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PREFACE

This  Standard  was  prepared by the  Standards  Australia ~ Committee
CE-002, Railway Track Materials, to supersede AS 1085.20—2006.

The objective of this Standard is to provide owners and maintainers of railway track with
specifications for and means of qualification of welding procedures for use with rail steel in
railway track.

This Standard does not address the conditions under which the procedures that are
described are to be used.

This Standard is not intended to cover welding of worn rails using flash butt ¢
aluminothermic welds. However, the principles and procedures may be adapted far he
welding of worn rails.

It is not intended to cover existing welds.

Changes to the 2006 edition include the following:

(a) Introduction of aluminothermic head repair welding.

(b) Test methods aligned with current European test methods (‘7here required).
(¢) Revised procedures for non-destructive testing of welds.

(d) Revised qualification procedures for the fatigue pc:iciiiance of aluminothermic
welds.

Any existing welding procedures tested to AS 1085.'5—.1995 or AS 1085.20—2006 will be
accepted as qualified to this Standard and no furtiier .2sting is required. Any new welding
process will need to be tested to the requirements of this Standard.

Statements expressed in mandatory terms in notes to figures are deemed to be requirements
of this Standard.

The terms ‘normative’ and ‘inforria.ive’ have been used in this Standard to define the
application of the Appendix to wh'.h 'hey apply. A ‘normative’ Appendix is an integral
part of a Standard, whereas® an ‘informative’ Appendix is only for information and
guidance.
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STANDARDS AUSTRALIA

Australian Standard
Railway track material

Part 20: Welding of steel rail

SECTION 1 SCOPE AND GENERAL

1.1 SCOPE

This Standard specifies requirements for the qualification of welds in’ steel Lail
manufactured in accordance with AS 1085.1 or rails that are shown to be metaiiurgically
equivalent, for use in railway track. The following welding processes are covered:

(a) Joining of rails by flash butt welding or aluminothermic fusion welding.
(b)  Repair of the railhead by arc welding or aluminothermic fusion we'ding.

The Standard does not provide strength properties of welds for usc in ‘lesign nor cover the
welding of austenitic manganese steels.

NOTES:

1 Rail steel is considered to be very difficult toowe!d fcr structural purposes. It is not
recommended that welded rail be used in applications athei than railway track.

2 Rail produced to specifications other than AS-*08_.1 may require a separate qualification
process. Appropriate testing may need to be de =2rmiaed.
1.2 PURPOSE AND CONTEXT OF US\
1.2.1 Function

Rail welds join lengths of rail cr re. tore'some part of the rail in railway track. They connect
the rails together maintaining the (naities of the rail across the join. Rail welds may also be
used to repair damage to the=ail surrace.

1.2.2 Action

Rail welds are subject 10
(a) loads imposcd by the passage of rolling stock and during maintenance;
(b) loads Le.erated vy thermal effects on the rail and by ballast movement; and

(c) fatigue, wear, corrosion and other damage.

www.standards.org.au © Standards Australia


https://www.stdhive.com/standards/as-108520-2012-pdf/

	AS 1085.20-2012 RAILWAY TRACK MATERIAL - WELDING OF STEEL RAIL 
	PREFACE
	CONTENTS
	SECTION 1 SCOPE AND GENERAL 
	1.1 SCOPE 
	1.2 PURPOSE AND CONTEXT OF USE 
	1.2.1 Function 
	1.2.2 Action 

	1.3 REFERENCED DOCUMENTS 
	1.4 DEFINITIONS 
	1.4.1 Alignment tolerances (AT) 
	1.4.2 Aluminothermic welding 
	1.4.3 Bond line 
	1.4.4 Closing portion 
	1.4.5 Closure 
	1.4.6 Cold lap 
	1.4.7 Cold shut 
	1.4.8 Consumables 
	1.4.9 Crucibles 
	1.4.10 Fin 
	1.4.11 Flashing 
	1.4.12 Flat spot 
	1.4.13 Fusion zone 
	1.4.14 Heat-affected zone 
	1.4.15 Heat-affected zone, visible 
	1.4.16 Heat-softened zone 
	1.4.17 Hot tear 
	1.4.18 Igniter 
	1.4.19 Inclusions 
	1.4.20 Job document 
	1.4.21 Junction weld 
	1.4.22 Lack of bond 
	1.4.23 Luting material 
	1.4.24 Mould unit 
	1.4.25 Porosity 
	1.4.26 Portion 
	1.4.27 Pouring mode 
	1.4.28 Short head 
	1.4.29 Shrinkage crack 
	1.4.30 Slope angle 
	1.4.31 Step weld 
	1.4.32 Thimble 
	1.4.33 Upset 
	1.4.34 Welding procedure 
	1.4.35 Welding procedure qualification record 
	1.4.36 Welding process 
	1.4.37 Weld gap 
	1.4.38 Weld metal head 
	1.4.39 Weld collar 

	1.5 NOTATION 
	1.6 BASIC REQUIREMENTS 
	1.7 QUALIFICATION OF THE WELDING PROCEDURE 
	1.7.1 Qualification 
	1.7.2 Requalification 

	1.8 QUALIFICATION OF WELDING PERSONNEL 
	1.9 DOCUMENTATION 
	1.9.1 Job document 
	1.9.2 Welding procedure 

	1.10 TESTING 

	SECTION 2 FLASH BUTT WELDING 
	2.1 GENERAL 
	2.2 DESCRIPTION OF THE PROCESS 
	2.3 QUALIFYING THE WELDING PROCEDURE 
	2.4 JOB DOCUMENT 
	2.5 WELDING PROCEDURE 
	2.6 MAINTENANCE OF EQUIPMENT 
	2.7 INSPECTION AND TESTING OF FINISHED WELDS 
	2.8 MARKING AND RECORDS 
	2.8.1 Marking 
	2.8.2 Records 


	SECTION 3 ALUMINOTHERMIC WELDING 
	3.1 GENERAL 
	3.2 DESCRIPTION OF THE PROCESS 
	3.3 QUALIFYING THE WELDING PROCEDURE 
	3.4 JOB DOCUMENT 
	3.5 WELDING PROCEDURE 
	3.6 MAINTENANCE OF EQUIPMENT 
	3.7 INSPECTION AND TESTING OF FINISHED WELDS 
	3.8 MARKING AND RECORDS 
	3.8.1 Marking 
	3.8.2 Records 


	SECTION 4 ALUMINOTHERMIC RAIL HEAD REPAIR WELDING 
	4.1 GENERAL 
	4.2 DESCRIPTION OF THE PROCESS 
	4.3 QUALIFYING THE WELDING PROCEDURE 
	4.4 JOB DOCUMENT 
	4.5 WELDING PROCEDURE 
	4.6 MAINTENANCE OF EQUIPMENT 
	4.7 INSPECTION AND TESTING OF FINISHED WELDS 
	4.8 MARKING AND RECORDS 
	4.8.1 Marking 
	4.8.2 Records 


	SECTION 5 ARC RAIL HEAD REPAIR WELDING 
	5.1 GENERAL 
	5.2 DESCRIPTIONS OF WELDING METHODS 
	5.2.1 Manual metal arc welding (MMAW) 
	5.2.2 Flux-cored arc welding (FCAW) 

	5.3 QUALIFYING THE WELDING PROCEDURE 
	5.4 JOB DOCUMENT 
	5.5 WELDING PROCEDURE 
	5.6 MAINTENANCE OF EQUIPMENT 
	5.7 INSPECTION AND TESTING OF FINISHED WELD 
	5.8 MARKING AND RECORDS 
	5.8.1 Marking 
	5.8.2 Records 


	APPENDIX A - GUIDANCE ON THE STANDARD 
	A1 GENERAL 
	A2 INFORMATION ON METHODS NOT COVERED BY THIS STANDARD 
	A3 ALUMINOTHERMIC WELDING-DESIGNATION OF WELD TYPES 
	A4 ALUMINOTHERMIC WELDING-QUALITY CONTROL OF PRODUCTION OF CONSUMABLES 

	APPENDIX B - INFORMATION TO BE SUPPLIED WHEN SPECIFYING WELDING FOR STEEL RAIL 
	B1 FLASH BUTT WELDING 
	B2 ALUMINOTHERMIC WELDING 
	B3 ELECTRIC ARC WELDING 

	APPENDIX C - PRODUCT CONFORMITY 
	C1 SCOPE 
	C2 STATISTICAL SAMPLING 
	C3 PRODUCT CERTIFICATION 
	C4 SUPPLIER™S QUALITY MANAGEMENT SYSTEM 

	APPENDIX D - QUALIFICATION OF PERSONNEL 
	D1 GENERAL 
	D2 WELDERS 
	D3 QUALIFICATION TESTING OF WELDERS 

	APPENDIX E - VISUAL INSPECTION AND ALIGNMENT 
	E1 VISUAL INSPECTION 
	E2 JOINT GEOMETRY TEST 
	E2.1 Surface alignment 
	E2.2 Surface slope 
	E2.3 Manufacture of straightedges 
	E2.4 Calibration of straightedges 

	E3 WELD COLLAR TEST 
	E4 SIZE OF IMPERFECTIONS 

	APPENDIX F - NON-DESTRUCTIVE TESTING 
	F1 SCOPE 
	F2 TESTING OF WELD PROCEDURE QUALIFICATIONS AND FINISHED WELDS FOR IN SERVICE APPLICATION 
	F3 METHODS OF TEST 
	F4 PROCEDURE FOR ULTRASONIC TESTING OF RAIL WELDS 
	F4.1 Scope 
	F4.2 Equipment and calibration 
	F4.3 Qualification of personnel 
	F4.4 Surface preparation 
	F4.5 Couplant 
	F4.6 Sensitivity 
	F4.7 Probe selection and methods of scanning 

	F5 RECORD OF TEST AND REPORTING 
	F6 PRODUCT STANDARD 

	APPENDIX G - HARDNESS TESTS 
	G1 SCOPE 
	G2 WELD METAL HARDNESS FOR ALUMINOTHERMIC WELDING 
	G2.1 General 
	G2.2 Report 

	G3 HARDNESS TRAVERSE FOR FLASH BUTT AND ALUMINOTHERMIC WELDS 
	G3.1 Principle 
	G3.2 Procedure 
	G3.3 Parent rail hardness variation 
	G3.4 Report 

	G4 HARDNESS TRAVERSE FOR ARC WELDS 
	G4.1 Principle 
	G4.2 Procedure 
	G4.3 Report 


	APPENDIX H - MACROSCOPIC TESTS 
	H1 SCOPE 
	H2 FUSION ZONE-SHAPE AND DIMENSION 
	H2.1 Procedure 
	H2.2 Records 
	H2.3 Report 

	H3 VISIBLE HEAT-AFFECTED ZONE-RUNNING SURFACE 
	H3.1 Procedure 
	H3.2 Report 


	APPENDIX I - MICROSCOPIC TEST 
	I1 SCOPE 
	I2 PROCEDURE 
	I3 REPORT 

	APPENDIX J - CHEMICAL ANALYSIS 
	J1 SCOPE 
	J2 PROCEDURE 
	J3 REPORT 

	APPENDIX K - SLOW BEND TEST 
	K1 SCOPE 
	K2 PRINCIPLE 
	K3 APPARATUS 
	K4 PROCEDURE 
	K5 ASSESSMENT OF FRACTURE FACES 
	K6 REPORT 

	APPENDIX L - FATIGUE TESTS 
	L1 SCOPE 
	L2 FATIGUE TEST FOR FOOT OF WELDED RAIL SECTION 
	L2.1 General 
	L2.2 Principle 
	L2.3 Apparatus 
	L2.4 Determination of stress to load relationship 
	L2.5 Test pieces for foot fatigue testing 
	L2.6 Fatigue test procedure 
	L2.7 Past-the-post test 
	L2.8 Staircase fatigue test (optional, see Paragraph L2.1) 
	L2.9 Assessment of fracture faces 
	L2.10 Report 

	L3 FATIGUE TEST FOR WEB OF WELDED SECTION (OPTIONAL) 
	L3.1 Principle 
	L3.2 Testing conditions 
	L3.3 Apparatus 
	L3.4 Procedure 
	L3.5 Report 


	APPENDIX M - QUALIFICATION OF A FLASH BUTT WELDING PROCEDURE 
	M1 SCOPE 
	M2 GENERAL REQUIREMENT 
	M3 TESTING FOR QUALIFICATION AND REQUALIFICATION 
	M3.1 General 
	M3.2 Qualification for junction and step welds 
	M3.3 Preparation and allocation of test welds 
	M3.4 Qualification of flash butt welding procedure 


	APPENDIX N - QUALIFICATION OF AN ALUMINOTHERMIC WELDING PROCEDURE 
	N1 SCOPE 
	N2 GENERAL REQUIREMENTS 
	N3 TESTING FOR QUALIFICATION 
	N3.1 General 
	N3.2 Qualification for group 1 rails (60 kg) 
	N3.3 Qualification for rails in other groups 
	N3.4 Qualification for other types of rail 
	N3.5 Qualification for junction welds 
	N3.6 Preparation and allocation of test welds 
	N3.7 Qualification of aluminothermic welding process 

	N4 TESTING FOR REQUALIFICATION 
	N4.1 General 
	N4.2 Parameters 

	N5 RETEST ALLOWANCE 

	APPENDIX O - QUALIFICATION OF AN ARC WELDING PROCEDURE 
	O1 SCOPE 
	O2 GENERAL REQUIREMENTS 
	O3 QUALIFICATION OF WELDING PROCESS 
	O3.1 Consumables 
	O3.2 Qualification tests 
	O3.3 Qualification of an arc welding procedure 

	O4 REQUALIFICATION 



