
Safety Device Description (momentum and inertia) Assessment of Safety 

Seat belt The lap sash system is currently the most common and 
effective way of restraining an occupant. It must be 
positioned and adjusted to ensure that it is at the correct 
height and crosses the body at the correct angle. Other 
types include the simple lap sash, and the more secure 
harness. 

In an inertia reel seat belt, the belt locking mechanism is 
inertia responsive. That is, any rapid deceleration in the 
motion of the vehicle is not followed by the locking 
mechanism mass. 

When in a collision or braking hard, the mass keeps 
moving forward at the speed of the vehicle before the 
deceleration due to inertia. This causes the actuator to 
move back, tripping a locking device that interlocks with 
a ratcheted wheel on the outside of the spring loaded 
drum onto which the seat belt winds. 

The time gap between decelerating and the tooth locking 
is around 13 milliseconds. 

Inertia seatbelts allow you to move forward slowly but 
prevent you from moving forwards during a sudden stop, 
helping to avoid serious injury. Safety tests reveal that 
the lap sash seat belts are safer in the event of an 
accident than lap belts. However, it is preferable that 
passengers be provided with a lap belt than no belt at 
all. 

The use of properly fitted lap belts prevent a passenger 
being ejected from the vehicle in the event of an 
accident but their use can lead to head injuries if the 
person jack-knifes down onto the seat or console in front 
of them. 

Child restraints utilises the harness seat belt, and hold 
the child firmly in place across the crutch area, across 
the lap and over both shoulders. This prevents the child 
slipping from the restrain during a collision. 

 

Air bags The purpose of the air bag is to save lives by creating a 
barrier between the vehicle occupant and the dash or 
steering wheel. When you are involved in a frontal 
collision around 20 kmh-1, the sudden deceleration 
causes two sensors to send an electrical signal to the 
diagnostic computer module that is the activation centre 
of the SRS air bag. 

If the diagnostic module confirms that a crash event is 
occurring, it allows the signal to trigger the air bag 
deployment. The air bag inflates as the face of the 
occupant moves towards the dash due to inertia. The 
force of the face on the bag causes the bag to deflate 
through gas escape holes, slowing the forward 
movement of the head. The bag inflates and begins to 
deflate in around 30 ms. 

Air bags are designed to increase the time interval during 
which the driver’s momentum decreases during a head-
on collision, reducing the net force on the driver. 

However, to be effective, an air bag deploys very rapidly 
upon collision. At speeds of 320 kmh-1, the force of the 
gas inflating an air bag can injure a vehicle occupant who 
is too close to the bag as it begins to inflate. For 
example, an unbelted or improperly restrained vehicle 
occupant will be thrown towards the dashboard when the 
brakes are applied as their mass obeys Newton’s first 
law. This potentially puts them too close to the air bag 
housing and the inflating air bag may cause serious 
damage to that occupant. 
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Crumple zones Crumple zones increase the time for a change in 
momentum to occur, further protecting its occupants 
from death or serious injury. A longer time for a change 
in momentum means a smaller force is applied. Even 
though the front and rear of the car crumple, the 
passenger compartment is surrounded by a rigid frame. 

The smaller force means that the passengers in a vehicle 
are less affected by the collision and hence the safety of 
the passengers is increased. One of the downsides of 
using crumple zones in cars is that the vehicle appears to 
have been severely damaged in the collision. The 
damage is simple the crumple zones working as they 
should to prevent damage to the vehicle occupants. 

Bull bars The bull bar is a feature that increases the rigidity of a 
vehicle. This decreases the effectiveness of any crumple 
zones that may be designed into a vehicle. The shape 
and energy absorbing properties of the bumper and the 
upper surface of the front of the car are the factors that 
cause injury to the legs and head of a pedestrian hit by a 
car. These injuries due to the impact with the car are 
often more serious than those resulting from the 
pedestrian being thrown to the road. 

Bull bars can reduce the damage to a vehicle in a minor 
collision, for example, with an animal. 

If the vehicle strikes an animal, it is less likely to be 
immobilised, which can be a problem in an isolated 
situation. 

Well-designed bull bars can reduce the chance of an 
animal being thrown through the windscreen and injuring 
the occupants. 

Speed humps Speed humps are elongated bumps in the road designed 
to slow drivers down to around 40 kmh-1. Speed humps 
are placed close together, and are narrow, typically 
around 60 cm wide in the direction of travel and around 
8 cm high. 

Driving over them at any significant speed causes 
significant discomfort to the driver and stress on the 
suspension system of the car. Thus, the role of the speed 
hump is to reduce the speed that people drive at along 
suburban streets. Speed humps reduce the force that a 
vehicle hits an object with by decreasing speed, and 
reducing the risk of injury. 

Speed humps reduce the speed that people drive at, 
especially along suburban roads. A direct relationship 
exists between speed and the force applied to something 
that is hit; speed humps reduce that force and the risk of 
injury. They also give more reflect time to avoid collision. 
They are used as a deterrent to prevent speeding in cars 
where the risk to pedestrians, such as young children, is 
high. 

However, there is criticism because of the potential 
damage to the suspension system. They also impede 
emergency vehicle transit and are a particular problem 
where patients need a smooth ride. 

 


