DIN EN 14363:2019-11 (E)

Railway applications - T esting and simulation for the acceptance of running
characteristics of railway v ehicles - Running behaviour and stationary tests
(includes Amendment :2018)

Contents Page
EUropean fOr@WOId ......... ... s e s e e e e s e e mmn e e e ee s s e s ammn e e e e e s sa s nmnn e e e eenaas 6
L Yo 11T o) o 7
1 5 oo o - SRS 9
2 NOIrMAative refEreNCEeS .......coi i e e 11
3 Terms and definitioNs ... s 12
4 Deviations from requiremMents ... ——————————— 14
5 JLICE T3 =T LT T =T 4 =T 0 14
5.1 Measuring UNCErtaiNty .......ccccciiieimminnsiiis s 14
5.2 JLICET3 =€ (=T 15
5.21 7= 1= - | PR 15
5.2.2 Fault MOdeS ... 15
5.3 JLICET3 Y=Y o T = 15
5.3.1 Selection and status of the Vehicle ... 15
5.3.2 [ F: o [0 Yo T 20 3 T [T 4 £ S 16
5.3.3 Distribution of static Wheel fOrces ... s 17
5.4 Assessment of teSt result ... 17
5.5 Documentation of teSt ... e 17
6 First stages assesSSmMeNt ... ————————— 19
6.1 Safety against derailment on twisted track ..........ccccciiiiiiiniicc e ————— 19
6.1.1 7= 1= - | P 19
6.1.2 LSTTe 14 =TI o oY eZ=T-1=1 ] o T PSR 20
6.1.3 Rail test CONdItioNS .........oo i ———— 20
6.1.4 Vehicle test CONAItIONS ........cooiiiiiir s 21
6.1.5 TeSt MELROAS ... s s s 23
6.2 Safety against derailment under longitudinal compressive forces in S-shaped curves ...... 37
6.3 Evaluation of the torsional coefficient of a vehicle body .........ccccoiiivmiiiiicccic, 37
6.4 Determination of displacement characteristics ..........cccccovcmiiiiiciicccc 38
6.5 Loading of the diverging branch of a switCh ..........cccciiiiiicicic 38
6.6 Running safety in curved crossings for vehicles with small wheels ...........cccociiiiiiiiiiiiiicens 38
7 Second stage - dynamic performance assessSment ... 38
71 =Y =T - | 38
7.2 Choice of measuring Method ............oo e 39
7.21 7= 1= - 1 39
7.2.2 Base conditions for the use of the simplified measuring method and measurement of

F= L= oo QR o o= 4
7.2.3 Simplifications for separate stability testing ........c.cccoviieiiiiiicccc e —— 4
7.3 Performing on-track tests ... ——————— 42
7.31 171 4 =T - TS 42
7.3.2 Test zones and track SECLIONS ... e 47
7.3.3 EXtent Of teStS ... e 48
734 JLICET3 0 o 1= = 11 oY o 49



7.4 Measured quantities and measuring points ..........cccccciiiiic e ——— 49

7.5 Assessment quantities and limit values ... 51
7.51 (7= 4 =T - | 51
7.5.2 RUNNING SAFELY ...oceeeiiiiin e ————— 56
7.5.3 Track 10adiNg ... R 57
754 Ride characteristiCs ... ———— 57
7.6 Test eValUQtioN ... 57
7.6.1 L0 Y=Y T 57
7.6.2 Recording the measuring Signals .........cccccoiiiiiicccciiiiiisss e snne e e s s sammnnes 58
7.6.3 Statistical evaluation in test ZoNes ... ——————— 59
7.6.4 Evaluation of test results in transition CUrves ... s 66
7.6.5 Verification of stability ..o ———————— 66
7.7 [ Lo T2 4 L= o = 1 o o 66
7.71 (€7 4 =T - | 66
7.7.2 Description of the vehicle design and status of the tested vehicle ........cccccnivimniiciiiniinneenn 67
7.7.3 Additional information for future extension of acceptance ..........cccoccmririiricccsinnen s 67
7.7.4 Description of the teSt rOULES ..........occ i nmnees 67
7.7.5 Description of data CaptUure ..o s s nnnnes 67
7.7.6 Description of evaluation ... s e nnnnes 67
7.7.7 Test results (including additional information for model validation) .........ccccccmriiiicccncenennn. 68
7.7.8 Deficiencies in reaching the target test conditions .........ccccccrmmiiiriccce e 69
7.7.9 Infrastructure conditions more severe than the target test conditions ...........ccccccvcnrrnnncenn. 69
Annex A (informative) Information on safety against derailment ............cccooiiiniinniiic s 70
A1 Factors influencing the safety against derailment of vehicles running on twisted track .... 70
A.2 Evaluation and limit value for safety against derailment ...........cccooivmiiriiccic &l
A3 Friction conditions during testing on special track ..........cccccimiiiiiiiiiiii e 72
A4 Special conditions for vehicles with air SPrings ........cccceeiirrerrrrrcce e 74
A.5 Test twist conditions for articulated vehicles ...........ccooooiiiirecirnrc e 76
A.6 Test twist conditions for vehicles with more than two suspension levels ..............ccccceeeunnn. 81
A7 Calculation of the shim sizes (test method 1) ... 82
A.8 Performing and evaluating a twist test for a two-axle vehicle (test method 2) ..................... 83
A9 Performing and evaluation of a twist test for a vehicle with two bogies with two axles

(teSt MEtROd 2) ... ———————— 86
Annex B (informative) Computer simulations designed to examine whether the vehicle has an

acceptable resistance to flange climbing derailment at low speed .........cccoooiiiiiiiiiiiiiicnnnenn. 94
B.1 General reqQUIrEMENT ... sse e e s s mn s e e e e s e s smnn e e e e e e sa s nnn e e e e eeannnnan 94
B.2 L0077 4T 101 2= g o111 o 1 1 1 S 94
B.3 B2 Lo Q1 4 1 U S 94
B.4 (=T oTe VAt eToTe 110 Z= LTV o] (o 11 =SS 95
B.5 Performance reqUIr€mMeNt .........ooooiiiicciiieiirinniiscsssce e s s s s ss s sssme s e s e e s s s ssssmn e e e e e essssssannneenessasssnnmnnes 95
Annex C (informative) Tests for determination of the torsional coefficient of a vehicle body ............. 97
(0| Force-deflection measurement directly at the vehicle body .........ccoccmiiriiiiniiicciinee 97
C.2 Force-deflection measurement at the contact points between wheel and rail after

blocking of the suspension(s) between wheelset (bogie frame) and vehicle body ............. 98

Annex D (informative) Determination of displacement characteristics for application with EN 15273

........................................................................................................................................................ 99
DA INtrOAUCHION ... ———————————————— 99
D.2 Determination of displacement characteristics ..........ccccoovciiiiiicncicc 99
Annex E (informative) Assessment of the behaviour of vehicles with small wheels in curved

L2 o T=E= Ty e 1 105
E.1 T o T T N 105
E.2 AN == W1 A=T o] o] [ e 1 T'o) o PSRN 105

-2-



E.3 Description of the crossing geometry ... ————— 105

E.4 Test CONAILIONS ....coiiiiii i ————————— 108
Annex F (informative) Test specification for assessment of vehicle behaviour in switches and

Lo 0T =7 1 3V T 111
F.A1 INErOdUCHION ... s 111
F.2 DefiNitioNS ....ooiciiiiir i ——————— 111
F.3 Test CONAItIONS .....ooceiiiii e —————————————————— 111
F.4 Assessment of the test results ..o —— 112
F.5 DocUMENtAtiON ......ceiiiiiii i 112
Annex G (normative) Coordinate system for measured quantities ...........ccccciniiiiiiiinnn, 115
Annex H (informative) Operational parameters ..........ccccoiiiimiinn e ————— 116
Annex | (informative) Position of the different wheelsets during test ..........cccooeociirrecrercccinecceeeees 118
Annex J (informative) Additional track loading assessment quantities .........ccccccccevrcmririiiccccccceeeenenn, 119
J.1 €T T - 119
J.2 Maximum lateral force ... ———————— 119
J.3 Combination of lateral and vertical forces .........cocciinriniiniis e ———— 119
Annex K (informative) Evaluation and background of the rail surface damage quantity .................... 121
Annex L (informative) Typical maximum estimated values of ride characteristics ............ccceuviiurrrnnnes 123
Annex M (normative) Track geometric quality - Selection of test tracks .........ccccccerecierrneccerrncccennnns 124
M.1 Basis of evaluation ..o ———— 124
M.2 Assessment quantities for track geometric quality .......ccccceriiiiicciccriin s 124
M.3 Different measuring SyStems ... ———————— 125
M.4 Target test coONditioNS .........ooiiiiiiii e ————————————— 126
M.5 =T oY o o 11 ' 128
Annex N (informative) Background of track quality description ...........cccoviiiiiininee, 129
Annex O (normative) Rail profile measurement ... s e 130
0.1 =Y =T - | 130
0.2 Manual MEeasSUreMENLS .........cccvuremiiiriiir i r e ar e 130
0.3 Automatic MeasSUremMeENts ... ———————————————— 130
Annex P (normative) Requirements for evaluation of equivalent conicity ..........cccccuviviiiiiiciniiciennnns 131
Annex Q (informative) Radial steering indeX ..o ——— 132
Q.1 1410 WL o o 132
Q.2 Calculation of radial steering iNndeX ..o ———— 133
Annex R (normative) Statistical evaluation ............ccooo i 136
R.1 Objectives and principles of statistical analysis .......cccccccciiiiciiiiniscccceeerr e 136
R.2 Determination of the percentiles for each track section ........cccccceveccciierinn e 137
R.3 Preparation of the random samples ..........cccciiiiicnircc e —— 138
R.4 One-dimensional analysis for estimated maximum values ...........ccccevciiiiiicincincieeenes 138
R.5 Two-dimensional analysis for estimated values .........ccccccoiiniimiinic 138
R.6 Multiple regression analysis for estimated values ..........ccccciiiiiiiiniis 139
R.7 Statistical evaluation for the overturning criterion ..........cccocciiniinnic . 141
R.8 Regression asSUMPLIONS .......cccoiiiiriiiinine s e s e 142



Annex S (informative) Running behaviour of special vehicles .........cccccciniiimiiniiin e, 145

S L= T - N 145
S.2 Vehicle design and classification ...........ccccoiiiismnn 145
S.3 Use of the simplified measuring method ... s 146
S.4 IS5 oo T3 e 1o o T 146
S.5 SpPeCific limit VAIUE ...t n e e e 146
Annex T (informative) Simulation of on-track tests .......ccccccceiicciiciiii s e 147
TA 0 e Yo 11T 4 o) o TN 147
T.2 Fields of application ... —————_— 147
T.3 T 11T =1 e o TN 149
T.4 T o 1 163
T.5 L 1T o T 167
T.6 DocUMENEAtION ... e 167
T.7 Examples for model validation according to Method 1 ..........cccooiiiiceciiircccre e 168
Annex U (informative) Extension of acCeptance .........cccccmiiiiicccccmriniins s e 175
uA1 €T LT N 175
uU.2 Determination of the safety factor ... —— 181
u.3 DiSPENSALION ....ciieiii i e 181
u.4 IUse of the simplified method" ... ——————— 182
u.5 Requirements depending on the initial approval ... 182
Annex V (normative) SYMDbDOIS ... 184
EN 15686:2010 and EN 15687:20710 ........cccccerreresmrrrensnrerasssnrerssssssessssssmessssssnsssssssmsesssssmsesssssnsessssnnensssssnnens 188
Annex X (informative) A-deviations ..........cccccciimiiiiiiccisecrri s n s 191

Annex ZA (informative) !Relationship between this European Standard and the Essential
Requirements of EU Directive 2008/57/EC aimed to be covered" ...........cccoviiicciiicrrnnrnnnnnees 193

BibliOGrapRhy ..coicceeiiiieir it 196



		2026-06-15T20:48:29+0000
	DIN Deutsches Institut fuer Normung e. V.
	Dokument ist zertifiziert




