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General information

Summary

The discipline studies special issues of production technology and design of low-power electrical
machines.

Course objectives and goals

The purpose of studying the discipline is to prepare masters in specialty 141 - "Electrical Power
Engineering, Electrical Engineering and Electromechanics"”, which involves acquiring theoretical
knowledge, skills, abilities and other competencies sufficient to understand processes and solve complex
problems in the field of design and production technology of electrical micromachines. The discipline
provides for the performance of practical and laboratory work and calculation and graphic tasks to
consolidate knowledge, skills and abilities.

Format of classes

Lectures, laboratory work, independent work, consultations. Final control - exam.

Competencies

The ability for abstract thinking, analysis and synthesis.
Ability to search, process and analyze information from various sources.
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Ability to use information and communication technologies.

Ability to apply knowledge in practical situations, work independently and in a team.

The ability to generate new ideas, make informed decisions, demonstrate creativity and systems thinking,
and identify and assess risks .

The ability to apply the acquired theoretical knowledge, scientific and technical methods and relevant
software to solve scientific and technical problems and conduct scientific research in the field of electrical
power, electrical engineering and electromechanics.

The ability to apply existing and develop new methods, techniques, technologies and procedures to solve
engineering problems, including in the design and operation of electrical power, electrical engineering
and electromechanics facilities.

The ability to apply analytical methods of analysis, mathematical modeling, and perform physical,
mathematical, and computational experiments to solve engineering problems and conduct scientific
research on electrical micromachines.

Learning outcomes

Adhere to the principles and rules of academic integrity in educational and scientific activities.
Communicate freely orally and in writing in the state and foreign languages on modern scientific and
technical problems of electrical power, electrical engineering and electromechanics.

Reproduce processes in electrical power, electrical engineering, and electromechanical systems when
modeling them on a personal computer.

Analyze processes in electrical power, electrical engineering and electromechanical equipment and
related complexes and systems.

Participate in international scientific conferences and seminars dedicated to contemporary problems in
the field of electrical power, electrical engineering, and electromechanics.

Know the technologies for manufacturing electrical micromachines.

Have knowledge of designing electrical micromachines with permanent magnets.

Know the methods of organization, technology and processes of electricity production based on
traditional and renewable energy sources, and energy accumulation for maneuvering and maintaining
balance in energy systems.

Student workload

The total duration of the course is 120 hours (4 ECTS credits): lectures - 32 hours, laboratory work - 16
hours, independent work - 72 hours.

Course prerequisites
The discipline is based on the bachelor's degree program .

Features of the course, teaching and learning methods, and technologies

Lectures are conducted interactively using multimedia technologies. Active forms of classes are used:
lecture, lecture-dialogue, lecture-questionnaire, laboratory classes, practical classes, engineering seminar,
interview, consultation.

Laboratory work involves familiarization with technological methods for manufacturing low-power
electrical machines.

Practical classes use a variable approach to learning, with an emphasis on the application of information
technologies in the design of low-power electrical machines.

Program of the course

Topics of the lectures

Topic 1. Introduction. Detailed classification of the production of electrical micromachines.
Features of the production technology of electrical micromachines. Types of production and methods of
work
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Topic 2. Description of the technological sequence for manufacturing electrical micromachines .
Classification of micromachines and technological sequence of operations in the manufacture of electrical
micromachines.

Topic 3. Detailed characteristics and description of materials for the production of electrical
micromachines.

Main materials used in the production of electrical micromachines.

Topic 4. Casting and pressing process for obtaining blanks in the production of electrical micromachines.
Technology of obtaining blanks by casting and pressing non-ferrous metals and plastics.

Topic 5. Technology of stamping of electrical steels and structural parts

Stamping technology and its methods are considered.

Topic 6. Technology of assembling stator and rotor cores.

The detailed technology for assembling stator cores and rotors of micromachines is considered.
Topic 7. Technology of mechanical processing of micromachine parts

Features of mechanical processing of various parts and assemblies of electrical micromachines.
Topic 8. Technology for manufacturing micromachine collectors.

Consideration of technology and types of manufacturing of collectors.

Topic 9. Stages of designing electrical micromachines.

General information about the stages of designing electrical micromachines. Materials used in the
manufacture of micromachines. Application of nanomaterials.

Topic 10. Technology of balancing rotors and armatures of micromachines.

Types of balancing are considered - static and dynamic.

Topic 11. Features of stepper motor design.

Principle of operation and design of stepper motors. Conditions for controlling stepper motors.
Topic 12. Features of calculation and design of asynchronous micromotors with frequency control.
Laws of frequency control, features of the operation of asynchronous motors when controlled using a
frequency converter.

Topic 13. Technology of laying windings of armatures of micromachines

Questions in tickets related to this topic.

Topic 14. Technology of impregnation and drying of windings.

Types of impregnation depending on the complexity and cost of the technical process.

Topic 15. Technology of manufacturing squirrel-cage rotors by aluminum die-casting

Questions in tickets related to this topic.

Topics of the laboratory classes

Laboratory work 1. Development of a technological process for manufacturing micromachine housings
Laboratory work 2. Development of a technological process for manufacturing a micromachine stator core
Laboratory work 3. Development of a technological process for assembling stator and rotor cores of a
micromachine

Laboratory work 4. Development of a technological process for stamping electrical steels and structural
materials.

Laboratory work 5. Introduction to the RMxpT Ansys Maxwell application for designing micromachines.
Introduction to the application interface and its capabilities.

Laboratory work 6. Design of a BDPS in RMxprt: formation of a stator, rotor, material properties, analysis
and obtaining 2D calculation results.

Laboratory work 7. Consideration of the capabilities of the ANSYS EM program for 3D modeling of
electromagnetic processes, familiarization with the program interface and correct setting up for
calculation of models on several basic examples of electrical micromachines

Laboratory work 8. Defense of laboratory work

Self-study

The discipline involves the performance of a calculation task "Design and production technology of
electrical micromachines". The calculation task contains a report on the calculation according to the
selected option. Successful defense of the calculation task is estimated at 10 points and is included in the
examination grade.

Students are recommended additional materials (videos, articles) for independent study.
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Course materials and recommended reading

Basic literature

1. Yukhymchuk V.D. Technology of production of electrical machines: Textbook/ In 2 books - Kh.:
Timchenko, 2014. Book 1. - 560 p.

2. Andreyko I. I, Bilyakovsky I. Ye., Denys B. D. Electrical micromachines: In 2 vols. — Vol. 1: Electrical
micromachines of direct current and microtransformers. — Vol. 2: Electrical micromachines of
alternating current: Textbook.-Lviv: NU "LP", 2007.

3. Milikh V. I. Electrical engineering and electromechanics / V. I. Milikh. - Kyiv: Karavela, 2006.

4. Ostashevsky M. O. Electrical machines and transformers: a manual / M. O. Ostashevsky, O. Yu. Yuryeva;
edited by V. I. Milikh. - Kharkiv: FOP Panov A. M., 2017.

Additional literature

1. Finite Element Method Magnetics - FEMM User's Manual. Access mode:
https://www.femm.info/wiki/Documentation/

2. Ansys Maxwell 2D - Electromagnetic and Electromechanical Analysis.: user's guide [Electronic
resource] / Ansys Corporation - Pittsburg, 2012. Access mode: https://www.ansys.com/academic

Assessment and grading

Criteria for assessment of student Grading scale
performance, and the final score structure Total National ECTS
100% of the final grade consists of the results of the points
exam (40%) and the ongoing assessment (60%). The 90-100  Excellent A
exam is conducted using oral exam papers. The 82-89 Good B
ongoing assessment consists of grades for tests (2 75-81 Good C
points each, 5 points each), work in practical classes 64-74 Satisfactory D
(8 points each, 5 points each), and the defense of the 60-63 Satisfactory E
calculation task (10 points). 35-59 Unsatisfactory EFX

(requires additional

learning)

1-34 Unsatisfactory (requires F

repetition of the course)

Norms of academic integrity and course policy

The student must adhere to the Code of Ethics of Academic Relations and Integrity of NTU "KhPI": to
demonstrate discipline, good manners, kindness, honesty, and responsibility. Conflict situations should be
openly discussed in academic groups with a lecturer, and if it is impossible to resolve the conflict, they
should be brought to the attention of the Institute's management.

Regulatory and legal documents related to the implementation of the principles of academic integrity at
NTU "KhPI" are available on the website: http://blogs.kpi.kharkov.ua/v2/nv/akademichna-
dobrochesnist/

Approval
Approved by 28.08.2024 Head of the department
Andrii YEHOROV
28.08.2024 Guarantor of the educational
program
Yevhen BAIDA
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