FE analysis of wheel-rail connection

In a railway wheel-rail connection, we can define several tread surface failures of the wheel.
The research is focusing on the so-called micro-thermal and sub-surface fatigue cracks. These are
two of the most frequent failure types both wheel and the rail. The aim of our investigation was
to map the appearance and the generation background of these failures using a multistage FE
modelling procedure which consisted of coupled transient thermal and elastic-plastic contact FE
simulations.

During intensive wheel-braking of the railway vehicles, equipped with disk brake only, it
appears that the wheel slides on the rail. While the macroscopic sliding speed is restricted it is not
eliminated by the WSP (Wheel Slide Protection System). Through the sliding process
considerable heat is generated between the connecting parts. This heat may cause micro-cracks
on and under the wheel tread. These phenomena can be observed not only on vehicles equipped
with brake pads but also on those with a disk brake.

Previously a modelling method was developed in FEA environment which could help
understanding the generation procedure of these micro-cracks caused by the heat generation. In
the current state of the research, using an extended FE model method, the effect of the different
operation conditions (movement speed, different coefficient of friction, etc.) and the coupled
effect of the micro-cracks and the subsurface fatigue cracks can be observed. The results
showed that which are the sliding speed limits of the WSP systems (beside different braking
conditions), where it may not causes micro-cracks on the surface of the wheel tread. Using the
results of the elaborated calculations the setup of the WSP systems can be modified under
different braking conditions which helps minimizing the failures of the wheels and the rail.

Publications:

Zwierczyk, Péter T ; Varadi, Karoly

Thermal Stress Analysis of a Railway Wheel in Sliding-Rolling Motion

JOURNAL OF TRIBOLOGY-TRANSACTIONS OF THE ASME 136 : 3 Paper: 031401 , 8 p. (2014)
Zwierczyk, P. ; Varadi, K.

Frictional contact FE analysis in a railway wheel-rail contact

PERIODICA POLYTECHNICA-MECHANICAL ENGINEERING 58 : 2 pp. 93-99. , 7 p. (2014)
Zwierczyk, P ; Varadi, K.

Thermal analysis of a railway wheel-rail connection in sliding/rolling motion

In: 1., Horvath; Z., Rusak (szerk.) Proceedings of the Tenth International Symposium on Tools and Methods of Competitive
Engineering : TMCE 2014, May 19-23, Budapest, Hungary

Delft, Hollandia : Delft University of Technology, (2014) pp. 1405-1412. , 8 p.

Zwierczyk, Péter T ; Varadi, Karoly

FE MODELLING OF A COUPLED THERMAL-ELASTIC-PLASTIC ANALYSIS IN A RAII-WHEEL
CONTACT

JOURNAL OF COMPUTATIONAL AND APPLIED MECHANICS 11 : 1 pp. 67-76. (2016)

Méaté Tamas, Zwierczyk, Péter Tamas ;

A ho6tagulas okozta repedés vizsgalata végeselemes mddszerrel

GEP 2018/4. pp. 86-90. , 4 p. (2017)

Zwierczyk, P ; Varadi, K

Vasuti sin-kerékabroncs kapcsolat surlédasi allapotanak végeselemes vizsgalata
GEP LXIII:(12) pp. 159-162. , 4 p. (2012)

Zwiercyk, P ; Varadi, K

Kerékabroncs-féktusko kapcsolat surlddasi allapotanak végeselemes vizsgélata
GEP LXI : 11 pp. 33-36. (2010)

Peter, T. Zwierczyk ; Karoly, Varadi



https://m2.mtmt.hu/gui2/?type=authors&mode=browse&sel=10042369
https://m2.mtmt.hu/gui2/?type=authors&mode=browse&sel=10000725
https://m2.mtmt.hu/gui2/?mode=browse&params=publication;2698803
https://m2.mtmt.hu/gui2/?type=authors&mode=browse&sel=10042369
https://m2.mtmt.hu/gui2/?type=authors&mode=browse&sel=10000725
https://m2.mtmt.hu/gui2/?mode=browse&params=publication;2698802
https://m2.mtmt.hu/gui2/?type=authors&mode=browse&sel=10042369
https://m2.mtmt.hu/gui2/?type=authors&mode=browse&sel=10000725
https://m2.mtmt.hu/gui2/?mode=browse&params=publication;2699057
https://m2.mtmt.hu/gui2/?type=authors&mode=browse&sel=10042369
https://m2.mtmt.hu/gui2/?type=authors&mode=browse&sel=10000725
https://m2.mtmt.hu/gui2/?mode=browse&params=publication;3086403
https://m2.mtmt.hu/gui2/?mode=browse&params=publication;3086403
https://m2.mtmt.hu/gui2/?type=authors&mode=browse&sel=10042369
https://m2.mtmt.hu/gui2/?mode=browse&params=publication;3366161
https://m2.mtmt.hu/gui2/?type=authors&mode=browse&sel=10042369
https://m2.mtmt.hu/gui2/?type=authors&mode=browse&sel=10000725
https://m2.mtmt.hu/gui2/?mode=browse&params=publication;2688759
https://m2.mtmt.hu/gui2/?type=authors&mode=browse&sel=10042369
https://m2.mtmt.hu/gui2/?type=authors&mode=browse&sel=10000725
https://m2.mtmt.hu/gui2/?mode=browse&params=publication;2674143
https://m2.mtmt.hu/gui2/?type=authors&mode=browse&sel=10042369

Coupled thermal and stress analyses of a railway wheel-rail connection during intensive sliding-
rolling braking

In: Anon (szerk.) 13th World Congress on Computational Mechanics : 2nd Pan American Congress on Computational
Mechanics )

New York, Amerikai Egyesiilt Allamok (2018) Paper: 2020322, 1 p.

Zwierczyk, Péter T ; Varadi, K

Complex FE analysis of a railway wheel-rail connection

In: Giorgio, Zavarise; Peter, Wriggers (szerk.) Proceedings of the V International Conference on Computational Contact
Mechanics

Lecce, Olaszorszag (2017) Paper: ZP_VK, 2 p.

Zwierczyk, Péter T ; Varadi, Karoly
Thermal and stress analyses of a railway wheel-rail connection during intensive sliding-rolling
brakin

In: The 12th World Congress on Computational Mechanics & The 6th Asia-Pacific Congress on Computational Mechanics
Seoul, Dél-Korea (2016) Paper: 151734, 1 p.

Zwierczyk, P ; Varadi, K.

Coupled thermal elastic-plastic analysis of a railway wheel under intensive braking process pp.
1-1.

In: Bertram, A; Besson, J; Curtin, B; Forest, S; Geers, M; Pandolfi, A; Pardoan, T; Runesson, K; Steinman, P; Svendsen,
B (szerk.) European Mechanics of Materials Conference EMMC14

(2014)

Zwierczyk, P ; Varadi, K.
Thermal and contact FE analysis of a railway wheel in sliding-rolling motion

In: Anon (szerk.) 11th World Congress on Computational Mechanics (WCCM XI)
(2014) pp. 1-2., 2 p.



https://m2.mtmt.hu/gui2/?mode=browse&params=publication;3405961
https://m2.mtmt.hu/gui2/?mode=browse&params=publication;3405961
https://m2.mtmt.hu/gui2/?type=authors&mode=browse&sel=10042369
https://m2.mtmt.hu/gui2/?mode=browse&params=publication;3253195
https://m2.mtmt.hu/gui2/?type=authors&mode=browse&sel=10042369
https://m2.mtmt.hu/gui2/?type=authors&mode=browse&sel=10000725
https://m2.mtmt.hu/gui2/?mode=browse&params=publication;3102590
https://m2.mtmt.hu/gui2/?mode=browse&params=publication;3102590
https://m2.mtmt.hu/gui2/?type=authors&mode=browse&sel=10042369
https://m2.mtmt.hu/gui2/?type=authors&mode=browse&sel=10000725
https://m2.mtmt.hu/gui2/?mode=browse&params=publication;2699061
https://m2.mtmt.hu/gui2/?type=authors&mode=browse&sel=10042369
https://m2.mtmt.hu/gui2/?type=authors&mode=browse&sel=10000725
https://m2.mtmt.hu/gui2/?mode=browse&params=publication;2699059

