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UNIT –I 

STEADY STRESSES AND VARIABLE STRESSES IN MACHINE MEMBERS 

PART –A  

1. What is 'Adaptive design and Optimum design? (Dec 2007, 2011, 2012) 

Adaptive design: It is a design process where a new product is developed just by 

making small changes to the existing product.  

Optimum design: Optimization is the process of maximizing a desired quantity or 

minimizing an undesired one. 

2.   List some factors that influence machine design. (Dec 2010) 

Strength, stiffness, surface finish, tolerances, manufacturability, 

ergonomics and aesthetics, working atmosphere, cost, safety and reliability.  

 

3. Describe material properties hardness stiffness and resilience. (Apr 2009, 

Nov 2009, Dec 2013) 

Hardness: It is the ability of the material to resist scratching and indentation 

Stiffness: It is the ability of the material to resist deformation under loading 

Resilience: It is the ability of the material to resist absorb energy and to 

resist shock and impact load. 

 

4. What is interchangeable manufacture? 

Manufacturing process in which the produced parts that go in to assembly 

may be Selected at random from a large number of plates. 

 

5. What are unilateral and bilateral tolerances?(May 2013) 

A unilateral tolerance is tolerance in which variation is permitted only in 

one direction from, the specified direction. Eg- 1800
+0.060/-0.060

 

Bilateral tolerance is tolerance in which variartion is permitted in both 

direction from the specified direction. eg- 1800 
+0.060/-0.060
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6. Differentiate between hardness and toughness of materials. (May 2014) 

s.no Hardness Toughness 

1. It refers yhe energy required to 

deform a material 

It refer the total energy which can be 

used before the material breaks 

2. Hardness is the characteristic of 

a solid material expressing its 

resistance to permanent 

deformation 

Toughness is the resistance to fracture 

of a material when stressed 

3. Hardness is the ability to 

withstand localized deformation 

at the surface. 

Toughness is the measure of a 

material ability to absorb energy 

without breaking or fracture 

 

7. List at least two methods to improve the fatigue strength. (Nov 2008) 

 Annealing 

 Plastic coating  

 Cold straining 

 

8. Determine the force required to punch a hole of 20mm diameter in a 5mm 

thick plate with ultimate shear strength of 250MPa. (Nov 2014) 

 

Given data:  

 Diameter, d=20mm 

  Thickness, t= 5mm  

Shear strength, τ = 250MPa=250N/mm
2
 

Solution:  Force F= π d t τ = π.20.5.250 = 78.54KN 
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9. State the different between straight and curved beams. (Dec 2012) 

 

Feature Straight beam Curved beam 

Centroidal axis and 

neutral axis 

Are coincident Are not coincident. 

Neutral axis is shifted 

towards the centre of 

curvature 

Stress developed Same throughout the 

section 

Different at inner and 

outer radii of the section 

 

10. Give some methods of reducing stress concentration.(Dec 2010) 

i. Avoiding sharp corners. 

ii. Providing fillets. 

iii. Use of multiple holes instead of single hole 

iv. Undercutting the shoulder parts. 

 

11. What are the factors that govern selection of materials while designing a 

machine component? (Dec 2010) 

 Required material properties 

 Manufacturing easy 

 Material availability 

 Cost 

 

12. Define stress concentration and stress concentration factor.(Apr 2009, May 

2012, 2014) 

Stress concentration is the increase in local stresses at points of rapid 

change in cross section or discontinuities. 

Stress concentration factor is the ratio of maximum stress at critical section 

to the nominal stress. Kt=σmax/ σo 

 



13. Explain notch sensitivity. State the relation between stress concentration 

factor, fatigue stress concentration factor and notch sensitivity. 

Notch sensitivity (q) is the degree to which the theoretical effect of stress 

concentration is actually reached. The relation is, Kf = 1 + q (Kt-1) 

 

14. What are the methods used to improve fatigue strength? (Dec 2013) 

 • Cold working like shot penning, burnishing.  

 • Heat treatment such as induction hardening, case hardening, nitrating 

 • Pre-stressing 

 

15. State Rankine theory of failure and its limitations. 

Rankine theory of failure: According to this theory, the failure or yielding occurs at a 

point in a member when the maximum principal or normal stress in a bi-axial stress 

system reaches the limiting strength of the material in a simple tension test. 

Limitations: Since the maximum principal or normal stress theory is based on failure 

in tension or compression and ignores the possibility of failure due to shearing stress, 

therefore it is not used for ductile materials. However, for brittle materials which are 

relatively strong in shear but weak in tension or compression, this theory is generally 

used. 

 

16. Define modulus of resilience and proof resilience. (April 2017) 

The total strain energy stored in a body is commonly known as resilience. Resilience 

is also defined as the capacity of a strained body for doing work on the removal of the 

straining force. 

Proof resilience is the maximum amount of strain energy stored in the body, when the 

body is stressed upto elastic limit. 

Modulus of resilience is is the maximum amount of strain energy stored in the body 

per unit volume, when the body is stressed upto elastic limit. 
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