DESCRIPTION OF THE COURSE

Name of the course: Code: MpMTTO1 Semester: 1
Knowledge of materials and technology of
materials — Part 111 (highly efficient
materials)
Type of teaching: Hours per semester: Number of credits: 4
Lectures (L) L — 30 hours
Laboratory work (LW) LW — 30 hours
LECTURER(S):

Assoc. Prof. Eng.Georgi Levicharov, PhD (FME), tel.: 659 624, e-mail: glevi@tu-plovdiv.bg
Technical University of Sofia

COURSE _STATUS IN THE CURRICULUM: Compulsory facultative subject from the
curriculum for training of students to obtain Master's degree, specialty “Mechanical Engineering
Equipment and Technologies”, Professional orientation 5.1 Mechanical engineering, Field 5
Technical Sciences.

AIMS AND OBJECTIVES OF THE COURSE: At the end of the course the students should
receive basic knowledge about the structure, properties and applications of some new efficient
materials used in practice.

DESCRIPTION OF THE COURSE: The main topics concern: Performance of highly efficient
materials, innovations in their creation and their processing by plastic deformation. The structure,
properties and application of different composite materials - metal, polymer and ceramic bases, as
well as some environmental and economic aspects in the implementation of highly efficient
materials are considered. The course is based on the modern achievements of physics, chemistry,
materials science, etc. basic sciences and is a theoretical basis for the development and
implementation in industry of the considered highly effective materials.

PREREQUISITES: Physics, Chemistry, Materials Science.

TEACHING METHODS: Lectures and laboratory with protocols.

METHOD OF ASSESSMENT : Written exam at end of semester (80 %), laboratories (20%).
INSTRUCTION LANGUAGE: Bulgarian

BIBLIOGRAPHY: 1. XKeneB A., b. Anekcanapos. Komnozunmonau marepuanu,C., TY- Codus,
1988; 2.KeneB A. Marpuano3nanue, Texuuka u texnosnoruss —Tom I, [lemakc- Codust 3. Ashby,
F.Jones, D.R.H. Engineering Materials 2 . Pergamon Press, 1992.
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DESCRIPTION OF THE COURSE

Name of the course: Code: MpMTTO2 Semester: 1

Knowledge of materials and technology of
materials — Part 1V (highly efficient
technologies)

Type of teaching: Hours per semester: Number of credits: 4
Lectures (L) L — 30 hours
Laboratory work (LW) LW — 15 hours

LECTURER(S):

Assoc. Prof. Eng.Georgi Levicharov, PhD (FME), tel.: 659 624, e-mail: glevi@tu-plovdiv.bg
Technical University of Sofia

COURSE _STATUS IN THE CURRICULUM: Compulsory facultative subject from the
curriculum for training of students to obtain Master's degree, specialty “Mechanical Engineering
Equipment and Technologies”, Professional orientation 5.1 Mechanical engineering, Field 5
Technical Sciences.

AIMS AND OBJECTIVES OF THE COURSE: At the end of the course the students should
receive basic knowledge for processing materials with non-traditional technologies.

DESCRIPTION OF THE COURSE: The main topics concern: Electron beam processing of
materials; interaction of an electron beam with an electromagnetic field, rarefied gases and metal
vapors; laser processing; energy sources; physical features; technology of welding sheets of different
thicknesses; RP-process; physical foundations of soldering; soldering technology; solder structure:
layering of metal and non-metal surfaces; bonding; adhesives; bonding technology.

PREREQUISITES: Materials Science, Knowledge of materials and technology of materials — Part
.

TEACHING METHODS: Lectures and laboratory, using boards, slides, foils and samples.

METHOD OF ASSESSMENT: Two one-hour assessments at mid and end of semester (80%),
laboratories work (20%).

INSTRUCTION LANGUAGE: Bulgarian

BIBLIOGRAPHY: : 1. XeneB, An. Marepuano3nanue. Texauka u texronorus. Tom 1: [TorydaBane
Ha MalMHocTpouTesnHuTe Matepuany, C., 1999. Tom 2: TexHonornyuu nporuecu 1 00paboTBaeMocCT.
4. I'puropesian, A. JlazepHas cBapka metamuioB, MockBa, 1988. Peixkanun, H. u ap. JlazepHas u
eNeKTpOHHOTy4YeBasi 00paboTka meramioB, M., M- e, 1985 r. [Istopu, Y. JlazepHas TexHOIOTUS H
aHanu3 marepuanoB, M., Mup, 1986 r. Steem, W. Laser Material Processing, 2nd ed., Springer
Verlag, Berlin, 1998. 11. Fritz, H., Schulze, G. Fertigungstechnik, Berlin, Springer Verlag, 2001.
Callister,W. Fundamentals of Materials Science and Engineering, John Wiley and Sons, 2005.
Kalpakjian S. Manufacturing processes for engineering materials, Addison-Wesley, 1991.
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DESCRIPTION OF THE COURSE

Name of the course: Code: MpMTTO3 Semester: 1
Theory of design of machinery
Type of teaching: Hours per semester: Number of credits: 5
Lectures (L) L — 30 hours
Laboratory work (LW)/Tutorials (T) T —0 hours
LW — 30 hours
LECTURER(S):

Assoc. Prof. Eng. Angel Lengerov, PhD (FME), tel.: 659 624, e-mail: anlen@tu-plovdiv.bg
Technical University of Sofia

COURSE STATUS IN THE CURRICULUM: Compulsory subject in the curriculum for the major
“Mechanical Engineering Equipment and Technologies”, Master’s degree..

AIMS AND OBJECTIVES OF THE COURSE: The course treats the theoretical fundamentals of
synthesis and analysis of kinematics schemes of cutting aiming at improving the efficiency of the
metal cutting machines by expanding their technological properties..

DESCRIPTION OF THE COURSE: The subject treats original technical solutions for treatment
by cutting complex profile surfaces. Discussed is the kinematics scheme of cutting for treating
profile surfaces, whose analogue (by imposing geometrical and kinematics limitations) is the
technological two between the instrument and the billet.

PREREQUISITES: Required basic knowledge of Metals Cutting, Cutting Tools and Metal Cutting
Machines.

TEACHING METHODS: Lectures and laboratory work.
METHOD OF ASSESSMENT : Written examination..
INSTRUCTION LANGUAGE: Bulgarian

BIBLIOGRAPHY: 1. BaueB A. A. CuHTe3 W aHaJIM3 Ha KMHEMaTHYHU CXEMHU Ha Ds3aHE IPH
BBPTAIIN C€ UHCTPYMEHT U 3arotoBka. TY-Codus, @unuan [Inosaus, 1998.
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DESCRIPTION OF THE COURSE

Name of the course: Code: MpMTT04 Semester: 1

Adaptive Control and Active Control in
Mechanical Engineering Machining

Type of teaching: Hours per semester: Number of credits: 5
Lectures (L) L — 30 hours
Laboratory work (LW)/Tutorials (T) T — 0 hours
LW — 15 hours
LECTURER(S):

Assoc. Prof. Eng. lliya Chetrokov, PhD (FME), tel. +359 32 659 616;
e-mail: chetrokov@tu-plovdiv.bg
Technical University of Sofia

COURSE STATUS IN THE CURRICULUM: Compulsory for specialty "Mechanical Engineering
and Technologies™ educational degree "Master".

AIMS AND OBJECTIVES OF THE COURSE: The goal of the course is to give students a solid
understanding of the basic principles for control the indicators for efficiency of the machining
process, through automatic control, application of the methods for adaptive control and active
control..

DESCRIPTION OF THE COURSE: Main topics: Automatic control of the technological process
during mechanical processing; Modelling of the technological process; Adaptive control of accuracy;
Adaptive control of productivity; Adaptive cost control; Active control before machining process,
Active control during machining process; Active control over the outcome of machining the
process..

PREREQUISITES: Basic knowledge in Machine tools technologies, Machine tools, Cutting of
Materials, Programing of CNC machine tools, CAD/CAM systems, Automation.

TEACHING METHODS: Lectures and laboratory exercises supported by audio, video and
multimedia equipment. Active teaching methods, constantly engaging the students, are used..

METHOD OF ASSESSMENT: Assessment at the end of the 1-th term. Three tests and solving
practical tasks..

INSTRUCTION LANGUAGE: Bulgarian

BIBLIOGRAPHY: 1. I'eoprues B. C. CamanareBa, U. Uetpokos, A. JIeHrepoB. AanTHBHO
yIpaBJIeHUE U aKTUBEH KOHTpoJ B MamuHocTpoenero. ,,EKC-ITIPEC” I'abposo, [Tnosaus, 2012. 2.
I'eoprues B. TexHonorus Ha MalIMHOCTPOEHETO. YacT TpeTa - ynpaBieHUEe Ha MPOoIeca MEXaHUIHO
oOpaborBane. M3marencko nonurpaduuno 3BeHo npu TY-Codwust, dumman Ilnosaus, 2004. 3.
I'eoprues B., C. Cananaresa, . Yerpokos, C. JIunoB. PbKOBOACTBO 3a J1aOOpaTOpPHU yIPaKHEHUS
no TexHonorus Ha MammHocTtpoeHeto uact 3. ,,EKC-IIPEC” Tabposo, Ilmoemus, 2009. 4.

Groover M. P. Fundamentals of Modern Manufacturing: Materials, Processes, and Systems,
4th Edition. John Wiley and Sons. 2010.
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DESCRIPTION OF THE COURSE

Name of the course: Code: MpMTTO05 Semester: 1

Strength, destruction and computer
engineering analysis

Type of teaching: Hours per semester: Number of credits: 4
Lectures (L) L — 30 hours
Laboratory work (LW)/Tutorials (T) T — 0 hours
Course work (CW) LW — 30 hours
LECTURER(S):

Assoc. Prof. Eng. Raycho Raychev, PhD (FME), tel.: 0895581138, e-mail: rpraichev@tu-plovdiv.bg
Technical University of Sofia

COURSE STATUS IN THE CURRICULUM: Compulsory subject in the curriculum for the major
“Mechanical Engineering Equipment and Technologies”, Master’s degree..

AIMS AND OBJECTIVES OF THE COURSE: The curriculum aims at introducing the students
from the major of “Machine Building Technics and Technologies” to some of the modern methods
of strength and distortion calculations of the machines and the constructions. Some of the aspects of
the linear and non-linear fracture mechanics are treated in the curriculum..

DESCRIPTION OF THE COURSE: Basic topics: Introduction — types of fracture, basic terms;
Approaches and methods of defining a stress and strain state; System of equations of the elasticity
theory; Types of linear and non-linear problems; Matrix methods of defining the stressed and strain
state; Structural mechanics method and finite elements method (FEM); FEM in stress and strain
analysis of structures; FEM in stress and strain analysis of solids; FEM basic equations; Types of
finite elements — degrees of freedom, stiffness characteristics, input data and results; Exceptions of
plane stress, plane and axisymmetric finite elements; FEM in stress and strain analysis of plates and
shells; FEM in plastic material response and large displacements; Linear fracture mechanics — types
of cracks; Defining the stress state in the range of the apex of the crack; Basic parameters of the
linear fracture mechanics in static loading; Criteria for the estimation of the crack resistance in static
and dynamic effects; Statistical characteristics of the exploitation loadings; Statistical methods in
calculations of fatigue in stochastic loading; Estimation of the recourse..

PREREQUISITES: Mechanics, Materials Strength.

TEACHING METHODS: Lectures supported by multimedia, laboratory work, problem solving
using CAD-systems..

METHOD OF ASSESSMENT : Examination (70%), laboratory work (30%).
INSTRUCTION LANGUAGE: Bulgarian

BIBLIOGRAPHY: 1. Ixonos lIB. KommoTbpHu MeTOIM 3a WHXXeHepeH aHanmm3, TY-I'abposo,
1996; 2. Atnypu C. BeruuciauTenbHble METOABI B MEXAHUKE pa3pylieHus, Mocksa, “Mup”, 1990; 3.
buprep U.A. u np., Pacuer Ha mpouHOCTh neraneit mammH, MockBa, “Mammnoctpoenue”, 1979; 4.
Hotr /Ix. ®@. OcHOBBI MeXaHUKH pa3pylieHus, Mocksa, “Meramtyprus”, 1978; 5. Cepencen C.B., u
np., Hecymas cnocoOHOCTP ©  pacueThl JAeTajlied MallMH Ha MPOYHOCTh, MOCKBa,
“MarmunHoctpoenue”, 1975..
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DESCRIPTION OF THE COURSE

Name of the course: Code: MpMTTO6 Semester: 1

Computer Design of Machines, Processes
and Systems

Type of teaching: Hours per semester: Number of credits: 4
Lectures (L) L — 30 hours
Laboratory work (LW)/Tutorials (T) T — 0 hours
LW — 30 hours
Course project (CP) Code: MpMTTO06 Number of credits: 0
LECTURER(S):

Assoc. Prof. Eng. lliya Chetrokov, PhD (FME), tel. +359 32 659 616;
e-mail: chetrokov@tu-plovdiv.bg
Technical University of Sofia

COURSE STATUS IN THE CURRICULUM: Compulsory subject in the curriculum for the major
“Mechanical Engineering Equipment and Technologies”, Master’s degree.

AIMS AND OBJECTIVES OF THE COURSE: After completing the course the students should
know the basic principles and concepts of working with CAD/CAM system, details design, joint
units and machines, as well as preparing technical documentation, preparing control programs for
processing the developed detail standards on CNC machines.

DESCRIPTION OF THE COURSE: Basic topics: Details moulding; Moulding of joint units;
Positioning and movement of the fit details; Editing the standards in the joint units; Generating
technical documentation; Visualizing the standards; Generating control programs for CNC machines;
Using libraries with cutting tools and processed details; Editing the generated programs; DNC
software..

PREREQUISITES: Technology of Machine Building; Metals Cutting; Cutting Tools; Machine
Elements; Metal Cutting Machines; Engineering Graphics..

TEACHING METHODS: Lectures visualized by slides and laboratory work with using
CAD/CAM software..

METHOD OF ASSESSMENT : Written examination on a topic drawn by the student or completing
a test covering the whole content of the subject..

INSTRUCTION LANGUAGE: Bulgarian

BIBLIOGRAPHY: 1. Tomopo H., Yakbpcku JI. ABTOMAaTH3almWs HA TMPOCKTUPAHETO B
mammHocTpoeHeto. Codus, Texanka, 1994 ; 2. Yakepcku [[. TomopoB H., PvkoBomacTBO 32
aBToMatu3anusi Ha mnpoektupaHeto. Codusa, TY, 1991 3.JlomkoB [I., CAD/CAM cucremn B
MarmHocTpoeHnero, ['abposo, YU “B.Anpunos”, 2001..
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DESCRIPTION OF THE COURSE

Name of the course: Code: MpMTTO07.1 Semester: 1
Testing and Investigation of Production
Equipment
Type of teaching: Hours per semester: Number of credits: 4
Lectures (L) L — 30 hours
Laboratory work (LW)/Tutorials (T) T -0 hours
LW — 30 hours
LECTURER(S):

Assoc. Prof. Eng. Angel Poparov, PhD (FME), tel.: 359 32 659 617, e-mail: poparan@abv.bg
Technical University of Sofia

COURSE STATUS IN THE CURRICULUM: Compulsory optional course for students majoring
in Mechanical Engineering Equipment and Technologies, Master's degree

AIMS AND OBJECTIVES OF THE COURSE: The subject aims at introducing the students to
the standardized testing of production engineering (metal cutting machines, cutting tools) as well as
to introduce them to the theory, methodology and the means of investigating the production
engineering..

DESCRIPTION OF THE COURSE: The course aims at introducing the students to the types of
testing, Moulding during the investigation of Metal cutting machines; Dynamic system of PT.
Investigation of linear systems with concentrated parameters; Frequency dynamic characteristics.
Experimental investigation of the frequency characteristics; Steadiness of dynamic systems, Elastic
system of spindle and carriage assembly; Motion smoothness; Investigation of heat and noise
characteristics of manufacturing equipment. The methods and the technical means of carrying out the
production engineering investigations are discussed.

PREREQUISITES: Studying the subjects from the Bachelor’s degree course - Metal Cutting
Machines — Part | and I1; Cutting Tools.

TEACHING METHODS: Lectures and laboratory work supported by slides and written
statements.

METHOD OF ASSESSMENT : Written examination..
INSTRUCTION LANGUAGE: Bulgarian

BIBLIOGRAPHY: 1. Tomer WM. M3nuTBaHe W WU3CJICIBaHE HA METAIOPEKEIIM MAIIMHH U
aBromatuzupanu cucremu, Codus, 1989;2. Kymuno B.A. Jlunammka craHkoB. MoOCKBa,
Mammunoctpoene, 1967.
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DESCRIPTION OF THE COURSE

Name of the course: Code: MpMTTO07.2 Semester: 1

Electrophysical and Electrochemical
Technologies

Type of teaching: Hours per semester: Number of credits: 4
Lectures (L) L — 30 hours
Laboratory work (LW)/Tutorials (T) T — 0 hours
LW — 30 hours
LECTURER(S):

Assoc. Prof. Eng. Angel Lengerov, PhD (FME), tel.: 659 624, e-mail: anlen@tu-plovdiv.bg
Technical University of Sofia

COURSE STATUS IN THE CURRICULUM: Compulsory optional course for students majoring
in Mechanical Engineering Equipment and Technologies, Master's degree.

AIMS AND OBJECTIVES OF THE COURSE: After completing the course the students extend
their knowledge in the sphere of electrophysical and electrochemical technological processes in
details manufacturing.

DESCRIPTION OF THE COURSE: Basic topics: Classification; Physical basics and
technological characteristics of the treatment of detail surfaces by electrical-erosion destruction and
lamination; Electrochemical dissolving by supersonic and ray energy effect; Electric impulse and
magnetic field and combined methods; Technological properties, characteristics of the realization of
the methods, the effect of the main technological factors on the quality indices of the treated
surfaces; Characteristics of the use of the machines and the equipment; Setting the particular
machines and equipment for operation and development of technological processes for detail
treatment.

PREREQUISITES: Materials Science and Technology of Materials; Metrology and Measuring
Equipment; Physics; Electrical Engineering; Technology of Machine Building.

TEACHING METHODS: Lectures visualized by slides and laboratory work with written
statements about the results from the researches (the observations).

METHOD OF ASSESSMENT : Written examination on a topic drawn by the student or completing
a test covering the whole content of the subject.

INSTRUCTION LANGUAGE: Bulgarian

BIBLIOGRAPHY: 1. T'eoprueB A. Il. EnexTpopu3uuHu M €JIEKTPOXUMHYHH TEXHOJIOTUU B
MarmHocTpoeHeTo, [lewarna 6a3a,BMEN,C.,1989,1994; 2. T'eoprues A. Il., /1. I1. ITatapunckmu,/l.
K. CrankoB. PpkoBOJICTBO 32 1aOOpAaTOpHU YHPAKHEHUS MO €ICKTPOPUINYHHU U EICKTPOXUMUIHH
TEXHOJIOTHH B MamuHocTpoeHeTo,C., 1991, Ileuarna 6aza — TY; 3. dunes, [1.J1. Enektpoduznunn u
mexannyHu TexHomormu. C., 1991, Ilewarna 6aza — TVY; 4. ApramonoB b. A. u np.
Enextpodusnueckre u eIEKTPOXUMUYECKHE METOJIbI 00pabOTKH MaTepuayioB, ToM 1 u 2, Beicuras
mkona, M., 1983.
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DESCRIPTION OF THE COURSE

Name of the course: Code: MpMTTO07.3 Semester: 1

Theoretical Foundations of Treatment by
Plastic Distortion

Type of teaching: Hours per semester: Number of credits: 4
Lectures (L) L — 30 hours
Laboratory work (LW)/Tutorials (T)) T -0 hours
LW — 30 hours
LECTURER(S):

Assoc. Prof. Boyan Dochev PhD (FME)  e-mail: dochev@tu-plovdiv.bg
Technical University of Sofia

COURSE STATUS IN THE CURRICULUM: Compulsory optional course for students majoring
in Mechanical Engineering Equipment and Technologies, Master's degree.

AIMS AND OBJECTIVES OF THE COURSE: Studying the topics in the curriculum aims at
giving more profound knowledge to the students in the sphere of the theory of metals treatment by
plastic distortion and their application in solving engineering problems concerned with various
technological processes..

DESCRIPTION OF THE COURSE: Basic topics: Method of the average values — defining the
strained state and the distortion strengths during pressing, extension and milling; Method of the
sliding lines — properties and defining the strained state during wedging swages in, flattening,
pressing, extension and milling; Method of the upper marks — investigation of the plastic distortion
processes..

PREREQUISITES: Metal Treatment by Plastic Distortion, Mathematics, Materials Strength.

TEACHING METHODS: Lectures and laboratory work with written statements about the
calculations results.

METHOD OF ASSESSMENT : Written examination.
INSTRUCTION LANGUAGE: Bulgarian

BIBLIOGRAPHY: 1. Tomes M. M3nurBaHe M H3CIEABaHE HA METAIOPEXKEIIM MAIIUHH U
aBTomatusupanun cucremu, Codus, 1989;2. Kymunos B.A. Jlunamuka craHkoB. Mocksa,
MammHocTpoene, 1967.
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DESCRIPTION OF THE COURSE

Name of the course: Code: MpMTTO08.1 Semester: 2
Theory of casting processes
Type of teaching: Hours per semester: Number of credits: 3
Lectures (L) L — 30 hours
Laboratory work (LW)/Tutorials (T) T -0 hours
Course work (CW) LW — 15 hours
LECTURER(S):

Assoc. Prof. Boyan Dochev PhD (FME)  e-mail: dochev@tu-plovdiv.bg
Technical University of Sofia

COURSE STATUS IN THE CURRICULUM: Compulsory optional course for students majoring
in Mechanical Engineering Equipment and Technologies, Master's degree, Professional orientation
5.1 Mechanical Engineering, Field 5 Technical Sciences.

AIMS AND OBJECTIVES OF THE COURSE: The aim of the course is to provide basic
theoretical knowledge about the processes of melting, crystallization, solidification of castings and
the occurrence of internal stresses in castings. Introduction to the mechanisms of modification of
light alloys by using conventional and new modifiers.

DESCRIPTION OF THE COURSE: The mechanisms of melting of metals and alloys, the
energetic conditions for the crystallization process, formation and growth of crystals, the formation
of the structure of castings are examined. New concepts of metal melts are examined, as well as the
influence of various modifiers on the structures of light alloys. The mechanisms for the occurrence
of internal stresses and their consequences on the quality of castings are discussed.

PREREQUISITES: Materials Science, Physics, Chemistry, Foundry production technology.

TEACHING METHODS: Lectures, using slides, case studies, laboratory and course work, work in
teams, protocols and course work description preparation and defence.

METHOD OF ASSESSMENT : Written examination and discussion.
INSTRUCTION LANGUAGE: Bulgarian

BIBLIOGRAPHY: 1.AurenoB I'. —“TexHonorust Ha nespckoro npousBoactso”, JIN - TexHuka,
Copus 1988 1. 2. Tamgua H. M . , JI. ®@. Yepuera u ap. — “lIBerHoe mmThe” Mocksa ,
MammmnocTtpoctpoenue, 1989 r. 3. bananaun I'.®.,-,,OcHOBb| Teopuu (HOPMUPOBAHHS OTIUBKHU®,
Mocksa , Mammnoctpoctpoenue, 1979 r. 4.,,Y camodnb e mpoiecch| B CIIJIaBax M OTJIMBKaX .
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DESCRIPTION OF THE COURSE

Name of the course: Code: MpMTTO08.2 Semester: 2
Technology of Automated Production
Type of teaching: Hours per semester: Number of credits: 3
Lectures (L) L — 30 hours
Laboratory work (LW)/Tutorials (T)) T -0 hours
LW — 15 hours
LECTURER(S):

Assoc. Prof. Eng. Angel Poparov, PhD (FME), tel.: 359 32 659 617, e-mail: poparan@abv.bg
Technical University of Sofia

COURSE STATUS IN THE CURRICULUM: Compulsory optional course for students majoring
in Mechanical Engineering Equipment and Technologies, Master's degree..

AIMS AND OBJECTIVES OF THE COURSE: The subject aims at giving the future Masters of
Engineering the necessary knowledge of designing automated production processes.

DESCRIPTION OF THE COURSE: The design of technological operations on metal cutting
semi-automatic machines, automatic machines, aggregate machines, automated technological lines,
automated technological modules and GAPS is studied. The following issues are clarified: the
characteristics, the sequence of the treated surfaces, the automation of control in the motion of the
technological process, as well as the necessary equipment.

PREREQUISITES: Technology of Machine Building, Technological Equipment; Metal Cutting
Machines; Metals Cutting.

TEACHING METHODS: Lectures visualized by slides and laboratory work with written
statements about the results from the researches (the observations).

METHOD OF ASSESSMENT : Written examination with additional specific questions — orally.
INSTRUCTION LANGUAGE: Bulgarian

BIBLIOGRAPHY: 1.TexHonorus aBTOMaTM3HMPOBAaHHOTO MalnHocTpoeHue; IIpoekTupoBanue
texnosioruu, nmox pea. Conomennea KO.M., Mammunoctpoenue, M., 1990; 2.Mutpodanor C.II.,
I'pynnoBasi TEXHOJOIMS MALIMHOCTPOUTENBHOTO MPOM3BOJCTBO, MamuHocTtpoeHue, CaHKT
[TetepOypr, 1983, Tom 1 u Tom 2; 3.'yceB A.A. u np. TexHonoruss mMamunHoctpoeHue, M., 1986.;
4.ITamos Ct.K. TexHnonorus Ha mammHocTpoenero, yact I, C., TY, 1997, 1990.; 5.PrkoBoacTBO 32
KYpPCOBO IpoeKTHpaHe N0 TexHosorus Ha MammHOCTpoeHeto, noxa ped. Ha II./[.Ilatapunckn, C.,
Texunka, 1981.
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DESCRIPTION OF THE COURSE

Name of the course: Code: MpMTTO09.1 Semester: 2
Quality Control and Management
Type of teaching: Hours per semester: Number of credits: 3
Lectures (L) L — 30 hours
Laboratory work (LW)/Tutorials (T)) T -0 hours
LW — 15 hours
LECTURER(S):

Assoc. Prof. Dr., Eng. Angel Dimitrov Lengerov (FME), tel: 659 613, e-mail: anlengerov@abv.bg
Technical University of Sofia

COURSE STATUS IN THE CURRICULUM: Compulsory optional course for students majoring
in Mechanical Engineering Equipment and Technologies, Master's degree..

AIMS AND OBJECTIVES OF THE COURSE: After completing the course the students should
know the main principles and methods of quality management of machine building articles in the
process of their manufacturing..

DESCRIPTION OF THE COURSE: Basic topics: Improving the quality; Diagnostics of quality;
Quality control and factors determining the control efficiency; Control and regulation of the
processes with control cards; Statistical receiving control; Output reliability; Ensuring the quality in
product design; Systems of quality management; The human aspect in quality management.

PREREQUISITES: Metrology and Measurement Equipment; Technology of Machine Building;
Industrial Management..

TEACHING METHODS: Lectures visualised by slides and laboratory work with written
statements about the results from the researches (the observations)..

METHOD OF ASSESSMENT: Currents control consisting in two test-papers..
INSTRUCTION LANGUAGE: Bulgarian

BIBLIOGRAPHY: 1. KopuiikoB II. Ynpasinenue Ha kadectBoTo, Pyce, 1998; 2. Ky3smanoB T.
TexHonornueckn OCHOBU Ha YIpaBJICHHE Ha KaueCTBOTO HA MAIIMHOCTPOUTENHUTE u3nenus, TY-
['abpoBo, 1991; 3. Ilox pen. Ha I'eoprueB B. KonTponm u ynpaBieHue Ha KauyecTBOTO B
MAaIIMHOCTPOEHETO-PBKOBOICTBO 3a yrpaxkHenus, TY-Codust, @unuan [Inosaus, 2004..
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DESCRIPTION OF THE COURSE

Name of the course: Code: MpMTTO09.2 Semester: 2
Automated Manufacture Complexes and
Flexible Automated Manufacturing
Systems
Type of teaching: Hours per semester: Number of credits: 3
Lectures (L) L — 30 hours
Laboratory work (LW)/Tutorials (T) T -0 hours
LW — 15 hours
LECTURER(S):

Assoc. Prof. Eng. Angel Poparov, PhD (FME), tel.: 359 32 659 617, e-mail: poparan@abv.bg
Technical University of Sofia

COURSE STATUS IN THE CURRICULUM: Compulsory optional course for students majoring
in Mechanical Engineering Equipment and Technologies, Master's degree..

AIMS AND OBJECTIVES OF THE COURSE: After completing the course the students should
know the different methods of manufacture automation and the principles of constructing automatic
technological modules, lines and complexes.

DESCRIPTION OF THE COURSE: Basic topics: Automation of production — problems,
perspectives of development, requirements for the elements of the automatic complexes;
Prerequisites and criteria for the construction of automated lines; Theoretical fundamentals,
productivity, methods of exploitation and moulding the automated complexes; Essence, use,
characteristics and construction of flexible automated manufacture systems (FAMS)..

PREREQUISITES: Higher Mathematics; Theoretical Mechanics; Theory of Mechanisms and
Machines; Metal Cutting Tools; Technology of Machine Building; Automation of the Machine
Building Production.

TEACHING METHODS: Lectures visualised by slides and laboratory work with written
statements about the results from the researches (the observations)..

METHOD OF ASSESSMENT: Currents control consisting in two test-papers or checking the
knowledge by a test..

INSTRUCTION LANGUAGE: Bulgarian

BIBLIOGRAPHY: 1. TI'anoscku B., JI.JlamsuaoB, J[.Yakbpcku. OCHOBH Ha aBTOMATH3AIHSITA,
pobormzarmsata u IAIIC. C. “Texnuka”, 1994. 2. Ilon pen. Ha 'anoBcku B. ABTOMaTu3zaius Ha
nuckpetHoTto mpousBoacTtBo. C. “Texmmka”, 1995. 3. TI'amoBcu B.m gp. ABTomartusanusa Ha
IPOM3BOJICTBEHUTE MPOLIECH ¢ MaHUITyJIaTopu U podotH., C. “Texnuka”,1995. 4. Kysnernos M., JI.
BomukeBnu. ABTOMaru3anusi MPOWM3BOJACTBEHHBIX mporeccoB.M. “Beicmag mkona”, 1978; 5.
HamsnoB [I. u ap. PerkoBoactBo mo OAP u T'AIIC. C. “Texnuxa”,1992. 6. I'anoscku B., U.
bosmxkues, JI. KnoukoB. ABromarnunu muHun. C. “Texnuka”, 1989. 7. Kozeiper IO.,
[Tpomunuienssie Po6otel. M.”MatmmHocTpoenue”,1986..
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DESCRIPTION OF THE COURSE

Name of the course: Code: MpMTTO09.3 Semester: 2
Heat and Mass Transfer in Material
Processing
Type of teaching: Hours per semester: Number of credits: 3
Lectures (L) L — 30 hours
Laboratory work (LW)/Tutorials (T) T -0 hours
LW — 15 hours
LECTURER(S):

Assoc. Prof. Boyan Dochev PhD (FME)  e-mail: dochev@tu-plovdiv.bg
Technical University of Sofia

COURSE STATUS IN THE CURRICULUM: Compulsory optional course for students majoring
in Mechanical Engineering Equipment and Technologies, Master’s degree.

AIMS AND OBJECTIVES OF THE COURSE: To extend the knowledge of the students about
the physical fundament regarding the hot processing of materials.

DESCRIPTION OF THE COURSE: Basic topics: Transfer characteristics of fluids; diffusion;
distortion and rotation of fluid fractions; fluxional equations for transfer processes; theory of
similarity; methods of moulding; transfer processes with phase change; inter-phase surface:
geometry and border conditions of motion, heat and diffusion flow; transport phenomena in
materials manufacturing and processing.

PREREQUISITES: Materials Science and Technology of Materials — Part 11l and 1V.

TEACHING METHODS: Lectures and laboratory work visualised by slides, foil, tabloids and
samples.

METHOD OF ASSESSMENT: Three marks on test-papers in the beginning, the middle and the
end of the semester (25 %), laboratory work (25 %).

INSTRUCTION LANGUAGE: Bulgarian

BIBLIOGRAPHY: 1. HoiiueB K. Meranypruun toruiorexauka. Yacr 1, C., Texuuka, 1980; 2.
[TomoB M., JI. IlanoB. Xuapo u ra3zonunamuka, Codus, Texnmka, 1980; 3. JlousHckmii I'.
MexaHnuka )UJIKOCTH U Ta3a, MockBa, Hayka, 1973; 4. I'. lllnuxtunr. Teopust morpaHU4IHOTO CIIOA,
Mocksa, Hayka, 1974; 5. CengoB C. Tomno- u maconpeHnacsanae. C., Texnuka, 1983; 6. MunueB B. u
np. Tormmorexnuka. C., Texauka, 1989; 7. bepn P. u np. SBnenus nepenoca, M., Xumus, 1974; 8.
I'enueB I'. u np. Mexanuka Ha dayumute, Codus, TYC, 1991; 9. Callister W. Fundamentals of
Materials Science and Engineering, John Wiley and Sons, 2005; 10. Kou S. Transport phenomena in
materials processing, John Wiley and Sons, N. Y., 1996. Bird, R. Transport phenomena, 2nd ed.
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DESCRIPTION OF THE COURSE

Name of the course: Code: BMpMTT11.1 Semester: 2

Ensuring the manufacturability of
mechanical engineering products

Type of teaching: Hours per semester: Number of credits: 3
Lectures (L) L — 30 hours
Laboratory work (LW)/Seminars (S) S -0 hours
LW — 15 hours
LECTURER(S):

Assoc. Prof. Eng. Angel Lengerov, PhD (FME), tel.: 659 624, e-mail: anlen@tu-plovdiv.bg
Technical University of Sofia

COURSE STATUS IN THE CURRICULUM: Compulsory optional course for students majoring
in Mechanical Engineering Equipment and Technologies, Master's degree, Professional orientation
5.1 Mechanical Engineering, Field 5 Technical Sciences..

AIMS AND OBJECTIVES OF THE COURSE: After completing the course, students should be
able to understand the methods for assessing and ensuring the manufacturability of the design of
mechanical engineering products. It is necessary to develop skills and habits necessary for
mechanical engineers carrying out design and technological activities.

DESCRIPTION OF THE COURSE: General information on the manufacturability of the design
of products, basic indicators of the manufacturability of mechanical engineering products, as well as
the starting blanks for their production. Assessment of the influence of the manufacturability of the
design of parts on labor productivity. Assessment of the manufacturability of the design of parts
during assembly, control and testing of products.

PREREQUISITES: Manufacturing technologies, Technological equipment
TEACHING METHODS: Lectures, using slides, case studies, seminars, protocols.
METHOD OF ASSESSMENT : Written examination.

INSTRUCTION LANGUAGE: Bulgarian

BIBLIOGRAPHY: : 1. Pashov St.K. Technology of mechanical engineering, part 2. IPK TU - Sofia,
1993; 2. Pashov St., P. Hadzhiyski. Technology of mechanical engineering part 1. IPK TU - Sofia,
1997. ISBN 954-438-203-8; 3. Patarinski P. Technology of mechanical engineering part 11 and IlI,
S., Technika, 1979; 4. Gatev G.K., V.l. Georgiev. Manual for laboratory exercises in mechanical
engineering technology. Sofia, “Technika”, 1987; 5. Edited by Pashov St. K. Handbook of the
technologist of mechanical processing, volume 1. S., “Technika”, 1989; 6. Edited by Pashov St. K.
and P. Petkov. Handbook of the technologist of mechanical processing, volume 2. S., “Technika”,
1990
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DESCRIPTION OF THE COURSE

Name of the course: Code: MpMTT11.2 Semester: 2
Metal Cutting Automatic Devices and
Systems
Type of teaching: Hours per semester: Number of credits: 3
Lectures (L) L — 30 hours
Laboratory work (LW)/Tutorials (T) T -0 hours
LW — 15 hours
LECTURER(S):

Assoc. Prof. Eng. lliya Chetrokov, PhD (FME), tel. +359 32 659 616;
e-mail: chetrokov@tu-plovdiv.bg
Technical University of Sofia

COURSE STATUS IN THE CURRICULUM: Compulsory optional course for students majoring
in Mechanical Engineering Equipment and Technologies, Master's degree.

AIMS AND OBJECTIVES OF THE COURSE: The course aims at giving the future students
knowledge about the principles of the manufacture of metal cutting automatic devices, types of
automatic devices, control systems and their management.

DESCRIPTION OF THE COURSE: The course extends the knowledge of the constructions,
exploitation and setting the metal cutting machines and systems. The types of motion and their
realization mechanisms, the types of automatic devices and the composing of the cyclograms for
their operation, analysis and synthesis of the automatic device control, design of control the mill-
cogs are discussed. The issues of automatic and semi-automatic devices with centralized and
consecutive control are discussed. Automatic devices and automated systems for semi-batch
production are discussed at the end of the course.

PREREQUISITES: Studying the following subjects from the Bachelor’s course: Metal Cutting
Machines — Part | and 11, Drive and control of Production Equipment.

TEACHING METHODS: Lectures and laboratory work supported by slides, video tapes and
written statements.

METHOD OF ASSESSMENT : Written examination.
INSTRUCTION LANGUAGE: Bulgarian

BIBLIOGRAPHY: 1. Kapakomor JI. Meranopexxemu aBtomaru, Codwus, Texnuka, 1982; 2.
Mumes I'. Meranopexxeu mamuau, [lnoBaus, 2000; 3. Jlwo6enoB Aun., C.Cspos, IL.IleTkos.
PbK0OBO/ICTBO 32 1ab0opaTOpHU yIpakHEHUs o MeTanopexemu Mamunau, Codus, Texnuka, 1988.
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DESCRIPTION OF THE COURSE

Name of the course: Code: MpMTT11.3 Semester: 2
Modern methods of thermo-chemical
treatment
Type of teaching: Hours per semester: Number of credits: 3
Lectures (L) L — 30 hours
Laboratory work (LW)/Tutorials (T) T -0 hours
LW — 15 hours
LECTURER(S):

Assoc. Prof. Eng.Georgi Levicharov, PhD (FME), tel.: 659 624, e-mail: glevi@tu-plovdiv.bg
Technical University of Sofia

COURSE STATUS IN THE CURRICULUM: Compulsory optional course for students majoring
in Mechanical Engineering Equipment and Technologies, Master's degree.

AIMS AND OBJECTIVES OF THE COURSE: The subject aims at acquainting students with the
most popular methods of changing metals and their alloys.

DESCRIPTION OF THE COURSE: The students gradually become acquainted with the
processes of vacuum and thermo-chemical treatment of metals and their alloys. The vacuum
diffusion metallization as a basic method for forming layers is considered. Special attention is paid to
the ion type implantation, the laser treatment and the detonation gas method, as processes, causing
changes in the structure and the surface properties of the materials.

PREREQUISITES: Required knowledge in Physics, Chemistry, Materials Science and Heat
Processing from the Bachelor’s course.

TEACHING METHODS: Lectures and laboratory work supported by tabloids, slides, written
statements, etc.

METHOD OF ASSESSMENT : Written examination.
INSTRUCTION LANGUAGE: Bulgarian

BIBLIOGRAPHY: 1. Muueg B., B. Tomkos, M. JlumutpoB, XUMHUKO-TEpMUYIHO 00paboTBaHE Ha
cromanu. Codus, Texnuka, 1981. 2. KpaeB M. u ap. BakyymHo meranusupane. C., Texauka 1986.
3. Konpan X., P. Kpammui, Enekrporexnomnorusi, mpeBos oT Hemcku, C., Texunuka, 1990. 4. Byukos
J1., B. Tomkos, NouHo azorupane. C., Texnuka, 1990.
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DESCRIPTION OF THE COURSE

Name of the course: Code: MpMTT12.1 Semester: 2

Optimisation Methods in Technological
Preparation of Production

Type of teaching: Hours per semester: Number of credits: 3
Lectures (L) L — 30 hours
Laboratory work (LW)/Tutorials (T) T -0 hours
LW — 15 hours
LECTURER(S):

Assoc. Prof. Eng. lliya Chetrokov, PhD (FME), tel. +359 32 659 616;
e-mail: chetrokov@tu-plovdiv.bg
Technical University of Sofia

COURSE STATUS IN THE CURRICULUM: Optional subject in the curriculum for the major
“Mechanical Engineering Equipment and Technologies”, Master’s degree.

AIMS AND OBJECTIVES OF THE COURSE: After completing the course the students should
be familiar with the basic principles and methods of manufacturing standards of the technological
process and to optimize its structure.

DESCRIPTION OF THE COURSE: Basic topics: Structure and stages of the technological
preparation of the production (TPP); Standardizing the processes of TPP; Optimization problems of
the technological process design; Optimization by linear programming; Optimization by non-linear
programming; Optimization by dynamic programming; Multi-criteria optimization.

PREREQUISITES: Higher Mathematics; Materials Cutting; Metal Cutting Machines;
Technological Equipment; Technology of Machine Building; Industrial Management.

TEACHING METHODS: Lectures visualized by slides and laboratory work with written
statements about the results from the researches (the observations).

METHOD OF ASSESSMENT : Written examination on a topic drawn by the student or filling in a
test covering the whole contents of the subject.

INSTRUCTION LANGUAGE: Bulgarian

BIBLIOGRAPHY: 1. T'eoprues. B., U. baukoBa, T. Ky3manos, C. CananareBa, 1. UeTpokos.
OnTuMH3allMOHHU METOAM MPU TEXHOJOTMYHATA IMOJArOTOBKA Ha MPOU3BOACTBOTO, M3marenctBo
»Ekc-tipec”, T'abporo, 2009. ISBN 978-954-490-055-7. 2. IlonkoB C. YmpaBieHUE Ha CIIOXHH
npousBoacTBeHU cuctemu. C., “Texnuka”, 1989; 3. Cunxr M., A. Tutiau. Cucremsl 1€KOMITO3UIHS,
ontuMu3anms W ynpasiaeHue. M. “Mammnoctpoenne”, 1986; 3. I'eoprue B., Crt. Ilamos.
Texnomnorus Ha MamrHocTpoeHeTo. TY-Codus, Gunman [Tnosaus, 2003.



mailto:chetrokov@tu-plovdiv.bg

DESCRIPTION OF THE COURSE

Name of the course: Code: MpMTT12.2 Semester: 2

Kinematics and Strength Calculations of
Metal Cutting Machines

Type of teaching: Hours per semester: Number of credits: 3
Lectures (L) L — 30 hours
Laboratory work (LW)/Tutorials (T) T -0 hours
LW — 15 hours
LECTURER(S):

Assoc. Prof. Eng. Angel Poparov, PhD (FME), tel.: 359 32 659 617, e-mail: poparan@abv.bg
Technical University of Sofia

COURSE STATUS IN THE CURRICULUM: Optional subject in the curriculum for the major
“Mechanical Engineering Equipment and Technologies”, Master’s degree.

AIMS AND OBJECTIVES OF THE COURSE: The subject aims at giving the students
knowledge about the new trends in the development and the construction of metal cutting machines.

DESCRIPTION OF THE COURSE: The course expands the students’ knowledge about the new
trends in the development of metal cutting machines — machines with parallel kinematics, the high-
speed cutting machines, and the combine machines. The new constructions, bodies, guiding and
spindles of metal cutting machines, the new drive and control of the machines are discussed. The
calculations of the main machine meetings are given.

PREREQUISITES: Studying the following subjects from the Bachelor’s course: Machine tools —
Part | and 11, Control of Production Equipment.

TEACHING METHODS: Lectures and laboratory supported by slides, video tapes and written
statements.

METHOD OF ASSESSMENT : Written examination.
INSTRUCTION LANGUAGE: Bulgarian

BIBLIOGRAPHY: 1Weck M. Konstruktion von Spindel-Lager-Systemen fuer die
Hochgeschwindig-keitsMaterialbearbeitung, Expert Verlagq 1989 2.Schulz H.
Hochgeschwindigkeitsfraesen metallischer und nichtmetallischer Werkstoffe, Carl Hauser Verlag
Muenchen Wien, 1989.
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DESCRIPTION OF THE COURSE

Name of the course: Code: MpMTT12.3 Semester: 2
Theory of Welding Processes
Type of teaching: Hours per semester: Number of credits: 3
Lectures (L) L — 30 hours
Laboratory work (LW)/Tutorials (T) T -0 hours
LW — 15 hours
LECTURER(S):

Assoc. Prof. Eng.Georgi Levicharov, PhD (FME), tel.: 659 624, e-mail: glevi@tu-plovdiv.bg
Technical University of Sofia

COURSE STATUS IN THE CURRICULUM: Optional subject in the curriculum for the major
“Mechanical Engineering Equipment and Technologies”, Master’s degree.

AIMS AND OBJECTIVES OF THE COURSE: To extend the theoretical knowledge of the
students about the welding of the materials.

DESCRIPTION OF THE COURSE: Basic topics: Diffusion processes and basic objectives;
Welding arc: construction, cathode and anode processes; Processes in the pole of the arc; Self-
regulation; Temperature field in a solid body, disk, flat layer and pole of heating by point source;
Convection and evaporation in the welding pool; Liquation and pores; Constitutional supercooling;
Initial crystallization; Grain growth; The effect of the welding mode on the structure; Phase
transformations in the weld metal; Hot cracks; Zone of partial melting; Heat affected zone in low
alloy and stainless steels, Al- and Ni-alloys.

PREREQUISITES: Materials Science, Technology of Materials — Part 1l and IV.
TEACHING METHODS: Lectures and laboratory visualized by tabloids, slides, folio and samples.

METHOD OF ASSESSMENT: Three marks on test-papers in the beginning, the middle and the
end of the semester (25 %), laboratory work (25 %).

INSTRUCTION LANGUAGE: Bulgarian

BIBLIOGRAPHY: 1. IIpoxopoB, H. ®wusudveckwe mporeckl B MeTallax NpuU cBapke, M.
Meramnyprus, 1976; 2. JlenuBkun, B. m ap. TexHonormyeckue CBONCTBa CBApOYHOM AYTHM B
3alUTHBIX Ta3ax, M., Mammnoctpoenue, 1989; 3. Jlupmun, JI., Xakumon, A. MetamioBenenue
CBapKM M TepMHUYecKas 00paboTKa cBapHbIX coeanHeHni. M., MammuHocTpoenue, 1989; 4. Ilerpos,
I'., Tymapes, A. Teopust cBapouHbIX npoueccoB. M., Breicmiag mxouna, 1977; 5. ®ponos, B. u np.
Teopernueckre ocHOBBI cBapku. M., Bricias mkona, 1970; 6. barpsuckuii, K. Teopust cBapouyHbIX
nporeccoB. M., Mammunoctpoenue, 1968; 7. Kou, S. Welding metallurgy. John Wiley & Sons, N.
Y., 1987; 8. Kou, S. Transport phenomena in materials processing, John Wiley and Sons, N. Y.,
1996; 9. Callister W. Fundamentals of Materials Science and Engineering, John Wiley and Sons,
2005.
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