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USA Standard Methods for the
Calibration of Shock and Vibration Pickups

Introduction

The calibration of shock and vibration pickups
has become increasingly important as the need has
grown for accurate measurements of the shocks and
vibrations to which aircraft, missiles, and other high
performance equipment are subjected in service.
Numerous methods have been used or proposed for
these calibrations. These are briefly described in
Section 4 of this standard and in the Appendix.
Section 4 contains a tabulation and detailed descrip-
tion of five standard methods” which have proven
themselves to be relinble means for the calibration of
shock and vibration pickups. A tabulation (see 4.1)
lists approximate ranges of application of each
standard method and estimates of attainable ac-
curacy. The deseription, which follows the tabula-
tion, gives details of performing calibrations by
each of the standard methods. Section Al contains a
brief survey of other methods which have been used
to calibrate vibration pickups, but which have not
found sufficient acceptance as yet to be included
among the standard methods. The methods de-
scribed range from precision techniques suitable for
laboratory use only to procedures appropriate to
field use.

It is anticipated that the standard will undergo
frequent rovision to keep pace with the advance-
ment of the art in this new and growing field. Section
4 will grow as methods in Section Al prove their
adequacy as standards. Section Al will expand as
new methods make their appearance.

Calibration methods for both shock and vibration
pickups are included in the same standard because it
is impracticabie to draw a line of demarcation be-
tween pickups used in measurements of shocks and
vibrations. Using Fourier analysis [1]* any shock
can be described by the superposition of a sufficient
number of sinusoidal vibrations of proper fre-
quency, amplitude, and phase angle.

The standard is limited to the calibration of ac-
celeration, velocity, and displacement pickups. It is
not concerned with pickups used for measurements
of force, pressure, or strain even though some of these
may be calibrated by similar methods.

t Numbers in brackets denote references at the end of
the standard.

1. Purpose and Scope

1.1 Purpose. This standard is designed to acquaint
the user with the general principles of calibration of
shock and vibration pickups and to describe con-
cisely several standard methods which have proven
to give reliable and reproducible results. Further de-
tails concerning these methods are given in the
Appendix. Also, other methods that have not as yet
reached the stage of development of the standard
methods are described briefly in the Appendix.

1.2 Scope. Five methods have, been selected as
standard methods for the calibration of acceleration,
velocity, and displacement pickups. They are de-
scribed in Section 4 of this standard.

It is impracticable to calibrate all pickups by one
standard method over the entire frequency and
amplitude range of vibrations and shocks to be
measured by the pickups. Several methods are ac-
cordingly described. Each method is limited to a
range of frequency and amplitude, and to the weight
of pickup that can be calibrated. The limitations may
include, in addition, other variables such as volume
of the pickup and temperature of operation.

1.3 Present and Future Choices of Methods.
A pickup should be calibrated by the standard
method or methods corresponding to its range of fre-
quency, amplitude, and mass. The choice of method
is facilitated by the tabulation of standard methods
with estimated ranges and accuracies given in 4.1,

Other methods of calibration, of the types re-
ferred to in the Appendix, may be used in the future
as these methods attain the degree of reliability
characteristic of a standard method.

1.4 Related Standards. This standard is coor-
dinated with the following standards which are
closely related to the calibration of pickups:

American Standard' Method for Specifying the
Characteristics of Pickups for Shock and Vibra-
tion Measurement, Z24.21-1957;

American Standard' Method for Specifying the
Characteristics of Auxiliary Equipment for
Shock and Vibration Measurements, S2.4-1960;?
and

American Standard' Shock and Vibration Ter-
minology, S1.1-1960.2

’l'gggse standards will become available in the latter part

of
tAll American Standards are now designated USA Standards.






