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Figures 1, 2, 3 demonstrate additional diagrams for defining geometrical parameters
of the “wedge” (at the heating temperatures 650 °C, 700 °C and 750 °C) with isolines
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Rolling stock operated in the urban railways environment is a significant, efficient
and environmentally friendly mass transit system that forms an indispensable part of
modern cities. In this system, the problem of tramcars passing small radius arches
appears to be topical. In many European cities, on tracks with a gauge of 1000 mm,
where curves with a radius of 50 m are common, under arduous conditions, arches of
the track with a radius of 18 m and more are built, with a requirement for the vehicle
design to be able to pass a track with a curve of 17 m [1, 2, 3].

The outcome of such operation of vehicles is an increase in vehicle’s effects on
the track in the rail-wheel contact resulting in increased ride resistance, creep in the
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rail-wheel contact patch, speeding up the process of wear in the contact-pair as well
as noise generation.

At present, a variety of technical solutions for the vehicle bogie design as well as
rail designs focused on decreasing of these negative effects exists. Their use in
smaller radius curves however, cannot give acceptable results and often causes
complications in bogie design [3, 4].

In this regard, the authors proposed that the wheelsets should be complemented
on the outer side of the wheels with a second tread of a lower radius, intended
exclusively for ride in arches of the track with a radius which the conventional
wheelsets cannot even theoretically pass without creep [5]. According vehicle ride
simulations as mentioned in publications [6, 7] is expected that this solution can have
significantly positive impact to the vehicle-track interaction.

The complemented wheel tread enters into operation (or out of action) as a result
of passing over a specially shaped rail located in the intersections before and behind
the small radius arc, as shown in Fig. l1a). In this process, there is a change in the
wheel-rail contact location - similar to what is commonly used when riding on a
facing rail located in the immediate vicinity of the point frog, as shown in Fig. 1b).

Using the SIMPACK computational program, two described cases were analysed
- passing the frog, where the contact point is moved from the tread to the wheel
flange; and the entry into the small radius arc by means of a specially designed rail,
that allows the contact point to be moved from the tread to the complemented part. In
the simulation analysis, a ride of a vehicle similar to T3 tram with its parameters is
contemplated, with the exception that the vehicle being considered in the simulation
analysis is equipped with bogies with a mechanism for steering the wheelsets to a
radial position in accordance to the angle between the bogie frame and the vehicle
body.

On the basis of the performed analysis, it can be evaluated, that changing the
contact point when entering the arc by means of the designed, specially shaped rails
takes place in a more favourable way, in terms of the steering forces, the angles of
attack and the creep velocities. From the wear point of view, it is possible to assume a
nearly 4 times longer service life of the proposed shaped rail than the one of a frog
point.
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Fig. 1. Wheelset situated in specific track section
a) on entry into a small radius curve; b) on the frog part of the point of the city lines
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[Ipu KodeHH1 eJacTUYHOro Kosieca Mo AedOopMOBaHIM MOBEpXHI BiAOYBaeThCS
nedopMartisi TpyHTy, B pe3yibTaTl 4OrO0 YTBOPIOEThCS KOJis 1 Jedopmariis IIHHH.
Butpatn eneprii Ha TMOJOJAHHA TICTEPE3WCHUX BTPAT 3HAYHO MEHINE BUTpPAT Ha
nedopmariito rpynty Bonu ckinagatote He 6unbine 10-15% Bijg 3aranpHoi eHeprii, o
BUTPAYAETHCS HA KOYCHHSI €IACTUYHOTO KoJieca 1o JaegopMoBaHiii moBepxHi. Tomy B
JaHUX YMOBaX MOJKHA 3HU3WTH OIIp KOYCHHIO TOJIOBHUM UYHHOM 33 PaxyHOK
3MeHIIeHHs nedopmaiiii IpyHTy, TOOTO 3MEHIIEHHSA TIMOMHH KOJii, YTBOPEHOIO
Kosecamu. [[poro MoxkHa JOCATTH 30UTBIICHHSAM IUIOINII KOHTAKTy IIMHHU 3 OMOPHOIO
MOBEPXHEI0, I YOro HEOOXiHO 3HM3UTH THCK TOBITpA B IMHI. X0o4a BTpaTH
€Heprii B MIMHI 3pOCTAal0Th, OJHAK CyMapHi BTpaTH Ha KOYCHHS Koyieca OyayTh B
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