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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 Associaticn
invites comments and suggestions for consideration. In connection with such review, any such comn ents or
suggestions will be fully reviewed by the Association after giving the party, upon request, a reasonax 'e ¢ oor-
tunity to be heard. Proposed changes may be submitted via the Internet at our website, www.cganet.cor.

This document should not be confused with federal, state, provincial, or municipal specificatio, < or ~egiuations;
insurance requirements; or national safety codes. While the Association recommends reference . or use of this
document by government agencies and others, this document is purely voluntary and not birding uniess adopted
by reference in regulations.

A listing of all publications, audiovisual programs, safety and technical bulletins, and' sat.ty pr.sters is available
via the Internet at our website at www.cganet.com. For more information contact-C5A ~* Phone: 703-788-2700,
ext. 799. E-mail: customerservice@cganet.com.

Work Item 17-008
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NOTE—Technical changes from the previous edition are underlined.
NOTE—Appendix D (Normative) is a requirement.

NOTE—Appendices A, B, C, and E (Informative) are for informatic:i only.
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+ ! materials contained in this work are protected by United States and international copyright laws. No part of this work may be
reproduced or transmitted in any form or by any means, electronic or mechanical including photocopying, recording, or any information
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
Way, Suite 103, Chantilly VA 20151. You may not alter or remove any trademark, copyright or other notice from this work.


https://www.stdhive.com/standards/cga-c-3-pdf/

CGA C-3—2019 COMPRESSED GAS ASSOCIATION, INC. PAGE iii

Contents Page
S 11 e To [ e 110 o FO TR TPPP 1
s Yoo o 1= Y 1
2.1 Procedure qQUalifiCation .............ooo ettt e e e e et e e e n e e e en e e e e e enneeeeanns 1
2.2 Operator qualification ... 1
2.3 Container production @CCEPTANCE ... ... .. it ee e et e e e e s e e e e e enee e e e aaneeaeeanneeeeaanneeeaanns 1
P2 SN S ¥ To [ oo [ir=To] 1[N g I<1 o1 i o o PSR 1
B T I T 101 o ) SRR 1
N (o To=To (UL =R o [UE=1 1 Twr=1 i o o S UEPR 2
o T Y o] o] o= o 1 Y25 PRSP PPPPTN 2
4.2 Procedure SPeCIfiCation ...........ueiiiiiiiiiiiiiiiiie e e e s r e e e e s s s s eeeeeeenneth 2
4.3 WeldiNg PrOCEAUIES.........eiiiiiiie ettt e e e e e e s eree e s s e e e s snne e e s ssnneeesnnree et ereeeeeans 2
N = T 1LY 4= 1 (=1 4 - S S SRR 2
4.5 POSIIONS OFf WEIAS .....eeiiiiiiiiiitiiii e e e e e e e e s st e e e e e e s ssnnb ittt eeeaeesannaeseeeeeeeeannnnnes 2
46  Type, number, and method of preparation of test specimens ... i e 3
4.7  Methods of testing specimens and required test reSults ..........ccccooiiiiiieiiiid 3
L T L= TeT o] (o L PP PPTPPPPPPRN 3
4.9  Essential variables ... e 3
I @ =1 = 1 (o it U= 111 o= 111 o [ SRS 5
S0t B N o] o1 To7=1 o 11§ PP PPPPPPN 5
5.2  Welding proCedures.........ccvveeeiiiiiiiiiiee e ', R 5
5.3  BaSE MALErial.....cooii i e 5
5.4 POSIIONS Of WEIAS ...ttt e e e e e e ettt e e e e e e s st baeeeaeeessantbaeeeeeeeannnnsnneaeeeeeans 5
5.5  Type, number, and method of preparation of test SPECMENS .......ccuviiiiiiiiiiiie e 5
5.6  Methods of testing specimens and acceptable teSt reSUS ......uuviiiiie i 6
S A (= (=] £ PP UPPPPPPN 6
5.8  Period Of EffECHVENESS .....ciiiiiiiiiiieee e e et e e e e e e e e a e e e a i raraaeeeaaan 6
IS B (oo o £ PO PP 7
5,10  ESSENtial Vari@bIEs ..........ooiiiiiiiiiiiiiii et a e e e r e e e e annrraraeeaeaaan 7
[ O7e 10} r-T1aTTul o] oo (U Tt i o] g = Lo o= o] =1 oo VO 7
6.1 Location of details for required teS 3. 7
(S I (oo [8Tex (o] o T (o) £ T ST O PP PP SPPPI 7
(SIS S ¥-To [ oTo [r=To] a1 {2 =) = 1o o] 4 F= 111 ] o SRR 7
AR - To [T0Te | =1 o] a1 ToRN 0 T=] o 1= Tox 1 o] o ISR 7
% T N o] o1 To7=1 o 11§ PP UPPPPPPN 7
7.2 TechniCian QUAIACAUONS . ....ccoiiiiiiiee et e e e e e e e e e e e e e s st beeeeaeeessanttaeeeeeesannnnsaneeeeeenans 8
A T o =T o = = 1 Lo PP PPTPPPPN 8
A S I~ 4211 o] (o T | SRR 8
A T B - T {4 To T3 I = o) =T SRS 8
7.6 Film vieWing fACIHIHIES .....vveeeeee e e e e e e s st e e e e e e nnnnreeeaeaeeeaan 8
T.7  FilM PrOCUTSING ...ttt ettt e e et e e et e e e e e st e e s s e e e e sn e e e e e sar e e e e sanneeeennneeeenneas 9
A T T = 0 1Y (=Y USSR 9
7.9 Cilm dentification and inspection data.................... 10
7.10  Se'2Ction Of tECNIQUE ... et e et e e e aee e e e seeeeeenneeeeanes 11
7.0 Limits Of @CCEPIADITILY .....eiiiieeiiieee e e rea e e e e s 11
I (= (=] £ OO UPPPPPPPPN 12
7.13  Retention Of radiographs ... e e e eaaeeaaan 12
& Container repair—appliCability ..........cccuuiiiiiei e aaaeaaan 12


https://www.stdhive.com/standards/cga-c-3-pdf/

PAGE iv COMPRESSED GAS ASSOCIATION, INC. CGA C-3—2019

S B =TS g 4= T To L T TP PP UPPPPPPPP 12
9.1 POSItIONS Of WEIAS ...ttt e et e e e e aneee s 12
9.2  Tension test (1ransverse to Weld) .........oooo it e e e e e e e e e e eneeee e e 13
9.3  Flattening test (on cylindriCal SECLON) ........uuiiiiiiiiiee e e e e e e 14
9.4  Flattening test (0N SPREIE). .. .o ittt e et e e e ene e e e naee e e nneeeeanns 15
9.5 ROO-DIrEAK tEST ... e 15
0.6 MaACTO-BICI HEST ... e e e e e e e aan 16
9.7  GUIAEA-DENA TEST ...t e e e e 16
10 ASSIGNMENT OF EIECITOUES ....eeeii et e e e e e s s e e e e e e s s s st beeeeeeeessnsnseneeeeeeeannnnnes 20
T =) 1= =13 YOS 21
Tables
Table 1—Composition limits for material groupings.........ceeeeeieiieeee e s e e 3
Table 2—Procedure qualification teSt SPECIMENS ...........uuuiiiiii e s 4
Table 3—Operator qualification test SPECIMENS ..........oo et 6
Table 4—Assignment of electrodes and welding rods for procedures and operator qualificativn ...................... 21
Figures
Figure 1—Example Of @ PENEIraMELEr.........cooiii it e e e e e e rrees eessastreeeeeeessnnraeeeeaeeesannnnes 9
Figure 2—Suggested format for radiograph documentation ..............cooeiiiiiiied e 10
Figure 3—Position of WeldS ...........cooviiiiiiiiiiiiie e R U 13
Figure 4—Specimen for tENSION TESt.........iiiiiiiiii e e ettt 14
Figure 5—Specimen for guIded-DEeNd TEST .......ccoe i e e a e 17
Figure 6—Standard guided-bend test jig .........ccverriiriieniiiie e s 18
Figure 7—Alternate guided-bend test jig........cccoevcvvviveeeeeeiicnnnnn T U SRPP 19
Figure 8—lllustrated methods for alternate guided-bend test ..o 20
Appendices
Appendix A—Recommended form for procedure cai ficauon record (Informative).........ccccoeeieiiiiiciiieiceees 22
Appendix B—Recommended form of welding procudu: 2 specification (Informative) ..., 23
Appendix C—Recommended form for manufac ure: s record of welder or welding operator
qualification tests (INfOrmutive ... e 24
Appendix D—Dimensional tolerances (NO:MALIVE) .......oiiiiiiiiiiee et e e s e e e e e s nnneee 25

Appendix E—Typical weld joints (INfOrmiatiVe ) .......ooo e e e 26


https://www.stdhive.com/standards/cga-c-3-pdf/



