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Evaluating Characteristics of Ultrasonic Search Units
This standard is issued under the fixed designation E 1065; the number immediately following the designation indicates the year of
original adoption or, in the case of revision, the year of last revision. A number in parentheses indicates the year of last reapproval. A
superscript epsilonej indicates an editorial change since the last revision or reapproval.
1. Scope Standard Methods for Testing Single Element Pulse-Echo

1.1 This guide covers measurement procedures for evaluat-  Ultrasonic Transducets
ing certain characteristics of ultrasonic search units (als%
known as “transducers”) that are used with ultrasonic exami-" o o ) ) )
nation instrumentation. This guide describes means for obtain- 3-1 Definitions—For definitions of terms used in this guide,
ing performance data that may be used to define the acoustR€€ Terminology E 1316. - _
and electric responses of ultrasonic search units. 3.2 Definitions of Terms Specific to This Standard:

1.2 The procedures are designed to measure search units as-2-1 aperture—the dimension(s) of the active area of the
individual components (separate from the ultrasonic test instri?i€zoelectric element of the search unit as established by
ment) using commercial search unit characterization systenféxPerimentation. _
or using laboratory instruments such as signal generators, 3-2-2 bandwidth (BVy— that portion of the frequency
pulsers, amplifiers, oscilloscopes, and waveform analyzers. '€Sponse that falls within given limits. In this text, the limits

1.3 The procedures are applicable to manufacturing accepSed are the -6 dB level, as measured from the peak of the
tance and incoming inspection of new search units or td'€duency response. The equation usedH is:
periodic performance evaluation of search units throughout BW = (f, — f)/f; X 100 1)
their service life.

1.4 The procedures in Annex Al-Annex A6 are generally WNere:
applicable to ultrasonic search units operating within the 0.4 tofu IUO?/\F/)eerr ffrreeqﬁg:gy’ and
10 MHz range. Annex A7 is applicable to higher frequency fl center frgquené/),/
immersion search unit evaluation. Annex A8 describes a gmdeCBandwidth is expresséd as a percentage
for measuring sound beam profiles in metals from contact 3.2.3 center frequency (f—the frequency ;/alue calculated
straight—beam search units. Additional Annex'es,_such as sougg b.e.at the center of the bandwidth limits.
beam profiling for angle-beam search units in metal an 3.2.4 depth of field (5)—as measured on the on-axis profile

alternate means for search unit characterization, will be adde(glf a focused search unit, that portion of the sound beam that
when developed. . . fglls within given limits.

1.5 The values stated in inch-pound units are to be regarde 3.2.5 focal length (F)—for focused search units, the dis-
as standard. - L '

. tance from the lens to the focal point.
1.6 This standar_d does not purport to address all O.f the 3.2.6 focal point (F,)—for focused search units, the point
safety concerns, if any, associated with its use. It is the P

L X . along the acoustic axis of the beam in water at which the peak
responsibility of the user of this standard to establish appro'(maximum) pulse-echo amplitude response is recorded from a
priate safety and health practices and determine the applica;

bility of regulatory limitations prior to use ball target reflector.
y 9 y P ' 3.2.7 frequency responsethe pulse-echo response of the

2. Referenced Documents search unit measured as a function of frequency. (This term
21 ASTM Standards: also referred_ to as frequency spectrum.)
E 1316 Terminology for Nondestructive Examinatiéns 328 nommal frequency (hy)—the frequency stated on the
22 Other Document: label supphed_ by th(_—:t manufacturer.
3.2.9 on-axis profile—a sequence of measurements made
along the acoustic axis of the beam of the search unit.

! This guide is under the jurisdiction of ASTM Committee E-7 on Nondestructive 3.2.10 peak frequency I‘g_the frequency value at the

Testing and is the direct responsibility of Subcommittee E07.06 on Ultrasonidaximum amplitude of the frequency response.

Method.
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