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Physics in the crumple zone
demonstrate how less stiff
materials, like plastic, can help
prevent injury and save lives



Crumple zones are structural areas in the front and
sometimes rear of a vehicle that are designed to absorb
energy upon impact in a predictable way!

Crash test results from the National Highway Traffic
Safety Administration's New Car Assessment Program
(NCAP) indicate that occupant injury and fatality risk can
be reduced by designing vehicles with softer front end .
structures resulting in larger “maximum crush,” provided Used with permission. Composites Association.
there is no intrusion.?

Newton'’s first law states that an object in motion will stay
in motion with the same speed and in the same direction
unless acted upon by an unbalanced force. As a result, if
a vehicle is going 50mph, the bodies inside are as well,
and if the vehicle hits a solid wall and comes to a stop
immediately, the bodies will want to continue going in the
same direction at 50mph!

Passengers will continue to move forward at the same speed until they come in contact with a part of
the automobile or another human being, causing injury. Even after a human body comes to a stop in an
accident, its internal organs continue to move, slamming against each other because of the impact, often
causing serious injury or death.

Newton’s second law of motion, force = mass x acceleration, conveys that as the time it takes for an
automobile to come to rest or change direction is increased, the force experienced by the automobile (and
its occupants) is decreased. Conversely too, if the time to stop is shorter, the force experienced is greater?
Crumple zones add time to the crash by absorbing energy.

Crumple zones allow the front of the vehicle to crush like an accordion, absorbing some of the impact of
the collision and giving some off in the form of heat and sound. The front of the vehicle effectively acts as
a cushion that slows the time it takes for the vehicle to come to a complete stop, applying less force on
passengers, which could help save their lives!

When used in crumple zones, lightweight plastic components can help absorb energy and save vehicle
weight at the same time. Located in the front crumple zone, the plastic fan/shroud reservoir of the 2000
Dodge Dakota and Durango saved 11 Ibs./vehicle, while the plastic bumper beam of the Saturn VUE saved
25 Ibs. in vehicle weight?®
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+  “Prior to 1959, people believed the stronger the structure, the safer the car. But in actuality, such
construction proved deadly to passengers, because the force from impact went straight inside the
vehicle and onto the passenger.”®

+  “Crumple zones with rigid cabs are now the standard in every car made throughout the world.”®

« A1999 study by the Society of Automotive Engineers found that light trucks with 4 and 5 star
ratings (lower risk of severe injury) have more maximum crush, lower maximum deceleration, and
longer duration crash pulses than those with 1 and 2 star ratings (higher risk of severe injury).2

+  In 1967, the Mercedes Heckflosse was the first production car in the world with “crumple zone”
safety features including a safety cage with crumple zones and a trunk that had been made
almost 50% bigger.’
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