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                                                                       PART A 

I) 1)  -To support chassis components & the body.  

     -To withstand the static & dynamic load of different components of chassis. 

2) A stub axle is a short form of the axle that supports one side to the wheel and the other side to the front axle and is 

capable of an angular moment with the help of a kingpin so that it can achieve the vehicle’s directional movement. 

3) It  is the portion of the vehicle's total mass that is supported above the suspension. 

It includes the weight of body, frame, the internal components, passengers, and cargo. 

4) The steering gear ratio is the ratio of the number of degrees of turn of the steering wheel to the number of degrees the 

wheel turn as a result. 

5) Leading shoe" is a term referring to a shoe that is moving in the direction of rotation when it's being pressed against the 

drum (Adhere to drum. 

 

                                                                                 PART B 

II) 1)  

 

 

 

2)  
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mac person strut suspension 

 In this layout only the lower wishbone is used.  

 A strut containing shock absorber and the coil spring also carries the stub axle on which the wheel is mounted. 

  The wishbone is hinged to the cross member and positions the wheel as well as takes the accelerating, braking 

and side forces. 

 This system is simpler in construction 

 The camber angle does not tend to change as the wheel moves up and down. 

 This system will give maximum room in the engine compartment and therefore commonly used in the front wheel 

drive cars.  

 This system with an anti roll bar provides increased road safety, improve ride comfort, light and self stabilizing 

steering. This system is used in V aruti-800cc cars. 

 

3)   -It prevents the vehicle body and frame from road shocks. 

 - It gives stability of the vehicle. 

-It safeguards the passengers and goods from road shocks. 

-It gives the good road holding while driving, cornering and braking. 

-It gives cushioning effect. 

-It provides comfort. 

4) The function of steering gear is convert rotary motion of the steering wheel into to and fro motion of the drop arm. 

eg: worm and sector, worm and nut, recirculating ball, worm and roller 

5) Under steering 

    -Understeer is a phenomenon, in which a car turns less than the amount commanded by the driver. 

   - When the front slip angle is greater than that of rear, the vehicle tends to steer in the direction of side force. 

Oversteer 

     -Oversteer is a phenomenon, in which a car turns more than the amount commanded by the driver.  

      -When the rear slip angle is greater than that of front slip angle, the vehicle tends to move away from the direction of 

center path. 

 
6) COMPARISON OF DISC BRAKE WITH DRUM BRAKES 

Disc brake: External contracting brake 

Drum Brake : Internal expanding brake 

Advantages 

-Lighter than drum brakes.  

-Better cooling (since the braking surface is exposed directly to air). 

-Offer better resistance to fade. 

-Uniform pressure distribution 

-Brake pads can be easily replaced. 

-These brakes are self adjusting by design.  

Disadvantages 

-Costlier than drum brakes. 

-There is no servo action in the brakes 

-It is difficult to install an adequate parking attachment. 

7) BRAKE BLEEDING PROCEDURE 

 The procedure of driving air out of the braking system is called bleeding.  

 A special bleeding valve is provided for this purpose on the shoe expander or the disc caliper.  

 For bleeding, the master cylinder is topped up completely with the brake fluid and pipe is connected to the 

bleeding valve nipple as shown in Fig. 
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 The other end of this pipe is dipped in the brake fluid contained in some jar.  

 One person sits on the driver's seat and presses the brake pedal. 

 After which the bleeder valve is opened by the second person with a spanner, when some air bubbles will 

come out of the pipe and escape through the brake fluid into the atmosphere. 

 The bleeder valve is now closed and the brake pedal released and pressed once more after which the 

bleeder valve is opened again when some more air bubbles will come out. 

 This procedure is repeated till on pressing the brake pedal, no more air bubbles are noted . 

 Now with the Pedal in the pressed position the bleeder valve is closed.  

 The reservoir is then topped up with the fresh fluid. This procedure is then repeated for all wheels.  

 
 

 

PART C 

III) a)  Alignment checking procedure 

 Load the vehicle within specified limit. 

 Place the vehicle on a level floor and maintain correct  tyre pressure. 

 Suspend plumb bob from specified ponits at the chassis as shown in figure. 

 Put the chalk mark on floor infront of plumb bob at each points. 

 Move the truck away from floor and draw the diagonals AB,BC,CD. 

 The distance between each diagonals should not vary more than 8 mm. 
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b)Front dead axle 

 

 

IV) a)A stub axle is a short form of the axle that supports one side to the wheel and the other side to the front axle and is 

capable of an angular moment with the help of a kingpin so that it can 

 

 

 

  

 

 

a)A stub axle is a short form of the axle that supports one side to the wheel and the other side to the front axle and is 

capable of an angular moment with the help of a kingpin so that it can achieve the vehicle’s directional movement.

   

a)A stub axle is a short form of the axle that supports one side to the wheel and the other side to the front axle and is 

achieve the vehicle’s directional movement. 
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 The Elliot stub axle is a type of stub axle that attaches to the front axle by placing it in in the Yoke end with kingpin and 

cotter to the join the two together. 

 The reversed Elliot stub axle is just opposite of Elliot stub axle in which the stub axle end looks like a C section or a socket 

arrangement which is connected to the end of the front axle with the help of kingpin. In this type the cotter pin is fixed in 

axle beam. 

 The Lamoine type stub axle is a type of arrangement in which Instead of yoke type hinge, L- the shaped spindle is used 

 In this type of stub axle, the L-shaped spindle is used on the top position of front axle end and hinged to it. It is just the 

opposite of the arrangement in Lamoine type stub axle. 

 

 

 

 

 

b)  

 

 
• Channel section: Good resistance to bending 

• Tubular section: Good resistance to torsion 

• Box section: Good resistance to both bending and torsion. 

• Channel section is used in longitudinal members. 

• Tubular section is used in cross members. 

 

V) a) )   AIR SUSPENSION 

 Air suspension is a type of vehicle suspension powered by an electric or engine-driven air pump or compressor.  

 This compressor pumps the air into a flexible bellows, usually made from textile-reinforced rubber.  

 air suspension does not use pressurized liquid, but use pressurized air.  

 The air pressure inflates the bellows, and raises the chassis from the axle. 
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b) Semi elliptic leaf spring suspension 

 Leaf springs are formed by bending. 

 They are made of long strips of steel.  

 Each strip is named as Leaf.  

 The long leaf is called Master Leaf, and it consists of eyes at its both ends. 

 One end is fixed to the chassis frame, the other end is fixed to the shackle . 

 The spring will get elongated during expansion and shortened during compression.  

 This change in length of spring is compensated by the shackle.  

 The U-bolt and clamps are located at the intermediate position of the spring. 

 The bronze or rubber bushes are provided on both eyes on the master leaf.  

 Leaf spring material 

 Chrome vanadium steel 

 Silico manganese steel 

 Carbon steel 



www.madinpoly.com    

 

 

VI) a)  

 Torsion bar suspension is used in independent suspension system. 

 It takes shear stresses only. 

 It is made up of heat treated alloy spring steel. 

 This bar stores amount of energy nearly as same as coil spring. 

 The bar is fixed at one end to the frame, while the other end is fixed to the end of the wheel arm and supported 

in the bearing.  

 The other end of the wheel arm connected to the wheel hub.  

 When the wheel strikes a bump, it starts vibrating up and down, thus exerting torque on the torsion bar which 

acts as a spring. 

 
 

b)  

 It is the most common type of independent suspension system.  

 The use of cod springs with a damper in front axle is common in this type of suspension. 

 The upper and lower wishbone arms are pivoted to the frame member.  

 The spring is placed in between the lower wishbone and the under side of the cross member.  

 The vehicle weight is transmitted from the body and the cross member to the cod spring through which it goes 

to the lower wishbone member. 

 The shock absorber is placed inside the cod spring and is attached to the cross member and to lower wishbone 

member. 

 The wishbones not only position the wheels and transmit the vehicle load to the springs, but these also resist 

acceleration, braking and cornering or side forces  

 The upper wishbone arm is generally kept shorter in length than the lower ones to keep the wheel track 

constant and there by avoiding the excessive tyre wear. 

  However a small change in the camber angle does occur with such an arrangement. 



www.madinpoly.com    

 

 
 

VII) a)  

 

 

i) camber 

 Tilt of the front wheels from the vertical plane. 

 Camber is positive if the tilt is outward at the top. 

 Camber is negative if the tilt is inward at the top. 

 Camber angle is the angle between the vertical line and centre line of the tyre when viewed 

from the front of the vehicle 

 It  should not exceed 2 degree, because this causes uneven or more tyre wear on one side 

than on other side 

Objectives of providing camber 

 The front wheels are usually fitted with positive camber angle.  

 This is done to prevent tilting of top of wheels inward due to excessive load or play in the king 

pin and wheel bearing.  

 The load brings the wheels to vertical position.  
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ii) kingpin inclination 

 Inward tilt of the king pin from the vertical plane is called SAI. 

 It is the angle between king pin centre line and vertical line when seen from the front of the 

vehicle. 

 

Objectives of providing SAI 

 

 To improve directional stability in cars. 

  Wheels tend to return to the straight ahead position after the vehicle completes any turn. 

  This is also used to reduce steering effort when steering a stationary vehicle.  

 In addition to this, it reduces tyre wear. 

  This inclination varies from 7 to 8 degree. 

iii) Toe-in 

 The front wheels are slightly ‘turned in’ at front side such that the distance between wheels at front (A) is 

little less than the distance at back (B), when seen from top.  

 This difference in distance is called Toe-in. The wheels are set with to-in but they move parallel when car 

moves forward. The distance B is greater than A by 3 to 5 mm. 

Purpose of toe in 

• To ensure that wheels are rolling parallel. 

• To stabilize steering and prevent slipping towards sides. 

• To prevent excessive tyre wear. 

 
 

 

Toe-out 

• The front wheels are slightly ‘turned out’ at front side such that the distance between 

wheels at front (A) is little greater than the distance at back (B), when seen from top.  

• This difference in distance is called Toe-out. 

• The distance B is greater than A by 3 to 5 mm. 
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iv) slip angle 

o While taking a turn the centrifugal force acting on the vehicle which produces a side thrust. 

o To sustain that force, the plane of wheel must make some angle with the direction of motion of the vehicle. 

o This is achieved by the distortion of the tyre which is flexible. 

o The angle through which the wheel has to sustain the side force is called slip angle or creep angle.  

o In other words ,The angle between direction of the motion of the vehicle and the center plane of the tyre is known as Slip 

Angle. 

o It ranges from 8 degree to 10 degree. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

b)  

 It consists of a worm at the end of steering rod, half nut and transfer tube containing the balls. 

 A worm and nut are placed at the end of the steering shaft. Steel balls are loaded between the sets of groove of 

worm and nut for recirculation.  
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 When the driver turns the steering wheel, the two steel ball races will roll in the grooves and make the nut to travel 

along the length of the worm. The motion from the nut is transmitted to the wheel sector. 

 These balls reduce the friction and increase the efficiency of the mechanism to 90%. 

 
VIII) a) In motor vehicles, a power steering system helps drivers steer the vehicle by reducing the steering effort needed 

to turn the steering wheel, making it easier for the driver to turn. 

 
 In this the power steering piston and other arrangement is provided outside the steering gear box. 

 The power piston is attached between frame and linkage. 

 It assist the driver to pull the linkage for easy steering. 

 This type is most widely used. 

 

b) Reasons for hard steering 

 incorrect steering wheel geometry (incorrect camber, toe in, toe out) 

 under inflation of tyre 

 damaged steering gear box 

 steering linkage damaged 

 incorrect steering linkage adjustments 

 insufficient power steering fluid 

 insufficient pump pressure 

 

 

 

 

IX) a) Drum Brakes (Internal expanding mechanical brake) 

 A brake drum is attached concentric to the axle hub whereas on the axle casing is mounted a back plate. In case 

of front axle, the brakes plate is bolted to the steering knuckle.  
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 The back plate is made of pressed steel sheet and is ribbed to increase rigidity and to provide support for the 

expander, anchor and brake shoes. It also protects the drum and shoe brake assembly from mud and dust. 

Moreover, it absorbs the complete torque reaction of the shoes due to which reason it is sometimes also called 

“torque plate”.  

 
 Two brake shoes are anchored back plate as shown in Fig. 

 Friction linings are mounted on the brake shoes.  

 One or two retractor springs are used which serve to keep the brake shoes away from the drum when the brakes 

are not applied.  

 The brake shoes are anchored at one end, whereas on the other end Force F is applied by means of some brake 

actuating mechanism “S cam” which pushes the brake shoe against the revolving drum, thereby applying the 

brakes.  

 An adjuster is also Provided to compensate for wear of friction lining with use. 

 Hand Brake (Parking brake/secondary brake) Hand brakes are usually the mechanical brakes. These brakes 

operate independently of the foot brakes. These are used for parking on slopes and during emergency. 

 

b) 

 

 The operation of air brakes is similar to the hydraulic brakes except that in this case compressed air is used to apply 

brakes instead of hydraulic pressure. 

 Air brakes are commonly used on heavy vehicles, like trucks, buses, etc. 

 The compressor takes air from the atmosphere through the filter and the compressed air is sent to the reservoir 

through the unloader valve. 

 From the reservoir the air goes to various accessories and also to the brake chambers also called the diaphragm 

unit at each wheel, through the brake valve.  

 The control of brake valve is with the driver who cancontrolI the intensity of braking according to the requirements. 
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X) a)  

 Tandem master cylinder ensures reliability with not much extra cost.  

 In this separate lines go to the rear and the front brakes and it is so arranged that if the front brake line damaged, 

the rear brakes will be still effective.  

 Similarly if rear brake lines is defective, at least front brake Will be applied.  

 Under ordinary conditions the brake fluid will transmit pressure both to front as well as to the rear as the brake pedal 

is applied. 

 However, when, say, the front brake lines are damaged, piston (2) will move till it comes up against stop (3).  

 After this, the pressure will start building up in the space between (1) and (2) and rear brakes will be applied.  

 Similarly when the rear brake lines are damaged, no pressure will build up in space between pistons (1) and (2). So 

piston (1) will move freely till it comes up against (2). Further push at the brake pedal will move both piston (1) and 

(2) together thereby applying the front brakes.  

 The functions of bypass and intake ports are same as described earlier. 

 Such hydraulic brake systems which employ tandem master cylinder to operate two different sections of the vehicle 

brakes, are called axle-by-axle split systems.  

 As the braking effect is proportional to the swept volume in the master cylinder chamber, the two different chambers 

can be designed different in size according to the braking effect required on the two axles. As larger braking effort is 

required at the front axle; so the larger chamber of the master cylinder Is connected to the front axle and the smaller 

chamber to the rear axle.  
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b)  

 Brakes which are operated by means of hydraulic pressure are known as hydraulic brakes. 

 In hydraulic system, when the brakes are applied, the pressure in increased sufficiently in the system to 

produce equal and uniform braking action on all the four wheels.  

 The hydraulic brakes work on the principle of Pascal's law which reads as follows "Pressure applied to a liquid 

is transmitted equally in all directions.“ 

 The hydraulic braking system consists of four wheel cylinders, one at each of the four wheels of the vehicle as 

shown in Fig. 

 The system also consists of one master cylinder, which is connected to the Wheel cylinders by steel tubing. 

 Each wheel cylinder contains two pistons, which will move out when the pressure will be applied through brake 

fluid.  

 
 

 

BRAKE PEDAL 

 The brake pedal is the pedal that you press with your foot in order to make a vehicle go slower or stop. 

 

MASTER CYLINDER 

 In automotive engineering, the master cylinder is a control device that converts force (commonly from a driver's 

foot) into hydraulic pressure. This device operate wheel  cylinders located at the back plate of wheel assembly. 

 

BRAKE HOSE 

 Brake Hoses. Responsible for transmitting the hydraulic pressure to the brake calipers or wheel cylinders, the 

brake hose effectively turns pedal action into stopping power.  

 Its material may be PVC, Steel 

 

WHEEL CYLINDER 

 A wheel cylinder is a component of a hydraulic drum brake system. It is located in each wheel and is usually 

positioned at the top of the wheel, above the shoes. Its function is to exert force onto the shoes so as to bring 

them into contact with the drum and stop the vehicle with friction. 

 


