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	Department of Manufacturing Engineering

	 Forming surfaces by cutting
Work program of the discipline (Syllabus)


Details of the discipline
	Level of higher education
	First (bachelor's)

	Field of study
	13 Mechanical engineering

	Speciality
	131 Applied mechanics

	Educational program
	Mechanical engineering technologies

	Discipline status
	Custom

	Form of study
	full-time (full-time)/part-time/distance/mixed

	Year of preparation, semester
	5th semester

	Volume of discipline
	4 credits (total total)

	Semester control/ control measures
	Passed

	Schedule of classes
	http://rozklad. kpi. ua/

	Language of teaching
	Ukrainian

	Information about 
thecourse instructors / teachers
	Lecturer: Ph.D., assoc. prof. Melnyk Olena Oleksiivna, melnyk.olena@lll.kpi.ua
Practical: Ph.D., assoc. prof.  Melnyk Olena Oleksiivna, melnyk.olena@lll.kpi.ua
Laboratory: Ph.D., assoc. prof. Melnyk Olena Oleksiivna, melnyk.olena@lll.kpi.ua

	Course placement
	https://classroom.google.com/u/0/c/NTQ3NjIxMjU1MTk0


The program of the discipline
Description of the discipline, its purpose, subject of study and learning outcomes
Place and value of machining by cutting among other methods of dimensional molding of parts surfaces. Historical experience, current trends and prospects for the development of material processing by cutting, as an effective method of ensuring a given quality of the working surfaces of machine parts. The subject, purpose and objectives of the discipline "Theoretical foundations of surface formation" its connection with natural science and professional-practical disciplines, methodological and technical levels. 
It is designed to train highly qualified specialists who are able to solve basic scientific and technical problems in the field of technological support of machine-building industries, which are manufactured, use different types of processing in the manufacture of various parts.
The formation of the required level of knowledge of the physical laws of various types of machining by cutting involves their consistent study from the simplest types of processing using single-blade cutting tools (turning) to complex processing processes with multi-blade cutting tools (milling). According to the results of studying the discipline, the student must have a formed level of knowledge of the basic physical laws of the processes of processing with blade and abrasive cutting tools.
knowledge: 
know the physical, mechanical and technological characteristics of modern tool materials used to equip blade and abrasive cutting tools;
know the kinematic patterns of forming the working surfaces of machine parts with modern cutting tools:
know the regularities of determining the geometric parameters of the cutting part of blade tools in various standard coordinate systems, their influence on the physical patterns of contact of the working surfaces of blade tools with the cut layer and their influence on the characteristics of the treated surface;
know the basic physical regularities of the processes of removing the cut layer, the formation of chips, the characteristics of the power interaction of the tool with the workpiece, the formation and distribution of cutting heat, their influence on the processes of loss of working capability of blade and abrasive cutting tools;
know the physical regularities of loss of workability of blade and abrasive cutting tools and modern methods and means of forming the required characteristics of the working surfaces of blade and abrasive cutting tools;
know the basic regularities of vibrations during processing with blade and abrasive cutting tools and their impact on the processing performance and quality characteristics of the treated surface;
know the kinematic and physical features of the main types of processing with blade and abrasive cutting tools, namely turning of external and internal surfaces, cutting by planing, pulling, cutting with axial tools, milling, cutting external and internal surfaces by grinding; 
know the basic modern algorithms for determining and optimizing cutting modes for specified processing conditions with blade and abrasive cutting tools.  
Skill:
determine the design features of cutting tools that can provide effective surface treatment of a part of a given geometric shape;
determine the tool materials that can provide the most productive processing of a given surface and the necessary quality characteristics of its working surfaces;
assign the geometrical parameters of the cutting part of the tools, taking into account their influence on the physical characteristics of the processing process and the quality characteristics of the treated surface;
determine the geometric shapes of the front surface of blade cutting tools, which can provide favorable and safe conditions for removing chips from the cutting zone, especially when using modern CNC machines and multipurpose machines based on them;
assign components of cutting modes that provide the highest processing productivity and a given cost;
assign for the specified processing conditions the periods of stability of cutting tools that provide effective processing conditions;
determine effective methods of optimizing the functioning of the cutting system and ways to optimally manage it; 
determine the effective conditions for the interaction of the tool surfaces and the surfaces of the workpiece being processed, taking into account their influence on the wear processes of the cutting tool;
determine reasonable criteria for blunting tools and ways to improve its performance and reliability;
possess the methodological apparatus of science and the main experimental methods for the study of technological processes that use various types of machining by cutting;
The main tasks of the discipline, in accordance with the requirements of the educational and professional program, students after mastering the discipline should receive the following program competencies:

Prerequisites and place of discipline (place in the structural and logical scheme of training according to the relevant educational program)
To study this discipline, it is necessary to study the following disciplines: mechanics and materials and structures, Theory of mechanisms and machines, metrology, standardization and certification, technology of structural materials, mechanics of liquids and gas.
This discipline is one of the basic disciplines for diploma design. 
Contents of the course 


	Section and topic titles
	Number of hours

	
	Just
	including

	
	
	Lecture
	Practical (seminar)
	Laboratory (computer workshop)
	SRS



	1
	2
	3
	4
	5
	6

	

	
	
	
	
	
	

	Topic 1. The role and importance of the formation process in mechanical engineering
	
	2
	
	
	2

	 Topic 2 General characteristics of technological operations of processing with abrasive tools
	
	2
	
	
	2

	Practical work 1
	
	
	2
	
	2

	
	
	
	
	
	

	Topic 3 Progressive Instrumental Materials

	
	4
	
	
	

	Laboratory work 1
	
	
	
	2
	

	

	Topic 4 General characteristics of abrasive tools for grinding processing
	
	4
	
	
	2

	Practical work 2
	
	
	2
	
	2

	Laboratory work 2
	
	
	
	4
	

	

	Topic 5. Grinding of external surfaces
	
	4
	
	
	2

	Practical work 3
	
	
	2
	
	2

	

	Topic 6. Grinding of external surfaces
	
	4
	
	
	2

	Test paper 1
	
	
	2
	
	2

	Laboratory work 3
	
	
	
	4
	

	

	Topic 7. Grinding of internal surfaces
	
	4
	
	
	2

	ICR1
	
	
	2
	
	5

	

	Topic 8. Grinding of flat surfaces
	
	4
	
	
	4

	Practical work 4
	
	
	2
	
	2

	Laboratory work 4
	
	
	
	4
	

	

	Topic 9 Grinding flat surfaces
	
	4
	
	
	2

	Test paper 2
	
	
	2
	
	

	

	Topic 10 Algorithms for calculating cutting modes for abrasive machining
	
	4
	
	
	

	ICR2
	
	
	2
	
	

	Practical work 5
	
	
	2
	
	

	Laboratory work 5
	
	
	
	4
	

	Passed
	
	
	
	
	5

	Total hours 
	120
	36
	18
	18
	48 


Learning Materials and Resources
Basic:
1. Mazur M.P. Fundamentals of the theory of cutting materials: textbook [for higher educational institutions] /M.P. Mazur, Y.M. Vnukov, V.L. Dobroskok, V.O. Zaloga, Y.K. Novoselov, F.Y. Yakubov; under the zag. Ed. M.P. Mazura-Lviv: Novyi Svit-2000, 2010.-422s.
2. Matyukha P.G. Theory of cutting.-Donetsk: DonNTU, 2005.-258s.
3. Kozhevnikov D.V., Kirsanov S.V. Rezanie metallov. M.: Machine-building,2007 g.303 p.
4. Diagnostics and control of work processes: training. manual for students of the specialty "Applied Mechanics" of full-time and distance learning / V.M. Dolya – Kharkiv: NTU "KhPI", 2019. – 129 p.
5. Mazur M.P. Fundamentals of the theory of material cutting: textbook [for higher educational institutions]/ M.P. Mazur, Y.M. Vnukov, V.L. Dobroskok, V.O. Zaloga, Y.K. Novoselov, F.Y. Yakubov ; under the zag. Ed. M.P. Mazura. - 2nd ed. processing. and extra. – Lviv: Novyi Svit-2000, 2011. – 422 p.
6. Ravska N.S. Fundamentals of surface shaping during machining / N.S. Ravska, P.P. Melnychuk, T.P. Nikolayenko., O.A. Okhrimenko // - K.: Ed. SKD-Druk, 2013. – 215 p.
7. Ravska N.S. Geometry of conjugate surfaces / Ravska N.S., Rodin P.R., Nikolayenko T.P., Melnychuk P.P., Vygovskyy G.M. // – Zhytomyr: ZHITI, 2001 – 314s.
8. Yashcheritsyn P.I. Theory of Rezaniya: ucheb./ P.I. Yashcheritsyn, E.E. Feldstein, M.A. Kornievich.- Mn.: Novoye znanie, 2005.-512s.
9. Design of technological processes. Part1. Processing of parts-bodies of rotation. [Electronic resource] : textbook for students of specialty 131 "Applied Mechanics", specializations "Technologies of mechanical engineering" and "Manufacturing technologies of aircraft" / Bilanenko V.G., Prykhodko V.P., Melnyk O.O.; KPI them. Igor Sikorsky.– Electronic text data (1 file: pdf - 12.8 MB). Kyiv : KPI them. Igor Sikorsky, 2019. – 232 p. https://ela.kpi.ua/handle/123456789/27740
10. 
Additional:
11. Kyrylovych V.A., Melnychuk P.P., Yanovsky V.A. Rationing of time and cutting modes for CNC lathes. – Zhytomyr: ZHITI, 2001.-600p.
12. Basics of Cutting Theory and Cutting Tools: tutorial for full-time, part-time and distance students majoring in “Applied Mechanics” / L. Pupan, V. Dolya. – Kharkiv: NTU “KhPI”, 2022. – 123 p.
13. Vasin S.A., Vereshchaka A.S., Kushner V.S. Rezanie materials: Thermomechanical approach to the system of interaction during rezaniya: Ucheb. for techn. university.- M.: Izd-vo MSTU im. N.E. Bauman, 2001.-448c.


Educational content
Methods of mastering the discipline (educational component)
Information is provided (by sections, topics) about all training sessions (lectures, practical, seminar, laboratory) and recommendations for their assimilation are provided (for example, in the form of a calendar plan or a detailed description of each lesson and planned work).
5.1. Lectures
	No s/n
	Title of the lecture topic and list of main questions (list of didactic means, links to literature and tasks on the SRS)

	1
	Lecture No 1 The role and importance of the formation process in mechanical engineering.
1. General information about the methods of forming the surfaces of parts: casting, pressure and cutting treatment, electrophysical methods. 
2. The development and current state of the formation processes and their importance for mechanical engineering. 
3. The concept of the ideal process of formation. Accepted assumptions.
4. Analysis and development of ideal processes – as the basis for the study of real processes of shaping and development of new progressive machines and tools
Literature: (1,; 2, ; 3; 4,9)
	Tasks on the SRS: get acquainted with various methods of shaping

	2
	Lecture No2 General characteristics of technological operations of processing with abrasive tools
1 Basic prerequisites for the use of abrasive treatment
2 Technological and physical patterns of abrasive processing
	Literature: (1; 2; 4,5,6)
	Task on the SRS: to study the features of the construction of abrasive cutting tools, their characteristics and features of abrasive processing.

	3
	Progressive instrumental materials
	1. General classification of modern tool materials
	2. General characteristics of tool steels, progressive high-speed tool steels
	3. Areas of effective technological application
		Literature: (1; 2; 3; 4-13)
	Tasks on the SRS: to study the classification of modern tool materials, their basic physical and mechanical properties and areas of effective use of tool steels.

	4
	Lecture No2 General characteristics of abrasive tools for grinding
2.1 The main characteristics of modern abrasive materials
2.2 Dimensions of abrasive elements (granularity)  
2.3 Bundles of abrasive tools
2.4 Hardness of abrasive tools
2.5 The structure of the abrasive wheel
2.6 Technological errors in the manufacture of abrasive wheels
	Literature: (1; 2,; 4,6,7)
	Tasks on the SRS: to study the features of the construction of abrasive cutting tools, their characteristics and features of abrasive processing

	5
	Lecture No3  Grinding of external surfaces
3.1 Basic kinematic schemes for treating external surfaces by grinding
3.2  Round external longitudinal grinding
3.3 Determination of the characteristics of the kinematic scheme of external longitudinal grinding
3.4 Round external grinding by insertion
Literature: (1; 2; 4, ,7,8)
Tasks on SRS: to study the kinematic schemes of grinding processing, the physical features of abrasive machining processes on CNC machines and the algorithm for calculating the cutting mode for grinding.

	6
	Lecture No4 Grinding of external surfaces
4.1  Round external longitudinal deep grinding
4.2 Determination of the characteristics of the kinematic scheme of external longitudinal depth grinding
4.3   Round external centerless grinding 
4.4 Determination of the characteristics of the kinematic scheme of external centerless grinding
Literature: (1; 2; 3)
The task on the SRS: to study the kinematic schemes of grinding, the physical features of the processes of abrasive treatment of external surfaces.

	7
	Lecture No5  Grinding of internal surfaces
5.1  Round internal longitudinal grinding 
5.2 Determination of the characteristics of the kinematic scheme of internal longitudinal grinding
5.3 Round internal longitudinal grinding of body parts
5.4   Round internal longitudinal centerless grinding 
5.5 Determination of the characteristics of the kinematic scheme of internal centerless grinding
Literature: (1; 2; 3)
Tasks on SRS: to study the kinematic schemes of grinding, the physical features of the processes of abrasive processing of internal surfaces, cutting modes, the implementation of the process on universal and CNC machines.

	8
	Lecture No6  Grinding flat surfaces
6.1  Treatment of flat surfaces with the periphery of abrasive tools  
6.2 Basic kinematic schemes for processing flat surfaces by grinding the periphery of a circle
6.3 Determination of the characteristics of the  kinematic scheme of processing flat surfaces by grinding the periphery of a circle
Literature: (1; 2; 3,5,7,11,13)
Tasks on SRS: to study the kinematic schemes of grinding, the physical features of the processes of abrasive processing of flat surfaces, cutting modes, the implementation of the process on universal and CNC machines.


	9
	Lecture No7  Grinding flat surfaces
7.1 Basic kinematic schemes for processing flat surfaces by grinding with the end surface of a circle
7.2 Determination of the characteristics of the kinematic scheme of processing flat surfaces by grinding the end surface of the circle
7.3 Patterns of wear of abrasive tools 
	Literature: (1; 2,3; 4-10)
	Task on SRS: to study the kinematic schemes of processing flat surfaces and the physical features of abrasive processing processes.

	10
	Lecture No8  Algorithms for calculating cutting modes for abrasive processing 
8.1 Analysis of the initial data for calculating cutting modes
8.2 Determination of kinematic processing schemes and characteristics of an abrasive tool
8.3 Determination of the characteristics of the kinematic processing  scheme
	Literature: (1; 2; 4)
	Tasks on the SRS: Determination of the geometric shape, dimensions and traditional characteristics of the abrasive tool, determination of cutting speed and necessary feeds, which are determined by the kinematic scheme of processing


5.2 Practical exercises
Practical classes cover the main topics of the lecture material and consider the practical application of the knowledge gained. Their topics are as follows:
- 
	No s/n
	Title of the work (computer workshop)
	Number of rooms. Hours

	1
	Introduction, organizational issues, obtaining input individual data for practical work
	2

	2
	Analysis of the initial, in the definition of kinematic processing schemes and characteristics of the abrasive tool
	2

	3
	Calculation of cutting modes for external and internal grinding
	2

	4
	Determination of the characteristics of the kinematic scheme of processing flat surfaces by grinding the periphery of a circle
	2

	5
	Determination of the characteristics of the kinematic scheme of processing flat surfaces by grinding the end surface of a circle
	2

	6
	Determination of the characteristics of the kinematic scheme of external centerless grinding
	2

	
	Just 
	18


5.3. Laboratory classes 
	No s/n
	Title of the work (computer workshop)
	Number of rooms. Hours

	1
	Introduction, organizational issues, obtaining input individual data for laboratory work
	2

	2
	Study of the geometric parameters of the cutting part of the tools
	2

	3
	Investigation of the process of chip formation during the processing of plastic and brittle materials
	4

	4
	Research of the lawfulness of the instruments
	2

	5
	Study of heat transfer during processing
	4

	6
	Specify roughness options after processing
	4

	
	
	18



5.4. Individual tasks
 Not provided.
5.5. Tests
MKR under sections 1, 2, 3, 4.


Independent work of the student
	№
s/n
	The name of the topic submitted for independent study
	Quantity
hours of SRS

	1
	Elaboration of the material of lectures
	9

	2
	Elaboration of the task on the SRS
	18

	3
	Performing laboratory tasks
	10

	4
	Preparation for the implementation of MKR
	6

	5
	Preparation for the test
	5

	
	Just
	48





Politics and control
Policy of the discipline (educational component) The student is subject to the following requirements:
· Rules for attending classes:
· in the mode of full-time training, classes take place in the classroom according to the schedule of classes;
· in distance learning mode, classes are held in the form of an online conference in the Zoom program - a link to the conference is issued at the beginning of the semester.
· Rules of conduct in the classroom:
· it is forbidden to engage in any activity that does not directly relate to the subject of discipline or may be harmful to health;
· it is allowed to use communication tools only to find the information necessary for performing tasks on the Internet;
· Non-ethical behavior during classes is prohibited in any way.
· Rules for assigning incentive and penalty points:
· detailed information on penalty and incentive points is given in paragraph 8 "Types of control and rating system for evaluating learning outcomes";
· the maximum number of incentive and penalty points is determined in accordance with the Regulations on the system of evaluation of learning outcomes in the KPI. Igor Sikorsky, Regulations on the current, calendar and semester control of learning outcomes at the KPI. Igor Sikorsky, as well as other Regulations and recommendations that operate in the KPI them. Igor Sikorsky.
· Deadline and renegotiation policy:
· re-preparation of any control measures is provided only if there are documented good reasons for the absence from the lesson;
· re-examinations to increase points are provided.
· Rounding policy of rating points:
· The rating score is rounded to an integer according to the rounding rules.
· policy of evaluation of control measures:
· evaluation of control measures takes place in accordance with the Regulations on the system of evaluation of learning outcomes in the KPI. Igor Sikorsky, Regulations on the current, calendar and semester control of learning outcomes at the KPI. Igor Sikorsky, as well as other Regulations and recommendations that operate in the KPI them. Igor Sikorsky;
· the lower limit of the positive assessment of each control measure must be at least 60% of the points determined for this control measure;
· A negative result is estimated at 0 points.
Academic integrity
The policy and principles of academic integrity are defined in Section 3 of the KPI Code of Honor. Igor Sikorsky. Read more: https://kpi.ua/code.
Norms of ethical behavior
The norms of ethical behavior of students and employees are defined in Chapter 2 of the KPI Code of Honor. Igor Sikorsky. Read more: https://kpi.ua/code.
Appeal against the results of control measures
· In case of disagreement with the results of control measures, students can perform and / or defend them in the presence of a commission formed from the teachers of the department.

Types of control and rating system for evaluating learning outcomes (RSO)

Distribution of study time by type of classes and tasks in the discipline according to the working curriculum Table 7.1.
	Semester
	Just
	Distribution by semesters and types of classes
	FDM
	RGR
	Passed

	

	

	Lek.
	Prak.
	Lab.
	SRS
	

	

	


	5
	120
	36
	18
	18
	48
	+
	-
	+

	Just
	120
	36
	18
	18
	48
	+
	-
	+




Rating (weight) points system and evaluation criteria

The final rating of a student's academic performance when studying a discipline in the fifth semester consists of points that he receives for the implementation of the following control measures provided for in the curriculum:
· performance of five laboratory works;
· modular test work, which consists of two control tasks;
· independent work of the student to perform complex calculation tasks;
· Passed.
The system of rating (weight) points and evaluation criteria:
1. Work on laboratory work.
Weight score – 10. The maximum number of points is 5 points * 5 tasks for a computer workshop = 50 points.
The task is completed completely – 5 points.
The task was completed incompletely – 3-4 points.
The task is not completed or not completed correctly – 0-2 points.
2. Modular control.
The weight score is 7.5. The maximum number of points is 7.5 points * 2 parts of the modular test = 15 points. 
The question is fully disclosed and the model is built correctly – 7-7.5 points.
Incomplete answer, the model is built with comments – 6-6.9 points.
Incomplete answer, the model is not fully built – 5-5.9 points.
There is no answer, the model is not fully built – 0-4 points.
3. Express control at lectures.
Weight score – 1. The maximum number of points is 1 point * 5 sections = 5 points.
The question was fully disclosed – 1 point.
Incomplete answer – 0.5 points.
The answer is incorrect – 0 points.
4. Performing complex calculation tasks
Weight score –5. The maximum number of points is 5 points * 4 tasks for a computer workshop = 20 points.
The task is completed in full –5 points.
The task was completed incompletely -3-4 points.
The task was completed partially – 2.5- 3.5
The task is not completed or not completed correctly – 0-2 points.

	Calculation of the scale (Rc) of the rating:
The sum of the weight points of control measures during the semester is:
Rc = 50+15+5+20=100
Incentive points for completing additional tasks from the credit module – "+" from 3 to 5 incentive points.
Conditions for positive intermediate certification
	To receive "enrolled" from the first intermediate certification (week 8), the student must score at least 19 points (provided that at the beginning of the 8th week according to the calendar plan of control measures "Ideal" the student must receive 38 points).
		To receive "enrolled" from the second intermediate certification (week 14), the student will have at least 42 points (provided that at the beginning of the 14th week according to the calendar plan of control measures "Ideal" the student must receive 84 points).
			At the last scheduled practical lesson, a test is made.
The conditions for admission to the test are the fulfillment of the tasks of computer workshops, the implementation of the ICR, as well as the starting rating (rC) of at least 40% of the RС, that is, 40 points.
Students who scored a credit module rating of less than 0.6 R or 60 points during the semester are required to complete a test paper. 
Students who have scored the required number of points during the semester (RD ≥ 0.6 R) have the following possibilities:
· get a credit rating by the so-called "automatic" in accordance with the scored rating;
· perform test work in order to increase the score; 
· in case of receiving a grade greater than the "automatic" from the rating, the student receives a grade based on the results of the test paper;
· in case of receiving a grade less than the "automatic" from the rating, a soft RSO is used – the student retains the grade obtained by the "automatic".
Scoring work (based on the size of the scale RD = 100 points).
The test consists of two theoretical questions and one graphic problem.  The list of questions is attached to the guidelines for mastering the credit module. Each theoretical question is estimated at 20 points, and the practical task is 60 points.
The system of evaluation of theoretical issues:
The theoretical question is fully disclosed – 20 points.
The theoretical question is not fully disclosed – 10 - 19 points.
The answer is insufficient or incorrect – 0 - 9 points.
The system of evaluation of the practical task:
The practical task was completed without errors – 60 points.
The practical task was completed with an error that does not affect the final result – 40 - 59 points.
The practical task was completed with an error affecting the final result – 30 – 39 points.
The practical task is not fully completed – 20 - 29 points.
The practical task is not completed – 0 – 19 points.
Table of correspondence of rating points to assessments on a university scale:
	Score
	Score

	100-95
	Perfectly

	94-85
	Very good

	84-75
	Well

	74-65
	Satisfactory

	64-60
	Enough

	Less than 60
	Disappointing

	Admission conditions not met
	Not allowed


Additional information on the discipline (educational component)
The list of questions that are submitted for semester control 
1 The main tasks and effective areas of technological application of various types of abrasive processing
2 Physical and technological features of abrasive processing processes
3 General characteristics of the abrasive tool 
4 Modern abrasive cutting materials
5 Dimensions of abrasive cutting elements and their impact on the abrasive processing process
6 Modern connections for abrasive tools and their physical and technological characteristics
7 Hardness of abrasive tools, determination methods and impact on abrasive processing process
8 The structure of the abrasive tool, its effect on the abrasive processing process
9 Classification of modern grinding abrasive cutting tools by geometric features and basic technological recommendations for effective use
10 Types of abrasive processing and their kinematic characteristics
11 The main classification of types of grinding according to the stages of processing, geometric features of cutting surfaces, according to the installation schemes of blanks
12 Basic technological schemes of grinding of external cylindrical and conical surfaces
13 Round external longitudinal grinding, kinematic scheme of processing and determination of the magnitude of each movement
14 Round external mortise grinding, kinematic cutting scheme and determination of the magnitude of each movement
15 Round external longitudinal deep grinding, kinematic scheme of processing and determination of the magnitude of each movement
16 Round external longitudinal centerless grinding, kinematic scheme of processing and determination of the magnitude of each movement
17 Round internal longitudinal grinding, kinematic scheme of processing and determination of the magnitude of each movement
18 Round internal longitudinal grinding of holes in body parts, kinematic scheme of processing and determination of the magnitude of each movement
19 Round internal longitudinal centerless grinding, kinematic scheme of processing and determination of the magnitude of each movement 
20 Basic kinematic schemes for processing planes by the periphery of the grinding wheel, kinematic processing schemes and determining the magnitude of each movement
21 Basic kinematic schemes for processing planes by the end surface of the grinding wheel, kinematic schemes for processing and determining the magnitude of each movement
22 General algorithm for determining cutting modes for abrasive machining
23 Determination of cutting modes for external round longitudinal grinding
24 Determination of cutting modes for external round grinding by mortise
25 Determination of cutting modes for external round longitudinal depth grinding
26 Determination of cutting modes for external round longitudinal centerless grinding
27 Determination of cutting modes for processing planes by the periphery of the grinding wheel
28 Areas of technological application of honing and superfinishing
29 Determination of cutting modes for honing internal cylindrical surfaces
30 Definition of cutting modes for superfinishing external cylindrical and conical surfaces

	Ticket No1

	1. Justify the choice of characteristics of the abrasive tool and calculate the cutting modes for preliminary centerless grinding of the surface in accordance with the technological sketch
	[image: ]
	Harvesting material: 
steel40X GOST 4543-71; (36... 40) HRC.
The rotational speed of the grinding wheel n k=1500rpm. 
The largest allowance for surface treatment is: 2Zo max=0.40mm.




	Ticket No2

	1. Justify the choice of characteristics of the abrasive tool and calculate the cutting modes for the final longitudinal grinding of the surface in accordance with the technological sketch
	[image: ]
	Material of preparation: steel 40X GOST 4543-71; 
(42... 46) HRC.
The rotational speed of the grinding wheel n k=1500rpm.
The greatest allowance for surface treatment is: 
2Zo max=0.30mm




	Ticket No3

	1. Justify the choice of characteristics of the abrasive tool and calculate the cutting modes for preliminary longitudinal grinding of the surface in accordance with the technological sketch
	2. [image: ]
	3. Harvesting material: 
4. steel 40X GOST 4543-71; (36... 40) HRC.
5. The rotational speed of the grinding wheel n k=1500rpm. 
6. The largest allowance for surface treatment is: 2Zo max=0.40mm.




	Ticket No4

	1. Justify the choice of characteristics of the abrasive tool and calculate the cutting modes for the final centerless grinding of the surface in accordance with the technological sketch
	[image: ]
	Harvesting material:
steel 40X GOST 4543-71; (42... 46) HRC.
The rotational speed of the grinding wheel nk=1500rpm.
The greatest allowance for surface treatment is:
 2Zo max=0.30mm




	Ticket No5

	1. Justify the choice of abrasive tools and calculate the cutting modes for preliminary grinding of the plane in accordance with the technological sketch
	[image: 6-3]
	Material of preparation: steel HVG GOST 4543-71;  ([σin]=1200MPa);
after heat treatment: microwave h=1.2...1.6mm, (36...40) HRC. 
The rotational speed of the grinding wheel nk=3000rpm. 
The maximum allowance for surface treatment is: Zomax = 0.40mm.






Work program of the discipline (syllabus):
Compiled by Ph.D., assoc. prof. Melnyk Olena Oleksiivna
Approved 	by the Department of Mechanical Engineering Technology (protocol No 1 dated 29.08.2022)
Approved by the 	Methodical Commission of NN MMI (protocol No 1 dated 30.08.2022)
13
image1.png
HauioHanbHUI TEXHIYHMIA YHiIBEPCUTET YKpaiHU
«KUIBCbKUM MNOAITEXHIYHUWA IHCTUTYT
ag imeHi ITOPA CIKOPCbKOIO»




image2.png




image3.emf

image4.emf

image5.emf

image6.emf

image7.emf

