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INTRODUCTION 

Purchasers of vibration measuring instruments frequently require acceptance and 
qua! ifi cation tests to be performed by the instrument manufacturer. These tests 
specify calibrations to be performed on accelerometers and/or associated instruments 
to ensure satisfactory performance, In addition, many users of vibration instruments 
perform their own acceptance tests or periodic recal ibrations. This paper describes 
the design details of calibrators suitable for these measurements which are in regular 
use by one manufacturer. An error analysis indicates the accuracy obtained when 
using these calibrators. The descriptions in this paper are intended to aid in the 
design and use of similar calibrators in other laboratories. This will result in more 
uniformity in calibration procedures throughout the industry and will provide better 
understanding of the significance of the calibration data obtained. 

The calibrators described in this paper are used for calibrating accelerometers in 
the range from 5 cps to 10,000 cps, 0 to 100 g, and from -350° F to +750° F. 
Although used primarily for piezoelectric accelerometers, they can also be 
employed to calibrate other vibrati on transducers weighing up to 2 oz, The 
amplitude linearity and temperature response calibrators are designed differently 
than the sensitivity and frequency response measuring systems; sensitivity and 
frequency response calibrations are performed at a single acceleration level at 
various frequencies, while amplitude linearity and temperature response cali
brations are usually performed at a single frequency. Although combined tem
perature and frequency response calibrations are possible over I imited ranges, it 
is usually preferable to perform the calibrations separately and combine the results 
analytically. 

Detailed error analyses for sensitivity and frequency response calibrations ore 
included which indicate that at low frequencies the errors in calibration are 
comparable to those attained at the National �ureau of Standards. This occurs 
because the standards used are calibrated by the absolute reciprocity method at 
50 cps. At higher frequencies the errors are slightly greater than the NBS errors 
since at these higher frequencies the standards ore calibrated by the comparison 
method (using reference standards previously calibrated at NBS). Page 1 of 13 
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