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B.Tech(AE) (2011 Onwards)   (Sem.–5) 
DESIGN OF AUTOMOTIVE COMPONENTS  

Subject Code : BTAE-504 
Paper ID : [A2064] 

Time : 3 Hrs.                                                                      Max. Marks : 60 

INSTRUCTION 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 

Q1. Write briefly : 

  a. What are the factors to be considered for the selection of materials for the design of 
machine elements? 

  b. Define the following properties of a material : Ductility, Toughness, Hardness, and 
Creep. 

  c. What do you mean by stress concentration factor? 

  d. What are the assumptions made in the design of welded joint? 

  e. Discuss the significance of the initial tightening load and the applied load so far as bolts 
are concerned. Which is better for proper design of bolt? 

  f. How does the working of a clamp coupling differ from that of a muff coupling? 

  g. Distinguish clearly between pin, axle and shaft. 

  h. What are the requirements of the clutch in transmission systems? 

  i. Enlist the types of bearing. 

  j. What do you understand by interference in gear system? 
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SECTION-B 

Q2. Draw a flow chart of design procedure and explain its components in details 

Q3. Design a spring for a balance to measure 0 to 1000 N over a scale of length 80 mm. The 
spring is to be enclosed in a casing of 25 mm diameter. The approximate number of turns 
is 30. The modulus of rigidity is 85 kN/mm2. Also calculate the maximum shear stress 
induced. 

Q4. A plate 100 mm wide and 12.5 mm thick is to be welded to another plate by means of 
parallel fillet welds. The plates are subjected to a load of 50 kN. Find the length of the 
weld so that the maximum stress does not exceed 56 MPa. Consider the joint first under 
static loading and then under fatigue loading.  

Q5. The following particulars of a single reduction spur gear are given: Gear ratio =10:1; 
Distance between centres = 660 mm approximately ; Pinion transmits 500 kW at 1800 
rpm.; Involute teeth of standard proportions (addendum = m) with pressure angle of 22.5°; 
Permissible normal pressure between teeth = 175 N per m m of width. Find : 

  a) The nearest standard module if no interference is to occur; 

  b) The number of teeth on each wheel; 

  c) The necessary width of the pinion; and 

  d) The load on the bearings of the wheels due to power transmitted. 

Q6. What are the design considerations for piston of internal combustion engine? What should 
be the properties of piston rings? 

 

SECTION-C 

Q7. Give a complete design analysis of a single plate clutch, with both sides effective, of a 
vehicle to transmit 22 kW at a speed of 2800 r.p.m. allowing for 25% overload. The 
pressure intensity is not to exceed 0.08 N/mm2 and the surface speed at the mean radius is 
not to exceed 2000 m/min. Take coefficient of friction for the surfaces as 0.35 and the 
outside diameter of the surfaces is to be 1.5 times the inside diameter. The axial thrust is to 
be provided by 6 springs of about 24 mm coil diameter. For spring material, the safe shear 
stress is to be limited to 420 MPa and the modulus of rigidity may be taken as 80 kN/mm2. 

Q8. Fig. 1 shows the arrangement of two brake shoes which act on the internal surface of a 
cylindrical brake drum. The braking force F1 and F2 are applied as shown and each shoe 
pivots on its fulcrum O1 and O2. The width of the brake lining is 35 mm. The intensity of 
pressure at any, point A is 0.4 sin  N/mm2, where  is measured as shown from either 
pivot. The coefficient of friction is 0.4. Determine the braking torque and the magnitude of 
the forces F1 and F2.  
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Q9. What are various theories of failure? Discuss the theories applicable for ductile material in 
detail. 
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