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The American National Standards Institute, Inc. (ANSI) is the national coordinator
of voluntary standards development and the clearinghouse in the U.S.A. for
information on national and international standards.

The Acoustical Society of America (ASA) is an organization of scientists and

engineers formed in 1929 to increase and diffuse the knowledge of acoustics and
to promote its practical applications.
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AMERICAN NATIONAL STANDARDS ON ACOUSTICS

The Acoustical Society of America is the Secretariat for American National Standards Committees S1 on
Acoustics, $2 on Mechanical Shock and Vibration, $3 on Bioacoustics, and $12 on Noise. Standards devel-
oped by these committees, which have wide representation from the technical community (manufacturers,
consumers, and general-interest representatives), are published by the Acoustical Society of America as Ameri-
can National Standards after approval by their respective standards committees.

These standards are developed as a public service to provide standards useful to the public, industry, and
consumers, and to Federal, State, and local governments.

This standard was approved by the American National Standards Institute as ANSI $§2.4-1976 (a revision
of ANSI $2.4-1960) on 4 August 1976 and reaffirmed by ANSI in 1982,

An American National Standard implies a consensus of those substantially concerned with its scope and provisions. An American
National Standard is intended as guide to aid the manufacturer, the consumer, and the general public. The existence of an American
National Standard does not in any respect preclude anyone, whether he has approved the standard or not, from manufacturing, mar-
keting, purchasing, or using products, processes, or procedures not conforming to the standard. American National Standards are
subject to periodic review and users are cautioned to obtain the latest editions.

Caution Notice: An American National Standard may be revised or withdrawn at any time. The procedures of the American National
Standards Institute require that action be taken to reaffirm, revise, or withdraw this standard no later than five years from the date of
publication.
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may be quoted or reproduced in any form without permission of the
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FOREWORD

[This foreword is not a part of Acoustical Society of America Standard Method for Specifying the Characteristics of Auxiliary Equip-
ment for Shock and Vibration Measurements, ASA STD 8-1976 (ANSI 52.4-1976, a revision of ANSI 52.4-1960).]

This American National Standard provides suggestions on subject matter and format for describing auxiliary
equipment for mechanical shock and vibration measurements, so there will be a clear understanding by both the user
and the manufacturer. It is intended to outline, in standardized form, what data should be presented to enable the
person experienced in making such measurements to specify this type of equipment correctly. Also, the standard
defines terminology in a further effort to ease the problem of communication between user and manufacturer.

This standard relates directly to IEC Publication 222 (1966) and it is recommended that they be used conjunctively.
This standard has been developed under the American National Standards Institute (ANSI) Standards Committee
method of procedure under the sponsorship of the Acoustical Society of America. It has been approved by
Standards Committee S2 and approved for publication by the Acoustical Society of America.

American National Standards Committee on Mechanical Shock and Vibration, S2, 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 which pertain to biological safety, tolerance, and comfort.

Suggestions for improvement of this standard will be welcomed. They should be sent to the Standards Secretariat,
Acoustical Society of America, 335 East 45th Street, New York, NY 10017.

American National Standards Committee S2 had the following members at the time it processed and approved

this standard:

R.R. Bouche, Chairman

‘Acoustical Society of America ® R. Bouche, G. Booth

American Boat and Yacht Council  E.}. Reinelt

American Society for Testing and Materials ® |.W. Goff

American Society of Mechanical Engineers ® D. Muster, D.C.
Kennard, Jr. (Alt), F.F. Vane (A/t)

American Society for Quality Control ® A.]. Woodington

Anti-Friction Bearing Manufacturers Association e |.C. Morrison,
J.). Whitsett (4/t)

Association of Home Appliance Manufacturers ® {representation
vacant)

Automobile Manufacturers Association, Inc. @ M.S. Koga, Sr.,
R.]. Wasko (A1)

Canadian Standards Association (liaison) ® T.D. Northwood,
B. Brownlee (A/t)

Compressed Air and Gas Institute ® G.M. Diehl, E. Barth (A/t)

Electronic Industries Association e (rcpresentation vacant)

Environmental Protection Agency (liaison) @ ].C. Schettino

Institute of Electrical and Electronics Engineers e J. Bleustein

Instrument Society of America ® E.A. Starr

Institute of Environmental Sciences ® R.G. Shoulberg, P.
Barnectt (Aft)

Individual members of the $2 Committee were

R. Eshleman, Vice-Chairman

A. Brenig, Secretary

Maritime Administration ® N.O. Hammer, R. Schubert (A/t)

National Bureau of Standards  |.D. Ramboz, S. Edeiman {4/t)

National Electrical Manufacturers Association  S. Levy, D.V.
Wright (A/t)

National Fluid Power Association ® R.W. Stephens, J.l. Morgan
(Al)

Naval Air Systems Command ® (representation vacant)

Naval Ship Research and Development Center ® E.T. Habib, A.
Zaloumis (A/t)

Society of Automotive Engineers ® S. Rubin, M.L. Stoner (A/t)

Society of Experimental Stress Analysis ® E.G. Fischer

Telephone Group ® | .P. White

U.S. Department of the Air Force (liaison) ® R. Bingman, R.F.
Wilkus (A/t), |.P. Henderson (A/t)

U.S. Army Electronics Command ® O.A. Biamonte

U.S. Department of Defense ® H. Pusey, R.H. Volin (A/t}

U.S. Department of Transportation e J.E. Wesler

U.S. Department of the Navy, Naval Sea Systems Command e
J.R. Ruff

U.S. Navy Ordnance Systems Command (NAVORD) e

(representation vacant)

L. Batchelder E.E. Gross, |r. A.O. Sykes
K.M. Eidred ‘W. Melnick H.E. von Gierke
R. Eshleman R.S. Musa R.W. Young
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Writing Group S2-64 on Auxiliary Equipment for Shock and Vibration Measurement, which prepared this revision
of ANSI $2.4-1960, included the following members:

D.B. Nelson, Chairman C.P. Chapman A.C. Keller
J.P. Barthmaier N.F. Hunter, Jr. T. Usher, Jr.
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Acoustical Society of America Standard
Method for Specifying the Characteristics of
Auxiliary Analog Equipment for Shock and Vibration Measurements

T INTRODUCTION

Equipment for the measurement of shock and
vibration has undergone extensive improvement in the
past two decades because of the increased importance of
making vibration and shock measurements at extremes
of amplitude, frequency, and ambient temperature.
Typical measurement applications have included
reliability testing for commercial, military, and space
equipment; dynamic response measurement for large
structures; reduced-scale dynamic simulation;
pyrotechnic effect on military, space, and atomic energy
devices; fault diagnosis on rotating equipment; safety
monitoring on rotating equipment and atomic reactors;
and noise reduction of industrial equipment.

In most cases, it is necessary to insert analog signal
conditioning equipment between the vibration and shock
transducer and the recording, monitoring, or digital
signal processing equipment. The analog signal
conditioning equipment often takes the form of a
voltage amplifier, charge amplifier, direct-coupled
differential amplifier, carrier amplifier, filtering
circuit, or combination of these components.

The accuracy of the overall vibration measurement
and the ease with which this measurement can be
accomplished depend to a great extent upon the
accuracy and completeness of the information available
to the user of the auxiliary equipment. This standard
gives the equipment manufacturers a format for
uniformly indicating the characteristics of their
equipment.

2 PURPOSE AND SCOPE
2.1 Purpose

The purpose of this standard is to provide a uniform
terminology and format for the presentation of the
performance and other characteristics of auxiliary analog
equipment for shock and vibration measurements. This
standard will provide the manufacturer with a format
that he can use in presenting the performance of his
equipment and will provide the equipment user with a
standard terminology for requesting information from
the manufacturer. As a result of this standard it is
expected that the user will obtain a uniform, accurate,
and more concise description of the characteristics of
the auxiliary equipment.

2.2

This standard applies to the auxiliary equipment used
between a shock or vibration transducer and the final

Scope

indicator, recorder, or signal processor. This document
presents a standard format for indicating pertinent
characteristics but does not in any respect become a
standard on the performance of the equipment.

Since this standard was prepared to cover a wide
variety of equipment in considerable detail, not all items
will be pertinent to a specific piece of equipment. Also,
it is not the intent of this standard to establish an
ironclad rule as to which of the characteristics should be
included, although in many cases important
characteristics are emphasized.

2.3 Related standards

This standard has been coordinated, as far as possible,
with the following American and International Standards
now published in preparation or under revision:
American National Standard Acoustical Terminology
(Including Mechanical Shock and Vibration), $1.1-1960
(R1976); American National Standard Methods for the
Calibration of Shock and Vibration Pickups, $2.2-1959
(R1976); and International Electrotechnical Commission
Methods for Specifying the Characteristics of Auxiliary
Equipment for Shock and Vibration Measurement, IEC
Publication 222 (1966).

3 DEFINITIONS AND TERMS

The definitions of many terms used in discussing
shock and vibration phenomena are given in American
National Standard Acoustical Terminology (Including
Mechanical Shock and Vibration), S1.1-1960 (R1976)
listed above. Definitions of special significance with
regard to this standard are given below.

3.1

Mechanical shock occurs when the position, velocity,
or acceleration of a mechanical system is significantly
changed by an excitation which is usually of short
duration relative to the period of the lowest system
natural frequency. It is characterized by suddenness and
may develop significant inertial and/or elastic forces in
the system.

Mechanical shock

3.2 Oscillation and vibration

Oscillation is the variation of the instantaneous value
of a quantity between maximum and minimum values. The
variation may be random, deterministic, or have the
characteristics of both. Vibration is an oscillation wherein
the quantity defines the motion of a mechanical system.
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