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I NTRODU CT I ON 

TP 250 

Piezoelectric and piezoresistive accelerometers are used in a number of 
applications for measuring shock motion and transient vibrations. Some 
of these applications concern the measurement of ground motions produced 
by nuclear or chemical explosives, Also, high shock motions are measured 
in pyrotechnic applications. 

The amplitude 1 inearity and zero shift characteristics of piezoelectric 
accelero�eters need to be considered if high a�pl itude and high frequency 
components are present or if it is desirable to integrate the accelero�­
eter 01Jtput to measure velocity, Piezoresistive accelerometers are free 

.of zero shifts and have the additional advantage of flat response to zero 
frequency. These characteristics are important for velocity measurements 
and for transient motion applications having significant low frequency 
components. 

wAMPLITUDE LINEARITY 

It is known that the sensitivity of piezoelectric accelero�eters increases 
1 inearly with increasing acceleration, The amount of sensitivity increase 
is dependent upon the piezoelectric ceramic used and o� the design of the 
accelerometer, Accelero�eters designed to have relatively low dynamic 
stress applied to the ceramic will have relatively small sensitivity' 
increases at high accelerations. The amplitude 1 inearity of each acceler­
o:neter design can be determined by performing comparison sinusoidal and 
shock metion calibrations using an accelerQ:neter standard whose charac­
teristics have been previously determined, (1) It is also necessary to 
accurately establish the amplitude 1 inearity characteristics of piezo­
resistive accelerometers particularly for those applications where it is 
desirable to integrate the accelerometer o•Jtput. 

(Presented at the AFSWC Symposium on Instrumentation For Nuclear Weapons Effects 
Simulation, Kirtland Air Force Base, Albuquerque, New Mexico, March 12-13, 1970) 
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