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From ASSET Technical Coordinator 12 December 2008

Recently an assertion was made by a Distributor that DOT 3AL Cylinders do not need to be checked with thread gauges and implied that we and our members don’t know what we are doing. This assertion prompted one of our members, to do some digging into DOT Standards. The following are his findings:


Code of Federal Regulations (USA)

Title 49 - Transportation

Part 173 _Shippers - General Requirements for Shipments and Packaging

Subpart B - Preparation of Hazardous Materials for Transportation

Sec 173.34 Qualification, maintenance and use for cylinders.
(2) Retester authorization. (i) No person may mark a cylinder with a test date or retester identification number, or otherwise represent that a DOT specification or exemption cylinder has been retested under this section, unless that person holds a current retester identification number issued by the Associate Administrator for Hazardous Material Safety and operates in compliance with the terms of the retester identification number issuance letter. With the exception of visual 
inspections, all functions under this section must be performed or supervised by an individual named as qualified in the retester identification number application or a notification pursuant to paragraph (e)(2)(iv) of this section. A person is not required to obtain a retester identification number, if the person only performs visual inspections on DOT specification or exemption cylinders.

(3) Visual inspection. Except as otherwise provided in this section, each time a cylinder is retested, it must be visually inspected, internally and externally, in accordance with CGA Pamphlets 
C-6, C-6.1, C-6.2, or C-6.3, as applicable. The cylinder must be approved, rejected or condemned according to the criteria in the applicable CGA pamphlet. Internal inspection may be omitted for cylinders of the type and in the service described under paragraph (e)(13) of this section. DOT 3BN cylinders must be inspected in accordance with CGA Pamphlet C-6.

---------------------------------------------------------------------


CGA C-6.1- 2002

STANDARDS FOR VISUAL INSPECTION OF HIGH PRESSURE ALUMINIUM COMPRESSED GAS CYLINDERS

5.9 Threads and valving
Cylinder neck threads should be examined whenever the valve is removed from the cylinder.


Cylinders have a specified number of full threads of proper form as required in the applicable
thread standards.


---------------------------------------------------
Interpretation

The pertinent information is "applicable thread standards". DOT 3AL cylinders for scuba diving have threads of the following form:

0.750-14 NPSM parallel 0.750" (3/4)
0.750-14 NGS


THE THREAD STANDARD FOR NPSM THREADS IS: 

ANSI/ASME B1.20.1 - 1983
PIPE THREADS, GENERAL PURPOSE (INCH)
1. INTRODUCTION
1.1 Scope
This American National Standard covers the dimensions and gauging of pipe threads for general purpose applications.
1.4 Inspection.
A gauging method and tolerances are prescribed in this Standard to effect a functional inspection of the hand tight L1 engagement threads. However, conformance to this Standard requires that all basic design dimensions be met (within applicable tolerances) including extension of the thread element to provide for wrench-tight makeup. Therefore, additional methods of gauging may be employed to evaluate conformance to the basic design dimensions. When additional methods of gauging are employed, they shall be agreed upon by the supplier and the purchaser.

2. AMERICAN NATIONAL STANDARD PIPE THREAD FORM


2.1


Thread Form
The form of the thread profile specified in this Standard shall be known as the American National Standard Pipe Thread Form. The relations as specified herein, for form of thread and general notations are shown in Fig 1.

6. SPECIFICATIONS FOR STRAIGHT PIPE THREADS FOR
MECHANICAL JOINTS; NPSM, NPSL, NPSH
6.1 Straight pipe threads
In addition to pressure-tight pipe joints, for which taper external threads and either taper or straight threads are used, there are mechanical joints where straight pipe threads are used to advantage on both external and internal threads. Three of these straight pipe threads joints are covered by this Standard, all of which are based on the pitch diameter of the American National Standard Taper Pipe Thread at the gauging notch (dimensions E1 of Table 2) but have truncations at crest and root as described below. These three thread types of joint are as follows:

(a)   free-fitting mechanical joints for fixtures,  Table 6, both external and internal, NPSM.  (See Attached)
6.2 Free-Fitting Mechanical Joints for Fixtures, NPSM
Pipe is often used for special applications where there are no internal pressures. Where straight thread joints are required for mechanical assemblies, straight pipe threads are often found more suited or convenient.

The dimensions of these threads, as given in Table 6, are for pipe thread connections where reasonably close fit of the mating parts is desired.
9 GAUGING OF STRAIGHT PIPE THREADS
9.1 Types of Gauges
Gauges to properly control the production of these straight threads should be either straight GO and HI (Internal) and Go and LO (external) gauges or the regular American National Standard Taper Pipe Thread Gauges as indicated below.

9.1.1 Use of Straight and Taper Gauges.
Straight GO and HI/LO gauges should be used for all types of threaded joints where both the external and internal threads are straight.


Taper plug gauges should be used for the internal threads of all types of mechanical joints where the external thread is tapered and the internal thread
is straight. Taper plug gauges used for this purpose should be checked periodically by direct measurement.
9.2 Gauge Dimensions.
The straight GO and HI plug gauges and the straight GO and LO ring gauges used for checking mechanical joint threads, Tables 6 and 7, shall be made to the pitch diameter limits specified in the product tables in accordance with standard practice for straight thread gauges as outlined in ANSI B1.2, Gauges and Gauges for Unified Screw Threads.

-------------------------------------------------------------------------------------------------------------------
Standards for NGS Threads.

National Gas Straight Thread (NGS) are required to conform to Federal Standard H-28, Sections 7 and 9.

FED-STD-H28-9A

Section 9

Gas Cylinder Valve Outlet and Inlet Threads

5.2.4   National Gas Straight (NGS threads.)
5.2.4.1 Designation. NGS threads are identified by the nominal pipe size, a dash, number of threads per inch and NGS.

5.2.4.2   Design.  The diameters and form for both the external and internal threads shall conform to those for NPSM, American National Standard straight pipe threads for free fitting mechanical joints in accordance with FED-STD-H28/7. Length of engagement shall be L1 + L3 as tabulated for the equivalent NGT size in table Ix.7. The seal for tightness shall be at or close to the end face of the cylinder whether it incorporates the external or the internal threads.

5.2.4.3 Size limits. See FED-STD-H28/7.

5.2.4.4 Gauges and gauging. See FED-STD-H28/7 for straight thread gage requirements.
--------------------------------------------------------------------------------------

FED-STD-H28-7
Section 7
Pipe Threads, General Purpose.

4. General requirements.  Thread designs, designations and inspection requirements shall be in accordance with ANSI/ASME B1.20.1-1983. Gauging and gauging shall be in accordance with ANSI/ASME B1.20.1-1983 and alternative subsection 5 below.


Interpretation

 
CFR49 says visual inspect IAW CGA C-6.1 which in turn says 'the thread have to be of proper form as required in applicable thread standards.'


The thread standard for NPSM is ANSI/AMSE B1.20.1 which lists the dimensions of the threads including tolerances which the threads must meet otherwise they are not of "proper form". It also gives a method of gauging the thread with a "high/lo' Gauge.

The all important line is:


General notes from table 6.(TABLE 6 DIMENSIONS OF EXTERNAL AND INTERNAL STRAIGHT PIPE THREADS FOR FIXTURES NPSM)

(a) NPSM threads are of Unified screw thread form to Classes 2A/2B tolerances, having a minimum pitch diameter of the internal thread basic and equal to E1 of NPT threads.

THERE IT IS IN BLACK & WHITE "NPSM THREADS ARE OF UNIFIED SCREW THREAD FORM TO CLASSES 2A/2B TOLERANCES.

(ASSET Technical Coordinator’s note: these are the classes of gauging ASSET has always advocated for NPSM threads. See ASSET Technician’s Handbook Appendix 3f.)


If they don't meet the tolerances they are no longer NPSM threads - FULL STOP. The key word is 'tolerances' which can only be measured with suitable gauges as described in the applicable standard. For those who are not sure of the meaning of the word “tolerance”: 

DICTIONARY DEFINATION OF TOLERANCE
tol·er·ance [image: image2.png]
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ns)
n. 

1. The capacity for or the practice of recognizing and respecting the beliefs or practices of others.
2. 
a. Leeway for variation from a standard.
b. The permissible deviation from a specified value of a structural dimension, often expressed as a percent.
3. The capacity to endure hardship or pain.
4. Medicine 

a. Physiological resistance to a poison.
b. The capacity to absorb a drug continuously or in large doses without adverse effect; diminution in the response to a drug after prolonged use.
5. 
a. Acceptance of a tissue graft or transplant without immunological rejection.
b. Unresponsiveness to an antigen that normally produces an immunological reaction.
6. The ability of an organism to resist or survive infection by a parasitic or pathogenic organism.
The following is further corroboration of the need for thread gauging
TITLE 49--TRANSPORTATION
 
CHAPTER I--RESEARCH AND SPECIAL PROGRAMS ADMINISTRATION, DEPARTMENT OF TRANSPORTATION
 
PART 171--GENERAL INFORMATION, REGULATIONS, AND DEFINITIONS--Table of Contents
 Sec. 171.2 General requirements.

      a) No person may offer or accept a hazardous material for transportation in commerce unless that person is registered in conformance with subpart G of part 107 of this chapter, if applicable, and the hazardous material is properly classed, described, packaged, marked, labelled, and in condition for shipment as required or authorized by applicable requirements of this subchapter, or an exemption, approval or registration issued under this subchapter or subchapter A of this chapter.
    

(b) No person may transport a hazardous material in commerce unless that person is registered in conformance with subpart G of part 107 of this chapter, if applicable, and the hazardous material is handled and transported in accordance with applicable requirements of this subchapter, or an exemption, approval or registration issued under this subchapter or subchapter A of this chapter.
    

c) No person may represent, mark, certify, sell, or offer a packaging or container as meeting the requirements of this subchapter or an exemption, approval or registration issued under this subchapter or subchapter A of this chapter, governing its use in the transportation in 
commerce of a hazardous material, whether or not it is used or intended to be used for the transportation of a hazardous material, unless the 
packaging or container is manufactured, fabricated, marked, maintained, reconditioned, repaired and retested, as appropriate, in accordance with applicable requirements of this subchapter, or an exemption, approval or registration issued under this subchapter or subchapter A of this chapter.


    (d) The representations, markings, and certifications subject to the prohibitions of paragraph (c) of this section include, but are not 
limited to--(1) Specification identifications that include the letters ``ICC,''``DOT,'' ``CTC,'' ``MC,'' or ``UN'';
    (2) Exemption, approval, and registration numbers that include the letters ``DOT,'' ``EX,'' ``M,'' or ``R''; and


    (3) Test dates associated with specification, registration, approval, retest or exemption markings indicating compliance with a test 
or retest requirement of this subchapter, or an exemption, an approval or a registration issued under this subchapter or subchapter A of this chapter.
    (e) When a person performs a function covered by or having an effect on a specification prescribed in part 178, 179 or 180 of this subchapter, an approval issued under this subchapter, or an exemption issued under subpart B of this chapter, that person must perform the function in accordance with that specification, approval, or exemption, as appropriate.


    (f) No person shall, by marking or otherwise, represent that—


(1) A container or package for the transportation of hazardous materials is safe, certified, or in compliance with the requirements of this title unless it meets the requirements of all applicable regulations issued under the Federal hazardous material transportation law; or
    
(2) A hazardous material is present in a package, container, motor vehicle, rail car, aircraft, or vessel, if the hazardous material is not present.
    

(g) No person shall unlawfully alter, remove, deface, destroy, or otherwise tamper with--
    (1) Any marking, label, placard, or description on a document required by the Federal hazardous material transportation law, or the regulations issued there under; or
    (2) Any package, container, motor vehicle, rail car, aircraft, or vessel used for the transportation of hazardous materials.
    

(h) No person shall--
    
(1) Falsify or alter an exemption, approval, registration or other grant of authority issued under this subchapter or subchapter A of this 
chapter; or
    

(2) Offer a hazardous material for transportation or transport a hazardous material in commerce, or represent, mark, certify, or sell a packaging or container, under a false or altered exemption, approval, registration or other grant of authority issued under this subchapter or subchapter A of this chapter.

---------------------------------------------------
TITLE 49--TRANSPORTATION
 
 CHAPTER I--RESEARCH AND SPECIAL PROGRAMS ADMINISTRATION, DEPARTMENT OF TRANSPORTATION
 
PART 178--SPECIFICATIONS FOR PACKAGINGS--Table of Contents

 
Subpart C--Specifications for Cylinders
 
Sec. 178.46 Specification 3AL seamless aluminum cylinders.

(a) Size and service pressure. A DOT 3AL cylinder is a seamless aluminum cylinder with a maximum water capacity of 1000 pounds and minimum service pressure of 150 psig.


(c) Manufacture. Cylinders must be manufactured in accordance with the following requirements:



5) All openings must be threaded. Threads must comply with the following:
    (i) Each thread must be clean cut, even, without checks, and to gauge.

(iii) Straight threads, when used, must conform to one of the following:
    (A) National Gas Straight Thread (NGS) type, conforming to the requirements of Federal Standard H-28, Sections 7 and 9;

    (B) Unified Thread (UN) type, conforming to the requirements of Federal Standard H-28, Section 2;
    (C) Controlled Radius Root Thread (UN) type, conforming to the requirements of Federal Standard H-28, Section 4; or
    (D) Other straight threads conforming to other recognized standards may be used provided that the requirements in paragraph (e)(5)(iv) of this section are met.
    (iv) All straight threads must have at least 6 engaged threads, a tight fit, and a factor of safety in shear of at least 10 at the test pressure of the cylinder. Shear stress must be calculated by using the appropriate thread shear area in accordance with Federal Standard H-28, Appendix A5,Section 3.

(e) When a person performs a function covered by or having an effect on a specification prescribed in part 178, 179 or 180 of this subchapter, an approval issued under this subchapter, or an exemption issued under subpart B of this chapter, that person must perform the function in accordance with that specification, approval,or exemption,as appropriate.


---------------------------------------------------
Interpretation


The above paragraph says that anything carried out on the cylinder that will have "an effect carried out on a specification
prescribed in part 178,179 and 180"  must be In Accordance With the specification.


Part 178 has the specifications for 3AL cylinders and the specification for DOT 3AL cylinders states-

5) All openings must be threaded. Threads must comply with the following:


    (i) Each thread must be clean cut, even, without checks, and to gauge.

Does carrying out a visual inspection having an effect on a specification prescribed in part 178? Yes - "threads must be of proper form as required in the applicable thread standard'.

If the threads are not clean cut, even, without checks, and to gauge then they are not to the specification laid down for DOT 3AL cylinders.

And goes on to State:

(c) No person may represent, mark, certify, sell, or offer a packaging or container as meeting the requirements of this subchapter or an exemption, approval or registration issued under this subchapter or subchapter A of this chapter, governing its use in the transportation in commerce of a hazardous material, whether or not it is used or intended to be used for the transportation of a hazardous material, unless the packaging or container is manufactured, fabricated, marked, maintained, reconditioned, repaired and retested, as appropriate, in accordance with applicable requirements of this subchapter, or an exemption, approval or registration issued under this subchapter or subchapter A of this chapter.


Comments 

From the evidence presented above, it would seem abundantly clear that under DOT Standards, cylinder threads must be gauged at the time of inspection or test and that any thread that is not within the tolerances laid down in the standards stated may not be returned to service.
We reiterate our long standing advice to members regarding all Scuba Cylinders regardless of which National Standard they are manufactured to: 
”At the time of any inspection or test (a) Visually inspect the threads of both the cylinder neck and valve stem threads (including any DIN outlet) (b)If the threads pass the visual inspection, gauge the threads with suitably calibrated gauges manufactured  to the applicable standards (c) Should any thread fail either visual inspection or thread gauging that item (cylinder or valve) should not be returned to service and must be destroyed to prevent further use (d) Ensure compatibility between the valve stem and cylinder neck threads before reassembly.”  

Our thanks to the member involved (who prefers not to have his name mentioned) for this information.

CS Meinert. 
ASSET Technical Coordinator.

ANSI/ASME B1.20.1-1983

TABLE 6
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ANSH/ASME B1.20.1-1983

TABLE 6 DIMENSIONS OF EXTERNAL AND INTERNAL STRAIGHT PIFE THREADS FOR FIXTURES, NPSM

{Free Firting Mecha

nical Joints)

o.D. [ Extarnal Thread, Class 24 I Intarnal Thread, Class 26

Nom.| of | Threads/ | Allow- A T - i itch Di

Pipe | Pipe [ Maior Diameter Pitch Diameter Minor Oiameter Pitch Diamater
size | (D) Maximum | Minimum | Maximum | Minimum | Minimum | Maximum | Minimum' | Maximum

1 2 3 i 4 5 8 i 7 8 9 10 hal 12
T t

:/u 0405 27 00011 © 0397 0,390 03725 03689 | 0,358 0364 03736 0.3783
3/‘ 0.540 18 0.0013 0.526 0.517 | 0403 0.4859 0.468 0.481 0.4916 0.4974
B foes| s 0.0014 | 0662 | 0653 06256 | 06211 | 0603 05612 0.6270 06329
/Ao tosao| 14 0.0015 | 0823 | 0813 07769 | 07718 | 0747 i 0759 0.7784 0.7851
% 1050 a4 0.0016 | 1.034 1.024 0.9873 09820 1 0958 | 0970 09889 0.9958
1 1315 s 00017 1283 | 1.281 1.2369 1.201 1.21% 1.2386 1.2452
1a | 1660 | 115 00018 | 1638 | 1626 1 1586 | 1546 1555 15834 15912
1| vsoo | 1is 00018 | 1877 1865 1 1.8205 i 1.785 1.794 1.8223 1.8302
2 2375 115 0.0019 | 2351 2339 2.2944 | 2259 2268 22963 2.3044
2% | 2875 & 0.0022 | 2341 2826 2.7600 27526 | 2708 2527 27622 27720
3 3500 8 00023 | 3467 3452 3.3862 33786 | 3334 3353 3.3885 33984
3% | 4000 8 00023 | 3.968 3.953 3.8865 38788 | 3.835 3848 38888 3.8988
4 4500 8 0.0023 | 4466 | 4451 4.3848 43771 | 4333 4.346 43871 4.3971
5 5563 8 0.0024 | 5.528 5.513 5.4469 54390 | 5395 5.408 5.4493 54598
6 a‘szsl 8 00024 | 6385 | 6570 6.5036 | 64955 | 6452 6,464 6.5060 6.5165

GENERAL NOTES:

() NPSM threads are of Unified screw thread form to Classes 2A/2B talerances, having the minimum pitch diameter of the internal thread

basic and equsl to E1 of NPT threads.

{b) The minor diameters of external threads and major diameters of internal threads are those as produced by commercial straight pipe dies

and commercial ground straight pipe taps.

The major diameter of the external thread has been calculated on the basis of a truncation of 0.108250, and the minor dismeter of the
internal thread has been calculated on the basis of a truncation of 0.21651p, to provide no interference at crest and root when product is

gaged with gages made in accordance with 9.2.
NOTE:

{1} Column 11 is the same as the pitch diameter at the large end of internal thread, £, Basic. {See Table 2, col. 8.}

11





PAGE  
1

_1290410014.unknown

