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Curriculum
1. Description of the discipline, its purpose, subject of study and learning outcomes
Means of machining are as basic component for any machining process. The quality and efficiency of any machining operation basically depends upon quality of tools which in turn depends upon theproper shape, size and material of the tools. Productivity and quality of machining operations may further be enhanced by proper and quick mounting of tools and jobs on machines. The design of cutting tools are also dealt with in this course. This course is therefore a core course for mechanical engineers.
The specialist in the production activity should decide on the choice of a means of machining for a given technological process and type of production, to have modern methods of designing different types of cutting tools, and also to know the conditions of its operation and effective use.
Purpose of the discipline " Means of machining " - to study the structure of the main types of cutting tools, to master modern approaches to the calculation, design and maintenance of means of machining, to master the base of modern tool materials, to learn the principles of choice of cutting tools to ensure the implementation of the technological process and properly exploit it.

COURSE OUTCOMES

The theory should be taught and practical should be carried out in such a manner that students

are able to acquire different learning outcomes in cognitive, psychomotor and affective domain

to demonstrate following course outcomes. Re-sharpen given cutting tool.  Select proper tool for given manufacturing operation Interpret designation system of cutting tool and tool holder. Select locating and clamping devices for given component.

2. The place of academic discipline in the structural and logical scheme of study according to the educational program

Prerequisites. List of disciplines, or knowledge and skills, possession of which students needed (training requirements) for successful discipline assimilation

"Cutting theory"
"Manufacturing engineering"
"Technology of structural materials (TCM) and material science"
"Strength of Materials"

3. Contents of the academic discipline
Week 1 Introduction. Subject " Means of machining ", its task and place in the training process of specialists.
Week 2 Materials for the production of cutting tools.
Week Basic principles of means of machining.
Week 4 Lathe means of machining s.
Week 5 Special means of machining s.
Week 6 Form tools.
Week 7 Means of machining holes. Drills.
Week 8 Means of machining holes. Core drills.
Week 9 Means of machining holes. Reamer.
Week 10 Construction of broaches.
Week 11 Constructing of milling cutters.
Week 12 Tiled milling cutters.
Week 13 Means of machining screw-thread.
Week 14 Means of machining thread.

Week 15 Means of machining Gear.
Week 16 Means of machining Gear.
Week 17 General principles of Means of machining for CNC machines and automatic lines.
Week 18 Abrasive cutting instruments.
	Topic
	Content
	Number of hours

	
	
	Total
	Lectures
	Practical / laboratory w
	Indepen-dent work

	Unit 1

 Introduction. Subject " Means of machining."
	Introduction. Subject " Means of machining ", its task and place in the training process of specialists.
History of development and the current state of the tool industry. Determination, classification and purpose of the cutting tool. Requirements for the cutting tool.
	3
	2
	
	1

	Unit 2

Materials for cutting tools.
	Materials for the production of cutting tools.
Materials for manufacturing various parts of cutting tools. Materials of the working part of tools: steel tools, solid alloys, mineral ceramics, abrasives, diamonds and super hard materials.
	3
	2
	
	1

	Unit 3

Basic principles of the means of machining.
	Basic principles of construction of cutting tools.
The principle to process by cutting tool. The structure of the cutting tools: the cutting part, the fastening part. The main tasks of designing and calculating cutting tools. Design of technical documentation for a cutting tool.
	5
	2
	2
	1

	Unit 4

Single point tools.

	Single point tools.
Classification of cutters. Cutting for external and internal machining. Singl-point threading tool. Brazed-tip tool and Clamped-tip tool. Lathe tools equipped with diamond, super hard materials and mineral ceramics.
	19
	2
	10
	7

	Unit 5
Single point tools

Special Cutting Tools.
	Special Cutting Tools.
Planing tools and slotting tools. Chip breaker. Calculation of cutting tools for durability and stiffness. Features of the design of the working drawing.
	2,5
	2
	
	0,5

	Unit 6
Single point tools
Form tools.
	Form tools.
Purpose and the field of use of Form tools. Classification of Form tools and their design features. Calculation of Form tools. Calculation Algorithm. Block diagram of calculation of Form tools.
	8,5
	2
	
	6,5

	Unit 7

Means of machining holes. Drills.
	 Tools for processing holes. Drills.
Purpose, scope and features of drilling. Types of drills and their classification. Constructive features of different types of drills. Calculation of the drill strength.
	19
	2
	10
	7

	Unit 8

Means of machining holes. Core drills.
	Tools for processing holes. Core drills.
Appointment, field of use of Core drills. Classification of Core drills. Constructive features of different types of Core drills. Elements of calculating Core drills.
	3
	2
	
	1

	Unit 9

Means of machining holes. Reamer.

	Tools for processing holes. Reamer.
Purpose and the field of use a Reamer. Classification for Reamer. Constructive features of different types of Reamer. Elements of calculation and designing of Reamer.
	3
	2
	
	1

	Unit 10

Broaches.

	Construction of broaches.
Purpose and the field of use a broach. Classification for broaches. Schemes of cutting and methods broach for use. Broaches for circular holes: structure, cutting forces, strength calculation, technical requirements for manufacturing. Algorithm for calculation of round broach. Features of the design of various types of the broaches: sets of broaches, keyway broaches, broaches f spline, broaches for external broaching (surface broaching).
	3
	2
	
	1

	Unit 11

Milling cutters.
	Constructing of milling cutters.
Setting and area of the use of milling cutters. Classification of milling cutters. Structural features of different milling cutters: cylindrical milling cutters, face milling cutters, disk milling cutters, end milling cutters, milling cutters with form-relieved teeth.
	13
	2
	6
	5

	Unit 12

Milling cutters.
	Tiled milling cutters. Shaped cutters, their purpose. Milling cutters are gilded, the shape of the back surface, methods and directions of gilding. Shaped cutters, their purpose. Milling cutters are gilded, the shape of the back surface, methods and directions of gilding. 

Shaped sharp-ground cutters, their advantages, designs, geometry of cutting edges Conditions for choosing the diameter, number and shape of teeth; mathematical definition of the condition of uniformity of milling.
	7
	2
	4
	1

	Unit 13
Means of machining thread.
	Constructing of instruments for making of screw-thread.
Basic concepts and classification of instruments are for formation of screw-thread. Features of structure and construction of different types of instruments for formation of screw-thread. 
	9
	2
	2
	5

	Unit 14
Means of machining thread.
	Taps, thread cutting die, threaded milling cutters, thread cutting heads, Instruments for thread rolling of screw-thread.
	5
	2
	2
	1

	Unit 15
Gear cutting tools.
	Instruments are for cutting of teeth of gear-wheels.
Worm hob milling cutters. Gear shaper cutter. Rack-type gears Gear-milling cutters.
Generals of planning of instruments. Types of gear cutting instruments. Gear-tooth side milling cutters. Gear-tooth end milling cutters. Multiple-blade gear-cutting heads.
	2,5
	2
	
	0,5

	Unit 16
Means of machining Gear.
	Instruments are for cutting of teeth of gear-wheels.
Worm hob milling cutters. Gear shaper cutter. Rack-type gears.
	2,5
	2
	
	0,5

	Unit 17

General principles of Means of machining CNC machines and automatic lines.
	Efficiency of operation of CNC machines. Unification of auxiliary tool systems. The structure and scheme of the tool equipment, which ensures the necessary accuracy and quality of processing parts, increases the economic speed of cutting and reduces the downtime of the equipment due to accidental outages of the tool. Quick-change tools that can be adjusted to size outside the machine. Additional requirements for them. Typical constructions and their analysis.
	3
	2
	
	1

	Unit 18

Abrasive cutting instruments.

	Abrasive cutting instruments.
Setting and area of the use of abrasive and diamond instruments. Abrasive instruments: classification, description of abrasive instruments and their marking, exploitation of abrasive instruments.
	3
	2
	
	1

	Сredit
	
	6
	
	
	6

	Total
	
	120
	36
	36
	48


4. Learning materials and resources

1. George Schneider, Jr. Cutting tool Application (e-resource/pdf-file)
2. Graham T. Smith Cutting Tool. Technology. Industrial Handbook. Springer. – 605 p.
3. Machinery's Handbook 27th Edition. Industrial Press, Inc., New York, NY – 2004, - 1004 p.

4. Верстатний різальний інструмент [Текст] : навч. посіб. для студентів, які навчаються за напрямом підгот. 6.050501 "Прикладна механіка", 6.050502 "Інженерна механіка", 6.050503 "Машинобудування", 6.010104 "Професійна освіта. Машинобудування" усіх форм навчання / [В. М. Гарнець та ін.] ; Київ. нац. ун-т буд-ва і архітектури. - 2-ге вид., допр. і допов. - Київ : КНУБА, 2016. - 99 с. : рис., табл. - Бібліогр.: с. 95. - 50 прим.
5. Гарнець В.М. Верстатний різальний інструмент [Текст] : навч. посіб. для студ. вищих навч. закл., які навчаються за спец. "Підйомно-транспортні, будівельні, дорожні, меліоративні машини і обладнання" / В. М. Гарнець [и др.] ; Київський національний ун-т будівництва і архітектури. - К. : КНУБА, 2003. - 83 с.: рис., табл. - Бібліогр.: с. 79. - ISBN 966-627-090-0

6. Кукляк М.Л. Металорізальні інструменти : навч. посіб. / М.Л. Кукляк, І.С. Афтаназів, І.І. Юрчишин. – Львів : вид-во НУ «Львівська політехніка», 2003.– 556 с. 

7. Металорізальні інструменти: підручник / Равська Н. С. - Житомир: ЖДТУ, 2016. – 612 с.

8. Металорізальні інструменти : навчальний посібник / С. В. Швець. – Суми : Сумський державний університет, 2019. – 272 с. 

9. Скочко Є.В. Різальні інструменти. - Житомир, ЖІТІ, 2000. – 208 с.

10. Стискін Г.М. та ін. Інструменти для механічної обробки матеріалів. – Львів, 2000.– 497с. 

11. Швець С.В. Металорізальні інструменти: Навчальний посібник. - Суми: Вид-во СумДУ, 2007. - 185 с. 

Course Contents

5. Detailed Syllabus
Information is provided (by sections, topics) about all educational classes (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 class and planned work).

5.1. Lecture classes
	№
	The name of the topic of the lecture and a list of main questions

(a list of didactic tools, references to the literature and tasks on the independent work)

	1
	Unit1. Introduction. Subject " Means of machining." The role and importance of cutting tools in mechanical engineering

Lecture. 1. Classification of means of machining. 
Definition, purpose, and classification of means of machining. The value of a cutting tool in ensuring the process of processing materials by cutting. The development and current state of the tool industry and tool production.

Requirements for cutting tools that ensure high productivity, accuracy and quality of processed parts. Additional requirements for tools for CNC machines and automated production.

Literature: [1, 2].

	2
	Unit 2. Materials used for cutting tools

Lecture. 2. Materials for manufacturing various parts of cutting tools. Materials of the working part of tools: steel tools, solid alloys, mineral ceramics, abrasives, diamonds and super hard materials.
Literature: [4, 5].

	3
	Unit 3. Basic principles of the means of machining
Lecture 3. Principles of construction of cutting tools.

General principles of operation of cutting tools and their construction. Service purpose of cutting tools. Tools of universal, semi-universal and special purpose. The main parts of the tool are the working and fastening parts, their geometric and structural elements. Specific requirements for tools for automated production.

Tools of composite and prefabricated construction. Types of attachment of working elements, typical designs.

Ensuring high productivity, the necessary accuracy and quality of the processed surface. Justification of geometrical and mathematical determination of structural parameters of tools.

Literature: [1, 7].

	4
	Unit 4. Single point tools
Lecture 4. Types and purpose of incisors.

Types and purpose of incisors. Basic construction provisions. Construction of the cutting part. Geometric parameters. Measures to improve chip removal.

Carbide cutters: brazed, assembled, with multifaceted hard alloy plates, for fine turning, diamond, with artificial super hard materials. Designs of fasteners of such plates. Features of the choice of plates, material and fasteners.

Design features of cutting and planing cutters.

Literature: [1, 2, 3, 4, 7].

	5
	Unit 5. Single point tools
Lecture 5. Shaped cutters with axial feed.

Shaped cutters. Profiling and selection of geometric parameters of shaped cutters (prismatic and disc). Errors of the profile of the part when processing with shaped cutters and methods of their reduction. Literature: [1, 2, 3, 4, 7].

	6
	Unit 6. Single point tools.
Lecture 6. Shaped cutters with tangential feed.

Prismatic cutters with tangential feed, features of their operation, profiling, profile calculation, geometric parameters, their effect on machining accuracy, calculation of the parameter of influence on machining accuracy. Corrective calculations of shaped cutters, assignment of tolerances.

Literature: [1, 2, 3, 4, 7].

	7


	Unit 7. Topic 2.4. Means of machining holes

Lecture 7. Drills.

General provisions for the construction of tools for processing holes. Peculiarities of their working conditions and their influence on the structural and geometrical parameters of the tool. Tools for increasing the diameter of holes and for machining holes in solid material. Universal and special purpose tools. Calculation of executive size tolerances. Types of tools and directions of development of their designs.

  Spiral drills (design, geometry of cutting edges), methods of improving structural, geometric and operational parameters. Design features of certain types of drills; carbide drills, for deep drilling, for ring drilling, diamond drills.

Literature: [1, 2, 3, 6, 7].

	8
	Unit 8. Means of machining holes

Lecture 8. Countersinks, Core drills.
Countersinks Design features, geometric parameters; determination of the diameter of the calibrating part. Prefab constructions, hard alloy countersinks.
Appointment, field of use of Core drills. Classification of Core drills. Constructive features of different types of Core drills. Elements of calculating Core drills.
Literature: [1, 2, 3, 6].

	9
	Unit 9. Means of machining holes

Lecture 9. Reamers.

Reamers, their types, applications, design features. Standardization of dimensions, ensuring the size and quality of the treated surface of the hole. Reamers are adjustable, solid and assembled, hard alloy. Methods of fastening on the machine.

Boring cutters, plates, blocks, heads, their construction, fastening and adjustment methods, geometric parameters. Tools with multifaceted carbide plates. Microbores. Cutters for fine boring with a cutting part made of NTM.

Combined tools are integral and prefabricated.

Literature: [1, 2, 3, 6].

	10
	Unit 10. Broaches

Lecture 10. Broaches.

The principle of operation of drafts, industries and economic efficiency of their use. Design and general structural elements. Working part. Cutting schemes, their features of implementation in typical constructions of broaches and in the formation of the surface of the part. Calculation and selection of elements of the cutting part of the broaching: pitch of teeth, shape and size of teeth and depressions, allowance for broaching, number of teeth, length of the cutting part.

Part of the calibrating broach, its purpose, shape and dimensions. Conditions for ensuring the necessary dimensions and surface quality of the part. Determination of executive dimensions.
Literature: [1, 2, 3, 6].

	11
	Unit 11. Milling cutters

Lecture 11. Types of mills.

Definition, purpose and types of cutters. Kinematics of the milling process. General provisions for defining structures and structural elements of cylindrical, face and disk cutters: tooth and cavity shapes, geometric parameters of the landing hole, outer diameter, direction of development of cutter designs.

Milling cutters of prefabricated construction. Peculiarities of fixing cutting elements, advantages and disadvantages of individual designs, their cost-effectiveness. Milling cutters with multi-faceted non-turning carbide and super hard materials.
 Literature: [1, 2, 3].

	12
	Unit 12. Milling cutters

Lecture 12. Tiled milling cutters.

Shaped cutters, their purpose. Milling cutters are gilded, the shape of the back surface, methods and directions of gilding. Determination of structural dimensions. Geometric parameters. Calculation of the backfilling parameter, correction for double-sided backfilling.
Shaped cutters, their purpose. Milling cutters are gilded, the shape of the back surface, methods and directions of gilding. Determination of structural dimensions. Geometric parameters. Calculation of the backfilling parameter, correction for double-sided backfilling.
Selection and calculation of geometric and design parameters of cutters.

Shaped sharp-ground cutters, their advantages, designs, geometry of cutting edges Conditions for choosing the diameter, number and shape of teeth; mathematical definition of the condition of uniformity of milling.

Literature: [1, 2, 3, 5].

	13
	Unit 13. Means of machining for thread
Lecture 13. Thread cutters, combs, taps.

General provisions and principles of threading tools. Kinematics of the processing process. Tools of universal, semi-universal and special purpose. Cutting and calibration parts, their purpose, design, cutting schemes. The position of the front surface and the direction of the chips. Types of threading tools, effectiveness of their use.

Thread cutters and combs, their design. The position of the front surface and the direction of the turns of the comb, the effect on the accuracy of the thread profile and geometric parameters.

Taps, their types and purposes, working conditions and design elements. Design of the cutting and calibration part.

Features of the design of taps of various types: nut, machine, machine-manual, die, mother, complete, hard alloy. Distribution of cutting work and calculation of thread sizes for complete taps. Labels of prefabricated design. Improvement of designs of taps. Squeezing caps.

Literature: [1, 2, 3].

	14
	Unit 14. Means of machining for thread

Lecture 14. Dies, thread cutters, thread rolling tools.

Round dies, their design, shape of the front surface, cutting angles.

Thread cutters, their types. Disc and comb cutters, their purpose, design features.

Threading heads, purpose, types, efficiency of use. Designs of heads with round combs for external cutting. The main mechanisms of the heads. Designs of combs and their installation in the head, geometric parameters.

Tapping tools, their purpose, advantages, types, efficiency of use. The principle of operation of tools and structural differences of their working elements depending on the direction of supply - radial, tangential, axial. Thread formation schemes. Design of thread-rolling dies and rollers. Design of thread-rolling heads, requirements for them, main mechanisms, conditions for setting up methods of adjustment and ensuring the accuracy and quality of the formed thread.

Literature: [1, 2, 3].

	15
	Unit 15. Means of machining Gear 

Lecture 15. Tools for forming teeth of cylindrical wheels.

Types of gear cutting tools, their use and efficiency. The initial contour of the toothed and tool rail.

Tools that work by the copying method, their purpose. Disc gear cutters for final and preliminary processing. Finger milling cutters, gear cutting heads, broaches for gear wheels of external and internal engagement.

Bending tools. The main operating principles of run-in tools, their advantages, disadvantages, efficiency, quality of the obtained parts. Types of tooth-cutting tools that run in and their use.

Tooth planing combs, their types, construction, determination of tooth profile sizes, geometric parameters.

Worm gear cutters. Principle of operation. The formation of a machined surface, cutting and waviness on the formed surfaces of the teeth. Design of milling cutters and determination of structural parameters (diameter, length, number and size of teeth, direction of grooves, geometric parameters and shape of the back surface of the tooth).

Basic standards of accuracy for worm cutters. Prefab constructions of cutters, their efficiency. Ways to improve the designs of worm cutters - cutters with a differentiated cutting scheme and changed tooth sizes, with changed profile angles, carbide, equipped with NTM, with uncoated teeth. Finishing worm cutters - shavers, their application and design. Single-tooth cutters - flywheels.

  Toothed ram, the principle of operation, their types. Design, change of height correction along the length of the teeth of the ram for the formation of rear angles; geometric parameters. The magnitude of the output distance, its purpose, impact on performance - operational indicators and the design of the d ram. Improvements and features of individual constructions of dovbachs - prefabricated, hard alloy, etc.

Shavers, their types, purpose, efficiency, principle of operation, setting parameters and main kinematic ratios. Improvements in constructions of shavers - single-pass, with a change in the feed direction, etc.

Uncorrectable processing errors with gear cutting tools. Their definition, reduction and elimination methods.

Literature: [1, 2, 3].

	16
	Unit 16. Means of machining Gear 

Lecture 16. Tools for forming the teeth of bevel wheels.

A flat and flat-top wheel, which creates, as a geometric basis for the formation of the teeth of a bevel wheel, a tool and a processing method. Kinematics of processing processes. Types of tools for processing wheels with straight and curved teeth.

Tools for cutting spur gears. Tooth planing incisors. The principle of operation, construction, main dimensions, geometry of cutting edges. Milling cutters and tooth-cutting heads, their design, field of application and advantages. Circular broaching, the essence of the method, the field of application, constructions, geometry and profile of the teeth.

Toothed heads for cutting wheels with circular teeth, the essence of the method and methods of cutting teeth. Design and geometry of incisors. Improvement of structures and new types of gear cutting heads with carbide cutters, double-row gear cutting heads.

Conical worm cutters, their purpose, principle of operation, design and definition of the main structural elements of cutters.

Didactic tools: slides, handouts.

Literature: [1, 2, 3, 9].

	17
	Unit 17. General principles of building means of machining for CNC machines and automatic lines

Lecture 17. Instrumentation of CNC machines and automatic lines.

Efficiency of operation of CNC machines. Unification of auxiliary tool systems. The structure and scheme of the tool equipment, which ensures the necessary accuracy and quality of processing parts, increases the economic speed of cutting and reduces the downtime of the equipment due to accidental outages of the tool. Quick-change tools that can be adjusted to size outside the machine. Additional requirements for them. Typical constructions and their analysis.

Methods of increasing the dimensional stability of the tool and increasing the accuracy of the formed surfaces of the part. Mechanisms of automatic tool replacement and adjustment of its working part to size. Automation of replacement of worn parts of the cutting edge. Examples of constructive solutions and their effectiveness.

The main types of auxiliary equipment for the attachment tool, end and prismatic. Basing of tools, impact on positioning accuracy and tool hardness. Subsystem of auxiliary tools for CNC machines.

Literature: [1, 2, 7].

	18
	Unit 18. Abrasive cutting instruments
Lecture 18. Abrasive cutting instruments. Abrasive cutting instruments.
Setting and area of the use of abrasive and diamond instruments. Abrasive instruments: classification, description of abrasive instruments and their marking, exploitation of abrasive instruments.
Literature: [1, 7].


5.2. Laboratory works
The main tasks of the cycle of laboratory classes are practical verification and consolidation of knowledge received in lectures.
	№
	Name of laboratory work (computer workshop)
	Number of aud. hours

	1
	Studying of the geometric parameters of single point tools. Dedicated to the study of Unit 3.
	2

	2
	Installation of the single point tools when sharpening.

Dedicated to the study of Unit 4.
	8

	3
	Installation of the drill when sharpening.

Dedicated to the study of Unit 7.
	8

	4
	Installation of the mill when sharpening.

Dedicated to the study of Unit 11.
	8

	5
	Measurement of clearance angles of the drill.

Dedicated to the study of Unit 7.
	2

	6
	Analytical and geometric determination of the position of the sharpened tap surface. Dedicated to the study of Unit 12.
	2

	7
	Choice of the single point cutting tool for processing a part of a given profile. Dedicated to the study of Unit 4.
	2

	8
	Choice of the milling tool for processing a part of a given profile. Dedicated to the study of Unit 11.
	2

	9
	Choice of threading tool. Dedicated to the study of Unit 12.
	2


5.3 Practical classes

Not provided.

5.4. Individual tasks

  Not provided.

5.5. Control works
It is planned to perform four control works:

KR 1 – Topic 2.1.: Profiling of a prismatic shaped single point cutting tool with radial feed.

KR 2 – Topic 2.1.: Profiling of a round shaped single point cutting tool.

KR 3 – Topic 2.1.: Profiling of a prismatic shaped single point cutting tool with tangential feed.

KR 4 – Topic 2.4.: Profiling the radial section of the helical groove of a spiral drill.
Policy and control
6. Independent work of the student
	№
	Name of the topic, when preparing for classroom classes
	Number of hours of СС

	1
	Unit 1. Introduction. Subject " Means of machining." The role and importance of cutting tools in mechanical engineering
Lecture. 1. Classification of tools. Materials for cutting tools.

Literature: [1, 2].
	1

	2
	Unit 2. Materials used for cutting tools.

Lecture. 2. Materials for manufacturing various parts of cutting tools.
Literature: [4, 5].
	1

	3
	Unit 3. Basic principles of the means of machining 
Lecture 3. Literature: [1, 7].
	1

	4
	Unit 4. Single point tools
Lecture 4. Types and purpose of incisors.

Literature: [1, 2, 3, 4, 7].
	1

	5
	Unit 5. Single point tools
Lecture 5. Shaped cutters with axial feed.

Shaped cutters. Profiling and selection of geometric parameters of shaped cutters (prismatic and disc). Errors of the profile of the part when processing with shaped cutters and methods of their reduction. Literature: [1, 2, 3, 4, 7].
	0,5

	6
	Unit 6. Single point tools.
Lecture 6. Shaped cutters with tangential feed.

Literature: [1, 2, 3, 4, 7].
	0,5

	7
	Unit 7. Topic 2.4. Means of machining holes
Lecture 7. Drills.

Literature: [1, 2, 3, 6, 7].
	1

	8
	Unit 8. Means of machining holes
Lecture 8. Countersinks, Core drills.
Literature: [1, 2, 3, 6, 7].
	1

	9
	Unit 9. Means of machining holes
Lecture 9. Reamers.

Literature: [1, 2, 3, 6, 7].
	1

	10
	Unit 10. Broaches

Lecture 6. Broaches.

Literature: [1, 2, 3, 4, 7].
	1

	11
	Unit 11. Milling cutters

Lecture 11. Types of mills.

Literature: [1, 2, 3].
	1

	12
	Unit 12. Milling cutters

Lecture 12. Tiled milling cutters.

Literature: [1, 2, 3, 5].
	1

	13
	Unit 13. Means of machining thread

Lecture 13. Thread cutters, combs, taps.

Literature: [1, 2, 3].
	1

	14
	Unit 14. Means of machining thread

Lecture 14. Dies, thread cutters, thread rolling tools.

Literature: [1, 2, 3].
	1

	15
	Unit 15. Means of machining Gear 
Lecture 15. Tools for forming teeth of cylindrical wheels.

Literature: [1, 2, 3, ].
	0,5

	16
	Unit 16. Means of machining holes Gear 
Lecture 16. Tools for forming the teeth of bevel wheels.

Literature: [1, 2, 3].
	0,5

	17
	Topic 4.1. General principles of building Means of machining holes for CNC machines and automatic lines

Lecture 17. Instrumentation of CNC machines and automatic lines.

Literature: [1, 2, 7].
	1

	18
	Unit 18. Abrasive cutting instruments
Lecture 18. Abrasive cutting instruments. Abrasive cutting instruments.
Literature: [1, 7].
	1

	19
	Laboratory work 1
	2

	20
	Laboratory work 2
	2

	21
	Laboratory work 3
	2

	22
	Laboratory work 4
	2

	23
	Laboratory work 5
	2

	24
	Laboratory work 6
	2

	25
	Laboratory work 7
	2

	26
	Laboratory work 8
	2

	27
	Laboratory work 9
	2

	28
	Control work 1
	2

	29
	Control work 2
	2

	30
	Control work 3
	2

	31
	Control work 4
	2

	32
	Credit
	6


7. Course policy (educational component)
● the rules for attending classes (both lectures and practical/laboratory) are regulated by: "Regulations on the organization of the educational process at KPI named after Igor Sikorsky" https://osvita.kpi.ua/node/39; "Regulations on the system of internal quality assurance of higher education in KPI named after Igor Sikorsky" https://osvita.kpi.ua/node/121;

● rules of behavior in classes (activity, preparation of short reports or texts, turning off phones, using communication tools to search for information on the teacher's Google Drive or on the Internet, etc.) are regulated by the "Regulations on the Organization of the Educational Process at KPI named after Igor Sikorsky" https://osvita.kpi.ua/node/39, ;

● rules for the protection of laboratory work; each student personally submits laboratory work;

● rules for protecting individual tasks; each student personally submits individual works;

● in this credit module, only incentive points are available, which the student can receive on a voluntary basis by completing a certain list of additional tasks related to the subject of the credit module;

● the policy of deadlines and rescheduling, regulated by the "Regulations on current, calendar and semester control of study results at KPI named after Igor Sikorskyi" https://osvita.kpi.ua/node/32, "Regulations on the system of evaluation of learning results at KPI named after Igor Sikorsky" https://osvita.kpi.ua/node/37;

● the policy regarding academic integrity is regulated by the "Regulations on the system of prevention of academic plagiarism at KPI named after Igor Sikorsky" https://osvita.kpi.ua/node/47; by the provision "Regulations on the resolution of conflict situations in KPI named after Igor Sikorsky" https://osvita.kpi.ua/2020_7-170;
8. Types of control and rating system of assessing learning outcomes (RSA)

Distribution of study time by types of classes and tasks in the discipline according to the working study plan Table 8.1.
	Form of education 
	Total 
	Distribution of study time by types of classes
	

	
	Credits
	Hours
	Lecture classes
	Practical classes 
	Laboratory classes (computer workshop)
	СРС
	Semester certification

	daytime
	4
	120
	36
	0
	36
	48
	Сredit


SYSTEM OF RATING (WEIGHTED) POINTS AND EVALUATION CRITERIA

8.1. Laboratory work (r1)

A necessary condition for admission to laboratory work is the presence of a protocol. The weighted score of one laboratory work is 8 points for works No. 2, 3, 4 and 2 points for all other works (Table 8.2). The maximum number of points for all laboratory works: r1 = 6 works x 2 points + 3 works x 8 points = 36 points.
Rating points for one laboratory work Table 8.2
	Points
	Points
	Evaluation criterion

	2,00
	8,00
	There are no comments on the report, there are answers to all questions

	1,5
	6
	Minor comments on the report, answers to most questions

	1
	5
	Remarks on the obtained results, answers to part of the questions

	1
	4
	The report has errors, answers only to certain questions



	0,5
	3
	The work is done, the correct results are obtained, but not protected

	0,00
	0,00
	The work is not completed, there is no report


8.2. Control works (r2)

The control work consists of four KWs, which are carried out before the first certification and at the end of the academic semester. The weighted score of KW is 6 points. The maximum number of points for all test papers is: r2 = 6 points x 4 tests. works = 24 points. The terms of the tasks can be found at https://classroom.google.com

Rating points of KR Table 8.3
	Points
	Evaluation criterion

	6,0
	There are no comments, there are answers to questions and there are sketches

	5
	Insignificant comments to the answers

	4,5
	Insignificant comments to the sketches

	4
	Answers have errors

	3
	There are errors in the sketches

	0,0
	The answer is incorrect, or the student was absent without a valid reason


Semester test questions are also included in the control measures.

Rating points of the test Table 8.4
	Points
	Evaluation criterion

	10,0
	Correct answer to more than 90% of questions

	8
	Correct answer to 90% of questions

	6
	Correct answer to 80% of questions

	4
	Correct answer to 70% of questions

	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 valid reason


8.3. Penalty and incentive points

The overall rating in the discipline includes only incentive points (Table 8.5). The total amount of incentive points cannot exceed 50 x 0.1 = (+ 6) points.

Incentive points Table 8.5
	Action 
	Points

	Participation in the modernization of laboratory or practical works 
	plus 2 points

	Improvement of didactic materials in the discipline 
	plus 3.. .5 points

	Application of an original approach to problem solving 
	plus 1 point


8.4. Conditions of attestation

For the 8th week of study (first certification), the schedule provides for the implementation of: defense of at least 3 laboratory works 2 for  8 points each and one for 2 points and 2 KRs for 6 points. Which makes a total of 18+12=30 points. Thus, to receive a "satisfactory" from the first border certification, a student must have at least 30x0.5=15 points. For the 14th week of training (second certification), the schedule provides for the following: 6 laboratory works. And 2 KR: 5 lb x 2 points + 1 lb x 8 points + 2 KR x 6 = 30 points. Thus, in order to receive a "satisfactory" from the first border certification, a student must have at least 30 x 0.5=15 points.

8.5. Credit assessment criteria.

The Credit consists of answering 4 test questions. The weight of all question is 30 points.

  The maximum number of points for success is 30 points.

Rating points of credit Table 8.6
	Points
	Evaluation criterion

	30
	There are no comments, there are answers to questions and there are sketches

	25
	Insignificant comments to the answers

	20
	Insignificant comments to the sketches

	15
	Answers have errors

	10
	There are no sketches

	0,0
	The answer is incorrect or the student was absent without a valid reason


8.6. Calculation of the discipline rating scale (rd):

The sum of the weighted points of control measures during the semester is: [image: image3.png]



where r - rating or weight points for each type of work in the discipline (Table 8.2-8.5).

Rc = 36 lb + 10 test + 24 cr = 70 points.

Thus, the rating scale for the discipline is RD = Rc + RE = 70 + 30 = 100 points.

Table of correspondence of rating points to grades on the university scale. Table 8.7
	The number of points
	Rating

	100-95
	Perfectly

	94-85
	Very good

	84-75
	Good

	74-65
	Satisfactorily

	64-60
	Enough

	Less than 60
	Unsatisfactorily

	Admission conditions

are not met
	Not allowed


9. Additional information on the discipline (educational component)
The list of test questions submitted for semester control
0.0. Introduction 11

1. What is the main difference between   


a) HSS and HSS cobalt? 
b) Diamond (sintetic or natural) and Cubic boron nitride (CBN)?
c) Turning operations and Drilling operations?
d) Subtractive manufacturing and chipless forming?

2. Make an example of cutting grade  

a) HSS . b) CBN. c) Carbon tool steels . d) Cast cobalt alloys.

3. Which of these statements is not correct? 

a) Multipoint tools are used in turning, shaping, plaining.

b) Milling and drilling tools are often multipoint tools. 

c) Grinding tools are multipoint tools.

d) none of the above.

4. Which of the statements is most correct? 

a) Machining is the process of working to create parts, assemblies, or large-scale structures.

b) Machining is the process of working to create parts desired final shape and size by a controlled material-removal process.

d) none of the above.

5. Which of these statements is not correct? For metals methods of cutting are: 

a) Castings, forgings. 

b) Drilling, milling, turning.

c) Plasma cutting, laser cutting.

d) none of the above.

01. Tool Classification 3

1. What is the main difference between  

a) threading operations and tapping operations? 

b) boring and reaming?

2. Which of the following is not a typical drill press operation? 

a) counter boring.

b) spot facing.

c) counter sinking.

d) none of the above.

02. Single point cutting tools  

1. Sketch a single edge cutting tool and label the  

a) face, b) flank, c) nose, d) cutting edge, e) relief, f) shank.

2. What is the rake angle of soft steel? 

 3. Can the side rake angle of a cutting tool be negative? 

4. Which material that has a negative rake angle is used in machining? 

5. Which of the following statements about lathe toolbits is correct? 

a) a small nose radius will result in a smoother surface.

b) small relief angles will always increase friction.

c) large rake angles will decrease cutting forces.

d) none of the above.

03. Drilling Tools  

1. What is the main difference between a) threading operations and tapping operations? b) boring and reaming? 

2. What will happen if a drill bit has unequal angles on the cutting edges/lips? What if the edges are not of equal length? 

3. Which of the following statements is not correct? 

a) core drills have a hollow center to remove chips.

b) high helix drills help in chip removal.

c) straight fluted drills are used for sheet metal.

d) centre drills are for long holes, such as gun barrels.

4. Which of these statements is correct? 

a) a margin of a drill bit does most of the cutting.

b) the relief angle on the tip of the drill bit makes it a conical shape.

c) a large drill bit point angle is useful for cutting soft materials.

d) none of the above.

5. Which of the statements is most correct? 

a) reamers are used to finish holes with accuracies not possible when a normal drill is used.

b) adjustable taps will cut a wide variety of threaded holes.

c) taps and reamers can both be used without a machine tool.

d) none of the above.

6. Which of the following is not a typical drill press operation? 

a) counter boring.

b) spot facing.

c) counter sinking.

d) none of the above.

04. Broach cutting tools  

1. Broaching needs 

a) only one linear motion and that is the cutting motion (velocity) preferably being imparted to the broach 

b) only one rotary motion and that is the cutting motion (velocity) preferably being imparted to the broach 

c) only one cutting motion (velocity) and one feed

2. Internal broaching tools are used to enlarge and finish various contours in through blind holes preformed by casting, forging,drilling, punching etc.  

a) internal broaching tools pull type 

b) internal broaching tools push type

c) both of them

3. Critical to tooht of the broaching tools is:  

a. Overall diameter

b. Plunge depth capability

c. Sufficient chip space

d. Maximum feed speeds

4. Difference between Ordinary cut or Progressive type of the Broach  

05. Milling cutters  

1. Face mills are used primarily to generate: 

a. Contours

b. Pockets

c. Grooves

d. Flat surfaces

2. Which of the following types of cutters can not be used in horizontal milling 

a) Plane (helical) mill

b) Form relieved mill

c) Face mill

d) Staggered tooth mill

i) Double angle mill

3. Which of the following types of cutters can not be used in vertical milling Flat end mill  

a) Ball end mill

b) Chamfer millВариант 

c) Face mill

d)Twist drill

i) Double angle mill

4. What are the disadvantages of milling?  

5. What is up-milling?  

6. Up-milling or down-milling, which one of these processes is more frequently used while machining?  

06. Thread Cutting Tool  

1. Certain elements of a screw thread must be known before it can be cut on a centre lathe. Select these elements from the list below:  

a) Helix angle

b) Number of starts

c) Module

d) Pitch

2. The Threads on most standard threaded fasteners are made on cold-heading machines with  

a) Ordinary thread-cutting dies

b) Round thread-rolling dies

c) Flat thread-rolling dies

d) Single-point threading tools

3. "Thread Milling" is a process for producing:  

a) very small-diameter threaded holes

b) larger diameter threaded holes

c) irregular diameter threaded holes

d) deep-threaded holes

4. The most common high-volume method of thread production is:  

a) thread turning

b) thread chasing

c) thread grinding

d) thread rolling

5. The principal difference among taps is:  

a) hardness of tap

b) thread pitch

c) amount of chamfer

d) number of flutes

6. Cutting fluids for thread making are needed except for when working with:  

a) tool steel

b) aluminum

c) cast iron

d) carbon steel

07. Gear cutting tools  

1. Hobbing is a special type of which of the following?  

a) Casting

b) Grinding

c) Drilling

d) Milling

2. For spur gear manufacturing, angle between the hob’s spindle axis and the workpiece’s spindle axis should be equal to____   

a) (helix angle of the hob)/2

b) 2*(helix angle of the hob)

c) (helix angle of the hob)

d) (helix angle of the hob)2

3. The gear hob is a formed tooth milling cutter with helical teeth.  

a) True

b) False

4. These teeth are fluted to produce required cutting edges. Face milled gear sets are manufactured in_____   

a) Single-indexing—one slot at a time

b) Single-indexing¬—two slots at a time

c) Double-indexing—two slots at a time

5. Involute gear cutters and form milling cutters have the following common characteristics:  

a) They are both resharpened using disk grinding wheels.

b) They are both resharpened at the front of the teeth.
c) After resharpening, their profiles are never the same.

c) After resharpening, their profiles are never the same."


d) They both have specific profiles.
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