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Investigating crash damage

Getting Started

Things to think about

A family car travelling at 30mph has
about 90 kJ of kinetic energy. In a
crash, this reduces to zero almost
instantly. Vehicle designers aim to
ensure that this energy is transferred
and dissipated as safely as possible.
‘Crumple zones’ are designed to
absorb the energy by using it to bend
the metal bodywork into a crumpled
mass. In a head-on collision between
two similar vehicles, travelling at the
same speed in opposite directions,
double the energy has to be
dissipated. Does this result in greater
damage? Is the damage evened out
between the two vehicles? What if the
vehicles are travelling at different
speed, but the same combined speed
(closing speed) as before?

You need to devise a method of getting
your vehicles up to the required speed,
and of controlling and varying that
speed. Controlling direction is also
important if your vehicles are to collide
head-on.

First, design suitable model vehicles.
The ‘bodywork’ must remain attached
to the ‘chassis’ during collisions,
but must be renewable after each
collision. Work out a set of criteria for
the bodywork design; e.g. it must
crumple on collision, not just bend and
spring back. You are not trying to
compare materials for making actual
car bodywork, but you may wish to do
some preliminary tests to decide the
best material to use in your models.
Taking measurements: Think about
how you will measure the velocity of
each vehicle just before collision. You
also need to devise procedures and
criteria for assessing and comparing
the amount of damage caused by
collisions. Initially, investigate the
effects of speed on the damage
caused by:
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One vehicle colliding with a hard,
immovable object (corresponding to a
wall) at various velocities;
Two vehicles colliding head-on with
various individual speeds, but a
constant closing speed. Consider what
other factors are likely to influence the
amount of damage caused in a
collision. Investigate the effects of one
of these.

Useful Resources
You could seek advice and guidance for
your project from professionals such as
car manufacturers’ design and testing
departments, vehicle accident
research organisations, police traffic
section or professional accident
investigators.

Your results
Draw conclusions from your results
about the quantitative relationship
between the extent of damage and the
collision speed - or any other factors
you investigated. Display your results
in a suitable manner to illustrate your
conclusions.
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Health and Safety
Science project work is both
dynamic and exciting but can also
carry some risk. To avoid any
accidents, make sure you stick to
the following health and safety
guidelines before getting started:
▪

▪
▪

▪

find out if any of the materials,
equipment or methods are
hazardous;
assess the risks (think about
what could go wrong and how
serious it might be);
decide what you need to do to
reduce any risks (such as
wearing personal protective
equipment, knowing how to deal
with emergencies and so on);
make sure your teacher agrees
with your plan and risk
assessment.
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Remember!
Science isn’t just about data. The
most successful projects will
demonstrate good communication
skills and show original ideas that
address a real-world problem.
Look at the world around you and
consider all the innovative ways
that you could address the
challenge. Even if things go wrong,
use this to show what you have
learned. Don’t forget to use the
student profile form to help
structure your project.

