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Abstract— Accident is the major problem in the World. 

Accidents  are increasing day by day. Accidents occurred due 

to inefficiency of driver to apply a brake at right time. 

Accidents  also occur because of  poor quality of roads. This  

accidents are prevented by using a system named as ‘Flexible 

bumper controlled automotive braking system.’ This system 

consist of pneumatic system and controlled unit. In this 

system controlling is done automatically by using proximity 

sensor or IR sensor and relay coil. It further actuates 

pneumatic cylinders which results in braking and bumper 

movements. Hence it is referred as pneumatic braking system 

with pneumatic bumper protection. This system having two 

mechanism in which sensor is use to sense the speed and 

position of front vehicle and another one is flexible bumper 

which is attached to the braking system. Sensor transmit 

signal to controlled unit. It further transmit to solenoid valve 

and pneumatic cylinder is operated and at same time brake is 

applied and vehicle stop.   
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I. INTRODUCTION 

India is the developing country. India is a densely populated 

country with the vehicle usage being really various While the 

available resources which are used to run the vehicles like 

road excellence & new technologies in vehicles are being 

developed to avoid accidents. The number of people expired 

during vehicle accidents is very large as compared to the 

other causes of death. Though there are different causes for 

accidents but proper technology of braking system and 

technology to reduce the damage during accident should be 

developed. Hence there is need of Impact Reduction system 

to prevent the accidents and to reduce the damage to vehicle 

and also the driver. To achieve this goal, we design this 

automatic pneumatic bumper system. Our main aim is to 

design & develop automatic control system based on 

intelligent electronic control automotive bumper activation 

system called “Flexible bumper controlled automotive 

braking system”. The project consists of transmitter and 

Receiver circuit, Control Unit, Pneumatic bumper system. 

The sensor senses the obstacle. There is any obstacle closer 

to the vehicle (within 4-5 feet), the control signal is given to 

the bumper and break activation system. This bumper 

activation system is activated when the vehicle speed above 

30-45 km per hour. The speed is sensed by the proximity 

sensor and this signal is transfer to the control unit and 

pneumatic bumper activation system.   

A. Objectives:-  

 To shrink the braking attempt & to enlarge the certainty 

of braking  

 Application.   

 To decrease the reaction time of braking system & to 

maintain the exactness in braking system.   

 To recover the pre-crash safety.   

 To avoid the percentage of passenger damage by using 

outer vehicle safety   

 To reduce the necessity of interior security devices like 

air bags.   

II. CONSTRUCTION AND WORKING 

A. Component 

 Pneumatic cylinder   

 Solenoid valve  

 Flow control valve   

 IR sensor   

 DC Motor   

 Relay   

 Hose and Collar   

 Frame   

 Compressor   

 Bumper   

1) Pneumatic Cylinder:-  

The cylinder is a Double acting cylinder, which means that 

the air pressure operates on the forward and backward 

strokes. The air from the compressor is passed during the 

solenoid valve which controls the pressure to the necessary 

amount by adjusting its knob.  

2) IR Sensor:-  

A sensor is a transducer which is used to make dimension of 

a physical variable. Any sensor requires calibration in order 

to be useful as a measuring device. Calibration is the 

association between measured variable & output indication. 

It is a sensor which is used to sense the occurrence of living 

and non living entity.  

 
3) Frame:-  

Frame is of M.S. square pipes which are 40mm*40mm in 

size.  

4) Compressor:-  

Compressor is used to raise the pressure of the atmospheric 

air to get pressurized air which is used into the arrangement. 

There are various types of compressor used according to it’s 

handling and purpose.  
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5) Bumper:-  

Bumper is of the bendable type.i.e.it can extract and retract 

according to the signal received from the sensor. The bumper 

is attached to the Pneumatic cylinder.  

B. Working:-  

When any obstacle comes in the path of the vehicle then the 

proximate sensor sense it and send signal to the control unit. 

The control unit send the signal to the solenoid valve. The air 

is compressed by using compressor present in a vehicle which 

passes the air to the solenoid valve. The compressor 

compresses the air between 4 to 6 bar. The flow of air is 

controlled by flow control valve which is use to maintain the 

flow of air. That air is passed to the Double acting Pneumatic 

cylinder. Cylinder which having a rod which is attached to 

the bumper. When sensor sense the obstacle it send the signal 

to the control unit then solenoid valve is activated and it send 

the signal to FCV. Flow of air is passes to the Double Acting 

cylinder in which the rod which connect to bumper is 

extended and automatically another end is retracted so brake 

is applied and vehicle will stop. Because of that arrangement 

the pre-crash of the vehicle is prevented.   

 

III. SPECIFICATION OF COMPONENTS 

1) Piston Cylinder Specification:   

Stroke length =300mm  Bore Diameter =50mm  Rod 

Diameter =25mm   

2) Direction Control Valve:   

5/2 DCV   

Actuation: Solenoid Operated DC coil.  Coil Voltage 

Rating: 12 Volts (0.5 amp to 2 amp)   

Working Pressure =1.5 to 10 bar   

3) Specification of Compressor:   

Type: Rotary Air Compressor   

Input voltage =12 Volt and 2.5 amp   

Output Pressure =4 bar Capacity  Discharge =25cm3/sec   

4) Material for Chassis:   

Square mild Steel Pipe of 40mm*40mm  

5) Battery: Output =12Volt and 10 Amp Dc supply   

6) Drive: DC Motor 0.25HP  

7) Proximate Infrared Sensor and Unit:   

8) Relay: Control Unit   

9) Brake: Drum Brake   

10) Pulley: No. of pulley required is 2  

IV. DESIGN LAYOUT 

 

V. ADVANTAGES 

 Simple construction of the prototype vehicle.   

 It provides security to passengers in the vehicle as well 

as to the vehicle body.   

 It reduces accident strength and crash.   

 It able to increase the certainty in braking system.   

 Braking system able to give fast reply.   

 System able to raise the pre-crash safety.  

VI. CONCLUSION 

In this review paper we studied that vehicle accident is a 

major problem. For the avoidance of accidents braking 

system introduced with new idea usually seen in restricted 

roadways. The system controlling is done automatically by 

using IR sensor and relay coil. We also studied that use of 

pneumatic system improves the process of breaking. The 

selection hence it is referred as pneumatic braking system 

with pneumatic bumper protection.   

REFERENCES 

[1] Amol Karad, Yogesh Bhuse,“EMERGENCY BRAKE 

WITH AUTOMATTIC BRAKE SYSTEM” IJARIIE 

Vol.3 Issue 2 2017 ISSN (0)-2395-4326.   

[2] Patil Pratik, Pitale Chetan, Prajapati Tejas “STYUDY 

OF PNEUMATIC BRAKING WITH PNEUMATIC 

BUMPER PROTECTION” International Conference On 

Emerging Trends In engineering and Management 

Research Issue 23rd march 2016 ISBN: 978-81-932074-

7-5   

[3] Prof. M. B. Bankar, Prof. S. K. Pawar “DESIGN AND 

DEVELOPMENT OF AUTOMATICPNEUMATIC 

BUMPER SYSTEM” Journal Of Information, 

Knowledge and Research in Mechanical Engineering 

Volume –04, ISSUE – 02 ISSN 0975 – 668X   


