thin-walled and thick-walled cylinder
theory Stresses in heads (spherical, ellipsoidal,
torispherical). Design calculations for pressure
vessels, shell thickness calculations. Head
thickness calculations, flange and gasket
design. Fabrication and inspection of pressure
vessels, welding and other fabrication
processes. Finite element analysis for pressure
vessel design. Case studies and practical

(ASME VIII, EN 13445) uladly el g8l
u.ul.m\ L_sl‘: JL:\:\:\J\ ﬁl&d cLu'u.'al\ 3.;\1:}\ J\_}A
Uaibad s (JSUN da slia s 350 5all da o s Jaraall
o stiall 3Y sl 3V ) Aailill Laraall L 5l 3 e
LoV seaY) ddat (&) coseslV] ol
@E N ol @l bl dadl) At darall
Cllbuall Lol sl pussll (& Dlalgal) AShadl
3l law Clla s cdaiall de Y Aasansill
Ll 4l Gandy miai el )l dlas Gllea
saliad)l dilas s AY) il cillee 5 Hlalll
Gl bl el araail (FEA) 52 s2all

Al clagbail) 5 W)

applications.

References: Ho B,
e Gaddam, S. R. (2020). Design of Pressure Vessels. CRC Press.

e Mos, D. R. (2013). PRESSURE VESSEL DESIGN MANUAL.

C_our_se Optimal Design JiaY aranaill

Title:

ggggfe Prerequisite Credit hrs. Lec. Cc_)rnJECt i Lab.
MDE673 3 2 2 0
Course Class Works Prac/Oral Final Exam | Total | Exam Time hr.
Grades 40 20 40 100 3
Course Content: o8l 6 giaa

Introduction to Optimal Design: Definition and
importance of optimal design. Applications of
optimal design in various engineering fields.
Linear  programming  (LP),  Nonlinear
programming (NLP), Unconstrained and
constrained optimization problems. Design for
minimal parts and simplified assembly.
Material selection and process considerations.
Design for easy and efficient assembly.
Minimizing fasteners and assembly steps.

pranatll Laaly g a3 1Y) praaill ) dedia
gl ¥l (8 JiaY) aanaill gl (JiaY)
Apbdll je Al ((LP) dpkasd) das pll Adbial)
pranal Bafall 533l ye Gpuadl JSLE. ((NLP)
A sall Jlsial Jasadl gaenill 5 ol a1 (e (Y 2l
Qs Jlad g Jem gendl apanad Adeall & jliiel
e G Aedie mpeatll Gl shad 5 i)
Al clal 3 ANSYS 5 MATLAB Gl

ppenalll o jlia g
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Lty il s
Introduction to optimization software packages
MATLAB and ANSYS. Case Studies and
Design Projects.
References: Hoa el

and shells. Elsevier.

e Rozvany, G. I. (2016). Optimal design of flexural systems: beams, grillages, slabs, plates

e Farkas, J., & Jarmai, K. (2020). Analysis and optimum design of metal structures. CRC

Press.
Course Tribolo L ol gl 5l
Title: 9y I
Course .. . Contact hrs.
Code- Prerequisite Credit hrs. Lec. Tut L ab.
MDEG674 3 2 2 0
Course Class Works Prac/Oral Final Exam | Total | Exam Time hr.
Grades 40 20 40 100 3
Course Content: s8¢ gina

Surface quality and characterization. Friction :
definition - sliding friction - adhesion -
ploughing and deformation - rolling friction -
liguid contact friction - friction and materials,
wear: definition - adhesive wear - abrasive wear
- surface fatigue wear - impact wear - wear due
to chemical reactions - wear of lubricated
contacts - wear of materials,. Hertzian analysis.
Theory of hydrodynamic lubrication. Boundary
and mixed lubrication modes. Hydrostatic
bearings. Elasto-hydrodynamic lubrication.
Lubricants and additives, gear friction, wear
and failure modes for gears, bears lubrication,
gear life.

Aial - 4dyjai 1 ASY) - 7 sl allad
Sl & jall lial - gl 1l Slsiad - 3Y 1Y)
ASiaf - aile (uadly SSial - 7 el Sial -
- Lokl <l - dagl il JSG - ady jan ST o) gal)
Ao JK - aslad) USG5 -z skl J K
B -y 39 g cilisadls JSI - la Je )
Gl Ak - Gua ddas - sl
sl JSI) - Jalidall 5 (gaadl a3l - (Saalinn 5 asel)
g5 - ol S5 el a5 - LSl g el
G 3 - e Al JSE - (a5l dlSial - g )

o e s S

References:

1al )

e Gohar, R., & Rahnejat, H. (2018). Fundamentals of tribology. World Scientific.

e Dienwiebel, M., & Bouchet, M. I. D. B. (Eds.). (2018). Advanced analytical methods in
tribology . Springer International Publishing.

e Abdelbary, A. (2020). Extreme tribology: fundamentals and challenges. CRC Press.

e Mate, C. M., & Carpick, R. W. (2019). Tribology on the small scale: a modern textbook
on friction, lubrication, and wear. Oxford graduate texts.
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_leicilljer:se Advanced Finite Element Method daagid) saasall yalial) 44 4k
ggg:e Prerequisite Credit hrs. Lec. C(?I_nJECt 15 Lab.
MDE701 MDEG601 3 2 2 0
Course Class Works Prac/Oral Final Exam | Total | Exam Time hr.
Grades 40 20 40 100 3
Course Content: o8l 6 JJM
Fundamentals of finite element method | casill lld 4 Lo 2 ganall paiall 45yl cilaulad

including discretization, element formulation,
assembling process, boundary conditions,
solving system of equations, and post
processing. Non-linear FEM. A brief summary
of variational calculus and the classical theory
of plasticity, the theory of non-linear FEM
including various numerical integration
schemes. Software/programming with available
codes/in-house codes in solving nonlinear
problems.

d; s'&.p;l\ Lj}ﬂ\ c@.«;ﬂ\ ‘\:\LQQ G)A..\RJ‘ U:‘JSS
dgaaall paiall A8 Aadlaall g c¥alaal) ol
Aokl s Gl sl Glaad s ge padle Jhall e
BYSNPICURSWRN E IR RS R T
Al (gaaal) JalSall ilaladia lly b Lay )
ISY / Aalid) oSV g Amad) / Slaa sl

Auball e COISI Ja A A Hial)

References:

;@\)‘d\

e Kwon, Y. W., & Bang, H. (2018). The finite element method using MATLAB. CRC

press.

e Gosz, M. R. (2017). Finite element method: applications in solids, structures, and heat

transfer. CRC Press.

e Szabo, B., & Babuska, I. (2021). Finite Element Analysis: Method, Verification and

Validation.
?ﬁlljer_se Advanced continuum mechanics Ladiiall Aleaiall sla¥) KuilSia
Course .. . Contact hrs.
Code- Prerequisite Credit hrs. Lec. Tut Lab.
MDE711 MDE®611 3 2 2 0
Course Class Works Prac/Oral Final Exam | Total | Exam Time hr.
Grades 40 20 40 100 3
Course Content: o8l 6 giaa
Kinematics of Deformation and Motion | <Yaleall g oyl sall (AS jall daal e g6 sl KilaisS

revision, Fundamental Laws and Equations,
Conservation of Mass, Continuity Equation,
Linear Momentum Principle, Equations of
Motion, Constitutive relations Linear
Elasticity, Hooke’s Law, Hooke’s Law for
Isotropic Media, Elastic Constants, Hooke’s
Law for Anisotropic Media, Plane Elasticity,

?;)M ‘A.m o)) patuy) Ualea (Al daas ‘:‘\:\u\.uy‘
L5 yall i) ML) (S jall ¥ alas ¢ Sl
dialitall Lailu ol Sla 08 (Aaa ool dphasll
¢ ol Al Aliie Jatles sl &l g () 9318 A5 all il )
L g yall o) Ao dlgaY) Aiks 5 Ay siasall A g yall
Al 4k dgaall e D pall bl A8
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Airy Stress Function, Three-Dimensional
Elasticity, Nonlinear Elasticity, Strain Energy
Theory for Nonlinear Elasticity.
References: Hoa el

e Shabana, A. A. (2018). Computational continuum mechanics. John Wiley & Sons.
e Anand, L., & Govindjee, S. (2020). Continuum mechanics of solids. Oxford University

Press.

e Surana, K. S. (2016). Advanced mechanics of continua. CRC Press.

_(Izi(illjer_se Advanced reliability Engineering Ladiall 48 55 gall dusria

Course .. . Contact hrs.

Code- Prerequisite Credit hrs. Lec. Tut Y
MDE712 3 2 2 0
Course Class Works Prac/Oral Final Exam Total Exartr:rTlme
Gk 40 20 40 100 3
Course Content: s8¢ gina

Benefits of reliability engineering-Reliability
engineer role and responsibilities in the
product life cycle- The function of reliability
in engineering - Basic reliability terminology-
Corrective and preventive action (CAPA)-
Root cause analysis - Cost of poor reliability-
Risk management techniques- Types of risk-
Fault tree analysis (FTA)- Failure mode and
effects analysis (FMEA)- Basic statistics-

Basic probability

concepts-  Probability

distributions- Probability functions- Sampling
plans for statistics and reliability testing-
Statistical process control (SPC) and process
capability studies- Confidence and tolerance
intervals- Failure analysis methods- Failure
models- Reliability prediction methods-
Design of experiments (DOE)- Design for X

(DFX)

Wgisall g ) - Afgisall dwva il
& Al 5 sall Ak smiiall Bl B )90 (A ATl shuse g
Aigl)
Laaaaill el ) - Gl 48 6 gl lallaias
4881l s (CAPA)- sl canall Jalas
elsil o Hhlaall 3 la) il dd el Canan A4S
Jadll s o(FTA) Waall 5 ad Jolas -kl
paliadpulul) Clelaay) - (FMEA) Y Jilas g
Gl cVlaay)  cla ) sdanlllyl ayLaay)
DLy Glebaad cilial) 33 b - Jlaal!
(SPC) drbaa¥l Alaall 4 SSailldd sl
Gb-geabudll g A8l ) yid dalaall e 5 08l bl ja g
el 3 il 5 A8 6 gall ABS llaladie- ) s
A8 58 gall il (3 ya-Jial) o Mlai- L) 5 Jal) il
X (DFX) J pesai - (DOE) wlail) arerad

References:

1pal el

e Ram, M., & Davim, J. P. (Eds.). (2017). Advances in reliability and system engineering.

Springer.

e Ram, M. (Ed.). (2019). Reliability Engineering: Methods and Applications. CRC Press.
e Breneman, J. E., Sahay, C., & Lewis, E. E. (2022). Introduction to reliability engineering.

John Wiley & Sons.
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_leic;lljer:se Advanced Rotor Dynamics Laadiall 3 ) sall YY) Saaliny

gggse Prerequisite Credit hrs. Lec. C(_)I_nJSCt 175 L ab.
MDE751 MDE654 3 2 2 0
Course Class Works Prac/Oral Final Exam | Total | Exam Time hr.
Grades 40 20 40 100 3
Course Content: o8l (o giaa

Introduction: Review of fundamental rotor
dynamics concepts. Applications of advanced
rotor dynamics principles in various industries.
Non-Linear Dynamics: Bifurcation analysis and
chaos in rotor systems. Non-linear vibration
absorbers and their applications. Stability
analysis of rotor systems with non-linearities.
Modeling and analysis of internal friction in
rotor materials. Influence of internal friction on
rotor dynamics behavior. Oil-Whip and Oil-
Whirl Instability. Rotor-Stator Interaction.
Advanced Analysis Techniques. Case Studies:
Analysis of real-world rotor dynamics problems
in various industries. Failure investigation and
troubleshooting of rotor systems. Application of
advanced techniques for solving complex rotor
dynamics challenges.

sl LS aalinnl 4l asaliall daa e tdedidll
aling b deaiiall Sl gall cilSualing tgalie Culinla
el Jidat gl e clSaliall cleliall
e el Glates ) sall dakail & asdll g
o ol Al )i et Lelinkai s 4uladl)
3 sall & Al Sia Y] et s dadai Aghadll axe
clSaalin & L e dalall i) Ll 550 all
3l Al gy ) paey Syl D i)
Julail) coligs | )gally i) e all G Jelid)
LSy JSLae Jala Al cilul 5o deaiial)
Gl e liall Calisg & Jgdal) llall &l sl
Lalail L Lgadla) 5 cladll GLESTLl 5 L) 8
Glhaas Jal Ledidl bl el Sl sall

Baiaal) Sl gal) cilaalin

References:

1pl el

e Tiwari, R. (2017). Rotor systems: analysis and identification. CRC press.

e Subbiah, R., & Littleton, J.
Turbomachinery. Springer, Berlin.

E.

(2018). Rotor

and Structural Dynamics of

?i(illjeﬁse Vibration of Non-Linear Systems daladl) yie e ghaiall ol ) yiaY)
ggggfe Prerequisite Credit hrs. Lec. C?rnJiCt IS, ab.
MDE752 3 2 2 0
Course Class Works Prac/Oral Final Exam | Total | Exam Time hr.
Grades 40 20 40 100 3
Course Content: o8l 6 giaa

Analytical and numerical methods for solving
non-linear equations. Non-Linear Vibration
Phenomena: Multiple steady-state solutions and

Ahall e cYabeal) Jal doaaall g Aaldadl) (5 ,kal)
3yl Alall Jsla duhadll e 35yl el sl
Lalail 3 il g i) N jal ol g Baneciall

Page 377 of 741




Helwan University

2024 Wall ¢l all syl aalafall aa530)

bl duaigll s

jump phenomena. Bifurcations and chaos in
vibration systems. Internal resonances and
combination resonances. Parametric excitations
and Mathieu equations. Duffing oscillator and
its applications. Stability Analysis: Lyapunov
stability theory and its applications to non-
linear vibration systems. Floquet theory and
stability analysis of periodic solutions.
Applications: Analysis of non-linear vibrations
in beams, plates, and shells. Vibration of
rotating machinery and bladed disks. Non-
linear response of structures to earthquakes and
wind loads.

3BY) L Soall ol A gl ) )
Al gl Gihe il Y ales s 4y el
Leilndad g s gl )il Ay ki ¢ ) Y] Jalas
Floquet 4 ks Al ye 55y dadal e
dalas il Ay sl Jolall ) i) Jlas
oIV el 4 Aaall e )Y
Al Gl 8V 55 ) sall YY) ) el CalaaY)
LN Jlaad 5 U5V U JSLell ddadll e 2y

References:

;@\)‘d\

1). Cham: Springer International Publishing.

Krack, M., & Gross, J. (2019). Harmonic balance for nonlinear vibration problems (Vol.

'(Izi(illjer:se Robotics Technology <l g3 g )l L 5l 933

ggggfe Prerequisite Credit hrs. Loc. C?rnJiCt i L ab.
MDE753 3 2 2 0
Course Class Works Prac/Oral Final Exam | Total | Exam Time hr.
Grades 40 20 40 100 3
Course Content: 1oAa (5 giaa

Introduction: Review of robot Kinematics and
dynamics. Robot Control: Open-loop and
closed-loop control. Joint space and task space
control. Adaptive and robust control. Sensors
and Actuators: Types of sensors used in robots.
Types of actuators used in robots. Actuator
control and power electronics. Programming for
Robots: Programming robot motion and
behavior. Programming for sensor data
acquisition and control. Programming for

aSaill gy gl LSaaling 5 LS ja dxa) e dadie
M\j :\A}M\ 4alal) ‘_g (QSA:\S\ ;Q}U_)l\ ‘_g
Fagall Aalise b aSal) 5 48 jidiall dalisall daleal)
c S jaall s Hladin¥) el o8y CaSia aSad
sl 3 Aeadiual ledin¥) 5 el gl gl
b aSatll g g ) 8 dediiual IS a1 gl
i)l Asan Al by Kl @ el
Jsasdl 4ol aSsluy Cisas )l 4S a Ana
Jelall daa yll e aSailly jladin¥) clily e
elihal) olSAl 8 dadie syl Gl G

human-robot interaction.  Introduction  to | aleill desia ) jall 3a) 5 jlusall Jasads sl 5o 5 )1
Artificial Intelligence for Robotics: Path | @lss ) Glisns )l Jaw 4 AUl (Gl
planning and decision making. Introduction to Alasal)
deep learning and its potential in robotics.

Mobile Robotics.

References: 3Pl
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& Sons.

e Niku, S. B. (2020). Introduction to robotics: analysis, control, applications. John Wiley

e Murphy, R. R. (2019). Introduction to Al robotics. MIT press.
e Lynch, K. M., & Park, F. C. (2017). Modern robotics. Cambridge University Press.

_leic;lljer:se Advanced Materials science piall 3l sall ol

ggggfe Prerequisite Credit hrs. Lec. C(_)I_nJECt 75 L ab.
MDE761 3 2 2 0
Course Class Works Prac/Oral Final Exam | Total | Exam Time hr.
Grades 40 20 40 100 3
Course Content: o8l (o giaa

Classification of Engineering materials - Design
requirements, Production processing, structure,
properties and applications of engineering
materials, Environmental effects on engineering
materials. Codes and Standards of materials -
Functionally graded materials (FGMSs) - Smart
materials - Shape Memory Alloys - Nano-
materials - Auxetic Materials - Advanced
polymers (e.g. electroactive, self-repairing, co-
polymers), Porous materials (e.g., microporous,
mesoporous, macroporous), Nano caron fibers-
Graphine materials.

dallee casaail)l Clllie - dpuigll 3 sall Cagial
aatigh 3 sall Cilindiy pailad s (S g lny)
YT PSP IS I VOR[N (R P I R I e |
Nsall - (FGMS) Lk 5 i puial) o) sl - 3 5ol
N sall o Ul g o JSEN 5 K1Y el - A
Jiall Jass o) dediiall <l pad sl - 45 5uSY)
(Jadl dae o) dpaladl dlsall ((AS jidal)
3ol dda giall Anelaad)l  cAluall 3 sl

Ol padl 3 e - 3y sl (s ySI Gl ¢((Apalisall

References:

:&\JAJ‘

Pvt. Ltd..

engineering. John Wiley & Sons.

e Raghavan, V. (2015). Materials Science and Engineering: A first course. PHI Learning

o Callister Jr, W. D., & Rethwisch, D. G. (2020). Callister's materials science and

Materials, Structure, properties and applications

_leiotlljer:se Advanced Engineering Materials Loaiall dpaigl) o) sal)

ggz::e Prerequisite Credit hrs. Loc. C(_)I_nJECt e} 2.
MDE762 3 2 2 0
Course Class Works Prac/Oral Final Exam | Total | Exam Time hr.
Grades 40 20 40 100 3
Course Content: oA (s gina
Introduction to  Advanced  Engineering | o=lsx S il — deasiall dnunigl) ol gall (e dadia

A gall Al Aaagiall dscaighl o) gel) Chlankay
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of Advanced Engineering Materials, Examples:
Polymeric  materials, Ceramic materials,
Laminated glass, Composite materials, Smart
(Intelligent) materials: Piezoelectric materials,

el Ll ol deall el Al
- (Al all) A yal) o sall- 515 grla A0yl
5 Siie A0l Aidaiiia g 6 ol gall SASAN A gall
Aguslaliaalla) sall <N 5 SN <l yadd gl S

Shape-memory alloys, Shape- memory | - -(zba¥l) elalll 4313 3l go Ay ) ja g 6S ) sl
polymers, Magneto  strictive  materials, | -4 55Ul &5 S il - bl all — & Gl o gal)
Thermoelectric materials, Self-healing | 2)sall-3 ) slie uall aleall- dgdall 45 50al) o) sall
materials, Nano  crystalline  Materials, Ads sl) A il
Graphene, Carbon  nanotubes  (CNTS),

Biomedical materials, Amorphous metal.

Functionally graded materials.

References: pl )

Engineering, 4th Edition, McGraw-Hill .
edition, John Wiley & Sons, Inc.

Materials, Imprint CRC Press

e William Smith and Javad Hashemi, (2006) Foundation of Materials Science and
e William Callister, (2007) Materials Science and Engineering: An Introduction, Seventh

e Arun D I, Chakravarthy P, Arockia Kumar R, Santhosh B(2018 ) , Shape Memory

principles - mechanical behavior of metallic
alloys, engineering polymers and composites
fracture mechanics and microstructural damage
mechanisms and relationships between material
toughness, design stress, and flaw size. Fatigue

Course Deformation and Fracture . ettt

Title: Mechanics of Materials AL lsall Sl o530 S
gggg?e Prerequisite Credit hrs. Lec. C?rnJ,iCt 75 Lab.
MDE763 3 2 2 0
Course Class Works Prac/Oral Final Exam | Total | Exam Time hr.
Grades 40 20 40 100 3
Course Content: 1oAal (5 giaa
Material — microstructure and  properties- | Sle3A) - 2 sall & jeaall Ldly pailadl)
dislocations and their role in controlling | &by - LSSl Gal A1) 8 oSaill 8 s g0
mechanical  properties  -solid  mechanics | dxeal) clibudl Sl o gLl - Zoleal) 1SS,

Sl Sl S 5l 3l il )yl
Lo G GlEall 5 4 jeaall ALy ) puall LT
¢ I Jaaas JIA0) paa g (""‘“"AJ‘ Alga) s 2 sall
A gall Caadiy ¢ dadiyall 350 jall cila o Sl
ﬁ)ﬂ\ﬁd\}cﬁdw\)&& J‘).\.'al\ ‘)_4_5\3‘9‘

loading, elevated temperature behavior, Bkl
material embrittlement, time dependency,

experimental design.

References: 1pal el
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Hertzberg, R. W., Vinci, R. P., & Hertzberg, J. L. (2020). Deformation and fracture

mechanics of engineering materials. John Wiley & Sons.

Gdoutos, E. E. (2020). Fracture mechanics: an introduction (Vol. 263). Springer Nature.
Yoshida, S. (2016). Deformation and fracture of solid-state materials. Springer-Verlag

New York.

Course Fundamentals of Corrosion . . -

e dlaal) avacat caloobad
Title: Protection Design Sl Gk . i
Course .. . Contact hrs.
Code- Prerequisite Credit hrs. Lec. Tut ™y
MDE764 3 2 2 0
Course Class Works Prac/Oral Final Exam | Total | Exam Time hr.
Grades 40 20 40 100 3
Course Content: o8l (o giaa

A Dbasic understanding of principles of
corrosion, Forms of corrosion, (1) Uniform
attack (or general corrosion), (2) Crevice
corrosion, (3) Pitting

(4) Stress-corrosion cracking,(5) Galvanic
corrosion (two metal corrosion)

(6) Intergranular corrosion,(7)  Selective
leaching (dealloying),(8) Erosion
corrosion,,failures by corrosion, principles and
methods of corrosion protection. Basic theory
and cathodic protection basics. Types of

2S5 (4) s (3) 3% JSB (2) (ple JSU )
(Cianal) JSB) Slalall JSU) (5) Jslll 5 alga)
A3l LY ms Al (7) sl UL (6)

(lalal)
ey JSU sy LtV JSE JSU ()
sl 5 Al 4 plall IS (e Alaall 3 ks
A dleall dakil gl LSSl Al
Glaall 48l jos mue AN Llaall Hales
Al oSl 3 SN dlaal) apanali Ag0 1S
353 e ekl O Jane ¢ Shastl JSEN e

cathodic  protection  systems.  Cathodic P EPES (g i
protection criteria. Cathodic protection survey

and monitoring. Cathodic protection design.

Cost of corrosion, Rates of corrosion,

Corrosion management.

References: e el

® Pedeferri, P., & Ormellese, M. (2018). Corrosion science and engineering (\VVol. 720).

Cham, Switzerland: Springer.

® Sequeira, C. A. (2019). High temperature corrosion: fundamentals and engineering. John

Wiley & Sons.

e Ohtsuka, T., Nishikata, A., Sakairi, M., & Fushimi, K. (2018). Electrochemistry for
corrosion fundamentals. Singapore: Springer Singapore.

Course
Title:

Nanotechnology: Synthesis,
Structure and Properties

oaibaddl s Al § S il ;o) Ay

Contact hrs.
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Cour?,e Prerequisite Credit hrs. Lec. Tut. Lab.
Code:
MDE765 3 2 2 0
Course Class Works Prac/Oral Final Exam | Total | Exam Time hr.
Grades 40 20 40 100 3
Course Content: 1ol (5 giaa
Definition of nanoscience and | linki;  pall dalidl o gl e (o gl

nanotechnologies. General synthesis approach:
mechanical milling, mechanochemical
processing, sputtering, etching, laser ablation,
lithography, electro spinning. characterization
tools for nano materials: scanning electron
microscopy (SEM), transmission electron
microscope (TEM), and X-ray diffraction
method. Nanomaterials: Inorganic
Nanomaterial, organic nanomaterial. Carbon-

Ak alaiuly alsall Gdas A8k Al el
Gl 4SSl A5kl ASalSuall adall
Acball 43 )k g ) 5l aladdiud g elally (5 43 )k
Chaa 51 Al el ) ) sall 43y Hla g ¢ guall alasiuly
s yoall alital o gell daadiieadl 3 3eall g 2aall
AN Sy Kl iy med) 43 )k
pladinl g JBLN g SV o oS ySaall aladil
Syl il Aalie 3l le st X dnd
Jie 453 )SI 3 sall Ay puanll ol gall 5 4y guzanll 2

Based Nanomaterial: Carbon  Nanotubes | .csbe slly cdl jall s 4 jie LI G5 S i)
(CNTs), Graphene, and  Nondiamond. | & edsdl el Ay jie Sl A8 el o) all
Nanocomposites: polymer matrix Lblaall
nanocomposites and nanocoating’s.

References: HE

e Kumar, N., & Kumbhat, S. (2016). Essentials in nanoscience and nanotechnology. John

Wiley & Sons.

e Bhushan, B. (Ed.). (2017). Springer handbook of nanotechnology. Springer.
e Hornyak, G. L., Moore, J. J.,, Tibbals, H. F., & Dutta, J. (2018). Fundamentals of

nanotechnology. CRC press.

_(Izﬁlljer:se Advanced Mechanical Design piall ( SlSaall apanail)

ggggfe Prerequisite Credit hrs. Loc. C?rnJiCt il L ab.
MDE771 3 2 2 0
Course Class Works Prac/Oral Final Exam | Total | Exam Time hr.
Grades 40 20 40 100 3
Course Content: o8l (g giaa

Design process: problem definition, conceptual
design, detailed design, analysis, optimization,
prototyping, and testing. Advanced design
methodologies, such as design for X (DfX),
design for manufacturability, assembly,
sustainability, and reliability. Advanced
features and functionalities of CAD software
like SolidWorks, CATIA, and Pro/ENGINEER.

cd:\.maﬂ\ ‘d..gl;ﬂ\ cM\ M\ cz\,_m_.gmaﬂ\
Aesiiall apanaill Cilingio JLEAY) 5 A 5V 3l
c@m;ﬂ\‘j c&u...a.d\ d;\ O M\J(DfX) Jia
Ladiiall il ol 5 < Suall A 68 sall 5 calaisYl g
CATIA; SolidWorks Ji« CAD gl d
2235y apaaill Gasd . Pro/ENGINEER:
S8y JSU(CAE) dedie  CAD gbiy
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Design optimization using CAD software.
Introduction to computer-aided engineering

A alal o (DFMA) @A_;;u\j @mﬂ panatll

8 A 5 A gl il e ) aseal g ey

(CAE) tools for analysis and simulation. Design panail
for Manufacturing and Assembly (DFMA).

Case Studies and Design Projects. Legal and

ethical considerations in design.

References: ) el

e Grote, K. H., & Hefazi, H. (Eds.). (2021). Springer handbook of mechanical engineering.

Springer Nature.

_(Izi(illjer:se Advanced Engineering Tribology Aaiiall L ol sl il dsnia

ggggfe Prerequisite Credit hrs. Lec. C?rnJiCt I Lab.
MDE772 MDEG674 3 2 2 0
Course Class Works Prac/Oral Final Exam | Total | Exam Time hr.
Grades 40 20 40 100 3
Course Content: ‘ o8l (o giaa
Advanced Friction Theories: Microscopic | &gl Jpa¥l dedidl AVl il ks

origins of friction, adhesion, hysteresis, thermal
effects. Wear Mechanisms: Adhesive, abrasive,
fatigue, fretting wear, surface modification.
Advanced Lubrication Regimes: EHL theory,
mixed lubrication, boundary lubrication, solid
lubricants,  nano-lubrication.  Tribological
System Design: Bearing design, surface
modification, coating technologies, and
material selection for tribological applications.
Tribological Testing and Analysis: Friction and

JIN L OSEN Wl A el el ceiaa™
A,k cAediiall ¢y ) Aadail sdand) Jaaes ST
A e ‘L.g.ljaﬂ\ Qg)ﬂ\ Jalia Ll ig).\l\ «EHL
Aaa¥) apesi sl oyl dlall sl
‘C“L“J‘ Janiy cJalall ?"‘Amj 4.\;}!}1.\\‘).\3\
Glinhill  Mgall  laaly el clag
ASKIAY Sl <l HLiay) 4_};}}_%\)_,1\
Cipag ok (JSUly Y ld s
bty (AISiaY) (elie Qi g apanally el
;eﬁld\ ‘;ﬂ.u;]\ SAEAaY (alf— .\AMJ QUAJ\

wear measurement  techniques, surface | “SSEaY) GYLADU B3gaaall  jualiall dalda
characterization methods, tribometer design and | sSlas s ¢ JSUIL 5l 5 ¢ punliall 20a%e dadaill
operation, data analysis and interpretation. Syl
Advanced Computational Tribology: Finite

element modelling of tribological contacts,

multi-scale  modelling, wear prediction,

lubrication simulation.

References: sl

e Dienwiebel, M., & Bouchet, M. I. D. B. (Eds.). (2018). Advanced analytical methods in
tribology (p. 115). Springer International Publishing.

e Mate, C. M., & Carpick, R. W. (2019). Tribology on the small scale: a modern textbook
on friction, lubrication, and wear. Oxford graduate texts.
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5.4 Professional Diploma Program in MDE fields
SlSal) asanatl) dutia c¥law A gl agliall el 2 4-5

This program is designed to provide a comprehensive, industry-focused understanding of
design engineering. It encourages students to specialize in this field, with a strong emphasis on
practical design courses and projects that are directly relevant to industry needs. The program
enhances their career opportunities in design engineering by providing them with a solid
foundation for their future roles in the industry. It focuses on the application of theoretical
knowledge in real-world industrial scenarios, preparing students for quick employment after
graduation.

Registration is available for research in the following fields:

1- Dynamics of Machinery

5.4.1 Graduate attributes of Professional Diploma Program in MDE fields
The graduate of the Professional Diploma Program in MDE fields should be able to:

1) Apply hands-on knowledge to design and implement engineering systems.

2) Understand and work with the physical components of integrated design
engineering systems.

3) Utilize practical information related to policy, economics, and system modeling to
achieve optimal design solutions for products, systems, processes, and services.

4) Implement theoretical design concepts in real-world design engineering systems.

5) Use technical software packages and IT skills to model, simulate, troubleshoot,
and physically construct engineering design systems.

6) Select and apply appropriate techniques, tools, and methods to improve design
engineering systems and adapt practical solutions to real-world problems.

5.4.2 Learning outcomes of Professional Diploma Program in MDE fields

By the completion of Mechanical Design Post Graduate Practical Advanced Diploma Program,
the graduate is expected to know and be able to fulfil the following competencies:
1) An advanced understanding of the changing knowledge base in mechanical design

engineering.

2) Expanded skills and techniques applicable to mechanical design engineering.

3) Well-developed problem-solving abilities in the mechanical design engineering,
characterized by flexibility of approach.

4) An advanced understanding of the international context and sensitivities of
mechanical design engineering.

5) The ability to handle multiple demands on time, including self-directed project
work.

6) A respect for truth and intellectual integrity, and for the ethics of scholarship.

7) An appreciation of the ways in which modern knowledge equips the student to
offer leadership in mechanical design engineering.
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8) An understanding of the significance and value of their knowledge to the wider
community.

9) Advanced working skills in the application of computer systems and software and
a receptiveness to the opportunities offered by new technologies.

5.4.3 Construction of Professional Diploma Program in MDE fields

The candidate who successfully pass the admission exam with the required level should study
12 credit hours (4 courses) of the compulsory courses shown in Table 5-15. After successfully
completing these courses, the main supervisor should select another 12 credit hours courses
from the available elective courses listed below in Table 5-16. The selected courses should be
related to the research area selected by the candidate. The competencies matrix of each course
in the Post Graduate Practical Advanced Diploma is shown in Table 5-17.

Table 5-15 Compulsory courses for Basic Diploma in Mechanical Design Engineering in
Dynamics of Machinery Branch.

|58 |8 £

No. Code A Course Name 5 % Q 3 § Tog =
requisite Sl g|80| B | F §

S| O™ (i i

1 MDE502 Applied Statistics and probability | 3 | 40| 20 | 40 |100]| 3
2 MDE503 Technical writing 31401 20 | 40 | 100 3
3 MDE581 Applied Mechanical vibration 3 140| 20 | 40 |100]| 3
4 MDE582 Signal analysis 3140 20 | 40 |100]| 3

Table 5-16 Courses for Advanced Diploma in Mechanical Design Engineering.

x| (B} (B}
<N B I £
. T of =
No.[ Code  |Pre-requisite Course Name s %_‘5 ol g%
HIEIEREIRE:
olol* |iT w
Dynamics of Machinery
1 MDEG681 Applled_MachlneryfauIt 3 laol 20 | 20 |100] 3
diagnosis
5 MDEG682 Advanc_ed Practical Signal 3 laol 20 | 20 |100] 3
Processing
3 MDEG683 Prac_tlcal_rellablllty 3 40| 20 | 20 |100] 3
Engineering
4 MDEG684 Maintenance management 31401 20 | 40 |100] 3
5 MDEG685 !Data—drlven maintenance with 3 laol 20 | 20 |100] 3
industrial applications
6 MDE686 Project 3 ]140] 60 100| 3
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*With the help of the academic advisor, the student chooses (12) credit hours as a minimum
from the elective courses for the Advanced Diploma in one of the disciplines mentioned in
Table 5-16 and according to what is determined by the Scientific Department Council.

Table 5-17 The courses and graduate attributies relationships for professional diploma
program in mechanical design engineering in the Dynamics of Machinery Branch.

Graduate Attributes
No. Code Course Name
112|3]4]5]|6
1 MDES502  |Applied Statistics and probability N N
2 MDES503  |Technical writing N N
3 MDE581  |Applied Mechanical vibration NIVNIVIVIVEAY
4 MDE582  [Signal analysis \ v vV
5 MDE681  |Applied Machinery fault diagnosis N NIVIVAY
6 MDE682  |Advanced Practical Signal Processing NIV ~
7 MDE683  |Practical reliability Engineering NNV
8 MDE684  [Maintenance management vV A Y,
9 MDEG685 Data_-dri_ven maintenance with industrial J1 N, J
applications
10 MDE686  |Project NIVIVIVIVT Y

5.4.4 Courses Content of Professional Diploma Program in MDE fields
The Course content of the above listed courses for the Master of Science of Mechatronics and

Intelligent systems Engineering are listed below:

?ﬁlljer:se Applied Statistics and probability YLyl Gkl slasy)

ggg:ﬁe ‘ Prerequisite ‘ Credit hrs. Lec. C?rnJiCt e Y
MDE502 3 2 2 0
Course Class Works Prac/Oral Final Exam | Total | Exam Time hr.
Grades 40 20 40 100 3
Course Content: o8l 6 giaa

The Role of Statistics in Engineering including
data collection ,basic principles and designed
experiment. Descriptive statistics, Probability
including sample space and events ,counting

techniques , conditional probability
,independence and random variables-Discrete
Random Variables and Probability

il r SN ‘:A Lo duaigl) ‘f slaayl g
slany¥l daaadl 4jailly bl saludl
Ll elad Gl 8 Loy VsVl deasl
Y 5 a5l Jlaa) s aall il § Sl
Aaiiall A0l gl ol uaiall - A gl ) yiall
B yatusall 40 gdiall il izl - Adlaia¥l clay 5 5ill
b L saal 5 digad il il LRS- YA Y
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Distributions -Continuous Random Variables
and Probability-Tests of Hypotheses for a
Single Sample including hypothesis testing,
large sample test, and Hypothesis Tests on the
Mean.

oSl dnell lidl s (Ol all sl Sl
Ao giall e bz 8l @l Hladld

References:

:&\)AS\

e Epperson, J. F. (2021). An introduction to numerical methods and analysis. John Wiley

& Sons.
e Stephenson, G. (2020). Mathematical methods for science students. Courier Dover
Publications.
Couss Technical writin Adl) 4zl
Title: g g
Course .. . Contact hrs.
Code- Prerequisite Credit hrs. Lec. Tut Lab.
MDE503 3 2 2 0
Course Class Works Prac/Oral Final Exam | Total | Exam Time hr.
Grades 40 20 40 100 3
Course Content: oAl (s giaa

Components of a thesis/report, Differences
between research article and dissertation,
Referencing styles. Types of reading, critical
reading of literature. Stages of the writing
process, Planning for writing, Paragraphs and

writing patterns, Paraphrasing and
summarizing,  Plagirism  definition  and
prevention ,Proof reading, Editing and
Revising, Arguments, Forms of written

research, Writing effective abstract, literature
survey, results section,  conclusions, and
supplementary materials.

il ANl (o CHEDAY) ¢y /AL ) s S
el il &1l aliadl ) 3 LEY) 3k dllu i
AU dalae Ja e dualal) CuladU daal) 3.l dl)
sale) AU Llal s jadll (AU el
e 8 ) g Jlatisy) oy i cuadlill g deluall
ziai maall daal sy adl g lll il
) Jalas (Jladll Gadlall LS (o i€l Eaall

AabueSall o) gall g cchlalininy) 6@13.\]\ (‘u.uﬁ Ll

References:

1al )

e Bazerman, C. (2019). Scientific writing as a social act: A review of the literature of the
sociology of science. New essays in technical and scientific communication, 156-184.

_leiotlljer_se Applied Mechanical vibration Aiplail) ASplSaal) @l ) aY)
Course .. . Contact hrs.

Code- Prerequisite Credit hrs. Loc. Tut 2.
MDE581 3 2 2 0
Course Class Works Prac/Oral Final Exam | Total | Exam Time hr.
Grades 40 20 40 100 3
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Course Content:

1A g g

Multi-degree of freedom systems. Examples.
Free vibration. Natural frequencies. Mode
shape. Orthogonality of eigen vectors. Modal
analysis. Forced vibrations. Dynamic absorber.
Applications on multi-degree of freedom
systems. Continuous systems. Beam vibrations
with classical boundary conditions. Euler-
Bernoulli beam theory. Timoshenko beam
theory. Transfer matrix method for lumped

o~ O yal Al el saaetia Ay all ddai
Glgate el puagll JSE Zaphll il jll
sabaial Ay peall @l 3) Y| IS Jilss eigen
Gla o Baxie dalil) o clipld | Sualin
OGS (RCH Y I PVWON R SN =S - PPN
Dlisl 3eS Apnlan AWK dpaal) Cag hall
Jail) A8 ghme Al sk Sil B a8 Ayl 5
G 3yl e cligld Geaaall Jal el dakaily
Baee¥ly laaill 45 Y1y dlally 4y sl

parameter systems. Applications to axial, lateral A8 glaal) iy
and torsional vibrations of rods and shafts.

Impedance data.

References: 1al )

e Brandt, A. (2023). Noise and vibration analysis: signal analysis and experimental

procedures. John Wiley & Sons.

e Rao, S. S. (2019). Vibration of continuous systems. John Wiley & Sons.
e Geradin M, Rixen DJ. ( 2015) Mechanical Vibrations: Theory and Application to

Structural Dynamics: Wiley.

?ﬁlljer:se Signal analysis <l LY Jalas

ggggfe Prerequisite Credit hrs. Loc. C?rnJiCt i L ab.
MDES582 3 2 2 0
Course Class Works Prac/Oral Final Exam | Total | Exam Time hr.
Grades 40 20 40 100 3
Course Content: sodall g gina

Introduction: Definition and types of signals
(continuous-time,  discrete-time,  periodic,
aperiodic, etc.). Signal representations (time
domain, frequency domain, time-frequency).
Applications of signal analysis in various fields.
Mathematical Foundations: Fourier analysis:
Fourier series, Fourier transform. Windowing.
Averaging. Full spectrum. Linear systems:
impulse  response, convolution, transfer
function, bode plot. Nyquist Sampling theorem.
Signal  Processing Techniques: Filtering.
Spectral analysis: power spectral density, order
spectrum,  waterfall ~ spectrum, cascade

& i) Leelgly Gl LY Ciyyad rdesiall
(& A e A (el (A dadaiia ()l
Jlae 20 51l Jlaw ¢ Fa 3l laall) 3 LAY il
calise & ol Hlay) Jilad cligdas (a3 il 3l
Alodudia a5 Jilad il ) Gend) Y
o giall 321 3ok M0l cay)sh Jagad cdp
Apcanll Alaiay) dhall dadal) | JLlKl Cagall
,Calial) 34T 8 g S A lan Jasll la eg ) galY)
bl il el i el JLEY) dallas LS
IOLEN Cadall | i il Cadall o3 08l dugudal) A8U<Y)
Clagsall i g sl Jilas €)1 Caglal
il Aadaiiadl Cilag gall Jysad 65 patusall

lile Apbuall ol 5aY)
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spectrum. Wavelet analysis: continuous wavelet
transforms,  discrete  wavelet transform.
Applications. Computational Tools: MATLAB.
References: Hoa el

e Brandt, A. (2023). Noise and vibration analysis: signal analysis and experimental

procedures. John Wiley & Sons.

e Zhang, X. D. (2022). Modern signal processing. Walter de Gruyter GmbH & Co KG.
e Mondal, D., Chakrabarti, A., & Sengupta, A. (2020). Power system small signal stability

analysis and control. Academic Press.

e Tenoudji FC.( 2016) Analog and Digital Signal Analysis: From Basics to Applications:

Springer International Publishing.

_(Izi(illjer:se Applied Machinery fault diagnosis kil LS Juae | Gandiis
ggg:’e Prerequisite Credit hrs. Lec. CC_’PJECt 1L Lab.
MDEG681 3 2 2 0
Course Class Works Prac/Oral Final Exam | Total | Exam Time hr.
Grades 40 20 40 100 3
Course Content: 1A g g

Introduction. Importance of machinery fault
diagnosis. Overview of different types of
machinery faults and their consequences.
condition monitoring and fault diagnosis
techniques. Vibration Analysis. Acoustic
Emission Analysis. Qil Analysis.
Thermography.  Other  Fault  Diagnosis
Techniques. Signal Processing and Data
Analysis. Case Studies and Applications.
Applications of fault diagnosis in predictive
maintenance programs. Performing
experiments using various fault diagnosis
techniques on real or simulated machines.
Analyzing data and diagnosing faults based on
the observations.

e dale 5k WY Jlae ] (andiin dsaal Gadia
L el se g YY) Jlacl (e ddliadl ¢ Y
L) iy Jalas eUadY) andiin g Al A8 e
sisalll Cul didad A seall Cliles¥) Julas
dalles s AY) eadl) ekl clyEs g ) el
ekl g Al calul ya bl Jalas g el HLaY!
Ayl dlpal) el gy 8 e UndY) Gandii il
eladl) (apdiin b sl il ¢ s
bl st slSlas o Adiia 5 jeal e dabial)

References:

:@\)d\

e Gertler, J. (2017). Fault detection and diagnosis in engineering systems. CRC press.
e Malik, H., Igbal, A., & Yadav, A. K. (2020). Soft computing in condition monitoring and
diagnostics of electrical and mechanical systems (\Vol. 1096, p. 499). Berlin/Heidelberg,

Germany: Springer.
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Cpurse Advanced Pract_ical Signal Asial L) L5y dallae

Title: Processing T ’

gggse Prerequisite Credit hrs. Lec. C(?I_nJECt il Lab.
MDEG682 3 2 2 0
Course Class Works Prac/Oral Final Exam | Total | Exam Time hr.
Grades 40 20 40 100 3
Course Content: o8l (o giaa

Introduction: Review on advanced signal
processing techniques:  multirate  signal
processing, wavelets, spectral analysis,
stochastic signal processing. Advanced Topics:
Cyclostationary signal processing. Blind source
separation. Compressive sensing. Deep learning
for signal processing. Applications in
bioinformatics, finance, and healthcare. Using
advanced signal processing techniques to solve
real-world problems. Usage of different
software tools and libraries.

-8l Q\Ju&:}(\ Aalles Ly 3.:;\)4 +dadia
Julal) cCila gall e anall 3asaia <l LEY) dallas
Gle pnse A pdall Gl LAY dallas il
Jomd A sl ) LaY) Aallee e
Gl sl laaiall ledtul | acY) il
L) dglesleal) (8 Clipld ) LY dadedl
Aale Gl aladdn) Taall dde s Al
platinl | Jadall allall JSLE. Jald desiall <l LEY)

Al ) lCA) 5 duaa il ol 5aY)

References:

;@\)‘d\

e Tan, L., & Jiang, J. (2018). Digital signal processing: fundamentals and applications.

Academic press.

e Van Drongelen, W. (2018). Signal processing for neuroscientists. Academic press.
o Steiglitz, K. (2020). Digital Signal Processing Primer. Courier Dover Publications.

?ﬁlljer:se Practical reliability Engineering Aland) 48 55 sl dusria

ggggfe Prerequisite Credit hrs. Lec. C(?I_nJECt il Lab.
MDEG683 3 2 2 0
Course Class Works Prac/Oral Final Exam | Total | Exam Time hr.
Grades 40 20 40 100 3
Course Content: o8l 6 giaa

Benefits of reliability engineering- Reliability
engineer role and responsibilities in the product
life cycle- The function of reliability in
engineering. Basic reliability terminology-
Corrective and preventive action (CAPA)- Root
cause analysis. Cost of poor reliability. Risk
management techniques. Types of risk - Fault
tree analysis (FTA). Failure mode and effects
analysis (FMEA). Basic statistics - Basic

Agisall Gudiga s - Adgisall duaia il
& A sisall Adihs p-miiall Blam B 5 (A AUl s e
el jaY) - Al 4 6 sl Clallaiag duaigl)
- ol ) st (LS) 2l 5 dpmgaal)
)il - Shlal 5 )l oLy - A8 65 gall Chraca 43S
- (3oal) 5 el A8a)) Uad 5 et Jlas - ,haladl)
Clay )il - Apula) OVl aalia - 4l

Page 390 of 741




Helwan Universi.ty

il glaiag

2024 Wall ¢l all syl aalafall aa530)

Lty il s

probability concepts. Probability distributions.

Dlia) g Alelbaadl il 341 Jalad - AllaiaY)

Sampling plans for statistics and reliability A 55 5all
testing.
References: el

John Wiley & Sons.

Waveland Press.

Breneman, J. E., Sahay, C., & Lewis, E. E. (2022). Introduction to reliability engineering.

Ebeling, C. E. (2019). An introduction to reliability and maintainability engineering.

Cf)ur_se Maintenance management Aluall 3 )l

Title:

gggs’e Prerequisite Credit hrs. Lec. C(_)PJECt 75 Lab.
MDE684 3 2 2 0
Course Class Works Prac/Oral Final Exam | Total | Exam Time hr.
Grades 40 20 40 100 3
Course Content: 1ooRal) (s giaa

Introduction to Maintenance Management-
Organization structure for maintenance
Maintenance and Reliability Difference-
Failure Mode and Effect Analysis
Maintenance  strategies Corrective
Maintenance Preventive Maintenance
Predictive Maintenance Condition-Based
Maintenance Reliability Centered
Maintenance (RCM) Key Performance
Indicators (KPI’s) - Maintenance Planning and

8 - Alpall il ISl - Llual) 510y dadi
- oudliy Jad) gy st - A g gally il
Llpal) - Laaadll Dlpall - luall Clag) i)
Al e dalall dlpal) - 4yl dslpall - 4006 )
- (RCM) &dsisall o 538 el Llpall -
U saa g Jaghads - (KPI'S) dmest 1 o 1aY) <l i3

(oSSl Uil Al - Ailual)

Scheduling - Maintenance of Mechanical

System.

References: HE S
e Selcuk, S. (2017). Predictive maintenance, its implementation and latest

trends. Proceedings of the Institution of Mechanical Engineers, Part B: Journal of

Engineering Manufacture, 231(9), 1670-1679.

Gulf Professional Publishing.

Geitner, F. K., & Bloch, H. P. (2019). Machinery component maintenance and repair.

Lee, C. K. M., Cao, Y., & Ng, K. H. (2017). Big data analytics for predictive maintenance

strategies. In Supply Chain Management in the Big Data Era (pp. 50-74). IGI Global.

International Publishing.

Seebacher, U. (2021). Predictive intelligence for data-driven managers. Springer

Data-driven maintenance with
industrial applications

Course
Title:

e lia Cliaalad e L) Ll aciaall Gl
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ggggf’e Prerequisite Credit hrs. Lec. C(_)I_nJSCt 175 Lab.
MDE685 3 2 2 0
Course Class Works Prac/Oral Final Exam | Total | Exam Time hr.
Grades 40 20 40 100 3
Course Content: oAl (s giaa

Introduction - Benefits of Data-Driven
Maintenance-Basic reliability theory - non-
repairable systems - Different data analysis
rules - Repairable systems - Comparing real-life
application data sets - Importance of Data
Analysis in Maintenance - Statistical techniques
in maintenance - Analysis of application data
taken from life - Techniques between artificial

A,k - bl e saaiadl lall 2l b - dedia
2o - FSlaBUALE ) alaill - ) 438 i gal)
- okl AL Akl - adlisd) clbd) Jlas
Solall (e 0 sale it Cilily Cile gane 45 e
Lilaay) bl Ailuall 3 cbilal) Julas daaal
slall (e 03 sale il Uil Jidas - Ailuall 3
Ala - Blpal) 8 elilaaV) oSH oy el -
el el Alpa - SalSuall o)

intelligence in maintenance-Future of Data- Acliall
Driven Maintenance - Maintenance of

Mechanical System - Maintenance of Industrial

electrical equipment.

References: 1a )

e Fink, O. (2020). Data-driven

intelligent predictive maintenance of industrial

assets. Women in Industrial and Systems Engineering: Key Advances and Perspectives

on Emerging Topics, 589-605.

e Simani, S., & Farsoni, S. (2018). Fault Diagnosis and Sustainable Control of Wind
Turbines: Robust data-driven and model-based strategies. Butterworth-Heinemann.

C_o urse Project g s ke

Title:

ggggfe Prerequisite Credit hrs. Lec. C?rnJ,iCt 75 Lab.
MDEG686 3 2 2 0
Course Class Works Prac/Oral Final Exam | Total | Exam Time hr.
Grades 40 60 100 3
Course Content: o8l (g giaa

This course is designed to provide students with
the theoretical and practical knowledge needed
to perform maintenance and fault diagnosis on
various equipment and systems. Students will
work on a project to apply the knowledge and
skills learned in the Post Graduate Practical
Advanced Diploma to a real-world maintenance
and fault diagnosis problem. The project will
involve selecting specific equipment or system,
identifying potential faults, developing a

kil 48 prally Ul a5 3 ) el 18 aranal o
cUadY) andidi g Aluall o) jaY de DU dlaall
b el Jere Akl g Claedll Calise e
L salad Al Ol jleall 5 48 prall (Gl ¢ 5 i
e o Ul cluh jall Leall asiall  shal)
il Al b elhal) jading dilual)
(e allai gl Clame JUEA) ¢ g i) (el
‘L'L}..al\ ila ‘)..3#‘5 dlaiaall ;LL'A‘\Y\ LAadg

Y (and i L A g
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maintenance plan, and implementing fault
diagnosis techniques.
References: ) el

5.5 Professional Master Program in MDE
Sl aranail) dudia B igal) picalall gali g 5-5

This program is designed to provide students with a practical, industry-oriented understanding
of mechanical design engineering. It offers students numerous opportunities to engage in
hands-on projects and delve into various industry-relevant topics. The program’s flexible and
multifaceted structure enables graduates to enhance their technical skills and apply them
directly to meet the demands of the industry. It focuses on the application of research and
scientific skills in real-world industrial scenarios, preparing students for fast employment after
graduation.

Registration is available for research in the following fields:
1- Dynamics of Machinery

5.5.1 Graduate attributes of Professional Master Program in MDE

The Graduate of Master of Engineering Program of Mechanical Design Engineering in the
Dynamics of Machinery Branch must be able to:

1) Apply hands-on knowledge to design and implement engineering systems.

2) Understand and work with the physical components of integrated design
engineering systems.

3) Utilize practical information related to policy, economics, and system modeling to
achieve optimal design solutions for products, systems, processes, and services.

4) Implement theoretical design concepts in real-world design engineering systems.

5) Use engineering software packages and IT skills to model, simulate, troubleshoot,
and physically construct engineering design systems.

6) Select and apply appropriate techniques, tools, and methods to improve design
engineering systems and adapt practical solutions to real-world problems.

7) Contribute to the advancement of knowledge and practice in the field of design
engineering through the application of practical skills.

8) Use software and other technological tools to solve real-world engineering
problems and improve design systems.

5.5.2 Learning outcomes of Professional Master Program in MDE

By the completion of Professional Master Program in Mechanical Design Engineering (MDE),
the graduate is expected to know and be able to fulfil the following competencies:
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1) An advanced understanding of the changing knowledge base in mechanical design

2)

3)
4)

5)
6)
7)
8)

9

engineering.

An ability to evaluate and synthesis the research and professional literature in
mechanical design engineering.

Advanced skills and techniques applicable to mechanical design engineering.
Well-developed problem-solving abilities in mechanical design engineering,
characterized by flexibility of approach.

An advanced understanding of the international context and sensitivities of
mechanical design engineering.

A capacity to manage competing demands on time, including self-directed project
work.

A profound respect for truth and intellectual integrity, and for the ethics of
scholarship.

An appreciation of the ways in which advanced knowledge equips the student to
offer leadership in mechanical design engineering.

The capacity to value and participate in mechanical design engineering.

10) An understanding of the significance and value of their knowledge to the wider

community (including business and industry).

11) A capacity to engage where appropriate with issues in contemporary society.
12) Advanced working skills in the application of computer systems and software and

a receptiveness to the opportunities offered by new technologies.

5.5.3 Construction of Professional Master Program in MDE

The candidate who successfully passes the admission exam with the required level should study
12 credit hours (4 courses) of the compulsory courses shown in Table 5-18. After successfully
completing these courses, the main supervisor should select another 12 credit hours courses
from the available elective courses listed below in Table 5-19. The selected courses should be
related to the research area selected by the candidate. The competencies matrix of each course
in the Master of Engineering Program is shown in Table 5-20.

Table 5-18 Compulsory courses for Basic Practical Diploma in Mechanical Design

Engineering in Dynamics of Machinery Branch.

x | _ (5] (5]
2l1s|S .l B £

o T = =
No.| Code rePr? o Course Name = Sg8|lo| & yu
quis g g|sO| e — S
ol o|® [ i
1 | MDE502 Applied Statistics and probability | 3 | 40 | 20 | 40 | 100| 3
2 | MDE503 Technical writing 31401 20 | 40 1100] 3
3 | MDE581 Applied Mechanical vibration 3 140] 20 | 40 |100]| 3
4 | MDE582 Signal analysis 3140 20 | 40 |100]| 3
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Table 5-19 Courses for Advanced Diploma in Mechanical Design Engineering.

. V2 (<) (<)
glslS .l B =
- T = <
No. Code Pr_e_ Course Name = % Q- g o g E
requisite S| al80| 3| F | S
SRR P= k= X
ol o™ i (l
Dynamics of Machinery
1 MDEG681 A_pplled_ Machinery fault 3 a0 20 | 20 100! 3
diagnosis
5 MDEG682 Advanc_ed Practical Signal 3 a0l 20 | 20 [ 100] 3
Processing
3 | MDE683 Practical reliability Engineering 3 140] 20 | 40 |100| 3
4 | MDEG684 Maintenance management 3 140 | 20 | 40 |100]| 3
5 MDEG685 !I)ata—dflven m_alnt_enance with 3140l 20 | 20 [100] 3
industrial applications
6 | MDE686 Project 3 140 ] 60 100| 3

*With the help of the academic advisor, the student chooses (12) credit hours as a minimum
from the elective courses for the Advanced Diploma in one of the disciplines mentioned in
Table 5-19 and according to what is determined by the Scientific Department Council.

Table 5-20 The courses and graduate attributies relationships for Professional Master
Program in mechanical design engineering.

Graduate Attributes
No. Code Course Name
1|2 |3|4]5]|6]|7]8
1 | MDE502 |Applied Statistics and N R, v
probability
2 | MDE5O03 |[Technical writing N, NE I
3 | MDE581 |Applied Mechanical vibration N Y N ALY Y
4 | MDE582 |[Signal analysis N Y N R R
5 | MDEG681 [Applied Machinery fault NI VTV VI VNIV A
diagnosis
6 | MDEG682 |Advanced Practical Signal N R NNV
Processing
7 | MDE683 [Practical reliability Engineeringl ~ | v | v | NIV A
8 MDEG684 [Maintenance management N NIV AY Y \
9 | MDE685 |Data-driven maintenancewith | ~ | v | N [N | vV | V[V ]| V
industrial applications
10 | MDEG686 |Project NI VIVIVIVIVIAN] A
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Table 5-21 Professional Master Applied project in Mechanical Design Engineering.

]| o

218 8| T
- T|ss| 5| =
No. Code Pre-requisite s = c_sd O %
Name 8 g g =

Clus|O

MDE881 All courses of the Advanced P.G. Applied
1 Diploma (12 Credit I_—I(_Jurs) with a GPA offProject 9| 75 | 25 [100
at least 2.7 and a minimum of 2.3 points
in each course.

Table 5-22 The courses and graduate attributies relationships for Professional Master
Program graduate in mechanical design engineering.

No.| Code Course Name

1 |MDEBS881| Master of Engineering Thesis

5.5.4 Courses Content of Professional Master Program in MDE
The Course content of the above listed courses for the Master of Engineering are listed below:

?ﬁlljer:se Applied Statistics and probability YLyl Gl clasy)

ggggfe | Prerequisite ‘ Credit hrs. Lec. C(?I_nJECt i Lab.
MDES502 3 2 2 0
Course Class Works Prac/Oral Final Exam | Total | Exam Time hr.
Grades 40 20 40 100 3
Course Content: o8l (o giaa

The Role of Statistics in Engineering including
data collection, basic principles and designed
experiment. Descriptive statistics, Probability
including sample space and events, counting

techniques, conditional probability,
independence and random variables-Discrete
Random Variables and Probability

Distributions -Continuous Random Variables
and Probability-Tests of Hypotheses for a
Single Sample including hypothesis testing,
large sample test, and Hypothesis Tests on the
Mean.

UL e ol 3 Ly il B slaa¥l 50
chanyl deaadl Lailly dnlad) ool
Ll gliad @l 8 Ly cVia¥ly i
LY 5 il Jlaia) 5 aell iy § sl
Aaiiall A0 gl o uiciall - A sdiall ) yiall
B ypabisall 400 gdiall il puriall - AdlaiaWl chlay 55l
b Ly Ban) 5 Agal il il ol jlaa) - Y laaYl
oSl Ll sl cclca @l sl el

o giall e b il @l Ll

References:

1pal el
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Epperson, J. F. (2021). An introduction to numerical methods and analysis. John Wiley

& Sons.
e Stephenson, G. (2020). Mathematical methods for science students. Courier Dover
Publications.
ol Technical writin daall ax)
Title: g )
Course .. . Contact hrs.
Code- Prerequisite Credit hrs. Lec. Tut Lab.
MDE503 3 2 2 0
Course Class Works Prac/Oral Final Exam | Total | Exam Time hr.
Grades 40 20 40 100 3
Course Content: s8¢ giaa

Components of a thesis/report, Differences
between research article and dissertation,
Referencing styles. Types of reading, critical
reading of literature. Stages of the writing
process, Planning for writing, Paragraphs and

writing patterns, Paraphrasing and
summarizing,  Plagirism  definition  and
prevention ,Proof reading, Editing and
Revising, Arguments, Forms of written

research, Writing effective abstract, literature
survey, results section,  conclusions, and
supplementary materials.

Aial) Al (o CHEDERY) ¢y Ell/AlL ) il S
el il &1l aliadl ) 3 LEY) 3k dllu i
AU dalae Ja) pe ualal) CuladU duaal) 3 dl)
ale) AUl Llaily ool el (AUKE Jagdaddll
(i A8l JaiY) iyl (il deluall
i maall dxal pdly il gl Bl
) Jalas (Jladll Gadlall LS (o i€l Eaall

AalieSall o) gall g echlalininy) 6@13.\]\ (‘u.uﬁ Ll

References:

1pl el

e Bazerman, C. (2019). Scientific writing as a social act: A review of the literature of the
sociology of science. New essays in technical and scientific communication, 156-184.

%cllljer:se Applied Mechanical vibration Al LSSl @l ) 55aY)

ggz::e Prerequisite Credit hrs. Lec. C?rnJiCt S Lab.
MDE581 3 2 2 0
Course Class Works Prac/Oral Final Exam | Total | Exam Time hr.
Grades 40 20 40 100 3
Course Content: o8l 6 giaa

Multi-degree of freedom systems. Examples.
Free vibration. Natural frequencies. Mode
shape. Orthogonality of eigen vectors. Modal
analysis. Forced vibrations. Dynamic absorber.
Applications on multi-degree of freedom

o~ o)) Al claall saaeie Ay yal) dadad
Glgaie el puagll JSE Aaplall oyl
cabalial 4y puall &l i el JSE a3 eigen
Gla ) aaie el e el | Sualin
o Sl il b i) daai) 3 5l
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systems. Continuous systems. Beam vibrations
with classical boundary conditions. Euler-
Bernoulli beam theory. Timoshenko beam
theory. Transfer matrix method for lumped

Dhig)h 5eS Aol AN dasll okl
il 8 i Tl iy oS B b5 L5
S5y o clink Axaad) Jal sall ZakY
Baee¥ly luadll 40 Y1y dulalls ) saal

parameter systems. Applications to axial, lateral A8 gl iy
and torsional vibrations of rods and shafts.

Impedance data.

References: 1l

e Brandt, A. (2023). Noise and vibration analysis: signal analysis and experimental

procedures. John Wiley & Sons.

e Rao, S. S. (2019). Vibration of continuous systems. John Wiley & Sons.
e Geradin M, Rixen DJ. (2015) Mechanical Vibrations: Theory and Application to

Structural Dynamics: Wiley.

_ClziotllJer:se Signal analysis <l LaY) Jalas

ggggfe Prerequisite Credit hrs. Lec. C(_)I_nJECt I ab.
MDE582 3 2 2 0
Course Class Works Prac/Oral Final Exam | Total | Exam Time hr.
Grades 40 20 40 100 3
Course Content: so8al) 6 giaa

Introduction: Definition and types of signals
(continuous-time,  discrete-time,  periodic,
aperiodic, etc.). Signal representations (time
domain, frequency domain, time-frequency).
Applications of signal analysis in various fields.
Mathematical Foundations: Fourier analysis:
Fourier series, Fourier transform. Windowing.
Averaging. Full spectrum. Linear systems:
impulse  response, convolution, transfer
function, bode plot. Nyquist Sampling theorem.
Signal Processing Techniques: Filtering.
Spectral analysis: power spectral density, order
spectrum,  waterfall  spectrum, cascade
spectrum. Wavelet analysis: continuous wavelet
transforms,  discrete  wavelet transform.
Applications. Computational Tools: MATLAB.

& Boaiua) Leelgly ClLEY) iy jed cdasial)
(& A e Ay e (8 Anhalia ()l
A cdd)ﬂ\ Jas s‘;m_)“ d\;.d\) B_)Li:}“ ) PN
calida & Gl LY Jalas cldpdat | (22 il )
Aloduia 14 psd Jilad Al ) Gend) Y
Lugiall 320 3ok M0l Ay )sh Jigad cap B
Gacanll Glaiay) -ddaal) Ayl LS Cagdall
C i) AT 8 i S A s Jasll Als o) 1Y)
bl Qe il e LAY dadles s
Al Cadal) | i) Cadall s jaall dsadal) 48U
Slagsall ysad rcilaysall Qs S k)
il Aedaiiall Cilag sall Jisad 68 paiusall

e Agbal) ol gaY)
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References: | saa)

e Brandt, A. (2023). Noise and vibration analysis: signal analysis and experimental

procedures. John Wiley & Sons.

e Zhang, X. D. (2022). Modern signal processing. Walter de Gruyter GmbH & Co KG.
e Mondal, D., Chakrabarti, A., & Sengupta, A. (2020). Power system small signal stability

analysis and control. Academic Press.

e Tenoudji FC.(2016) Analog and Digital Signal Analysis: From Basics to Applications:

Springer International Publishing.

_leftlljer:se Applied Machinery fault diagnosis ki) LS Juae | andds
ggggfe Prerequisite Credit hrs. Lec. C(_)PJECt 75 L ab.
MDE681 3 2 2 0
Course Class Works Prac/Oral Final Exam | Total | Exam Time hr.
Grades 40 20 40 100 3
Course Content: s8¢ gina

Introduction. Importance of machinery fault
diagnosis. Overview of different types of
machinery faults and their consequences.
condition monitoring and fault diagnosis
techniques. Vibration Analysis. Acoustic
Emission Analysis. Oil Analysis.
Thermography.  Other  Fault  Diagnosis
Techniques. Signal Processing and Data
Analysis. Case Studies and Applications.
Applications of fault diagnosis in predictive
maintenance programs. Performing
experiments using various fault diagnosis
techniques on real or simulated machines.
Analyzing data and diagnosing faults based on
the observations.

e dale 3l WY Jlae ] andiin Aueal dadia
L el oo 5 YY) Jlae (e ddlisal g Y
L)Y Qalas eUadl) i i g Al 480
ol Gyl st A gl clilasyl Jilas
Aallae s AY) slbadl) (i il (gl sl
il s ANl il 3 bl Jidas 5l LaY)
Aol Dl el yy 8 eUadY) Gandids il
eadl) (andin b alhdiuly )il ¢ )
Gkl Judas slSlaa ol dutida 5 jeal Ao daliadl)

cadaa Sl ‘_Ac 2l ROV A g

References:

1pal el

o Gertler, J. (2017). Fault detection and diagnosis in engineering systems. CRC press.
o Malik, H., Igbal, A., & Yadav, A. K. (2020). Soft computing in condition monitoring and
diagnostics of electrical and mechanical systems (\Vol. 1096, p. 499). Berlin/Heidelberg,

Germany: Springer.

Cf)urse Advanced Pract_lcal Signal i) Al o L) Aallae

Title: Processing |

Course . . . Contact hrs.
Prerequisite Credit hrs.

Code: i Lec. | Tut | Lab.
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MDE682 | 3 2 2 0
Course Class Works Prac/Oral Final Exam | Total | Exam Time hr.
Grades 40 20 40 100 3
Course Content: s8¢ giaa

Introduction: Review on advanced signal
processing techniques:  multirate  signal
processing, wavelets, spectral analysis,
stochastic signal processing. Advanced Topics:
Cyclostationary signal processing. Blind source
separation. Compressive sensing. Deep learning
for signal processing. Applications in
bioinformatics, finance, and healthcare. Using
advanced signal processing techniques to solve
real-world problems. Usage of different

software tools and libraries.

Aadgiall ol LaY) Aallee L daal e Aedie
Jalaill cclan sall eV anall saazie ol HLEY) Aallas
Cle giage A plall LY Aallaa o &)
oot gl Il LEY) dalles ediie
Gl oladll Larazall ladinl eV aadll
) dglesledl) (8 Clipls ) LAY Aadladl
Aalles il aladin dsall dle s Al
alasiul | sl Al JSUie Jad desiiall ¢l HLsY)

Al ) Lkl 5 duaa ) <l oY)

References:

;@\)‘d\

e Tan, L., & Jiang, J. (2018). Digital signal processing: fundamentals and applications.

Academic press.

e Van Drongelen, W. (2018). Signal processing for neuroscientists. Academic press.
e Steiglitz, K. (2020). Digital Signal Processing Primer. Courier Dover Publications.

_ClziotlIJer:se Practical reliability Engineering daleall A8 &5 gal) dinia

ggggfe Prerequisite Credit hrs. Loc. C?rnJiCt I L ab.
MDEG683 3 2 2 0
Course Class Works Prac/Oral Final Exam | Total | Exam Time hr.
Grades 40 20 40 100 3
Course Content: sodall g gina

Benefits of reliability engineering- Reliability
engineer role and responsibilities in the product
life cycle- The function of reliability in
engineering. Basic reliability terminology-
Corrective and preventive action (CAPA)- Root
cause analysis. Cost of poor reliability. Risk
management techniques. Types of risk - Fault
tree analysis (FTA). Failure mode and effects
analysis (FMEA). Basic statistics - Basic

Afgisall udige Hg - Afgll duaa i
& A sisall Adihs gopiiall Blam B 5 (A AUl s e
el jaY) - Ay 4 6 sl Clallaiag duaigl)
- ol cuall dilad (LIS) 4l dpsgsail
g sl o Shalal 5 )l oLy - A8 65 gall Chraca 48
- (5oa)) 5l A 8a)) Uad s s Jlasi - halal)
Clay )il - Apula) VY aalie - duluy)
DL lelbaaa™ cilial) 34] Jalad - AdlaaY)

probability concepts. Probability distributions. A 55 5all
Sampling plans for statistics and reliability

testing.

References: S
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Breneman, J. E., Sahay, C., & Lewis, E. E. (2022). Introduction to reliability engineering.
John Wiley & Sons.

Ebeling, C. E. (2019). An introduction to reliability and maintainability engineering.
Waveland Press.

Maintenance (RCM) - Key Performance
Indicators (KPI’s) - Maintenance Planning and
Scheduling - Maintenance of Mechanical
System.

C_our_se Maintenance management Aluall )l

Title:

ggggfe Prerequisite Credit hrs. Lec. CC_’PJECt e Lab.
MDEG684 3 2 2 0
Course Class Works Prac/Oral Final Exam | Total | Exam Time hr.
Grades 40 20 40 100 3
Course Content: o8l (o giaa
Introduction to Maintenance Management- | (38 - M\-»AJ bt JSGell - Aluall 5 )laY dexsa
Organization structure for maintenance - | - odlis Jadl auay Jalad - 48 68 gall 5 Ailuall

Maintenance and Reliability —Difference- | &ball - dnaaill Llpal) - Lluall Clal yin)
Failure Mode and Effect Analysis - |4l e dalEl Aluall - 4 il Alpall - 4008 )

Maintenance  strategies —  Corrective | - (RCM) ddsisall o 338 padl dbpall -
Maintenance - Preventive Maintenance — | dsasladass - ((KPI'S) dmssi,ll ¢la¥) & jiise
Predictive Maintenance - Condition-Based LSSl aUaill dila - diluall
Maintenance - Reliability Centered

References: el

Selcuk, S. (2017). Predictive maintenance, its implementation and latest
trends. Proceedings of the Institution of Mechanical Engineers, Part B: Journal of
Engineering Manufacture, 231(9), 1670-1679.

Geitner, F. K., & Bloch, H. P. (2019). Machinery component maintenance and repair.
Gulf Professional Publishing.

Lee, C. K. M., Cao, Y., & Ng, K. H. (2017). Big data analytics for predictive maintenance
strategies. In Supply Chain Management in the Big Data Era (pp. 50-74). 1GI Global.
Seebacher, U. (2021). Predictive intelligence for data-driven managers. Springer
International Publishing.

C_ourse Data}-drlver_l mamtc_enar_\ce with e i g e i) e Bl il
Title: industrial applications
Course - . Contact hrs.
Code- Prerequisite Credit hrs. ec. Tut L ab.
MDEG685 3 2 2 0

Class Works |  Prac/Oral Final Exam | Total | Exam Time hr.
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Maintenance-Basic reliability theory - non-
repairable systems - Different data analysis
rules - Repairable systems - Comparing real-life
application data sets - Importance of Data
Analysis in Maintenance - Statistical techniques
in maintenance - Analysis of application data
taken from life - Techniques between artificial

bl duaigll s
Course
40 20 40 100 3
Grades
Course Content: o8l (o giaa
Introduction - Benefits of Data-Driven | ki - byl e sadieall iluall 2 6 - daia

el o ML puall Akl - Apulul) A 6 sall
- 2ol AL Akl - addisall bl Julas
Soladl e a3 sale clndat Uil Cle gana 15 Hla
Lilaa ) clddll _Aleall 8 bl Julas doeal
sliall (pe 03 sl il cilily Judas - Rilpal) 8
Wl - Adlpall 8 eliaaYl oISy colyiss -
el Caall Alpa - SlSl) o)

on Emerging Topics, 589-605.

intelligence in maintenance-Future of Data- Acliall
Driven Maintenance - Maintenance of

Mechanical System - Maintenance of Industrial

electrical equipment.

References: 1al )
e Fink, O. (2020). Data-driven intelligent predictive maintenance of industrial

assets. Women in Industrial and Systems Engineering: Key Advances and Perspectives

e Simani, S., & Farsoni, S. (2018). Fault Diagnosis and Sustainable Control of Wind
Turbines: Robust data-driven and model-based strategies. Butterworth-Heinemann.

Cpurse Project & 5

Title:

ggggfe Prerequisite Credit hrs. Lec. C(_)PJECt 75 L ab.
MDEG686 3 2 2 0
Course Class Works Prac/Oral Final Exam | Total | Exam Time hr.
Grades 40 60 100 3
Course Content: o8l (o giaa

This course is designed to provide students with
the theoretical and practical knowledge needed
to perform maintenance and fault diagnosis on
various equipment and systems. Students will
work on a project to apply the knowledge and
skills learned in the Post Graduate Practical
Advanced Diploma to a real-world maintenance
and fault diagnosis problem. The project will
involve selecting specific equipment or system,
identifying potential faults, developing a
maintenance plan, and implementing fault
diagnosis techniques.

4kl 48 prally Ul 5 3 ) el 13 aranal o
cUadY) andidn g Aluall o) 2y A U ddaall
b Ol Jeres Aalailly clazall Galide e
& W saled Al jlgall 5 A paal) Gkl ¢ 5 e
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