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I. Background 
 The Impact attenuator must be capable of absorbing the impact of a head on collision. 
The requirements stated in the 2010 rules are that it must absorb the energy of a 661 lb weight 
traveling at 7.0 m/s with an average deceleration of less than 20 g’s and a peak no higher than 40 
g’s. The basic concept used was 1 dimensional motion using gravity to provide the required 
impact force. 
 
a = Acceleration due to gravity. 
v0 = Initial velocity  
vf = Final velocity at impact 
t = Time it takes the object to reach the ground. 
x = height required to reach 7.0 m/s at impact 
 
 a =( vf - v0 ) / t 
 9.81 m/s = [(7.0m/s)-(0)]/t 
 t = .714 seconds 
 
II. Test setup  

The attenuator test setup consisted of a 661 lb lead weight suspended 2.5m in the air by 
an electric winch as seen in figure 1. The bucket was attached using a quick release hook and 
was dropped onto the attenuator. An accelerometer donated by Omega Engineering was attached 
to the lead bucket which measured the acceleration of the bucket falling and the deceleration of 
the impact. Labview data acquisition was used to record the results modifying the voltage signal 
and outputting g force data. The Labview block diagram can be seen in figure 2. 

 
 
 
 
 
 
 
 
 
 
 

x = v0t +(1/2) at 2   

x = (0*.714) +(1/2)(9.81)(.714) 2   

x = 2.5m 
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figure 1. Impact Test on Sample 6    Figure 2. Labview Block Diagram 
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III. Test Sample 
 Several designs were tested and the best results came from Sample 6 which consisted of 
polystyrene foam with four 4x8” .08 thick 6061 T6 aluminum sheets inserted into the foam. The 
Impact attenuator dimensions were 304.8 mm x 304.8 mm at the base and 203.2 mm x 203.2 mm 
at the front, and 203.2 mm high which exceed the minimum requirements.  

  
 
 
 
 
 
 
 
 
 
 
 
 

 
 

Figure 3. Sample #6 before test   Figure 4. Sample #6 after test 
 
IV. Results 
 The data obtained from the accelerometer was plotted using Excel. The average 
deceleration was 10.98 g’s which is below the limit of 20, and the max peak was 26.76 which 
was also below the limit of 40 g’s. The graph shown in figure 3 shows the acceleration vs. time 
data from test sample 6. The period from 6 seconds to 6.1seconds is when the quick release was 
being triggered and the weight is in free fall during 6.1 to 6.75 seconds. The impact occurs from 
6.76 seconds to 6.81 seconds and the results are shown in table 1. 
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Figure 3. Results for Sample 6.     Table 1. Impact data 

Time (s) G Force 
6.76 2.269495 
6.77 5.76376 
6.78 8.316651 
6.79 20.34718 
6.8 26.76456 
6.81 2.307788 


