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ABSTRACT 
Safety is a prime concern in our day-to-day life. An airbag is a supplementary vehicle safety device. The airbag module is designed 
to inflate rapidly during a collision. The purpose of the airbag is to provide the occupants a soft cushioning and restraint during a 
crash event to prevent any large forces between the flailing occupant and the interior of the vehicle. In an airbag system once it 
gets blast it could not be used again. To overcome these difficulties a solution is propounded. In this project a trigger mechanism is 
used and there is no need of inflation system. The trigger mechanism works on the basic principle used in pistol gun. In regular 
airbag system, there is only one capsule chemical so it can be used only once but in this project there are four capsules modeled in 
one pallet, so it can be used for four times. The principle of revolver is used here that is, when the bullet is fired, the first bullet 
escapes out of the gun and the second bullet replaces the first one and the cycle continuous until all the bullets are fired. By 
implementing this principle in the cars, the cost of getting a new airbag is reduced. In addition to that GSM kit is enabled to inform 
their relatives through message and automatically door lock will be released during the time of accident. On the whole this project 
will reduce the cost of airbag replacement without affecting the initial cost and original design of the car by reusing the airbag 
system and designing the airbag system by using trigger mechanism. 
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INTRODUCTION 

 

An airbag is a supplementary vehicle safety device. It is a type of occupant restraint system that consists of 

a malleable fabric bag, also known as an airbag cushion. The airbag module is designed to inflate rapidly during 

a collision. The purpose of the airbag is to provide occupant protection and restraint during a sudden crash by 

reducing the speed of occupant in collision without getting injured and to lower the number of injuries by 

reducing the force exerted by steering wheel and the dashboard or any point on the body. The airbag system has 

been engineered to work with the pressure between the passenger and steering wheel, in a fraction of second. 

 

1.2 Science Behind Airbag: 

Objects in a car have mass, speed and direction. If the object, such as a person, is not secured in the car they 

will continue moving in the same direction (forward) with the same speed (the speed the car was going) when 

the car abruptly stops until a force acts on them. In order to stop the passenger's momentum they have to be 

acted on by a force. In some situations the passenger hits into the dashboard or windshield which acts as a force 

stopping them but injuring them at the same time. An airbag provides a force over time. This is known as 
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impulse. The more time the force has to act on the passenger to slow them down, the less damage caused to the 

passenger 

 

3. Problem Identification: 

In an Existing airbag system after airbags has been deployed, it may be difficult to re-position for the next 

deployment because there is only one chemical capsule so it can used only once. The total set up of the airbag 

system must be replaced ,may spend substantial money at a shop getting passenger airbags reset. This might 

increases the cost. Another major problem, at the time of accident door could not be opened because of that life 

of the passenger inside the vehicle was under the risk. In some cases accident may come into the knowledge 

very late, this delay might cause death of the traveler. 

 

4. Methodology: 

4.1 Flow Chart: 

 
4.2 Components Used: 

4.2.1.Force Sensor: 

When force is applied to this piezoelectric force sensor, the charge is generated  proportional to the input 

force. This output is collected and is then routed directly to an external charge amplifier and generate voltage. 

 
 

Fig. 1: Force Sensor 
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4.2.2. Dc Motor: 

A DC motor is any of a class of rotary electrical machinesthat converts direct current electrical energy into 

mechanical,energy. 

  

 
 

Fig. 2: DC Motor 

Here the DC motor is used for rotating the cam to actuate the trigger which is connected with the 

compression spring. 

 

4.2.3. Return Spring: 

A spring is a flexible elastic object used to store mechanical energy. Springs are usually made out of 

hardened steel. Small springs can be wound from pre-hardened stock, while larger ones.  

 

 
Fig. 3: Return spring: 

In this project the return spring is used to hold the trigger. When the cam releases the trigger, it suddenly 

moves toward front due to the spring tension. 

 

4.2.4.Proximity Sensor: 

A Proximity sensor can detect objects without physical contact. The object being sensed is often referred to 

as the proximity sensor's target 

 

 
Fig. 4: Proximity Sensor 

 

A proximity sensor has a 10-mm sensing range and is 30 mm in diameter. In this project, the proximity is 

used for monitoring the rotation of cam.  

 

4.2.5. Rotating Frame: 

The frame is rotated freely by the help of ball bearing. It consists of four capsules (hollow pipes) which is 

filled with chemicals. The two chemicals which are kept together and the another chemical red phosphorous is 

kept in separate place of the hollow pipe which is called cartridge. A handle is mounted at the center of the 

frame which is used to rotate the frame while repair. 
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Fig. 5: Rotating Frame 

 

4.2.6. GSM KIT: 

GSM kit is mainly used for sending messages to relatives of the driver driving the car during the time of 

accident. The message will be send as “Accident Occurred” by usng GSM. GSM is a mobile communication 

modem; it is stands for global system for mobile communication (GSM). Here the GSM of SIM900 Quad-band 

GSM/GPRS engine is used. It works on frequencies 850 MHz, 900 MHz, 1800 MHz and 1900 MHz. It is very 

compact in size and easy to use as plug in GSM Modem.. 

 

 
 

Fig. 6: GSM Kit 

 

4.2.7.Automatic Door Lock Release Mechanism: 

When the accident occurs in a car, in some cases the door could not be opened and the traveler may stuck 

into the car itself. To overcome this drawback, the automatic door lock releasing system is launched in this 

project along with other two systems. So, when the impact is sensed the door lock will be opened at first. This is 

done by using a controlling system. 

 

4.3 Conceptual Design: 

 

 
Fig. 7: Conceptual design 

 

4.4 Working: 

The principle of revolver is used here is, when the bullet is fired the first bullet escapes out of the gun and 

the second bullet replaces the first one and the cycle continuous until all the bullets are fired by implementing 

this principle in the cars. When a heavy impact load is hit to the force sensor, due to piezo electric effect it 
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generates a small amount of voltage and that is given as input to the comparator. The comparator compares the 

output voltage of senor and reference voltage in it. If both voltages are same the comparator gives the input 

voltage as same as output. Then the motor starts rotate along with cam which is coupled with motor. Due to the 

rotation of cam the trigger will get actuated. The trigger move towards back, after certain point the trigger gets 

released and hit the red phosphorous chemical in the cartridge, the heat energy is generated. Then the chemical 

reaction takes place inside the capsule and releases the nitrogen gas with high velocity to inflate the airbag. 

After a few second the airbag get deployed, and also the rotation of motor will get stopped, because the 

electrical supply gets disconnected by the proximity sensor. At the same time of collision, through GSM SMS 

will send to their relative of drive and simultaneously door lock of the car will get released. 

 

Chemical reaction: 

Impact force + Red phosphorous = Heat energy 

KNO3 + NaN3 + Heat = large amts. of nitrogen gas 

 

Conclusion: 

On the whole our project reduce the cost of airbag replacement without affecting the initial cost and original 

design of the car  by reusing the airbag system and designing the airbag system using trigger mechanism. Three 

in one safety measures was implemented which reduces the fatalities and injuries caused by an accident. 
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