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Question Bank 

 
Sr. 

No. 
Question Marks 

1 State and illustrate various principal design rules as per Casting Design 7 

2 State and illustrate various principle design rules used in design for forging 7 

3 Explain the designing for wear. 3 

4 What are preferred numbers?  2 

5 Discuss the importance of selection of materials in machine design. 4 

6 Explain the design consideration of castings process with sketches. 4 

7 State and illustrate various principal design rules as per casting design. 7 

8 
What are the effects of following alloying elements on the properties of the 

materials. (i) Chromium, (ii) Molybdenum, (ii) Manganese 
3 

9 What are preferred numbers?  3 

10 What are the principles for design of welded assemblies? Explain with neat sketch.  7 

11 Name the various alloying elements in ‘alloy’ steels.  3 

12 What are the principles of design for manufacture and assemblies (DFMA)?  7 

13 What is cumulative damage in fatigue? Explain in brief.  3 

14 
Derive Soderberg’s equation and state its application to different types of 

loadings. 
7 

15 

Answer the following: 

(i) Design for creep 

(ii) Factors affecting endurance strength of the materials 
7 

16 
What is endurance strength? Discuss the factors affecting endurance strength of 

material. 
7 

17 What are the Goodman and the Soderberg line?  3 

18 State the methods of reducing stress concentration.  4 

19 Define Stress Concentration Factor. 1 

20 What do you mean by Factor of Safety for Fatigue Loading? 1 

21 In which type of material Guest’s theory of failure is applicable? 1 

22 Write Goodman formula for fluctuating stresses. 1 

23 What is stress concentration?  3 

24 What is nipping in a leaf spring? Discuss its role. 4 

25 Explain surge phenomenon in spring?  4 

26 What is shot peening?  3 

27 Define Spring Rate. 1 

28 Which type of spring is mostly used in Gramophone? 1 
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29 What is surge in spring? 1 

30 
Which type of stress will induced in wire when a helical compression spring is 

subjected to axial compressive load? 
1 

31 What is the function of a spring? In which type of springs the behavior is non-linear?  3 

32 

Explain the following terms of the spring:  

(1) Free Length (2) Spring Rate  
(3) Spring Index (4) Solid Height.  

4 

33 
The extension springs are in considerably less use than the compression springs, 

why?  
3 

34 What is helical torsion spring? How does it differ from helical compression spring? 7 

35 Classify and explain springs according to their shapes with neat sketches.  3 

36 
Prove that equal strength nested springs having the same solid length and deflection 

would have the same spring index.  
4 

37   

38 Explain any two type of chain with neat sketches. 5 

39 Explain the polygon action of chain. 2 

40 
Derive the expression of a ratio of driving tensions for the flat belt drive. Explain 

the effect of centrifugal tension on ratio of driving tensions in brief.  
7 

41 What is crowning of the pulley? State the objectives of providing crowning. 3 

42 Derive an expression for the ratio of driving tensions of a V-belt drive.  7 

43 Explain the step by step procedure used for design of chain drive system.  7 

44 
Why is the cross-section of the pulley an elliptical arm? Why is major axis of the 

cross-section in the plane of rotation?  
3 

45 State the advantage and disadvantage of the chain drive over belt and rope drive.  4 

46 Derive the relation for the ratio of driving tensions of a V-belt.  7 

47 How power transmission is affected by centrifugal tension in belt drive? 1 

48 Write the different types belts. 1 

49 What is creep in the belt drive? 1 

50 Sketch the cross section of a V-belt and label its important parts.  3 

51 Explain with the help of neat sketches, the types of flat belt drives.  4 

52   

53 Explain Clavarino’s and Birnie’s equation in detail.  7 

54 Explain autofrettage for cylinders.  3 

55 Explain Area compensations for nozzles.  4 

56 
State the different equations used for the design of thick cylinder subjected to 

internal pressure based on materials and end conditions.  
7 

57 Explain the different types of end covers of used in pressure vessels.  7 

58 What are the methods of pre-stressing the cylinder?  4 

59 Drive the Lame’s equation for thick cylinders.  4 

60 When pressure vessel is said to be a thin cylindrical shell? 1 

61 Define Longitudinal Stress 1 

62 On which type of stress the design of pressure vessel is based on? 1 

63 What are the important points to be considered while designing the pressure vessels? 3 

64 
Distinguish between circumferential stress and longitudinal stress in a cylindrical 

shell, when subjected to internal pressure. 
4 

65 Compare the stress distribution in thin and thick walled pressure vessels 3 

66 
Explain various types of ends used for pressure vessels giving practical applications 

of each. 
4 
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67 
What are the types of end closures used for cylindrical pressure vessels? Explain any 

one with neat sketch. 
4 
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