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Railway applications - Track - Aluminothermic welding of rails - Part 1: Approval of
welding processes

Contents Page
EUropean fOr@WORId ............iiiiiiiiiccisineere s sssssssseee e s e s s s s s s s s e e e eesa s s s ams s e e e e e san s amneeeeeesanssssnmnnneenessnsssnnennesnnnnn 5
0 Yo 11T T o 6
1 1S o o o - 7
2 Normative referenCes ... e 7
3 Terms and definitioNS ........ccoooioeciiiicer e e n e nnee 7
4 Information to be supplied by the railway authority ..........cccccomiiiicccinr e 8
5 WY o 0 oYY 1IN o1 o Yo7 =Y o 11 4 =SSR 8
5.1 = T - N 8
5.2 Process identifiCation ... e 8
5.3 General reqUIrEMENES ......cooiiiiiiiiiiir i as e ann e 9
54 Documents to be submitted with the request for approval ... 9
541 The ProCess MANUAL ... e e n e e e e s e e s e e mmn e e e e e e s aa s mnmnn e e e s 9
5.4.2 Drawing with the required measuremMents ..........cccoccvcriiniir i ———— 10
Figure 1 -- Dimensions taken from mould pattern ... 10
5.4.3 Chemical analysis ranges and tOlerances ..........cccccccceriiiiccssseerre s iss s smse e e s esssssnsnns 1
5.5 Initial compliance teStiNG ......ccceviiiiiicccrr e 1
Table 1 -- Rail Profile groups ... 1
Table 2 -- TeStiNg SChEME ... s an e 1
5.6 Extension of initial compliance testing ........ccccccvciiiniici e ————— 12
5.7 Preparation and allocation of test welds ... 12
6 Re-approval following process Changes ..........ccccccvrcecrrrrcseminssssers e s s s sme e s sme e s e s s smeees 13
6.1 Changes requiring @PProVal ........cccccicceccerirrrserrissseerssssmr e s s sssms e s s s s smse s s s s smnesssssmseessssanesesssnneesssnnens 13
6.1.1 GeometriC PAramMeters .........cccccciiiiiiiiccccecrr e s e e s e e e e e e e s e nmnn e e e e e n e nnnne 13
6.1.2 L0 T T o] o LT T3 =T 1 o ST 13
6.1.3 BLIE: T o1 LT I3 V51 (51 1 RS S 13
6.1.4 Pre-heating SYSteM ... e n e e e e e e e e e nnnne 13
6.1.5 o 4 1T o 13
6.1.6 LT e 11 4T e =T 14
6.2 Test requirements for re-approval following process changes .........cccccoiviiiincinnnnniseennns 14
Table 3 ProCess ChANGES .......cccciriiiiiriiir e r e R e R 15
7 Laboratory teStS ... s 17
71 Visual surface eXxaminNation ..........cccoccccirirreriimrncsrerrsssre e rss e ss s s e ne e e s me e s e s smr e e ensnn e ensnnenans 17
711 AsS-CasSt Weld SUITACE ......cocceiiiiii it an e e mn e s 17
Table 4 -- Maximum dimensions of slag or sand defects .........cccccciiiieicireiiri s s 17
71.2 Ground Weld SUITACE ... s e s e s s mme e e e e e s e mmnn e e e e e e nnnnnn 17
71.3 Visible heat affected ZoNe ... 17
7.2 Running surface hardness test ... ————— 17



Table 5 -- Ranges for running surface hardness tests ... s 18

7.3 SIOW BeNd test ..... ..o s mnn e 18
74 Internal eXaminAation ... e 18
741 Weld SOUNANESS .....oooiiiiiiiiir s s s sm s e e e e s mame s e e s n s anmmnn e 18
Figure 2 -- Transverse section of head, web and foot of the rail ..........cccccovomririii e, 19
Figure 3 -- Sectioning of Welds ........ccciiiiiiiciiciiiii s ssccsssce e s sss s ssssss s s s e s s mmsns e s s se s smnen s ses s smmnmnnenseas 20
7.4.2 Fusion zone - Shape and dimension ... —————— 21
Figure 4 -- Shape of fusion zone on the etched longitudinal vertical section ..........cccccciiriiiniiiiiinnnn. 21
74.3 T L] Lo o T o T 21
7.4.4 Heat softened zone Width ... e 22
Table 6 -- Ranges of heat softened Zone ............ooc i 22
7.5 Fatigue test ... s 22
7.6 L0 0 T=Y 0 TTo= 11 1 B 1)Y= LS 22
Table 7 -- Chemical COMPOSIION .....ccciiiiiiiiiiciirii e sss s e e s s mn s e e e e e e e s s s snmnnn e e nennnnnn 23
Annex A (informative) Steps in approval ... ——————— 24
Annex B (informative) Suggested sequence of laboratory test ..........ccccciiiiiiiniisicn 25
Annex C (normative) Procedure for Fry etChing .......ccccoiiiiiiiinci e 26
Annex D (informative) Procedure for measurement of surface hardness ..........ccccceeeecerrrcccerrncescennnenes 27
Figure D.1 -- Location of surface hardness tests .........cccccciiiiiiccccsciimri s e 27
Annex E (normative) Procedure for slow bend test ... e 28
Figure E.1 -- Slow bend test schematic ... ——— 28
Annex F (normative) Procedure for recording test weld fracture face defects ........c.ccccvviiiiiiiiinnininnns 29
Figure F.1 -- Rail Profile grid ... s rssseresessss e sss s es e s sm e se s sm e sessn e e e s mn e senssmnenanen 30

Annex G (normative) Ultrasonic inspection procedure on aluminothermic welds to be sectioned .... 31

G.A1 LT 3T 31
G.2 IS5 =T [0 o] 4 =Y o S 31
G.3 Preparation of Samples ... —————— 31
G4 AdJUSEMENT ... ———————————— 31
G.5 == 13 32
G.6 =T 0T o o 11 T 32
Annex H (normative) Procedure for microscopic examination of the visible heat affected zone and

L LT 4 o 4 L= o T =Y Lo £ 33
Figure H.1 -- Scheme for taking samples for microscopic examination ..........cccccccrrreicrrrrcceereseceenenns 33
Annex | (normative) Procedure for measurement of the heat softened zone width ..............ccccc....... 34
1.1 Measurement of Rardness ..o e e nmnn s 34
Figure 1.1 -- Longitudinal hardness measurement ...........cccoiiimminsers s s 34
1.2 Evaluation of hardness data ... 34
1.2.1 7= T - 34
Figure 1.2 -- Typical hardness Profile ..........cccocooimiirecimierere e sesser s ssse e ss s ssssss e se s e e sme e sesssmeesenas 35
1.2.2 Mean hardness of parent rail .........c.occcciiiiiicc s annes 35

-2-



1.2.3 Measurement hardnNess [N ... s rsss s raas s rana s e annsssranasssssrannsn 35

1.2.4 Heat softened zone width measurement ... 35
1.2.5 Parent rail hardness variation ... ——————————— 35
Annex J (normative) Fatigue test methods for aluminothermic welds ...........cccoeoirirecciiccccn s 36
J.1 =Y o 1= - | 36
J.2 B IS5 =T [0 o] 4 =Y o PSSR 36
Figure J.1 -- Fatigue test arrangement ... —————— 36
J.3 Calibration ProCeAUIe ... ————————— 37
J.4 Fatigue test resSuUlts ... —————————— 37
J.4.1 7= L= - | 37
J.4.2 Staircase testing Method ... e 37
J.4.21 =5 (= o - 37
O N o oY o =Y o 11 37
B0 S TN B F: - -1 T 1 SR 38
0 I S S VoTo =Y o) - 1 VeI o7 4 1 = 4 - SR 39
J.4.3 Example of the data analysis of a fatigue strength determination by the staircase method
......................................................................................................................................................... 39
Table J.1 -- Experimental reSUItS ... s 39
J.4.4 Past-the-post testing method ... —————— 40
J.4.41 LIS o= o7 40
B N B o o Yo=Y o 11 40
J.4.4.3 Information to be reported ... e 40
0 I 0 S Yo o= o1 €= 1 Vo =3 od 1 1= oY Tt 40
Annex K (informative) A-deviations .........ccccccciiiiiiiiccicicrisr e e s n e e e nnn 41
{271 o e [ =T ] 4 17/ SRR 42



		2024-05-14T10:49:08+0000
	DIN Deutsches Institut fuer Normung e. V.
	Dokument ist zertifiziert




