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	Department of Machine Design

	Machine parts and design basics. 
Course project
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
	Automated and robotic mechanical systems NN MMI; 
Dynamics and strength of MMI machines; 
Design and design of NN MMI machines;
Technologies for the production of aircraft NN MMI; 
Mechanical engineering technologies NN MMI.

	Discipline status
	Normative

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

	Year of preparation, semester
	3rd year, spring semester

	Volume of discipline
	45 hours (1.5 credits), SRS 45 hours

	Semester control/ control measures
	Credit, protection

	Schedule of classes
	The schedule is not provided. Consultations with the supervisor during the semester. The time and date are determined separately with each group.

	Language of teaching
	Ukrainian

	Information about the course leader / teachers
	Doctor of Technical Sciences, prof. Salenko Alexander Fedorovich. +380686594795 (Viber, Telegram).  salenko2006@ukr.net
Assistant Gavrushkevich Natalia Valerievna, +38 0682277424, +380934084894 (viber, telegram), gavrushkevichnataliya@gmail.com 
Ph.D., assoc. prof. Gavrushkevich Andrey Yurievich, +380676074220 (viber, telegram), gavrushkevich78@gmail.com
Ph.D., Art. teacher Petryshyn Andrey Igorevich, +380 97 697 10 04 (viber, telegram), kvm_mmi@ukr.net
Ph.D., Art. teacher Protsenko Pavlo Yuriiovych, +380 95 085 01 50 (viber, telegram), kvm_mmi@ukr.net
Century. teacher Gorbatenko Yuriy Pavlovich, +380 50 173 42 39 (viber, telegram), kvm_mmi@ukr.net

	Course placement
	Googleclass


The program of the discipline
Description of the discipline, its purpose, subject of study and learning outcomes
Educationalcomponent "Machine parts and design basics. Course project" belongs to the normative cycle of professional training of the educational qualification level "bachelor" in the specialty 131 "Applied Mechanics".  Discipline is one of the basic educational components in the cycle of disciplines of the design profile.
The subject of study of the discipline are parts and assemblies of general-purpose machines, elements and components of industrial equipment, principles and methods of their rational design, selection of materials for manufacturing, as well as the basics of calculation, taking into account loads, operating modes and service life of the machine. 
The purpose of the discipline is the formation of competencies (according to the list of educational and professional program of specialty 131 – Applied Mechanics) for a student of the first (bachelor's) level of higher education of the degree "bachelor":  
General competencies:
ZK3. Ability to identify, set and solve problems.
ZK12. Ability to search, process and analyze information from various sources.
Professional competencies:
FC5. Ability to use analytical and numerical mathematical methods to solve problems of applied mechanics, in particular, to carry out calculations for strength, endurance, stability, durability, rigidity in the process of static and dynamic load in order to assess the reliability of parts and structures of machines.
FC7. Ability to apply computerized design systems (CAD), manufacturing (CAM), engineering research (CAE) and specialized application software to solve engineering problems in applied mechanics.
And demonstrate the following programmatic learning outcomes:
PH1. Choose and apply suitable mathematical methods to solve problems of applied mechanics.
PH4. Evaluate the reliability of machine parts and structures in the process of static and dynamic loading.
PH5. Perform geometric modeling of parts, mechanisms and structures in the form of spatial models and projection images and draw up the result in the form of technical and working drawings.
PH6. Create and theoretically substantiate the designs of machines, mechanisms and their elements on the basis of methods of applied mechanics, general principles of design, the theory of interchangeability, standard methods for calculating machine parts.
PH10. Know the designs, methods of selection and calculation, the basics of maintenance and operation of drives for machine and robotic equipment.
PH12. Skills in the practical use of computerized design systems (CAD), production preparation (SAM) and engineering research (CAE).
Prerequisites and post-requisites of the discipline (place in the structural and logical scheme of training in the relevant educational program)
The discipline "Machine parts and the basics of design, course project" in accordance with the structural and logical scheme of the educational program is based on the following disciplines:
- "Engineering and computer graphics", 
- "Technology of structural materials", 
- "Higher Mathematics", 
- "Materials Science", 
- "Electrical Engineering and Electronics", 
- "Theoretical Mechanics", 
- "Mechanics of materials and structures", 
- "Theory of Mechanisms and Machines", 
- "Theoretical foundations of heat engineering", 
- "Mechanics of liquid and gas", 
- "Metrology, standardization and certification", 
- "Machine parts and design basics."
In turn, the discipline "Machine parts and the basics of design.  Course project" is the basis for mastering professional disciplines,  performing a diploma project, as well as independent engineering activities in production.
A feature of the discipline is a wide variety of structural forms of parts and assemblies of machines and the need to take into account in their design specific working and manufacturing conditions, as well as the use of extensive reference books and state standards.
The knowledge and skills obtained in the study of the discipline are used in the implementation of the graduation project.
Contents of the course 
45 hours are allotted for studying the section (1.5 ECTS credits).
	Form of study
	Just
	Distribution of study time and types of classes
	Semester. Certification

	
	Loans
	Hours
	Lecture
	Pract.
	Labor.
	SRS
	

	Day
	1,5
	45
	-
	-
	-
	45
	100 points Standings



Principles and fundamentals of the creation of working machines and mechanisms used in general mechanical engineering. The main attention will be paid to the principles of transformation of movements, energy in machines, we will determine the most rational approaches to the creation of new machines. In addition, we will get acquainted with modern materials that allow machines to acquire the necessary properties, ensure their durability and labor capacity. We will pay attention to the ease of assembly of machines and assemblies, as well as their subsequent disposal. And finally, we will learn how to create new technical solutions, perform their calculations and functional optimization.
Approximate content of the course project:
1. The choice of an electric motor mechanical drive. Kinematic and power calculations of the drive.
2. Calculation of belt or chain transmission. Design of pulleys and stars.
3. Calculation of gear (worm) gear. Construction of gears and worm wheels. Development of an assembly drawing of the gearbox.
4. Calculation of gearbox shafts. Selection and verification calculation of veneers.
5. Modeling and calculation of the output shaft of the gearbox using computer engineering calculations (ANSYS)
6. Selection of rolling bearings for dynamic carrying capacity.
7. Selection and verification calculation of the coupling.
8. Development of an assembly drawing of a node, for example, a coupling.
9. Development of working drawings of gearbox parts and other components.
10. Development of a common type of drive in 3 projections on a frame or plate.
Control over the implementation of the course project is carried out by the manager, based on the calendar plan, which is an integral part of the task. Failure to appear of students without a good reason to check the completion of the stage is considered as a failure to fulfill the work schedule.
List of options
The project is carried out in the amount of 4 – 5 sheets of drawings of A1 format and an explanatory note in the amount of 40-50 pages with calculations confirming the operability of the design, the necessary diagrams and figures. When calculating, you should use the calculation methods learned in practical classes during the study of the credit module "Machine Parts and Design Basics".
Topics of course projects are devoted to the design of mechanical drives of general purpose. The design objects in 30 technical specifications (TK are attached) adopted the most common drives of machines in mechanical engineering, namely, general-purpose drives, drives of conveyors, conveyors, mechanical winches, test machines and devices for mechanization and automation of technological processes, which, as a rule, contain belt, gear, worm, chain, etc. transmissions, couplings, body parts, parts that ensure the rotational movement of gear parts; control devices and standard electric motors.
Learning Materials and Resources
Basic literature
1. Methodical instructions for the implementation of the course project on the discipline "Machine Parts" for students of machine-building specialties of all forms of education [Electronic resource] / NTUU "KPI"; way of life. V. A. Stadnik. – Electronic text data (1 file: 16.4 MB). – Kyiv : NTUU "KPI", 2015. – 106 p. – Name from the screen.  . – Access: https://ela.kpi.ua/handle/123456789/11312
2. Machine parts (KP on DM, laboratory work, tasks for the implementation of SRS and MKR) [Electronic resource] : textbook on the credit module for students of technical specialties / KPI them. Igor Sikorsky ; way of life. Yu.P. Gorbatenko. – Electronic text data (1 file: 7.62 MB). - Kyiv : KPI them. Igor Sikorsky, 2019. – 97 p. – Name from the screen.  – Access: https://ela.kpi.ua/handle/123456789/49107
3. Machine parts: course design: textbook for students of higher educational institutions / V.O. Malashchenko, V.V. Yankiv. - Lviv: Novyi Svit-2000, 2020. - 228 p.
4. Meshkov Yu . E. Course design of machine parts (gearboxes) : textbook / Y.E. Meshkov, O.A. Voitovich, I.A. Seliverstov, V.O. Tkach ; Kherson National Technical University, Department of Transport Systems and Technical Services. - Kherson, FOP Vyshemirsky V.S., 2019. - 229 p.
5. Malashchenko V.O. Machine details: course design: a textbook for students of higher educational institutions / V.O. Malashchenko, V.V. Yankiv. - Lviv: "Novyi Svit-2000", 2021. - 228 p.
Further reading
6. Couplings [Electronic resource] : textbook / KPI them. Igor Sikorsky ; way of life. O. G. Arkhipov, Y. P. Gorbatenko, O. P. Marinoshenko, N. I. Halaburda. – Electronic text data (1 file: 2.89 MB). - Kyiv : KPI them. Igor Sikorsky, 2021. – 231 p. – Name from the screen. https://ela.kpi.ua/handle/123456789/45679.
7. Heychuk, V.M. Optimization of components and parts of machine tools and machines with the help of the module "Analysis strained" Autodesk Inventor [Electronic resource] : a textbook for students studying in the specialty "Applied Mechanics" / V.M. Heychuk, K.M. Rudakov ; NTUU "KPI"; otp. Ed. O. O. Boronko. – Electronic text data (1 file: 6.72 MB). – Kyiv : NTUU "KPI", 2016. – 176 p. – Bibliogr.: pp. 162-164. – Name from the screen. – Access: http://ela.kpi.ua/handle/123456789/15414
8. Heychuk, V. M. Functional design of machine tools, robots and machines in Autodesk Inventor. Part I [Electronic resource] : textbook for students studying in the specialty "Industrial Engineering" / V.M. Heychuk ; KPI them. Igor Sikorsky. – Electronic text data (1 file: 13.39 MB). - Kyiv : KPI them. Igor Sikorsky, 2017. – 394 p. – Name from the screen. – Access: http://ela.kpi.ua/handle/123456789/19859
9. Tutorial "Machine Parts". "The use of modern CAD/CAE systems in the calculations of machine parts" to perform laboratory work on the discipline [Electronic resource]: textbook. posib. for students studying in the specialty 131 "Applied Mechanics" specialization "Technologies of computer design of machine tools, robots and machines", "Tool systems of engineering design" and specialty 133 "Industrial engineering" specialization "Metal-cutting machines and systems", "Tool systems" / O.V. Danylenko, I.I. Verba; KPI them. Igor Sikorsky; KPI them. Igor Sikorsky. Electronic text data (1 file: 2.0 MB). - Kyiv: KPI them. Igor Sikorsky, 2020. – 53 p. – Name from the screen. – Access: https://ela.kpi.ua/handle/123456789/31515
10. Rolling bearings. Ch. 2. Roller bearings [Electronic resource] : educational visual aid for students of the specialty 131 "Applied Mechanics", 133 "Industrial Engineering" / KPI them. Igor Sikorsky ; way of life. A. K. Skuratovsky. – Electronic text data (1 file : 2.53 MB). - Kyiv : KPI them. Igor Sikorsky, 2019. – 52 p. – Name from the screen. – Access: https://ela.kpi.ua/handle/123456789/26725 
11. Rolling bearings. Part 1. Ball bearings [Electronic resource] : educational visual aid for students of the specialty 131 "Applied Mechanics", 133 "Industrial Engineering" / KPI them. Igor Sikorsky ; way of life. A. K. Skuratovsky. – Electronic text data (1 file: 2.94 MB). – Kyiv: KPI them. Igor Sikorsky, 2018. – 51 p. – Name from the screen.  – Access: https://ela.kpi.ua/handle/123456789/24465
12. Bearings slip [Electronic resource] : educational visual aid for applicants for a bachelor's degree in the specialties 131 "Applied Mechanics", 133 "Industrial Engineering" / KPI them. Igor Sikorsky ; way of life. A. K. Skuratovsky. – Electronic text data (1 file: 2.03 MB). – Kyiv : KPI them. Igor Sikorsky, 2019. – 38 p. – Name from the screen.  – Access: https://ela.kpi.ua/handle/123456789/31982
13. Skuratovsky, A. K. Constructions of mechanical couplings [Electronic resource] : educational visual aid / A. K. Skuratovsky ; NTUU "KPI". – Electronic text data (1 file: 3.68 MB). – Kyiv : NTUU "KPI", 2012. – Name from the screen.  – Access: https://ela.kpi.ua/handle/123456789/1826
14. Poleshko O.P. Machine parts. Laboratory workshop: Textbook / O.P. Poleshko, M.S. Bloshchytsin. – K.: NTUU "KPI", 2011. – 87 p.
15. Konovalyuk D.M. Machine parts. Practicum / D.M. Konovalyuk, R.M. Kovalchuk, V.O. Baybula, M.M. Tolstushko. – K.: Condor, 2009.- 278 p.
16. Stadnik, V. A. Calculation and design of shafts. Selection of rolling bearings by dynamic carrying capacity [Electronic resource] : textbook / V.A. Stadnik ; NTUU "KPI". – Electronic text data (1 file: 15.2 MB). – Kyiv : NTUU "KPI", 2014. – 128 p. – Name from the screen. – Access: https://ela.kpi.ua/handle/123456789/7848
17. Methodical instructions for the implementation of the course project on the credit module "Machine Parts" for students of the direction of training 6.050501 "Applied Mechanics", professional direction "Engineering of logistics systems" [Electronic resource] / NTUU "KPI" ; way of life. Yu.P. Gorbatenko, O.V. Zakora. – Electronic text data (1 file: 3.22 KB). - Kyiv : KPI them. Igor Sikorsky, 2014. – 53 p. – Name from the screen.  – Access: https://ela.kpi.ua/handle/123456789/49135
18. The choice of the electric motor, kinematic and power calculations of the mechanical drive. Calculation and design of gears with flexible knitting: Methodical instructions for the implementation of home tests on the discipline ,,Machine parts'' for students of engineering specialties of all forms of education: Electronic educational edition /Ucl.: V.A.Stadnik - K.: NTUU ,,KPI'', 2012, - 57 p. – Name from the screen. – Access: https://ela.kpi.ua/handle/123456789/1852
19.  Calculation and design of gears [Electronic resource] : methodical instructions for the implementation of home tests in the discipline "Machine Parts" for students of engineering and mechanical specialties of all forms of education / NTUU "KPI"; way of life. V. A. Stadnik. – Electronic text data (1 file: 5.07 MB). – Kyiv : NTUU "KPI", 2013. – 112 p. –Name from the screen. – Access: https://ela.kpi.ua/handle/123456789/2680
20. Calculation and design of worm gears: Methodical instructions for the implementation of home tests in the discipline,,Machine parts'' for students of engineering specialties of all forms of education: Electronic educational edition /Ukl. V.A.Stadnyk – K.: ,,NTUU ,,KPI'' 2013, - 47 p. – Name from the screen. – Access: https://ela.kpi.ua/handle/123456789/2681
21.  Stadnik, V. A. Construction of cast parts. Plates and frames. Fastening equipment to the foundation [Electronic resource] : guidelines for the implementation of the course project on the discipline "Machine Parts" for students of specialties 131 "Applied Mechanics", 133 "Industrial Engineering" / V. A. Stadnik ; NTUU "KPI". – Electronic text data (1 file: 3.34 KB). – Kyiv : NTUU "KPI", 2016. – 77 p. – Name from the screen. –  Name from the screen. – Access: https://ela.kpi.ua/handle/123456789/16072


Methods of mastering the discipline (educational component)
Methodical recommendations for the implementation of the course project, its features, rules and norms of design documentation are contained in the electronic publications of KPI developed by the department. Igor Sikorsky. In some cases, when the subject of course design is determined by the elements of scientific novelty for participation in the All-Ukrainian competition of students' scientific works, recommendations for the design and calculation of nodes, as well as a list of necessary literature for familiarization, are provided by the head of the course project.
Course projects carried out in full (explanatory note and drawings, specifications, posters) according to the task are allowed for protection. The explanatory note is drawn up in accordance with the requirements of the ESCD and the USTD.
Electronic versions of materials should be sent for review by the commission to Google class and / or Telegram / Google for one or two weeksor before protection. 
The dates of protection of course projects on the first information should be announced in the googclass in early May 2023 (approximately this is the last two weeks of the semester).
Calendar plan for the implementation of the course project
	No p.p.
	The name of the stages of the course project
	Literature, information resources
	Required drawings
	Deadline for the project stages

	1
	Selection of literature, selection and study of prototypes, drawing up software sections: "Introduction", "Purpose and scope of the design product (drive)", "Technical characteristics", "Description and justification of the selected design".
	1,2,3,4,19
	
	
1 certification (week 8)

	2
	3. Calculations confirming the operability and reliability of the structure. 
3.1. The choice of electric motor in terms of power. 
3.2. Kinematic calculation of the mechanical drive. Determining the total gear ratio and choosing an electric motor by rotational speed. 
3.3. Breakdown of the gear ratio of the gearbox by stages (for two-stage gearboxes).
3.4. Power calculation of the drive (determination of torques on the drive shafts).
	1,2,3,4,19
	
	

	3
	3.5. Calculation of belt and / or chain transmission.
	1,2,3,4,18,19, 
	
	

	4
	3.6. Calculation of gear (worm) gears of the gearbox.
	1,2,3,4,20,21
	
	

	5
	3.7. Calculation of gearbox shafts (approximate, preliminary and test calculations). 
3.8. Selection of rolling bearings according to the dynamism of carrying capacity. 
3.9. Selection and verification calculation of veneers .
	1,2,3,4,16
	
	

	6
	Development of a draft design (layout) of the general type of gearbox.
	1,2,3,4
	
	10-11 week

	7
	Development of a technical project: development of an assembly drawing of a gearbox in three projections
	1,2,3,4, 7,8,9
	Drawingik A1
	12-13 week

	8
	3.10. Modeling and calculation of the output shaft of the gearbox using a system of computer engineering calculations. Analysis of the stress-strain state of the shaft by the method of finite elements. Conclusions in comparison with the classical methods of calculation.
	1,2,3,4, 7,8,9,11, 12
	Poster A1
	13 week


	9
	3.11. Design of the housing and gearbox cover. 
3.12. Lubrication of toothed wheels and bearing units of the gearbox. 
3.13. Selection and verification calculation of the coupling. 
3.14. Calculation and design of other parts (slabs, tensioning devices, foundation development, etc.).
	1,2,3,4,6,23
	
	2 certification (week 14)

	10
	4. Description of work on the use of drive
5. The level of standardization and unification.
	1,2,3,4
	
	15-16 week

	11
	Development of an assembly drawing of a coupling and / or other assembly unit.
	1,2,3,4
	Drawingik
	

	12
	Development of a drawing of a general type of mechanical drive and drawing up specifications for it.
	1,2,3,4
	Drawingik A1
	

	13
	Development of a working project: development of working drawings of gearbox parts or other assembly units (gears, shafts, body parts). Registration of software.
	1,2,3,4
	Drawingik A1
	

	14
	Submission of a completed course project for review.
	8, 10
	
	Last week or two before the scoring session

	15
	Protection of the course project.
	
	
	Scoring session



Politics and control
Policy of the discipline (educational component)
Attending classes
The rules for attending classes 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. 
The rules of conduct in the classroom (activity, preparation of short reports or texts, disconnection of telephones, the 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 the KPI. Igor Sikorsky"  https://osvita.kpi.ua/node/39.
Protection rules 
Each student personally passes the course project before the commission. 
Procedure for appealing the results of control measures 
Students have the opportunity to raise any issue that relates to the control procedures and expect it to be addressed in accordance with predetermined procedures. Students have the right to challenge the results of control measures, but necessarily reasonably explaining which criterion they do not agree with in accordance with the assessment letter and/or comments. Read more: Order NoNON/228/2022 of 21.07.2022 "On approval of the new version of the regulation on appeals in the KPI them. Igor Sikorsky",  https://document.kpi.ua/2022_HOH-228.
Academic integrity 
The policy and principles of academic integrity are defined in Section 3 of the Code of Honor of the National Technical University of Ukraine "Igor Sikorsky Kyiv Polytechnic Institute". Read more: https://kpi.ua/code and regulated "Regulations on the system of prevention of academic plagiarism in the KPI. Igor Sikorsky" https://osvita.kpi.ua/node/47; the provision "Regulations on the resolution of conflict situations in the KPI them. Igor Sikorsky" https://osvita.kpi.ua/2020_7-170.
Norms of ethical behavior 
The norms of ethical behavior of students and employees are defined in Chapter 2 of the Code of Honor of the National Technical University of Ukraine "Igor Sikorsky Kyiv Polytechnic Institute". Read more: https://kpi.ua/code
Types of control and rating system for evaluating learning outcomes (RSO)
Evaluation of the learning outcomes of applicants for higher education is carried out in accordance with the "Regulations on the system of evaluation of learning outcomes in the KPI. Igor Sikorsky, approved and put into effect by order No. 1/273 of 14.09.2020, as amended by order No. NON/131/2022 of 03.05.2022,  
https://osvita.kpi.ua/sites/default/files/downloads/Pologennia_RSO_2022.pdf
The RSO of the course project has two components:
• starting – characterizes the quality of the explanatory note, text and graphic (illustrative) material: compliance with the established schedule of the course project, modernity and justification of the decisions made, the correctness of the application of methods of analysis and calculation, the quality of design, compliance with the requirements of regulatory documents, the quality of graphic material and compliance with the requirements of standards, etc. The size of the starting component is 60 points;
• protection component – characterizes the quality of the course project defense: the quality of the report, the degree of ownership of the material, the degree of justification of the decisions made, the ability to defend one's opinion, answers to questions from members of the semester control commission, etc. The size of the component for the protection of the course project is 40 points.
The course project consists of the tasks described in the schedule. Deadlines for completing tasks are set by the teacher at consultations.
The size of the scale of the starting component is 60 points, and the component of the defense is 40 points.
The minimum number of points in which a student is admitted to defense is 60% of the starting scale, that is, 36 points.
Execution of stage 3.10. "Modeling and calculation of the output shaft of the gearbox using a system of computer engineering calculations. Analysis of the stress-strain state of the shaft by the method of finite elements" is optional, but is a prerequisite for obtaining a score of "excellent" and "very good" based on the results of work and protection.
Also a necessary condition for obtaining an "excellent" and "very good" grade based on the results of the work for protection is the execution of calculations of all shafts and transmission of the drive and the presentation of calculations in the explanatory note.
Penalty and incentive points are not provided.
Conditions of milestone certification
Intermediate certification of students (hereinafter – certification) is a calendar boundary control. The purpose of the certification is to improve the quality of students' education and monitor the implementation of the schedule of the educational process by students.

	Criterion
	First certification
	Second certification

	Term of certification
	8th week
	14th week

	Conditions for obtaining positive certification,
(minimum score scored)
	Correct execution of at least 50% of the tasks of points 1-5 of the calendar plan (10 points)
	Correct implementation of at least 50% of the tasks of paragraphs 1-9 of the calendar plan (27 points)


Scoring Evaluation Criteria (Rз)
To evaluate the results of the defense of the course project, the department creates a commission for semester control. The credit grade from the course project is set based on the results of the project defense before the semester control commission. The defense of the course project is carried out during the last two weeks of theoretical study in the semester, before the start of the examination session.
The test is carried out orally in the form of a defense of their course project by each student. The standings consist of 8 questions. Each question is estimated at 5 points. The maximum number of points received during the defense of the course project is 40 points:
Rз=5 points 8 questions = 40 points.
The number of points for answers to one question of the test
	Points
	Evaluation criterion

	5,0
	Excellent answer (at least 95% of the information), possible insignificant comments and inaccuracies

	4,5
	Very good answer (at least 85% of information), there are no errors, the answer to the vast majority of questions, creative thinking

	4,0
	Good answer (at least 75% of the information), there are no errors, the answer to most questions, some shortcomings

	3,5
	A satisfactory answer (at least 65% of the information) is a remark, the answer is only to part of the questions

	3,0
	A sufficient answer (at least 60% of the information), significant errors, the answer to single questions, cannot explain the results

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


Calculation of the discipline rating scale (RD):
The sum of the weight points of control measures during the semester is: 
Rс = 60 points
The scoring component of the Rz scale is equal to (Table 8.4): 
Rз = 8 5 points = 40 points.
Thus, the rating scale for the discipline is 
RD = Rc + Rз = 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 of correspondence of rating points to assessments on a university scale

	Score
	Score

	100-95
	Perfectly

	94-85
	Very good

	84-75
	Well

	74-65
	Satisfactory

	64-60
	Enough

	Less than 60
	Disappointing

	Admission conditions not met
	Not allowed



Additional information
Questions to prepare for the defense of the course project
1. What is a project? Give a description of the drive you designed. Explain his work. 
2. What literature did you use in the development of the project? 
3. Tell us what requirements are imposed: a) for assembly drawings; b) to the working drawings of the parts; c) to the drawings of the general view; d) to the explanatory note; e) to the specifications. 
4. What original solutions of components and parts are applied by you? 
5. Give a description of the materials you used for the manufacture of components and parts of the project /brand, mechanical and other characteristics/. 
6. To what parts have you applied heat treatment? 
7. In what calculations and how is your load schedule taken into account? 
8. Describe the bearing units developed in the project. 
9. Give a description of the couplings used in the project. What other types of couplings do you know? 
10. Why is one of the shafts of the chevron gear performed floating? 
11. What methods against self-unscrewing threads are used by you? 
12. How are the safety equipment provided by you in the developed design? 
13. What factors determine the safety and permissible stresses? 
14. How is the lubrication of gears and drive bearings carried out? How is the control and replacement of lubricant? 
15. Specify the cases of use in the project of movable, transitional and immovable landings and their designation. 
16. What is the purpose of the veneers, their choice and calculation? 
17. Features of calculations for the strength of helical and conical gears. 
18. For what reasons is the number of worm measures chosen? 
19. What did you like most about the project you developed? 
20. Are there any bottlenecks in your project? How can I eliminate them? 
21. Describe the methods and control of belt tension? 
22. Tell us about the installation schemes for rolling bearings on the shafts. 
23. Tell us about the ways to adjust the radial-thrust rolling bearings and what they are. 
24. What is the regulation of conical transmission and how is it carried out? 
25. How was the required power and speed of the electric motor determined? 
26. How was the total gear ratio of the drive determined? 
27. How was the overall efficiency of the drive determined? 
28. What is the connection between the torques of low-speed and high-speed shafts? 
29. How was the total gear ratio divided by the stages of the drive and gearbox? 
30. What are the criteria for calculating gear, worm gear, belt drive, chain transmission (depending on the specified scheme)? What kind of recusals of detail is the calculation for each of the criteria associated with? 
31. Why is there a higher strength for the gear than for the wheel? 
32. How were the permissible loads in gears determined? 
33. According to which cycle change in gears: - bending tension; - contact stresses? 
34. What does the load concentration coefficient take into account and how does it depend on the hardness of the wheels? 
35. What determines the value of the coefficient of dynamic load? 
36. What are the standards for regulating the degree of accuracy in the manufacture of gears? 
37. What is the physical content of the overlapping coefficient and the tooth shape coefficient? 
38. What is the calculation of shafts: - approximate; -Approximate; -Refined. 
39. By what criteria did you select rolling bearings? 
40. What have you done to maximize unification? 
41. For what purpose is the thermal calculation of the gearbox carried out? 
42. What is the purpose of the shaft outlet and seals? 
In the process of protection, other questions can be asked on the topic developed by the student aboutthe computer.
Work program of the discipline (syllabus):
Compiled by:			          Doctor of Technical Sciences, prof. Salenko Oleksandr Fedorovych 
Assistant Gavrushkevich Natalia Valerievna
Ph.D., assoc. prof. Gavrushkevich Andrey Yurievich
Approved by the Department of Machine Design (protocol No 13 dated 19.07.2022)
Approved by the methodical commission of the educational and scientific mechanical engineering institute 
                    (Protocol No11 dated 29.08.2022)
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