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' 1. Program Vision

| The department is looking to be one of the leading depariments in the field of
mechanical engineering at the level of Irag and the region through graduating
engineers specializing in mechanical engineering following the latest approved
scientific curricula and using the latest scientific teaching methods, such as
modem laboratories and teaching methods.

2. Program Mission

1. Gradualing qualified engineers with various mechanical engineering
disciplines, which include the fundamentals of mechanical design, thermal
capacity, different production methods, air conditioning, and refrigeration, to

have the ability to be creative and innovative in various engineering fields and

keep pace with scientific development.

. Providing practical opportunities for students to leam about the principles and
scientific facts of engineering along with the theoretical aspect by establishing
modern laboratories and engineerning workshops equipped with the latest types

of equipment and laboratory supplies and organizing scientific trips to various

institutions of the country.

. Providing the best possibilities for building the leadership qualities of graduate |

students by teaching them outstanding tearmwork, mobilizing student efforis to
participate and contribute to student community service, and urging students
to be creative and innovative to achieve the community’s need for qualified
mechanical engineers,

. Holding seminars, scientific conferences, and ftraining courses for the

employees of all departments and the different industrial sectors to inform




them of the most prominent scientific and technological developments to
enhance the efficiency and capacity of engineering staff in all sectors of the

country.

3. Program Objectives

1. Preparing qualified scientifically and socially integrated engineers, developing
their passion for work and scientific research, and the ability to think creatively
and collaborative teamwork, in addition to practicing modern technologies and
industrial applications.

2. Prepare engineers lo develop and participate in scientific research and studies
in the field of department specializations, especially in finding solutions to various
Issues facing economic and social developmeant.

3. Communicaling with the community and its institutions, providing engineering
services, and being open to the community, encouraging the public and private
sectors to consolidate a good relationship with the university through offering
consultations and holding specialized training courses in various fields of
' mechanical engineering according to the requirements of the community.

4. Communicate with reputable international universities, exchange experiences
. and modermn scientific information to develop theoretical and practical aspects, and

| urge researchers to apply for international funding and grant projects.

5. Supporting the Scientific Resesarch Ethics Committee.,

| f. Urging researchers to apply for international grants and funding projects.

4. Program Accreditation

Mot yet

5. Other external influences




Doesn’t have

f. Fruur:_m Structure

Program Structure

Mumbar of Courses

Reviews*

University
Requirements

8

Basic course

4

Elective course

College
Requirements

11

Basic course

Elective course

Department
Requirements

Basic course

Elective course

Summer Training

Exist

Other

® This can include notes an whathar the course i basic of oplional,

7. Program Description

Year/Level

Course
Code

Course Name

MEID]

Engincering Mechanics-5tatics |

MEI(2 Mathematics |

ME103

Manufacturing Processes |

MEI104

Engineering Drawing

ME1D5

Physics for Engineers

LOM103 The Computer

UomMIn1 Arabic Language

wubojog [ jansy 1804 | #TOT- CTOT

MELS1

Engincering Mechamcs-Statics [1

ME152 |

Mlathematics IT




Physics of Meallurpgy

Introduction to Electrical Engineering

Energy and Sustainability

English language |
Democracy and Human Rights
Mathematics I11

Fluid Mechames [

Thermodynamics [

Mechanics- Engineering
Mechanics of Matenals |

Mechanical Drawing

Metallurgy

Computer Aid Engineenng
Applications

Mathematics [V
Fluid Mechanics 11

Thermiodynamics 11
Engmeering Mechanics-
Dynamics |1
Mechanics of Materials 11

Computer Aided
Mechanical Drawing

English Language
Laboratory [
Baath Party Crimes

F;
i
i
g
1
]

English Language - intermediate
ENGC325 | Engineering Management
MEC30I1 Engineering Analysis

MEC302 _ Conduction Heat Transfer




MEC303

Kinematic Analysis

MEC304

Eleciric Machines

MEC3035

Mechanical Workshop

MEC33] |

Compressible Fluid Flow

MEC332

Metallurgy

|
LomMc
104 |

ENGE329

Professional ethics

Public Satety

ENGE320

Mumerical Analysis

MEC352

Convection and
Heat Transfer Radiation

MEC353

Introduction to Machine Design

MEC354

Machines Dynamics

MEC355

Laboratory 11

MEC360)

Turbomachinery

| MEC361

Metallic Enginecring Materials

MEC362

Introduction to Combustion

MEC363

Medium Manufacturing Processes

MEC364

Solar Energy

MEC465

Introduction o Composite Matenals

sesunos | ebeys pucoeg | PLOT- £TOT

MEC401

Introduction to Vibrations

MEC402

Internal Combustion Engines

MEC403

Intermidate Machine Design

MEC404

Engineering Project |

MEC453

Air-conditioning

MEC42]

Power Plant

MEC422

Renewable Energy 11

MEC416

Flexibility




Mon-Metallic Engineening Materials

English Language - Upper mediate

MEC405

Control and Measuremenis

MEC452

Laboratory LI

MEC467

Intermidate Vibration

MEC454

Engineering Project 11

MEC461

Pollution

MEC462

Refrigeration

MEC463

Computer Aided
Thermal System Design

MEC451

Design and Analysis of Control Svstem

MECA466

Computer Aided
Mechanical Design

MEC465

Plasticity

8. Expected learning outcomes of the program
Knowledge

Al= The ability to distinguish, identify, define,
formulate, and solve engineering problams by

applying the principles of engineering, science,
and mathematics.

AJZ— The abllity to communicate skillfully orally
with a group of people and in writing with

various administrative levels,

Al- The ability to produce engineering designs
that meat the required needs within certain
constraints and apply analysis and synthesis in

the design process.

A4~ Imterpreting numerical data and applying
mathematical methods to analyze problems.

Bl- Ability lo establish
appropriate measurements and tests while

and perform

ensuring quality, analyze and interprel resulls,

B3- Ability to work appropriately within teams,
el goals, plan activities, meel deadlines, and

manage risks.




and wuse engineering |udgment to neach

conclusions.

B2- The abity o use standard tocls and
lechnigques o conduct and design practical
expernments for mechanical and
electromechanical systems and to analyze and
interpret data commectly,

B4— The possibiity of effectively using
information Iechnokogy and mdarn
engineering applications to start scientific
research projects in the future.

Ethics

C1- ethical and
professional

issues and make informed judgments while

Abllity I recognize
responsibilities  in  engineering

considering the consequences worldwide in

financial, environmental, and societal

considerations,

C3- The ability o recognize the ongoing
necessily of professional knowledge growth
and how 1o find, evaluale, accumulate, and

apply it comectly.

C1- Commiiment fo the foundations of
professionalksm, respect for privacy principles,
and maintaining confidentiality relaled to
communication skills and wriling reports while
being familiar with economic, legal, health,
gocial, and security determinants,

C4- Applying medern engineering techniques,
gkills, tools, amnd infeligent control of
mechanical systems.

9. Teaching and Learning Strategies

Theoretical lzctures,

Computer laboratories,

Discussion sess50NS.

Graduation projects.

Laboratory experiments.

Industrigl fraining.

10. Evaluation methods

Quizzes, mid-term, and final axams.

Practical exams and homeweork

Reporis

Seminars.




11. Faculty

Faculty Members

Spechal

Staff |Lecture

r

Profegsor

. Enginegring

|Thermal Power

Assist, Professor

. Enginesring

{Thermal Power

Assisl. Profassor

. Enginaaring

| Production & Matallurgy

Lecturer

. Engineering

iTha'mal Power

Lecturer

. Enginearing

Appled Mechanics

Lecturer

., Engine&ring

Production & Metallurgy

Assist. Lecturer

. Enginaering

Thermal Power

Assiet, Lecturar

. Engineering

Applied Mechanics

Agsist, Lechurer

Mech, Engineering

Production & Metallurgy

Assist, Lecturer

Elect. Engineering

Power & Machines

Assisl. Lecturar

Administration &
Economics

Administration




Professional Development

Mentoring new faculty members
Teaching methods workshops Training courses

Continuing education workshops Scientific seminars, workshops, and seminars
Professional development of faculty members

| A plan o develop the skills of the faculty in the Mechanical Engineenng Departmeant by invobving
the largest number of them in local and international conferences. Also, they should be

encouraged 1o join education workshops, conlinuous scientific seminars, workshops, and

seminars thal are held inside and oulside the university’s comidors.

' 12.  Acceptance Criterion
l Standard admission approved by Minisiry of Higher Education and Scieniific Reseanch

13. The most important sources of information about the program

Electronic scienfific resources are available onling.
Texthooks and references are availabla in the Department Education offica, Department Library,

College Library, and University Library,

14. Program Development Plan
An improvement plan is prepared according to a proposed timetable to improve the educational
program’s ocutcomes. Working fo improve and enhance the academic program’s outcomes by

Improving faculty members’ performance through intensive educational courses, continuing
education courses, publishing research papars, and completing promotion procedures to a higher
academic rank. Wilh the help of the Cuality Assurance Committee and the Deparfment’'s
Scientific Commitles, a questionnaire is being prepared directed to several governmeant and
private sector instifutions o ask about their opinions on the pedormance of the depariment’'s
graduates, in addition lo thelr proposals towards improving and enhancing the outcomes of the
program. The results of the questionnaires are collected during the academic year. The relevant
commiiiees analyze and discuss the results to make recommendations and proposals. In
addition, the program outcomes are reviewed annually by the faculty in the Meachanical




Engineering Department. Also, the results are analyzed fo measure the exient to which the
curriculum Is compatible with the [abor market requirements and to determine whether there is
a nead for change. Based on the results of the data analysis, the depariment headship is

infarmed of the proposals and recommeandations reachad by the facully.
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Some of selected syllabuses

1 gphall a1
= getigll gl 1 GeSe
fahall jaj.2
ME101
el [ Jeadll .3

2023 | sl

syl L alsef &ojls.4

2024 J04 /15

alidl jpcealt Jg1.5

PN jpadaally Al Dislll 4 5 gaiaa

(S Saagll sae (SN il Sle bl 222 .6

fay 4 [ el 60

(S ol 0 S 13) bl 3l s gl 7

S webl] aldok ghaidag alsarraj2 01 90 uomosul edu.i

el leal 8

-

To develop the capacity of first-year students to predict the effects of forces,

moments, and couples on bodies,

To develop problem-solving skills and an understanding of forces analysis by

applying the equilibrium principle.

To understand and draw the free body diagram to analyze forces.
Analysis forces and finding their resultant forces for two- and three-dimensional

Syatems.

Applying the equilibrium principle to simple trusses and frames.
Understand the friction phenomena and the friction force in machine parts.

elelly ol il -9

Slilazey) * Shpialas "
SRR Al cibaly
s "

Aall 3 .10

14




B
pallll s | ) Esiagall pud (N1 y
S dugllaat
ﬂ i |
Introduction to statics + Vector 2 ],'i
operations [addition, product) |
| Cartesian force and position vectors, 2 j‘
Force system in 20 2 3|
Force system in 20 + Recitation 1 3 4
Addition of a system of coplanar i _é‘
Force = |
Morment, couples, and resultant of 7 ﬁl
Sililagat] ® farces + Recitation 2
e fMoment, couples, and resultant of
Ly Al forces + Recitation 2 7
Al Ay ks Moment of a Force about a ¥ ;g-i
alaplyll ® Specified Axis ]
s, Force system in 3D 1 q
aljial Rectangular components of forces in a 1
bt L L 3D + Recitation 3 .
Resultant of forces in 30 + | 3_ | _l_
Recitation 4
System Isolation and the Free-Body 2 |
Diagram (FBD)
Equilibrium im 2D + Recitation 4 +
Midterm exam {d' Fal '3E] 1 1
Equations and Conditions of 2 1
Eguilibrium + Recitation &
Course review 3 1
1 Hame works 12 pt Seminar 3pl
| Quirzes 18 1 term Exam 10 pt
Repart Sm | Final Exam 50 pt
;_]-l.l';ﬂ“_’ ,:JIJ.“ J.'IL..A " 12
Meriam, lames L, and L. Glenn Kraige, | ( oty ¢ gl ) Augllaad) & il B
"Engineering mechanics: statics”, lohn
Wiley & Sons, 2012
Hibbeler, RL, “Engineering Mechanics bomad ¥ 2cail i
Statics”, 14th edition, 2016, Lt )l i)

15
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pkall sl L1
2 Silpsals)l
Pkl jay.2
ENGC]22
sdsdl | Jaill.3
2024 |
fdeagll 1 slie] A4
2024 [04 [14

dalial jpeantl €405

:{q.'SJI] il gl dae f{...-ﬁﬂ} Lol all el sac .

Giliny 4 [ delu 60

(S5 o 0 381 131) (ol il g ol 7

LJ}J# Lr-g-'-j' ':y-ﬂ 5 L

omerphdl 8f@uomosul.edu.ig
il alaal -8
= Write clear mathematical arguments including effective use of physical
Bguations.
» Develop a solid understanding of the fundamental principles of physics,
inchuding:

# afirm conceptual grasp of the central principles of physics,
# an abifity to work with the concepts mathematically, and
# afunctional understanding of how these ideas play cut in the real world
Use graphs and diagrams to convey results,
Decide on strategies to be vsed and assumptions that need to be made.
Uze both algebraic and geometric approaches in problem-solving.
Develop a flexible and creative problem-sobving ability.
Develop an integrated understanding of the both the definite and finite
integral,
» Integrate all the types of equations those be able to integrate such as
transcendental equatkons {logarithm and hyperbolic), Binsar, non-linear, and
rational equations.

16




# Findthe dimensions such as length, area, and volume for any shapes by
utilizing integrate.
s Develop their ability to communicate ideas of scence.
aladlly adatll ladlall L9
Cililagay Sl yiala s "
ey i clasly "
s ®
A Ay 10
# =l j -
i | @ gl ol pa |3l g
e Aglinall
Understand how to estimate the 5 1
Arca befween curves,
Explain the Indefinite Integrals and = )
the Substitution Method, - 7
Understand the Volumes ikl 2 3
calculation Using Cross-Sections. M. 1
Understand the Volumes G [}
caleulation Using Cylindrical 2 4
Shells.
Explain Arc Length calculation. . 5|
Safadedrs Understand the Areas of Surfaces 3 .
A pgailly @ gl of Revolution.
AL Ly Explun The Loganthm Defined as 3 7
o |miniegnl e
g ® 1 2| 8§
gl Using Basic Integration Formulas. (1)
. o
Sl
7 2| 1
Understand [ntegration by Parts. 2 1
2 1
| Explain the Trigonometric - 3 1
Integrals and substitutions. :
(3 2| 1
Understand the Integration of
| Rational Functions by Partial 2 1
Fractions.
el ol 11
Home works 10 pt= | 1" term Exam I 10 pts

17




Quizzes 20 pts 2™ term Exam 10 pts
Attendance +5 pis Firal Exam 50 pts
w‘)ﬁﬂ_’ rhﬂl __}.JL-.M 5 B

Calculus and Analytic Geometry by George iy ] Gpgiial | Kagllea! 1y shiall o BER
B. Thomas, any edition. (S d ) )
Calculus and Analytic Geometry by George | ( . ) daal aalpl
B, Thomas, any edition, ( i

= E-“J-" & Agay SR .;-1-13-1"
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MEI151
sl [ Jeadll 3
2024 [ jous)
deagl 18 dhis) fuyls .4
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alidl jgaaall Jg21.5

LA geanlly dpulall Sl A (gigeaa

g Sl) lamgll sae f( ST dpubiall el 2e .6

sasg 4 [ dele 60

(5% anal o S8 130 ) oyl il Jgiase pual T
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To develop the capacity of first-year students to predict the effects of forces,
moments, and couples on bodies,

To develop problem-solving skills and an understanding of forces analysis by
applying the equilibrium principle.

To understand and draw the free body diagram to analyze forces.

Analysis forces and finding their resultant forces for two- and three-dimensional
systems.

Applying the equilibrium principle to simple trusses and frames.

Understand the friction phenomena and the friction force in machine parts,

plelly puleddl byl -9

cliazyl * | Cipalas ®
sl e Sty
B

el 42 .10
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: e Ty
o gapal pu At | 3
l.uihdl
ﬂ -
imtroduction trusses and method 1o ” 1
solve. "
loint Method. 3l 2 2
Section Method, I:'ﬂ : H} d 3
Frames and machines + Recitation 1 P 4
Application of Frames and machines, 2 5
Sl ® Introduced the distribution foree. 2| 6
iy de gl Treats centroid, and mass center, 2 7
Al 3ty Treats centrow, and mass center + gl 2 R
iaige || Recitation 2 (14
il
Kl Introduced Friction 2 .
k Phenomenon of dry friction 2 1
Sl Phenomenon of dry friction + 3 1
Recitation 3
Machine application 2 1
ant of inertia « Recitation 4 + I.._.-.i!l 2 I
Midterm axam 4 1 ]
Moment and products of inertia of e |
area + Recitatlon 5
COuUrse review 1
_;_,i.-H {g 11
Homework 10 pL seminar ipt
Cluizzes 25 pt 1* term Exam 10 pit
Report 2 pt Final Exam 50 pt
L pﬁ.“_-’ ..l..1]'|' F:Ln...l. . 11

Meriam, James L., and L. Glenn Kraige,
"Engineering mechanics: statics”, John
Wiley & Sons, 2012,

[ Zomy o gl | gt 5 0l )

Hibbeler, RC, "Engineering Mechanics
| Statics”, 14th edition, 2016.

(bomal ) Aungiplh byl

i e ¢ Ay N1 aaliad
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2024 | a2
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2024 /04 (OB
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A AEN | jgeanlly dpudlpell SlelEl | 4 (g pean
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[ izl G0 552a,
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gl i dyien LesAhmed.saadoon@uomosul.edu.ig
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s Todevelop the capacity of first-level students to recognize types of metals,

their properties, and applications,

o  Tounderstanding the analysis of metais properties and to enrich students”
knowledge and develop their skills In the principle of metals and alloys.
To understand the macro- and micro examination of metals and alloys.

= Analysis of the phase diagrams of alloying systems and understanding their

effect on mechanical properties of metals.

» Learning about the heat treatment of steels and their applications.

phlly el Cilnfliind 9

Sltazay ® Cllplay *
e ® g ity "
sl "

okl 3 .10
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e | & g3t pud wa | 3l %
pad! il
Inbroduction bo Materials and 4 |
Properties,
Mechanical properties such s
strength, ductility, toughness, and T 2
hardness,
Atomic structure, atomic bonding in 4 3
materials. Miller indices. {:] " H}
Solidification of metals and alloys. 4 4
Cooling curves, types, and 4 q
constructions.
Phase d far all
: 4 ase diagram for alloy systems. " 4 5
Ay gl g A g o Thermal eqguilsbriurm diagrams {solid gt 4 7
A Ay, ¥ solution type]. {1..,..]
iadcinil | s Thermal equilibrium diagrams 4 %
S Junal [combination type).
Thermal equilibrium diagrams 4 g
[simple eutectic type)
Iron-Carban system [steels), 4 1
Iron-Carbon system [relation
between carbon content, 4 11
microstructure and mechanical 4 1
properties) i) i
Iron-Carbon system [cast iron 3: 4 17
Heat treatment of steel {1 } Gz 4 14
Course review 4 15
el it 11
Homework 5 pt | Term Exam 20 pt
Lab 15 pt | Final exam SOpt
CQuizzes 10 pt |
12

"Fundamentals of material science and
engineering”, William.d.caliister, 4th ed,, John
weily & sons, 2012, US.A

(siny O ipgall) gl iy il

Engineering metallurgy”, B. & Higgins, part |, 6th Y s i
ed, London, l: } 2l gauel
21 adlge + 3 S galal
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tension, capillarity).
Measure pressure by all types of manometars,

" " B @

Bernoulli's, and work-energy equations.

o Classify the fluld properties (compressibility, slasticity, viscosity, surface

Calculate the forces on the immersed bodies and surfaces.
Analyze the fluid when subjected to Rotation & linear acceleration.
Apply Conservation of mass, continuity eguation, Equations of motions- Euler's,

= Apply Impulse - Momentum principles and applications.

paly paledll Shipedipul 9

cililasd) ™
Ly N

= 23
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st !
A 4 10
] T 3 =
it in | gpiasal s |3l 3
— Lylbdl
An introduction to the
fundamental of fluid mechanics, ' 1
basic concepts and applications
Compressibifity and elasticity 250 ? .
viscosity 1. ﬂ]-’!{ 3 3
Viscosity- tutorial 2 4
surface tension, capillarity, vapor 2 5
pressure 3
Pressure applications and 2 q
st * measurements
Poognom Forces on immersed bodies - plang
gl
) J_"Hm surfaces 2 7
A Sy ok Forces on immersed bodies - plane gl 2 "
lgl) surfaces - tutorial (2w s 1)
- Forces on immersed bodies - B g
A4zl curved surfaces i
Sl LiL * Forces on immersed bodies - - |
curved surfaces - tutorial B
introduction to fiuid motion =
basic concepts, Conservation of 2 1
mass
Equations of motions- Euler's and il = 1
Bemoulll's |
Work-Energy Equations (dg « 3g) |2 ]i'
Waork-Energy Equations - tutorial 2 ]i
Course review 2 l-:
kel g .11
Horme works 5 pt 1" term Exam 10 pt
Quizzes 5 pt 2™ term Exam 10 pt
Attendance 5pt Final Exam &0 pt
Participation S5pt
Elementary Fluid Mechanics Vennard and Street. iy o dgagial ) dagllaald ) Aadl |
Gthadition, 1982, ]
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Fluid Mechanics 5" edition Frank M. White. 1999, (el ) Rl sl |
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The objective of this course is to enable students to build a code with the help of
available subprogram library and material properties database to solve applied
engineering problems such as:
& Thermodynamics cycles (Cranot cyches, Rankine cycles, refrigeration cycles,
otto cycles, diesel cycles, etc)
& Solid mechanics, strength of material, deflection, moment of inertia,
&  Solve linear system of equations

25
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= Solve nonlinear system of eguations
= Table integration
= Solve parametric problems.

alailly aglacll Eikgangil sl .9

cltasyl ® | Sl pislane
clsled | Ade cilaaly "
l e "
wddl ik | @ Byl gl |3 E
waalll W
Menuwe bar & toolbar 1
Equations Formatting Rules el
Solution of single equation,
solution of linear system of _ 2 3
equations. Al |
Functions: Math functions, (414 1) |
thermodynamic & physical 5 4
properties of flukds & solids, Unit
system, Comvert function,
il ® Farametric table. One dimensional 3 5
sz array, two dimensional array
Lty deand Exampies. y 6
b o | EES Procedures 2| 7
il ® il delh
i 2 B
Alalt EES Functions (2
SAS LR 2 9
2 1
Singhe-Line If Then Else Statements 2 1
2 1
Muttiple-Line Hf Then Else il 2 i
Statermnents 1
GoTo Statements, Repeat Until | E} I
Statements. Examples.
Course review 1
el sl .11




Home works

25 pl

term Exam

Cluizzes

2.5 pt

Minth Exam

Final Exam
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EES : Engineering Equation Solver, for Microsoft
Windows Operating Systems, Commercial and
Professional Versions. Copyright 1952-2018 by 5.A,
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Mechanics of materials (Strength of Materials] is a branch of applied mechanics that
deals with the behaviour of solid bodies subjected to various types of loading and give

27
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[ the ability to calculate stresses, strains, shear stresses, shear strains, deformations, ...
etc of abjects under external loadings, as well as give the ability to increase the
knowledge of strength of materials on engineering design and their applications.
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Introduction- Strength of 4 ]
Materials.
Simple Streszes and Strains. P ”
Thermal Stresses. = .
Shear stress and shear strain; : 2 3
Allowable Working S1ress. sl X
; Compound bar subjected to | {35 - 1|]|
external load; Equivalent or 2 4
combined modulus.
Compound bar subjected to = 5
el ® temperature change; Problems. gl
Loty dnagll Shearing Force and Bending
. Moment Diagrams 2 o
e i Sk Paoint of Contraflesure;
adalgll @ Relationship between 5.F, and i i T
Al il B.M. and intensity of loading. et
i “n e Limitations of the simple bending (1) 2 &
il sl
theary; Problems. 2 g
i} 1
Bending and shearing stresses. 2 1
| 2 1
i Introduction; Simple torsion ] 3 1
By (o)
Compaosite shafts -paraliel
connection; Power transmitted by 2 ]!;
shafts; Problems. |
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15t Term Examination 21 1
pdaldl pary) «11
Homework Spt 17 term Examz 20 pt
Cuizzes 10 pt
Attendance 5 pt Final Exam 60 pt
uu';ﬂ_t ,P.lh.'lll _‘}}..un.-l- 12

E. I, Hearn, "Mechanics of Materials.

((tims of Lungiall ) duptiad 5yl 28D

F. C. Hibbeler. "Strength of Materials.
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Students shall gain clear knowledge about mechanisms and machines,
Students shall demansirate the ablility to draw the kinematic diagrams of actual
mechansms and determine, visualize thelr mobility.

®  Students shall demonstrate the ability to determine the position, velocities and
acceleratian {both linear and angular] of various points and links in mechanisms
and machines using three essentials methods: Analytical, graphical and vector
rmethods .

= Students have an ability to use the technigues, skills and modarn enginsering
tools necessary for engineering practice (20 and 30 W, Solid Wiork, Inventor
soft ware’s].
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Introduction to theory of
machines, definitions, basic
concepts, simple mechanisms and
machines, showing mechanisms
and machings viing mini data
show.

Fast review on Engineering
Mechanics : displacement, velocity
and acceleration, relative motion,
circular motion, torgue and
angular maotion, simple hamonic
motion.

Position analysis in machines and
mechanisms: introduction,
coordinate systems, methods for
determinations for positions
1Graphical, Analytical and Yector
loop methods), salved examples,
tutorial sheef #1.

Velocity anakysis in machines and
mechanisms: introduction,
absolute and relative velocity,
velocity of an point on the link,
velocity of sliding block on rotating
link, methods for determinations
for velocities (Relative velocity
diagram |Graphical], Analytical or
algebraic and instantanegus
center methods), Rubbing
Velacity, solved examples, tutorial
sheet #2.

Acceleration anahysis in machines
and mechanisms: infroduction,
methads for determinations far
accelerations: (Acceleration
diagram Method | Graphical],
Acceleration of Block Sliding on
Rotating Link. Forces in Links.

Continued.,... Analytical or
algebraic Methods for
determination of accelerations],

Wl
(11. 20)

L]

]

Tooth gears: introduction, Types
of Gears, Applications, Foroe

(5]
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analysis in spur gears, sohed
examples.

Second Examination

Solved examples and tutorial
sheet §3,

Tooth gears: introduction, Types
of Gears, Applications, Faroe
analysis in spur gears, solved
examples.

(1<)

[

LE=1

(]

k3

Cams; Introduction, types of cam
and follower mechanisms, Types
of desired motion, method of
analysis and designing of cams

Y T

Course review

b | B3

N e - -

pil!
(2 )

2

| 2

all aiis L 11

Home warks

.-.'-'!.E*._ el 17 term Exam

10 pt

Quirzes

10 pi 2™ term Exam

10 pt

Attendance

apt Final Exam

B0 pt

aptilly alaill pileas .12

Theory of Machines, by; R. 5. Khurmi and J. K. Gupta,
First-Edition 2010, and 2021

(

iy o Sl ) Aaplladd) 5 o

Theory of Machines, by Robert L. Norton, all editions,
Design of Machinery , by Robert L. Nartan, all

editions.

Theory of Machines, by R. K. Bansal.
Theory of Machines, by 'W. G. Green, Bluckie and
Lons Limited. Or any related books,

(b ) Al paloal

T
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# Choose machining processing to manufacture any component
+ Estimate machining time for milling and drilling process.
# LUnderstand finishing processes,
s Chopse wekdl-ng machinge for weldinE metal.
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Introduction ta workshop 2 1
technology occupational safety
Turning and related operations 2 2
2 3
i3 paall 5 ‘i
Drilli ti 21
ing Operation { } 2 3
Welding Processes 2 i
Owy- acetylene Welding 2 7
a0 G — s o 2| 8§
ing ape L H T
Lpplly Zuag w1 9
Al LSy Measurement tools and how to 2 l|
use them
Shalyll ¢ Filing Operation 7 1|
Al piadl 2 l|
oL Scraping machines wl - l|
Mid semester Exam el 2 ]|
Course review % 1
_j_‘i‘“ #ﬂ +I E
Classwork 15pt 17 term Exam 25 pt
Quizzes 10 pt Final Exam S0 pt
Lﬂﬂﬂ_’ 1.'l.-:l.l.i _J."L.-.A v II
( itmy o Rmgiall ) Agllaadl 5 Al S0
B.H. Amsted, Philip F. Ostward and Myron sl } dugdy |
L' MANUFACTURING PROCESSES { Pl g
Begman Jhon Willey Sens-inc 2005.
S e o An ) el




T gl sl (]

Ak caiall adlgall Sy

Pakall Gaj.2
MEC331

idl [ Jeadll .3

2024 | ool
tkeagll 1ia Slse) s .4

2024 04 /14
rdaliadl el 8215

AN jpaandly dpalpall el 3 g pan

1(oS0) Ctaagl sse [ ) gyl Cleled) 3366

Silamy 3 [ delu 45

(S o 30 381 1) sl il ghine .7

.:.I-Jjﬁbd.ﬂl E_'_'I'...a aF L Il

omerphd] 8f@uomosul.edu.iq

el Calaal B

Basic Definitions of Compressible Flow,

introduction to Aerodynamics.

Governing equations for Inviscid Flow Compressible Flow and AirFoil
Beview of Vector Relatnons.

Models of the Fluid Control Yolumes and Fluid Elements.

An Application of the Momentum Equation: Drag of o two [imensional Body,
Path Lines, Stream Lines, and Streak Lines of Flow.

Angular Velocity, Vorticity, and Strain,

Relationship Between the Stream Function and Velecity Potential.
Some Aspects of Supersonic Flow, Shock Waves,

Speed of Sound.

Adiabatic Flow in Constant-Area Duct with Friction-Derivation of Basic
Fanna Flow in constant-Area Duct with Normal Shock Wave,

Rayligh Flow in constant-Area Duct with Normal Shock Wawve,

lally pall il sl .9
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Basic Definitions of Compressible | 3 ]
Flew.
Intreduction to Aerodynamics. 2 7|
: . T u_;l-l-ljl
Governing egquations for Inviscid 2 3
Flow Compressible Flow, (21 1) -
AirFoil. 2 4
Review of Vector Relations. 7 5
Modeds of the Fluid Control 3 6
Violumes and Fluid Elements
Cililage @ An Application of the Momentum
Equation: Drag of a iwo 2 7|
Ly dagll Dimensional Body. el hgall
Al e Path Lines, Stream Lines, and
ey Streak Lines of Flow, (1<) s
Sl iyl ® Anguler Velocity, Vorticity, and b 9
. Strmin,
S Red m nship Between the S i 1
il atronship een the Stream
Y Function and Veloctty Potential. 2 I
Some Aspects of Supersonic Flow:
Bhock Waves, 2 1
Speed of Sound.
Adiabatic Flow in Constant-Araa aidll - |
Duct with Friction-Derivation of . =
Basic Equations, (3 t-'_]'
Fanno Flow in constant-Area Duct 2 I
with Normal Shock Wave,
Rayligh Flow in constant-Area Duct & 1
with Normal Shock Wave, =
il g 11
Homeworks 10 pts 1* term Exam 10 pts
Quizzes 10 pts 2" term Exam 10 pts
Attendance S pts Final Exam 60 pts
uu_r;fa]h Ilnl.':l.n s 12
Modern Compressible Flow-3ed (Anderson). Agpgiad) ) Aptladl &) Al 2SN
Fundamentals of Aerodynamics, Th{BookSee org), Loaaddl ¥ A |
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The course contributes to the following student outcomes:

Students shall gain clear knowledge about dynamics of mechanisms and machines,
Studenis shall demonstrate the basic understanding of the balancing of different
types of machinery's.

Students shall demanstrate complete knowledge about wear and friction and their
engineering applications: in belt drives, clutches and brakes. Also, complete
analysis of static and dynamic forces.

Students have an ability to anakysis and design the machanical govarnors for a
machine.

Students shall demonstrate knowledge about crank effort and flywheel, Students
shall learn a complete analysis and determination of forces, masses required, etc.
Students shall demonstrate knowledge about gyroscope motion and couple and
their applications.

Students shall demonstrate complete knowledge about gears and gears trains,
types, and method of analysis,

Students shall demonstrate knowledge about universal joints, types, and method
of analysis.
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introduction to theory of
machines, definitions, basic
concepts, simple mechanisms and
machines.

Fast review on Engineering
hechanics : displacement, velocity
and accelerathon, relative motion,
circular motion, torque and
angular motion, simple harmonle
mation,

GYTOSCOPEs: BYroscopes
application: ships, airplanes, etc.,
Gyrosoope motion, Gyroscope
couple anahysis.

solved examples and tutorial
sheet #1 + Quiz #1

Mechanical Governars:
Introduction, Types of Governors,
Dead Weight Governors and
Spring loaded governors: Watt

| governar, Porter governar

HHL
(11 29

13

0

Hartnell governor, Proell governor,
Complete forces analysis,
Controlling force and stability,
Sensitivity and insensitivity of
BOVEITIONS.

Friction and wear: introduction to
wear and friction (Tribology),
Types of wear and Friction,
Applications of friction in
anginaering.

Clutches systems; introduction,
principle of Clutch, Types of
Clutches, positive and Friction
Clutches, Types of Friction

e
(1<)

39




Clutches: Plate or Disc Friction
Clutches, (Single and Multi-disc
Clutches, Cone or Conical Friction
Clutches, Centrifugal Friction
Clutches, Solved Examples, tutorial
sheet #6.

Balancing of Machinery:
Balancing of Rotating masses:
introduction, Static Balance,
Dynamic Balance, Balancing of
rotating masses in same plane,
Balancing of rotating masses in 2 9
different planes, Graphical
Methad, Analytical Method,
Dynamic Forces in Bearings,

b
[=r

Balancing of reciprocating masses: 2 1
introduction, reciprocating |
Masses, Methods for salving
problems, b 1

[ ]
—

Belts, ropes, and chain drives;
Introduction, Definition and
Applications; Types, Flat, Rope and
W-Belts Drives, Force Analysis, _al
power transmitted, Efficiency,

Slips tﬁ el

b
=

Turning moment diagrams and
flywheels: introduction and
definitions, Crank effort diagrams,
Fluctuation of speed, Fluctuation
of energy,

(]
—

Course review | 2 1

By Ao |

Homework

Spt 1* term Exam 10 pr

A

Quizres

10 pt 2 tarm Exam 10 pt

Attendance

Spt Final Exam B0 pi

ally plall s .12

Theory of Machines, by: R. 5. Khurmi and J, K. Gupta, (Agngiall ) duplladdl iy il o€l

First-Edition 2010, and 2021

“Theory of Machines, by Robert L. Norton, all (polamad } il ol

editions. Design of Machinery , by Robert L.
Morton, all editions. Theory of Machines, by R. K.
Bansal. Theory of Machines, by W, G. Green,
Bluckie and Sons Limited, Or any related books.
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Understand variows advanced manufacturing metal forming processes

Design of die for metal forming for any forming processes.

Choose machining processing to manufacture any component

Understand to select proper Advanced Manufacturing process for welding and
forging

= Explain principle and applications of advanced machining
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hetal Forming, Introduction,
Material behavior, Flow stress. 2 |
Forming temp.
Rolling Operation, Anabysis of Flat
Relling, Neutral paint, A *

Extrusion Process, Direct and {21}
indirect extrusion, anakysis of
Extrusion, impact extrusion

L=

[

1 term Exam -
Forging, Upen —Die Forging, close
~[he Forging
rlsiayh Wires and Bars Drawing Analysis 3
i of wire drawing, bars drawing
Ly llly dis
s dgandl Powder Metallurgy Techniques, gl >

A Bdgsy |+ gl | Characteristics of metal powders, ) e 2
s | e property of Engineering powders,

]
o= R - T = B 2 0 O

production of metal powders, 2
agdaall + 2™ term Exam

Sl Advance Welding Processes, 2 1
Submerged Arc Welding ,Plasma 2 | 1
Arc Welding, Thermite welding,
Friction welding 2 1
Numerical ControliNC), Analysis
of NC Positioning Systems, NC ; 2 1
Part Programming . Apphcation of il
0 (3¢
Ron-traditional Machiming 2 1

Processes, Electric [hscharge

Machining{ EDM), Wire Cut,
Electrochemical Machining 2|1
Processes, Ultrazonic Machining

phadl psin L11
Quizzes 10 pt 2™ term Exam 15pt
1* term Exam 15 pt Attendance im
Reparts 5 pi Final Exam 50 pt
coadpTlly aladll s 3 -3
Mikell P.Groover. “FUNDAMENTALS OF [ iy oF dgspiall ) dugllaall ) halt )

PMODREN MANUFACTURING _ MATERIAL
PROCESSES AND SYSTEM®. John Wiley and
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+ To provide a thorough basis for electrical machines study. To introduce students
to the main parameters and properties of electric and magnetss fields at low
frequencies. To introduce students to the concept of magnetic circults and the
operational principhes and characteristics of transformers,

*  Tointroduce students to the basics of electrical machine construction and the
structure and operational principles of DC machines, Te intreduce students to
the basics of electrical machine construction and the structure and operational
principles of induction machines.

+ Tointroduce students to the basics of electrical machine construction and the
structure and operational principles of synchronouws machines.

« Decide gn strategles to be used and assumptions that need to be made.

s Develop aflexible and creative problem-solving ability. Develop their ability to
communicate ideas of science. Develop an expertise in experimental

methodologles,
pladlly paladll hmslinl 9
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Electrical machine (magnetic field, P 1
faraday & Lenzes laws |
D.C machines and DC generators - a3
main principles. 33
D.C motors principles, types and i o 4
speed control methods. | I}q{ -
&,C machines / Electrical a 4
transformers & their test methods i
Equivalent circuit of single-phase - 5
transformers L
ey (1 3 —phase transformers and " 6
Automatic voltage regulator =
eja=y Loyl Induction machines & generators. 2 7
Audl ddgly | @& [gingle phase induction motor lhealt 4 8l
gl il byl # Three phase induction motar and (1) =
. Starter circuit connection to start 3- - v
g lae phase induction motor 2
Delta —star staring connection of 3 - 2 1
phase induction and Reversal of
rotation direction of 3-phase. Speed 2 1
controd methods 2 1
synchronous motor and the starting il 3 1
methods L3
Synchronous generator principles gz ) 1
Synchronous generators 2 1
synchronization terms
kel s .11
Homeworks 5 pit 1* term Exam 12 pt
Quirzes B pt 2° perm Exam 12 pt
Attendance 3 pt Final Exam 60 pt
illy pleill plae .12
|1 Nagrath and D P Kothari, "Ebectric Machines”, McGraw | 5.0 ) A ghlnal By sel) S
Hill Education, 15t Edition, 2010
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1 B Guptha "Theary and performance of Electrical T |
machiines”, 5.K Kataria & Sons Publishers 141h Edition, { :' i E'"-""II
2008
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Classify Clutch, Brakes, Gears, and another various machine elements,
Caloulate the necessary forces, stresses and power flow in a machine,
Design of power screw, study the design aspects of the systems using power
screw like hand press or screw jack or Car jack.

s Develop and draw a 3d models of & machine member, develop a stress analysis
using & FEA method available in INVENTOR computer program,

»  Lise Microsoft EXCEL to automate the design calculations for Clutches brakes

and gears.
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Intreduction to Machine Design 3 1
Types of clutch, How clutch wark, 2 .
Components of clutch Design of
Clutches 2 3
2 gl
Types of brake, How brake s are Ymal 2| 4
~ddasddl work, The components of brake, {21 \ l[]
Design of Brakes 2 (i
Ll Agagll 2 7
sl Ay g 5 3
Shaly) ® (1<)
i 2 b
Al )
ANk ; 2 1
R g Design of Gears by using Leuis pd 3 1
equation. (3 =)
2 1
Design of Gears by using AGMA 2 |
procedures
2 1
Z 1
el i .11
Homeworks Spt 1" term Exam 10 pt
Quirres 10 pt 2" term Exam 10 m
| Attendance Spt Final Exarm Gl
eyl aall piheas .12
| Shigley's Mechanical Engineering Design, [ aamg o gaad) ) dpmall iy all €N
I I'I.Il-El:h-ﬂﬁh:i!“DH'lEﬂ, Peter Childs, second [_,..11.....11 R HIJ"'IJ
edition, 2004.
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The course is designed to provide students with a

« broad understanding of air pollution science and management, including
environmental engineering principlas, risk assessment, and ethical
considerations.

# The course covers the sources and types of air pollutants, their effects on
human health and the environment, and regulatory framewarks for air
pollution controd, In addition, the course focuses on material balance for
pollution concentration, air pollution measurement and modeling, control
technalogies, and emerging issues in air pollution, Through examples of
calculations, case studies, and group projects, students will develop practical
skills for addressing air pollution challenges in various industries and contexts.
Owverall, this course aims to equip students with the knowledge and tools
needed to make a positive impact on air guality and public health..
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Course review |
2
5
31.1- Jj‘r“ l‘*‘ﬁ
Homeworks 5 pt 1" term Exam 10 pt
Quizzes 10 pt 2" term Exam 10 pt
Attendance 5pt Final Exam GO pt
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Power Plant: The aim of this module is to provide fourth-year mechanical
enginearing students with a comprehenzive understanding of power plant
operations. Students will learn about steam power plants, including steam
turbines and regenerative methods, as well as cogeneration techniques for
enhancing the Rankine cycle. They will also gain knowledge about boilers,
candensers, and combined power plants,

Renewable Energy: The aim of this module is to introduce students to various
rengwable energy sources and technologies. Students will explore hydroelectric
power plants, wind turbine power plants, and solar energy systems. They will gain
an understanding of the working principles, components, and operation of these
renewable energy systems,

Pallution: The aim of this module is o ralse awareness about pollution and its
environmental impact. Students will learn about different types and classifications
of pollution, a3 well as the ethical considerations surrounding environmental
protaction. They will also examine material balance sources and their contribution
to pollution. Furthermore, the module will cover air pollution, including its
sources, effects, and control measures,

Critical Thinking and Problem-Solving Skills: Throughout the module, students will
develop critical thinking and problem-solving skills, They will be encouraged to
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analyze and evaluate different power plant systems, renewable enargy
technobogies, and pollution control measures. The aim is to enhance their ability to
apply theoretical knowledge to real-world situations and propose sustainable
salutions.

s By achieving these aims, the module aims to provide students with a solid
foundation in power plant operations, renewable energy technalogies, and
pollution control. It aims to equip them with the necessary knowledge and skills to
contribute to the development and implementation of sustainable energy
solutions in the field of mechanical engineering,
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