[image: image1.png]THE CRASH 3 ALGORITHM

¥ PLASTIC
SPRINGS

Energy stored in compressed spring is kx* where k is
the stiffness factor and x is the compression length.

Energy lost at barrier goes into compressing the
springs.

Therefore, 2mv? = kx*
and so Voc X

At the barrier, v is the speed lost and so
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The intercept A is the speed below which there is no
crush damage.




The value of A will vary from vehicle to vehicle.  A typical value will be 5 mph.

Barrier tests have yielded values for the coefficients A and B for frontal, side and rear impacts.

If the crush per unit width of ' damage is known from a barrier test at a given speed, the above graph can be drawn and the value of (V determined for any crush damage.

The crush damage is normally measured at equal intervals across the damaged area.  The average crush per unit width of damage can then be calculated from a knowledge of the coefficients A and B.

The algorithm is subject to a number of uncertainties:



(a)
Restitution



(b)
Uneven stiffness coefficients


      (c)
Limited data from barrier tests, particularly for 




side and rear impacts.



(d)
Vehicles have to be placed in a category but 





every vehicle is different in some respect.



(e)
Difficulty when collision is offset since energy 





then goes into rotation in addition to damage.



(f)
Crash tests are with new cars.  Stiffness 





coefficients will alter with age through corrosion, 





wear and fatigue.

The CRASH3 algorithm has been modified over the years to take account of many of the above difficulties.

Energy lost by car 1 is ½m602 - ½M502
This energy goes into crush damage and increasing the kinetic energy of car 2.

Therefore

½m602 - ½m502     = 
     ½m502 - ½m402 + ½m102 + ½m102

or             602 - 502 = 502 - 402 + 102 + 102

or        3600 - 2500 = 2500 - 1600 + 100 + 100


   1100 =  900 + 100 + 100

Whatever speeds are chosen, the final relation will always have 100 + 100 as the last two terms.

Consequently, (V is independent of the collision speeds of the vehicles involved.

Check that momentum is correct:

  m60 + m40 = m50 + m50                            (ok)

When the masses are different, we have E1/E2 = m2/m1

If the equivalent barrier speed is determined from the crush damage, that value can be applied no matter what collision speed was involved.

The closing speed is ((V2 - (V1).

The actual speeds cannot be determined from crush damage alone.

