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	Manufacturing engineering dep.

	Manufacturing Engineering - 2
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 technology

	Discipline status
	Normative

	Form of study
	full-time (full-time)/remote/mixed

	Year of preparation, semester
	3rd year, spring semester

	Volume of discipline
	5 credits, 150 hours

	Semester control/ control measures
	Exam

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

	Language of teaching
	Ukrainian

	Information about 
thecourse instructors / teachers
	Lecturer: Ph.D., assoc. prof. Frolov V.K., Frolov.  Volodymyr@lll.kpi.ua
Practical / Seminar: Ph.D., Assoc. Prof. Frolov V.K., Frolov.  Volodymyr@lll.kpi.ua
Laboratory: Ph.D., assoc. prof. Frolov V.K., Frolov.  Volodymyr@lll.kpi.ua

	Course placement
	https://classroom.google.com/c/NzExMzA1NDQ4MDMz?hl=ru&cjc=5weah4x


The program of the discipline
Description of the discipline, its purpose, subject of study and learning outcomes
This discipline consists of three credit modules: TM-1, TM-2, TM-3, which are the basis for the training of highly qualified specialists who are able to solve basic scientific and technical problems in the field of technological support of machine-building industries, which use various types of processing in the manufacture of parts of the engineering industry.
In the 6th semester, the purpose of the discipline is to form students' abilities to solve the following typical tasks:
· design of technologies for processing external and internal cylindrical and conical surfaces with blade cutting tools;
· design of technologies for processing external and internal cylindrical and conical surfaces with abrasive tools;
· design of technologies for processing flat surfaces;
· design of technologies for processing threaded, spline and keyed surfaces;
· design of technologies for processing gear surfaces.
According to the requirements of the educational and professional program, students after mastering the discipline should receive:
knowledge:
· general principles of designing technological processes for processing machine parts;
· methods of cutting external and internal cylindrical and conical surfaces with blade cutting tools;
· methods of processing external and internal cylindrical and conical surfaces with abrasive tools;
· methods of processing flat surfaces;
· methods of processing threaded, spline and key surfaces;
· methods of processing gear surfaces.
Skills:
· use reference books and computer media;
· design technologies for processing external and internal cylindrical and conical surfaces with blade cutting tools;
· design technologies for processing external and internal cylindrical and conical surfaces with abrasive tools;
· design technologies for processing flat surfaces;
· design technologies for processing threaded, spline and key surfaces;
· design technologies for processing gear surfaces.
experience: 
· design of technologies for processing external and internal cylindrical and conical surfaces with blade cutting tools;
· design of technologies for processing external and internal cylindrical and conical surfaces with abrasive tools;
· design of technologies for processing flat surfaces;
· design of technologies for processing threaded, spline and keyed surfaces;
· design of technologies for processing gear surfaces.

The main objectives of the discipline. 
According to the requirements of the educational and professional program, students after mastering the discipline should receive the following program competencies:
Professional competencies
FC11Ability to choose the optimal typical technological processes in the manufacture of products and structures
FC12Ability to conduct research of existing technological processes, their system analysis and find on the basis of this analysis new methods of processing and compilation
FC14Ability to make decisions on the choice of tools for automated production
FC17Ability to create new technical objects of mechanical engineering, taking into account the principles of design and ergonomics
FC19Ability to ensure the manufacturability of products and their manufacturing processes, to monitor compliance with technological discipline in the manufacture of products
FC22Ability to design separate technological operations for cutting complex profile surfaces and assembling aircraft and using computer-aided design systems
FC23Ability to use robotics in technological systems of automated engineering.
FC25Ability to carry out technological and technical-economic assessment of the effectiveness of the use of new technologies and technical means
and demonstrate the following programmatic learning outcomes:
PH21 Perform observations, measurements, draw up a report on the conducted research, analyze the results of research, prepare data for reviews and scientific publications.
PH22Conduct experiments according to specified methods with processing and analysis of results
PH25Design separate technological cutting operations and technological processes for processing machine parts of various classes, including using computer-aided design systems
Prerequisites and post-requisites of the discipline (place in the structural and logical scheme of training in the relevant educational program)
To study this discipline, it is necessary to study the following disciplines: "Technology of structural materials and materials science", "Resistance of materials", "Machine parts", "Metrology", "Descriptive geometry", "Engineering and computer graphics", "Technology of mechanical engineering-1".
This discipline is one of the basic disciplines for diploma design.
Contents of the course 

	Section and topic titles
	Number (credits) hours

	
	Just
	including

	
	
	Lecture
	Practical 
	Laboratory 
	SRS

	Cutting methods for typical surfaces of machine parts

	Topic 1.  Processing of external rotation surfaces on metal-cutting machines
	10
	2
	2
	-
	6

	Topic 2.  Processing of external rotation surfaces on lathes
	10
	2
	-
	2
	6

	Topic 3.  Processing of parts on multi-cutting and multi-spindle machines
	8
	2
	-
	-
	6

	Topic 4. Cutting mode when cutting on lathes
	10
	2
	-
	2
	6

	Topic 5.  Processing of internal rotation surfaces on drilling machines
	10
	2
	2
	-
	6

	Topic 6. Processing parts on boring machines
	5
	2
	-
	-
	3

	Topic 7. Processing of flat surfaces on metal-cutting machines
	7
	2
	2
	-
	3

	Topic 8.  Processing of shaped surfaces on metal-cutting machines
	10
	2
	1
	4
	3

	Test paper No 1
	4
	-
	1
	-
	3

	Topic 9.  Surface treatment on grinding machines
	11
	2
	2
	4
	3

	Topic 10.  Abrasive materials in mechanical engineering
	2
	2
	-
	-
	-

	Topic 11.  Finishing of parts surfaces
	9
	2
	2
	2
	3

	Topic 12.  Cutting gear teeth on machine tools
	7
	2
	2
	-
	3

	Topic 13.  Finishing of gear teeth
	4
	2
	-
	-
	2

	Topic 14.  Cutting the teeth of worm wheels
	4
	2
	-
	-
	2

	Topic 15. Threading on metal-cutting machines
	6
	2
	2
	-
	2

	Topic 16.  Technological process of shaft processing
	3
	2
	-
	1
	-

	Topic 17.  Technological process of processing bushings
	3
	2
	-
	1
	-

	Topic 18.  Technological process of gear cutting
	5
	2
	1
	2
	-

	Test paper No 2
	4
	-
	1
	-
	3

	Settlement and graphic work
	10
	-
	-
	-
	10

	Exam
	8
	-
	-
	-
	8

	Total hours 
	150
	36
	18
	18
	78



Learning Materials and Resources
Basic literary sources
1. Melnychuk P.P., Borovyk A.I., Linchevskiy P.A., Petrakov Yu.V. Technology of mechanical engineering. Textbook.: Zhytomyr, Railway Technical University – 2005. - 835 p.
2. Yakimov O.V., Marchuk V.I., Yakimov O.O., Larshin V.P. Technology of mechanical and instrument making. Textbook: Lutsk, LSTU – 2005.-710p.
3. Zakharkin O.U. Technological bases of mechanical engineering: educational and methodical manual / O.U. Zakharkin.– Sumy: Publishing house of SSU, 2004. - 98 p.
4. Fundamentals of mechanical engineering technology / I. Nazarenko, A.T. Svidersky, R.I. Rybalko, O.P. Dedov / Textbook. Kyiv, KNUBA, 2010. - 165 p.
5. Technological bases of mechanical engineering / I.I. Nazarenko, A.T. Svidersky, V.I. Lesko / Lecture notes. Kyiv, KNUCA, 2016. − 102 p.
6. Kapatsila Y.B. Technology of mechanical engineering: introduction to the specialty: Manual for practical classes and independent work. [Text] / Yu.E. Palivoda, I.G. Tkachenko, Yu.B. Kapatsila. Ternopil National Technical University named after Ivan Pulyuy – Ternopil: TNTU, 2013. – 84 p.
7. Watchman B.N. and others. Technological bases of mechanical engineering: Textbook. – Ivano-Frankivsk; Khmelnytsky: TUP, 2003. - 153 p.
8. Engineering and technology of mechanical engineering: Textbook. / K.S. Sokolan, Yu.V. Savitsky, V.D. Karazey, L.V. Prysyazhny. - Khmelnytsky: KSU, 2004. - 117 p.
9. Mikhailov V.M. Technological bases of mechanical engineering: Textbook: In 2 part Part 1. / V.M. Mikhailov, I.V. Babkina, B.V. Lyashenko. – Kharkiv: KSUFT, 2009. – 202 p.
10. Mirensky I.G. Fundamentals of mechanical engineering technology. Tutorial. – Kharkiv: KhNAMG, 2007. - 275 p.
11. Yakimov O.V., Gusarev V.S., Yakimov O.O., Linchevskiy P.A. Technology of automated engineering: Textbook. -K.:ISDO,1994.- 400p.

Auxiliary literary sources
1. Bondarenko S.G. Dimensional calculations of mechanical assembly production: Textbook. manual. - K.: ISDO,1993.- 544p.
2. Dobryansky S.S., Malafeev Yu.M., Pukhovsky E.S. Design and production of blanks / textbook. – K.: NTUU "KPI", 2014. – 353 p. / https://ela.kpi.ua  
3. Palivoda Y.E. Tool materials, cutting modes, technical rationing of machining: educational and methodical manual / Palivoda Yu.E., Dyachun A.E., Leschuk R.Ya. – Ternopil: Ternopil National Technical University named after Ivan Pulyuy, 2019. – 240 p. / https://core.ac.uk/download/pdf/268924262.pdf 
4. SANDVIK Coromant. Technical information / https://sandvik.in.ua/tehnicheskaja-informacija-2/
5.  SANDVIC Coromant Mode of cutting / https://www.ctemag.com/products/sandvik-coromant-machining-calculator-app https://www.sandvik.coromant.com/ru-ru/knowledge/machining-calculators-apps/machining-calculator-app
6. 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. // https://ns2000.com.ua/wp-content/uploads/2019/11/Osnovy-teorii-rizan.mater.pdf
7. DSTU 3321:2003. System of design documentation (34010) / https://dnaop.com/html/34010/doc-DSTU_3321_2003#:~:text=System%20design%20documentation%20(34010),-OGH&text=SCHSTCH%203521-2HYU2.&text=GRANTED%20VALIDITY%3A%20order%20Derzhspozhyvstandard%20Ukraine,from%2008%20december%202003%20r.
8. Borovik A.I. Technological equipment of mechanical assembly production: textbook – K.: "Condor", 2008, 726s. / http:// ktep.kiev.ua/wp-content/uploads/2019/12/Borovik-A.-I.-Tehnnologichna-otnastka-mehaloskladnogo-virobnicztva.pdf
9. Petrov O.V., Sukhorukov S.I. Technological equipment: textbook /. – Vinnytsia: VNTU, 2018. – 123 p. / http://pdf.lib.vntu.edu.ua/books/ IRVC/2021/Petrov_2018_123.pdf
10. Medvedev V.S., Tulupov V.I., Onyshchuk S.G. Technological equipment: a textbook for students of specialty 131 "Applied Mechanics" / Kramatorsk : DDMA, 2021. – 108 p. / http://www.dgma.donetsk.ua/docs/kafedry /tiup/metod/nm2021/Technological_equipment_lecture notes.pdf

Educational content
Methods of mastering the discipline (educational component)
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)

	CUTTING METHODS FOR TYPICAL SURFACES OF MACHINE PARTS

	1
	Topic 1. Processing of external rotation surfaces on metal-cutting machines
Lecture 1. Processing of external rotation surfaces on metal-cutting machines
	Technical requirements for external rotation surfaces. Methods of their processing (turning, milling, pulling, grinding, superfinishing, polishing, surface plastic deformation treatment, electrophysical and electrochemical processing methods) and their technical capabilities.
	Literature: [5] – 179...215.
Tasks on SRS: Methods of processing external surfaces of rotation, characteristics of their capabilities and expediency of use. Productivity and cost of these processing methods.
	Literature: [4] – 189...200.

	2
	Topic 2. Processing of external surfaces on lathes
Lecture 2.  Processing of external rotation surfaces on lathes
	Possible basing schemes and their errors. Processing methods, their technical capabilities and equipment. Limitations of technological feeds. Ways to increase productivity.
	Literature: [8] – 175...210.
Tasks on the SRS: Other methods  of processing external surfaces on lathes. Basing schemes and their errors. Processing methods, their technical capabilities and equipment. Limitations of technological feeds. Ways to increase productivity.
	Literature: [8] – 211...217.

	3
	Topic 3. Processing of parts on multi-cutting and multi-spindle machines
Lecture 3. Processing of parts on multi-cutting and multi-spindle machines
	Technical requirements for the surfaces processed on these machines. Characteristics of processing schemes, the feasibility of their use. Design of technological operations. Technical equipment of machines. Ways to increase productivity.
	Literature: [8] – 210...241.
Tasks on SRS: The expediency of using machines of this group in mechanical engineering. Ways to increase productivity.
	Literature: [8] – 220...237.

	4
	Topic 4. Cutting mode when cutting on lathes
Lecture 4. Cutting mode when cutting on lathes
	Initial data for calculating the cutting mode. Possible criteria for optimizing the cutting mode. The sequence of setting the mode. Technical limitations in determining the technically sound submission. The stability of the tool. Determination of the optimal cutting speed.
	Literature: [8] – 165...207.
Tasks on SRS:  Determination of the cutting mode by the criterion of the greatest productivity. The expediency of using this mode in production conditions.
	Literature: [8] – 208...217.

	5
	Topic 5. Processing of internal rotation surfaces on drilling machines
Lecture 5. Processing of internal rotation surfaces on drilling machines
	Possible basing schemes, their errors. Processing methods, their technical capabilities and equipment. Determination of the cutting mode. Ways to increase productivity.
	Literature: [8] – 243...269.
Tasks on SRS: Processing holes in the conditions of serial and mass production. Technological equipment and tools.
	Literature: [8] – 257...260.

	6
	Topic 6. Processing of parts on boring machines
Lecture 6. Processing of parts on boring machines
	Possible basing schemes, their errors. Processing methods, their technical capabilities. Snap. Determination of the cutting mode. Ways to increase productivity.
	Literature: [8] – 270...302.
Tasks on SRS: Machines of the boring group, their technological capabilities when cutting holes in conditions of serial and mass production.
	Literature: [8] – 276...289.

	7
	Topic 7. Processing of flat surfaces and grooves on metal-cutting machines
Lecture 7. Processing of flat surfaces and grooves on metal-cutting machines
	Technical requirements for flat surfaces. Cutting methods (planing, milling, pulling, grinding), their technical capabilities. Technological equipment. Ways to increase productivity.
	Literature: [8] – 312...326.
Tasks on the SRS:  Machines of the milling group, their technological capabilities in the processing of planes and grooves in the conditions of serial and mass production.
	Literature: [8] – 326...328.

	8
	Topic 8. Processing of shaped surfaces on metal-cutting machines
Lecture 8. Processing of shaped surfaces on milling machines
	Technical requirements for shaped surfaces. Processing methods, their technical capabilities. Technological equipment. Ways to increase productivity.
	Literature: [8] – 326...344.
Tasks on SRS:  Processing of shaped surfaces on CNC milling machines. Technical requirements for shaped surfaces. Processing methods, their technical capabilities. Technological equipment. Ways to increase productivity.
	Literature: [8] – 334...339.

	9
	Topic 9. Surface treatment on grinding machines
Lecture 9. Processing of external, internal rotation surfaces and planes on grinding machines
	Technical requirements for the treated surfaces. Processing methods, their technical capabilities. Technological equipment. Ways to increase productivity.
	Literature: [8] – 326...344.
Tasks on SRS: Processing of planes on grinding machines. Technical requirements for the treated surfaces. Processing methods, their technical capabilities. Technological equipment. Ways to increase productivity.
	Literature: [8] – 330...334.

	10
	Topic 10. Abrasive materials in mechanical engineering
Lecture 10. Abrasive materials in mechanical engineering
	Abrasive materials in mechanical engineering. Classification of abrasive materials and their characteristics according to the main parameters. Marking of abrasive materials and tools.
	Literature: [11] – 242...260.

	11
	Topic 11. Finishing of part surfaces
Lecture 11. Finishing of part surfaces
	Basic requirements for finishing treatment of external surfaces. Characteristics of technical capabilities of finishing methods (diamond turning, superfinishing, polishing, surface plastic deformation). Finishing of the internal surfaces of the part. Basic requirements for finishing treatment of internal surfaces. Characteristics of the technical capabilities of the methods of finishing (diamond boring, honing, finishing, polishing, surface plastic deformation).
	Literature: [5] – 197...198, 209...215; [8] – 382...406.
Tasks on SRS:  Final machining of the planes of parts. Basic requirements for the final treatment of these surfaces. Characteristics of technical capabilities of finishing methods (fine milling and grinding, finishing, polishing, surface plastic deformation).
	Literature: [8] – 390...402.

	12
	Topic 12. Cutting gear teeth on machine tools
Lecture 12. Cutting gear teeth on machine tools
	Technical requirements for gears. Methods of cutting teeth, their technological capabilities. Technological equipment. Ways to increase productivity.
	Literature: [8] – 430...458.
Tasks on SRS:  Modern tools used in the processing of gear teeth, their technological capabilities and applications.
	Literature: [8] – 459...462.

	13
	Topic 13. Finishing of gear teeth
Lecture 13. Finishing of gear teeth
	Technical requirements for the final processing of gear teeth. Methods of final processing of teeth, their technological capabilities. Technological equipment. Ways to increase productivity.
	Literature: [8] – 483...511.
Tasks on SRS:  Features of the final processing of the teeth of thermally treated gears. Grinding by copying and running methods, their technological capabilities. Technological equipment. Expediency of application.
	Literature: [8] – 490...501.

	14
	Topic 14. Cutting the teeth of worm wheels
Lecture 14. Cutting the teeth of worm wheels
	Technical requirements for worm wheels. Methods of cutting teeth, their technological capabilities. Technological equipment. Ways to increase productivity.
	Literature: [8] – 465...470.
Tasks on SRS:  Cutting the teeth of worm wheels by a combined method, the technological capabilities of this method, scope. Cutting tool.
	Literature: [8] – 465...470.

	15
	Topic 15. Threading on metal-cutting machines
Lecture 15. Threading on metal-cutting machines
	Technical requirements for threads. Thread processing methods, their technological capabilities. Technological equipment. Ways to increase productivity.
	Literature: [8] – 406...449.
Tasks on SRS:  Rolling threads on metal-cutting machines. Technical requirements for threads. Methods of rolling threads, their technological capabilities. Technological equipment. Ways to increase productivity.
	Literature: [8] – 440...449.

	16
	Topic 16. Technological process of shaft processing
Lecture 16. Technological process of shaft processing
Technological process of shaft cutting. Technical requirements for the accuracy and quality of shaft machining. Blanks and justification of their choice. The choice of technological bases. The sequence of shaft processing in different industries. Technological equipment and tools. Ways to increase productivity.
	Literature: [3] – 304...320.

	17
	Topic 17. Technological process of processing bushings
Lecture 17. Technological process of processing bushings
Technological process of processing bushings. Technical requirements for the accuracy and quality of bushing processing. Blanks and justification of their choice. The choice of technological bases. The sequence of processing bushings in different industries. Technological equipment and tools. Ways to increase productivity.
	Literature: [3] – 346...351.

	18
	Topic 18. Technological process of gear cutting
Lecture 18. Technological process of gear cutting
Technological process of processing gears. Technical requirements for the accuracy and quality of gear handling. Blanks and justification of their choice. The choice of technological bases. The sequence of processing gears in different industries. Technological equipment and tools. Ways to increase productivity.
	Literature: [3] – 357...368.


5.2. Practical classes
Practical classes cover the main topics of the lecture material and consider the practical application of the knowledge gained. Their topics are as follows:
· design of technologies for processing external cylindrical and conical rotation surfaces on lathes. Topic 1;
· design of technologies for processing internal cylindrical and conical surfaces on drilling machines. Topic 5;
· design of technologies for processing flat surfaces on metal-cutting machines. Topic 7;
· design of technologies for processing shaped surfaces. Topic 8;
· design of processing technologies on grinding machines. Topic 9;
· design of finishing technologies. Topic 11;
· design of technologies for processing gear teeth. Topic 12;
· design of thread processing technologies. Topic 15;
· design of the technological process of processing gears. Topic 18.

	No s/n
	The name of the topic of the lesson and the list of main questions
(list of didactic support, references to literature and tasks on the SRS)

	1
	Design of processing technologies for external cylindrical and conical rotation surfaces on lathes. Topic 1.
Didactic tools: slides, handouts.
Literature: [5] – 179...215, [4] – 189...200.

	2
	Design of technologies for processing external rotation surfaces on multi-cutting and multi-spindle machines. Topic 3.
Didactic tools: slides, handouts.
Literature: [8] – 210...241.

	3
	Design of technologies for processing internal cylindrical and conical surfaces on drilling machines. Topic 5.
Didactic tools: slides, handouts.
Literature: [8] – 243...269.

	4
	Design of technologies for processing internal cylindrical and conical surfaces on boring machines. Topic 6.
Didactic tools: slides, handouts.
Literature: [8] – 270...302.

	5
	Design of technologies for processing flat surfaces on metal-cutting machines. Topic 7.
Didactic tools: slides, handouts.
Literature: [8] – 312...326.

	6
	Design of processing technologies for shaped surfaces. Topic 8.
Didactic tools: slides, handouts.
Literature: [8] – 326...344.

	7
	Design of processing technologies on grinding machines. Topic 9.
Didactic tools: slides, handouts.
Literature: [8] – 326...344.

	8
	Design of finishing technologies. Topic 11.
Didactic tools: slides, handouts.
Literature: [5] – 197...198, 209...215; [8] – 382...406.

	9
	Design of technologies for processing gear teeth. Topic 12.
Didactic tools: slides, handouts.
Literature: [8] – 430...458.

	10
	Design of thread processing technologies. Topic 15.
Didactic tools: slides, handouts.
Literature: [8] – 406...449.

	11
	Design of the technological process of shaft processing. Topic 16.
Literature: [3] – 304...320.

	12
	Design of the technological process of processing bushings. Topic 17.
Literature: [3] – 346...351.

	13
	Design of the technological process of processing gears. Topic 18.
Literature: [3] – 357...368.


5.3. Laboratory classes 
The main tasks of the cycle of laboratory classes are practical testing and consolidation of knowledge that was received in lectures.
	No s/n
	Name of laboratory work (computer workshop)
	Number of rooms. Hours

	1
	Adjustment of machines for test parts. Topic 2.
	2

	2
	Adjustment of machines according to the standard. Topic 4.
	2

	3
	Determination of the total error of machining parts in a given technological system. Topic 11.
	2

	4
	Analysis of the accuracy of parts in two related operations. Topic 8.
	4

	5
	Analysis of the influence of technological factors on the roughness parameters of the treated surface. Topic 9.
	4

	6
	Synthesis of technological equipment based on the analysis of the formation of the surfaces of parts. Topics 16-18.
	4


5.4. Individual tasks
Individual tasks are performed on the following topics:
· analysis of the service purpose of the part;
· determination of production conditions and manufacturability of the part;
· justification of the method of manufacturing the workpiece;
· design of surface treatment routes;
· purpose of technological bases;
· design of route technological process
· design of the operational technological process;
· calculations of allowances;
· design of the workpiece drawing;
· calculations of the cutting mode for technological transitions on operations;
· rationing of technological operations and the technological process as a whole;
· development of a set of technological documentation.
5.5. Tests
MKR1. Test paper No. 1 from section 1. Topics 1-8.
MKR2. Test paper No. 2 from section 2. Topics 9-18.

Independent work of the student

	No s/n
	The name of the topic, in preparation for classroom classes
	Number of hours of SRS

	1
	Topic 1. Processing of external rotation surfaces on metal-cutting machines
Tasks on SRS: Methods of processing external surfaces of rotation, characteristics of their capabilities and expediency of use. Productivity and cost of these processing methods.
	Literature: [4] – 189...200.
	6

	2
	Topic 2. Processing of external surfaces on lathes
Tasks on the SRS: Other methods  of processing external surfaces on lathes. Basing schemes and their errors. Processing methods, their technical capabilities and equipment. Limitations of technological feeds. Ways to increase productivity.
	Literature: [8] – 211...217.
	6

	3
	Topic 3. Processing of parts on multi-cutting and multi-spindle machines
Tasks on SRS: The expediency of using machines of this group in mechanical engineering. Ways to increase productivity.
	Literature: [8] – 220...237.
	6

	4
	Topic 4. Cutting mode when cutting on lathes
Tasks on SRS:  Determination of the cutting mode by the criterion of the greatest productivity. The expediency of using this mode in production conditions.
	Literature: [8] – 208...217.
	6

	5
	Topic 5. Processing of internal rotation surfaces on drilling machines
Tasks on SRS: Processing holes in the conditions of serial and mass production. Technological equipment and tools.
	Literature: [8] – 257...260.
	6

	6
	Topic 6. Processing of parts on boring machines
Tasks on SRS: Machines of the boring group, their technological capabilities when cutting holes in conditions of serial and mass production.
	Literature: [8] – 276...289.
	3

	7
	Topic 7. Processing of flat surfaces and grooves on metal-cutting machines
Tasks on the SRS:  Machines of the milling group, their technological capabilities in the processing of planes and grooves in the conditions of serial and mass production.
	Literature: [8] – 326...328.
	3

	8
	Topic 8. Processing of shaped surfaces on metal-cutting machines
Tasks on SRS:  Processing of shaped surfaces on CNC milling machines. Technical requirements for shaped surfaces. Processing methods, their technical capabilities. Technological equipment. Ways to increase productivity.
	Literature: [8] – 334...339.
	3

	9
	Topic 9. Surface treatment on grinding machines
Tasks on SRS: Processing of planes on grinding machines. Technical requirements for the treated surfaces. Processing methods, their technical capabilities. Technological equipment. Ways to increase productivity.
	Literature: [8] – 330...334.
	3

	10
	Topic 11. Finishing of part surfaces
Tasks on SRS:  Final machining of the planes of parts. Basic requirements for the final treatment of these surfaces. Characteristics of technical capabilities of finishing methods (fine milling and grinding, finishing, polishing, surface plastic deformation).
	Literature: [8] – 390...402.
	3

	11
	Topic 12. Cutting gear teeth on machine tools
Tasks on SRS:  Modern tools used in the processing of gear teeth, their technological capabilities and applications.
	Literature: [8] – 459...462.
	3

	12
	Topic 13. Finishing of gear teeth
Tasks on SRS:  Features of the final processing of the teeth of thermally treated gears. Grinding by copying and running methods, their technological capabilities. Technological equipment. Expediency of application.
	Literature: [8] – 490...501.
	2

	13
	Topic 14. Cutting the teeth of worm wheels
Tasks on SRS:  Cutting the teeth of worm wheels by a combined method, the technological capabilities of this method, scope. Cutting tool.
	Literature: [8] – 465...470.
	2

	14
	Topic 15. Threading on metal-cutting machines
Tasks on SRS:  Rolling threads on metal-cutting machines. Technical requirements for threads. Methods of rolling threads, their technological capabilities. Technological equipment. Ways to increase productivity.
	Literature: [8] – 440...449.
	2



Politics and control
Policy of the discipline (educational component)
· The rules for attending classes (both lectures and practical / laboratory) are regulated: "Regulations on the organization of the educational process in the KPI them. Igor Sikorsky" https://osvita.kpi.ua/node/39; "Regulations on the system of internal quality assurance of higher education in KPI them. Igor Sikorsky" https://osvita.kpi.ua/node/121; 
· rules of conduct in the classroom (activity, preparation of short reports or texts, disconnection of telephones, use of communication tools to search for information on the teacher's Google disk or on the Internet, etc.) are regulated by the "Regulations on the organization of the educational process in KPI them. Igor Sikorsky" https://osvita.kpi.ua/node/39, ;
· rules for the protection of laboratory work; each student personally passes laboratory work;
· rules for the protection of individual tasks; each student personally passes individual works; 
· in this credit module there are only incentive points that a student can receive on a voluntary basis, performing a certain list of additional tasks related to the subject of the credit module;
· The policy of deadlines and re-preparations is regulated by the "Regulations on the current, calendar and semester control of learning outcomes in the KPI. Igor Sikorsky" https://osvita.kpi.ua/node/32, "Regulations on the system of evaluation of learning outcomes in the KPI. Igor Sikorsky" https://osvita.kpi.ua/node/37 ;
· The policy on academic integrity is regulated by the "Regulations on the system of prevention of academic plagiarism in the KPI. Igor Sikorsky" https://osvita.kpi.ua/node/47; provisions "Regulations on the resolution of conflict situations in the KPI them. Igor Sikorsky" https://osvita.kpi.ua/2020_7-170.

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 8.1.
	Semester
	Just
	Distribution by semesters and types of classes
	FDM
	RGR
	Exam

	
	
	Lek.
	Prak.
	Lab.
	SRS
	
	
	

	6
	150
	36
	18
	18
	78
	6
	10
	8

	Just
	150
	36
	18
	18
	78
	6
	10
	8



The student's rating in the discipline consists of points that he receives for:
- execution and protection of 6 laboratory works - 18 points;
- execution and defense of 9 practical works - 15 points;
- execution and protection of settlement and graphic work - 15 points;
- two milestone certifications - 12 points;
- the answer to the exam is 40 points.

THE SYSTEM OF RATING (WEIGHT) POINTS AND EVALUATION CRITERIA

8.1. Laboratory works (r1)
A prerequisite for admission to laboratory work is the presence of a protocol. The weight score of one laboratory work is 3 points (Table 8.2). The maximum number of points for all laboratory work: r1 =  6 works x 3 points = 18 points.

Rating points for one laboratory work Table 8.2
	Points
	Evaluation criterion

	3,0
	There are no comments on the report, there are answers to all questions

	2,5
	Non-essential comments on the report, answers to most questions

	2,0
	Comments on the results, answer to some questions

	1,5
	The report has errors, answers only to individual questions

	1,0
	The work has been done, the correct results have been obtained, but not protected.

	0,0
	Work not done, report missing



8.2. Modular control (r2)
The modular test consists of two parts of MKR1, ICR2, which are carried out before the first and second certifications. The weight score of one MKR is 6 points.
The maximum number of points for two modular tests is: r 2 = 6 points x 2 mod. counter-work = 12 points. 

Rating points for one MKR Table 8.3
	Points
	Evaluation criterion

	6,0
	Correct answer to more than 90% of questions

	4,8
	Correct answer to 90% of questions

	3,6
	Correct answer to 80% of questions

	2,4
	Correct answer to 70% of questions

	1,2
	Correct answer to 60% of questions

	0,0
	The correct answer to less than 60% of the questions or the student was absent without a good reason



8.3. Practical work (r3)
Practical work consists of 9  tasks. The weight score of one practical work is 0.9 points. 
The maximum number of points for practical work is: r3  = 1.65 points  x 10 practical work = 10 points.

Rating points for one practical work Table 8.4
	Points
	Evaluation criterion

	1,65
	There are no comments on the report, there are answers to all questions

	1,32
	Non-essential comments on the report, answers to most questions

	0,99
	Comments on the results, answer to some questions

	0,66
	The report has errors, answers only to individual questions

	0,33
	The work has been done, the correct results have been obtained, but not protected.

	0,00
	Work not done, report missing




8.4. Settlement and graphic work (r4)
Weight RGR is 15 points.
Rating points for RGR Table 8.5
	Points
	Evaluation criterion

	15
	There are no comments on the report, there are answers to all questions

	13
	Non-essential comments on the report, answers to most questions

	11
	Comments on the results, answer to some questions

	9
	The report has errors, answers only to individual questions

	7
	The work has been done, the correct results have been obtained, but not protected.

	0
	Work not done, report missing



8.5. Conditions of milestone certification
At the 8th week of training (first certification), the schedule provides for the implementation of:
2 practical works – 0.66 points and protection of at least 1 laboratory work – 1.5 points, the first MKR – 1.2 points.
Which is in the amount of 0.66+1.5+1.2=3.36 points.  Thus, to receive "enrolled" from the first milestone certification, a student must have at least 3.36 points.
At the 14th week of training (second certification), the schedule provides for the implementation of:
6 practical works – 1.98 points and protection of at least 3 laboratory works – 4.5 points, second MKR – 1.2 points.
Which is in the sum of 1.98+4.5+1.2=7.68 points.  Thus, to receive "enrolled" from the second line of certification, the student must have at least 7.68 points.

8.6. Criteria for evaluating the exam.
The exam consists of four tasks, the weight of each task is 10 points. The maximum number of points for the success test is 10 points x 4 tasks = 40 points.
The criterion of exam assessment is defined as the sum of the quality of answers for each task of the ticket according to Table 8.6.

Number of points for the relevant exam questions
Evaluation criteria Question 1 exam. Table 8.6
	Points
	Evaluation criterion

	10
	Excellent answer (at least 95% of the information), possible insignificant comments and inaccuracies

	8
	Very good answer (at least 85% of information), there are no errors, the answer to the vast majority of questions, creative thinking

	6
	Good answer (at least 75% of the information), there are no errors, the answer to most questions, some shortcomings

	4
	A sufficient answer (at least 60% of the information) is a remark, the answer is only to part of the questions

	2
	Satisfactory answer (at least 60% of information), significant errors, answer to single questions, cannot explain the results

	0
	The answer is not correct or less than 60% of the information, or is missing



8.7. Calculation of the rating scale in the discipline (RD):

The sum of the weight points of control measures during the semester is: Rc = 
where are are the rating or weight points for each type of work on the discipline (Table 8.2-8.5).
Rc = 18lab + 15prak + 12atest+15RGR = 60 points.
The examination component of the R E scale is equal to: RE = 40 points (Table 8.6).
Thus, the rating scale in the discipline is RD =  Rc + RE =  60 + 40 = 100 points (Table 8.7).

Table of correspondence of rating points to assessments on a university scale. Table 8.7
	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



A prerequisite for admission to the exam is the completion of ICR1, ICR2 and the enrollment of all laboratory work provided for by the program, as well as a semester rating of Rc of at least 30 points.
Students who have scored a rating in a discipline of less than 0.5 x Rc = 30 points during the semester are required to increase it before the start of the examination session, otherwise they are not allowed to take the exam in this discipline and have academic debt.

Additional information on the discipline (educational component)
The list of questions that are submitted for semester control 
1. Methods of basing body parts. Their disadvantages and advantages.
2. Methods of basing parts of the class "disks". Their disadvantages and advantages.
3. Methods of basing parts of the class "hollow cylinders". Their disadvantages and advantages.
4. Methods of basing parts of the "lever" class. Their disadvantages and advantages.
5. Procurement operations that are used in the processing of shafts. Their schemes. Turning. Equipment for turning, machining scheme on a lathe-screw-cutting machine, cutting movements. Installation of blanks in cartridges, on planwashers, in the centers. The main processing time.
6. Turning. Installation of blanks in collets, on mandrels, on corners. Lunettes. Tool.
7. Schemes of separation of allowances in the processing of external stepped surfaces of bodies of rotation, their analysis. Methods for cutting conical surfaces on a lathe.
8. Processing on lathes and turrets and lathes multi-cutter semiautomatic machines and automatic machines. Methods for distributing the allowance, cutting length and length of the greatest step shaft.
9. Processing on lathes and copiers and lathes multi-spindle semiautomatic machines and automatic machines.
10. Drilling and drilling holes. Processing schemes on vertical drilling and radial-drilling machines. Cutting movements. Tool. The main processing time.
11. Zenkering and turning holes. Tool. Processing schemes on CNC drilling machines, processing centers, drilling aggregate and multi-position machines. Cutting movements.  The main processing time.
12. Boring holes. Processing schemes on horizontal and coordinate-boring machines. Cutting movements. The main processing time.
13. Boring holes. Installation schemes for blanks and tools.
14. Threading and stitching holes. Cutting schemes on a stitching press and a lengthy machine. Cutting movements. The main processing time.
15. Pulling holes. Assumption distribution schemes. Tool.
16. Planing planes. Processing schemes on striated and longitudinal planing machines. Cutting movements. Tool. The main processing time.
17. Finishing planes. Processing scheme on a dovbal machine. Cutting movements. Tool. The main processing time.
18. Milling planes. Processing scheme on a vertical milling machine. Cutting movements. Tool. The main processing time.
19. Milling planes. Processing scheme on a horizontal milling machine. Cutting movements. Tool. The main processing time.
20. Milling planes. Processing scheme on a longitudinal-milling machine. Cutting movements. Tool. The main processing time.
21. Milling planes. Processing schemes on carousel and drum-milling machines. Cutting movements. Tool. The main processing time.
22. Processing on copying and milling machines. Cutting movements. Methods of milling keyed grooves. Tool. The main processing time.
23. Milling planes. Counter and passing, symmetrical and asymmetric. Disadvantages and advantages.
24. Pulling planes. Processing scheme on a vertically extended machine. Cutting movements. Tool. The main processing time.
25. Pulling planes. Processing schemes on horizontal and carousel-extended continuous machines. Cutting movements. Tool. The main processing time.
26. Grinding of the outer surfaces of the bodies of rotation. Processing scheme on a round grinding machine. Cutting movements. Tool. The main processing time.
27. Grinding of the inner surfaces of the bodies of rotation. Processing scheme on the internal grinding machine. Cutting movements. Tool. The main processing time.
28. Grinding planes. Processing scheme on a flat-grinding machine. Cutting movements. Tool. The main processing time.
29. Centerless grinding of the outer surfaces of the bodies of rotation. Cutting scheme with longitudinal feed. Cutting movements. The main processing time.
30. Centerless grinding of the outer surfaces of the bodies of rotation. Processing scheme with transverse feed. Cutting movements. The main processing time.
31. Centerless internal grinding. Processing scheme. Cutting movements. The main processing time.
32. Grinding planes. Cutting scheme on carousel-grinding and multi-stone machines. Cutting movements. Tool. The main processing time.
33. Methods of longitudinal, mortise and deep grinding. Cutting movements. The main processing time.
34. Possible schemes for grinding planes. Cutting movements. The main processing time.
35. Honing. Processing scheme on a honing machine. Cutting movements. Tool.
36. Polishing. Processing schemes. Cutting movements. Tool. 
37. Superfinishing. Processing scheme. Cutting movements. Tool. 
38. Grinding. Tool for grinding. Magnetic-abrasive cutting.
39. Cutting gears by copying method. Processing schemes, equipment, tools.
40. Cutting gears with tooth-cutting dobachs according to the method of running.  Processing scheme on a gear bending machine. Cutting movements. Tool. The main processing time.
41. Cutting cylindrical gears on a tooth-cutting machine using the run-in method. Cutting movements. Tool. The main processing time.
42. Cutting worm gears on a tooth-cutting machine using radial and tangential feeding methods. Cutting movements. Tool. The main processing time.
43. Finishing Cutting hardened and unharmed gears. Tool.
44. Cutting threads with cutters, combs on lathes. Processing schemes. Tool. The main processing time.
45. Vortex threading. Processing schemes. Tool. The main processing time.
46. Cutting threads with dies, threaded heads, taps. Processing schemes. Tool. The main processing time. Threading. Processing schemes. Tool.
47. Milling threads. Processing scheme. Tool. The main processing time.
48. Grinding of threads with longitudinal and radial feed. Processing schemes. Tool. The main processing time.
49. Processing of spline surfaces by copying method. Processing schemes. Tool. The main processing time. 
50. Cutting of spline surfaces by the method of running. Processing scheme. Tool. The main processing time. Planing and pulling of spline surfaces.

Work program of the discipline (syllabus):
Associate Professor of the Department of Mechanical Engineering Technology, Candidate of Technical Sciences, Assoc. Prof. Frolov V.K.
Approved by the Department of Mechanical Engineering Technology (protocol No 1 dated 28.08.2024)
Approved by the Methodical Commission of the Faculty[footnoteRef:1] (protocol No 1 dated 28.08.2024) [1:  Methodical Council of the University – дla general university disciplines.] 
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