DIN EN 15049:2007-12 (E)

Railway applications - Suspension components - Torsion bar, steel

Contents Page
0T =T o 5
L Yo 11T T o 6
1 T o - 6
2 NOIrMAtive refErEeNCES ... s n e mnn e s 6
3 Terms and definitioNs ... 7
4 Symbols and abbreviations ... e annns 8
5 L= o LT =Y 4 =T o 9
51 Lo Yo 11T o) 9
5.2 Documents to be provided by the customer ..o ——————— 9
5.3 Documents to be provided by the sUPPlier ... 10
5.4 DeSigN @NalYSiS ...ccccriiirimriiiriiiriisir s ——————— 10
5.5 Arrangement and deSigN ... e 10
5.6 Straight torsion bar ends and coNNECLiONS .........ccccciiiiiiccccscrire e 12
5.6.1 =Y o 1= | 12
5.6.2 Design of the straight torsion bar end ... e 12
6 Product definition ... s 13
6.1 Geometrical characteristics and space envelope ... e 13
6.2 Mechanical reqUIremMeENts ... s mne e mmn e s 13
6.2.1 Loading and allowable Stresses ... —————— 13
6.2.2 R T= V4T L - 13
6.2.3 Investigation of the strain ... ——————————— 13
6.2.4 Evaluation of the Strain ... 14
6.3 Physical requUIirements ... s e annnann 14
6.3.1 Material grade ... ——————————————————————————— 14
6.3.2 INtErNal INEEGIILY ..ccccccccciicicrrr i ——————————————— 14
6.3.3 INClUSION ClEANIINESS ......coiiiiee e ———— 14
6.3.4 Forged torsion bar @Nds ... ————————————— 14
6.3.5 Decarburization ... e nnnns 15
6.3.6 SUface CONAILION ... e e e 15
6.3.7 Residual compressive stresses on the surface ... e 15
6.3.8 (] = 11 4 T =T 16
6.4 SUIrface ProteCioN ... 16
6.4.1 L€ 0T - 1= 16
6.4.2 Temporary ProteCtioN ... s sssssssssssssssssssssssssssnsnsssnsn 16
6.4.3 Permanent proteCtion ... ———— 16
6.5 Characteristic moment of torsion / angular displacement ............cccoormmiiriircccccecerer s 17
6.6 1 T 18
7 Mechanical properties for manufacturing .........cccccvivicciiiceinii s e 18
71 P2 1o [ 1= == 18
7.2 Tensile Strength ... ——————— 18
7.3 LI 10T |3 T 1= 18
8 Tests and test ProCedUIrES ... s amn e e s mmme e s 19
8.1 General reqUIrEMENTS ..o smms e mmm s e e e e e e mnnn e e e s nnnns 19



8.2 Measuring eqUIPMENt ... ms e s me e e ann e e e e s s e nnnn e 19

8.3 Tensile Strength ... ——————————————— 19
8.4 e 10T | T 1= =N 19
8.5 P2 1o [ 1= == 19
8.6 1 1= o - 19
8.7 Depth of decarburization ... 20
8.8 L =TT =T - P 20
8.9 Forged torsion bar @Nds ... 20
8.10 Residual compressive stresses on the surface ..o e 20
8.11 SUIface AEfECES ... e 20
8.12 ESTH] g £ o= 2o s T 11T o P 20
8.13 DIimensional CheCK ... 21
8.14 Characteristic moment of torsion / angular displacement ............cccevcmiiniinin. 21
8.15 1 T 21
8.16 Internal iNtegrity ... ———————— 21
8.17 SUIrface ProteCtion ... 21
8.18 Loading and allowable StreSses .........ccccoiiiiiiir s ————— 21
9 Quality assurance and final approval ... 22
9.1 Quality assurance system and staff qualification ...........cccooiriiiecinnccccc s 22
9.2 Product qualification procedures and samples .........cccccccimiiiiiiiscccsssemrre s e 22
9.3 Control and monitoring of production qUAlity .......cccccceeecciiceiiiei e 23
9.3.1 L= o 1= TN 23
9.3.2 Quality aSSUraNCe PIAaN .......oocciiiiiiiiri it ———— 23
9.3.3 Control by sampling [otS ........cccciiiiiiiiiiir i ——— 23
9.4 Requirements for control and monitoring of production quality ...........ccccoiimiiiiiiiiiiiiiciiieens 24
9.4.1 (7= T - 24
9.4.2 N\ Te BT 4T 1= o T 26
9.4.3 [ Lo T2 T 4 =Y o1 = 1 T o 26
9.5 [ = T T LT o BT 534 0 T2 € o = 26
10 Marking of tOrSion DArs ... e e n e e nnnn e 26
1 = T2 = T | ' 27
Annex A (normative) Material for hot formed and quenched and tempered torsion bars .................... 28
AA L= T - 28
A.2 Material for torsion bars, Steel ... e 28

Annex B (normative) Inspection of torsion bars made of round bars by the magnetic crack

detection Method ... ——————————————————— 30
B.1 L0 T ) 1= 30
B.2 =53 = 30
B.3 Safety MEASUIES ..o e s e s e e s s s s s s smn e e e e e ee s e anmn e e e e e essnsneneneennnnnsan 30
Annex C (normative) Checking shot peening efficiency by ALMEN method .........ccccoiiiiiiniiniiinniiinnns 31
CA1 Field of appliCation ... e 31
C.2 Checking the ProCeduUre ... ane 31
C.3 Equipment and installations ... e 31
C.31 ALMEN A2 teSt PIECE .oiiiiiccecirri s irc s sscr e e s s sssss e e e s s s s s ssmn e e e e e e s s s s s smn s e e e e e e sn s s nmnnneenesnnsnnnnnnne 31
C.3.2 =3 8 o1 L= o= £ o [T S 32
C.3.3 ALMEN MeEaSUriNg AeVICE ....cciiiiiiiiciiieciririiiissscssessresssssssssssssessessssssssssssssssesessasssssnnsnssnnssssssnnnenes 33
Annex D (normative) Examination for INCIUSIONS .........cooi i e 34
D.1 L0 T 1= 2 SRR 34
D.2 B IC=S3 .4 =T T T L= 34
D.21 Test method according to DIN 50602 ............cccciiiiimmmminnisrr s 34
D.2.2 Test method according to NF A 04-106 ..........ccccciiiiemmmnnnmmnsir s s s 35

-2.-



D.2.3 Test method according to SS 111116 ..o ———— 35

Annex E (normative) Taking of test pieces - Areas of the location of test pieces .........ccccccriirierinnaen 36
BiblIOGrapRy ....oceeieiiieie it 38
Figures Figure 1 -- Example for a straight torsion bar with mounted levers ........cccccciiiicccciierrnennnnne. 1
Figure 2 -- Example for a bended torsion bar ...........ccccciiiiiiicciccecmiii e e 1
Figure 3 -- Cylindrical or conical tooth system ... e 12
Figure 4 -- Frictional SRrink fit ..o ————— 12
Figure 5 -- Example of the distribution of stresses produced by shot peening as a function of depth16
Figure 6 -- Torsion bar diagram ..o 17
Figure C.1 -- ALMEN test arrangements ........cccccoiiicciieceimriiissssssssesressssssssssssssse s s ssssssssssmsssssssssssssnnessnssnnnns 32
Figure C.2 -- ALMEN MeasUuring SYEM ........cccciiiiiiiciiseciiensinsssssssssersessssssssssssssssssessassssssssssssssssnssssnsssessnnnns 33
Figure E.1 -- Area "e" with constant diameter of the torsion bar to take test pieces ..........cccccrviinrinnes 36
Figure E.2 -- Location of the test pieces for the tensile strength test ........ccccoiiiiiiiiniiiis 36
Figure E.3 -- Location of the test pieces for the notch impact test ..., 37
Tables Table 1 -- Symbols and definitioNs ..........cccccceiiiiiiiicccirrr s mnnns 8
Table 2 -- Elements to be defined in the technical specification and agreed by the parties ................. 10
Table 3 -- Checks and tests to be carried out .........ccccciiiimini i ——— 24
Table 4 -- Test pieces for statistical tests, number of tests ... 25
Table A.1 -- Guidance values for the maximum mechanical properties of quenched and tempered

LSS 0 1= o= 29
Table D.1 -- Degree of cleanliness under the microscope according to DIN 50602 (procedure K),

valid for non metallic oxide INCIUSIONS ........cccciiriiiiniii e ——— 34
Table D.2 -- Acceptable number of fields (small series and wide series) of each type ......cccccccevrrnnnnee. 35
Table D.3 -- Iil)egr)ee of cleanliness by microscopic examination according to SS 111116 (maximum 25

A2 111 =)



		2026-05-12T13:30:43+0000
	DIN Deutsches Institut fuer Normung e. V.
	Dokument ist zertifiziert




