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ACADEMIC DISCIPLINE DESCRIPTION
(up to 1000 symbols)

Purpose is skills of Materials Science and laying the basis for the study subjects: "Machine parts",
"Hoisting machinery", "Tractors and cars", "Agricultural and meliorative machines", "The safety and repair of
machines."

Objectives:

- Study methods of obtaining metals and alloys;

- Study of the structure, properties and destination of metals and alloys;

- Studying the basic theory of heat treatment of carbon and alloy steels, their technology heat and
chemical-heat treatment, as well as specific details and working of agricultural machines;

- The study of the structure, properties and appointment of non-metallic construction materials.

Competencies of the discipline:

Integral competence(IC): The ability to solve complex specialized tasks and solve practical
problems in the field of mechanical engineering using the theories and methods of modern science based
on a systems approach and taking into account the complexity and uncertainty of the operating conditions
of technological systems.

General competencies (GC):

GC2. Ability to apply knowledge in practical situations.

GCS5. Ability to generate new ideas (creativity).

GC8. The ability to act socially responsibly and consciously.

GC13. The ability to preserve and multiply moral, cultural, scientific values and achievements of
society based on understanding the history and patterns of development of the subject area, its place in the
general system of knowledge about nature and society and in the development of society, technology and
technologies, to use various types and forms of motor activity for active recreation and leading a healthy
lifestyle.

Special (professional) competences (SC):

SC6. The ability to evaluate the technical and economic efficiency of typical systems and their
components based on the application of analytical methods, analysis of analogues and the use of available
data.

SC9. The ability to carry out commercial and economic activities in the field of mechanical
engineering.

Expected Learning Outcomes (ELO):

ELO4. Carry out engineering calculations to solve complex problems and practical
problems in industrial mechanical engineering.

ELOG. Search for the necessary scientific and technical information in available sources,
in particular, in a foreign language, analyze and evaluate it.

ELO9. Choose and apply the necessary equipment, tools and methods.

ELO12. Apply means of technical control to evaluate the parameters of objects and

processes in industrial mechanical engineering.



ACADEMIC DISCIPLINE STRUCTUREINE

Topic Hours Learning outcomes Tasks Assessment
(lectures/laboratory,
practical, seminars)
3 semester
The module 1. Metal science
Topic 1. Student should be
The theory of 4/14/4 know: 10
alloys the main
connections
between the
composition,
structure and
properties of steels
and cast irons and Submitting a
changes in these laboratory work.
properties under Completing
thermal, chemical or | tests.
mechanical stress. Writing
Student should independent
be able to based on | works.
knowledge of the Self-study
working conditions | (Performing
i to work of the laboratory and
Topic 2. machine parts to independent
Carbon steels 6/6/6 : 15
and cast irons select of _the steels work in
and cast irons for "Elearn™).
their production. Problem solving,
To analyze of of classification,
structure and structure and
composition of composition of
steels and cast irons. | carbon steels and
To understand cast irons.
the structure and
composition of
steels and cast irons.
To distinguish
between carbon
steels and cast irons.
To apply carbon
steels and cast irons.
The module 2. Bases of heat treatment of metals and alloys
Topic 3. To know the Submitting a
The theory of 6/6/6 main connections laboratory work. 12
heat treatment between the Completing
composition, tests.
structure and Writing
Topic 4. pr(()jpertle_s of steec:s mdelfendent
Technology of 6/6/6 and cast rons an WOTKS. 13
heat treatment changes in these Self-study

properties under
thermal, chemical or
mechanical stress.

(Performing
laboratory and
independent




To be able to
base on knowledge
of the working
conditions to work

of the machine parts
to select of the steels

and cast irons for
their production.

To analyze of
technology of heat
treatment.

To understand
the theory of heat
treatment.

To distinguish
between types of
heat treatment.

To apply
different types of
heat treatment in
industry.

work in
"Elearn™).
Problem solving,
of technology of
heat treatment

The module 3. Alloyed steels and alloys

Topic 5. To know the main
The alloying 4/14/4 connections 10
theory between the

composition,

structure and

properties of Submitting a

alloying laboratory work.

steels, non-ferrous Completing

metals and alloys. tests.

To be able to base Writing

on knowledge of the | independent

working conditions | works.

to work of the Self-study
Topic 6. alloying (Performing
Classification of steels, non-ferrous laboratory and
alloy steels, A/4/4 metals and alloys independent 10
marking and To analyze of work in
their use in manufacture "Elearn™).
agriculture technology of alloy | Problem solving

steels. of classification

To understand the of alloy steels,

alloy steels. marking and

To distinguish their use in

between types of agriculture

alloying steels.

To apply

different types of

alloy steels in

industry.
Total for 3 semester 70
Examination 30
Total for 3 semester 100

4 semester




The module 4. Steels and alloys with special properties

Topic 1. To know the main
Corrosion and connections
heat resistant 2/2/4 between the 10
steels and composition,
magnetic alloys. structure and
properties of
corrosion and heat
resistant steels and
magnetic alloys. .
To be able to base Submitting a
laboratory work.
on knowledge of the .
. - Completing
working conditions
tests.
to work of the o
Writing
amorphous, .
. . independent
bimetallic and
. . works.
composite materials.
Self-study
. To analyze of :
Topic 2. (Performing
manufacture
Amorphous, laboratory and
. ) technology of .
bimetallic and independent
. amorphous, :
composite 21216 . . work in 15

) bimetallic and " "
materials and . : Elearn™).

. . composite materials. .
materials with To und dth Problem solving
shape memory 0 understand the of amorphous

amorphous, . : :
. . bimetallic and
bimetallic and .
. : composite
composite materials. materials
To distinguish
between amorphous,
bimetallic and
composite materials.
To apply different
types of amorphous,
bimetallic and
composite materials
in industry.
The module 5. Non-ferrous metals and alloys
To know the main
Topic 3. connections Submitting a
Copper, between the laboratory work.
a_lum_mum, 4/4/6 composition, Completing 15
titanium, structure and tests.
magnesium and properties of Writing
their alloys Copper, aluminum, | independent
titanium, works.
magnesium and Self-study
their alloys (Performing
Topi To be able to base | laboratory and
opic 4. .
Zinc, lead. on kn_owledge_ qf the mdept_endent
Solders. 3/3/6 working condltlpns Xvork |n" 10
e to work of the zinc, Elearn™).
Antifriction .
lead. solders. Problem solving
alloys

antifriction alloys.
To analyze of
manufacture

of antifriction
alloys




technology of the
zinc, lead. solders.
antifriction alloys.
To understand the
non-ferrous metals
and alloys.
To distinguish
between types of the
zinc, lead. solders.
antifriction alloys.
To apply different
types of the zinc,
lead, solders,
antifriction alloys in
industry.

The module 6. Nonmetallic construction

materials

Topic 5.
Polymers and

To know the main
connections

plastics. Rubber. | 2/2/6 between the 10
Glue materials. composition,
Inorganic glass. structure and
properties of Submitting a
polymers and laboratory work.
plastics. Completing
To be able to base | tests.
on knowledge of the | Writing
working conditions | independent
to work of the works.
rubber. Self-study
i To analyze of (Performing
P-I;?nalsca?{d manufacture !aboratory and
insulating technolo_gy of _ mdept_endent 10
materials. Wood polymeric materials. | work in
' ' To understand the | "Elearn™).
paints. Problem solving
To distinguish of tech insulating
between types of materials.
wood.
To apply different
types of insulating
materials in
industry.
Total for 4 semester 70
Examination 30
Total for the course 100

ASSESSMENT POLICY

The student must submit the work within the time specified by the teacher.
Works that are submitted in violation of deadlines without good reason are
evaluated at a lower grade. Rearrangement of modules takes place with the
permission of the lecturer if there are good reasons (for example, hospital).

Deadlines and
exam retaking
policy:

Academic Write-offs during tests and exams are prohibited (including the use of mobile
Integrity devices). Course papers, abstracts must have correct text references to the




Policy: literature used

Attendance
policy:

The student is obliged to attend classes of all kinds every day in accordance
with the established schedule, not to be late, to have the appropriate
appearance. For objective reasons (for example, illness, international
internship) training can take place individually (in online form in consultation
with the dean of the faculty)

SCALE FOR ASSESSING STUDENTS ‘KNOWLEDGE AND SKILLS

Student’s rating, National grading of exams and credits
points exams credits
90-100 excellent
74-89 good pass
60-73 satisfactory

0-59 unsatisfactorily fail

10.

11.

12.
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Martepiano3HaBCTBO 1 TEXHOJIOT1s METalliB.
http://univer.nuczu.edu.ua/tmp_metod/924/MZTM_KONSP_LEK.pdf

Ocob6nuBocTi XIMIKO-TepMI4HOT 00poOKHu MeTaliB 1 CILIaBIB.
https://fizmat.7mile.net/materialoznavstvo/3 4_2-himiko-termichna-obrobka.html
Knacudikamis Ta o0agHaHHA HarpiBaJlbHUX HeYeH.

https://fizmat.7mile.net/materialoznavstvo/3_3 5-nagrivalni-pechi.ntml 4. Tepwmiuna
00poOka BupoOiB 13 ctami. https://www.youtube.com/watch?v=8UvkV92z2fl
Tepmiuna 00poOka i ctpykrypu. https://www.youtube.com/watch?v=7mpAt7h317c
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