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	Level of higher education
	First (bachelor's)

	Field of study
	- 13 Mechanical andNegeneria

	Speciality
	131 Applied mechanics

	Educational program
	Aircraft production technologies NN MMI
Dynamics and strength of NN MMI machines 
Automated and robotic mechanical systems HN MMI
Design and design of machines NN MMI 
Mechanical engineering technologies NN MMI

	 Discipline status
	Normative

	Form of study
	Full-time (full-time)/part-time/remote

	Year of preparation, semester
	1st year, autumn semester

	Volume of discipline
	4.5 ECTS credits, 135 hours, 
1 pair of lectures per week (total 36 hours of lectures);
1 pair at 2 weeks of laboratory work (only 18 hours of laboratory); 1 pair for 2 weeks of practical work (18 hours of practical work total)
SRS 63 hours

	Semester control/ control measures
	Exam, MKR

	Schedule of classes
	According to the schedule of the university  https://schedule.kpi.ua/

	Language of teaching
	Ukrainian

	Information about the course leader / teachers
	Lecturer: Candidate of Technical Sciences, Associate Professor of the Department of TVLA Boris Ruslan Stepanovich boris_ryslan@ukr.net
Telegram, Viber = 097 235 6566

	 Course placement
	https://ecampus.kpi.ua


	 The program of the discipline	
1. Description of the discipline,  its purpose, subject of study and learning outcomes 
The syllabus of the discipline "Technology of structural materials" was compiled in accordance with the Standard of Higher Education of Ukraine of the first (bachelor's) level of consecration, field of knowledge 13 – Mechanical Engineering, specialty 131 – Applied Mechanics, approved and put into effect by the order of the Ministry of Education and Science of Ukraine dated 20.06.2019 No. 865.
Subject of the discipline: study of the main methods of production of metals, technologies for the manufacture of blanks and parts of the required shapes, sizes and surface roughness using modern equipment.
The purpose of the discipline is to form the ability of applicants for higher education to determine the methods of manufacturing machine parts using a wide range of technologies: foundry, powder metallurgy, metal processing by pressure, welding production, processing with cutting tools, surface plastic deformation, additive, chemical-thermal and physico-technical, etc.
 The discipline is aimed at professional and practical training of applicants for higher education. As a result of its study, special (professional, subject) competencies are formed:


Professional competencies.
FC4. The ability to make the optimal choice of technological equipment, a complete set of technical complexes, to have a basic idea of the rules of their operation.
FC10. Ability to describe and classify a wide range of technical objects and processes, based on a deep knowledge and understanding of basic mechanical theories and practices, as well as basic knowledge of related sciences.
The main objectives of the discipline. According to the requirements for educational programs, applicants after mastering the discipline must demonstrate the following learning outcomes. 
PH14. To carry out the optimal choice of equipment and complete set of technical complexes.
Knowledge: basics of basic technological processes of production of ferrous and non-ferrous metals, foundry production and powder metallurgy, metal processing by pressure, welding production, processing with cutting tools, surface plastic deformation and other technological processes of modern production. 
Ability: To determine the elements of basic technological processes, to carry out a general definition of technological equipment and devices for the implementation of production processes. 
Gain experience in the preliminary definition of the purpose of structural materials, structures and processes; generalize the parameters of the performance of materials, structures and machines; initially conduct a generalized technological and technical-economic assessment of the effectiveness of the use of new technologies and technical means. 
The discipline forms the general initial skills of professional engineering.
2. Prerequisites and post-requisites of the discipline (place in the structural and logical scheme of training in the relevant educational program)
The discipline "Technology of structural materials" is taught in the first semester on the basis of complete secondary or secondary vocational education. Special prerequisite disciplines that are necessary for the study of this discipline are not stipulated. 
This discipline, according to the structural and logical scheme of the relevant educational and professional program, provides such disciplines as "Metrology, standardization and certification", "Machine parts and design basics", "Machine parts and design basics. Course project".

3. Contents of the course 
The structure of the discipline  (components):
135 hours or 4.5 ECTS credits are allotted for studying the discipline.  Recommended distribution of  study time

	
Form of study
	
Credit modules
	
Just
	Distribution of study time by type of classes /academic  hour/
	
Semester ova
certificate.

	
	
	Loans
	Hours
	Lecture
	Practical       classes
	Lab no work
	SRS
	

	Day
	1
	4,5
	135
	36
	18
	18
	63
	Exam

	Correspondence
	1
	4,5
	135
	12
	4
	4
	111
	Exam



The discipline contains sections:
	Theme
	Content
	Hours
/academ./
	Atm.

	
	Introduction.  General information.  Scoring Policy 
	4
	

	Theme
1
	Fundamentals of metallurgical production  , powder metallurgy and foundry production:
	4
	

	
	2.1 The structure of the main technological methods of processing.  Classification of materials.
2.2 Ferrous and non-ferrous metals,  their extraction,  properties of alloys,  marking, examples of application.
2.3 Fundamentals of powder metallurgy.
2.4  Foundry production technology.  Structural elements of foundry products
	
	

	Theme
2
	 Metal pressure treatment  :
	4
	

	
	2.5 Theoretical foundations of  metal pressure treatment
2.6 Rolling, drawing,  pressing, forging and volumetric stamping
2.7 Operations, equipment  and equipment of sheet stamping.
2.8 Forming large-sized sheathing and aircraft panels 
	
	

	Topic 3
	Welding production:
	4
	

	
	2.9 Physical basis for the production of welded joints.  Classification of welding  methods.  Structural elements of welded products.
2.10 Technology of welding metals  and alloys  and surfacing of parts surfaces.
2.11 Technology of soldering metals  and  alloys and riveting of parts
	
	

	1/2 MKR
	The first half of the modular test 
	Calendar control - І

	Topic 4
	 Material processing by cutting and surface plastic deformation:
	4
	

	
	4.1 Theoretical foundations of processing structural materials by cutting
4.2 Metal-cutting tools and equipment
4.3 Materials for the manufacture of metal-cutting tools.
4.4 Methods of processing blanks with blade cutting tools and surface plastic deformation.
	
	

	Topic 5
	Technology of composite materials.  Production of  parts from plastics and rubber:
	4
	

	
	5.1 Production of composite materials.  Classification,  structure, properties and applications.  Technology of composite materials.
5.2 Production of parts from plastics and rubber.
	
	

	Topic 6
	Thermal (chemical-thermal) treatment of  metals and alloys
	4
	

	1/2 MKR
	The second half of the modular test 
	Calendar control – II

	Topic 7
	Physical, technical, additive, harvesting  and  other technologies and processes in mechanical engineering:
	4
	

	
	7.1 Electrophysical and electrochemical methods of material processing 
7.2 Additive technologies
7.3 Harvesting operations in the aircraft industry
	
	

	Topic 8
	The latest and  most promising achievements in mechanical engineering of the  country and the  world, as  well as the Mechanical Engineering Institute. 
	4
	




4. Learning Materials and Resources
Basic/basic literature for the course:
1. Pakharenko, V. L.  Marchuk, M. M. Pakharenko, O. V. (2018) Technology of structural materials and materials science (metal cutting). NUWGP, Rivne. ISBN 978-966-327-379-2
2. Khilchevsky V.V. Materials science and technology of structural materials. Textbook / V.V.  Khilchevsky, V.O. Stepanenko, and others. Textbook. – K.: Lybid; 2002. -328s.
3. M. N. Sologub .Technology of structural materials. Textbook / Sologub M. N., Rozhnetsky I. O., Nekoz O. I. and others. Ed.. M. N. Sologuba – K.: High school; 2002. – 374p.
4. Technology of structural materials [Text] : textbook. posib. / P. I. Litovchenko, L. P. Ivanova. - H. : NANGU, 2016. – 306 p.
ToDanish literature
5. Popovich V.V. Technology of structural materials and materials science. Textbook / V.V. Popovych, V.A. Popovych, Lviv. World, - 2006, - 624 p .
6. Garnets V.M. Structural materials science. V.M. Garnets, V.M. Kovalenko. Textbook / – K. Lybid, - 2007. – 384 p.
7. Kuzin O.A. Metal science and heat treatment of metals. Textbook / O.A. Kuzin, R.A. Yatsyuk. –  Kyiv: Osnova, 2005. – 324p.

	 Educational content	
5. Methods of mastering the  discipline (educational component)
The discipline involves the lecture teaching of theoretical material, but in part a number of topics and subtopics of the course are considered in detail at the practical level, while students must report on individual questions and / or tasks offered and performed during lectures, which is reflected in the points of current control.
The discipline contains sections:
	Theme
	Content

	Plan 1 theme
	Fundamentals of metallurgical production  , powder metallurgy and foundry production

	 Plan Theme 2
	 Metal  pressure treatment

	 Plan 3 theme
	Welding production

	 Plan 4 theme
	 Material processing  by cutting and surface plastic deformation

	 Plan 5 theme
	Technology of composite materials.  Production  of parts  from plastics and rubber

	 Plan 6 theme
	Heat treatment of  metals and alloys

	 Plan 7 Theme
	Physical, technical, additive, harvesting  and  other technologies and processes in mechanical engineering

	 Plan 8 theme
	The latest and  most promising achievements in mechanical engineering of the  country and the  world, as  well as the Mechanical Engineering Institute.


For the successful mastering of the theoretical course, practical and laboratory classes are held
Recommended topics of practical classes:
1. Acquaintance within the  framework of the existing enterprise with the  peculiarities of procurement inproduction.
2. Acquaintance within the  framework of the existing enterprise with the  features and technologies of  metal processing by pressure.
3. Acquaintance within the  framework of the  existing enterprise with  the features and technologies of processing with cutting tools 
4. Determination of the features and  purpose of metallurgical production technology and parts processing  technologies.
5. Comparison of the main technologies for the production of  metals and alloys.
6. Foundry technologies in  metallurgical production and in mechanical engineering technology. 
7. Design of cast product and calculation of allowances for machining products by casting. 
8. Calculation of the technological parameters of the rolled billet for longitudinal rolling.
9. Determination of the characteristics of  equipment and tools during turning.
10. Determination of the characteristics of equipment and tools during milling.
11. Determination of the characteristics of equipment  , equipment and  tools for the main types of physical and technical processing.  
12. Calculation and  comparison of connection parameters by riveting and detachable bolted connection.
13. Determination of parliaments for the manufacture of powder  products and powder  metallurgy technologies.
14. Determination of initial data and sequence for the establishment of  assembly technologies of  mechanical engineering.
Recommended list of laboratory works:
1. Investigation of the mechanical properties of  products obtained by casting, cutting and pressure  treatment.  Generalization of  recommendations for the optimal choice and application of mechanical engineering technologies.
2. Determination of linear and volumetric shrinkage of foundry products.  Investigation of the  process and  structure of production of  casting in casting mold and cast product. 
3. Investigation of the parameters of the lane production process during longitudinal rolling.  Investigation of  the results of cold and hot rolling.
4. Determination of the characteristics of the electric arc  and the efficiency of  the parameters of  power supplies during electric arc welding  
5. The study of the process of pulling cylindrical products, determining the coefficient of  pulling.
6. The study of the influence of the  parameters of  cutting-punching on the size and quality of the product.
7. Investigation of the process of direct and reverse extrusion.
8. Investigation of the process of surface treatment  of  rotation on metal-cutting machines.
9. Investigation of the process of  processing flat surfaces of  parts on metal-cutting machines.
10. Research of the processes of physical and technical technologies for processing products from metals and alloys.
Recommended individual tasks. At the initiative of students, individual semester assignments are offered to develop a technology for manufacturing parts from specified structures and materials. Involvement in the implementation of research work of the departments of mechanical engineering institute

6. Independent work
Independent work is provided for all topics of the course  plan.
When mastering the course (preparing and processing the material of lectures), students should pay special attention to the  components of  independent work on  topics, a detailed list of  which is presented in the  Additional Information on the discipline.  

	 Politics and control	
7. Policy of the discipline (educational component)
Policy on deadlines and rescheduling: - in accordance with  university-wide requirements, individual elements are  not established.  The exam is retaken with the permission of the department/dean's office if there are valid reasons (for example: sick leave).

Policy on academic integrity: in accordance with university-wide requirements, individual elements are  not established.  Cheating,  borrowing without references,  fraud during  evaluation,  etc.  are not allowed. Read more: https://kpi.ua/code

  Attendance policy: attendance of classes is  not a cue and nude,  attendance at the exam is a mandatory component for evaluation, during lectures express surveys are conducted and tasks are provided for performance during classroom classes (mandatory components of the RSO), as well as additional points are awarded for the student's learning activity (   in accordance with the RSO). For objective reasons (for example, illness, international internship and / or other force majeure situations, etc.), training can take place on-line in accordance with university-wide requirements. Elements of blended learning are also used.

For the performance of creative tasks at lectures, for participation in  writing abstracts, articles, etc., participation in the research work of the department, etc., preparation  of startups, etc., incentive points are awarded in total no more than 6 b. 

8. Types of control and rating system for evaluating learning  outcomes (RSO)
Current control (components):
· Laboratorical works – 20 baliv in total (minimum 12 points).
· Practical work (including  in production) – 20 baliv in total (minimum 12 points). 
· At lectures - (MKR to calendar control)  - 20  (2x10) baliv. 
· Exam - 40 baliv.

All laboratory  and  practical needs to be worked out and handed over.  This  is a condition for admission to the exam. The presence of unworked laboratory and / or practical is a negative assessment from the course even with a sufficient total number of points.

The exam takes place according to the schedule of the examination session, approvedby the director of the institute. The exam is conducted  in writing. The exam writing time is  at least 60 minutes. The examination task consists of four questions. Each question is rated at a maximum of 10 points. The maximum number of points received for the exam is 40 points: 

The evaluation criterion is defined as the sum of the quality of responses to each ticket task.

The number of points for one task of the ticket
	Points 
	Evaluation criterion

	10,0
	Excellent answer (at least 95% of the information), minor inaccuracies are possible

	9,0
	Very good answer (at least 85% of the information), minor errors are possible.

	8,0
	A good answer (at least 75% of the information), there are errorsand inaccuracies.

	7,0
	Satisfactory answer (at least 65% of information), the answer is incomplete, there are errors.

	6,0
	Sufficient answer (at least 60% of the information), there are significant errors.

	0,0
	The answer is incorrect or less than 60% of the information, or it is missing



The rating system of evaluation consists of points received by the applicant based on the results of current control measures, incentive and penalty points. The rating assessment is communicated to applicants in the penultimate lesson in the discipline in the semester.

Calculation of the rating scale in the discipline
According to the results of current control measures in discipline, incentives, penalty points and examin:

To obtain an appropriate grade in the discipline, the student must score a certain number of points, according to the recalculation table.

Table of correspondence of rating points to assessments on a university scale:

	Number of rating points
	Score

	95-100
	Perfectly

	85-94
	Very good

	75-84
	Well

	65-74
	Satisfactory

	60-64
	Enough

	Less than 60
	Disappointing

	 Admission conditions not met
	Not admitted to the exam




9. Additional information on the discipline (educational component)
An enlarged list of mandatory questions on topics that are submitted for semester control is presented in the table to the  section "Academic discipline contains sections".
 Questions with a different wording and/or their components may be used as questions of examination tickets/tests.
The possibility of crediting certificates of  distance or  online courses, etc.  on the relevant topic.
The possibility of crediting articles, abstracts of  scientific and technical conferences (seminars) published in science and  metric publications on increased  assessment score. 



Work program of the discipline (syllabus): Compiled by: 	Candidate of Technical Sciences, Associate Professor of the Department of TVLA Boris R.S.
Approved by the	 Department of TVLA (Protocol No 16  dated 06.07.2022.  )
Approved by the	Methodical Commission of the NN MMI (Protocol No.  11 of 29.08.2022).  )
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