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Answer Part-A which is compulsory and any four from Part-B. 
The figures in the right hand margin indicate marks. 

Answer all parts of a question at a place. 
  

Part – A (Answer all the questions) 
Q1  Answer the following questions: multiple type or dash fill up type (2 x 10) 

 a) According to Indian standard specifications, 100 H6/g5 means that the 
(i) Basic size is 100 mm 
(ii) Actual size is 100 mm 
(iii) Difference between the actual size and basic size is 100 mm 
(iv) None of these 

 

 b) Which among the following is a type of clearance fit? 
(i) Force fit 
(ii) Push fit 
(iii) Slide fit 
(iv) Tight fit 

 

 c) Determine number of coils in a helical compression spring, if modulus of 
rigidity is 80 Gpa and spring stiffness is 50 N/ mm. Assume wire diameter and 
spring index as 8 mm and 5 respectively  
(i) 11.8 turns 
(ii) 12.8 turns 
(iii) 13.3 turns 
(iv) None of the above 

 

 d) Which of the following property is essential for spring materials? 
(i) Stiffness 
(ii) Ductility 
(iii) Resilience 
(iv) Plasticity 

 

 e) In designing a flange coupling, the pitch circle diameter of bolts is taken as 
(where d = Diameter of the shaft) 
(i) 2 d 
(ii)  3 d 
(iii) 4 d 
(iv) 5 d 

 

 f) Why are rigid couplings used?  
(i) To connect diesel engine and generator 
(ii) To connect eccentric shafts 
(iii) To connect electric motor to pump 
(iv) None of the above 

 

 g) Which among the following is a knuckle joint?  
(i) Tension link in bridge structure 
(ii) Foundation bolt 
(iii) Both a. and b. 
(iv) None of the above 
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 h) The following type(s) of bearing(s) have no rolling element. 
(i) Thrust bearing 
(ii) Linear bearing 
(iii) Journal bearing 
(iv) All of the above 

 

 i) The location of journal is measured by 
(i) Attitude angle 
(ii) Pressure angle 
(iii) Wedge angle 
(iv) None of the above 

 

 j) For designing ductile materials, which of the following theories is/are used? 
(i) Maximum shear stress theory 
(ii) Shear strain energy theory 
(iii) Both a. and b. 
(iv) None of the above 

 

    
Q2  Answer the following questions: Short answer type: (2 x 10) 

 a) Define following terms and write its functions  
(i) Spring index (ii) spring surge 

 

 b) What is Preferred Numbers? Why it is important in machine design.   
 c) What is the curvature effect in a helical spring? How does it vary with spring 

index? 
 

 d) Define torsional rigidity. What is the effect of keyway cut into the shaft?  
 e) Explain the term Interchangeability. Also write criteria’s  for Interchangeability  
 f) Define stiffness? A spring of stiffness constant k is cut in two equal parts.  

Calculate the stiffness constant of new spring?  
 

 g) In a helical spring the number of coil is 8 and wire diameter of spring is 3mm, 
calculate its solid length of the spring. 

 

 h) Differentiate between rigid and flexible coupling? Is what situation flexible 
coupling are used? 

 

 i) What is function of key? What is the main use of woodruff keys.  
 j) Why ball and roller bearing are called 'Anti-friction bearing?  
    
  Part – B (Answer any four questions)  

Q3 a) What is knuckle joint? Write its two applications. 
Design knuckle joints with standard design parameters and empirical formulas 
with help of a neat sketch. 

(10) 

 b) Explain different Modes of failure with neat sketch. (5) 
    

Q4 a) A 15 kW, 960 r.p.m. motor has a mild steel shaft of 40 mm diameter and the 
extension being 75 mm. The permissible shear and crushing stresses for the 
mild steel key are 56 MPa and 112 MPa. Design the keyway in the motor 
shaft extension. Check the shear strength of the key against the normal 
strength of the shaft.  

(10) 

 b) What is fatigue failure? Explain fatigue with suitable curves.  (5) 
    

Q5 a) Explain various theories of failures under static loading. Which failure criteria 
will be most suitable for designing a MS (Mild steel) shaft? Justify it. 

(10) 

 b) Explain Goodman, Gerber and Soderberg criteria for design under fluctuating 
loading condition. 
 
 
 
 

(5) 
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Q6 a) A ball bearing is required to operates on following work cycle:  

Element No.   Radial load (N)       Speed (rpm)      Element time (%) 
     1                        3000                           720                     30 
     2                        7000                          1440                    50 
     3                         5000                          900                     20 
The dynamic load capacity of the bearing is 16600N. Determine 
i) Average speed of rotation. 
ii) The equivalent radial load. 
iii) Bearing life 

(10) 

 b) What is bearing life? Deduce Load life relationship for rolling bearing. (5) 
    

Q7 a) Two 35 mm shafts are connected by a flanged coupling. The flanges are fitted 
with 6 bolts on 125 mm bolt circle. The shafts transmit a torque of 800 N-m at 
350 r.p.m. For the safe stresses mentioned below, Calculate  

i) thickness of flanges 
ii) key dimensions 
iii) hub length 
iv) power transmitted. 

Safe shear stress for shaft material = 63 MPa Safe stress for bolt material = 
56 MPa 
Safe stress for cast iron coupling = 10 MPa Safe stress for key material = 46 
MPa Solution. 

(10) 

 b) Explain transition Fit with neat sketch. Also write two applications of transition 
fit. 

(5) 

    
Q8 a) Following data is refers to helical compression Spring. 

Axial load=8000 N 
Spring rate = 72 N/mm 
Mean diameter of coil =125 mm 
Modulus of rigidity for material (G) = 80 GPa 
Tensile strength = 550 MPa 
Allowable shear stress  is half that of tensile strength 
Standard Spring wire diameters: 18,19,20,21,22,23,24,25,27,29,30 
Find the wire diameter and number of active turns for the spring 

(10) 

 b) Explain with sketch the construction and application of leaf spring. (5) 
    

Q9 a) Explain major steps to design keys and pins. Design a boiler joint with 
standard specifications.  

(10) 

 b) Explain followings: 
(i)   Notch sensitivity 
(ii)  Nipping of leaf spring 

(5) 
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