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This standard is issued under the fixed designation E 976; the number immediately following the designation indicates the year of
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superscript epsilonef indicates an editorial change since the last revision or reapproval.

1. Scope 3. Principles of Application

1.1 This guide defines simple economical procedures for 3.1 The procedures given in this guide are designed to
testing or comparing the performance of acoustic emissiomeasure the response of an acoustic emission sensor to an
sensors. These procedures allow the user to check for degrarbitrary but repeatable acoustic wave. These procedures in
dation of a sensor or to select sets of sensors with nearlway constitute a calibration of the sensor. The absolute
identical performances. The procedures are not capable ehlibration of a sensor requires a complete knowledge of the
providing an absolute calibration of the sensor nor do theyharacteristics of the acoustic wave exciting the sensor or a
assure transferability of data sets between organizations.  previously calibrated reference sensor. In either case, such a

1.2 This standard does not purport to address all of thecalibration is beyond the scope of this guide.
safety concerns, if any, associated with its use. It is the 3.2 The fundamental requirement for comparing sensor
responsibility of the user of this standard to establish appro+responses is a source of repeatable acoustic waves. The
priate safety and health practices and determine the applicacharacteristics of the wave do not need to be known as long as

bility of regulatory limitations prior to use. the wave can be reproduced at will. The sources and geom-
o etries given in this guide will produce primarily compressional
2. Significance and Use waves. While the sensors will respond differently to different

2.1 Acoustic emission data is affected by several charactetypes of waves, changes in the response to one type of wave
istics of the instrumentation. The most obvious of these is thevill imply changes in the responses to other types of waves.
system sensitivity. Of all the parameters and components 3.3 These procedures all use a test block or rod. Such a
contributing to the sensitivity, the acoustic emission sensor islevice provides a convenient mounting surface for the sensor
the one most subject to variation. This variation can be a resulind when appropriately marked, can ensure that the source and
of damage or aging, or there can be variations betweethe sensor are always positioned identically with respect to
nominally identical sensors. To detect such variations, it issach other. The device or rod also provides mechanical loading
desirable to have a method for measuring the response of@f the sensor similar to that experienced in actual use. Care
sensor to an acoustic wave. Specific purposes for checkingust be taken when using these devices to minimize reso-
sensors include:1lj checking the stability of its response with nances so that the characteristics of the sensor are not masked
time; (2) checking the sensor for possible damage afteby these resonances.
accident or abuse3] comparing a number of sensors for use 3.4 These procedures allow comparison of responses only
in a multichannel system to ensure that their responses awn the same test setup. No attempt should be made to compare
adequately matched; and})(checking the response after responses on different test setups, whether in the same or
thermal cycling or exposure to a hostile environment. It is veryseparate laboratories.
important that the sensor characteristics be always measured
with the same sensor cable length and impedance as well as tfle APParatus
same preamplifier or equivalent. This guide presents several 4.1 The essential elements of the apparatus for these proce-
procedures for measuring sensor response. Some of thedares are: X) the acoustic emission sensor under teg}; g
procedures require a minimum of special equipment. block or rod; B) a signal source; and4) measuring and

recording equipment.

4.1.1 Block diagrams of some of the possible experimental
1 This guide is under the jurisdiction of ASTM Committee EO7 on Nondestruc- setups are shown in Fig. 1.
tive Testing and is the direct responsibility of Subcommittee E07.04 on Acoustic
Emission.
Current edition approved Dec. 10, 2000. Published February 2001. Originally
published as E 976 — 84. Last previous edition E 976 — 99.

Copyright © ASTM International, 100 Barr Harbor Drive, PO Box C700, West Conshohocken, PA 19428-2959, United States.



