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Railway applications - Wheel- rail contact geometry parameters - Definitions and
methods for evaluation

Contents Page
[T o oY== 4 T8 o] =NV o o S 7
L o T LU T o) o S 8
1 8T o o1 9
2 Normative referenCes ... 9
3 Terms and definitioNs ... 10
4 Symbols and abbreviations ... 1
5 Overview of the process for determining contact parameters ..........cccccccrirrrrricccrecrrennnnsccennns 12
6 Description of wheel and rail Profiles ..........coo oo 12
6.1 7= T - P 12
6.2 Uncertainty of the measuring Systems .........cccccviiini e ——— 14
7 Plausibility check and processing of measured wheel and rail profiles .........ccccccvcirininennnn. 15
8 Determining the wheel-rail contact positions and contact functions ........ccccccccccmrrrccnnnnnnen. 16
8.1 =Y =T - | 16
8.2 Determining the rolling radius difference function ...........cccoroomrr e 16
8.3 Other wheel-rail contact geometry functions ..........ccccciiiicc e s 17
9 Determining the equivalent conicity and the related nonlinearity parameter ..............c........ 17
9.1 Background to equivalent CONICIty .........cccccmiiiiiimiin i ————— 17
9.1.1 Mathematical description of the kinematic lateral wheelset motion ...........cccccocecmiiiiiiiicnnees 17
9.1.2 Determining the wavelength of a coned wheelset ..., 18
9.2 Determining the equivalent CONICItY .......cccccciiniiiiin i ——————— 19
9.3 Determining the nonlinearity parameter ...........ccccoiiiiii s ——— 19
10 Determining the rolling radii coefficient ... 20
10.1 Background and definition ..o e e 20
10.2 Determining point E for the calculation of the rolling radii coefficient ..........ccccccerrcinrnnnnncen. 22
1 Other wheel-rail contact parameters .........ccccoivicccirmrienns e mne e e e s nnns 23
12 Testing of calculation software for contact geometry parameters ..........ccccocciiviiiiiiiiciinnnns 24
121 L 1Y =Y - S 24
12.2 Validation of the calculation algorithms ..o 24
12.3 Assessment of the sSmoothing Process ... ————— 24
13 Assessment of the complete process for determination of wheel-rail contact parameters 28
131 =Y 5= | 28
13.2 Reproducibility of contact parameter determination based on rail profile measurement ...28
13.21 Manual rail profile measuring deViCes ..........iuiiiciircmriiriiiiscc s ssmne e e e e s nnnns 28
13.2.2 Vehicle based rail profile measuring Ssystems ...........ccccoiviiiiiicccccsecrrere s 29
13.3 Reproducibility of contact parameter determination based on wheel profile measurement
......................................................................................................................................................... 30

13.3.1 Manual wheel profile measuring devices ........cccciiriiiinni e —————— 30



13.3.2 Ground based wheel profile measuring systems ... 30

Annex A (informative) Example of presentation of contact geometry functions ...........cccciiiiiinniiinnns 32
Annex B (informative) Derivation of the kinematic equation of wheelset motion ...........cccccrricerernnnnes 33
Annex C (informative) Determination of the lateral peak displacements ...........ccccoeeecirircccerrrcccecnnenes 36

Annex D (informative) Method for determining the wavelength of the wheelset motion by two-step

integration of the nonlinear differential equation ... 38
D.1 LT 1= - | S PPRPPRPRPRRRNS 38
D.2 5 =T o e 38
D.3 £ =T o 1 38

Annex E (informative) Method for determining the wavelength of the wheelset motion by direct
integration of the nonlinear differential equation ............ccccmrrieeic e 40

Annex F (informative) Method for determining the equivalent conicity by linear regression of the r

FUNCLION et 41
F.1 L= 5 = | 41
F.2 Concerns regarding the method ... ————— 41

Annex G (informative) Method for determining linearization parameters by harmonic linearization . 43

G.1 7= T - 43
G.2 Concerns regarding the Method ... 44
Annex H (informative) Handling of special cases of the r function ...........ccccorrieeciirrcecieccceeeees 45
Annex | (normative) Reference profiles for testing ......cccccvvicccircmiiii s 48
1.1 7= 1T - 48
1.2 L7 1= =Y - 49
1.2.1 [0 = T o ' 49
1.2.2 Analytic definition ... ————————— 49
1.2.3 Cartesian coordinates ... 50
1.3 L7 7= =Y N = 52
1.3.1 D - 1T T 52
1.3.2 Analytic definition .........cooiiii e e 52
1.3.3 Cartesian coordinates ..o —————————————————— 53
1.4 L7 1= - O 55
1.4.1 [ ] - 11T T S 55
1.4.2 Analytic definition ... ————————————— 55
1.4.3 L0 T3 {17 F= T o I oo o] o [T F= 1 L= 56
1.5 L7 T=T=Y N 58
1.5.1 [ = T o ' 58
1.5.2 Analytic definition ... ——————————— 58
1.5.3 Cartesian coordinates ... 59
1.6 L7 1= =Y 61
1.6.1 D 1T T 61
1.6.2 Analytic definition ........cooc e a e nmnne 61
1.6.3 Cartesian coordinates ..o ———————————————— 62
1.7 RAII A e 64
1.7.1 [ = T o ' 64
1.7.2 Analytic definition ... ——————————— 64
1.7.3 L0 T {17 F= T 0 I oo o] o [T F= 1 L= 65
Annex J (normative) Calculation results with reference profiles .........ccccvvieiiiiiisncis 67
J.1 (€= 1= - 1 67



J.2 WHREEI AJRQII A ...ttt rr e s s s e n e e e s s e e e a s ne e e easnn e e easnn e e easnn e e e s nnnenennnnenann 68
J.21 Representation of contact points, diagrams of r, tan, tane functions and representation

of kinematic rolling movement of the wheelset on track .........ccccovciiniiiinncinc s 68
J.2.2 Numerical values for r funcCtion ... ————— 69
J.2.3 Numerical values for tane fuNCtion ... e 70
J.3 WHREEI BIRAII A ... r s rss e re e e r e s e me e e s me e e e mn e en s mn e e eesmn e e e s nnnenensnnnenann 72
J.3.1 Representation of contact points, diagrams of r, tan, tane functions and representation

of kinematic rolling movement of the wheelset on track .........ccccccmvirriicccccerer e, 72
J.3.2 Numerical values for r fuNCtion ... 73
J.3.3 Numerical values for tane fuNCLioN ... 74
J.4 WHREEI C/RAII A ...ttt r s s e e s s e e s s e e e e ne e e e e nn e e easann e e easnn e e e s nnnenenssnnenans 76
J.4.1 Representation of contact points, diagrams of r, tan, tane functions and representation

of kinematic rolling movement of the wheelset on track .........ccccoviiiniiinnisnc s 76
J.4.2 Numerical values for r funcCtion ... ————— 77
J.4.3 Numerical values for tane funNCtion ... ————— 79
J.5 WHReEEI HIRQII A ... e e s e e e mr e mr e e e n s mn e e n s mn e e e e s mn e e n s nnnena s annenann 81
J.5.1 Representation of contact points, diagrams of r, tan, tane functions and representation

of kinematic rolling movement of the wheelset on track .........cccccoemrireeirnrcccernsccee e 81
J.5.2 Numerical values for r fuNCtion ... 82
J.5.3 Numerical values for tane fuNCLioN ... 83
J.6 WREEI I/R@II A ...ttt n e e e s e n e e e me e e e e nn e e ennn e e nnsnneenan 85
J.6.1 Representation of contact points, diagrams of r, tan, tane functions and representation

of kinematic rolling movement of the wheelset on track ..........cccociiiiiviinicinces 85
J.6.2 Numerical values for r fuNCtion ... ————— 86
J.6.3 Numerical values for tane fuNCtion ... —————— 87
J.7 Modified Wheel A (-2 mm on left wheel diameter)/Rail A .........cccciiiiiriniiic s 89
J.71 Representation of contact points, diagrams of r, tan, tane functions and representation

of kinematic rolling movement of the wheelset on track .........cccocoemrireciirrcceres e 89
J.7.2 Numerical values for r funNCtion ... e s e e e 90
J.7.3 Numerical values for tane fuNCtion ... e 91
J.8 Modified Wheel B (-2 mm on left wheel diameter)/Rail A ... 93
J.8.1 Representation of contact points, diagrams of r, tan, tane functions and representation

of kinematic rolling movement of the wheelset on track ..........cccociiniiviinicccncccee 93
J.8.2 Numerical values for r fuNCtion ... ————— 94
J.8.3 Numerical values for tane fuNCtion ... ————— 95
J.9 Modified Wheel H (-2 mm on left wheel diameter)/Rail A .........cccciriimiiriincner e 97
J.9.1 Representation of contact points, diagrams of r, tan, tane functions and representation

of kinematic rolling movement of the wheelset on track .........ccccoviiniiiiiniic s 97
J.9.2 Numerical values for r funNCtion ... e e e e 98
J.9.3 Numerical values for tane fuNCtion ... e 99
J.10 Modified Wheel | (-2 mm on left wheel diameter)/Rail A ..o 101
J.10.1 Representation of contact points, diagrams of r, tan, tane functions and representation

of kinematic rolling movement of the wheelset on track .........ccccccimiiiicccicrren e, 101
J.10.2 Numerical values for r fuNCtion ... 102
J.10.3 Numerical values for tane function ... ———— 103
J. 11 (Right Wheel A - Left Wheel B)/Rail A ... cee s s ssssse e s s ssne e s s s e s s ssne e e snnns 105
J.11.1 Representation of contact points, diagrams of r, tan, tane functions and representation

of kinematic rolling movement of the wheelset on track .........cccocvcmminiinncieeen 105
J.11.2 Numerical values for r function ... —————— 106
J.11.3 Numerical values for tane function ... ————— 107
Annex K (normative) Tolerances on equivalent conicity for testing calculations ..........cccccccveeeennee. 109
KA =Y =T | 109
K.2 WHREEI AJRQII A ...ttt e e e e s nn e e e e 110
K.2.1 D TV | =T 110
K.2.2 NUMEICAl VAIUES ... e r e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e en s 11
K.3 WHheEEI B/RQII A ...ttt ssr s e s s s e s e s e e e s ne e e s e e e e e me e e e e mn e ea s mn e e s nnne e e e nnnns 113
K.3.1 D T T | =T 113
K.3.2 NUMEICAl VAIUES ... s r e e s e s e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e s 114
K.4 LA LT B0 - T S 116
K.4.1 D 1= T | o 116



K.4.2 L LU 0 7= o= TR 2T F = 117
K.5 LA LT B T T 119
K.5.1 D T T | =T 119
K.5.2 NUMEFICAl VAIUES ...t ms s mn e e s emmme e e e e e n e ann 120
K.6 WREEI I/R@II A ... e e s e me e e mn e e s e e e e s e e e e e mn e e e e mn e e e snmn e e e nnmnn s 122
K.6.1 [ 1= T | 3 N 122
K.6.2 NUMEFICAl VAIUES ...t s s mmm e e e e 123
K.7 Modified Wheel A (-2 mm on left wheel diameter)/Rail A .......ccccooeeeeccceiee e 125
K.7.1 [ 1= e | 3 SR 125
K.7.2 NUMENICAl VAIUES ...t s s s e s s e s s e s n e 126
K.8 Modified Wheel B (-2 mm on left wheel diameter)/Rail A .........cccoririiiiiiiinic e 128
K.8.1 D TV | - T o 128
K.8.2 NUMEFICAl VAIUES ...t mn e e s mmmn e e e e e nn s 129
K.9 Modified Wheel H (-2 mm on left wheel diameter)/Rail A .........cccciiiiiiiiiiii s 131
K.9.1 D TV | =T 131
K.9.2 NUMEFICAl VAIUES ...t s ammn e e s 132
K.10 Modified Wheel | (-2 mm on left wheel diameter)/Rail A ............ccorrreeeiirrceerecre e 134
K.10.1 - T |- o 134
K.10.2 NUMETICAl VAIUES ...t n e 135
K.11 (Right Wheel A - Left Wheel B)/Rail A ...t s 137
K.11.1 [ 1T T [ - o PSS 137
K.11.2 L LT 7= Lo TR LT 138
=70 o] 1T o - o /N 140



		2026-07-01T09:50:18+0000
	DIN Deutsches Institut fuer Normung e. V.
	Dokument ist zertifiziert




