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Roll No.  
 
Total No. of Questions: 09                   Total No. of Pages: 02 

 
B. Tech. (ME) (Sem. 5) 
MACHINE DESIGN-I 
Subject Code: ME-301   

Paper ID: A0814 
  

Time: 3 Hrs.                 Max. Marks: 60 
 
INSTRUCTIONS TO CANDIDATES: 

1. Section A is COMPULSORY consisting of TEN Questions carrying TWO marks each. 

2. Section B contains FIVE questions carrying FIVE marks each and students have to attempt 
any FOUR questions. 

3. Section  C  contains  THREE  questions  carrying  TEN  marks  each  and  students  have  to 
attempt any TWO questions. 

 
 

SECTION A 
1. 

a) What is industrial design? 

b) What is the final outcome of a machine design process? 

c) Give the composition of 30C8 plain carbon steel 

d) What is repeated stress? Draw a stress time curve for repeated stress. 

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

f) Define bearing stress. 

g) What are the advantages offered by the threaded joints? 

h) Why are riveted joints replaced by welded joints? 

i) What are the advantages of hollow shaft over solid shaft? 

j) What are splines? Where do you use them? 

 
SECTION B  

 
2. Explain the machine design procedure with suitable examples. 
 
3. A steel rod is subjected to a reversed axial load of  180 kN. Find  the diameter of the rod for a 
 factor of safety of 2. Neglect column act ion. The material has an ultimate tensile strength of 1070 
 MPa and yield strength of 910 MPa. The endurance limit in reversed bending may be assumed to 
 be one-half of the ultimate tensile strength. Other factors may be taken as follow: For axial 
 loading=0.7;  for machined surface=0.8;  for size=0.85; for stress concentration=l. http
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4.  The cylinder head of a steam engine is subjected to a steam pressure of 0.7MPa. It is held in 
 position by means of 12 bolts.  A soft copper  gasket is used to make the joint leak proof. The 
 effective diameter of cylinder is 300mm. Find the size of the bolts so that the stress in the bolts is 
 not exceed 100MPa. 
 
5.  A 12 kW, 1400rpm motor  drives  a centrifugal  pump  through  a spur  gearing the starting torque 
 may be considered as 30% more than the normal running torque. Determine the diameter shaft if 
 the permissible shear stress is 45 MPa. 
 
6.  Design an oval flanged pipe joint for a pipe having 50 mm bore. It is subjected to an internal fluid 

 pressure of 7 N/mm
2
 .The  maximum tensile stress in the pipe and flange material is not to 

 exceed 20 MPa  and in the bolts 60 MPa. 
 

SECTION C 
 

7. Design a bushed  pin  type  flexible  coupling  used  to  transmit  40kW power for connecting a 
 motor shaft running at 1000rpm to  a  pump shaft. The diameter of motor and pump shaft is  
 45mm. Assume the allowable stress in pins is 60MPa, bearing pressure on the rubber bush 
 0.7MPa, allowable shear stress in flange material 15MPa, allowable shear stress of 45 MPa 
 and crushing stress 100 MPa for shaft and key materials. 
 
8. Explain the design procedure for knuckle joint with suitable sketches. 
 
9.       A lever loaded safety valve is 70 mm in diameter  and is to be designed for a boiler to blow-off 

 at pressure of 1.5 N/mm
2 

gauge. The distance from the fulcrum to the weight of the lever is  1000  

 mm  and  the distance between the fulcrum and pin  connecting  the  valve  spindle links to the 
 lever is 100 mm. Determine the size of the cross section of the lever, which is rectangular in 
 form, and the size of the pins using following permissible stresses: Tensile stress=  60 MPa;  

 Shear  stress= 50 MPa; Bearing pressure intensity= 12 N/mm
2
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