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Pyroshock 

• Per Harris' Shock and Vibration Handbook pyroshock is, "The response of a structure to 
high-frequency (thousands of hertz) high-magnitude stress waves that propagate throughout 
the structure as a results of an explosive device." 

• Three regions of pyroshock 

~ Near-field 

~ Mid-field 

~ Far-field 
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Typical Near-Field Acceleration Time History
and Positive and Negative Shock Response Spectrum

Figures retrieved from NASA-STD-7003A Pyroshock Test Criteria

Peak Pyroshock Response versus 
Distance from Pyrotechnic Source



Pyroshock Testing 

~ Time acceleration history measured at the interface of test article via shock accelerometers 
and or laser vibrometers. 

~ Acceleration history used in Shock Response Spectrum Analysis 

~ Peak acceleration response for a specific natural frequency based off of a frequency range is 
calculated for both the positive and negative directions in the acceleration ti.me history 

~ Model built upon a single degree of freedom system with infinite natural frequencies 

~ Natural frequencies are spaced as a proportional bandwidth split and for this test were spaced on 
a 1/6 octave 



Damage from Pyroshock 
• Shock source created by functioning of other pyrotechnic systems 

~ Fairing separation 

~ Guillotine cutters 

~ Frangbile joints and frangible nuts 

• Near-Field propagates as compressive wave 

• Shock propagates along structure to nearby devices 

• Highly Transient on the order of 1 ms to 20 ms 

• Large oscillatory accelerations and high velocity change 

~ Structural failure 

• High frequency response known to cause electronic failures 

~ Failure of solder joints 
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