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1. Description of the discipline

Machine elements

	Branch of knowledge, direction of training, specialty, educational-qualification level

	Education level
	bachelor

	Branch of knowledge   
	13 – Mechanical engineering

	Specialty
	133 – Industrial engineering

	Specialization
	

	Characteristics of the discipline

	Kind
	compulsory

	Total hours
	120

	Amount of ECTS credits 
	4

	The number of modules
	4

	Course project, hours
	

	Form of control
	Credit, exam, course project

	Indicators of academic discipline for full-time study

	 
	full-time education
	external form of education

	Year of training (course)
	3
	

	Semester
	5   and   6
	

	Lecture classes
	60
	

	Seminar classes
	0
	

	Laboratory classes
	60
	

	Individual work
	0
	

	Number of weekly class hours for full-time study
	4
	



2. The purpose and tasks of the discipline

The purpose of discipline is the formation of students’ systematic knowledge: using of structural materials, heat treatment, methods of calculation and design of general purpose parts, the application of modern methods of calculating passive gears, the choice of roller bearings, the assembly of kinematic schemes of actuators of agricultural machines, the use of the method of selecting the standard electric motors , reducers, mechanical couplings.
The aim of the discipline is as follows: to study the features of the calculation and design of general purpose components: gear gears and flexible couplings, shafts and axles, rolling bearings and sliding bearings, to master the specifics of the design of body parts and frames, to learn to independently design elements of agricultural machines ( parts, assembly units);
As a result of studying the discipline the student must
Know: basic structural materials used for the manufacture of machine parts, technological requirements for the design of typical machine parts, methods for calculating general purpose parts, execution of general drawings and work drawings of parts.
Be able to: form conditions of strength, depending on the type of deformation of the details and the nature of the change in stress; apply structural materials, depending on the type of load, type of parts, dimensions and shapes; analyze the working conditions of the parts to be designed, compile and correct the kinematic schemes of agricultural machine drives; perform work drawings of machine parts and assembly drawings of agricultural machinery units; use technical means and special computer support for the course project.

3. Program and structure of the discipline for:

 - full-time (part-time) forms of study:

	Names of modules and themes
	Number of hours

	
	full-time education
	external form of education

	
	weeks
	total
	including
	total
	including

	
	
	
	l
	p
	lab
	ind
	i.w
	
	l
	p
	lab
	ind
	i.w

	1
	2
	3
	4
	5
	6
	7
	8
	9
	10
	11
	12
	13
	14

	
Module 1. Transmissions. Part I/
5-th semester


	Theme 1. Introduction: What is Machine Design?
	1-2
	12
	4
	-
	4
	-
	4
	
	
	
	
	
	

	Theme 2. Transmission Mechanism. Gear.
	3-4
	12
	4
	-
	4
	-
	4
	
	
	
	
	
	

	Theme 3. Gear Failure
	5-6
	12
	4
	-
	4
	-
	4
	
	
	
	
	
	

	Theme 4. Involute Spur Gears
	7
	6
	2
	-
	2
	-
	2
	
	
	
	
	
	

	Total module 1
	
	42
	14
	-
	14
	-
	14
	
	
	
	
	
	

	
Module 2. Transmission. Part II. 


	Theme 1. Calculation of spur gear
	8-9
	12
	4
	-
	4
	-
	4
	
	
	
	
	
	

	Theme 2. Helical Spur Gear
	10-11
	12
	4
	-
	4
	-
	4
	
	
	
	
	
	

	Theme 3. Bevel Gear
	12-13
	12
	4
	-
	4
	-
	4
	
	
	
	
	
	

	Theme 4. Worm Gearing
	14-15
	12
	4
	-
	4
	-
	4
	
	
	
	
	
	

	Total module 2
	
	48
	16
	-
	16
	-
	16
	
	
	
	
	
	

	Semester
	
	90
	30
	-
	30
	
	30
	
	
	
	
	
	

	
Module 3. Drives. Shafts and bearings
6-th semester


	Theme 1. Chain transmissions
	1-2
	12
	4
	-
	4
	-
	4
	
	
	
	
	
	

	Theme 2. Belt transmissions.
	3-4
	12
	4
	-
	4
	-
	4
	
	
	
	
	
	

	Theme 3. Shafts and axles.
	5-6
	12
	4
	-
	4
	-
	4
	
	
	
	
	
	

	Theme 4. Sliding and rolling bearings.
	7-8
	12
	4
	-
	4
	-
	4
	
	
	
	
	
	

	Total module 3
	
	48
	16
	-
	16
	-
	16
	
	
	
	
	
	

	
Module 4. Couplings, springs, designing of reducers


	Theme 1. The combination of machine elements. Riveting couplings
	9-10
	12
	4
	-
	4
	-
	4
	
	
	
	
	
	

	Theme 2. Combining elements with tension
	11-12
	12
	4
	-
	4
	-
	4
	
	
	
	
	
	

	Theme 3. Slicing joints
	13-14
	12
	4
	-
	4
	-
	4
	
	
	
	
	
	

	Theme 4. Seals, lubricants and devices
	15
	6
	2
	-
	2
	-
	2
	
	
	
	
	
	

	Total module 4
	
	42
	14
	-
	14
	-
	14
	
	
	
	
	
	

	Semester
	
	90
	30
	-
	30
	-
	30
	
	
	
	
	
	

	Total hours
	
	180
	60
	-
	60
	-
	60
	
	
	
	
	
	




4. Themes of laboratory works
	№
	Labs
	Hours 

	1. 
	2
	3

	2. 
	Studying the design and determining the basic parameters of a cylindrical gearbox
	2

	3. 
	Adjustment of clutches of a closed worm gear
	2

	4. 
	Determination of the force of the previous tension of the flat pass
	2

	5. 
	Determination of the force of the previous tension of the wedge passive transmission
	2

	6. 
	Studying the design and determining the main parameters of the variator
	2

	7. 
	Study of design and research of speed variators
	2

	8. 
	Investigation of the resonance phenomenon of the rotating shaft
	2

	9. 
	Study of the design and determination of the main parameters of the bearings of sliding
	2

	10. 
	Determination of friction costs of bearings
	2

	11. 
	Research of work of bearing nodes
	2

	12. 
	Investigation of friction of bearing rollers
	2

	13. 
	Studying the elements of joints
	2

	14. 
	Research of safety couplings
	2

	15. 
	Investigation of springs “tension – compression”
	2

	16. 
	Determination of the volume of oil and lubrication conditions of gear units
	2




5. Test questions, sets of tests to determine the level of students’ knowledge.

Test 1
	Examination questions
(You can get up to 10 points for the answer to each question)

	1. Write advantages and disadvantages of belt drives.


	2.Define a module of gears. (A teacher gives 3 pinions or gears.)


	Tests
(You can get up to 10 points  )

	1. Write the main parameter of toothed gear:
	Write the symbol and name of it



2. List the criteria for choosing the standard compensating couplings::
	1
	Torque T on the driving shaft. 

	2
	Power Р on the driving shaft. 

	3
	Rotational speed of the shaft, n. 

	4
	The minimum diameter of the shaft dв.min 

	5
	The maximum diameter of the shaft dв.max 



3. Put these rolling bearings according to bearing classes::
	А – Radial bearins

Б – Angular contact bearings

В – Thrust bearing bearings
	1. 305
2. 3206
3. 7206
4. 1304
5. 8103
6. 2205
7. 4108
8. 9204
9. 6302



4. What stresses do you use for choosing the straight key:
	1
	Bending stress – σb. 

	2
	Shear stress – τs. 

	3
	Crushing stress – σcr. 

	4
	Compression stress – σс.

	5
	Torsion stress – τt.



5. What parameter do you use for tentative calculation of shaft:
	1
	Equivalent moment Мeq.

	2
	Torque Т.

	3
	Bending moment М.

	4
	Hardness of material НВ.


6. Which of the following features refers to the relevant gear?
	А – Bevel gear

Б – Spur gear
	1. ratio u=10…40
2. ratio  u=2…3
3. coefficient of efficiency., η =0,95…0,96
4. coefficient of efficiency, η=0,75…0,92
5. center to center distance aw
6. external cone distance Reі



7. Which of the following features refers to the relevant transmission mechanism?
	А – toothed

Б – belt drives 
	1. fixed ratio (u)
2. drive works for large distance
3. large coefficient of efficiency
4. small overall size
5. smooth operation, silent



8. What equation is used to find the dedendum diameter of the pinion in the spur gear:
	1
	
;

	2
	
;

	3
	
;

	4
	




9. What equation is used to find the the worm diameter factorі:
	1
	
;

	2
	
;

	3
	
;

	4
	
;


 
10. Write the main parameter of chain drive:
	Write the symbol and name of it






Test 2

	Examination questions
(You can get up to 10 points for the answer to each question)

	1. Standard drive elements and criteria for their selection


	2.Define a module of gears. (A teacher gives 3 pinions or gears.)


	Tests
(You can get up to 10 points  )

	1. Write the main parameter of toothed gear:
	Write the symbol and name of it



2. List the criteria for choosing the standard compensating couplings::
	1
	Torque T on the driving shaft. 

	2
	Power Р on the driving shaft. 

	3
	Rotational speed of the shaft, n. 

	4
	The minimum diameter of the shaft dв.min 

	5
	The maximum diameter of the shaft dв.max 



3. Put these rolling bearings according to bearing classes::
	А – Radial bearins

Б – Angular contact bearings

В – Thrust bearing bearings
	1. 305
2. 3206
3. 7206
4. 1304
5. 8103
6. 2205
7. 4108
8. 9204
9. 6302



4. What stresses do you use for choosing the straight key:
	1
	Bending stress – σb. 

	2
	Shear stress – τs. 

	3
	Crushing stress – σcr. 

	4
	Compression stress – σс.

	5
	Torsion stress – τt.



5. What parameter do you use for tentative calculation of shaft:
	1
	Equivalent moment Мeq.

	2
	Torque Т.

	3
	Bending moment М.

	4
	Hardness of material НВ.



6. Which of the following features refers to the relevant gear?
	А – Bevel gear

Б – Spur gear
	1. ratio u=10…40
2. ratio  u=2…3
3. coefficient of efficiency., η =0,95…0,96
4. coefficient of efficiency, η=0,75…0,92
5. center to center distance aw
6. external cone distance Reі



7. Which of the following features refers to the relevant transmission mechanism?
	А – toothed

Б – belt drives 
	1. fixed ratio (u)
2. drive works for large distance
3. large coefficient of efficiency
4. small overall size
5. smooth operation, silent



8. What equation is used to find the dedendum diameter of the pinion in the spur gear:
	1
	
;

	2
	
;

	3
	
;

	4
	




9. What equation is used to find the the worm diameter factorі:
	1
	
;

	2
	
;

	3
	
;

	4
	
;


 
10. Write the main parameter of chain drive:
	Write the symbol and name of it






Test 3

	Examination questions
(You can get up to 10 points for the answer to each question)

	1. The circular and normal modules of the helical spur gear. What is the difference between them


	2. Find the worm diameter factor. (A teacher gives a worm.)


	Tests
(You can get up to 10 points  )

	1. Write the main parameter of chain drive:
	Write the symbol and name of it



2. Which of the following features refers to the relevant transmission mechanism?
	А – toothed

Б – belt drives 
	1. fixed ratio (u)
2. drive works for large distance
3. large coefficient of efficiency
4. small overall size
5. smooth operation, silent



3. What equation do you use for tentative calculation of shaft::
	1
	
,

	2
	
,

	3
	
,

	4
	
,



4. Put methods of drive according to characteristics:
	А – Radial bearings

B – Angular contact bearings

C – Thrust bearing bearings
	1. 401
2. 8103
3. 6108



5. What equation is used to find the dedendum diameter of the pinion in the spur gear:
	1
	
;

	2
	
;

	3
	
;

	4
	




6. Write the main standard parameter of worm gear:
	Write the symbol and name of it



7. What equation do you use for finding the pitch diameter?
	1
	
;

	2
	
;

	3
	
;

	4
	
;



8. Which of the following features refers to the relevant transmission mechanism?
	А – toothed

Б – belt drives 
	1. fixed ratio (u)
2. drive works for large distance
3. large coefficient of efficiency
4. small overall size
5. smooth operation, silent



9. What equation is used to find the addendum diameter of the pinion in the helical spur gear:
	1
	
;

	2
	
;

	3
	
;

	4
	
;



10. List the criteria for choosing the standard reducer:
	1
	Torque T on the driving shaft. 

	2
	Required power Pengine required

	3
	Nominal angular velocity ωengine

	4
	The minimum diameter of the shaft dв.min 

	5
	The maximum diameter of the shaft dв.max 







Test 4
	Examination questions
(You can get up to 10 points for the answer to each question)

	1. Geometric parameters of the worm.


	2. Find the pitch diameter of pinion. (A teacher gives pinion.)


	Tests
(You can get up to 10 points  )

	
1. Which of the following features refers to the relevant gear?
	А – Bevel gear

Б – Spur gear
	1. ratio u=10…40
2. ratio  u=2…3
3. coefficient of efficiency., η =0,95…0,96
4. coefficient of efficiency, η=0,75…0,92
5. center to center distance aw
6. external cone distance Re



2. Which of the following features refers to the relevant transmission mechanism?
	А – toothed

Б – belt drives 
	1. fixed ratio (u)
2. drive works for large distance
3. large coefficient of efficiency
4. small overall size
5. smooth operation, silent



3. What equation is used to find the dedendum diameter of the pinion in the spur gear:
	1
	
;

	2
	
;

	3
	
;

	4
	




4. What equation is used to find the worm diameter factor:
	1
	
;

	2
	
;

	3
	
;

	4
	
;


 
5. Write the main parameter of chain drive:
	Write the symbol and name of it



6. Write the main parameter of toothed gear:
	Write the symbol and name of it



7. List the criteria for choosing the standard compensating couplings::
	1
	Torque T on the driving shaft. 

	2
	Power Р on the driving shaft. 

	3
	Rotational speed of the shaft, n. 

	4
	The minimum diameter of the shaft dв.min 

	5
	The maximum diameter of the shaft dв.max 



8. Put these rolling bearings according to bearing classes::
	А – Radial bearings

Б – Angular contact bearings

В – Thrust bearing bearings
	1. 305
2. 3206
3. 7206
4. 1304
5. 8103
6. 2205
7. 4108
8. 9204
9. 6302



9. What stresses do you use for choosing the straight key:
	1
	Bending stress – σb. 

	2
	Shear stress – τs. 

	3
	Crushing stress – σcr. 

	4
	Compression stress – σс.

	5
	Torsion stress – τt.



10. What parameter do you use for tentative calculation of shaft:
	1
	Equivalent moment Мeq.

	2
	Torque Т.

	3
	Bending moment М.

	4
	Hardness of material НВ.









Test 5

	Examination questions
(You can get up to 10 points for the answer to each question)

	1. Geometric parameters of the bevel gear.


	2. A pinion has 12 teeth. A wheel has 65 teeth. A center to center distance is 237 mm. Find the circular pitch/


	Tests
(You can get up to 10 points  )

	
1.  Put methods of drive according to their characteristic:
	А – Belts


B – Chains


C – Gears

	1. Used when the distance between the shaft centers is LARGE and no slip is permitted

2. Used when the distance between the shaft centers is LARGE

3. Used when the distance between the shaft centers is adequately less




2. What equation do you use for finding the pitch diameter?
	1
	
;

	2
	
;

	3
	
;

	4
	
;



3. Which of the following features refers to the relevant transmission mechanism?
	А – toothed

Б – belt drives 
	1. fixed ratio (u)
2. drive works for large distance
3. large coefficient of efficiency
4. small overall size
5. smooth operation, silent



4. What equation is used to find the addendum diameter of the pinion in the helical spur gear:
	1
	
;

	2
	
;

	3
	
;

	4
	
;



5. List the criteria for choosing the standard reducer:
	1
	Torque T on the driving shaft. 

	2
	Required power Pengine required

	3
	Nominal angular velocity ωengine

	4
	The minimum diameter of the shaft dв.min 

	5
	The maximum diameter of the shaft dв.max 



6. Write the main standard parameter of helical spur gear:
	Write the symbol and name of it



7. List the criteria for choosing the standard engine:
	1
	Torque T on the driving shaft. 

	2
	Required power Pengine required

	3
	Nominal angular velocity ωengine

	4
	The minimum diameter of the shaft dв.min 

	5
	The maximum diameter of the shaft dв.max 



8. Put methods of drive according to characteristics::
	А – Radial bearings

B – Angular contact bearings

C – Thrust bearing bearings
	1. 401
2. 3303
3. 7505
4. 1304
5. 8103
6. 2205
7. 4108



9. What strength do you use for strength calculation of closed gear:
	1
	Contact strength

	2
	Shear stress – τs. 

	3
	Crushing stress – σcr. 

	4
	Beam strength

	5
	Torsion stress – τt.



10. What equation do you use for tentative calculation of shaft::
	1
	
,

	2
	
,

	3
	
,

	4
	
,






Test 6

	Examination questions
(You can get up to 10 points for the answer to each question)

	1. Classification of transmition mechanism


	2. Determine the permissible radial load [R] for bearing No. 7305, if n = 3000 rpm. - the rotational speed of the shaft, Lh = 8,0 thousand hours - durability per year.


	Tests
(You can get up to 10 points  )

	1. Write the main standard parameter of worm gear:
	Write the symbol and name of it



2. What equation do you use for finding the pitch diameter?
	1
	
;

	2
	
;

	3
	
;

	4
	
;



3. Which of the following features refers to the relevant transmission mechanism?
	А – toothed

Б – belt drives 
	1. fixed ratio (u)
2. drive works for large distance
3. large coefficient of efficiency
4. small overall size
5. smooth operation, silent



4. What equation is used to find the addendum diameter of the pinion in the helical spur gear:
	1
	
;

	2
	
;

	3
	
;

	4
	
;



5. List the criteria for choosing the standard reducer:
	1
	Torque T on the driving shaft. 

	2
	Required power Pengine required

	3
	Nominal angular velocity ωengine

	4
	The minimum diameter of the shaft dв.min 

	5
	The maximum diameter of the shaft dв.max 



6. Write the main parameter of chain drive:
	Write the symbol and name of it



7. Which of the following features refers to the relevant transmission mechanism?
	А – toothed

Б – belt drives 
	1. fixed ratio (u)
2. drive works for large distance
3. large coefficient of efficiency
4. small overall size
5. smooth operation, silent



8. What equation do you use for tentative calculation of shaft::
	1
	
,

	2
	
,

	3
	
,

	4
	
,



9. Put methods of drive according to characteristics:
	А – Radial bearings

B – Angular contact bearings

C – Thrust bearing bearings
	1. 401
2. 8103
3. 6108



10. What equation is used to find the dedendum diameter of the pinion in the spur gear:
	1
	
;

	2
	
;

	3
	
;

	4
	








	Examination questions
(You can get up to 10 points for the answer to each question)

	1. Advantages and disadvantages of worm gear


	2. Find the type of belt and diameter of the driving pulley.

	Tests
(You can get up to 10 points  )

	1. Write the main parameter of toothed gear:
	Write the symbol and name of it



2. List the criteria for choosing the standard compensating couplings::
	1
	Torque T on the driving shaft. 

	2
	Power Р on the driving shaft. 

	3
	Rotational speed of the shaft, n. 

	4
	The minimum diameter of the shaft dв.min 

	5
	The maximum diameter of the shaft dв.max 



3. Put these rolling bearings according to bearing classes::
	А – Radial bearings

Б – Angular contact bearings

В – Thrust bearing bearings
	1. 305
2. 3206
3. 7206
4. 1304
5. 8103
6. 2205
7. 4108
8. 9204
9. 6302



4. What stresses do you use for choosing the straight key:
	1
	Bending stress – σb. 

	2
	Shear stress – τs. 

	3
	Crushing stress – σcr. 

	4
	Compression stress – σс.

	5
	Torsion stress – τt.



5. What parameter do you use for tentative calculation of shaft:
	1
	Equivalent moment Мeq.

	2
	Torque Т.

	3
	Bending moment М.

	4
	Hardness of material НВ.



6. Which of the following features refers to the relevant gear?
	А – Bevel gear

Б – Spur gear
	1. ratio u=10…40
2. ratio  u=2…3
3. coefficient of efficiency., η =0,95…0,96
4. coefficient of efficiency, η=0,75…0,92
5. center to center distance aw
6. external cone distance Re



7. Which of the following features refers to the relevant transmission mechanism?
	А – toothed

Б – belt drives 
	1. fixed ratio (u)
2. drive works for large distance
3. large coefficient of efficiency
4. small overall size
5. smooth operation, silent



8. What equation is used to find the dedendum diameter of the pinion in the spur gear:
	1
	
;

	2
	
;

	3
	
;

	4
	




9. What equation is used to find the worm diameter factor:
	1
	
;

	2
	
;

	3
	
;

	4
	
;


 
10. Write the main parameter of chain drive:
	Write the symbol and name of it






Test 7
	Examination questions
(You can get up to 10 points for the answer to each question)

	1. Write advantages and disadvantages of belt drives.


	2. Define a module of gears. (A teacher gives 3 pinions or gears.)


	Tests
(You can get up to 10 points  )

	11. Write the main parameter of toothed gear:
	Write the symbol and name of it



12. List the criteria for choosing the standard compensating couplings::
	1
	Torque T on the driving shaft. 

	2
	Power Р on the driving shaft. 

	3
	Rotational speed of the shaft, n. 

	4
	The minimum diameter of the shaft dв.min 

	5
	The maximum diameter of the shaft dв.max 



13. Put these rolling bearings according to bearing classes::
	А – Radial bearings

Б – Angular contact bearings

В – Thrust bearing bearings
	1. 305
2. 3206
3. 7206
4. 1304
5. 8103
6. 2205
7. 4108
8. 9204
9. 6302



14. What stresses do you use for choosing the straight key:
	1
	Bending stress – σb. 

	2
	Shear stress – τs. 

	3
	Crushing stress – σcr. 

	4
	Compression stress – σс.

	5
	Torsion stress – τt.



15. What parameter do you use for tentative calculation of shaft:
	1
	Equivalent moment Мeq.

	2
	Torque Т.

	3
	Bending moment М.

	4
	Hardness of material НВ.



16. Which of the following features refers to the relevant gear?
	А – Bevel gear

Б – Spur gear
	1. ratio u=10…40
2. ratio  u=2…3
3. coefficient of efficiency., η =0,95…0,96
4. coefficient of efficiency, η=0,75…0,92
5. center to center distance aw
6. external cone distance Re



17. Which of the following features refers to the relevant transmission mechanism?
	А – toothed

Б – belt drives 
	1. fixed ratio (u)
2. drive works for large distance
3. large coefficient of efficiency
4. small overall size
5. smooth operation, silent



18. What equation is used to find the dedendum diameter of the pinion in the spur gear:
	1
	
;

	2
	
;

	3
	
;

	4
	




19. What equation is used to find the worm diameter factor:
	1
	
;

	2
	
;

	3
	
;

	4
	
;


 
20. Write the main parameter of chain drive:
	Write the symbol and name of it








Test 8

	Examination questions
(You can get up to 10 points for the answer to each question)

	1. Standard drive elements and criteria for their selection


	2. The toothed wheel has 21 teeth. Addendum diameter of it is 126,5 mm. Find the module.

	Tests
(You can get up to 10 points  )

	11. Write the main standard parameter of helical spur gear:
	Write the symbol and name of it



12. List the criteria for choosing the standard engine:
	1
	Torque T on the driving shaft. 

	2
	Required power Pengine required

	3
	Nominal angular velocity ωengine

	4
	The minimum diameter of the shaft dв.min 

	5
	The maximum diameter of the shaft dв.max 



13. Put methods of drive according to characteristics::
	А – Radial bearings

B – Angular contact bearings

C – Thrust bearing bearings
	1. 401
2. 3303
3. 7505
4. 1304
5. 8103
6. 2205
7. 4108



14. What strength do you use for strength calculation of closed gear:
	1
	Contact strength

	2
	Shear stress – τs. 

	3
	Crushing stress – σcr. 

	4
	Beam strength

	5
	Torsion stress – τt.



15. What equation do you use for tentative calculation of shaft::
	1
	
,

	2
	
,

	3
	
,

	4
	
,



6. Put methods of drive according to their characteristic:
	А – Belts


B – Chains


C – Gears

	1. Used when the distance between the shaft centers is LARGE and no slip is permitted

2. Used when the distance between the shaft centers is LARGE

3. Used when the distance between the shaft centers is adequately less




7. What equation do you use for finding the pitch diameter:?
	1
	
;

	2
	
;

	3
	
;

	4
	
;



8. Which of the following features refers to the relevant transmission mechanism?
	А – toothed

Б – belt drives 
	1. fixed ratio (u)
2. drive works for large distance
3. large coefficient of efficiency
4. small overall size
5. smooth operation, silent



9. What equation is used to find the addendum diameter of the pinion in the helical spur gear:
	1
	
;

	2
	
;

	3
	
;

	4
	
;



10. List the criteria for choosing the standard reducer:
	1
	Torque T on the driving shaft. 

	2
	Required power Pengine required

	3
	Nominal angular velocity ωengine

	4
	The minimum diameter of the shaft dв.min 

	5
	The maximum diameter of the shaft dв.max 






Test 9
	Examination questions
(You can get up to 10 points for the answer to each question)

	1. The circular and normal modules of the helical spur gear. What is the difference between them


	2. Find the worm diameter factor. (A teacher gives a worm.)


	Tests
(You can get up to 10 points  )

	2. Write the main parameter of chain drive:
	Write the symbol and name of it



2. Which of the following features refers to the relevant transmission mechanism?
	А – toothed

Б – belt drives 
	1. fixed ratio (u)
2. drive works for large distance
3. large coefficient of efficiency
4. small overall size
5. smooth operation, silent



3. What equation do you use for tentative calculation of shaft::
	1
	
,

	2
	
,

	3
	
,

	4
	
,



4. Put methods of drive according to characteristics:
	А – Radial bearings

B – Angular contact bearings

C – Thrust bearing bearings
	1. 401
2. 8103
3. 6108



5. What equation is used to find the dedendum diameter of the pinion in the spur gear:
	1
	
;

	2
	
;

	3
	
;

	4
	




6. Write the main standard parameter of worm gear:
	Write the symbol and name of it



7. What equation do you use for finding the pitch diameter:?
	1
	
;

	2
	
;

	3
	
;

	4
	
;



8. Which of the following features refers to the relevant transmission mechanism?
	А – toothed

Б – belt drives 
	1. fixed ratio (u)
2. drive works for large distance
3. large coefficient of efficiency
4. small overall size
5. smooth operation, silent



9. What equation is used to find the addendum diameter of the pinion in the helical spur gear:
	1
	
;

	2
	
;

	3
	
;

	4
	
;



10. List the criteria for choosing the standard reducer:
	1
	Torque T on the driving shaft. 

	2
	Required power Pengine required

	3
	Nominal angular velocity ωengine

	4
	The minimum diameter of the shaft dв.min 

	5
	The maximum diameter of the shaft dв.max 




Test 10


	Examination questions
(You can get up to 10 points for the answer to each question)

	1. Geometric parameters of the worm.


	2. Find the pitch diameter of pinion. (A teacher gives pinion.)


	Tests
(You can get up to 10 points  )

	
3. Which of the following features refers to the relevant gear?
	А – Bevel gear

Б – Spur gear
	1. ratio u=10…40
2. ratio  u=2…3
3. coefficient of efficiency., η =0,95…0,96
4. coefficient of efficiency, η=0,75…0,92
5. center to center distance aw
6. external cone distance Reі



4. Which of the following features refers to the relevant transmission mechanism?
	А – toothed

Б – belt drives 
	1. fixed ratio (u)
2. drive works for large distance
3. large coefficient of efficiency
4. small overall size
5. smooth operation, silent



5. What equation is used to find the dedendum diameter of the pinion in the spur gear:
	1
	
;

	2
	
;

	3
	
;

	4
	




6. What equation is used to find the the worm diameter factor:
	1
	
;

	2
	
;

	3
	
;

	4
	
;


 
7. Write the main parameter of chain drive:
	Write the symbol and name of it



8. Write the main parameter of toothed gear:
	Write the symbol and name of it



9. List the criteria for choosing the standard compensating couplings::
	1
	Torque T on the driving shaft. 

	2
	Power Р on the driving shaft. 

	3
	Rotational speed of the shaft, n. 

	4
	The minimum diameter of the shaft dв.min 

	5
	The maximum diameter of the shaft dв.max 



10. Put these rolling bearings according to bearing classes::
	А – Radial bearins

Б – Angular contact bearings

В – Thrust bearing bearings
	1. 305
2. 3206
3. 7206
4. 1304
5. 8103
6. 2205
7. 4108
8. 9204
9. 6302



11. What stresses do you use for choosing the straight key:
	1
	Bending stress – σb. 

	2
	Shear stress – τs. 

	3
	Crushing stress – σcr. 

	4
	Compression stress – σс.

	5
	Torsion stress – τt.



12. What parameter do you use for tentative calculation of shaft:
	1
	Equivalent moment Мeq.

	2
	Torque Т.

	3
	Bending moment М.

	4
	Hardness of material НВ.







6. Methods of training.
Verbal, visual and practical teaching methods are used in teaching this discipline.

7. Forms of control.
when studying the discipline, the following forms of control are used: exam, credit, test, defense of the results of laboratory work, defense of the CP.

8.  Distribution of points received by students. Student assessment is carried out in accordance with the provision "On exams and credits in NUBiP of Ukraine"
from 27.12.2019 protocol number 5. Table 1.

 Співвідношення між рейтингом здобувача вищої освіти і національними оцінками
	Student rating, points
	National scale

	
	екзаменів
	Test 

	90 – 100
	Excellent
	
Passed

	74 –  89
	Good
	

	60 – 73
	Satisfactorily
	

	0 – 59
	Unsatisfactorily
	Failed 




[bookmark: _GoBack]In order to determine the student’s (listener’s) rating of mastering the discipline Rdis (up to 100 points) the rating obtained from the attestation RАТ (up to 30 points) is added to the student's (listener’s) rating of the research work Rrw (up to 70 points): Rdis=Rrw+RАТ.

9. Methodical support
1. Design of Machine Elements by G.K. Vijayaragavan.
2. Machine Design by R.S. Khurmi, J.K. Guptha
3. Prabhu, T. J., Design of Transmission Systems, Private Publication, 1999
4. Mehtha, N. K., Machine Tool Design
5. Shigley J., Mechanical Engineering Design, Mc Graw Hill, 2001
6. Йосилевич Г.Б., Лебедев П.А., Стреляев В.С. Прикладная механика. Для студентов ВТУЗʼов. М.: Машиностроение. 1985.-576 с.
7. Иванов М.Н. Детали машин . М.: Высшая школа. 1984.-456 с.
8. Иванов М.П., Иванов В.Н. Детали машин. Курсовое проектирование . Изд. 5. М.: Машиностроение. 1976.- 387 с.
9. Чернавский С.А. и др. Проектирование механических передач. Изд. 5. М.: Машиностроение 1984. – 423с.
10. Дунаев П.Ф. Конструирование узлов й деталей машин. М.: Высшая школа 1978. – 358с.
11. Чернілевський Д.В., Павленко В.С., Любін М.В. Деталі машин. Технічна механіка . Книга 4. Київ: НМКВО, 1992.-384с.
12. Мархель И.И. Деталі машин. М.: Машиностроение. 1986.-446с.
13. Методичні розробки кафедри конструювання машин НАУ.
14. Анурьев В.Й. Справочник конструктора – машиностроителя. В трех томах. М. Машиностроение. 1982.
15. Самохвалов Я.А. и др.. Справочник техника – конструктора. К. «Техніка». 1978 – 598с.
16. Діючі стандарти ЄСКД.
17. Ловейкін В.С., Рибалко В.М. , Матухно Н.В., Сівак І.М. Курсове проектування приводів транспортуючих та вантажопідйомних машин. К.: НУБІПУ. 2011.-305с.
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2. Решетов Д.Н., Иванов А.С., Фадеев В.В. Надежность машин. – М.: Машиностроение, 1988.- 240с.
3. Павленко А.В., Федянин Р.З., Чесноков В.А. Зубчастые передачи с зацеплением Новикова. К.: 1978 – 144с.
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7. Иоселевич Г.Б. Детали машин. – М.: Машиностроение, 1988.- 308с.
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