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Cranes - General design - Part 3-3: Limit states and proof of competence of wheel/rail

contacts

Contents Page
Lo =TT 3
0 £ Yo 11T 3 T o O 4
1 S o o o - 5
2 Normative referenCes ... e 5
3 Terms, definitions, symbols and abbreviations ...........ccccoriooirrcccci e 5
31 Terms and defiNitioNS .......cooi oo nnee 5
3.2 Symbols and abbreviations ... ———————————————— 6
4 L€ T T N 7
41 General PrinCiples ... ——————————— 7
4.2 Line and point contact Cases .........cccccviiiiniiiini i ————— 8
4.3 Hardness profile below contact surface .........ccccciiiriiininc e ——— 9
44 Equivalent modulus of elastiCity ...........cccorimminni s ——— 10
5 Proof of static strength ... ——————— 10
5.1 =Y o = - | 10
5.2 [ TX= T I o0 g1 €= Lot o o - 10
5.3 Static limit design contact fOrce ... ——————— 1
5.3.1 L€ =T 3T 11
5.3.2 Calculation of the limit design fOrce ... s 1
5.3.3 Edge pressure in line contact ... 12
5.3.4 Non-uniform pressure distribution in line contact ..........ccccciiiiiiiniic 12
6 Proof of fatigue strength ... ———————— 13
6.1 = T - | 13
6.2 Design contact fOrce ... ————— 13
6.3 Limit design contact FOrCe .........ccoimiirrriiiircrrr e e 13
6.3.1 = T o o] 1 4111 - 13
6.3.2 Reference contact fOrCe ..........ouiiiiiimiercirrrr e e 14
6.3.3 Contact force history parameter ..........ccccccciiiiiiicccisemrie e sssr e s mne e e e e ee s sannns 14
6.3.4 Contact force spectrum factor ... s e 15
6.3.5 Counting of rolling CONtACES ......cccceiiiicciiicriir s mn e e e s annns 15
6.3.6 Relative total number of rolling contacts ...........cccciriiiinri e —— 16
6.3.7 Classification of contact force history parameter ..........ccccoomiiiiiciinciccc s 16
6.4 Factors of further influENCes ... e s 17
6.4.1 BasiC fOrMUIA ... 17
6.4.2 Edge pressure for fatigue ... ———— 17
6.4.3 Non-uniform pressure distribution for fatigue .........ccccoorreoemr e 17
6.4.4 SKEWING eeieiiiereriresrerrsssne e s ssssme e s sssmr e e ssssmr e s sasamn e e eassmneessssnneesassneeesssaneensnsansessnsnensnsannessnsannensssn 17
6.4.5 Mechanical drive factor ... e s 18
Annex A (informative) Strength properties for a selection of wheel and rail materials ......................... 19
Annex B (informative) Conversion table of hardnesses ..........cccciiiiiciiinric 20
Annex C (informative) Examples for wheel/rail material pairs and their wear behaviour ..................... 21



Annex D (informative) Selection of a suitable set of crane standards for a given application ............

Annex ZA (informative) Relationship between this European Standard and the Essential
Requirements of EU Directive 2006/42/EC ............iiiiiicccisccrire s sscssssseesssss s s sssssssssssssssssnnnns

=1 0 [T'e T T -1 0] 2/



		2026-06-15T05:07:54+0000
	DIN Deutsches Institut fuer Normung e. V.
	Dokument ist zertifiziert




