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Anna University Exams April / May 2017 – Regulation 2013 
Rejinpaul.com Unique Important Questions – 6th Semester BE/BTECH 

AT6602 Automotive Chassis Components Design 
Unit I 

1. A chassis side member is 4.8m long measured from the position of the front axle, the wheel base is 

3.6m and the rear over hang is 1.2m. The member can be considered as a beam simply supported at 

the positions of the front and rear axles. It carries point loads of 10KN and 30KN at 0.6m and 2.4m 

respectively from the front axle and another point load of 20KN at the rear end. Calculate the 

values of the reactions at the front and rear axles. 

2. Describe in detail about various load acting on the ladder chassis with neat sketches. 

3. Calculate the maximum bending moment and maximum section modulus assuming the following 

particulars: Wheel base = 180cm; Overall length = 360cm; Equal overhang on both sides; 270Kgf 

acting at CG of load 45cm in front of front axle; 80kgf acting at CG of load 45cm behind front axle; 

180kgf acting at CG of load 45cm in front of rear axle; 67.5kgf acting at CG of load 45cm behind the 

rear axle. In addition there is a uniformly distributed load of 1.75 kgf per cm run over the entire 

length of the chassis. Assume dynamic stress = twice the static stress induced. Also assume 

allowable bending Stress is 600 kgf/cm2.  

4. A semi elliptic leaf spring of a vehicle has its leaves 75mm wide and 10mm thick and its effective 

length is 900mm. If the stress is not to exceed 220725KPa when the spring is loaded to 4905N, find 

out the number of leaves required and the deflection under this condition. If the spring is just flat 

under the load what is its initial radius of curvature. Take E = 196.2 X 106 KPa. 

5. A torsion-bar suspension is to be designed to support a maximum static load of 3433.5N at the end 

of a lever arm 250mm long. The deflection of the lever above the horizontal is to be 300 with a total 

angle of deflection of 900. Assuming a safe allowable stress of 784800KPa, calculate the diameter of 

the torsion bar the effective length and the load rate. 

6. a) Derive an expression for maximum deflection of leaf spring. b) Explain the design procedure for 

coil spring suspension. 

7. Explain the design procedure of frame for passenger vehicle and commercial vehicle. 

Unit II 
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1. List out the design procedure of front axle beam 

2. Explain the determination of bearing loads in kingpin bearing and wheel spindle bearing. 

3. The distance between the kingpins of a car is 1.3m. The track arms are 0.1525 m long and a wheel 

base of 2.85 m find the radius of curvature of the path followed by the near side front wheel at 

which correct steering is obtained when the car is turning to the right. 

4. Write short notes on (i) determination of bearing loads on the front axle (ii) the Ackerman principle 

(iii) Davis mechanism 

5. A motor car has a wheel-base of 2.743m and pivot centre of 1.065m. The front and rear wheels 

track is 1.217m. Calculate the correct angle of outside lock and turning circle radius of the outer 

front and inner rear wheels when the angle of inside lock is 400. 

6. The load distribution between the front and the rear axle of a motor vehicle weighing 1350 kg is 

that 48% of the load is taken by the front axle. The width of the track is 140 cm and the distance 

between the centers of the spring pads is 66 cm. Design a suitable I section fir the front axle 

assuming that the width if 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 915 kgf/cm2. 

7. The distance between the kingpins of a car is 1.3m. The track arms are 0.1525 m long and a wheel 

base of 2.85 m find the radius of curvature of the path followed by the near side front wheel at 

which correct steering is obtained when the car is turning to the right. 

Unit III 

1. Design a double face friction single plate clutch to transit 18.75kw at 2000 rpm. 6 coil springs whose 

mean coil diameter of 20mm is used in the clutch to exert pressure coefficient of friction is 0.3. The 

following dimensions are to be calculated. Diameter of clutch shaft, diameter of the clutch facing 

provides its inner diameter is 0.6 of its outer diameter, diameter of spring wire. 

2. Calculate the inner radius and outer radius of the friction lining of a single plate two sided dry type 

clutch and the axial spring thrust exerted by the clutch springs to keep it engaged from the 

following data: Maximum torque transmitted = 13.56 Nm; Co efficient of friction surface = 0.3; 
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Maximum axial Pressure = 8.29 X 104Pa; External radius of friction surface = 1.25 times internal 

radius. 

3. A cone clutch with a cone semi-angle of 120 is to transmit 11.19KW at 750rpm. The width of the face 

is 1/4th of the mean diameter and the normal pressure between the contact faces is not to exceed 

8.27 X 104 Pa allowing the co efficient of friction of 0.2, Determine the main dimensions of the 

clutch and the axial force required. 

4. A torque if 350 Nm is transmitted through a cone clutch having a mean diameter if 300 mm and a 

semi cone angle of 15 deg. The maximum normal pressure at the mean radius is 150 kn/m2. The 

coefficient of friction is 0.3. Calculate the width of the contact surface. Also find the axial force to 

engage the clutch. 

5. A single plate clutch having a single driving plate with contact surfaces on each side is required to 

transmit 110 kw at 1250 rpm. The outer diameter of the surfaces is to be 300 mm. The coefficient of 

friction is 0.4. (i) assuming a uniform pressure of 0.17 N/mm2, determine the inner diameter of the 

friction surfaces. (ii) assuming the same dimensions and the same total axial thrust, determine the 

maximum torque can be transmitted and the maximum intensity of pressure when uniform wear 

conditions have been reached. 

6. Explain the design procedure of the roller and sprag type of clutch. 

7. Derive the expression for torque transmitted by a single plate clutch. 

Unit IV 

1. a) Discuss how the bottom gear ratio of a multi speed gear box is fixed from vehicle performance 

requirements. b) Explain the advantage of more gear ratios with regard to fuel economy. 

2. Discuss in detail about the various types of gear boxes. Also mention its advantages and limitations 

3. Sketch the layout of constant mesh gear box for these conditions giving the number of teeth for the 

various gear wheels and showing closely how the different ratios are obtained. 

4. A gear box with three speeds forward and one reverse is to provide the speed reduction as follows. 

Top is 5.1:1, intermediate 8.8:1, low 15.5:1, reverse 19.8:1 with a constant reduction 5.5:1 at the 

rear axle. Assuming that the smallest pinion has not less than 15 teeth and speed of the lay shaft 

half of the main driving shaft, find the suitable number if teeth of different gears. 
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5. Find the number of teeth on various gear wheels and the exact gear ratios for a 4 speed gear box 

with assumed gear ratios of 1, 1.5, 2.48 and 3.93. The centre distance between the main shaft and 

lay shaft being 73.12 mm and the smallest gear wheel having 12 teeth with an inverse of diametral 

pitch 3.25 mm. 

6. The coefficient of rolling resistance for a truck weighing 62293.5N is 0.018 and the coefficient of air 

resistance is 0.0276 in the formula R=KW+KaAV2, N where A is m2 of frontal area and V the speed in 

km/hr. The transmission efficiency in top gear of 6.2:1 is 90% and that in the second gear of 15:1 is 

80%. The frontal area is 5.574m2, if the truck has to have a maximum speed of 88km/hr in top gear, 

Calculate the engine B.P required. The engine speed if the driving wheels have an efficiency 

diameter of 0.8125m The maximum grade the track can negotiate at the above engine speed in 

second gear. The maximum drawbars pull. 

Unit V 

1. Explain the design detail of full floating and three quarter floating rear shafts 

2. Compare the Hotchkiss drive and torque tube drive with free body diagrams illustrating forces 

acting on them. 

3. Sketch a semi floating type rear axle construction and name its components. Further list out the 

loads and stresses acting on these types of axles. 

4. An automobile engine develops 33.75 kw at 1500 rpm and its bottom gear ratio is 3.6:1. If a 

propeller shaft of 40 mm outside diameter is to be used. Determine the inside diameter of the 

shaft, assuming a safe shear stress of 56 N/mm2 . If the length is the propeller shaft is 1.54 m, find 

the critical speed of the shaft. Also ascertain whether the critical speed is sufficient to avoid 

whirling. 

5. An automobile engine develops a maximum torque of 162Nm. The low gear ratio of transmission is 

2.75, while the back axle ratio is 4.25. The effective wheels radius is 0.325m and the co-efficient of 

friction between the tyre and the road surface is 0.6. If the permissible shear stress is 32373 X 104 

Pa. Determine the maximum shaft diameter. Assuming that the load is nearly torsional. What is 

maximum load permissible on each wheel? 
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6. An engine develops 29.5KW at 2000 rpm when the torque developed is maximum. The bottom gear 

ratio is 3:1 and the back axle reduction is 4.5:1. The load on each driving axle is 7357.5N. When the 

car is fully loaded, diameter of road wheel over the tyre is 0.6. If the permissible stress in the 

material of the shaft is not allowed to exceed 220725 X 104 Pa. find the diameter of the axle shaft. 
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