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	Mechanical Engineering Institute Department

of Manufacturing Engineering

	Cutting Tools
Working program of educational discipline (Syllabus)


Details of educational discipline
	Level of higher education
	First (bachelor)

	Branch of knowledge
	13 Mechanical Engineering

	Specialty
	131 Applied mechanics

	Profile Program 
	Manufacturing Engineering

	Course Type

	Elective

	Form of study
	full-time 

	Year of study, semester
	3th year, autumn semester

	Volume of learning
	3 ECTS credits, 90 hours

	Semester monitoring/ control measures
	Exam

	Scheduled Classes
	Lectures - once a week, laboratory works – every 2 weeks

	Course Language
	English

	Course Coordinator / Course lecturer
	Lecturer: Assoc. Prof., PhD Danylova Liudmyla
phone: 0977641820
Practice/ Seminar: Assoc. Prof., PhD Danylova Liudmyla 
Laboratory:  Assoc. Prof., PhD Danylova Liudmyla

	Course placement
	G-Suite, Telegram, EK, Google classroom etc.


Curriculum
1. Description of the discipline, its purpose, subject of study and learning outcomes
Tools 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 cutting tool 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 "Cutting tool" - to study the structure of the main types of cutting tools, to master modern approaches to the calculation, design and maintenance of cutting tools, 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

"Mathematics"
"Physics"
"Technology of structural materials (TCM) and material science"
"Strength of Materials"
"The theory of mechanisms and machines"

3. Contents of the academic discipline

Week 1 Introduction. Subject "Cutting tool", its task and place in the training process of specialists.
Week 2 Materials for the production of cutting tools.
Week Basic principles of construction of cutting tools.
Week 4 Lathe tools.
Week 5 Special Cutting Tools.
Week 6 Form tools.
Week 7 Tools for processing holes. Drills.
Week 8 Tools for processing holes. Core drills.
Week 9 Tools for processing holes. Reamer.
Week 10 Construction of broaches.
Week 11 Constructing of milling cutters.
Week 12 Constructing of instruments for making of screw-thread.
Week 13 Gear-milling cutters.
Week 14 Instruments are for cutting of teeth of gear-wheels.
Week 15 Instruments are for clean treatment of gear-wheels.
Week 16 Instruments are for cutting of teeth of conical gear-wheels.
Week 17 Constructing of Worm hob milling cutters for spline.
Week 18 Abrasive cutting instruments.
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.
Course Contents
5. Detailed Syllabus:

	Topic
	Content
	Lectures
	Practical / laboratory w

	Unit 1

 Introduction. Subject "Cutting tool"
	Introduction. Subject "Cutting tool", 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.
	2
	

	Unit 2

Materials for the production of 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 superhard materials.
	2
	

	Unit 3

Basic principles of construction of cutting tools.

	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.
	2
	2

	Unit 4

Lathe tools.

	Lathe 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.
	2
	4

	Unit 5

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.
	4
	

	Unit 6

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.
	2
	

	Unit 7

Tools for processing 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.
	2
	6

	Unit 8

Tools for processing 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.
	2
	

	Unit 9

Tools for processing 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.
	2
	

	Unit 10

Construction of 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 broaches: sets of broaches, keyway broaches, broaches f spline, broaches for external broaching (surface broaching).
	
	

	Unit 11

Constructing of 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.
	2
	4

	Unit 12

Constructing of instruments for making of screw-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 :, Taps, thread cutting die, threaded milling cutters, thread cutting heads, Instruments for thread rolling of screw-thread.
	2
	2

	Unit 13
Gear-milling cutters.
	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
	

	Unit 14

Instruments are for cutting of teeth of gear-wheels.
	Instruments are for cutting of teeth of gear-wheels.
Worm hob milling cutters. Gear shaper cutter. Rack-type gears.
	2
	

	Unit 15

Instruments are for clean treatment of gear-wheels.

	Instruments are for clean treatment of gear-wheels.
Classification of instruments is for clean treatment of gear-wheels. Setting and area of the use. Shavers: types and setting, Construction of shavers.
	2
	

	Unit 16

Instruments are for cutting of teeth of conical gear-wheels.
	Instruments are for cutting of teeth of conical gear-wheels.
Methods of making of conical gear-wheels and their description. Milling of conical wheels by disk and Gear-tooth end module milling cutters.
	2
	

	Unit 17

Constructing of Worm hob milling cutters for spline.
	Constructing of Worm hob milling cutters for spline.
Principles of work and types of instruments. Types of details, by processed instruments for Generating methods. Worm milling cutters: setting and area of the use, methods of determination of profile of tooth of milling cutter for formation a straight spline, overall and structural parameters worm - spline milling cutters, Algorithm of calculation worm - spline milling cutters.
	2
	

	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.
	2
	

	Exam
	
	


6. Laboratory works
1. Determination of the angles of installation of the turning tool when sharpening.
2. Determination of the angles of installation of the drill when sharpening.
3. Determination of the angles of installation of the mill when sharpening.
4. Measurement of clearance angles of the drill.

5. Determination of the angles of installation of the tap when sharpening.
.
Policy and control
7. Course policy (educational component)
Deadline and recompilation policy. Works that are submitted in violation of deadlines without good reason are evaluated at a lower score (-10 points). Re-examination takes place with the permission of the dean's office if there are good reasons (for example, hospital).

Academic Integrity Policy. All written works are checked for plagiarism and are allowed to be defended with correct text borrowings not more than 20%.

Attendance policy. Attendance is a mandatory component of the assessment, for which points are accrued. For objective reasons (eg illness, international internship) training can take place on-line in agreement with the course leader.
8. Types of control and rating system of assessing learning outcomes (RSA)

Current monitoring: express survey, survey on the topic of the lesson, test, etc.
Semester monitoring: exam.
Conditions of admission to semester control: semester rating is more than 63 points.

Table of correspondence of rating points to grades on a university scale:
	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 possibility of enrollment in certificates of distance or online courses on relevant topics;

· the possibility of crediting articles published abroad.
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