Theory of machines and mechanisms

Questions for exam (5th term)
1. Science about mechanisms and machines, brief history. Concepts: the machine, the mechanism. 

2. Classification of machines, mechanisms. The machine - automatic transfer line.

3. Structure of mechanisms. Kinematic pairs and its classification.

4. Kinematic chains and its classification. Mechanisms. Classification of mechanisms.

5. Motion freedom of mechanisms, its definition. Passive links and kinematic pairs. Structural classification of mechanisms (by Assur-Artobolevsky).

6. Linkages. Velocity and acceleration analogs. Analytic methods of kinematic examination of plane linkages.

7. Kinematic examination of linkages by diagram method. Velocity and acceleration diagrams, its plotting and properties.

8. Forces, acting on machine during its work. Machine motion equation (including special cases: run-up, steady motion, halt). 

9. Efficiency of mechanisms. Finding efficiency of simple and complex mechanisms. 

10. Friction in kinematic pairs. Kinds of friction. Definition of friction force in rectilinear pairs. Friction angle and cone. 

11. Force analysis of mechanisms. Goals, methods. Static definability conditions of kinematic chain.

12. Force analysis of planar mechanisms by methods of diagrams. Force analysis of two-link two-dog Assure’ groups ([R-R-R], [R-R-T]).

13. Force analysis of initial mechanism. Balancing force and balancing moment definition.

14. Force analysis of mechanism taking into account friction forces in kinematic pairs.

15. Gear mechanisms and their application in engineering (review)
16. The basic geometrical parameters of spur cylindrical gearing (the circular pitch and module of gearing, pitch and initial circles, gear ratio, elements of a tooth)

17. Kinematics of complex gear mechanisms with motionless axes (multiple gearings, mechanisms with consecutive gearing).

18. Gear ratio definition. A relationship between powers and the torques of input and output shafts.

19. Differential and planetary trains. Kinematics of gear mechanisms with mobile axles.

20. The differentially-closed mechanisms. Gear ratio.

21. Kinematic synthesis of planetary mechanisms. Existence conditions for planetary mechanisms, trial and error methods of teeth numbers.

22. Engagement theory. The theorem of velocity projections to normal line, the basic theorem of gearing.

23. The requirement to teeth profiles; involute and its properties, the involute equation. 

24. The main parameters of involute gearing: a line, an angle, an arc of action, active segment of teeth profile, contact ratio, specific sliding, specific pressure on teeth profile.

25. Metric tooth system and pitch one.

26. Manufacturing of gears. Methods of toothing, their advantages and disadvantages. The equipment and tools for toothing.

27. The phenomenon of teeth undercutting. The minimal tooth number according the condition of teeth undercutting absence. 

28. Definition of displacement factor (Xmin) to meet a condition of teeth undercutting absence.

29. Toothing of wheels using tool rack displacement. 

30. The geometrical parameters of gears, toothed with a rack displacement (tooth thickness, centre distance). Fundamentals and methods of displacement factor choice.

31. Toothing of wheels with tooth number Z < Zmin (definition of displacement factor).

32. Definition of the maximal (Xmax) and the minimal (Xmin) displacement factor values in toothing by envelope method.

33. Cam mechanisms, variety, advantages and disadvantages. Kinematic analysis and a synthesis of cam mechanisms according the given parameters.

34.  Pressure angle as criteria of functionability of cam mechanism. 

35.  Cam mechanism with a rotating cam and translational follower. Definition of the least sizes of a cam according the angle of motion transfer (the analysis and a synthesis of the cam).

36.  Cam mechanism with a rotating cam and swinging follower. Definition of the least sizes of a cam according the angle of motion transfer (the analysis and a synthesis of the cam).
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