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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/part-time/remote/mixed

	Year of preparation, semester
	4th year, autumn semester

	Volume of discipline
	4 credits

	Semester control/ control measures
	Exam

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

	Language of teaching
	Ukrainian

	Information about the course leader / teachers
	Lecturer: Candidate of Technical Sciences, Associate Professor, Vadym Medvedev, medvedev.vadym@lll.kpi.ua
Practical / Seminar: Candidate of Technical Sciences, Associate Professor, Vadym Medvedev, medvedev.vadym@lll.kpi.ua
Laboratory: Candidate of Technical Sciences, Associate Professor, Prykhodko Vasyl Petrovych, privas0718@gmail.com

	Course placement
	https://bbb.kpi.ua/b/9h7-jjx-73v
https://bbb.kpi.ua/b/n7h-qhe-aq6


The program of the discipline
Description of the discipline, its purpose, subject of study and learning outcomes
This discipline consists of three credit modules: TO-1, TO-2, 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 design support of engineering industries.
The study of the discipline is based on knowledge of the disciplines: "Technology of mechanical engineering", "Theory of cutting", "Theoretical mechanics", "Equipment and transport of machining workshops", "Theory of mechanisms and machines", "Machine parts", and other disciplines provided by the educational and professional program of higher education in the professional direction "Engineering Mechanics".
The purpose of the discipline "Technological equipment" is to study the designs of devices and the principles of choosing standardized and developing simple special technological equipment in order to take technically competent and effective solutions to the problems of equipping machining operations with progressive technological equipment in the future independently in production conditions.
According to the requirements of the educational and professional program, students after mastering the discipline must demonstrate:
Knowledge:
basic laws of the theory of basing blanks and products in devices; rules and procedure for choosing technological equipment and methods of its development; methods for choosing the appropriate design option for equipment from a number of alternative options; methods of economic justification of the expediency of the selected or developed equipment design, modern methods of equipment development in accordance with the set technological, organizational and other production tasks, methods for assessing the permissible values of errors in the installation of blanks or products in devices;
Skills:
justify and choose a standard system of technological equipment, effective in specified production conditions; develop the design of a simple special device; use standards and standards in the synthesis of equipment structures; assess the basing errors and ways to reduce them; create a device layout from sets of UZP, ZRP and UZPO;
Experience:
independent design design of modern technological equipment.
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
FC13. The ability to reasonably choose typical components when designing equipment for the developed technological process
FC16. Ability to justify the choice, determine the operating parameters of automated production equipment for machine-building enterprises and design their typical components
FC20. Ability to choose typical components of equipment when equipping technological processes
FC24. Ability to use professionally profiled knowledge and skills in the field of theoretical foundations of computer science and practical use of computer technology and the basics of programming to solve experimental and practical problems in the field of mechanical engineering.
And demonstrate the following programmatic learning outcomes:
PH18. Prepare initial data to substantiate technical solutions, apply standard calculation methods when designing or choosing purchased equipment.
PH22Conduct experiments according to specified methods with processing and analysis of results
PH24. Perform calculations of the parameters of design objects and performance indicators of mechanisms, machines, structures
PH25Design separate technological cutting operations and technological processes for processing machine parts of various classes, including using computer-aided design systems
RN27. Develop working design and technical documentation, draw up completed design work with verification of compliance of developed projects and technical documentation with standards, specifications and other regulatory documents

Prerequisites and post-requisites of the discipline (place in the structural and logical scheme of training in the relevant educational program)
To study the course "Technological equipment" you need to study the following disciplines: "Mechanics of materials and structures", "Theory of mechanisms and machines", "Theoretical mechanics", "Engineering and computer graphics", "Technology of mechanical engineering", "Theory of cutting".
The course "Technological equipment" is basic for mastering the disciplines: "Assembly processes in mechanical engineering" and "Special methods of assembling aviation units". Design of technological equipment is up to 40% of the graphic part of further course and diploma projects in mechanical engineering technology.


Contents of the course 

	Titles of content modules and topics
	Number of hours

	
	Full-time

	
	Just
	including

	
	
	l
	See
	Lab
	Indus
	s.r.

	Content module 1 Classification, structure and systems of technological equipment.

	Topic 1.1 Basic concepts and definitions. The role of technological equipment in improving the efficiency of mechanical assembly production. Classification and systems of devices.
	3
	1
	
	
	
	2

	Topic 1.2 The structure of the layout of technological equipment.
	5
	1
	
	2
	
	2

	Topic 1.3 Pre-project analysis, construction algorithm and block diagrams of devices
	8
	2
	2
	2
	
	2

	Total content module 1
	16
	4
	2
	4
	
	6

	Content module 2 Design and calculation of devices

	Topic 2.1 Basing, fixing and errors in the installation of blanks in the device
	10
	2
	
	4
	
	4

	Topic 2.2 Power calculation of devices.
	14
	2
	2
	4
	
	6

	Topic 2.3 Calculations of the accuracy and strength of devices
	10
	2
	2
	2
	
	4

	Topic 2.4 Designing customizable devices and layouts with USP.
	10
	2
	2
	2
	
	4

	Topic 2.5 Justification of technological equipment in the conditions of small-scale production of heavy engineering
	9
	1
	2
	2
	
	4

	Total content module 2
	53
	9
	8
	14
	
	22

	Content module 3 . Designing control tools and auxiliary tools.

	Topic 3.1 Selection and justification of technical methods for monitoring product parameters
	6
	2
	2
	
	
	2

	Topic 3.2 Methods of designing control tools
	5
	1
	2
	
	
	2

	Topic 3.3 Selection, design and calculation of an auxiliary tool.
	5
	1
	2
	
	
	2

	Topic 3.4 Evaluating the effectiveness of the use of devices
	5
	1
	2
	
	
	2

	Exam
	30
	
	
	
	
	30

	Total content module 3
	51
	5
	8
	
	
	38

	Total hours
	120
	18
	18
	18
	
	66

	
	
	
	
	
	
	
	



Learning Materials and Resources
Basic
1. Borovik A.I. Technological equipment of mechanical assembly production. Textbook. - K.: "Condor", 2008. – 726 p.
2. Bozhenko L.I. Technology of mechanical engineering. Design of technological equipment: Manual. – Lviv: Svit, 2001. – 296 p. 
3. Gevko B.M., Dychkovsky M.G., Matviychuk A.V. Technological equipment. Control devices. Textbook – K.: "Condor", 2009. – 220 p.
4. Andreev G. N., Novikov V. Yu., Schyrtladze A. G. Designing technological equipment for machine-building production: Ucheb. Accessories for machine-builders. Special. university/ Ed. Y. M. Solomentseva. - 3rd ed., erased. - M.: Vyssh. shk., 2001.-415 p.
5. Control and measuring devices of technological machines : textbook / Ed. prof. Z. A. Stetska. – Lviv: Lviv Polytechnic National University Publishing House, 2008. – 321 p.
Secondary
6. Kuznetsov Yu.I., Maslov A.R., Baikov A.N. Equipment for CNC machines: Worker.- M.: Machine Building, 198Z.- Z59s.
7. Universal-сборная и переналаживаемая osnastka. /A.I. Zhabin, G.P. Kholod, V.A. Zdor et al. K.: Technics, 1982. – 262s
8. Shubnikov K.V., Baranov S.E., Shnitman L.I. Unified renalizhivaemnye mediums izmereniya. /L.: Mechanical Engineering, 1978. – 200 p.
9. Станочные приспообления. Worker. In 2 vols./Ed. soviet: B.N.Vardashkin (prev.) and dr. – M.: Machine-building, 1984. - Vol. 1 /Pod ed. B. Vardashkina, A.A. Shatilova, 1984. – 592 p.
10. Станочные приспообления. Worker. In 2 vols./Ed. soviet: B.N.Vardashkin (prev.) and dr. – M.: Machine-building, 1984. - Vol. 2 /Pod ed. B. Vardashkina, A.A. Shatilova, 1984. – 656 p.
11. Anserov M.A.  Accessories for metal-cutting machines. Izd.   4th, ispr. and extra. - L.: Mechanical Engineering, 1975. - 656 p.
12. Goroshkin A.K. Accessories for metal-cutting machines: Spra-vochnik.- M.: Machine-building, 1979.- 303 p.
13. 
Educational content
Methods of mastering the discipline (educational component)
Content module 1 Classification, structure and systems of technological equipment.

Topic 1.1 Basic concepts and definitions. The role of technological equipment in improving the efficiency of mechanical assembly production. Classification and systems of devices.
The concept of technological equipment of mechanical assembly production. Devices as one of the types of technological equipment. Service purpose and requirements for the design of the device. The role and importance of devices in mechanical engineering as a way to increase labor productivity and product quality, reduce their cost of facilitation and increase the safety of workers.
Classification of devices for the intended purpose, according to the level of specialization, automation and other signs. Systems of machine tools and control methods. Their purpose, characteristics, principles of choice. Efficiency of use
Literature: [1]p.13-16; [3] pp. 3-9;  [6] pp. 7-12, p.12-19; [4] c.5-9; [2] pp.5-14; [10] c.5-6.

Topic 1.2 The structure of the layout of technological equipment.
The structure of devices. The elements, mechanisms and devices that make up the layout of the devices. Installation elements, clamping elements, rotary and dividing mechanisms. The engines of devices their purpose are types of construction, requirements for them and limits of use. Elements of devices to ensure the direction and control of the position of the tool, their purpose, design, requirements for them. Basic elements and housings of devices, their purpose, requirements for them.
Literature: [2] p.15-29, 54-93; [7] pp. 138-149, 249-293, 327-374, 425-516; [10] pp.6-8.

Topic 1.3 Pre-project analysis, construction algorithm and structural diagrams of devices.
Factors that determine the choice of the system of equipment methods. Analysis of the "living environment" of the design object and the preliminary choice of possible layout solutions for the design of the device. The sequence of actions in the development of device designs. Development of structural diagrams of device layouts and assessment of the manufacturability of design options. Development of technical specifications for the design of devices.
Literature: [1] pp.654-689; [2] c.134-146; [3] pp.178-184; [10] pp.11-12.

Content module 2. Design and calculation of devices

Topic 2.1 Basing, fixing and errors in the installation of blanks in the device
Stages of development of the scheme of basing and fixing the blanks in the device. The basic principles that should be followed when developing basing schemes and fixing the workpieces in the device. Errors that appear as a result of the installation of blanks in the device and on the machine. Calculation and evaluation of the basing error, fixing, permissible and calculated error of the device.
Literature: [1] pp.17-50; [2] c.147-158; [3] pp.10-60, p.396-403; [10] pp.8-9.

Topic 2.2 Power calculation of devices
Characteristics of external forces acting on the workpiece during its processing on the machine. Algorithm for the implementation of design and verification power calculations and their need. The principle of power calculation, based on the ideas of a solid body under the influence of the spatial system of action of forces. Flowchart of power calculation. Calculation of the clamping force of the workpiece and the force that creates the drive. Parameters of the drive clamping mechanisms. Selection and justification of the layout of clamp mechanisms and drives. Examples of power calculation for the most common schemes for installing and clamping the workpiece during turning, milling and drilling operations.
Literature [1] pp.51-203; [2] c. 30-53, 404-406; [3] pp. 61-155; [7] pp. 44-72, 200-308.

Topic 2.3 Calculations of the accuracy and strength of devices.
Analysis of errors that may occur during the processing of parts, their connection with the required processing accuracy and the required accuracy of devices Calculation of the permissible error of the device. Dimensional analysis of the layout of the device and the calculation of errors and permissible deviations of dimensions, ensuring the accuracy of the location of the workpiece in the device. The choice of structural materials from which it is worth performing parts of devices, as well as types of coatings with other metals. The choice of parts processing methods. Verification and design calculations of the size of the elements of devices according to the conditions of strength.
Literature: [1] pp.609-645; [3] pp.184-189.

Topic 2.4 Designing customizable devices and layouts with USP.
Design and technological classifier of layouts of reconfigurable devices for group processing of parts. Features of creating layouts of reconfigurable devices using a design and technological classifier. USP systems with T-shaped grooves and coordinate-fixing holes. Principles and sequence of compilation of layouts of devices with elements of USP.
Literature: [3] pp.196-208; [9] pp. 117-150; [2] c. 344-367;  [10] pp.15-16.

Topic 2.5 Justification of technological equipment in the conditions of small-scale production of heavy engineering
Centers of technological equipment, structure, organization, functions their role in technological equipment, re-equipment and modernization of production, reducing the time of preparation of production, improving the quality and competitiveness of manufactured products. Unification of methods of technological equipment in relation to the orientation and clamping of workpieces on the machine, control of product parameters and organizational equipment of the machine operator's workplace.
[4] pp.275-283.

Module 3. Designing control tools and auxiliary tools.

Topic 3.1 Selection and justification of technical methods for controlling the parameters of products.
Classification of controlled parameters of a part and composite units. Methods and technical methods of controlling the parameters of the product and their characteristics, features and area of effective use.
Literature: [1] pp.523-607; [3] pp.235-236; [4] pp.242-248; [10] pp.13-14.

Topic 3.2 Methods of designing controls.
Pre-project analysis of the "living environment" of controls. Development of a block diagram, specified parameters of products and a preliminary assessment of the measurement error. Features of the design of reconfigurable control devices. Control devices of automated production, their choice and justification, depending on the conditions of use. 
Literature: [3] pp.236-249; [4] pp.248-254

Topic 3.3 Selection, design and calculation of an auxiliary tool.
Auxiliary tool. Pre-project analysis of the situation, justification of the structural scheme of the construction of the instrumental system. The concept of an instrumental system Classification and structure of an auxiliary tool for lathes. Tool equipment system for heavy lathes. Auxiliary tools for CNC machines and milling-drilling-boring group.
Literature: [2] pp.224-250; [3] pp.208-220; [10] pp.14-15.

Topic 3.4 Evaluating the effectiveness of the use of devices.
Technical organizational and economic analysis of design options for devices. Methods of calculating the efficiency and efficiency of using special, universal, reconfigurable and universally composed technological equipment. Ergonomics and labor protection when using machine tools.
Literature: [1] pp.689-692; [2] c. 329-343; [3] pp.189-192; [10] pp.16-17.

Practical classes
Recommended topics of practical (seminar) 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:
1. Review of technological equipment structures.
a. Analysis of real machine tools. Finding the principle of their work.
b. Sketch of the part intended to be fixed.
2. The choice of fastening. Calculation of the fixation force.
a. Requirements for fixing the part.
b. Arrangement of forces acting on the part (cutting forces, support reactions, fastening forces, friction forces, weight of the workpiece)
c. Calculation of the fixation force through the equilibrium equation.
3. Kinematic drive scheme. Calculation of the drive.
a. Sketch of the kinematic drive scheme.
b. Calculation of the gear ratio of the mechanism.
c. Calculation and selection from standard series of engines.
4. Calculation of strength.
a. Search for the most loaded part of the device.
b. Calculation of the load on the part.
c. Verification calculation of the internal voltage in the part.
d. Design calculation of the size of the part at a given voltage.
5. Calculation of the accuracy of the device.
a. Search for links that affect the accuracy of the device.
b. Calculation of the accuracy of the device.
6. Designing a debugging card for a coordinate measuring machine.
Additional:
7. Measurement scheme in the design of instrumentation.
8. Analysis of the technological capabilities of the instrumental system of cutting tools

Laboratory works
Laboratory work is carried out on the equipment of the laboratory of the department. Subject to the inaccessibility of the laboratory, the work is carried out virtually with the help of computer programs developed at the department.
Recommended list of laboratory works (computer workshops)
1. Determination of the error of basing in the prism
2. Determination of the error of basing parts on the finger and cut finger
3. Investigation of the effect of the spindle speed of the lathe on the clamping force of the workpiece
4. Study of the conditions for fixing blanks in the clamping elements of machine tools
5. The study of the conditions for fixing the workpiece when boring holes
6. Investigation of the accuracy of boring thin-walled rings when clamping in the cartridge
Additional:
7. Adjustment of the tool in the machine tool for milling the keyed groove
8. Study of clamping conditions in devices of the first and second type during end milling.
9. Investigation of the error of installing the workpiece in the device from the clamping force
10. Designing a self-centering lunet.

Independent work of a student / graduate student
Individual tasks in the form of calculated graphic work are performed by solving the following tasks:
- prepare initial data and develop a technical task (TOR) for the design of a special machine tool or for the layout of the device of the system UZP, ZRP, UZPP to equip the technological operation;
-calculate the basing errors (if any) for the sizes maintained for the operation;
- choose the design of the installation elements of the device for the technical implementation of the theoretical basing scheme substantiated in the vehicle;
-calculate the clamping force(s) required for reliable fastening of the workpiece;
-develop a scheme and determine the main parameters of the clamping mechanism;
-to develop a general type of device design or a sketch of the layout of UZP, ZRP, UZPP;
-perform calculations of the device for accuracy and determine the technical requirements for its manufacture;
- calculate the weakest links of the device for strength or rigidity;
-draw up an assembly drawing of the device and develop a specification;
-determine the approximate cost of the device

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-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)
Distribution of study time by type of classes and tasks in the discipline according to
with a working curriculum 			
	Semester
	Just
	Distribution by semesters and types of classes
	FDM
	RGR
	Exam

	

	

	Lek.
	Prak.
	Lab.
	SRS
	

	

	


	7
	120
	18
	18
	18
	
	2
	
	14

	
	
	
	
	
	
	
	
	

	Just
	120
	18
	18
	18
	
	2
	
	14



The student's rating in the discipline consists of points that he receives for:
- execution and defense of 5 practical works - 25 points;
- modular test work in two parts - 20 points;
- attendance of the lecture 15lek. 1 point each – 15 points;
- the answer to the exam  is 40 points.

Rating (weight) points system and evaluation criteria
1. Practical work (r1)
	Score
	Points
	Evaluation criterion

	A
	5,00
	No comments on the work

	B
	4,00
	Non-essential remarks

	C
	3,00
	Comments on the results

	D
	2,00
	The work has significant errors

	E
	1,00
	The work was carried out, but not checked

	Fx
	0,00
	Work not done, report missing



2. Modular control (r2)
Rating points for one part of the MKR				
	Score
	Points
	Evaluation criterion

	A
	10
	Correct answer to more than 90% of questions

	B
	8
	Correct answer to 80% of questions

	C
	6
	Correct answer to 70% of questions

	D
	4
	Correct answer to 60% of questions

	E
	2
	Correct answer to 50% of questions

	Fx
	0,0
	The correct answer to less than 50% of the questions or the student was absent


3. Penalty and incentive points
The overall rating in the discipline includes incentive points (Table 6). The total amount of incentive points may not exceed 60 x 0.1 = (+ 6) points.
	Action
	Points

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

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

	Application of the original approach in solving problems
	plus 1 point



5 Conditions of boundary certification
For the first certification, the schedule provides for the implementation of:
submission of at least 2 practical works — 2х5=10 points; Attendance of the lecture 6х1=6b.
Which is the total of 10+3=16 points. Thus, to obtain "satisfactory" from the first milestone certification, a student must have at least 16x0.5 = 8 points.
For the second certification, the schedule provides for the implementation of:
submission of at least 4 practical works — 4х5=20 points; writing the first half of ICR: 10b, attending lecture 12x1=12b
Thus, in order to obtain "satisfactory" from the second milestone certification, a student must have at least 42x0.5 = 21 points.
6. Criteria for evaluating the exam.
The exam consists of three questions, the weight of one question is 10 points, the weight of the other two questions is 15 points. The maximum number of points for the success test is 10x1 + 15x2 = 40 points.
The criterion of examination assessment is defined as the sum of the quality of answers to each task of the ticket according to the table.
	ESTC
	Points
	Evaluation criterion

	A
	15 (10)
	Excellent answer (at least 95% of the information), possible insignificant comments and inaccuracies

	B
	13 (9)
	Very good answer (at least 85% of information), there are no errors, the answer to the vast majority of questions, creative thinking

	C
	11 (8)
	Good answer (at least 75% of the information), there are no errors, the answer to most questions, some shortcomings

	D
	9 (6)
	A sufficient answer (at least 60% of the information) is a remark, the answer is only to part of the questions

	E
	7(4)
	Satisfactory answer (at least 60% of information), significant errors, answer to single questions, cannot explain the results

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



8. Calculation of the rating scale for 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 in the discipline.
	RD = RС + RE
	ECTS evaluation
	Traditional evaluation

	95-100
	A
	Perfectly

	85-94
	B
	very good
well

	75-84
	C
	

	65-74
	D
	Satisfactory
enough

	60-64
	E
	

	< 0,6
	Fx
	Disappointing

	< 0.5 or other conditions for admission to the exam have not been met
	F
	not allowed


A prerequisite for admission to the exam is the implementation of the MKR-1, the enrollment of all practical work provided for by the program, as well as the starting rating of Rc of at least 50% of RC. That is, not less than RC = 0.5x60 = 30 points.
Students who scored during the semester a rating in a discipline greater than 0.5 x Rc = 30 points are admitted to the exam.
Students who scored a rating in a discipline of less than 0.5 x Rc = 25 points during the semester (grade F) 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.
Students who received a rating in the discipline of at least 0.95 x Rc = 57 points during the semester and fulfilled the condition of admission to the exam have the opportunity to receive a credit grade "automatic". In special cases, the student has the opportunity to receive a credit mark "automatic" at 0.9 x Rc = 54 points
Additional information on the discipline (educational component)
Tasks for modular test.
· Find the basing error.
· Find the fixation force during surface treatment.
· Find the necessary force of the engine.
Exam questions
Theoretical questions
· The composition of technological equipment. Determination of the device and machine device.
· Purpose and use of devices.
· General requirements for the design of machine tools.
· Device classification.
· The error of installing blanks in the device.
· Intersectoral systems of technological equipment: NSO, OUZO, UZPO.
· Intersectoral systems of technological equipment: ZRO, UBO, UNF.
· Industry systems of technological equipment.
· The choice of machine device for seriality.
· Classification of devices according to: purpose, technological feature, method of layout, degree of specialization and mechanization.
· Elements of the layout of machine tools. Their purpose.
· Requirements for the installation elements of devices.
· Installation elements of devices: support pins.
· Installation elements of devices: adjustable supports.
· Installation elements of devices: support plates
· Installation elements of devices: prisms.
· Installation of blanks in self-centered cartridges.
· Installation of blanks on the mandrel.
· Installing blanks on your fingers.
· Elements for fixing blanks: screw.
· Elements for fixing blanks: high-speed vise.
· Elements for fixing blanks: hide.
· Elements for fixing blanks: eccentric vise.
· Elements for fixing blanks: split elastic sleeves.
· Membrane cartridges.
· Lock designs for rail and lever clamps.
· Combined vise.
· Clamping mechanisms for multi-seater devices.
· Clamping mechanisms of an automated type.
· Technical characteristics, types and requirements for drives of clamping devices of devices.
· Drives of clamping devices devices: pneumatic.
· Drives of clamping devices devices: hydraulic.
· Drives of clamping devices devices: pneumohydraulic.
· Drives of clamping devices devices: electric.
· Drives of clamping devices devices: magnetic.
· Drives of clamping devices devices: vacuum.
· Calculation of mechanisms for fixing blanks: screw.
· Calculation of mechanisms for fixing blanks: lever.
· Calculation of mechanisms for fixing blanks: wedge.
· Pre-design analysis in the design of machine tools
· The procedure for designing machine tools.
· Types of bases and basing.
· Components of installation error.
· Rules for choosing bases.
· Calculation of the error based on the prism.
· Calculation of the error based on the fingers.
· General principles of force calculation.
· The reserve ratio in the power calculation. Select the point of application of the fixation force.
· Calculation of the elements of devices for strength.
· Components of errors that occur when installing the workpiece in the device.
Examples of tasks in the exam.
· Describe the basing and clamping of the part in the proposed device. Describe the fastening of this device on the machine.
· Calculate the clamping force when milling the upper plane with an end cutter if Pz=400 N, Py/Pz=0.8, Pz/Px=0.6, k=5.5.
· Check for strength the central tack stud (position 8) if it is made of steel in which [σ]=780 MPa.
Ticket structure
Theoretical question - 5 points.
The task of describing the work of the device is 10 points.
The task of calculating the required drive force is 20 points.
The task of checking the strength of the element of the device is 5 points.

Work program of the discipline (syllabus):
Compiled by Ph.D., associate professor kaf.  Mechanical engineering technologies Medvedev V.V.
Approved by the Department of Mechanical Engineering Technology (protocol No 1 dated 30.08.2022)
Approved by the Methodical Commission of the Faculty (protocol No 1 dated 30.08.2022)
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