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Standard Practice for
Acousto-Ultrasonic Assessment of Filament-Wound
Pressure Vessels 1

This standard is issued under the fixed designation E 1736; 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 priate safety and health practices and determine the applica-

1.1 This practice covers a procedure for acousto-ultrasonitility of regulatory limitations prior to use.
(AU) assessment of filament-wound pressure vessels. GUid§- o toranced Documents
lines are given for the detection of defect states and flaw
populations that arise during materials processing or manufac- 2-1 ASTM Standards: _ . : .
turing or upon exposure to aggressive service environments. E 1001 Practice for Detection and Evaluation of Disconti-
Although this practice describes an automated scanning mode, Nuities by the Immersed Pulse-Echo Ultrasonic Method
similar results can be obtained with a manual scanning mode. _USing Longitudinal Waves o o

1.2 This procedure recommends technical details and rules E 1067 Practice for Acoustic Emission Examination of
for the reliable and reproducible AU detection of defect states _Fiberglass Reinforced Plastic Resin (FRP) Tanks/Ve$sels
and flaw populations. The AU procedure described herein can E 1316 Terminology for Nondestructive Examinatidns
be a basis for assessing the serviceability of filament-wound E 1495 Guide for Acousto-Ultrasonic Assessment of Com-
pressure vessels. posites, Laminates, and Bonded Joints

1.3 The objective of the AU method is primarily the 2-2 ASNT Standards: o -
assessment of defect states and diffuse flaw populations thatANSI/ASNT CP-189 Personnel Qualification and Certifica-
influence the mechanical strength and ultimate reliability of ~ fion in Nondestructive Testing o
filament-wound pressure vessels. The AU approach and probe ASNT SNT-TC-1A Personnel Qualification and Certifica-
configuration are designed specifically to determine composite _ 10N In Nondestruct|v5e Testing
properties in lateral rather than through-the-thickness direc- 2-3 Military Standards” _ .
tions?2 MIL-STD-410 Nondestructive Testing Personnel Qualifica-

1.4 The AU method is not for flaw detection in the conven-  tion and Certification o _
tional sense. The AU method is most useful for materials NAS-410 Certification and Qualification of Nondestructive
characterization, as explained in Guide E 1495, which gives  'est Personnel
the rationale and basic technology for the AU method. Flaw% Terminology
and discontinuities such as large voids, disbonds, or extended L ,
lack of contact of interfaces can be found by other nondestruc- 3.1 Definitions—Relevant terminology and nomenclature

tive examination (NDE) methods such as immersion pulse@'® defined in Terminology E 1316 and Guide E 1495.
echo ultrasonics. 3.2 Definitions of Terms Specific to This Standard:

1.5 The values stated in Sl units are to be regarded as the 3-2-1 composite shet-a multilayer filament-winding that

standard. The values given in parentheses are for informaticfPMPrises a second shell that reinforces the inner shell. The
only. composite shell consists of continuous fibers, impregnated with

1.6 This standard does not purport to address all of the@ matrix material, wound around the inner shell, and cured in
It is th lace. An example is the Kevlaepoxy filament-wound

safety concerns, if any, associated with its use. : - X
responsibility of the user of this standard to establish appro-SPherical shell shown in Fig. 1. The number of layers, fiber

orientation, and composite shell thickness may vary from point
to point (Fig. 2). The examination and assessment of the

1 This practice is under the jurisdiction of ASTM Committee EO7 on Nonde- composite shell are the ObJeCtNeS of this practice.
structive Testing and is the direct responsibility of Subcommittee E07.04 on
Acoustic Emission Method. _—
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