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QH].p DESignation: E 1419 - 00 An American National Standard

Standard Test Method for
Examination of Seamless, Gas-Filled, Pressure Vessels
Using Acoustic Emission *

This standard is issued under the fixed designation E 1419; 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 epsilonef indicates an editorial change since the last revision or reapproval.

1. Scope E 1316 Terminology for Nondestructive Examinatidns

1.1 This test method provides guidelines for acoustic emis- 2-2_ ASNT Standard$: _ _
sion (AE) examinations of seamless pressure vessels (tubes) ofSNT-TC-1A Recommended Practice for Nondestructive
the type used for distribution or storage of industrial gases. Testing Personnel Qualification and Certification .

greater than normal use. Pressurization medium may be gas or _ fication of Nondestructive Testing Personnel

liquid. 2.3 Code of Federal Regulations:
1.3 This test method does not apply to vessels in cryogenic Section 49, Code of Federal Regulations, Hazardous Mate-
service. rials Regulations of the Department of Transportation,

1.4 The AE measurements are used to detect and locate Paragraphs 173.34, 173.301, 178.36, 178.37, and 178.45
emission sources. Other nondestructive test (NDT) methods 2-5 Compressed Gas Association Standard: _
must be used to evaluate the significance of AE sources. Pamphlet C-5 Service Life, Seamless High Pressure Cylin-
Procedures for other NDT techniques are beyond the scope of ders

this test method. See Note 1. 3. Terminology

Note 1—Shear wave, angle beam ultrasonic inspection is commonly 3 1 Definitions—See Terminology E 1316 for general ter-
used to establish circumferential position and dimensions of flaws thaltninology applicable to this test method
produce AE. o ) 3.2 Definitions of Terms Specific to This Standard:
1.5 The values stated in inch-pound units are to be regarded 3.2 1 fracture critical flaw—a flaw that is large enough to
as the standard. The values given in parentheses are fakhibit unstable growth at service conditions.
information only. 3.2.2 marked service pressurepressure for which a vessel
1.6 This standard does not purport to address all of thejs rated. Normally this value is stamped on the vessel.
safety concerns, if any, associated with its use. It is the 323 normal fill pressure-level to which a vessel is pres-

responsibility of the user of this standard to establish appro-syrized. This may be greater, or may be less, tharked
priate safety and health practices and determine the applicaservice pressure

bility of regulatory limitations prior to useSpecific precau-
tionary statements are given in Section 7. 4. Summary of Test Method

4.1 The AE sensors are mounted on a vessel, and emission

2. Referenced Documents : . . : ) .
is monitored while the vessel is pressurized above normal fill

2.1 ASTM Standards: pressure.
A 388/A 388M Practice for Ultrasonic Examination of = 4.2 Sensors are mounted at each end of the vessel and are
Heavy Steel Forgings _ _ connected to an acoustic emission signal processor. The signal
E 543 Practice for Evaluating Agencies that Perform Nonprocessor uses measured times of arrival of emission bursts to
destructive Testing _ _ ~_ determine linear location of emission sources. If measured
E 650 Guide for Mounting Piezoelectric Acoustic Emission emjssion exceeds a prescribed level (that is, specific locations
Sensor%_ o o produce enough events), then such locations receive secondary
E 976 Guide for Determining the Reproducibility of Acous- (for example, ultrasonic) examination.
tic Emission Sensor Resporise 4.3 Secondary examination establishes presence of flaws
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and measures flaw dimensions. sources of background noise: high gas-fill rate (measurable
4.4 If flaw depth exceeds a prescribed limit (that is, aflow noise); mechanical contact with the vessel by objects;
conservative limit that is based on construction material, walelectromagnetic interference (EMI) and radio frequency inter-
thickness, fatigue crack growth estimates, and fracture criticderence (RFI) from nearby broadcasting facilities and from
flaw depth calculations), then the vessel must be removed fromther sources; leaks at pipe or hose connections; and airborne
service. sand particles, insects, or rain drops. This test method should

N not be used if background noise cannot be eliminated or
5. Significance and Use controlled.

5.1 Because of safety considerations, regulatory agencies
(for example, U.S. Department of Transportation) require6. Basis of Application
periodic tests of vessels used in transportation of industrial 6.1 Personnel Qualification-The NDT personnel shall be
gases (see Section 49, Code of Federal Regulations). The Adgalified in accordance with a nationally recognized NDT
testing has become accepted as an alternative to the commggrsonnel qualification practice or standard such as ANSI/
hydrostatic proof test. In the common hydrostatic test, voluASNT CP-189, SNT-TC-1A, or a similar document. The

metric expansion of vessels is measured. practice or standard used and its applicable revision shall be
5.2 An AE test should not be used for a period of one yeakpecified in the contractual agreement between the using
after a common hydrostatic test. See Note 2. parties.

Note 2—The Kaiser effect relates to decreased emission that is ©0-2 Qualification of Nondestructive Testing Ageneidé
expected during a second pressurization. Common hydrostatic tests uséRecified in the contractual agreement, NDT agencies shall be
relatively high test pressure (167 % of normal service pressure). (Segualified and evaluated as described in Practice E 543. The
Section 49, Code of Federal Regulations.) If an AE test is performed togpplicable edition of Practice E 543 shall be specified in the
soon after such a pressurization, the AE results will be insensitive to @gntractual agreement.
lower test pressure (that is, the lower pressure that is associated with an 6.3 Time of Examinatioa-The time of examination shall be
AE test). . . . e

o in accordance with 5.2 unless otherwise specified.

5.3 Pressurization . _ 6.4 Procedures and TechniquesThe procedures and tech-

5.3.1 General practice in the gas industry is to use lovhiques to be used shall be as described in this test method
pressurization rates. This practice promotes safety and reducgfiess otherwise specified. Specific techniques may be speci-
equipment investment. The AE tests should be performed withe in the contractual agreement.
pressurization rates that allow vessel deformation to be in g5 Extent of Examination-The extent of examination shall

equilibrium with the applied load. Typical current practice is t0 e in accordance with 4.2 and 10.9 unless otherwise specified.
use rates that approximate 500 psi/h (3.45 MPa/h).

5.3.2 Gas compressers heat the pressurizing medium. Aftgr, Apparatus
pressurization, vessel pressure may decay as gas temperaiurg 1 gssential features of the apparatus required for this test

equilibrates with ambient conditions. method are provided in Fig. 1. Full specifications are in Annex
5.3.3 Emission from flaws is caused by flaw growth andpq

secondary sources (for example, crack surface contact and7.2 Couplant must be used to acoustically connect sensors
contained mill scale). Secondary sources can produce emissi@# the vessel surface. Adhesives that have acceptable acoustic

throughout vessel pressurization. properties, and adhesives used in combination with traditional
5.3.4 When pressure within a vessel is low, and gas is thgouplants, are acceptable.

pressurizing medium, flow velocities are relatively high. Flow-

ing gas (turbulence) and impact by entrained particles can

produce measurable emission. Considering this, acquisition of L

AE data may commence at some pressure greater than starting ‘

pressure (for exampléz of maximum test pressure). T
5.3.5 Maximum Test PressuteSerious flaws usually pro- |

duce more acoustic emission (that is, more events, events with

higher peak amplitude) from secondary sources than from flaw TR R IRARSLUSTR
growth. When vessels are pressurized, flaws produce emissiopn | - — — — —

at pressures less than normal fill pressure. A maximum test ‘ J_‘\ ‘
pressure that is 10 % greater than normal fill pressure allow TJ \_ |
measurement of emission from secondary sources in flaws and TG/ A -
from flaw growth. BN

ceed at rates that do not produce noise from the pressurizi
medium and that allow vessel deformation to be in equilibriuml  — | — .

5.3.6 Pressurization SchedwePressurization should pro- |
o
with applied load. Pressure holds are not necessary; however, AT TN bV I

‘ — ] - PR 3
they may be useful for reasons other than measurement of AE. ‘ 200 SSLR| LR |
5.4 Excess background noise may distort AE data or render =~ - L ‘ S
them useless. Users must be aware of the following common FIG. 1 Essential Features of the Appa@locuments
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