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Abstract

This standard specifies methods for mounting contact accelerometers and delineates the limitations of
the recommended methods such as frequency range of interest, amplitude, and phase management
accuracy. Characteristics of the mounting arrangements used by specific accelerometers which should
be specified by the manufacturer are established and guidance is provided to the user to optimize
performance of a recommended mounting method.
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ABSTRACT

This standard specifies methods for mounting contact accelerometers and delineates
the limitations of the recommended methods such as frequency range of interest,
amplitude, and phase measurement accuracy. Characteristics of the mounting ar-
rangements used by specific accelerometers which should be specified by the manu-
facturer are established and guidance is provided to the user to optimize perfor-
mance of a recommended mounting method.
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FOREWORD

[This Foreword is not a part of American National Standard Guide to the Mechanical Mounting of Acceler-
ometers, ANSI $2.61-1989 (ASA Catalog No. 78-1989).]

This standard is the counterpart of 1SO 5348-1987 Mechanical Vibration and
Shock—Mechanical Mounting of Accelerometers, developed by I1ISO/TC 108/SC3
Use and Calibration of Vibration and Shock Measuring Instruments, under the Inter-
national Organization for Standardization (1SO).

This standard was developed under the jurisdiction of Accredited Standards Commit-
tee S2, Mechanical Shock and Vibration, using the American National Standards In-
stitute (ANSI) Accredited Standards Committee Procedure. The Acoustical Society of
America provides the Secretariat for Accredited Standards Committee S2, Mechani-
cal Shock and Vibration.

Accredited Standards Committee 52, Mechanical Shock and Vibration, under whose
jurisdication this standard was developed, has the following scope:

Standards, specifications, methods of measurement and test, and terminology, in the fields of me-
chanical shock and vibration, but excluding those aspects which pertain to biological safety, toler-
ance, and comfort.

At the time this standard was submitted to Accredited Standards Committee S2, Me-
chanical Shock and Vibration, for final approval, the membership was as follows:

S. |. Hayek, Chairman
M. R. Serbyn, Vice-Chairman
A. Brenig, Secretary

Acoustical Society of America e S. I. Hayek, M. R. Serbyn (A/)

Institute of Environmental Sciences o R. Brown, J. Ehmann (A/f)

National Bureau of Standards @ M. R. Serbyn, D. C. Robinson (4/t)

National Electrical Manufacturers Association e D. V. Wright, E. LaBrush (A/)

Naval Ship Research & Development Center e A. Kilcullen

Schenck Trebel Corporation e D. G. Stadelbauer

U.S. Department of the Air Force @ O. Maurer, J. P. Henderson (A/f)

U.S. Department of the Navy, Naval Sea Systems Command e A. R. Paladino, D. D. Bernhard (A/)

Individual experts of Accredited Standards Committee S2, Mechanical Shock and
Vibration, were:

P. K. Baade R. Eshleman A. O. Sykes

R. G. Bartheld S. Feldman H. E. von Gierke
L. Batchelder D. Johnson D. Walker

G. Boath P. H. Maedel, Jr. S. P. Ying

J. Cathin D. Muster

K. M. Eldred H. L. Rich



FOREWORD

Working Group $2-81, Use and Calibration of Vibration and Shock Measuring Instru-
ments, which assisted the Accredited Standards Committee, S2, Mechanical Shock
and Vibration, in the development of this standard, had the following membership:

B. E. Douglas, Chairman

D. E. Bently E. Edwards G. F. Lang
R. R. Bouche R. L. Eshleman M. R. Serbyn
W. F. Caplan }. Heist

). B. Catlin ). E. Judd

Suggestions for improvements in this standard will be welcomed. They should be sent
to Accredited Standards Committee S2 at the Standards Secretariat, in care of the
Acoustical Society of America, 335 East 45th Street, New York, NY 10017-3483.
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0 INTRODUCTION

Vibration measurement transducers fall into two
broad classes: contacting and noncontacting. Noncon-
tacting structural response transducers are placed in
close proximity to the structure and include such gen-
eric types as eddy current probes and optical proxim-
ity probes. Contacting transducers are placed in me-
chanical contact with the structural system and
include such generic types as piezoelectric and piezo-
resistive accelerometers and seismic velocity trans-
ducers. This standard is concerned with contacting
type accelerometers, which enjoy wide current popu-
larity. A major concern with using such transducers is
that the mechanical connection between the acceler-
ometer and test structure will alter the response of the
structure. This standard discusses methods of mount-
ing accelerometers to a structure and parameters that
control the accuracy of structural measurement using
contact accelerometers.

1 SCOPE AND FIELD OF APPLICATION

This ANSI standard describes the mounting char-
acteristics of accelerometers to be specified by the
manufacturer and makes recommendations to the user
for mounting accelerometers. The application of this
standard is limited to the mounting of electromechani-
cal transducers of the type that are attached on the
surface of the structure in motion. It does not cover
other types, such as relative motion pickups. This stan-
dard is in general accordance with ISO 5348-1987 Me-
chanical Vibration and Shock—Mechanical Mounting
of Accelerometers.

2 REFERENCES

(1) International Organization for Standardization,
Vibration and Shock Vocabulary, ISO 2041-1975.

(2) ISO 2954-1975 Mechanical Vibration of Rotat-
ing and Reciprocating Machinery—Requirements for
Instruments for Measuring Vibration Severity.

(3) ISO 5347-1987 Methods of Calibration of Vi-
bration and Shock Pickups.

(4) 1ISO/DP 7626/Part 1-1986 Methods for the Ex-
pesimental Determination of Mechanical Mobility,
Part 1, Basic Definitions and Transducers.

(5) B. E. Douglas, “Model Damping Determina-
tions from Resonance Spectral Shape Measurements,”
J. Acoust. Soc. Am. Suppl. 1 58, S24 (1975).

(6) ISO/DP 7626/Part 2, Methods for the Experi-
mental Determination of Mechanical Mobility, Part 2.

(7) ISO/DP 7626/Part 3, Methods for the Experi-
mental Determination of Mechanical Mobility, Part 3.

3 DEFINITIONS

For the purpose of this ANSI standard, the terms
used and definitions given in ISO 2041-1975 are appli-
cable.

4 SELECTION OF A MOUNTING METHOD

4.1 General Considerations

A contact accelerometer will achieve optimal per-
formance only under the following conditions:

(a) The accelerometer follows as nearly as possible
the motion of the structure under test at the ac-
celerometer attachment.

The motion of the structure shall not be mea-

surably affected by the addition of the acceler-

ometer.

(¢) The effective (i.e., dynamic) mass of the ac-
celerometer and mounting fixtures shall be
small in comparison with the structure under
test (see ISO 2954 and ISO/DP 7626/Part 1).

(b)

In order to achieve these conditions:

(a) the accelerometer and its mounting shall be as
rigid as practical (the mounting surfaces shall
be as clean and flat as practical);

the mounting shall not introduce significant
distorting motions of its own (note: This can
best be achieved using simple symmetrical
mountings); and

the mass of the accelerometer and mounting
shall be small in comparison with the structure
under test (see ISO 2954).

(b)

(c)

4.2 Areas of Application

The selection of a mounting method is strongly de-
pendent on the requirements of the measurement (i.e.,
frequency range of interest, phase accuracy, measure-
ment, environment, etc.). Screw or stud mounting and
cementing methods are the preferred methods in that
the mounted resonance frequency is high and associat-
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