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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 educational program:

1) Integral competence: 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.

2) General competencies:

GC2. Ability to apply knowledge in practical situations.

GC5. 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.

3) Special (professional) competences of the specialty (SC):

PC6. 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.



PC9. The ability to carry out commercial and economic activities in the field
of mechanical engineering.

Programmatic learning results

LRO4. Carry out engineering calculations to solve complex problems and
practical problems in industrial mechanical engineering.

LRO6. Search for the necessary scientific and technical information in
available sources, in particular, in a foreign language, analyze and evaluate it.

LR09. Choose and apply the necessary equipment, tools and methods.

LR12. Apply means of technical control to evaluate the parameters of
objects and processes in industrial mechanical engineering.

THE STRUCTURE OF DISCIPLINE

Hours
Title of thematic | (Lectures/ - N
modules and L‘?boratory Training Tasks Estimation,
essons/ facts units
themes Independent
study)
3 semester
The thematic module 1. Metal science 25
Theme 1. The Student should be know:
4/14/4 . . 10
theory of alloys the main connections
between the composition,
structure and properties of
steels and cast irons and Delivery of
changes in these properties laboratory
under thermal, chemical or works.
Theme 2. Carbon 6/6/6 mechanical stress. Execution of 15
steels and cast irons Student should be able to | independent
based on knowledge of the works.
working conditions to work
of the machine parts to select
of the steels and cast irons for
their production.
The thematic module 2. Bases of heat treatment of metals and alloys 25
Theme 3. The Student should be know:
theory of heat 6/6/6 the main connections 12
treatment between the composition,
structure and properties of
steels and cast irons and Delivery of
changes in these properties laboratory
under thermal, chemical or works.
Theme 4. mechanical stress. Execution of
Technology of heat | 6/6/6 Student should be able to | independent 13
treatment based on knowledge of the works.
working conditions to work
of the machine parts to select
of the steels and cast irons for
their production.
The thematic module 3. Alloyed steels and alloys 20
Theme 5. The Student should be know: Delivery of
. 4/4/4 . . 10
alloying theory the main connections laboratory




between the composition, works.
structure and properties of Execution of
alloy steels and changes in independent
Theme 6. these properties under works.
e thermal, chemical or
Classification of mechanical stress
alloy steels, | 4/4/4 Student should be able to 10
marking and their
. ) based on knowledge of the
use in agriculture . .
working conditions to work
of the machine parts to select
of the steels and cast irons for
their production.
Totalfor3 | 35/30/30 : : 70
semester
Test 30
Total for 3 semester 100
4 semester
The thematic module 4. Steels and alloys with special properties 25
Theme 1. Corrosion Student should be know:
and heat resistant 21214 the main connections 10
steels and magnetic between the composition,
alloys. structure and properties of
corrosion and heat resistant
steels and magnetic alloys Delivery of
and changes in these
. laboratory
properties under thermal,
Theme 2. ) . works.
chemical or mechanical :
Amorphous, stress Execution of
pmetallicand | 21216 Student should be able to | IN9ePendent 15
and rpnaterials with based on knowledge of the '
shane memor working conditions to work
P y of the machine parts to select
of the corrosion and heat
resistant steels and magnetic
alloys for their production.
The thematic module 5. Non-ferrous metals and alloys 25
Student should be know:
the main connections
Theme 3. Copper, between the composition,
aluminum, titanium, structure and properties of
. 4/4/6 . o 15
magnesium and copper, aluminum, titanium,
their alloys magnesium and their alloys
and changes in these Delivery of
properties under thermal, laboratory
chemical or mechanical works.
stress. Execution of
Student should be able to | independent
zinc, lead. Solders. | 3/3/6 g 10

Antifriction alloys

of the machine parts to select
of the copper, aluminum,
titanium, magnesium and
their alloys for their
production.




The thematic module 6. Nonmetallic construction materials 20
Theme 5. Polymers Student should be know:
and plastics. the main connections
Rubber. 21216 between the composition, 10
Glue materials. structure and properties of
Inorganic glass. polymers and plastics, rubber,
glue materials, inorganic
glass and changes in these Delivery of
properties under thermal, laboratory
chemical or mechanical works.
stress. Execution of
Theme 6. Paints and Student should be able to independent
insulating materials. 21212 based on knowledge of the works. 10
Wood. working conditions to work
of the machine parts to select
of the polymers and plastics,
rubber, glue materials.
inorganic glass for their
production.
Totalfor4 | 15/15/30 : : 70
semester
Exam 30
Total for course 100
EVALUATION POLICY
Deadline | The student must submit the work within the time specified by the teacher. Works
and that are submitted in violation of deadlines without good reason are evaluated at a
retake lower grade. Rearrangement of modules takes place with the permission of the
policy: lecturer if there are good reasons (for example, hospital).
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 literature
Policy: | used
The student is obliged to attend classes of all kinds every day in accordance with
Visiting | the established schedule, not to be late, to have the appropriate appearance. For
policy: objective reasons (for example, illness, international internship) training can take
place individually (in online form in consultation with the dean of the faculty)

STUDENT EVALUATION SCALE

Student rating, Evaluation results on national exam tests
points Exams Tests
90-100 Excellent
74-89 Good Accepted
60-73 Satisfactory

0-59 Unsatisfactorily Not accepted

PRINT AND ONLINE SOURCES
The main ones:

1. Adranninsan €.0., 3asumko O.B., Jlomareko K.I'. Marepiano3HaBcTBo:
[Minpyunuk (I'pud nHamano MiHICTEpCTBOM OCBITH 1 HAyKd, MOJIOAI Ta
cnopty Ykpainu, suct Nel/11-18055 Bix 20 nuctomana 2012 p.). Xepcon,
Bunasens ['pins 1.C., 2013.- ¢ 612.




2. Ilpaktukym 3 wmarepiano3HaBctBa. HaBuanbumii mocionuk. (rpu¢p MOH
(muer Ne 1/11-4472 Bim 27.02.2013 p.))/ Korpeuko O. O. 3azumko, K.I'.
Jlomateko, €.I'. Adtanninsuu, ['nunockypenko B. B./ Xepcon: Omnai
ITnroc, 2013.-c. 500.

3. Omampuyk A.C., Adrangimsan €.I°., Poroscekuit JI.JI., CemeHOBCHKHIA
O.€., Knenniit M.b., binosox O.1., dynuiko [.A., Marepiano3HaBcTBO i
TEXHOJOTISl KOHCTPYKLIMHMX  MarepialiB: MIAPYYHUK JUISI  BHIMUX
HapuasbHUX 3aknaniB III-1V cTyneniB akpeaurarii; 3a pea. A.C. Onanpuyka
1 O.€. Cemenoscrkoro. — Hikun: Bugasens IIII. JIncenko M.M., 2013. —
752 c.

4. Tlonosuu B., T'omy6erns B., TexHoyoris KOHCTPYKIIMHUX MaTepialiB 1
MaTepiano3HaBcTBO: HaBuanbHUW TOCIOHWMK Ui BUIIMX HaBYAJIbHUX
sakiaaiB: Y 2-x kH. Kuura II. — Cymu: BT]l «YHiBepcuTeTChka KHUTa,
2002. — 260 c.

Auxiliary:

1. Adrannussn cr,, 3a3uMKO 0. B, Jlonateko K.I.,
TexHonoOrie KOHCTPYKLIMHMX MaTepiaiiB 1 Marepiago3HaBcTBo. Kypce
nexuii. Yactuna 1. Metanyprisa. Kuis, HAY, 2005.- c.115.

2. XinpueBchbkuit B.B.  Ta iH., Marepiago3HaBCTBO 1  TEXHOJOTIS
KOHCTpYKUiMHUX mMatepiani, K: JIubiae, 2002, 326¢.

3. bamix O.M., Merano3uasctso, K: ITomitexnika, 2002, 383c.

Internet sources:
1. Marepiaio3HaBCTBO 1 TEXHOJIOT1s1 METaiB.
http://univer.nuczu.edu.ua/tmp _metod/924/MZTM_KONSP_LEK.pdf
2. OcobnuBoCTI XIMIKO-TE€pPMIYHO1 00poOKu MeTaliB 1 CIUIaBIB.
https://fizmat.7mile.net/materialoznavstvo/3 4 2-himiko-termichna-obrobka.html
3. Knacudikaris Ta oOnaHaHHS HarpiBaJIbHUX neyei.
https://fizmat.7mile.net/materialoznavstvo/3 3 5-nagrivalni-pechi.html
4. Tepmiuna o0poOka BUpOOIB 13 CTaJIl.
https://www.youtube.com/watch?v=8UvkV92z2f|
5. Tepmiuna o0poOka 1 CTPYKTYpPH.

https://www.youtube.com/watch?v=7mpAt7h317c
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https://fizmat.7mile.net/materialoznavstvo/3_3_5-nagrivalni-pechi.html
https://www.youtube.com/watch?v=8UvkV92z2fI
https://www.youtube.com/watch?v=7mpAt7h317c

