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Abstract - The pneumatic operated collapsible steering system which reduces  injury to the driver in case of frontal collision 
accidents. Our project deals with the idea of implementing collapsible steering column in the car which helps to absorb the 
impact experienced to the driver at the time of accident. By considering the collapsible steering column we presenting a new 
idea of pneumatic operated collapsible system. 
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I. INTRODUCTION 
 
The proposed system “PNEUMATIC 
COLLAPSIBLE STEERING COLOUMN” device 
intended primarily for connecting the steering wheel 
to the steering mechanism or transferring the driver's 
input torque from the steering wheel. 
A steering column may also perform the following 
functions: 
-Energy dissipation management in the event of a 
frontal collision 
-Provide mounting for the multi-function switch, 
column lock, column wiring, column shroud, 
transmission gear selector, gauges or other 
instruments as well as the electro motor and gear 
units. 
-Offer (height and/or length) adjustment to suit driver 
preference. 
 
II. OBJECTIVES 
 
1. The popularity of pneumatic machinery is due to 

very large amount of power that can be 
transferred through small tubes and flexible 
hoses. 

2. It requires the implementation of safety factors in 
the automobile at    low cost which can be 
afforded even by a common man. 

3. The invention is to provide a collapsible steering 
assembly which is relatively simple in 
construction. 

4. Economical to manufacture as the parts are 
readily available it can be easily manufactured 

5. Reliable in operation and is otherwise ideally 
suited to its intended purposes. 

 
III.METHODOLOGY 

 
The steering wheel is the important part of the four 
wheeler thus cause of fatal injury for drivers in 
frontal collision. When frontal collision occurs, due 
to the kinetic energy of driver or occupant body, it 

moves forward against steering wheel and wind 
shield. Actually in a frontal collision forces will be 
first transmitted through driver’s feet which act as 
fulcrum so the body will rotate about it. Driver head 
& chest hit the steering or windshield which may 
cause severe injury or death. For the taller driver 
steering works as fulcrum. Considering the injury 
potential of steering wheel we are presenting a new 
idea Pneumatic Collapsible Steering Column. 
The steering column basically consists of the outer 
tube which is screwed to the bodywork and the 
steering shaft. The steering shaft connects the steering 
wheel to the steering gear and is supported in an outer 
tube. It transmits the steering torque. 
 
IV. WORKING PRINCIPLE 
 
In this paper we give new idea about collapsing the 
steering column by using pneumatic piston-cylinder 
arrangement. Whenever a vehicle get accident limit 
switch gets active and then signal passes through the 
5/3 solenoid operated direction control valve. It has 
four chamber upper two valves connected in inlet and 
outlet to the pneumatic cylinder and lower two valves 
one connected in compressor and another one open to 
the atmosphere. Whenever circuit get complete 
compressor get signal to increase cylinder pressure 
steering mechanism moves away from driver, 
between double acting double rod cylinder and rack 
& pinion mechanism we have compressible part 
which can easily compressed whenever steering 
mechanism pressure increases afterword’s when 
mechanism settle down remaining pressure exit to the 
atmosphere. 

 
Fig 1: Model Setup 
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 A vehicle is fitted with PCS system. Front 
side of the vehicle is arranged with some 
mechanical switches.  

 When frontal collision occurs, one or more 
mechanical switch will get compressed. 

 Circuit will get closed and DC current flows 
to the solenoid valve from power supply.  

 The compressed air from Pneumatic cylinder 
suddenly escapes through the solenoid valve. 

 The steering will get collapsed. 
 
V. EXPERIMENTAL MODEL 

 

 
 
VI. SENSORS 
 

SL NO SENSOR RANGE 
1 IR SENSOR 10 m 
2 LIMIT SWITCH IMPACT 

Table 1: Range of Sensors 
 
A. IR SENSOR 

 
Fig 2 : IR Sensor 

A Infrared sensor (IR sensor) is an electronic 
device that measures infrared (IR) light radiating 
from objects in its field of view. Apparent motion is 
detected when an infrared source with one 
temperature, such as a human, passes in front of an 
infrared source with another temperature, such as a 
wall.. It is usually infrared radiation that is invisible 
to the human eye but can be detected by electronic 
devices designed for such a purpose. 
 
B. Limit Switch: 
Presence Sensing is the act of detecting the presence 
or absence of an object with a contact or non-contact 
sensing device. The sensors then produce an electrical 
output signal that can be used to control equipment or 
processes. Mechanical limit switches are contact 
sensing devices widely used for detecting the 
presence or position of objects in industrial 
applications. The term limit switch is derived from 
the operation of the device it-self. As an object (or 
target) makes contact with the operator of the switch, 
it eventually moves the actuator to the "limit" where 
the electrical contacts change state. Through this 
mechanical action, electrical contacts are either 
opened or closed Inductive proximity, capacitive 
proximity, and photoelectric sensors perform this 
same process. 

 
Fig 3 : limit switch 

 
VII. RELAY SWITCH 
 
A relay is an electrically operated switch. Many 
relays use an electromagnet to operate a switching 
mechanism, but other operating principles are also 
used. Relays find applications where it is necessary to 
control a circuit by a low-power signal .A type of 
relay that can handle the high power required to 
directly drive an electric motor is called a contactor 
Relays with calibrated operating characteristics and 
sometimes multiple operating coils are used to protect 
electrical circuits from overload or faults; in modern 
electric power systems these functions are performed 
by digital instruments still called RELAY SWITCH. 

 
Fig 4 : Relay switch 
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VIII. POWERSUPPLY 
 
The power supply of 220v is taken as input and 
stepped down using a transformer to 12v. This 
voltage is sent across the circuit for operation of IR 
sensor and limit switch. 
 
IX. CIRCUIT DIAGRAM 

 

 

 
Fig 5 : Experimental Circuit 

 
X. DOUBLE ACTING CYCLINDER 

 
Double-acting cylinders (DAC) use the force of air to 
move in both extends and retract strokes. They have 
two ports to allow air in, one for outstroke and one 
for in stroke. Stroke length for this design is not 
limited; however, the piston rod is more vulnerable to 
buckling and bending. Additional calculations should 
be performed as well. 

 

 
Fig 6 : Double Acting Cylinder 

XI. ADVANTAGES 
 

 Increases safety system of the automobile. 
 Energy dissipation management in the event of a 

frontal collision is highly effective. 
 Offer (height and/or length) adjustment to suit 

driver preference. 
 Energy Absorbing Steering Column is a kind of 

Steering Column which minimizes the injury of 
the driver during a car accident by collapse or 
breaking particular part of system. 

 
XII. APPLICATION 

 
 In automotive vehicles. 
 In all-terrain vehicle. 

 
CONCLUSION  

 
We are conclude that the Pneumatic operated 
collapsible steering system is very unique and easy 
solution to avoiding or preventing human accident as 
well as their damages. It is very easy to implement in 
any four wheel or any heavy vehicle with a very 
cheap cost. This is an advance mechanism for future 
and present also for preventing accidents. The main 
advantages of pneumatic steering are that provides 
working space for proper functioning of air bag. 
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