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PLEASE NOTE:

The information contained in this document was obtained from sources believed to be reliable and is based on
technical information and experience currently available from members of the Compressed Gas Association, Inc.
and others. However, the Association or its members, jointly or severally, make no guarantee of the results and
assume no liability or responsibility in connection with the information or suggestions herein contained. Moreover,
it should not be assumed that every acceptable commodity grade, test or safety procedure or method, precaution,
equipment or device is contained within, or that abnormal or unusual circumstances may not warrant or suggest
further requirements or additional procedure.

This document is subject to periodic review, and users are cautioned to obtain the latest edition. The Association
invites comments and suggestions for consideration. In connection with such review, any such comments or
suggestions will be fully reviewed by the Association after giving the party, upon request, a reasonable oppor-
tunity to be heard. Proposed changes may be submitted via the Internet at our web site, www.cganet.com.

This document should not be confused with federal, state, provincial, or municipal specifications or regulations;
insurance requirements; or national safety codes. While the Association recommends reference to or use of this
document by government agencies and others, this document is purely voluntary and not binding.

A listing of all publications, audiovisual programs, safety and technical bulletins, and safety posters is available
via the Internet at our website at www.cganet.com. For more information contact CGA at Phone: 703-788-2700,
ext. 799. E-mail: customerservice@cganet.com

Work Item 15-004
Cylinder Specifications Committee

NOTE—Technical changes from the previous edition are underlined.
NOTE—Appendix A (Informative) is for information only.

NOTE—Appendix B (Normative) is a requirement.
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All materials contained in this work are protected by United States and international copyright laws. No part of this work may be re-
produced or transmitted in any form or by any means, electronic or mechanical including photocopying, recording, or any infor-
mation storage and retrieval system without permission in writing from The Compressed Gas Association, Inc. All requests for

permission to reproduce material from this work should be directed to The Compressed Gas Association, Inc., 14501 George Carter
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1 Introduction

The design details of tube trailers, tube modules, and tube bundles (equipment) vary depending on the specific
manufacturer of the unit. In the United States and Canada, tube bundles used to transport high pressure gases
usually have a steel bulkhead at each end of the tube bundle. This bulkhead provides structural support for the
tubes. The connection between the bulkhead and the tubes is typically affected by the use of a mounting flange
that threads on to the neck of the tube and is subsequently bolted to the bulkhead of the trailer (see Figure 1).

For additional information on design considerations for tube trailers, see CGA TB-25, Design Considerations for
Tube Trailers [1].

Regardless of the specific mounting configuration, the effects of environmental corrosion on the threaded inter-
face coupled with the dynamic loading and vibration caused by over-the-road transportation can result in the
gradual degradation of the mounting threads on the tube. If left unchecked, this gradual degradation can lead to
excessive wear on the mounting threads that can drastically reduce the structural strength of the threaded con-
nection creating a potentially unsafe condition. This is especially true in designs where these mounting threads
are the primary means of restraint for the tube.

B _ _Mounting N
~ flange '
=/~ Mounting thread
&l
—Re " Tube end plug
{ N
\ Tube " Bulkhead

Figure 1—lllustration of mounting of tube using mounting flange

2 Scope

This publication applies to the inspection and evaluation of DOT/TC 3-Series and 1ISO 11120 tubes 12 ft (3.7 m)
or longer with an outside diameter greater than or equal to 18 in (457 mm) that are supported by the neck mount-
ing surface. It provides methods to assess the integrity of tube necks including, but not limited to, mounting
threads, pin or set screw marks, and other damage to identify rejectable tubes. Tubes with a smaller diameter
are outside the scope of this publication.

This publication also applies if a saddle unit is being reconfigured into a unit supported by mounting threads.

' References are shown by bracketed numbers and are listed in order of appearance in the reference section.
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3 Definitions
For the purpose of this publication, the following definitions apply.

3.1 Publication terminology

311 Shall
Indicates that the procedure is mandatory. It is used wherever the criterion for conformance to specific recom-
mendations allows no deviation.

3.1.2 Should
Indicates that a procedure is recommended.

313 May
Indicates that the procedure is optional.

314 Will
Is used only to indicate the future, not a degree of requirement.

3.1.5 Can
Indicates a possibility or ability.

3.2 Technical definitions

3.21 Bulkhead
Vertical steel plate located at one or both ends of the tube bundle on the equipment that provides structural
support for the mounting of the tubes.

3.2.2 Derating factor

Numerical value representing the ratio of the shear load capacity of a mounting thread with a reduced thread
height to the same thread with the full thread height per specification.

NOTE—The derating factors in this publication were developed by experimental testing using subsized threaded specimens
that were uniformly machined to remove a percentage of the thread height. These subsized threaded specimens were sub-
jected to a tension load to measure the shear load at failure of the thread with the reduced thread height compared to a
comparable thread with the full thread height per specification.

3.2.3 Equipment
Structural framework supporting pressure vessels used for the transportation of compressed gases.

NOTE—These framed assemblies are also known as tube trailers, tube modules, and/or tube bundles.

3.24 Equivalent threads
Number of threads multiplied by the derating factor.

NOTE—Equivalent threads are calculated by measuring, recording, and classifying the remaining neck threads into four wear
categories and applying the appropriate derating factors.

3.25 Inspection location
Point on the circumference of the mounting thread identified for evaluation under 6.4.

3.2.6 Local thin area (LTA)
Section on the tube neck mounting surface where the neck wall is reduced in thickness.

3.2.7 Major diameter
Diameter of a thread measured across the crests of the threads for an external thread or across the roots of the
threads for an internal thread.

NOTE—This value corresponds to the thread size designation for the thread.
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3.2.8 Mounting flange
Circular disk threaded onto the mounting threads of a tube and subsequently bolted to the bulkhead to attach the
tube to the equipment.

3.2.9 Mounting threads
External threads cut on the outside surface of the necks of a tube.

3.210 Residual strength factor (RSF)
Ratio of the strength in bending of a tube neck containing a flaw to the strength in bending of the same tube neck
without the flaw.

3.2.11 Saddle
Clamp device used to provide structural support of a tube on the straight cylindrical portion rather than by a
mounting flange securing the tube to a bulkhead by means of mounting threads.

3.2.12 Sleeve (collar)
Intermediate threaded component between the flange and the tube that engages all available threads on a tube
neck.

3.213 Tube

Seamless pressure vessel authorized for transportation only when horizontally mounted on a motor vehicle or in
an International Organization for Standardization (ISO) framework or other framework of equivalent structural
integrity.

3.2.14 Tube bundle
Group of tubes and their related attachments such as bulkheads and saddles.

NOTE—This grouping of tubes and related attachments and framework cannot transport hazardous materials independent of
the tube trailer or tube module.

3.2.15 Tube module
Assembly, comprised of a tube bundle mounted within a structural frame, which is designed to be temporarily
mounted on a motor vehicle for transportation (see CGA TB-25) [1].

NOTE—This group of tubes and related attachments and framework form a standalone unit attached to the trailer chassis as
a whole, separate, and distinct unit. Tube modules are also commonly known as skid containers, ISO skids, ISO containers,
or multiple-element gas containers (MEGCs).

3.2.16 Tube trailer
Trailer or semitrailer motor vehicle designed specifically for the transportation of horizontally mounted tube bun-
dles.

4 Discussion about thread wear and local thin areas
4.1 General

To prevent the wear on the mounting threads of a tube from weakening the threaded connection to a point where
safety can be compromised, the threads on the tube shall be inspected every 10 years after the previous inspec-
tion or as required by the authority having jurisdiction (AHJ). In the case of the due date of the tube neck inspec-
tion not aligning with the periodic requalification due date of the tube, an additional 2 years shall be allowed after
the 10-year requalification due date to complete the tube neck inspection. After the expiry of the time period,
including the 2-year grace period, tubes shall not be charged or filled but may be transported for the purposes of
draining, purging, and performing required inspections. This inspection shall be performed by visual inspection
after disassembly and measurement of the thread wear when necessary. Visual inspection requires removal of
the mounting flanges. When evaluating the mounting threads on tubes, there are two basic categories of thread
degradation that shall be evaluated:

e generalized external thread wear; and

e isolated thread wear.
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