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Abstract— Brakes are implemented in cars to stop the 

vehicle. The increase in number of deaths and accidents is 

due to brake failure. Brake failures mainly occur due to 

brake lining failures and results in pressure loss. The aim of 

our project is to diagnose faulty braking system and 

application of an auxiliary secondary braking system in case 

of brake failures. The Function of secondary braking system 

helps the driver to stop the vehicle and thus ensures safety of 

the passengers. The Drum brakes are mounted on the wheel 

and separate brake hose and master cylinder (fluid reservoir) 

is provided. The purpose of providing separate brake hose 

and master cylinder is that due to leakage in brake hose 

there is loss of fluid and therefore there is loss of fluid 

pressure in the cylinder/reservoir. When the pedal is pressed 

the primary brake gets activated but if the wheel does not 

stop even after full application of primary brake, the 

condition of emergency arises. In this emergency condition 

person comes under panic situation and presses the pedal 

harder. Thus the actuation of secondary brake is designed in 

such a way that when the pedal is pressed hard the 

secondary brake gets activated. The maximum force 

required for full application of primary brake is kept as the 

initial actuation force of the secondary brake. For this 

actuation mechanical pedal and lever arrangement is made. 

Also when secondary brake actuates its indication is shown 

by glowing of bulb to alert the driver that primary brake has 

failed and needs to get changed or repaired. Thus with the 

actuation of secondary brake, brakes will be applied and the 

accidents occurring basically due to failure of brake can be 

avoided. 
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I. INTRODUCTION 

A common misconception about brakes is that brakes 

squeeze against a drum or disc, and the pressure of the 

squeezing action slows the vehicle down. this is in fact a 

part of the reason for slowing down a vehicle. Actually 

brakes use friction of brake shoes and drums to convert 

kinetic energy developed by the vehicle into heat energy. 

When we apply brakes, the pads or shoes that press against 

the brake drums or rotor convert kinetic energy into thermal 

energy via friction 

 Braking is the mechanism in the motor vehicle 

which is used to slowing down and stopping the vehicle to 

rest in the shortest possible distance.  

A. Principle of Braking 

While operating the braking system the kinetic energy of 

moving vehicle is converted in to heat energy. 

B. Functions of Brakes 

Brakes have following functions, 

 It is used to stop the vehicle. 

 It is used to control the speed where and when required.  

 It is used to control the vehicle while descending along 

the slope. 

 To park the vehicle and keep it in stationary position. 

II. OBJECTIVES 

The main Objective of our work is to, develop a secondary 

braking system which can operate under the conditions of 

brake failure. 

III. FUNCTIONAL PARTS 

A. Structural platform  

Material used:  mild steel (MS) bar 

Manufacturing process used: Gas Welding and Single wheel 

cutter 

 
Fig. 1: Structural platform 

 The complete system is mounted on the structural 

base ,its basic function is to hold the parts and compact the 

system, but in automobiles seconday braking system will be 

directly employed. 

 
Fig. 2: Welding process 
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B. Wheel & Axle assembly 

In case of automobiles the axle and wheel are mounted in 

the frame of automobile but, for this system’s operation 

wheel and axle are mounted on the structural frame. 

 
Fig. 3: Wheel & axle assembly 

C. Master Cylinder 

The master cylinder is a foot operated hydraulic pump that 

sends pressurized brake fluid through the brake lines and 

into the brake calipers/wheel cylinders. In its simplest form, 

the master cylinder consists of housing, reservoir, piston, 

rubber cup, return spring and a rubber boot (manual only).  

 
Fig. 4: Master cylinder with fluid reservior 

D. Elecronic relay circuit 

 
Fig. 5: Relay circuit 

The basic function of relay circuit is o switch ON & OFF 

the circuit.The information to relay circuit is provided by the 

limit sensor. 

E. Actuator 

 
Fig. 6: Double acting cylinder 

The actuation of secondary mechanism is done by double 

acting cylinder which pulls the link for applying brake. 

F. Braking Fluid 

In order to operate our primary braking system we need 

braking fluid, also for applying seconday brake we need to 

consider brake fluid leakage. 

IV. WORKING OF SECONDARY BRAKING SYSTEM 

The secondary brake is the brake which is separately 

mounted on the wheel so that whenever the primary brake 

failure condition arises, it can be operated with more hard 

effort than the normal. Under panic condition when the 

brake fails, more effort is applied by the driver. This effort 

given at a panic condition is used to actuate the secondary 

brake. 

 When the pedal is pressed the primary brake gets 

activated but if the wheel does not stop even after full 

application of primary brake, the condition of emergency 

arises. In this emergency condition person comes under 

panic situation and presses the pedal harder. Thus the 

actuation of secondary brake is designed in such a way that 

when the pedal is pressed hard the secondary brake gets 

activated. The maximum force required for full application 

of primary brake is kept as the initial actuation force of the 

secondary brake. For this actuation mechanical pedal and 

lever arrangement is made. Also when secondary brake 

actuates its indication is shown by glowing of bulb to alert 

the driver that primary brake has failed and needs to get 

changed or repaired. Thus with the actuation of secondary 

brake, brakes will be applied and the accidents occurring 

basically due to failure of brake can be avoided.  
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Fig. 7: Block diagram of system 

V. CALCULATIONS & SPECIFICATIONS 

A. Pedal Force 

Assume force of 500N, in downward direction 

BM = force * perpendicular distance 

       = 80 * 200 

       = 16000N           

 
Fig. 8: Pedal force calculations 

B. Technical specifications of actuator 

Action 
Double acting,  

Single  rod 

Fluid Air 

Proof pressure 1.05 MPa 

Maximum  operating pressure 7 MPa 

Minimum operating pressure 2 MPa 

Ambient  and fluid  temperature 
–10 to 70°C (No 

freezing) 

Piston speed 50 to 500 mm/s 

Cushion None 

Stroke length tolerance +0.5 -0 mm 

Mounting Basic style 

Lubrication Not required 

VI. CONCLUSION 

Thus, with an intention to reduce accidents, the secondary 

braking sytem effectively works to stop the sytem by 

applying excess of pedal pressure.While inculcating this 

braking system in cars there might be need for some 

changes in design perspective,but it will suerely eliminate 

the brake failure due to fluid lakeage. 
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