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	[bookmark: _Hlk79406976]Tool production technology
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)/remote/mixed

	Year of preparation, semester
	4th year, spring semester

	Volume of discipline
	4 ECTS credits, 120 hours.

	Semester control/ control measures
	Passed

	Schedule of classes
	(lectures – 36 hours, practical – 18 hours according to the schedule of the Department of Educational Work of the Igor Sikorsky Kyiv Polytechnic Institute)

	Language of teaching
	Ukrainian

	Information about the course leader / teachers
	Lecturer: 


	Course placement
	Link to remote resource: Google classroom, "Electronic campus"


The program of the discipline
Description of the discipline, its purpose, subject of study and learning outcomes
This discipline is the basis for the training of highly qualified specialists who are able to solve basic scientific and technical problems in the field of technological and instrumental support of machine-building industries, which manufacture, operate various types of tools, use different types of processing in the manufacture of various parts that are used in the global economy.
The purpose of the discipline is the formation of a complex of professional knowledge, skills and abilities necessary for practical activities associated with a reasonable choice of the sequence of processing of various types of tools, solving engineering problems based on technological calculations aimed at creating modern cost-effective technological processes within modern specialized tool industries.
 The objectives of the discipline are to obtain knowledge on solving the main technological, economic and organizational problems that are solved in the development of technology for the manufacture of cutting tools, tools for processing materials by pressure, from the methods of calculating the main technological parameters of manufacturing technology, from the general principles of organization and functioning of production preparation systems and quality control of workmanship.

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:
FC3. Ability to conduct technological and technical-economic assessment of the effectiveness of the use of new technologies and technical means.
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.
And demonstrate the following programmatic learning outcomes:
PH10. Know the designs, methods of selection and calculation, the basics of maintenance and operation of drives for machine and robotic equipment;
PH13. Evaluate the technical and economic efficiency of production;
PH14. To carry out the optimal choice of equipment and complete set of technical complexes.

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 tool production" is based on the following disciplines:
-Informatics
- Technology of structural materials
- Mechanics of materials and structures
- Metrology, standardization and certification
- Machine parts

In turn, the discipline "Technology of tool production" is one auxiliary discipline for further implementation:
- Pre-diploma practice
- Diploma design


Contents of the course 

	Section and topic titles
	Number (credits) hours

	
	Just
	including

	
	
	Lecture
	Practical 
	Laboratory 
	SRS

	Section I General Provisions

	Topic 1.1 The main tasks of the course and their importance in the training of specialists in tool production. Classification of tool materials, their main characteristics and application.
	7
	2
	
	
	5

	Topic 1.2 Procurement operations of carbide and prefabricated tools. Welding methods, equipment and features of welded tool technology. Technology of soldering hard alloy and mineral ceramics. Technology of gluing tools. Methods for obtaining blanks of monolithic carbide tools.

	7
	2
	
	
	5

	Total for Chapter I
	14
	4
	
	
	10

	Section II Treatment of basic surfaces

	Topic 2.1 Technology of formation of technological bases of axial tools.
The sequence of technological operations in the manufacture of holes for the mandrel and the features of grinding the holes of various attachment tools. Processing of the basic planes of cutting tools. Making shanks.

	8
	4
	2 (1pr)
	-
	10

	Total under Chapter II
	24
	4
	2 (1pr)
	-
	10

	Chapter III Basic Formative Operations

	Topic 3.1 General provisions and features of the manufacture of the starting fluid of the tool. Characteristics of formative operations for the manufacture of tool teeth. Milling of teeth on cylindrical and conical surfaces.
	12
	4
	2 (1pr)
	-
	6

	Topic 3.2 Milling teeth at tool ends. Milling grooves of prefabricated instruments.
	10
	4
	-
	-
	6

	Together under Chapter III
	22
	8
	2 (1pr)
	-
	12

	Section IV Heat treatment of cutting tools

	Topic 4.1 Purpose and features of pre-heat treatment. Hardening of tools. Types of hardening, equipment and modes. Tempered steel release.

	4
	2
	-
	-
	2

	Total under Chapter IV
	4
	2
	-
	-
	2

	Chapter V Operations of Final Processing and Recovery Tool

	Topic 5.1 Grinding operations. The choice of circles. Grinding of shaped surfaces and rotation surfaces.
	
	2
	2 (1pr)
	-
	2

	Topic 5.2 General issues of sharpening tools. Sharpening turning cutters.
	
	1
	
	
	1

	Topic 5.3 Sharpening end and cylindrical cutters.
	
	1
	2 (1pr)
	
	1

	Topic 5.4 Sharpening drills on planes, on screw, conical surfaces, and with curved incisive incisive steps. Sharpening drills with a reverse angle at the top.
	
	2
	4(1pr)
	
	2

	Topic 5.5 Sharpening Turns, Taps, and Stretches.
	
	1
	
	
	1

	Topic 5.6 Sharpening tooth-cutting dovbach and worm cutters.
	
	1
	
	
	1

	Topic 5.7 Sharpening end cutters. 
	
	1
	
	
	2

	Total under Section V
	25
	9
	6(3pr)
	-
	10

	Chapter VI Typical technological processes for the manufacture of instruments and equipment of tool production
	
	
	
	
	

	Topic 6.1. Typical technological processes for the manufacture of tools.
	10
	3
	4 (1pr)
	
	3

	Topic 6.2. Specialized equipment for tool production. General information. Equipment for the automated manufacture of chip grooves and grooves, features of operation. Automation of sharpening operations. Equipment for sharpening drills, cutters, taps, dies.
	11
	4
	2(1pr)
	
	3

	Together under Chapter VI
	21
	7
	8(2pr)
	
	6

	Chapter VII Features of manufacturing dies and molds.
	
	
	
	
	

	Topic 7.1. Features of the technology of manufacturing dies and molds.
	4
	2
	
	
	2

	Total under Chapter VII
	4
	2
	-
	
	2

	Passed
	
	
	
	
	

	Total hours 
	120
	36
	18
	0
	66





Learning Materials and Resources
1. Ravska N.S., Melnychuk P.P., Kasyanov A.G., Rodin R.P. Technology of tool production. -Zhytomyr: ZhTTI, 2001. - 555 p.
2. Skochko SV. Tool production technology: a textbook for universities. Zhytomyr.: ZHITI, 1999.- 154 p.
ADDITIONAL
3. Barsov A.M., Ivanov A.V., Kladova K.I. and others. Технология изготовления режущего инструмента. - M.: Machine Building, 1972 . - 136 p.
4. Grechyshnikov V.A., Maslov A.V., Solomintsev Yu.M., Schyrtladze A.G. Instrumental provision of automated production. - M.: Mossstanin, 2000. - 204 p.
5. Zhed V.N., Borovsky G.V., Muzykant Ya.A. and dr. Directing tools, equipped with super-solid and ceramic materials and their application. - M.: Engineering, 1987.-320 p.
6. Kashchuk V.A., Melekhin D.A., Barmin B.P. Caseman sharpener. - M.: Machine Building, 1982. -232 p.
7. Kovalenko B.C., Verkhoturov A.D., Golovko L.F., Podchernyaeva I.A. Laser and electroerosnonic hardening of metals. - M.: Nauka, 1986. - 276 p.
8. Mukha I.M. Lyubimov V.E. Technology of production of carbide parts and instruments. - K.: Technics, 1980. - 191 p.
9. Palei M.M. Technology of production of metal-reducing tool. - M.: Machine Building, 1982. - 256 p.
10. Palei M.M., Dybner L.G., Fried M.D. Technology of grinding and sharpening of the cutting tool.- M.: Machine-building, 1988.-288 p.
11. Petrova A.P., Kondrashev E.K., Korotkov Yu.V. Gluing of tools and equipment in mechanical engineering.- M.: Mechanical construction, 1985.- 184 p.
12. Polevoy S.N., Evdokimov V.D. Upochnenie metallov. - M.: Machine Building, 1986.-320 p.
13. Popov S.A. Sharpening and finishing the cutting tool. - M.: High School, 1981.-159 p.
14. Families P.R. Design and production of the directing tool. - K.: "Technique", 1968.-358 p.
15. Yakimov A.V. Abrasive-diamond processing of shaped surfaces. - M.: Machine Building, 1984. -312 p.
16. Palei M. M. Technology of production of accessories, press forms and stamps. M.: Machine Building, 1979. — 293 p.


Educational content
Methods of mastering the discipline (educational component)
5.1. Lectures
During the lectures, the following issues are considered:
	Lecture 1
Topic 1.1 The main tasks of the course and their importance in the training of specialists in tool production. Classification of tool materials, their main characteristics and application.  [1, 2, 3]

	Lecture 2
Topic 1.2 Procurement operations of folded, carbide and prefabricated tools. Welding methods, equipment and features of welded tool technology. Technology of soldering hard alloy and mineral ceramics. Gluing technology tools. Methods for obtaining blanks of monolithic carbide tools.  [1, 2, 9]


	Lecture 3,4 Topic 2.1 Technology of formation of technological bases of axial tools.
The sequence of technological operations in the manufacture of holes for the mandrel and the features of grinding the holes of various attachment tools. Processing of the basic planes of cutting tools. Making shanks.  [1, 2, 3, 8, 10]

	Lecture 5,6
Topic 3.1 General provisions and features of the manufacture of the starting fluid of the tool. Characteristics of formative operations for the manufacture of tool teeth. Milling of teeth on cylindrical and conical surfaces.  [1, 2, 4, 14]

	Lecture 7,8
Topic 3.2 Milling teeth at tool ends. Milling grooves of prefabricated instruments.  [1, 2, 3]

	Lecture 9. 
Topic 4.1 Purpose and features of pre-heat treatment. Hardening of tools. Types of hardening, equipment and modes. Tempered steel release.  [1, 2, 3, 7, 9, 12]

	Lecture 10 
Topic 5.1 Grinding operations. The choice of circles. Grinding of shaped surfaces and rotation surfaces.  [1, 2, 15]

	Lecture 11.
Topic 5.2 General issues of sharpening tools. Sharpening turning cutters.  [1, 2]

	Lecture 11.
Topic 5.3 Sharpening end and cylindrical cutters.  [1, 2]

	Lecture 12.
Topic 5.4 Sharpening drills on screw, conical surfaces and with curved cutting steps. Sharpening drills with a reverse angle at the top.  [1, 2, 10, 13, 14]

	Lecture 13.
Topic 5.5 Sharpening Turns, Taps, and Stretches.  [1, 2, 10, 13]

	Lecture 13.
Topic 5.6 Sharpening tooth-cutting dovbach and worm cutters.  [1, 2, 10, 13]

	Lecture 14.
Topic 5.7 Sharpening end cutters. [1, 2, 6, 8, 11]

	Lecture 14, 15
Typical technological processes for the manufacture of tools.  [1, 2, 3, 4, 8,10, 13 ,14]

	

	Lecture 16, 17
Specialized equipment for tool production. General information. Equipment for the automated manufacture of chip grooves and grooves, features of operation. Automation of sharpening operations. Equipment for sharpening drills, cutters, taps, dies.  [1, 2, 6, 9, 10, 13]

	Lecture 18
Topic 7.1. Features of the technology of manufacturing dies and molds.  [16]

	




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:
Topic 1.2. Procurement operations of carbide and prefabricated tools. Welding methods, equipment and features of welded tool technology. Technology of soldering hard alloy and mineral ceramics. Gluing technology tools. Methods for obtaining blanks of monolithic carbide tools. 2 hours
Topic 2.1. Technology of formation of technological bases of axial tools. The sequence of technological operations in the manufacture of holes for the mandrel and the features of grinding the holes of various attachment tools. Processing of the basic planes of cutting tools. Making shanks. 4 hours
Topic 3.1. General provisions and features of the manufacture of the output body of the tool. Characteristics of formative operations for the manufacture of tool teeth. Milling of teeth on cylindrical and conical surfaces. 2 hours
Topic 5.1. Grinding operations. The choice of circles. Grinding of shaped surfaces and rotation surfaces. 2 o'clock
Topic 5.3. Sharpening end and cylindrical cutters. 2 hours
Topic 5.4. Sharpening drills on planes, on screw, conical surfaces and with curved cutting steps. Sharpening drills with a reverse angle at the top. 4 hours
Topic 6.1. Typical technological processes for the manufacture of tools. 4 hours
Topic 6.2. Specialized equipment for tool production. General information. Equipment for the automated manufacture of chip grooves and grooves, features of operation. Automation of sharpening operations. Equipment for sharpening drills, cutters, taps, dies. 2 hours
5.3. Individual tasks
 Not provided.
5.4. Tests
Tests on sections I,  II, III, IV

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 1.1 The main tasks of the course and their importance in the training of specialists in tool production. Classification of tool materials, their main characteristics and application.  [1, 2, 3]
	5

	2
	Topic 1.2 Procurement operations of folded, carbide and prefabricated tools. Welding methods, equipment and features of welded tool technology. Technology of soldering hard alloy and mineral ceramics. Gluing technology tools. Methods for obtaining blanks of monolithic carbide tools.  [1, 2, 9]

	5

	3
	Topic 2.1 Technology of formation of technological bases of axial tools.
The sequence of technological operations in the manufacture of holes for the mandrel and the features of grinding the holes of various attachment tools. Processing of the basic planes of cutting tools. Making shanks.  [1, 2, 3, 8, 10]
	10

	4
	Topic 3.1 General provisions and features of the manufacture of the starting fluid of the tool. Characteristics of formative operations for the manufacture of tool teeth. Milling of teeth on cylindrical and conical surfaces.  [1, 2, 4, 14]
	6

	5
	Topic 3.2 Milling teeth at tool ends. Milling grooves of prefabricated instruments. [1, 2, 3]
	6

	6
	Topic 4.1 Purpose and features of pre-heat treatment. Hardening of tools. Types of hardening, equipment and modes. Tempered steel release.  [1, 2, 3, 7, 9, 12]
	2

	7
	Topic 5.1 Grinding operations. The choice of circles. Grinding of shaped surfaces and rotation surfaces.  [1, 2, 15]
	2

	8
	Topic 5.2 General issues of sharpening tools. Sharpening turning cutters.  [1, 2]
	1

	9
	Topic 5.3 Sharpening end and cylindrical cutters.  [1, 2]
	1

	10
	Topic 5.4 Sharpening drills on screw, conical surfaces and with curved cutting steps. Sharpening drills with a reverse angle at the top.  [1, 2, 10, 13, 14]
	2

	11
	Topic 5.5 Sharpening Turns, Taps, and Stretches.  [1, 2, 10, 13]
	1

	12
	Topic 5.6 Sharpening tooth-cutting dovbach and worm cutters.  [1, 2, 10, 13]
	1

	13
	Topic 5.7 Sharpening end cutters. [1, 2, 6, 8, 11]
	2

	14
	Typical technological processes for the manufacture of tools.  [1, 2, 3, 4, 8,10, 13 ,14]
	3

	15
	Specialized equipment for tool production. General information. Equipment for the automated manufacture of chip grooves and grooves, features of operation. Automation of sharpening operations. Equipment for sharpening drills, cutters, taps, dies.  [1, 2, 6, 9, 10, 13]
	3

	6
	Topic 7.1. Features of the technology of manufacturing dies and molds.  [16]
	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 practical work; each student personally passes practical work;
· 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-examinations 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)
Practical tasks (r1)
In total, you need to perform 8 practical tasks. The weight score of one practical task is 10 points. The minimum number of points that must be scored for a practical task to be considered credited is 2.4 points. Maximum number of points for all practical tasks: r1=10 points x 8 = 80 points.( Table. 1)
Rating points for defending a practical task
Table 1
	Points
	Evaluation criterion

	10
	There are no comments on the report, there are answers to all questions

	9,0
	Non-essential comments on the report, answers to most questions

	8,0
	Comments on the results, answer to some questions

	7,0
	The report has errors, answers only to individual questions

	6,0
	The work has been done, the right results have been obtained, but not protected.

	0
	Work not done, report not submitted



Tests (r2)
One test paper consists of one question on the topic.
The weight score of one test paper is 5.
Evaluation of the test is carried out in accordance with Table 2.
The maximum number of points for 4 tests, respectively, is: 
r2=5 points x 4 = 20 points.
Rating points for the test
Table 2
	Points
	Evaluation criterion

	5
	Correct answer to more than 90% of questions

	4,5
	Correct answer to 90% of questions

	4
	Correct answer to 80% of questions

	3,5
	Correct answer to 70% of questions

	3
	Correct answer to 60% of questions

	0
	The correct answer to less than 60% of the questions or the student was absent





Incentive points
The overall rating in the discipline includes penalty and incentive points (Table 4), which are added or subtracted from the sum of the weight points of all control measures. Q. The total amount of incentive points may not exceed 1000.1 = (+10) points.
Table 4
	Action
	Points

	Application of the original approach in solving problems
	2 points

	Report at the conference on the subject of the discipline
	3 points

	Publication of an article on the subject of the discipline
	5 points



Conditions of milestone certification
To receive "enrolled" from the first milestone certification, the student must have all practical work worked out according to the schedule To receive "enrolled" from the second milestone certification, the student must have at least 18 points (provided that at the beginning of the 14th week according to the calendar plan of control measures, the student can get a maximum of 35 points).

Criteria for scoring
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.
Applicants who have fulfilled all the conditions of admission to the test and have a rating score of 60 points or more receive a rating in accordance with the scored rating without additional tests (Fig. 1).


[image: ]
Rice. Fig. 1 – Block diagram of the functioning of the RSO in the discipline

With applicants who have fulfilled all the conditions for admission to the test and have a rating score of less than 60 points, as well as with those applicants who want to increase their rating rating, at the last lesson in the discipline in the semester, the teacher conducts semester control in the form of a test test.
In this case, the points received for individual work remain, and the points received for modular tests are canceled. 
Credit withdrawal is carried out in the form of an oral interview or credit task. The test task consists of four questions. Each question is rated at a maximum of 10 points. The maximum number of points received for the test is 40 points: 
r4=10 points 4 questions = 40 points.
The criterion of credit evaluation is defined as the sum of the quality of answers for each task of the ticket for table. 5.

					 Table5
The number of points for one task of the ticket
	Points 
	Evaluation criterion

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

	9,0
	Very good answer (at least 85% of information), there are no errors, the answer to the vast majority of questions, creative thinking

	8,0
	Good answer (at least 75% of the information), there are no errors, the answer to most questions, some shortcomings

	7,0
	A sufficient answer (at least 60% of the information) is a remark, the answer is only to part of the questions

	6,0
	Satisfactory answer (at least 60% of information), significant errors, answer to single questions, cannot explain the results

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



Calculation of the rating scale in the discipline
1. According to the results of current control measures in the discipline, incentive points without a test paper:

R = r1+r2+r3 = 80+20+(2+3+5) = 100 points

2. According to the results of current control measures in the discipline, incentive points with a test paper:

R = r1+r2+r4 = 60+40 = 100 points

To obtain an appropriate grade in the discipline, the student must score a certain number of points, according to the recalculation table (Table 6).
Table 6
Table of recalculation of rating points in the scores
	Rating assessment of the applicant
	University Grading Scale 
level of acquired competencies 

	95 ... 100
	Perfectly

	85 ... 94
	Very good

	75 ... 84
	Well

	65 ... 74
	Satisfactory

	60 ... 64
	Enough 

	Less than 60 points
	Disappointing

	The conditions for admission to semester control have not been met
	Not allowed



The work program of the discipline (syllabus) consisted of:
	Professor of the Department of Mechanical Engineering Technology, Doctor of Technical Sciences
	
	Oleksandr OKHRIMENKO

	Approved by the Department of Mechanical Engineering Technology
	(Protocol No.
	1
	from
	29.08.2022)

	Agreed by the methodical commission  
Mechanical Engineering Institute
	(Protocol No.
	1
	from
	31.08.2022)
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