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B.E./B.TECH. Degree Examination, December 2020 
Semester VI 

AE16602-AUTOMOTIVE CHASSIS COMPONENTS DESIGN 
(Regulation 2016) 

Time: Three hours                                                                                     Maximum : 80 Marks 
Answer ALL questions 

PART A - (8 X 2 = 16 marks) 
1. Lateral bending of the frame side members is caused due to  

a) road camber 
b) side wind 
c) cornering force 
d) All of the above 

2. The thrust bearing should come into contact with the release levers when the  
a) vehicle is stationary 
b) vehicle is running very fast 
c) vehicle is driven very slow 
d) clutch pedal is pressed 

3. When a vehicle is road tested, the steering wheel shakes from side to side at higher 
speeds. Mechanic A says this could be caused by front wheels not statically balanced. 
Mechanic A says this could be caused by front wheels not dynamically balanced. Who 
is right?  
a) A only 
b) B only 
c) either A or B 
d) neither A nor B 

4. If the inside  diameter, outside diameter of a hollow propeller shaft remains the same 
and the length of the propeller shaft is halved then the critical speed of the shaft is 
a) decreased by two times 
b) decreased by four times 
c) increased by two times 
d) increased by four times 

5. Discuss the methods to reduce the weaving effect in automobile frames. 
6. Determine the coefficient of friction between the contact surfaces of a single-plate 

clutch which will transmit a torque of 125 Nm, if the total spring force acting on a 
friction plate of 100 mm mean radius is 2500 N.  

7. Bring out the significance of steering error curve with a sketch. 
8. In a certain gearbox the constant-mesh wheels have 14 and 30 teeth respectively. The 

first gear wheel on the main shaft has 28 teeth and the first gear wheel on the lay shaft 
has 16 teeth. Calculate the first gear ratio. 
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 PART B - (4 x 16 = 64 marks) 
09. (a)  Calculate the maximum bending moment and maximum section modulus 

assuming the following particulars: 
Wheel base = 1.6 m  
Overall length = 3.2 m  
Equal overhang on either side.  
2700 N acting at c.g. of load 0.4 m in front of front axle 
1800 N acting at c.g. of load 0.4 m behind front axle 
1800 N acting at c.g. of load 0.4 m in front of rear axle 
 675 N acting at c.g. of load 0.4 m behind the rear axle. 
 In addition there is a uniformly distributed load of 1700 N/m run over the 
entire length of the chassis. Assume dynamic stress is twice of the static 
stress induced. Also assume allowable bending stress is 60000  kN/m2. 

( 16 ) 

(OR) 
 (b) A semi-elliptical laminated spring 900 mm long and 55 mm wide is held 

together at the centre by a band 50 mm wide. If the thickness of each leaf 
is 5 mm, find the number of leaves required to carry a load of 4500 N. 
Assume a maximum working stress of 490 MPa. If the two of these leaves 
extend the full length of the spring, find the deflection of the spring. The 
Young’s modulus for the spring material may be taken as 210 kN/mm2. 

( 16 ) 

 
10. (a) The load distribution between the front and the rear axle of a motor vehicle 

weighing 14500 N is that 45% of the total load is taken by the front axle. 
The width of the track is 1.45 m and the distance between the centers of 
the spring pads is 0.65 m. Design a suitable I-section for the front axle 
assuming that the width of the flange and its thickness are 0.6 and 0.2 of 
the overall depth of the section respectively and the thickness of the web 
0.25 of the width of the flange. Assuming a working stress of 85000 
kN/m2.  

( 16 ) 

(OR)  (b) A track has pivot pins 1.37m apart, the length of each track arm is 0.18m 
and the track rod is behind front axle and 1.27m long. Determine the wheel 
base which will give true rolling for all wheels when the car is turning so 
that the inner wheel stub axle is 600 to the centre line of the car. 

( 16 ) 

 
11. (a) A multi-disc clutch has three discs on the driving shaft and two on the 

driven shaft. The outside diameter of the contact surface is 240 mm, and 
inside diameter 120 mm.  Assuming uniform wear and coefficient of 
friction as 0.3, find the maximum axial intensity of pressure between the 
discs for transmitting 25 kW at 1575 r.p.m. 

( 16 ) 

(OR) 
 (b) A centrifugal clutch is to transmit 14.72 kW at 900 rpm. The shoes are four 

in number. The speed at which the engagement begins is 3/4th of the 
running speed. The inside radius of the pulley rim is 150 mm and the 
centre of gravity of the shoe lines is at 120 mm from the centre of the 
spider. The co-efficient of friction may be taken as 0.25. Determine,  
(i) weight of the shoe and 
(ii) size of the shoes if angle sustained by the shoes, at the centre of the 
spider is 600 and the pressure exerted on the shoes is 9.81 x 104 N/m2. 
 
 

( 16 ) 
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12. (a) Evolve a design for spur gears to be used in an ordinary gear box that gives 

the following speed ratios: 1.0, 1.43, 2.29 and 3.91. The diametral pitch of 
all the wheels is to be 3.25 mm. The smallest pinion in the system is to 
have a minimum of 15 teeth. 

( 16 ) 

(OR) 
 (b) Gear ratios for a small passenger car are as follows: 

 1st gear = 4.2:1, 2nd gear = 2.56:1, 3rd gear = 1.52:1, top gear = 1:1 
The inverse of the diametral pitch of each gear may be assumed as 3.25 
mm.  The smallest pinion in the gear train must have atleast 15 teeth. The 
speed of the engine shaft is 1.52 times the speed of lay shaft. Assuming 
straight teeth and one single lay shaft in the gear box, calculate 
(i) Centre distance between main shaft and lay shaft 
(ii) Number of teeth in each gear wheel 
(iii) Actual gear ratios on the basis of (ii) above. 

( 16 ) 

 


