DOKUZ EYLUL UNIVERSITY
FACULTY OF ENGINEERING

MECHANICAL ENGINEERING DEPARTMENT COURSE CONTESTS

FIRST SEMESTER

Course Code Course Name T P ECTS

FIZ 1101 PHYSICS | 3 2 5

The course will provide a theoretical introduction and an overview of the fundamental applications
of Newtonian mechanics based on the classical physics principles. The course contains;
Measurement and unit systems. Vectors. Motion in One Dimension. Motion in Two Dimensions. The
Laws of Motion. Circular Motion. Energy and Work. Potential Energy. Conservation of Energy. Linear
Momentum and Collisions. Rotation of a Rigid Object about a Fixed Axis.

Course Code Course Name T P ECTS

KIM 1015 CHEMISTRY 3 2 5

The purpose of this course is to provide terms and concepts that form the basis of the science of
chemistry and the basic theories of these concepts. The main objective of this course is to give
fundamentals of chemistry covering matter and measurement, the basic structure of the atom,
formation of molecules and ions, the quantitative nature of chemical formulas and chemical
reactions focusing on aqueous solution, chemical bonding, gas laws and properties of liquids, solids
and solutions, chemical kinetics and equilibrium, acid-base and aqueous equilibria, laws of
thermodynamics, electrochemistry and nuclear chemistry.

Course Code Course Name T P ECTS

MAK 1015 TECHNICAL DRAWING | 4 0 4

Basic concepts: norms, drawing tools, basic geometric drawings. Types of projection. Sectioning and
perspective drawings, drawing comprehension, complementary appearance. Appearance drawing
from perspective models and its applications.

Course Code Course Name T P ECTS

MAK 1101 INTRODUCTION TO MECHANICAL ENGINEERING 4 0 4

Basic concepts: norms, drawing tools, basic geometric drawings. Types of projection. Sectioning and
perspective drawings, drawing comprehension, complementary appearance. Appearance drawing
from perspective models and its applications.

Course Code Course Name T P ECTS

MAT 1009 CALCULUS | 4 0 4

The sequence Math 1001-1002 is the standard complete introduction to the concepts and methods
of calculus. It is taken by all engineering students. The emphasis is on concepts, solving problems,
theory and proofs. Students will develop their reading, writing and questioning skills in
Mathematics. Preliminaries, Functions Limits and Continuity. The course contains; Differentiation,
Tangent Lines and Their slopes. The Derivative Differentiation Rules The Chain Rule. Derivatives of
Trigonometric Functions Higher Order Derivatives The Mean Value Theorem Implicit Differentiation
Transcendental Function Inverse Functions, Exponential and Logarithmic Functions. The Natural
Logarithm and Exponential The inverse Trigonometric Functions Hyperbolic Functions More
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Applications in Differentiation, Related Rates. Indeterminate Forms Extreme Values Concavity and
Inflections. Sketching the Graph of a Function Extreme Value Problems Linear Approximations.
Integration Sums and Sigma Notation Areas as Limits of Sums The Definite Integral Properties of the
Definite Integral The Fundamental Theorem of Calculus . The Method of Substitution Areas of Plane
Regions. Integration by Parts Integrals of Rational Functions Inverse Substitutions. Improper
Integrals Applications of Integration. More Volumes by Slicing Arc Length and Surface Area.

Course Code Course Name T P ECTS

MEE 1003 TECHNICAL ENGLISH | 3 0 3

The subjects are covered in English. The Engineering profession. Courses in engineering. Machines
and work. Engineering materials. Basic machines. Machine components. Mechanisms and forces.
Friction. Engineering student. A young engineer. Steam engines. The Internal combustion engine.
Gas turbines and other types of engines. Engineering and automation.

Course Code Course Name T P ECTS

TBT 1003 BASIC INFORMATION TECHNOLOGIES 1 1 2

The objective of the course is to give basic Hardware and software information, MS Office
applications, set up background information about Internet. Introduction. Computer (description,
functions). Introduction to hardware; Introduction to software; Operating Systems; Internet
(description and functions), internet protocols, internet services (e-mail, ftp); Website search; MS-
Excel-l; MS-Excel-ll; MS-Excel (Occupational applications); Introduction to Microsoft Office, MS-
Word (writing CV and letter of application); MS-Word (Equation editor and tables); MS-PowerPoint;
Rules on technical report writing; Preparation of a report/presentation.

Course Code Course Name T P ECTS

ATA 1001 PRINCIPLES OF ATATURK & REVOLUTION HISTORY | 2 0 2

The course objective is to get students comprehend development stages of Turkish community in
transition from empire to nation state. The course contains; State, Monarchy, Oligarchy, Republic,
Laicism, Democracy, Insurrection, Revolution, Nation-State. Feudalism, Crusades, Age of Geography,
Renaissance and Reformation Movements, French Revolution, Industrial Revolution. Ottoman
Modernisation. Competition that happened in international arena from 19th century to 20th
century and its reflection to the Ottoman Empire. Imperialism, colonialism, nationalism and
formation of blocs in the process which goes to the Great War. Tripoli and Balkan Wars. Great War
and the Ottoman Empire. Mondros Armistice Treaty and occupation process. Glance of Mustafa
Kemal to the existing situation. Developments that happened during the National Struggle period.
Mudanya Armistice Treaty. Lausanne Peace Treaty.

Course Code Course Name T P ECTS

TDL 1001 TURKISH LANGUAGE | 2 0 2

The objective of Turkish Language Course is to enable the comprehension of the structural and
operational features of Turkish; and to enable the acquisition of the proper and fine use of the
language which is a means of written and spoken expression. The course contains; Introduction to
the objective, principles and subjects of the Turkish Language Course. The significance of language
in society. The significance of the Turkish Language among the world languages. The historical eras
of the Turkish Language. The current situation of Turkish Language and the regions of spread.
Spelling rules and implementation. Punctuation marks and implementation. Turkish Phonetics and




classification. Turkish Phonology. The Features Turkish Phonetics. General information about essay
writing. Expression styles in essay writing.

Course Code Course Name T P ECTS

MAK 1021 WORKSHOP TRAINING (4 WEEKS) 3 3 2

The aim of the workshop training is to improve the knowledge and ability of the students about the
basic production techniques. Duration of the workshop training is four weeks. Fundamentals of
dimensional measurement, foundry work patternmaking, welding and machining are given both
theoretically and experimentally.

SECOND SEMESTER
Course Code Course Name T P ECTS
BIL 1002 COMPUTER PROGRAMMING 2 2 3

The course objective is to teach the programming logic and MATLAB programming language. The
course contains; Structure of computers and software languages; Analysis of problem and
Algorithms; Flow charts and characters used in MATLAB; Kinds of variables; Data input commands;
Data output commands; Control commands; Cycles; For- Next cycle; Subscripted variables and
Matrix operations; Screen arrangement commands; Reading from file and writing to file.

Course Code Course Name T P ECTS

FIZ 1102 PHYSICS Il 3 2 5

The major objectives of this course are to provide the fundamental knowledge of electromagnetism,
to develop solid and systematic problem solving skills, and to lay the foundations for further studies
in natural sciences and engineering. The course contains; Electric fields: Coulomb's law, The electric
field (point charge and continuous charge distribution). Gauss's law: Electric flux, Gauss's law,
Applications of Gauss's law. Electric potential: Potential difference and electric potential, Potential
due to point charge/continuous charge distribution. Capacitance and dielectrics: Calculation of
capacitance, Capacitors with dielectrics, Energy stored in a capacitor. Current and resistance:
Current, resistance and Ohm's law, A model for electrical conduction. Direct current circuits:
Electromotive force, Kirchhoff's rules, RC circuits. Magnetic fields: Force on a current-carrying
conductor, Torque on a current loop in a uniform magnetic field. Sources of the magnetic field: The
Biot-Savart law, Ampere's law, Magnetic flux, Magnetism in matter. Faraday's law: Motional emf,
Lenz's law, Induced emf and electric fields. Inductance: Self-inductance, RL circuits, Oscillations in an
LC circuit. Alternating current circuits: ac sources and phasors, The RLC series circuits, Power in a
circuit.

Course Code Course Name T P ECTS

MAK 1016 TECHNICAL DRAWING I 4 0 4

Computer aided drawing software and its tools. Three dimensional solid modeling construction
techniques. Transfer of three dimensional machine components to two dimensional medium.
Working drawings, standard machine components and their usage in drawing.




Course Code Course Name T P ECTS

MAT 1010 CALCULUS I 4 0 4

The sequence Math 1001-1002 is the standard complete introduction to the concepts and methods
of calculus. It is taken by all engineering students. The emphasis is on concepts, solving problems,
theory and proofs. Students will develop their reading, writing and questioning skills in
Mathematics. The course contains; Infinite series; Convergence tests for positive series; Power
series, Taylor and Maclaurin series. Quadratic forms (Conic Sections). Vectors and coordinate
geometry in three dimensional space Analytic geometry in three dimensions, Plane, lines, and
guadratic surfaces. Functions of several variables; Limits and continuity. Partial derivatives; Higher-
order derivatives, The chain rule. Linear approximation; Gradients and directional derivatives,
Implicit functions. Applications of partial derivatives; Extreme values; Extreme values of functions
defined on restricted domains. Lagrange multipliers; Multiple integration; Double integrals, iteration
of double integrals in Cartesian- Coordinates. Surface area using by double integrals; Double
integrals in Polar Coordinates. Vector and scalar fields; Line integrals. Conservative fields .Surface
integrals; Green s theorem, divergence theorem, and Stokes s theorem.

Course Code Course Name T P ECTS

MEE 1004 TECHNICAL ENGLISH Il 3 0 3

The subjects are covered in English. Electric motor. Central heating. Safety at work. Washing
machine. Racing bicycle. Lasers. Automation technician. Refrigerator. Scales. Portable generator.
Road breaker. Disc brakes. Staff engineer. Lawn-Mower. Corrosion. Maglev train. Computer aided
design. Supercar. Graphs. Waste recycling. Robotics. Careers in engineering. Applying for a job.

Course Code Course Name T P ECTS

MEE 1018 STATICS 4 0 5

Basic concepts and Newton’s laws. Scalars and vectors. Two and three-dimensional force systems.
Equilibrium of particles. Moment, couples and resultants. Free body diagrams. Equilibrium of rigid
bodies in two and three dimensions. Planar trusses: Method of joints, method of sections. Frames
and machines. Center of gravity. Area moments of inertia.

Course Code Course Name T P ECTS

ATA 1002 PRINCIPLES OF ATATURK & REVOLUTION HISTORY I 2 0 2

The course objective is to comprehend Turkish reforms and political, economic, and, social events in
Turkey from its establishment to present time. The course contains; Reforms that carried out in
political area: Abolition of sultanate, proclamation of republic, abolition of caliphate. Transition to
multi party life attempts in the period of Ataturk. Reforms and constitutions which were realized in
order to compose modern and secular legal system. Revolutions that were realized in education
area. Formation of a national economy policies. Language, history and culture as becoming a nation
Project. Characteristics and universality of Turkish revolution and Ataturkist thought system. Turkish
Foreign Policy in the period of Ataturk. Turkish domestic and foreign policy in the National Chef
period Democrat Party Period and May 27th. Developments which happened in Turkish domestic
and foreign policy between 1960-1980. Turkey from September 12th to present time.




Course Code Course Name T P ECTS

TDL 1002 TURKISH LANGUAGE II 2 0 2

The objective of Turkish Language Course is to enable the comprehension of the structural and
operational features of Turkish; and to enable the acquisition of the proper and fine use of the
language which is a means of written and spoken expression. The course contains; Constructive
suffixes in Turkish Language. The implementation of constructive suffixes in Turkish. Inflectional
suffixes in Turkish Language. The implementation of Inflectional suffixes in Turkish. Word types.
Word groups and compounds. The practices of word groups and compounds. Sentence information.
Sentence analysis. Sentence analysis. Reading and analysis of the selected works from the world of
literature and thought. Speech and sentence errors and corrections. General evaluation of term
topics.

THIRD SEMESTER

Course Code Course Name T P ECTS

EEE 2015 ELECTRICS 3 0 6

Basic concepts of electricity, Alternating Current and Phase Concept, Circuit Analysis in A.C., Power
in A.C systems and Compensation, Electromagnetism, Magnetic Circuits, Direct Current Motors and
Generators, Alternating Current Motors and Generators, Control of A.C. Motors, Photovoltaic
Systems, Fuel Cells and Batteries, Renewable energy sources: Wind and Water Turbines, Electrical
Vehicles.

Course Code Course Name T P ECTS

MAK 2015 STRENGTH OF MATERIALS | 3 0 6

Internal forces and stresses. Normal stress, shear stress and bearing stress. Stress on an oblique
plane. Normal stress and strain under axial loading. Hooke’s law. Thermal stresses. Generalized
Hooke’s law. Shearing strain. Plastic deformations, residual stresses in axial loading. Torsion of
shafts and shearing stresses. Design of transmission shafts. Shear and bending-moment diagrams.
Bending of beams and normal stresses. Bending of members made of several materials. Eccentric
axial loading in a plane of symmetry. The shear flow and shear stresses in the beams.

Course Code Course Name T P ECTS

MAT 2011 MATHEMATICS Il 4 0 4

Introduction to differential equations, Definition and classifications of differential equations. First
order differential equations, separations of variable differential equations. Linear differential
equations, homogen differential equations. Exact differential equations, Integral multipliers, non-
linear differential equations. Higher degree first order differential equations, Envelopes, etc..
Application of first order differential equations for geometric and physical problems. Higher order
differential equations and their solutions Linear independency, wronskian, etc. Higher order non-
homogen differential equations and their solutions: Undetermined Coefficients method, Lagrange
method. Operator Method, Cauchy-Euler differential equation Legendre differential equation.
Power series, Solutions of differential equations with power series, Fourier series. Laplace
transformation method for solving differential equations. Application of differential equations,
Solutions of the system of differential equations with operator method and Laplace transformation
methods.

Course Code Course Name T P ECTS

MEE 2021 DYNAMICS 4 0 6




Kinematics of particles: Rectilinear and curvilinear motion. Plane curvilinear motion: Rectangular,
normal-tangential and polar coordinates. Space curvilinear motion: Rectangular, normal-tangential,
cylindrical and spherical coordinates. Kinetics of particles: Newton’s Second Law, Work-Energy and
Impulse-Momentum Principles. Planar kinematics of rigid bodies: Rotation, motion relative .

Course Code Course Name T P ECTS

MMM 2027 ENGINEERING MATERIALS 4 0 6

Investigation of the atomic structure, atomic bonding, crystalline structure, imperfections, diffusion,
mechanical behaviors of solids.

FOURTH SEMESTER

Course Code Course Name T P ECTS

EEE 2018 ELECTRONICS 3 0 5

Basic Concepts in Electronics, AC to DC Conversion, Analysis of DC Circuits,Transistors and
Applications, Operational Amplifiers and Applications, Sensors and Measurement, Introduction to
Digital Electronics,PLC’s, Microprocessors, Data Acquisition, D/A and A/D Converters.

Course Code Course Name T P ECTS

MAK 2022 STRENGTH OF MATERIALS Il 3 0 6

Unsymmetric bending. General case of eccentric axial loading. Bending of curved members.
Transformation of stress, principal stresses and maximum shearing stress. Mohr’s circle. Stresses
under combined loadings. Yield and fracture criteria. Stresses in thin-walled pressure vessels.
Transformation of plane strain, measurements of plane strain. Design of transmission shafts.
Deflection of a beam by integration method. Columns: Stability of structures. Euler’s formula, design
of columns under an eccentric load. Energy methods. Impact loading. Castiglione’s theorem.
Deflections by Castiglione’s theorem.

Course Code Course Name T P ECTS

MEE 2024 THERMODYNAMICS | 3 0 6

Concepts and definitions. Thermodynamic properties of pure substances. Ideal gas law and
compressibility factor. Heat and work. First law of thermodynamics for closed and open systems.
Polytropic process. Steady state and transient analysis. Carnot cycle, heat engine, refrigeration cycle
and heat pump. Applying second law analysis to cycles. Entropy change of substances. Entropy
balance for closed and open systems.

Course Code Course Name T P ECTS

MEE 2026 FLUID MECHANICS 4 0 6

Basic concepts and definitions. Conservation laws for closed and open systems. Fluid statics.
Manometers and pressure measurements. Hydrostatic forces on immersed bodies. Equations of
conservation of mass, momentum and energy for systems and control volumes. Bernoulli equation
and its applications. Dimensional analysis and similarity. Paralel flow over a plate.




Course Code Course Name T P ECTS

MEE 2028 ENGINEERING MATHEMATICS 3 0 5
Solution of non-linear algebraic equations by Newton-Raphson method. Lagrange interpolation.
Numerical integration. Solution of linear algebraic set of equations. Method of least squares.
Solution of linear and set of linear differential equations; MatLAB applications for analytical
solutions by Laplace transforms. Solutions with Matlab programs.

FIFTH SEMESTER

Course Code Course Name T P ECTS

MAK 3019 MANUFACTURING PROCESSES | 3 0 5

Metal Processing Technique (Raw Materials, Mineral Processing, Raw Iron Production in Blast
Furnace, Melting Furnaces in Casting Methods). Definition of casting and its advantages,
solidification in casting, specific cases in solidification of metal melts, Metal casting processes, sand
casting, molding methods in sand casting. Melting and casting at sand casting. Die casting,
centrifugal casting, Lost Foam Casting, investment casting, continuous casting etc. Finishing
processes of casting, casting defects and its control, part design at casting. Materials Testing
(Destructive and non-destructive testing). Fundamentals of plastic metal forming. Introduction to
methods of plastic metal forming. Rolling, forging, extrusion, drawing. Sheet metal forming
processes (Cutting, Bending, Punching, Deep drawing)

Course Code Course Name T P ECTS

MAK 3027 MACHINE DESIGN | 4 0 5

General descriptions. Mechanical properties of materials. Tolerances and surface roughness. Static
and fatigue design criteria. Mean and combined stresses. Design of permanent and detachable
joints: welded, riveted and bolted connections. Screws. Transmission bolts. Keys, pins and rings.
Springs.

Course Code Course Name T P ECTS

MAK 3033 HEAT TRANSFER 3 0 5

Introduction to Heat Transfer. General heat diffusion equations. Boundary and initial conditions.
One- and two-dimensional steady-state conduction. Radial systems. Heat transfer from extended
surfaces. Numerical analysis (Finite Difference equations). The lumped capacitance method. Heat
convection. Hydrodynamics and the thermal boundary layer. Laminar and turbulent flow. External
flow. Flow across banks of tubes. Internal flow.

Course Code Course Name T P ECTS

MEE 3017 SYSTEM MODELLING AND ANALYSIS 3 0 5

Basic concepts in modeling the mechanical systems, Equations of motion of mechanical systems,
Calculation of eigen values of mechanical systems with computers, Modeling of mechanical systems
with computers, Electrical systems, Modeling of fluid and thermal systems, analogy between
systems, Modeling of electromechanical systems, Linear systems and concept of transfer function,
Solution of differential equation with Laplace transformation, Finding the response of linear systems
to different inputs, Analysis of multi degree of freedom systems with state variables, numerical
solution methods, Equation of motion of nonlinear systems and linearization.




Course Code Course Name T P ECTS

MEE 3025 MECHANISMS 3 0 5

Kinematic diagrams. Kinematic pairs of elements and degree of freedoms, kinematic chains,
equivalent mechanisms, degree of freedom of mechanisms. Instantaneous center of rotation.
Displacement, velocity and acceleration analyses of mechanisms. Kinematic analysis of gears and
gear trains. Cams and cam design.

Course Code Course Name T P ECTS

MEE 3031 THERMODYNAMICS Il 3 0 5

Definition of exergy, exergy of control mass and flow, exergy destruction. Gas and vapor power
cycles; Otto and Diesel cycles, Rankine cycle, Brayton cycle, , properties of reheat and regeneration.
Cogeneration. Refrigeration cycles.

SIXTH SEMESTER
Course Code Course Name T P ECTS
MAK 3008 MACHINE DESIGN Il 4 0 6

Supporting elements: axles, shafts and bearings. Critical velocity. Motion and power transmission
elements: Belt and chain drives, gears and gear systems. Connection elements: Clutches, brakes and
couplings.

Course Code Course Name T P ECTS

MAK 3012 HEATING AND VENTILATION 3 0 6

Physiological fundamentals. Basic principles of thermal comfort. Heat loss calculations. Heating
systems and application principles. Design principles of heating installations. Equipment and
components used in heating systems. Calculations of pipelines. Fundamentals of heating installation
projects.

Course Code Course Name T P ECTS

MAK 3028 MANUFACTURING PROCESSES II 3 0 5

Definition of welding. Classification of welding processes and electric arc welding. Arc physics.
Properties of plasma. Arc characteristics, Electric arc stability, The forces acting on the arc.
Electrodes used in welding, Electrode selection, Fusion Welding methods (Manual Metal arc
welding, MIG / MAG welding, TIG welding, Plasma welding, Electroslug welding, Electrogas arc
welding, Submerged arc welding, Stud Welding, Gas welding, Termite welding, Electron beam
welding, Laser beam welding), Electric resistance welding methods, Solid state (Pressure) welding
theory, Solid state (Pressure) welding methods. Microstructure of welding area in Fusion Welding,
Welding Defects (Micro defects, Macro defects). Theory of machining (Theory of chip formation in
machining, Force Relationships and the Merchant equation, Cutting temperature). Cutting tool
technology (tool life, tool materials, tool geometry, cutting fluids). Machining operations and
machine tools (Turning, Milling, Boring, Drilling, Grinding and other abrasive processes).
Nontraditioanal machining methods (Mechanical Energy Processes, Electrochemical Machining
Processes, Thermal Energy Processes, Chemical Machining). Additive manufacturing (Rapid
Prototyping)

Course Code Course Name T P ECTS

MAK 3030 APPLIED STATISTICS IN MECHANICAL ENGINEERING 3 0 3




Basic concepts in Statistics, Statistics series and Frequency distributions, Measures of central
tendency, Measures of variability, Probability - Basic concepts, Calculations of probability, Random
variables, Discrete random variables and probability distributions, Continuous random variables and
probability distributions, Normal distribution, Distributions of sampling, central limit theorem,
Prediction of point - interval

Course Code Course Name T P ECTS

MEE 3018 DYNAMICS OF MACHINERY 3 0 5

Statics, Newton’s laws and D’Alembert’s principle; Kinetostatics, calculation of bearing reactions,
Principle of virtual work, input-out relationships; dynamics of reciprocating machinery, cam
dynamics, tooth forces; principles of mass balancing, balancing of rotatory masses, balancing of
reciprocating masses, balancing of linkage mechanisms, balancing applications in industry; damped
free vibration of 1 dof systems; transient vibration of 1dof systems; vibration of 1 dof systems under
harmonica forcing; resonance; bending and torsional vibrations of shafts; vibration isolation and its
applications.

Course Code Course Name T P ECTS

MEE 3026 CONTROL SYSTEMS 3 0 5

Concept Of Control And Introduction To Control Systems, Automatic Control In Engineering System:s,
Classification Of Control Systems, Structural Elements Of Control Systems, Types Of Controllers,
Design Of The Controllers And Their Time Domain Analysis, Stability Of Control Systems, Root Locus,
Control System Design Using Root Locus, BODE Diagrams And Relative Stability Analysis, State Space
Control

SEVENTH SEMESTER

Course Code Course Name T P ECTS

MAK 4097 MEASUREMENT AND ANALYSIS LABORATORY IN 0 2 2
MECHANICAL ENGINEERING

Mechanical and thermal experiments, experimental design project.

Course Code Course Name T P ECTS

MAK 4099 RESEARCH PROJECT 0 4 4

Definition of constrains and design problem. Literature review. Conceptual design. Dec
presentation-1 . Preliminary design. Engineering calculations and analyses. Dec presentation-2. The
freezing of preliminary design. Evaluation of submitted work

EIGHTH SEMESTER

Course Code Course Name T P ECTS

MAK 4004 PROGRESSION TO PROFESSION 2 0 2

Presentations are given by the invited speakers on the working areas of mechanical engineers.

Course Code Course Name T P ECTS

MAK 4098 GRADUATION PROJECT 0 6 7

Definition of constrains and design problem. Engineering calculations and analyses/optimization
studies. Dec presentation-1. The freezing of design. Feasibility studies and cost analysis. Production
studies. Dec presentation-2. Evaluation of Submitted Work.




ELECTIVE COURSES

Course Code

Course Name

T

P

ECTS

MAK 4031

MACHINE TOOLS

3

0

4

Fundamentals of cutting: Mechanics of chip formation. The types of chips produced in metal-
cutting. Cutting forces and power. Tool life. Machinability. Tool materials and cutting fluids. Lathes
and lathe operations. Turning parameters. Milling operations, milling machines and process
parameters. Broaching, broaching machines and tools. Boring and boring machines. Drilling and
drills. Reaming and reamers. Cutting screw threads. Sawing. Grinding process, grinding operations
and machines. Finishing operations. Design considerations for machining. NC and CNC machine
tools.

Course Code Course Name T P ECTS

MAK 4039 FUELS AND COMBUSTION 3 0 4

The combustion process, first and second law analysis of reacting systems, chemical equilibrium,
classification of flames, nitrogen-oxides and other emissions: the effects and precautions, basic
design principles for liquid and gas combustors.

Course Code Course Name T P ECTS

MAK 4041 MECHANICAL VIBRATIONS 3 0 4

Effects of vibration. Sources of vibration. Mathematical modeling of mechanical systems. One
degree of freedom systems. Harmonic and periodic forcing. Frequency response function. Transient
forcing. The convolution integral. Shock spectra. Multi-degrees of freedom systems. Modal analysis.
Vibration control. Measurement of vibration. Vibration tests. Vibration based fault diagnosis and
preventive maintenance.

Course Code Course Name T P ECTS

MAK 4047 THERMIC TURBO MACHINERY 3 0 4

Steam and gas flows through nozzles. Linear and Angular momentum principles. Euler equation,
velocity diagrams. Thermodynamic relations for stationary and rotary blades. Basic principles of
radial and axial turbines.

Course Code Course Name T P ECTS

MAK 4048 HYDRAULIC MACHINERY 3 0 4

Classification of hydraulic machines. Francis, Kaplan, Uskur and Pelton turbines. Comparison of
action and reaction turbines. Pumps: Types, Characteristics, Operating curves. Serial and parallel
connection of pumps. Cavitation. Special pump types.

Course Code Course Name T P ECTS

MAK 4049 MEASUREMENT AND SIGNAL PROCESSING 3 0 4

Control system instrumentation. Sensors. Circuits with op-amps. Transfer functions of mechanical
systems and circuits. Eigen-values. Spectrum. FFT. Impulse and step response by Laplace transform
method. Measurement of strain. Lab. Projects on vibratory systems and electrical circuits.




Course Code Course Name T P ECTS

MAK 4051 INTRODUCTION TO FRACTURE MECHANICS 3 0 4

Stress and strain relationships. Biaxial and triaxial stress states. Plane stress — plane strain
conditions. Equations of equilibrium. Griffith energy balance. Strain energy release rate. Irwin and
Orowan’s modifications to Griffth energy balance. Definitions of linear elastic and elastic plastic
fracture mechanics. Stress intensity factor. Modes of loading. Fracture toughness. Specimen types.
Field equations for various loading types. Crack tip opening displacement. J integral. Fatigue crack
propagation.

Course Code Course Name T P ECTS

MAK 4055 FUNDAMENTALS OF ENERGY MANAGEMENT 3 0 4

Basic concepts of energy, Energy demand and human dependence on energy, Principles of energy
management, Energy audit, Thermal insulation in buildings, Heat recovery systems, Cogeneration
systems.

Course Code

Course Name

T

P

ECTS

MAK 4061

COMPUTER AIDED DESIGN

3

0

4

Design criterias, the finite element method, static anaylsis, modal analysis, buckling analysis, fatique
analysis, non-linear analysis, drop test, assembly.

Course Code Course Name T P | ECTS
MAK 4065 ELEVATOR TECHNOLOGIES 3 0 4
Elevator systems, EN 81-1/2 standards, elevator application project, elevator electricity, escalatots.
Course Code Course Name T P | ECTS
MAK 4070 EXPERIMENTAL MECHANICS 3 0 4

Mechanical properties for isotropic materials. Strain-gauges. Mechanical properties for composite
materials. Impact experiments. Hardening experiments.

Course Code

Course Name

T

P

ECTS

MAK 4073

INTRODUCTION TO FINITE DIFFERENCE

3

0

4

Explanation of numerical solution and finite difference and finite volume methods of heat transfer
mechanisms. MATLAB and computer aided solution of steady-state and transient heat transfer
problems. Advanced numerical methods. Numerical analysis of heat transfer problems with a
software package which uses finite volume method. Numerical analysis of fluid flow problems.
Design of a thermal system.

Course Code Course Name T P ECTS

MAK 4075 ELECTRICAL AUTOMATION TECHNIQUE 3 0 4

Closed-loop Control, Measurement Devices, AC/DC, Actuators, Sensors and Controllers,
Fundamentals of Electricity, Compensation, Logic Circuits, PIC programming, PLC and HMI
Programming, OpAmps, CA Circuit Design and Circuit Printing Methods, Hydraulics and Pneumatics,
Electric Motors and Drivers, Modern Control Techniques, PV’'s and Wind Turbines, Wireless
Communication and Telemetry.




Course Code Course Name T P ECTS

MAK 4077 BASES AND TECHNIQUES OF PREDICTIVE MAINTENANCE 3 0 4

Introduction to machine condition monitoring. Applications of vibration based methods of machine
condition monitoring and fault diagnostics for rotating machines. There will be a laboratory
component that will provide the students with demonstrations and the opportunity to collect and
analyze vibration data from a set of mechanical fault simulators.

Course Code Course Name T P ECTS

MAK 4079 ADVANCED MACHINE DESIGN 3 0 4

General rules of machine design. Design principles of parts for casting, welding, and forging. Design
of sheet metals. Design for assembly and transportation. Design of bearings. Sealing. Examination of
design examples.

Course Code Course Name T P ECTS
MAK 4080 COMPUTER AIDED ENGINEERING WITH INDUSTRIAL 3 0 4
APPLICATIONS

Introduction and importance of Computer Aided Engineering (CAE) , Road map followed at CAE
works, industrial real examples at finite elements software programs: Elastic stress analyses, elasto-
plastic stress analyses, instantaneous static Structural analyses at mechanisms, fatigue analyses,
steady-state thermal structural analyses, transient thermal structural analyses, vibration analyses.

Course Code Course Name T P ECTS

MAK 4081 TRANSPORT TECHNOLOGY 3 0 4

Components of conveying machines: ropes, hooks, chains, pulleys, drums, brakes. Band conveyors
with rubber, wire and steel members. Elevators. Scrapers. Chain conveyors. Roving conveyors.
Roller and wheel conveyors. Vibrating conveyors. Pneumatic conveyors..

Course Code Course Name T P ECTS

MAK 4082 COMPOSITES MANUFACTURING TECHNOLOGY 3 0 4

Introduction to composite materials. Theory of composite materials. Reinforcements and matrices.
Method selection and design for manufacturing, introduction to the manufacturing techniques.
Hand lay up/automated composite layup, spray up / automated spray up, vacuum bagging, vacuum
assisted resin infusion processes, autoclave and filament winding method, pultrusion, resin transfer
molding—RTM, Sandwich constructions, thermoforming, compression moulding/extrusion, other
manufacturing techniques.

Course Code Course Name T P ECTS

MAK 4083 WELDING TECHNIQUE 3 0 4

Welding of fine grain high strength steels, welding of cast irons, maintenance welding, welding of
stainless steels, welding of cryogenic materials, welding of high temperature steels, welder test,
procedure test, welding performance qualification, TTT diagrams, CT diagrams, brazing.

Course Name T P ECTS

MAK 4084 STRUCTURAL ELEMENTS OF MOTOR VEHICLES 3 0 4

Information about driving systems, body and chassis. Examining spring and spring types. Examining
stabilizers and air springs. Examining absorber components and shock absorbers. Examining wheel
sling systems. Examining brake systems. Examining permanent brake systems-retarders. Examining
brake dynamics. Examining steering systems. Steering system design.




Course Code Course Name T P ECTS

MAK 4085 INTRODUCTION TO FINITE ELEMENTS 3 0 4

Finite elements method is a numerical method that can be applied to obtain solution to a variety of
problem in engineering. Introduction (Engineering problems, numerical methods, basic steps in the
finite element method). Direct formulation. Minimum total energy formulation-Introduction to
ANSYS. Trusses (Finite element formulation, examples using ANSYS). One-dimensional elements.
Global, local and natural coordinates, numerical integration: Gauss-Legendre Quadrature. Analysis
of one-dimensional problems (heat transfer problems, solid mechanics problems and applications).
Two-dimensional elements. Isoparametric elements, two dimensional numerical integration,
Examples in ANSYS. Analysis of two dimensional solid mechanic problems. Modeling of a three-
dimensional problems using ANSYS. Presentations of design projects.

Course Code Course Name T P ECTS

MAK 4086 INTERNAL COMBUSTION ENGINES 3 0 4

Classification of engines. Engine cycles, characteristics and efficiencies. Kinematics of slider-crank
mechanisms. Engine balancing. Fuels, detonation, oils, mixture constitution, carburetors. Fuel
injection for spark ignition engines. Ignition and combustion theory in Otto engines. Diesel engines.
Turbocharged engines and their performance. Problems of exhaust gases (emissions). Noise, scent.
Functions and manufacture of engine parts.

Course Code Course Name T P ECTS

MAK 4087 MECHANICS OF COMPOSITE MATERIALS 3 0 4

Introduction to composites; matrix materials and reinforcements, application areas, classification of
composite materials and manufacturing methods, macro-mechanics of a composite lamina: stress-
strain relationships, failure criteria, micro-mechanics of a composite lamina, macro-mechanics of
laminated composites; calculation of stiffness matrices (A, B, D), calculation of stresses,
characterization of composite materials; sample preparation, devices and equipments, tensile and
compressive properties, shear properties, flexural properties, examples of calculations by finite
elements methods.

Course Code Course Name T P ECTS

MAK 4089 BASIC PRINCIPLES OF MOTOR VEHICLES 3 0 4

Wheels. Interactive forces: power distribution, wheel forces; air resistance, slope and acceleration
resistance, limits of force transmission, movement power diagrams. Driving elements; Speed and
torque converters, concepts, mechanical and hydraulic gear boxes, cardan joint, jointed shafts,
balancing gearboxes, differential gearboxes.

Course Code Course Name T P ECTS

MEE 4090 DESIGN OF COMPOSITE STRUCTURES 3 |0 4

Introduction (composite materials, interest, and properties), fabrication processes of composite
materials (molding, other forming and practical hints on manufacturing processes), ply properties
(isotropy and anisotropy, characteristics of the reinforced-matrix mixture, unidirectional ply, woven
fabrics, mats and reinforced matrices), sandwich structures (simplified flexure, fabrication and
design), conception and design of a composite piece (Design, the laminate, failure of laminates,
sizing of laminate), the laminate, mechanical behavior of laminated materials and failure of




laminates, sizing of the laminate (modulus of the elasticity, case of simple and complex loadings),
Joining and assembly (riveting and bolting, bonding), composite material applications, composite
beams and thick plates.

Course Code

Course Name

T

P

ECTS

MAK 4091

ANALYSIS OF TRAFFIC ACCIDENTS

3

0

4

General information- defining technical words.

Examining accident reports prepared by police.

Examining precautions for the reconstruction of traffic accidents. Examining prints that occurs after
traffic accidents and its interpretation. Preparing accidents reports and records. General repetition
for the exam. Examining calculation of speed with backward methods. Examining exact definition of
crashing place in traffic accidents. Observation for traffic accidents' prevention. Examining of time-
line diagram. Examining topics that responsible for technical experts. Reconstruction examples of
the traffic accidents.

Course Code Course Name T P ECTS

MAK 4093 HEAT EXCHANGERS 3 |0 4

Classification of heat exchangers. The overall heat transfer coefficient. Effect of fin parameters on
the overall heat transfer coefficient. The logarithmic mean temperature difference. Correcting
factors. Effectiveness. Delaware method. Heat exchanger design in the phase change of one of the
fluids. The design properties of condenser and evaporator.

Course Code Course Name T P ECTS

MAK 4095 FLUID MECHANICS I 3 |0 4

Concept of boundary layer. Boundary layer and velocity distribution in turbulent flow. Drag in
objects embedded in a moving fluid, Stokes law, effect of compressibility on drag. Navier-Stokes
equations. Potential Flows. Dimension analysis. Compressible flows.

Course Code Course Name T P ECTS

MAK 4025 OPTIMIZATION 3 |0 4

Introduction to optimization, Historical Progress. Classification of optimization problems and
engineering applications of optimization. Formulation of Optimization Problems. Graphical
optimization. Classical optimization methods. Single variable Optimization. Multivariable
Optimization. Nonlinear programming. Geometric programming with no constraints. Geometric
programming with constraints.

Course Code Course Name T P ECTS

MAK 4026 SOUND AND NOISE CONTROL 3 |0 4

Definition of sound and noise. Basic concepts on sound. Sound fields. Classification of noise.
Measurement of noise. Basic principles of noise control. Industrial noise. Environmental noise.
Standarts on noise control.

Course Code Course Name T P | ECTS

MAK 4028 AUTOMATION AND ROBOTICS 3 0 4

Sensors and actuators. Servo motors and drivers. DC motors and drivers. Fluid power systems. PLC
and PC based control. Design, analysis and programming of robots.




Course Code Course Name T P ECTS

MAK 4032 NON-DESTRUCTIVE TESTING 3 |0 4

The classification of material testing methods. Penetrant testing methods. Testing methods using
magnetic particles. Testing with infrared rays. Eddy-current testing. Ultrasonic testing. Testing with
X and gamma rays. Some norms of validity criterions in quality control.

Course Code Course Name T P ECTS

MAK 4033 AIR CONDITIONNING 3 |0 4

Indoor air quality. Thermal comfort. Design conditions of internal and external surroundings.
Cooling load analysis. Thermodynamics processing of moist air (psychometrics). Air conditioning
processes. Summer and winter air conditioning. Heat recovery systems. Duct design and automatic
control.

Course Code Course Name T P ECTS

MAK 4038 STEAM BOILERS 3 |0 4

Steam and power systems. Types of steam boilers. Elements of steam boilers. Fuel and combustion
analysis for steam boilers. Thermal analysis and thermodynamics of steam boilers. Thermal
efficiency of steam boilers. Chimney loss.

Course Code Course Name T P ECTS

MAK 4042 REFRIGERATION MACHINES 3 |0 4

Definition and properties of refrigerants. Halocarbon and ammonium refrigeration systems.
Refrigeration by brine, multi-pressure refrigeration systems. Calculation of cooling load. Cooling
system components: Condensers, evaporators, cooling towers.

Course Code Course Name T P ECTS

MAK 4044 SOLAR ENERGY 3 |0 4

Sky geometry and solar radiation. The radioactive properties of materials with respect to solar
radiation. Theory of the flat-plate solar collectors. Performance determination. Energy storage. Hot
water preparation systems with solar energy. Heating with solar energy and system design.

Course Code Course Name T P ECTS

MAK 4052 GEARS 3 |0 4

Basic theory of gears and gear trains, gear profiles. Spur gears, helical gears. Measurement of gears,
quality control. Distribution of displacement to gears. Manufacturing methods of gears. Strength
calculations of spur gears. Worm gears. Bevel gears. Gear trains. Lubrication in gear trains.

Course Code Course Name T P ECTS

MAK 4056 GEOTHERMAL HEATING SYSTEMS 3 |0 4

Introduction to geothermal energy. Direct and indirect utilization of geothermal energy. Geothermal
district heating systems, downhole heat exchangers, greenhouse design, heat pumps.

Course Code Course Name T P ECTS

MAK 4064 NUMERICAL CONTROLLED MACHINES 3 |0 4

Basic concepts about CNC machines, Control panels, Programming principles of horizontal and
vertical machining centers, Programming principles of horizontal and vertical lathes.




Course Code Course Name T P ECTS

MAK 4066 SYNTHESIS OF LINKAGE MECHANISMS 3 |0 4

Introduction to mechanism synthesis, Use of graphical and analytical methods in dimensional
synthesis for two, three and four positions of four linkage mechanisms. Classical Transmission angle
problem.

Course Code Course Name T P ECTS

MAK 4072 PLASTIC TECHNOLOGIES 3 |0 4

General information about raw plastic materials (thermoplastics, thermosets and elastomers),
introduction of plastic additives, preparation of raw materials, identification of test methods used
for plastics. Plastic forming processes (injection, extrusion, thermal forming) and definition and
causes of defects related to these processes. Plastic part design criteria, injection mold design and
manufacturing stages (mold cores, runners selection, cooling and driving systems). Joining of plastic
parts by welding (ultrasonic, hot plate and gas welding) and their basic processes - design principles

Course Code Course Name T P ECTS

MAK 4074 MECHATRONICS 3 |0 4

Fundamentals of AC and DC, Measurement, Kinematic Analysis, Oscilloscope, Basic Electronic
Components, Control Units, Sensors, Fundamentals of AC and DC motors, Hydraulics and
Pneumatics Valves, Hydraulics and Pneumatics Actuators, Microprocessor Programming, Mobile
Robots and Telemetry, Fuzzy Logic and ANN.

Course Code Course Name T P ECTS

MAK 4076 PNEUMATIC AND HYDRAULIC SYSTEMS 3 |0 4

Components of fluid power systems. Calculation of pressure losses. Computer aided analysis of fluid
power circuits. Laboratory works.Automation by using PLC. Servo systems.

Course Code Course Name T P ECTS

MAK 4078 LIFTING MACHINERY 3 |0 4

Calculation methods of cranes. Calculation of truss beam and solid body beam systems. Design
details of cranes. Portal cranes. Wall cranes. Slewing cranes. Derrick cranes. Slewing cranes with
fixed column. Slewing discus cranes.

Course Code Course Name T P ECTS
MAK 4088 HEAT TRANSFER Il 3 0 4
Introduction to convection. External flow, internal flow. Natural convection. Boiling and

condensation. Radiation: Processes and properties. Heat transfer by radiation between two
surfaces.

Course Code Course Name T P ECTS

MEE 4096 COMPUTER AIDED MODELLING OF THERMAL SYSTEMS 3 |0 4

Power and refrigeration cycles: thermodynamic modeling and analysis of the cycle and its
components. Evaluation of the cycle performances at various conditions. Heat transfer on
composite walls. Transient heat transfer on 0-D and 1-D bodies. Numerical analysis of the heat
transfer problems with samples in which mixed boundary condition includes convection and
radiation.




Course Code

Course Name

T

P

ECTS

MAK 4101

WEAR AND LUBRICATION OF MACHINE ELEMENTS

3

0

4

Static contact and friction on rough surfaces. Friction and friction in machine elements. Wear and
wear mechanisms. Experimental measurement of wear and wear on machine elements. Lubrication,

lubrication mechanisms and lubricants. Lubrication in simple machine elements.

Course Code

Course Name

T

P

ECTS

MAK 4103 ADVANCED STRENGTH OF MATERIALS WITH APPLICATION 3 |0 4

Three-dimensional stresses, plastic deformations and residual stresses in bending, plastic
deformations and residual stresses in torsion, stress concentrations, torsion of the noncircular
sections, computer aided tutorials, stress-strain relations in plates subjected to bending, shear
center, deflection of beams by using moment-area theorems, design of columns subjected to the
buckling loads, stresses in thick walled vessels.

Ders Kodu Ders Adi T ] AKTS

MAK 4045 TRACTORS AND CONSTRUCTION MACHINERY 3 0 4

General information about construction machineries, backhoe loaders, agricultural machineries.
Examining excavators and their operating. Examining draglines and their operating mechanism
mechanism. Examining backhoe loaders, dozers and graders. Examining rippers, routers and
scrapers. Examining the use of trucks and their operating parameters. Examination of the work
safety. Examining types of tractors and classification. Examination of tractor mechanics.
Examination of the general structure and operation parameters of agricultural machineries.
Construction and mechanics of agricultural machineries.

Ders Kodu Ders Adi T ] AKTS

MAK 4092 EXPERIMENTAL DESIGN IN ENGINEERING 3 0 4

The aim of the experiment. Experimental error, the actions taken to reduce error. Types of
experiments, planning experiments. Introduction to experimental design, usage, implementation
phases. Experimental design types. Classic experimental design methods. Modern experimental
design methods. Factorial designs. Full factorial design Partial factorial design. Taguchi method.
Mixture design methods.

Ders Kodu Ders Adi T U AKTS

MAK 4104 OFF ROAD VEHICLE: REPAIR AND OPERATION 3 0 4

Defining off road vehicles and developments of related area Off road. Vehicles importance in time-
money-production relations. Introduction and classifications off road vehicles and systematic
classifications. Defining operating area of off road vehicles and dynamic factors Work safety.
Examining operations at work. Strain types of machine components between blade- power sources,
quality control. Installation tools and their differences between cutting and correction tools.
Communications and security. Importance of planning and material transfer between devices at
special machines working together. Off road vehicles power train types, hydraulic drive and power
transmission units. Electric and electronic in off road vehicles Daily and scheduled maintenance of
off road vehicles. Precautions and security in transporting of off road vehicles. Operator education,
documentation and legal responsibilities. Business field trip. Student presentations and discussions.

Ders Kodu Ders Adi T U AKTS

MAK 4106 METAL FORMING 3 0 4




Fundamentals of metal forming: Tensile test, compression test, work hardening, Bauschinger effect,
hardness test. Metallurg ical fundamentals: crystal structure, dislocations, metal forming of mono
and polly crystal materials. Factors affecting on plastic deformation. Mechanics of metal forming.
Cold, warm and hot metal forming. Friction and Lubrication at metal forming. Bulk Deformation
Processes; Rolling, Forging and Extrusion, Wire and Bar Drawing. Sheet metal forming: Dies and
Presses for sheet metal. Cutting, Bending, Deep drawing and spinning. Non homogenous
deformation at bulk deformation. Computer aided design and analysis at metal forming. Computer
aided design and analysis at metal forming.




