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III B. Tech I Semester Regular Examinations, October/November - 2018 

DESIGN OF MACHINE MEMBERS – I 

 (Mechanical Engineering) 

Time: 3 hours                                                                         Max. Marks: 70 
 

Note: 1. Question Paper consists of two parts (Part-A and Part-B) 

 2. Answer ALL the question in Part-A  

 3. Answer any FOUR Questions from Part-B 

Note: Data Book Not Allowed 
~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~   

 

PART –A  

1. a) Define material? List important mechanical properties of materials? [2M] 

 b) What is notch sensitivity and notch sensitivity factor? [2M] 

 c) What are the different kinds of rivet failures? [2M] 

 d) Distinguish the Shaft, Axle and Stub axle? [3M] 

 e) Define and Classify shaft couplings? [3M] 

 f) Differentiate the helical and torsional springs. [2M] 

PART -B 

2. a) State advantages and drawbacks of cast iron as an engineering material? [7M] 
 b) A shaft made of steel having ultimate tensile strength of 700 MPa and yield point 420 

MPa is subjected to a torque of 2000 N-m clockwise to 600 N-m anti-clockwise. 

Calculate the diameter of the shaft if the factor of safety is 2 and it is based on the 

yield point and the endurance strength in shear. 

[7M] 

3. a) Explain the effect of the following factors on the type of fatigue failure. 

i) Range of imposed stress          ii) Strain rate 

[7M] 

 b) A rotating shaft carries a 18 KN pulley at the center of a 0.75 m simply supported 

span. The average torque is 230 N m. Assume the torque range to be 10 % of the 

average torque. The material has yield point of 770 MPa and the endurance limit of 

450 MPa. Determine the required diameter of the shaft based on 

i) Maximum stress theory and 

ii) Distortion energy theory. 

Stress concentration factor may be taken as 1.5 and a factor of safety as 2. 

[7M] 

4. a) Sketch and discuss the various types of welded joints used in pressure vessels.  [7M] 

 b) A 200 × 150 × 10 mm angle is joined to a frame by two parallel fillet welds along the 

edge of 200 mm length. If the angle is subjected to a static load of 200 KN, find the 

length of weld at the top and bottom. The allowable shear stress for static loading 

may be taken as 75 MPa. 

[7M] 

5. a) Explain the reasons for preferring hollow shafts over solid shafts. [7M] 

 b) Design and sketch a cotter joint for fastening the piston rod to the cross head of the 

engine having cylinder diameter 250mm and steam pressure 1.05N/mm
2
. The 

thickness of the cotter is to be 0.3 times piston rod diameter at the point where cotter 

is located. Allowable stresses in tension, shear and compression are 50 N/mm
2
, 

40N/mm
2
 and 84 N/mm

2
 respectively. 
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6. a) The bolt in the flange coupling should be made weaker than the other components of 

coupling, Why? 

[7M] 

 b) Design and draw a bush type flexible flange coupling to transmit 15 Hp at 960 rpm 

allowable shear stress for the shaft and key may be taken as 53.5 N/mm
2
 the shear 

stress in the bolts should not exceed 5 N/mm
2
. The bearing pressure between the 

bush and coupling should be 2 N/mm
2
. 

[7M] 

7.  A multi leaf spring is fitted to the chasis of an automobile over a span of 1.25 m to 

absorb the shock due to a max load of 24 kN .The spring material can sustain a stress 

of 540 MPa if all the leaves in spring were to receive the same stress. The spring is 

required at least with 2 full length leaves and remaining graduated. The leaves are 

assembled with bolts over a span of 100 mm at the middle. The maximum deflections 

limited to 90 mm. Determine  

i) The width and thickness of leaves 

ii)The load exerted on the bolts 

iii) The nip that should be provided between full length and graduated leaves before 

the band is fixed. 

[14M] 
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