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Foreword 
(This Fore9o"ord is not a part of American Standard

1
Methods for the Calibr:~otion of Shock and Vibration Pickups, 

82.2-1959.) 

This American Standard1 comprises a part of a group of definitions, .standards, and specifica
tions for use in work concerning acoustics, vibration, and mechanical shock. It has been developed 
under the Sectional Committee Method of ASA procedure, under the co-sponsorship of the Acous
tical Society of America and the American Society of Mechanical Engineers. 

The S2 Committee under whose jurisdiction this standard was developed has the following 
scope: 

Standards, specifications, methods of measurement and test, and terminology in the fields of mechanical 
shock and vibration, but excluding those aspects that pertain to biological safety, tolerance, and comfort. 

Various subcommittees have been organized to take care of the committee's program and this 
standard was developed by Subcommittee S2-W -27, whose personnel is shown below. 

Suggestions for improvement gained in the use of this standard will be welcomed. They should 
be sent to the United States of America Standards b1stitute, Ill East 40th Street, New York. N.Y. 
York 1f 

The organizations which participated in this work and the names of their representatives, as 
listed at the time this standard was submitted to the S2 Sectional Committee for approval, were 
as follows: 

H. M. TnExT, Chairman C. E. CREDE, Vice-Chairman 
S. DAVID HoFFMAN, Secretary 

Organization &presented N a:rn.e of &pruenl4ti~~e 

Acoustical Society of America ................................................... H. M. T.UNT 
I. VIGNESS 

American·British-Cunadian Navy Tripartite Standardization ..................... H. E. STIB.LING 
W. W. BENNETT (Alt) 

~erican Institute of Electrical Engineers ....................................... C. A. ABENTS 
American Society of Mechanical Engineers ....................................... C. E. C.unE 

D. C. KzNNAJlD, Ja 
HOWARD s. BZA.N (AU) 

American Society for Testing Materials .......................................... CnuL M. B.uuus 
Canadian Standards Association (Liaison) ....................................... T. D. N oaTHWOOD 
Electronic Industries Association ................................................ E. W. BISSON 
National Bureau of Standards, U.S. Department of Commerce .................. WALTJ:R RAMBERG 

R. R. Boucn (AU} 
. s. EDZLMAN (Alt) 

National Electrical Manufacturers Association ................................... ROBERT 0. FERR 
A. c. BAGG (Alt) 

Society of Automotive Engineers Inc ............................................ C. T. MoLLOY 
Society for Experimental Stress Analysis ........................................ EDWARD G. FISCHER 
Telephone Group ................................................................ R. L. HAN!ION 
U. S. Department of the Air Force (Liaiaon) . ................................... D. C. KzNNAltD, J1t 

ROBERT F. WILIItUS (Alt) 
U.S. Department of the Army, Signal Corps (Liaison) ......................... . JosEPH J. OLIVERI 
U. S. Department of Defense, Office of Assistant Secretary for Research and 

Development ............................................................... ELIAS KLEIN 
U.S. Department of the Navy~Bureau of Ships, Code 621. ...................... J. R. SuLLIVAN 
tr. S. Department of the Navy, Bureau of Ordnance, Special Products Office ..... L. ScHLESINGER 

JoaN C. NEw (AU) 
Members-at -Large ............................................................... LAURENCE BATCHELDER 

LBO L. BEBANEJC 
FLOYD A. FIRESTONE 
F. v. HUNT 
W. D. NEFf' 
A. P. G. PETERSON 
R. W. Yot:NG 

Writing Group S2-W-27 on Calibration of Shock and Vibration Measuring Instruments, which 
prepared this standard, had the following personnel: 

WALTER RAMBERG, Chairman until December 1968 
R. R. BoucHE, Chainnan afler December 1968 

ABRAHAM I. DRANETI s. P. THOMPSON 
J. LLOYD JoNEs K. UNROLTZ 
H. L. RICH Ia-..·IN VIoNEss 

t All American Standards are now designated tJSA Standards. 
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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 reliable 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 description, which follows the tabula
tion, gives details of performing calibrations by 
each of the standard methods. SectionAl 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 .. ~vision 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 impracticable to draw a line of demarcation be
tween pickups used in measurements of shocks and 
vibrations. Using Fourier analysis [1)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. 

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

6 

I. 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 u 
range of frequency and amplitude, and to the weight 
?f picku~ that C:S.~ be calibrated. The limitations may 
mclude, m addit1on, 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 
"'ith 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 !\Ieasurements, S2.4-1960;2 
and 

American Standard' Shock and Vibration Ter
minology, Sl.l-1960.: 

---
2 These standards 111·ill become available in the latter part 

of 1960. 

tAll American Standards are now designated USA Standards. 
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