
          AT 2352 – AUTOMOTIVE CHASSIS COMPONENTS DESIGN

                                            QUESTION BANK

                              UNIT -1    VEHICLE FRAME AND SUSPENSION

                                                           2 MARK QUESTIONS

⦁ What are the forces and stresses the automobile frame has to withstand? 

(May/June 2007)

⦁ Define spring rate and spring index of the coil spring. (May/June 2007)

⦁ Give the reason for the wide use of channel section with its web in vertical 

orientation, for the side members of commercial vehicles. (May/June 2009)

⦁ Why are shackles used along with leaf spring? (May/June 2009)     

⦁ What are the different types of sections used in the vehicle frame? (Apr/May 2010) 

                                                                                                          (May /June 2011)

⦁ What are the advantages of using coil spring over leaf spring? (Apr/May 2010)

⦁ What are the loads acting on a chassis frame? (Nov/Dec 2010)

⦁ Define rate of spring. (Nov/Dec 2010)

⦁ Mention the loads and moments acting on a frame. (May /June 2011)

⦁ What are the loading situations the chassis generally experiences.(Nov/Dec 2012)

⦁ What are the factors considered while designing a torsion bar? (Nov/Dec 2012)

⦁ Discuss the various loads acting on chassis frame. (May /June 2013)

⦁ What is an energy absorbing frame? (May /June 2013)

⦁ Differentiate between horizontal lozenging and lateral bending in a ladder chassis.

                                                                                                          (May /June 2013)

⦁ Mention the different configurations of laminated leaf spring suspensions.

                                                                                                     (May /June 2013)

                                                 16 MARK QUESTIONS

⦁ 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

180kgf 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 

1



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.                    (May /June 2009) (Apr/May 2010) (Nov/Dec 2010) 

(May /June 2011)

⦁ 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.     

                                                                                                   (May /June 2009) (May /June 

2011)

⦁ 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. (Nov/Dec 2012)

⦁ 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

      (i) The diameter of the torsion bar

      (ii) The effective length and the load rate 

                                              (May /June 2012)  (Nov/Dec 2012) (Apr/May 2010) (Nov/Dec 

2010)

⦁ A typical coil suspension spring has 10 effective coils of a mean diameter 125 mm 

and made out of wires of diameter 15 mm. The spring is designed to carry a maximum 

static load of 3531.6 N. Calculate the shear stress and the deflection under the above 

loading. If a maximum shear stress of 637650 KPa is allowable in the material, then 

what is the possible clearance in spring? Take the value of G=73575 X103KPa. 

(May/June 2007)

⦁ A vertical chassis can be considered as a simply supported beam of 5 m long and is 

supported at A and B each being 1 m from its front and rear ends. Loads of 3 KN are 

carried 0.5 m in front of A and 2 m behind A respectively. Find the magnitude of the 

reactions at A and B, if an extra load if 5 KN is to be added to the beam in such a 

position that the reaction can be and at what distance from A must the 5kn load be 

situated.    (May /June 2012)                  
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⦁ Describe in detail about various load acting on the ladder chassis with neat 

sketches.  

(May /June 

2013)

⦁ A truck has 12 no. of leaves two of which are full length of leaves. The spring 

supports are 1.05 m apart and the central band is 85 mm wide. The central load is to be 

5.4 KN with a permissible stress of 280 MPa. Determine the thickness and the width of 

the steel spring leaves. The ratio of total depth to width of the spring is 3. Also 

determine the deflection of the spring.                       

(May /June 

2013)

                           UNIT- 2    FRONT AXLE AND STEERING SYSTEM

                                                           2 MARK QUESTIONS

⦁ List out the different sections used in a rigid type front axle of a commercial vehicle? 

                                                                                                                        (May /June 2011)

⦁ What are the causes for stiff steering? (May /June 2011)

⦁ Why is front axle and designed as I – section in the middle and elliptical section at 

the ends?  

(Nov/Dec 2010)

⦁ What are the possible causes of hard steering? (Nov/Dec 2010)

⦁ In which section of front axle, torsional and bending moments are predominant? 

                                                                                                                      (May/June 2007)

(Apr/May 

2010)

⦁ Write the fundamental condition to be satisfied for true rolling motion. (Apr/May 

2010)

⦁ What are the different sections used in a rigid type front axle of a commercial 

vehicle. Justify the usage of these sections. (May/June 2009)

⦁ What is meant by steering error curve? What is its use in the design of steering 

linkages? 

(May/June 2009)

⦁ What is meant by turning circle radius? (May/June 2007)
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⦁ What type of sections is provided at the middle and at the ends of the front axle?        

                               (Nov/Dec 2012)

⦁ What are the causes of steering geometry errors with u and down wheel 

movement? 

(Nov/Dec 

2012)

⦁ A steering box has a gear ratio of 16:1 and an efficiency of 85%. Assume the driver 

to exert a force of 60 N at the rim of a wheel 0.4 m in diameter, determine the torque 

at the drop arm shaft. (May /June 2012)

⦁ What are the functions of front axle? (May /June 2012)

⦁ Classify the various axle hubs employed in automobiles. (May /June 2013)

⦁ What is the difference between hydrostatic and hydrodynamic lubrication? Also 

mention the of lubrication employed in dead axles. (May /June 2013)

                                                                     16 MARK QUESTIONS

⦁ 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. (May/June 2007) 

                                                                                                              (April/May 2010)

(Nov/Dec 2012)

⦁ A track has pivot pins 1.37m apart, the length of each track arm is 0.17m and the 

track rod is behind front axle and 1.17m along. 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. (Nov/Dec 2010)

⦁ What is steering error curve, and what is its significance in steering system design. 

Further derive the equations for true rolling motion of all the wheels of a vehicle fitted 

with (i) Ackerman’s mechanism (ii) Davis mechanism. (May/June 2009) (May /June 

2011)

⦁ 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. (May/June 2009) (Nov/Dec 2010) (May /June 2011)                                                                                                               

(Nov/Dec 2012)
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⦁ The load distribution between the front and the rear axle of a motor vehicle 

weighing 50N is that 60% of the load is taken by the front axle. The axle has a drop of 

12 cm, the wheel radius of 40 cm. The distance from the center plane of wheel to the 

nearest spring pad is 20 cm. Take of coefficient of adhesion between tyre and road is 

0.6; maximum permissible bending stress is 160 N/mm2 and maximum shear stress is 

120 N/mm2. Design a suitable I section for 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.  

                                                                                               (May/June 2007) (April/May 

2010)

⦁ Write short notes on (i) determination of bearing loads on the front axle (ii) the 

Ackerman principle. (May /June 2012)

⦁ 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.    

(May /June 

2012)

⦁ Distinguish between reversible steering and irreversible steering. Sketch a typical 

steering gear box and name its components. A vehicle with the wheel base = 2.1 m and 

front wheel track = 1.22m is provided with Ackermann steering system. The distance 

from the centre plane of each front wheel to the nearest kin pin is 0.11 m while taking a 

turn the inner wheel is deflected through a maximum angle of 42 deg. Calculate the 

corresponding deflection of the outer front wheel, assuming that all wheels are in true 

rolling motion. Also find the turning radius of the outer front wheel. (May /June 2013).

Write short notes on the following: (i) Ackermann steering geometry. (i) Fully floating 

axle       (ii) semi floating axle. (May /June 2013)              

                                                           UNIT 3    CLUTCH

                                                    2 MARK QUESTIONS

⦁ List out the various components of a clutch. (Nov/Dec 2012)

⦁ When is the torque capacity of the clutch greatest? (May/June 2007) (Nov/Dec 

2012)

⦁ Why is a cone clutch more effective than plate clutch? (May /June 2012)

⦁ What are the types of clutch operating mechanisms used in automobile? (May 

/June 2012)

⦁ What is the major factor limiting the clutch capacity? (May/June 2007)
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⦁ Why is a clutch needed in an automotive transmission system? (May/June 2009)

                                                                                                         (May /June 2011)

⦁ What are overrunning clutches? (May /June 2009), (May /June 2011)

⦁ What is the need of clutch in an automobile? (Apr/May 2010)

⦁ List out the different types of clutches. (Apr/May 2010)

⦁ What is the major factor limiting clutch capacity? (Nov/Dec 2010)

⦁ List out the various components of a clutch. (Nov/Dec 2010)

⦁ What are the factors to be considered while designing an automotive friction 

clutch?

(May /June 2013)

⦁ With an example give any two material properties for designing a friction clutch.

               (May /June 2013)

                                                  16 MARK QUESTIONS

⦁ 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. (May/June 

2007) (Nov/Dec 2010)

⦁ A single plate clutch is to be designed for an automobile whose engine develops 

maximum torque of 12 Nmm. The ratio of external radius to internal radius of clutch is 

1.25. The maximum pressure intensity is limited to 80 kN/m2. Assuming uniform rate of 

wear, calculate the dimensions of clutch facing and total axial force that must be 

provided. Assume µ = 0.3.

  (April/May 

2010)

⦁ An engine which employs a cone clutch for torque transmission develops 18.37 kw 

at 1000 rpm. The average diameter of the friction facing is 300 mm and the cone angle 

is 25 deg. Average pressure intensity is taken as 78.9 kN/m2. Calculate the internal and 

external diameter. Assume uniform rate of wear. Take µ = 0.25. (April/May 2010)

⦁ A cone clutch with a cone semi-angle of 200 is to transmit 7.3 KW at 750rpm. The 

width of the face is 1/5th of the mean diameter and the normal pressure between the 

contact faces is not to exceed 11.8x104 N/m2. Allowing the coefficient of friction of 0.2, 

Determine the main dimensions of the clutch and the axial force required. (May/June 

2009) (May /June 2011)

⦁ Calculate the inner radius and outer radius of the friction lining of a single plate two 
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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

            Maximum axial Pressure = 8.29 X 104Pa

            External radius of friction surface = 1.25 times internal radius.

                                                                                              (May/June 2009) (May /June 

2011)

⦁ 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.    

                                                                   (May/June 2007) (Nov/Dec 2012) (Nov/Dec 

2010)

⦁ 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. (Nov/Dec 2012)

⦁ Following data are related to a cone clutch: maximum contact surface radius = 140 

mm, maximum contact surface radius = 125 mm, semi cone angle = 20 deg, coefficient 

of friction = 0.25, allowable normal pressure = 137.34 kpa. Estimate the axial load and 

power transmitted at 1000 rpm. (May /June 2012)         

⦁ A plate clutch has 3 discs on the driving shaft and 2 discs on the driven shaft, 

providing four pairs of contact surfaces. The outside diameter of the contact surfaces is 

240 mm and inside diameter 120 mm. Assuming uniform pressure and coeff. Of friction 

is 0.3. Find the total spring load pressing the plates together to transmit 23kw power at 

1475 revolution per minute. If there 6 springs each of stiffness 13 kN/m and each of the 

contact surfaces has worn away by 1.25 mm. find the maximum power that can be 

transmitted assuming uniform wear.

(May 

/June 2012)

⦁ 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 
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transmitted and the maximum intensity of pressure when uniform wear conditions 

have been reached. (May /June 2013)

An automobile s fitted with a single plate clutch to transmit 22.1 kw at 2100 rpm. The 

total axial load on the clutch plate is 1422.5 N. The outside diameter of the friction 

surface is 250 mm and both sides of the plates are effective and the coefficient of 

friction between the contact surfaces is 0.35. Assuming uniform rate of wear condition, 

calculate the inner diameter of the friction surface. The rotating part is attached to 

driven parts of the clutch are initially at rest having moment of inertia of 20.7 Nm2. 

Assuming the acceleration of the machine is uniform. Calculate the time lapse before 

the engine attains full speed of 2100 rpm if the clutch is suddenly engaged.(May /June 

2013)

     UNIT 4     GEAR BOX

                                                       2 MARK QUESTIONS

⦁ Why is geometric progression preferred in gear ratios? (Nov/Dec 2012)

⦁ When is maximum vehicle speed attained? (Nov/Dec 2012)

⦁ What are the possible arrangements to achieve 12 speeds from a gear box?

                                                                                                   (May /June 2012)

⦁ What are the differences between a constant mesh and sliding mesh gear train?

                                                                                                      (May /June 2012)

⦁ Define the term “Tractive effort”. (Nov/Dec 2010)

⦁ What are the different types of resistances experienced by a vehicle? (Nov/Dec 

2010)

⦁ What are the merits of helical gears over spur gears used in a gear box? (Apr/May 

2010)

⦁ What is the requirement of gear box in an automobile? (Apr/May 2010)

⦁ List out the various resistances that a vehicle in motion has to encounter and briefly 

explain them. (May /June 2009), (May /June 2011)

⦁ Why is geometric progression preferred in gear ratios? (May /June 2009), (May 

/June 2011)

⦁ What is the difference between traction and tractive effort? (May/June 2007)

⦁ What is a reverted gear train? (May/June 2007)

⦁ Mention the merits and limitations of gear drives. (May /June 2013)

⦁ What is meant by dynamic and static tooth loading in gear drives? How it is 

calculated

(May /June 2013)

                                                          16 MARK QUESTIONS
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⦁ In a gear box the clutch shaft pinion has 14 teeth and low gear main shaft pinion 32 

teeth.  The corresponding lay shaft pinions have 36 and 18 teeth. The rear axle ratio is 

3.7:1 and the effective radius of the rear tyre is 0.355m. Calculate the car speed in the 

above arrangement at an engine speed of 2500rpm. (May /June 2011)

⦁ Evolve a design for spur gear to be used in an ordinary gear box that gives the 

following speed ratio: 1, 1.43, 2.29 and 3.91. The increase of 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. (May /June 2011)

⦁ 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

(i) The engine B.P required.

(ii) The engine speed if the driving wheels have an efficiency diameter of 0.8125m

(iii) The maximum grade the track can negotiate at the above engine speed in second 

gear.  

(iv) The maximum drawbar pull                                (May/June 2009) (April/May 2010)

⦁ Determine the gear ratios of a four speed gear box for a vehicle of weight 13341.6 N 

powered by an engine giving 20.6KW at 1800 rpm. The vehicle has a frontal area of 

2.23m2 and has a wheel dia. 0.71m. The maximum gradient that the car has to 

negotiate is 1 in 4. The tractive resistance may be taken as 50N per 2240 N of the car. 

The wind resistance is given by 0.03679AV2, where A is the frontal area in m2 and V is 

the vehicle speed in Km/hr. Assume that the transmission efficiency is 0.75 and that at 

top gear, the car is expected to go over a grade of 1 in 40. State any other assumptions 

you make. . (May/June 2007) (May/June 2009)

⦁ A sliding mesh gear box with forward speeds only to be designed. The gear box 

should be the following gear ratios of 1, 1.5, 2.5 and 3.9. The centre distance between 

the main shaft and lay shaft being 78 mm and the smallest gear wheel having 16 teeth 

with an inverse of diametral pitch 3.25 mm. Find the number of teeth on various gear 

wheels and the exact gear ratios.

                                                                                                                           (April/May 2010)

⦁ 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.  (May/June 2007) 

(Nov/Dec 2010)
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⦁ For a typical motor car, the toad resistance is given by 23 N per 1000 N, the air 

resistance by the expression 0.0827 Y2, the transmission efficiency 88% in top speed, 

car weighs 19934N which is fully loaded. Calculate a) the BP in kw required for a top 

speed of 144kmph b) the accelerator in m/sec2 at 48 kmph, assuming the torque at 

4kmph in the top gear 25% more than at 144 kmph c) the BP required to drive the car 

up a gradient of 1 in 5 at 48 kmph, transmission efficiency 80% in bottom gear.

(Nov/Dec 2010)

⦁ 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.  

                                                                                                            (Nov/Dec 2012) (May 

/June 2012)

                                                                                                                                   

⦁ Discuss elaborately the design procedure to calculate the bearing loads on front and 

rear bearings of a 4 speed gear box, when the 2nd gear is in engaged position. (Nov/Dec 

2012)

⦁ Sketch the arrangements of six speed gear box. The minimum and maximum speeds 

required are around 460 and 1400 rpm. Drive speed of 1440 rpm. Construct speed 

diagram of the gear box and obtain carious reduction ratios. Use standard output 

speeds and standard step ratio. Calculate number of teeth each gear and verify whether 

the actual output speeds are within +2% of standards speeds. (May /June 2012)

⦁ Discuss in detail about the various types of gear boxes. Also mention its advantages 

and limitations (May /June 2013)

⦁ An automotive gear box gives 3 forward speeds and one reverse with a top gear of 

unity and bottom and reverse gear ratio of approximately 3.3:1. The center distance 

between the shaft is to be 110 mm approximately. Gear teeth of module 3.25 mm are 

to be employed. 

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.
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                                                                                                                             (May /June 

2013)

                                                                                                                   

                                UNIT 5        DRIVE LINE AND REAR AXLE

                                                       2 MARK QUESTIONS

⦁ Why is hollow shaft used as propeller shaft? (May/June 2009) (May /June 2011)

⦁ What are the different types of rear axles used in vehicles? (Nov/Dec 2010) (May 

/June 2011)

⦁ Why is the propeller shaft critical speed important? (May/June 2007), (Nov/Dec 

2012)

⦁ Draw a neat sketch of three quarter floating axle. (May/June 2007)

⦁ How are the various reaction forces and torques taken care in a Hotch kiss drive? 

                                                                                                                    (May /June 2009)

⦁ What are the different types of final drives used in a vehicle? (Apr/May 2010)

⦁ How is length of propeller shaft varied automatically? (Apr/May 2010)

⦁ Define “Whirling of shafts”. (Nov/Dec 2010)

⦁ What are the types of stresses experienced by semi-floating axle shafts? 

(Nov/Dec2012)

                                                                                                                             (May /June 

2012)

⦁ State the formula used to compute critical speed of a propeller shaft. Why it is so 

important.

(May /June 2012)

⦁ Give the expression for calculating critical speed of propeller shaft. (May /June 

2013)    

⦁ A hatch back vehicle engine develops 30 kw at 1450 rpm and its bottom gear ratio is 

3:1. If a propeller shaft of 38 mm outside diameter is to be used, determine the inside 

diameter of mild steel tube to be used, assuming a safe shear stress of 56 x 103 kpa for 

MS. (May /June 2013)    

                                                                                                    

                                                                16 MARK QUESTIONS

⦁ Find out the weight of the mild steel propeller shaft having 4 mm outside diameter 

used to transmit a maximum engine power of 28KW at 1500rpm and its first gear ratio 

of vehicle being 3.06. The safe shear stress of 55 X 103KPa and the length of the shaft is 

1m. Take density of mild steel as 7860 kg/m3. (May/June 2009)

⦁ An automobile engine develops 28KW at 1500rpm and its bottom gear ratio 3.06. If 
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a propeller shaft of 40mm outside diameter is to be used, determine the inside 

diameter of mild steel tube to be used. Assuming a safe shear stress of 55 X 103KPa for 

the MS. (April/May 2010)

⦁ 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 104Pa. Determine the maximum shaft diameter. 

Assuming that the load is nearly torsional. What is maximum load permissible on each 

wheel? (May/June 2007)

                                                                                                  (Nov/Dec 2012) (May /June 

2013)

⦁ 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. (April/May 2010) (May /June 

2012) (May /June 2013)

⦁ 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. (May/June 2007) (Nov/Dec 2010) (May 

/June 2011) (Nov/Dec 2012)

⦁ An engine develops 30 kw at 2000 rpm when the torque is maximum. The bottom 

gear ratio is 3:1 and the rear axle reduction is 4.5:1. The load on each driving axle is 0.75 

tonne, when the car is fully loaded. Diameter of the road wheel over the tyre is 71 cm. 

The maximum permissible shear stress is 12 N/mm2. The maximum permissible 

bending stress is 280 N/MM2. If three quarter axle is used. Design axle shaft and axle 

housing of the value of inside diameter 0.8 times outside diameter and the distance 

between spring seat and center plane of wheel is 0.22m.  

                                                                                                (Nov/Dec 2010) (May /June 

2012)

⦁ 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.

Design a full floating rear axle from the following data:

Maximum engine torque = 196 Nm

Rear axle ratio = 5:1
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Gear ratios = 4:1, 2.5:1, 1.4:1, & 1:1

Permissible shear stress for axle shaft materials = 13734N/m2

The diameter of the shaft alone is to be found out. (May/June 2009) (May /June 2011)
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