Ministry of Education and Science of Ukraine
Sumy National Agrarian University
Faculty of Engineering and Technology
Department of Technical Service and Industrial Machinery Engineering

Work program (syllabus) of the educational component

Solving problemsin Surface Engineering and Tribology
(selective)
I mplemented within the educational program
"Agroengineering"
(name)
in the specialty 208 Agroengineering
(code, name)

at the first bachelor'slevel of higher education

Sumy — 2026






Information on reviewing the work program (syllabus):

Academic Numbgr of the Changes reviewed and approved
year in appendix to the |
which work program Date and number Head of the Educationa
chenges are Wlth a of thg depa'rtment Department program
made description of | meeting minutes guarantor

the changes




1. GENERAL INFORMATION ABOUT THE EDUCATIONAL

COMPONENT
1. |Name OK Solving problems in Surface Engineering and Tribology
2. |Faculty/department Faculty of Engineering and Technology / Department of Technical
Service and Industrial Machinery Engineering

3. |Status OK Selective

4. |Program/Specialty Educational and scientific program "Agroengineering" in the specialty
(programs) of which the|H7 "Agroengineering"

OK isacomponent (to
befilled in for
mandatory OKs)

5. INRCleve

6. |Semester and duration |Full-time— 8 (c), 4th year
of study Correspondence— 9 (0), 5th year

7. |Number of ECTS 5
credits

8. |Total hoursand their Contact work (classes) Independent work
distribution Lectures Practical / Laboratory
150 hours. seminar

30 30 - 90

9. |Language of instruction | English

10. | Teacher/Educational levgen KONOPLY ANCHENKO, Candidate of Technical Sciences,
Component Coordinator| Associated Professor, Head of Department of Technical Service and

Industrial Machinery Engineering

10. |Contact information (050)760-25-65; konoplyanchenko@ukr.net

1

11. |General descriptionof |The main focus of the educationa component is on methodologies
the educational achieving operationa properties of friction surfaces, assemblies and
component parts by due to strengthening effects of various physical nature and

application of functional coatings.

12. |Purpose of the Acquisition by applicants of the necessary amount of knowledge for
educational component |studying tribology laws that operate during the life cycle of machines.

Mastering design and technological methods for increasing the wear
resistance of working surfaces of machine parts, in order to ensure the
operability of machines at optimal cost of work.

13. |Prerequisites for The educational component is based on knowledge and skillsin solving
studying OK, applied scientific problemsin the field of mechanical engineering using
connection with other  |methods of modern science based on a systems approach, taking into
educational components|account the complexity and uncertainty of the operating conditions of
of OP technological systems.

The educational component is based on the disciplines: "Sketchy
Geometry and Technical Drawing", "Materials Science and TCM",
"Machine Parts and PTM", "Interchangeability, Standardization and
Technical Measurements'.

14. |Academic Integrity The system of requirements that are placed on a higher education

Policy

applicant when studying the educational component:

« students completing assessment stages within the established
deadlines;

 completion and defense of written and practical work within the
established deadlines;

» compliance with the provisions on the prevention and detection
of academic plagiarism in SNAU when performing written work
(https://surl.li/ksidbs);

» students' compliance with the SNAU code of academic integrity



https://surl.li/ksidbs

Written works prepared for assessment must be original and

Written worksthat are completed and submitted after the deadlines
without good reason are evaluated with a score lower than the

uniqueness or are a copy of “someone else’s” work will be

(https://surl.li/lyzxgnv).

completed independently by the higher education applicant.

result obtained. Works that are completed with a low level of

evaluated with a score of “zero” with subsequent performance of]
the work according to another original individual task. Re-
submission of written works occurs after repeated performance or
revision. Copying from various sources of information (including
using mobile devices and gadgets) during exams is prohibited. If
the fact of copying is detected, the student’s work is canceled and
the exam is retaken. Re-taking of the exam is carried out with the
permission of the dean’s office within the specified time limits
after re-learning the material from the educational component.

15

Link to the coursein
Moodle

https://cdn.snau.edu.ua/moodl e/course/view.php?id=3717

16

Keywords

Coating, electrospark aloying technology, roughness, hardening,
friction, wear, surface

2. LEARNING OUTCOMES BY EDUCATIONAL COMPONENT AND
THEIR RELATIONSHIP WITH PROGRAM LEARNING OUTCOMES

L earning outcomes for OK: How isthe LOA assessed?

After studying the educational component, the
applicant is expected to be able to...

LOA 1. Develop technological processes for forming parts |Execution and defense of reports on practical work
of components and assemblies of agricultural machinery |according to the individua version. Written survey

(testing) of the assimilation of lecture material.
Intermediate computer certification - multiple choice
test.

LOA 2. Substantiate design and technological methods for |Execution and defense of reports on practical work
increasing the wear resistance of machine parts according to the individua version. Written survey

(testing) of the assimilation of lecture material.
Intermediate computer certification - multiple choice
test.

LOA 3. Choose rational methods for ensuring the Execution and defense of reports on practical work
operational properties and quality of the working surfaces |according to theindividua version. Written survey
of machine parts

(testing) of the assimilation of lecture material.
Intermediate computer certification - multiple choice
test.

3. CONTENT OF THE EDUCATIONAL COMPONENT (COURSE

PROGRAM)

Topic. Distribution within the totaltime | Recommended

List of issuesto be addressed within the budget reading
topic Classroom work independent
Lecture, Pr./ |Lab.
. work
semin.

Topic 1. Methodological aspects of 2 2 20 [1-8], [10], [13],
tribology materials science. [14]



https://surl.li/yzxgnv
https://cdn.snau.edu.ua/moodle/course/view.php?id=3717

General information. Basic terms and
concepts. Influence of the main parameters
of surface geometry on the wear resistance
of machine parts. General requirements for
friction pair materials. Main problems of
tribology materials science and ways to
solve them. Plastic deformation,
recrystallization and mechanical

properties. Criteriafor ensuring the
operability of materialsin friction pairs.
Distribution of materialsin friction pairs.
Methodology and criteriafor selecting
friction pair materials.

Topic 2. Analysis of types of wear of
working surfaces.

Analysis of the main reasons for the
decrease in reliability and durability of
parts. Wear of metal surfaces. Abrasive
wear. Types and characteristics of wear.
Cavitation wear. Wear during fretting
corrosion and other types of wear.
Properties of the surfaces of parts. Residual
stresses, structural and phase
transformations. Physicochemical
properties of surfaces. Adsorption effect of
strength reduction (Rebinder effect).
Contacting of parts.

10

[1-10], [12-14],
[17]

Topic 3. Nowear and tear effect.
Classification of parts of rotary machines
for which surface layer quality control is
relevant. General information about wear
of rotor parts. Mechanical seals. Sliding
bearings. Impellers. Effect of non-wear.
Energy criteria of friction and wear.
Analysis of existing criteriafor wear of
metal surfaces. Development of a
mathematical model of wear of coatings on
metal surfaces of parts.

10

[1]l [4]! [5]’ [9'
12], [14], [17]

Topic 4. Design methods for increasing
the wear resistance of parts.

Wear of working parts of machines.
Friction in adliding bearing. Rolling
friction. Basic concepts of the wear
mechanism of friction pairs. The wear
mechanism of metal surfaces. The wear
mechanism of polymers and rubber. Stages
of wear of friction pairs.

10

[1'5]’ [7]! [9'
12], [14], [20]

Topic 5. Lubrication of machine parts.
Materials for friction pairs.About the
arrangement of friction pairs by hardness.
L ubrication of connecting parts. Physico-
chemical characteristics of lubricants.
Deposits on partsin the lubrication system.
Selection of lubricants. Control and safety
devices. Lubrication of components during
operation.

10

[1]! [2]! [6'8]1
[12], [14]




Topic 6. Technological methods for 4 10 [1], [3-5], [10],
increasing the wear resistance of parts. [11], [13-9]
Surface hardening. Cementation. Nitriding.
lon nitriding. Boriding. Other methods of
increasing the wear resistance of parts.
Topic 7. Combined technologies for 4 10 [3],[5], [10],
strengthening and repairing parts [11], [13-20]
surfaces.
Combined technologies for strengthening
the surfaces of parts. Multilayer electric
spark coatings. Electric spark alloying
(ESD) followed by PPD. ESD followed by
ion nitriding. ESD followed by
epilaminating.
Topic 8. Wear resistance of friction units, 4 10 [1],[2], [4-8],
under operating conditions. [9], [12], [14],
Increasing the reliability and durability of [20]
parts under operating conditions. Changing
the quality of lubricants. Machine running-
in. Machine testing. The influence of
operating conditions on the intensity of
wear.
Tota 30 30 90
4. TEACHING AND LEARNING METHODS
LOA Teaching Number Teaching Number
methods(work that will | of hours | methods(what typesof | of hours
be carried out by the educational activities
teacher during should a postgraduate
classroom lessons, student perform
consultations) independently)
LOA 1 | Showing examples of 20 Preparing for the lecture by 30
solving production problems reviewing the previous
using an interactive method material. Studying the
during lectures and practical material for independent
classes mastery. Completing the
practical work tasks, the
implementation of which
was started in the practical
lesson.
LOA 2 | Showing examples of 20 Preparing for the lecture by 30
solving production problems reviewing the previous
using an interactive method materia. Studying the
during lectures and practical material for independent
classes mastery. Completing the
practical work tasks, the
implementation of which
was started in the practical
lesson.
LOA 3 | Showing examples of 20 Preparing for the lecture by 30
solving production problems reviewing the previous
using an interactive method material. Studying the
materia for independent




during lectures and practical

classes

mastery. Completing the
practical work tasks, the
implementation of which
was started in the practical
lesson.

5. EVALUATION BY EDUCATIONAL COMPONENT

5.1.

5.2. Summative assessment
5.2.1. To assessthe expected learning outcomes, there are
Correspondence form of study

Diagnostic assessment (indicated as needed)

No.

Summative assessment methods

Points/ Weight in

the overdl score

Date of compilation

1. | Performing practical work 70 points/ 70% during the session
2. | Intermediate computer-based testing - multiple | 30 points/ 30% exam session
choice test deadline
5.2.2. Evauation criteria
Correspondence form of study
Component Unsatisfactorily | Satisfactorily Good Perfectly
Performing <50 points 51-54 55-57 points 58-70 points
graphic works
Task Most All task All task
requirements not | requirements requirements have | requirements
met are met, but been met, but there | have been met,
some are minor and your own
componentsare | comments solution to the
missing or regarding the task has been
insufficiently design. proposed.
disclosed
Intermediate <9 points 9-19 20-28 points 29-30 points
J([:;r:puter-b?cli Lessthan9out | Correct answers | Correct answers Correct answers
|_ng - MUIIPIE | ¢ 30 correct from9to19out | 20to 26 outof 30 | 29to 30
choice test answers of 30
5.3. Formative assessment:
To assess current progress in learning and understand areas for further
improvement,
No. Elements of for mative assessment Date
1 | Verbal feedback from the teacher and students Within 2 weeks
regardingindividual task iconography
2 | Verbal feedback from the teacher and students Within 4 weeks
regardingindividual task iconography
3 | Verba feedback from the teacher and students Within 6 weeks
regardinganalytical review with presentation




4 | Written test with elements of problem tasks During the 8th week

6. LEARNING RESOURCES (LITERATURE)
6.1. Main sour ces:
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https.//doi.org/10.1007/978-981-97-2667-7 7
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Metallic Surfaces by Electrospark Alloying Method. JOM. 2023. Vol. 75(9). P. 3400-3412.
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