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Standard Test Method for
Leaks Using Ultrasonics1

This standard is issued under the fixed designation E1002; 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 epsilon (´) indicates an editorial change since the last revision or reapproval.

1. Scope

1.1 Test Method A, Pressurization—This test method covers
procedures for calibration of ultrasonic instruments, location,
and estimated measurements of gas leakage to atmosphere by
the airborne ultrasonic technique.2

1.2 In general practice this should be limited to leaks
detected by two classifications of instruments, Class I and
Class II. Class I instruments should have a minimum detectable
leak rate of 6.7 3 10−7 mol/s (1.5 3 10−2 std. cm3/s at 0°C) or
more for the pressure method of gas leakage to atmosphere.
Class II instruments should have a minimal detectable leak rate
of 6.7 3 10−6 mol/s (1.5 3 10−1 std. cm3/s at 0°C) or more for
the pressure method of gas leakage to atmosphere. Refer to
Guide E432 for additional information.

1.3 Test Method B, Ultrasonic Transmitter—For object
under test not capable of being pressurized but capable of
having ultrasonic tone placed/injected into the test area to act
as an ultrasonic leak trace source.

1.3.1 This test method is limited to leaks producing leakage
of 6.7 3 10−6 mol/s (1.5 3 10−1 std. cm3/s at 0°C) or greater.

1.4 The values stated in SI units are to be regarded as the
standard.

1.5 This standard does not purport to address all of the
safety concerns, if any, associated with its use. It is the
responsibility of the user of this standard to consult and
establish appropriate safety and health practices and deter-
mine the applicability of regulatory limitations prior to use.

2. Referenced Documents

2.1 ASTM Standards:3

E432 Guide for Selection of a Leak Testing Method
E543 Specification for Agencies Performing Nondestruc-

tive Testing
E1316 Terminology for Nondestructive Examinations

2.2 Other Documents:
SNT-TC-1A Recommended Practice for Personnel Qualifi-

cation and Certification in Nondestructive Testing4

ANSI/ASNT CP-189 ASNT Standard for Qualification and
Certification of Nondestructive Testing Personnel4

NAS-410 Certification and Qualification of Nondestructive
Personnel5

3. Terminology

3.1 Definitions—For definitions of terms used in this test
method, see Terminology E1316, Section E.

4. Summary of Test Method

4.1 Test Method A—This test method sets minimum require-
ments for an ultrasonic detector (Classifications I and II). It
provides for sensitivity validation of the detector and gives
procedures for pressurizing the test object, locating leaks, and
estimating the leakage rates.

4.2 Test Method B—This test method sets minimum require-
ments for an ultrasonic detector used in conjunction with an
ultrasonic transmitter. It gives procedures for locating leaks
using an electronically generated ultrasonic leak tracer source.

5. Basis of Application

5.1 The following items are subject to contractual agree-
ment between parties using or referencing this test method.

5.2 Personnel Qualification
5.2.1 If specified in the contractual agreement, personnel

performing examinations to this test method shall be qualified
in accordance with a national or internationally recognized
NDT personnel qualification practice or standard such as
ANSI/ASNT-CP-189, SNT-TC-1A, NAS-410, or a similar
document and certified by the employer or certifying agency,
as applicable. The practice or standard used and its applicable
revision shall be identified in the contractual agreement be-
tween the using parties.

5.3 Qualification of Nondestructive Agencies—If specified
in the contractual agreement, NDT agencies shall be qualified
and evaluated as described in Practice E543. The applicable
revision of Practice E543 shall be in the contractual agreement.

1 This test method is under the jurisdiction of ASTM Committee E07 on
Nondestructive Testing and is the direct responsibility of Subcommittee E07.08 on
Leak Testing Method.

Current edition approved April 1, 2005. Published May 2005. Originally
approved in 1986. Last previous edition approved in 1996 as E1002 - 96. DOI:
10.1520/E1002-05.

2 This technique is sometimes called “ultrasonic translation.”
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4 Available from The American Society for Nondestructive Testing (ASNT), P.O.
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5 Available from Aerospace Industries Association of America, Inc. (AIA), 1250
Eye St., NW, Washington, DC 20005.
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6. Significance and Use

6.1 Test Method A—This test method is useful for locating
and estimating the size of pressurized gas leaks, either as a
quality control test or as a field inspection procedure. It is also
valuable as a pretest before other more time consuming and
more sensitive leak tests are employed. It should not be used
exclusively to locate highly toxic or explosive gas leaks.

6.2 Test Method B—This test method is useful for locating
leaks in systems that are not under pressure or vacuum as either
a quality control or a field inspection procedure. It is not useful
for estimating the size of a leak. It is also valuable as a pretest
before leak tests using pressurized gas methods and more
sensitive leak tests are employed.

7. Interferences

7.1 The areas to be tested must be free of oil, grease, paint,
and other contaminants that might mask a leak.

7.2 Under certain conditions background noise detected by
the instrument can prevent the detection of relevant leakage.
This background noise can result from equipment vibration and
air movement due, for example, to wind, or air-cooled motors,
aircraft engines, pneumatic systems, etc.

7.3 Use of earphones is required in areas where the back-
ground noise might interfere with hearing the audible output of
a speaker.

8. Apparatus

8.1 Ultrasonic Leak Detection System:
8.1.1 The system shall consist of an instrument, probes,

focusing probe accessory and earphones. (A speaker may or
may not be utilized.)

8.1.2 The system shall provide for detection of acoustic
energy in the ultrasonic range from 20 000 to 100 000 Hz and
shall translate this energy into an audible signal that can be
heard by use of earphones or speaker, or both.

8.1.3 The detected energy shall be indicated on a signal
level indicator.

8.2 Minimum Instrument Requirements—The instrument
shall meet the following requirements:

8.2.1 The detected ultrasonic energy shall be indicated on a
signal level indicator with a change above normal background
fluctuations.

8.2.2 The audible response shall consist of the down-
converted heterodyned ultrasonic signal. This audio signal will
be representative of the amplitude or frequency characteristics,
or both, of the original ultrasonic signal. Heterodyned signals
could allow the operator to discriminate audible background
interference as in 7.2.

8.2.3 The instrument shall be equipped with a sensitivity
control or gain adjustment, or both, to achieve the conditions of
9.3.3.

8.2.4 The internal power supply shall be regulated to
provide repeatability of the sensitivity set point to within 65 %
of full scale over the full range of battery condition.

8.2.5 The instrument may include additional features which
could enhance leak detection such as frequency controls or
meter/display response selection, or both.

8.3 Other Apparatus—Pressure gages, valves, and piping as
required.

8.4 Ultrasonic Transmission
8.4.1 The system shall consist of an apparatus described in

8.1-8.3 with the addition of an ultrasonic transmitter.
8.4.2 The transmitter shall produce an ultrasound peaked

between the frequencies of 38 to 42 kHz.
8.4.3 The output of the transmitter transducer shall be in

excess of 100 dB at 1 ft.
8.4.4 The intensity of the output may be adjustable.
8.4.5 The heterodyned signal received by the ultrasonic leak

detection system from the ultrasonic transmitter must be easily
identified and recognized as the ultrasonic tracer source.

8.4.6 The internal power supply shall be regulated and be
sufficient to produce the required output (see 8.4.3).

8.4.7 The transmitter may include additional features that
could enhance the leak detection process such as a warble tone
transmission and amplitude adjustments.

9. Calibration

9.1 Calibration/Sensitivity Validation—The ultrasonic in-
strument should be calibrated or have the sensitivity validated
before each initial use.

9.2 Calibration/Sensitivity Validation Equipment—Use the
following equipment for calibration of the test system:

NOTE 1—This equipment serves a dual function; either to calibrate the
ultrasonic instrument for leakage rate approximation as in 11.3, or to
verify the sensitivity for detection and location as in 11.1.

9.2.1 Leak Standard, with a preset flow rate of 6.7 3 10−5

mol/s (1.5 std. cm3/s at 0°C) 65 % for both Class I and Class
II instruments. The orifice size shall be approximately 0.2 mm
[0.008 in.].

9.2.2 Regulator, for the nitrogen supply with output pres-
sure and flow gages. The tank pressure gage is optional.

9.3 Air Probe Sensitivity Validation:
9.3.1 For Class I instruments, locate the detection probe a

distance of 10.0 m (60.1 m) from the calibrated leak standard
specified in 9.2.1. For Class II instruments, place the detection
probe a distance of 5.0 m (60.1 m) from the calibrated leak
specified in 9.2.1.

9.3.2 Check to see that the detector probe and leak source
are aligned to obtain the peak response (see Fig. 1).

9.3.3 A signal level indication above normal background
fluctuations should be observed.

9.3.4 Place a sound absorbing barrier in front of the micro-
phone, blocking out the calibrated leak source; the meter
reading should zero with a corresponding absence of an audible
signal.

9.4 Recalibration:
9.4.1 Recheck or validate the sensitivity of the equipment at

the beginning of each shift or designated work period interval.
This test must be performed at the same sensing frequency as
the initial test.

9.4.2 Recheck the equipment when abnormalities are ob-
served in its operation.

9.5 Ultrasonic Transmitter Sensitivity Validation, should
have the generated amplitude validated before each initial use.
This could be done by placing the ultrasonic transmitter a fixed
distance from the detection instrument to obtain a reading or by
taking a NIST-traceable reading with a sound pressure level
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