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ABSTRACT 

Early vibration standards used a velocity coil. 
The absolute reciprocity calibration showed that 
these standards have excessive relative motion, 
Improved accelerometer standards have less relative 
motion as determined from comparison calibrations. 

REVIEW OF VIBRATION STANDARDS 

The velo city vibration standard consisted of a 
coil built into an electrodynamic shaker. The 
coil was located at a point about two inches 
beneath the mounting table of the shaker, The 
standard was used to perform comparison cal ibra
tions on test accelerometers and other vibration 
transducers. These transducers were attached to 
the mounting table on the shaker and accurate 
calibrations were performed up to 2000 Hz. The 
sensitivity of the test transducer was obtained 
by comparing its output to the output of the 
velocity vibration standard. 

The vibration standard was calibrated by the 
reciprocity method prior to using it for compari
son calibrations on test transducers. A signifi
cant advantage of this calibration method was that 
it experimentally determined sensitivity changes 
and the amount of relative motion present at high 
frequencies. The calibrations showed that the 
sensitivity of the velocity vibratio� �tandard 
changed at frequencies above 1000 HzllJ. The 
sensitivity was reduced approximately 25 percent 
at 5000 Hz for an attached mass of 0.5 lb. This 
sensitivity change was excessive and the velocity 
vibration standard could be used for comparison 
calibrations only up to 2000 Hz. The sensitivity 
change is due to relative motion between the stand
ard and the base of the test transducer on the 
mounting table. The relative motion present 
increases depending upon the total mass attached 
to the mounting table, In order to minimize 
relative motion errors at high frequencies, it is 
necessary to avoid the use of external fixtures 
to attach test transducers. 

Definition of Sensitivity 

The sensitivity of a vibration standard is defined 
as the ratio of its electrical output divided by 
the motion at the mounting surface of the test 
transducer. This definition of sensitivity takes 
into account the relative motion between the 
vibration standard and the surface of the mounting 
table to which test transducers are attached. It 
should be expected that relative motion and sensi
tivity changes will be present in al 1 vibration 
standards at high frequencies. The amount of 
sensitivity change will depend upon the type of 
sensing element used in the standard and on the 
materials and dimensions used between the standard 
and surface to which test transducers are attached. 
The changes in sensitivity are reduced if small 
devices such as piezoelectric accelerometers are 
used as standards and if stiff materials and small 
dimensions are used in designing the standard. 

Early Calibrations on Accelerometer 
Vibration Standards 

The early calibrations on accelerometer type 
vibration standards were performed by the 
reciprocity method. One of the advantages of the 
reciprocity calibrations is that the procedure of 
attaching masses detects sensitivity changes which 
usually are not observed by other methods employed 
to calibrate vibration standards. These sensi
tivity changes occur at all frequencies due to 
strain effects and, as mentioned above, occur at 
high frequencies due to relative motion. The 
procedures for reciprocity calibrations on 
accelerometer type(2) standards are nearly the 
same as the reciprocity µ,rocedure for velocity 
type vibration standards (1). 

The results of these calibrations on various 
standards are shown in Table 1. The numerous 
calibrations on the velocity standard were help
ful in establishing confidence in the accuracy 
of the other standards as indicated by the 
standard deviations in Table 1. The various 
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