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INTRODUCTION 

Piezoelectric accelerometers are designed to respond only to accelerations oppl ied to their 
mounting surfaces. Frequently they are used to measure vibrations where another severe 
environmental factor, acoustic noise, is present. In the case of the Saturn space booster, 
for example, acoustic pressures may exceed 170 db, and the question has arisen whether 
these pressures can cause a significant error in the acceleration measurements. 

A great deal of testing has been done to provide an experimental answer to this question. 
A measurement of the ratio of accelerometer output to acoustical input, when no acceler
ation is applied to the accelerometer base, would permit answering it for any particular 
case. Unfortunately, such tests are subject to a multitude of problems, some of them 
common to nearly all acoustic tests, and some peculiar to the testing of accelerometers. 
Various tests have yielded conflicting results, most of them indicating a ratio too high 
to be acceptable in intense acoustic fields. 

In this paper, a theory is developed for predicting the approximate acoustic response of 
piezoelectric accelerometers. This theory is used to show the I imitations of existing tests, 
and to show that the acoustic response of any reasonably well designed piezoelectric 
accelerometer may be safely neglected even in "Saturn type" testing. 

EARLY TESTING AND SOME TYPICAL RESULTS 

Most of the problems which accelerometer testing shares with acoustic testing in general 
have been well understood for some time. It is well known, for example, that the in
tensity of the pressure field applied to a test object is not easily determined, since the 
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