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Total No. of Questions: 07 

B. Tech. (ME) (Sem.-5th) 

DESIGN OF MACHINE ELEMENTS-I 

Subject Code: BTME-501 
Paper ID: [A2128] 

Time: 3 Hrs. Max. Marks: 60 

 

INSTRUCTIONS TO CANDIDATE: 

1. Section –A, is Compulsory. 

2. Attempt any four questions from Section-B. 

  Section –A     (10x2=20) 

 Q.1.    

 (a) What is meant by design for X?  

 (b) What is the difference between endurance limit and endurance strength? 

 (c) Which materials is used for rivets? 

 (d) What are the applications of cotter joint? 

 (e) Distinguish between cotter joint and knuckle joint. 

 (f) Differentiate between a shaft and an axle?  

 (g) How are design and creativity correlated? 

 (h) Explain the concepts of tearing, bearing and shearing. 

 (i) What is meant by surface finish and surface hardness? Are these correlated? 

 (j) How does the function of a brake differ from that of a clutch? 

SECTION –B 

 (4x10=40) 

 Q.2. Describe the manufacturing considerations in design. 

 Q.3. Draw and design a double riveted lap joint with Zig-Zag riveting for 13 mm thick plates. 

Assume,  permissible  tensile  stress=80  MPa  ;  permissible  shear  stress=60  MPa  ;  and 

permissible  compressive  stress=120  MPa.  State  how  the  joint  will  fail  and  find  the 

efficiency of the joint. 
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 Q.4. Design a shaft that is supported on bearings A and B, 800 mm between centres. A 20 0 

straight tooth spur gear having 600 mm pitch diameter is located 200 mm to the right of 

the left hand bearing A and 700 mm diameter pulley is mounted 250 mm towards the left 

of bearing B. The gear is driven by a pinion with a downward tangential force while the 

pulley  drives  a  horizontal  belt  having  1800  angle  of  wrap.  The  pulley  also  serves  as  a 

flywheel and weighs 2000 N. The maximum belt tension is 3000 N and the tension ratio 

3: 1 Allowable shear stress of the material is 40 MPa. 

 Q.5. Design a bushed- pin type of flexible coupling to connect a pump shaft to a motor shaft 

transmitting 32 kW at 960 r.p.m. The overall torque is 20 percent more than mean torque. 

Allowable shear and crushing stress for shaft and key material is 40 MPa and 80 MPa 

respectively. Allowable shear stress for cast iron is 15MPa. Allowable bearing pressure 

for rubber bush is 0.8N/mm2 Material of the pin is same as that of shaft and key. 

 Q.6. 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 Nm/m 2 gauge. Design a suitable mild steel lever of rectangular 

cross–section  using  the  following  permissible  stresses:  Tensile  stress=70  MPa;  Shear 

stress=50 MPa; Bearing pressure intensity=25 N/mm 2. The pin is also made of mild steel. 

The  distance  from  the  fulcrum  to  the  weight  of  the  lever  is  880  mm  and  the  distance 

between the fulcrum and pin connecting the valve spindle links to the lever is 80mm 

 Q.7. Explain and compare the design steps used in designing oval flange pipe joint and square 

flange pipe joint. 

  

***END*** 
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