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PART – A (6 X 2 =12 Marks) 
 
 

1.   a)    Describe the factors to be considered in the selection of material for a machine component? 

b) What are the methods of reducing stress concentration? 

c) Define equivalent torsional moment and equivalent bending moment. State when these two 

terms are used in the design of shafts. 

d) What are the functions of the key? 

e) What do you understand by the efficiency of riveted joints? 

f) What is a surge in spring?How can it be avoided?         [2+2+2+2+2+2]M 

 

PART – B (4 X 12=48 Marks) 
  

2.  The shaft of an overhang crank subjected to a force P of 1 kN is shown in Fig. 1. The shaft is made 

of plain carbon steel 45C8 and the tensile yield strength is 380 N/mm
2
. The factor of safety is 2. 

Determine the diameter of the shaft using the maximum shear stress theory   [12M] 

 
Fig. 1. 

3. A cantilever beam made of colddrawn steel 40C8 (Sut= 600 N/mm
2
and Syt=380N/mm

2
) is shown 

in Fig. 2. The force P actingat the free end varies from –50 N to +150 N. Theexpected reliability is 

90% and the factor of safetyis 2. The notch sensitivity factor at the fillet is 0.9.Determine the 

diameter ‘d’ of the beam at the filletcross-section.      [12M] 
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4. The layout of a shaft carrying two pulleys 1 and 2 and supported on two bearings A and B is shown 

in Fig. 3. The shaft transmits 7.5 kW power at 360 rpm from the pulley 1 to the pulley 2. The 

diameters of pulleys 1 and 2 are 250 mm and 500 mm respectively. The masses of pulleys 1 and 2 

are 10 kg and 30 kg respectively. The belt tensions act vertically downward and the ratio of belt 

tensions on the tight side to the slack side for each pulley is 2.5:1. The shaft is made of plain carbon 

steel 40C8 (Syt = 380 N/mm
2
) and the factor of safety is 3. Estimate the suitable diameter of the 

shaft. If the permissible angle of twist is 0.5° per metre length, calculate the shaft diameter on the 

basis of torsional rigidity. Assume G = 79300 N/mm
2
.      [12M] 

 

 

 

 

 

 

 

Fig. 3. 
 

5. Describe the design procedure of the cotter Joint.                                              [12M] 
 

6. A beam of the rectangular cross section is welded to a support by means of fillet welds as shown in 

Fig.4. Determine the size of the welds, if the permissible shear stress in the weld is limited to 75 

N/mm
2
.                         [12M] 

 
Fig.4. 

 

7. a) A semi-elliptic leaf spring used for automobile suspension consists of three extra full-length  

leaves and 15 graduated-length leaves, including the master leaf. The centre-to-centre distance 

between two eyes of the spring is 1 m. The maximum force that can act on the spring is 75 kN. 

For each leaf, the ratio of width to thickness is 9:1.The modulus of elasticity of the leaf material 

is207 000 N/mm
2
. The leaves are pre-stressed in such a way that when the force is maximum, 

the stresses induced in all leaves are same and equal to 450N/mm
2
. Determine (i) the width and 

thickness of the leaves; (ii) the initial nip; and (iii) the initial pre-load required to close the gap 

C between extra full-length leaves and graduated-length leaves.    [6M] 

b)  It is required to design a helical compression spring subjected to a maximum force of 1250 N. 

The deflection of the spring corresponding to the maximum force should be approximately 

30mm. The spring index can be taken as 6. The spring is made of patented and cold-drawn 

steel wire. The ultimate tensile strength and modulus of rigidity of the spring material are 1090 

and 81 370 N/mm
2
 respectively. The permissible shear stress for the spring wire should be 

taken as 50% of the ultimate tensile strength. Calculate:  

(i) wire diameter; (ii)   mean coil diameter;  

(iii)  number of active coils;   (iv) total number of coils.     [6M] 
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