Tutorial Question D

In a concrete barrier test at 30 miles per hour the front of a Ford Falcon car is crushed by 400mm. The mass of the Ford Falcon is 1200 kg.

It was also found that impact speeds of less than 4 miles per hour produced no crush damage.

The Crash 3 algorithm is based on the fact that the extent of the crush damage is linearly related to the speed with which the concrete barrier test is carried out.

Draw a graph of barrier impact speed against the extent of the crush damage.

When a Ford Falcon crashes into the rear of a stationary car at 50 miles per hour, the crush damage at the front of the Ford Falcon averages 300 mm. 

Calculate the energy dissipated in crushing the front of the Ford Falcon.

What happens to the rest of the Ford Falcon's initial kinetic energy?
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The general equation of a straight line in y = mx + c where m is the gradient and c is the intercept on the y axis.

The equation of the above straight line is therefore     V = ((30-4)/400)D + 4

or                                            V = 0.065D + 4

where D is in millimetres and V is in miles per hour.

In the accident, the crush damage was 300 mm. Substituting into the above equation gives an equivalent barrier speed of 23.5 miles per hour.

When crashing into a concrete barrier, all the energy is used in crushing the car provided that the impact is inelastic. The reason for that is that the barrier does not move and  is completely rigid.

The loss in energy at the barrier when the impact speed is 23.5 mph or 10.51 ms-1 is therefore ½ x 1200 x 10.512 joules = 66276 joules and that is the energy used up in crushing the Ford Falcon car.

The Ford Falcon's initial energy was  ½ x 1200 x 22.42 joules = 299767 joules.

The remaining (299767 - 66276) = 233491 joules is the sum of the energy dissipated in crushing the other car, the energy needed to accelerate the other car and the residual kinetic energy of the Ford Falcon after the collision.

