A 00 N R O

WO 03/064182 Al

(12) INTERNATIONAL APPLICATION PUBLISHED UNDER THE PATENT COOPERATION TREATY (PCT)

(19) World Intellectual Property Organization
International Burcau

(43) International Publication Date

(10) International Publication Number

WO 03/064182 Al

7 August 2003 (07.08.2003) PCT
(51) International Patent Classification”: B60B 17/00
(21) International Application Number: PCT/CZ03/00006

74

(22) International Filing Date: 28 January 2003 (28.01.2003)

(25) Filing Language: English

(26) Publication Language: English
(30) Priority Data:

PV 2002-325 28 January 2002 (28.01.2002) CZ

(71) Applicant (for all designated States except US): BONA-
TRANS A.S. [CZ/CZ]; Bezru¢ova 300, 735 94 Bohumin
(CZ).

(72) Inventors; and

(75) Inventors/Applicants (for US only): ZIMA, Radim
[CZ/CZ]; 17. Listopadu 655, 735 11 Orlova-Mecaron;sto
(CZ). VAMPOLA, Vladimir [CZ/CZ]; Rybéiska 439,

(81)

(G

735 43 Albrechtice (CZ). PAVCO, Petr [CZ/CZ); Blatna
501, 735 31 Bohumin-Skie (CZ).

Agent: PATENTSERVIS PRAHA A S.; Jivensk4 1273/1,
140 21 Praha 4 (CZ).

Designated States (national): AE, AG, AL, AM, AT, AU,
AZ,BA, BB, BG, BR, BY, BZ, CA, CH, CN, CO, CR, CU,
CZ, DE, DK, DM, DZ, EC, EE, ES, FI, GB, GD, GE, GH,
GM, HR, HU, ID, IL,, IN, IS, JP, KE, KG, KP, KR, KZ, 1.C,
LK, LR, LS, LT, LU, LV, MA, MD, MG, MK, MN, MW,
MX, MZ, NO, NZ, OM, PH, PL, PT, RO, RU, SC, SD, SE,
SG, SK, SL, TJ, TM, TN, TR, TT, TZ, UA, UG, US, UZ,
VC, VN, YU, ZA, ZM, ZW.

Designated States (regional): ARIPO patent (GH, GM,
KE, LS, MW, MZ, SD, SL, SZ, TZ, UG, ZM, ZW),
Eurasian patent (AM, AZ, BY, KG, KZ, MD, RU, TJ, TM),
EBuropean patent (AT, BE, BG, CH, CY, CZ, DE, DK, EE,
ES, FI, FR, GB, GR, HU, IE, IT, LU, MC, NL, PT, SE, SI,

[Continued on next page]

(54) Title: A DISC FOR RAILWAY WHEEL

v

(57) Abstract: A railway wheel having its central plane (P1) perpendicular to the
wheel axis (Z) of rotation, which wheel comprises of a wheel rim (1) formed by
a rolling surface (2) and a flange (3), a wheel plate (4) and a wheel hub (5). The
transverse profile of said wheel plate (4) is situated around the theoretical central
line with defined points (A, B, C), whereby, said first point (A) and said second
point (B) are situated in one plane (P2), which plane (P2) is perpendicular to an axis
of rotation (Z) of said wheel and is shifted off the central plain (P1) in the direction
to the external edge (8) of said wheel rim (1) and where the distance (H3) between
$ said plane (P2) and said central point (C) of said central line of said wheel plate (4)
! is maximally 0.5 of the width (H1) of said wheel rim (1). Individual parts of the
7 central line of the wheel plate (4) are formed by circular arcs (R5, R6, R7, R8) or by
parts of cubic curves or by combinations of circular arcs, straight sections and parts
of cubic curves. Internal curvature radiuses (R6, R7) of the wheel plate (4) of both
sections (AC, BC) of the central line are greater than the external curvature radiuses
(R5, RB) of the wheel plate (4) in the given sections.



wO 03/064182 A1 NN 0000 00

SK, TR), OAPI patent (BF, BJ, CF, CG, CI, CM, GA, GN, For two-letter codes and other abbreviations, refer to the "Guid-
GQ, GW, ML, MR, NE, SN, TD, TG). ance Notes on Codes and Abbreviations" appearing at the begin-

ning of each regular issue of the PCT Gazette.
Published:

—  with international search report



WO 03/064182 PCT/CZ03/00006

A DISC FOR RAILWAY WHEEL

Field of the Invention

' The present invention relates to the design of a railway wheel,
which railway wheel is permanently slightly deformed because of
substantial thermal stress and subsequent cooling in combination

with load by wheel forces when the wheel is braked by a brake
block.

Background of the Invention

Railway wheels consist of three main parts, a wheel hub, a wheel
rim and a wheel plate, which wheel plate provides transition
between said wheel hub and said wheel rim. Wheels having a
planar wheel plate are known in the art. However, the most
frequently used ones are the lightweight wheels with various
bent and shaped plates, wherein, the wheel plate shape has an

influence on wheel resistance to mechanical and thermal loading.

The standard and still the most frequent design in the_Qperation
on railways is the wheel with a plate formed by a tangential
profile, the so-called UIC-ORE wheel. This wheel can resist to
high temperatures in the wheel rim. However, its disadvantage is
high stress in the wheel rim after cooling and formation of
plastic deformations because of low resilience. Said
disadvantages substantially limit the wuse of higher axle
pressures, which pressures are then insufficient particularly in

case of railway freight wagons.

Another known and frequently used railway wheel is a wheel

designed as a bell shape wheel according to the DE patent no.
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3 117 572. In this design, the central line of said wheel, it is
its axis, 1is formed by a regular curve defined by a cosine
function. In practice, three identical curvature radiuses often
approximate said curve. In case of this wheel, an advantage is a
lower wheel weight and a lower residual stress in said rim when
it is cooled down after breaking. However, to be used for higher
axis pressures, such wheel design requires having a strengthened
wheel plate, whereby, the advantage of lower weight is lost and
moreover the level of residual stresses in the wheel rim is

worse together with higher wheel rim deformations with regard to

the wheel hub.

Summary of the Invention

The above mentioned disadvantages are substantially removed by a
railway wheel having its central plane perpendicular to its
wheel axis of rotation, which wheel comprises of a wheel rim
formed by a rolling surface and a flange, a wheel plate and a
wheel hub, wherein, the transverse profile of said wheel plate
is situated along the theoretical central line, which central
line runs between a first point situated in the transfer place
where said wheel plate transfers into said wheel rim, a central
point, which central point is situated at the opposite side of
said central plane than said flange, in the place of maximal
axial buckling of said wheel plate, and a second point situated
at the place where said wheel plate transfers into said wheel
hub, which railway wheel consists in that said first point and
said second point of said central line of said wheel plate are
situated in one plane, which plane is perpendicular to said
wheel axis of rotation, it is shifted from said central plain in
the direction to the external edge of said wheel rim and where
the distance between said plane and said central point of said

central line of said wheel plate is maximally 0.5 of the width
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of said wheel rim, wherein, individual parts of said central
line of said wheel plate are formed by cubic curves or are
formed by circular arcs so that the section from said first
point to said central point consists of a curvature having a
first external radius of curve and of another curvature having a
first internal radius of curve, whereby, in this section said
first internal radius is greater than said first external radius
and a section from said second point to said central point
consisting of a curvature having a second external radius of
curve and of a curvature of a second internal radius of curve,
whereby, said second internal radius in this section is greater

than said second external radius.

Said central plane of said wheel plate runs through said wheel
rim in the place of the so-called contact «circle, where
theoretically the rolling surface of said wheel contacts the
head centre of a rail. The curvature of said central line of
said wheel plate with said first external radius is situated
nearer to said wheel rim than the curvature with said first
internal radius and the curvature with said second external
radius is situated nearer to said wheel hub than said curvature

with said second internal radius.

Considering the railway wagon bogie design and the guiding and
the flank clearances in a pair of wheels of a bogie, the maximal
axial buckling of said wheel plate is preferably selected so
that the wheel plate surface does not exceed the external edge
of said wheel rim. Preferably, the wheel is designed so that the
distance between said first point of said wheel plate central
line and said wheel axis or rotation is in the range from 0.7 to
0.85 of the railway wheel external diameter and the distance

from said second point of said wheel plate central line to said
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wheel axis of rotation is between 0.3 to 0.45 of said railway

wheel external diameter.

To reach the most preferable results from the point of view of
minimal deformations, it 1is also recommended to form said
central line of said wheel plate by two pairs of dimensionally
identical parts of cubic curves or circular arcs, i.e. so that
both internal radiuses are of equal size and both external
radiuses are also of equal size, whereby in each of said
sections of said wheel plate central line the size of internal

radiuses is 1.5 to 3.5 multiple of the size of external radiuses

of said section.

Also, a preferable embodiment of said railway wheel is such that
the wheel plate central 1line is formed by a combination of
circular arcs or cubic curves and straight linear sections.
Short linear sections can be situated in one or both places of
mutual transitions between said internal and said external

curvatures of circular arcs or cubic curves.

Also, a preferable embodiment of said railway wheel is such that
the thickness of the wheel plate transverse profile along the
central line is constant or it decreases evenly, or eventually
according to a conic or ‘¢cubic curve, beginning with the second

point up to the first point.

Also, a preferable embodiment of said railway wheel is such that
the thickness of wheel plate transverse profile along the wheel
plate centre line decreases evenly or eventually according to a
conic or cubic curve from said second point to said central

point, from which point it is then constant up to said first

point.
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It is an advantage of this railway wheel that it exhibits very
low tangential stress values in said wheel rim and first of all
low values of permanent plastic deformations when keeping an
optimal wheel weight. This allows using of such wheels not only
for railway freight wagons but also for all railway vehicles
with block brakes acting on rolling surface, including the
driving vehicles and locomotives as it is possible to load with
vertical wheel force up to 15 metric tons per one wheel, what is
a substantially higher value than that of the now used wheels.
The wheel can be made of steel of any quality used in the
railway industry and manufactured according to the known
technical standards by rolling and forging or eventually by
casting. In breaking by a block brake the wheel is able to
absorb repeatedly breaking cycles with break power 55 kW for 45
minutes without any negative consequences to the wheel rim
deformation and to the increase in tensile tangential stresses
in wheel rim at cooling the wheel rim after its heating caused
by breaking. Therefore, no change in gauge or in the distance
between a pair of wheels on a railway axle takes place, what
increases safety during running through rail switches and

crossings and limits the possibility of railway wagon derailing.

Brief Description of the Drawings

The invention in its various aspects will now be described with
reference to a drawing thereof, in which Fig. 1 shows one half

of a railway wheel in sectional view.

Detailed Description of the Invention

A railway wheel in Fig. 1 has an external radius Rl and

comprises of a wheel rim 1 with a rolling surface 2 and a flange

3, of a wheel plate 4, of a wheel hub 5, of a first transfer 6
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of said wheel plate 4 into said wheel rim 1 and of a second
transfer 7 of said wheel plate 4 into said wheel hub 5. Said
wheel rim 1 is limited by an external edge 8, an internal edge 9
and has width Hl. On the central line of said transverse profile
of said wheel plate 4 there is a first point A at radius R2, a
central point C at radius R3, and a second point B at radius R4.
The central line of said wheel plate 4 consists of section AC,
which section AC is formed by a circular arc having a first
external radius R5 and a circular arc having a first internal
radius R6 and of section CB, which section CB is formed by a
circular arc having a second internal radius R7 and a circular
arc having a second external radius R8, whereby said internal

radiuses R6 and R7 have the same size and are greater than'
identical external radiuses R5 and R8. A plane P2 is
perpendicular to a wheel axis of rotation Z and is shifted off
the central plane Pl, which central plane Pl is situated with
distance HS5 to said internal edge 9 of said wheel rim 1, in the
direction to said external edge 8 of said wheel rim 1 by a
distance H2. Both said first point A and said second point B of
said central line of said wheel plate 4 are situated in said
plane P2. A distance H4 between said first point A and said
second point B of said central line of said wheel plate 4 in
plane P2 is given by the difference between said radiuses R2 and
R4, whereby said radius 'R2 is 0.8 multiple of said external
radius Rl and radius R4 is 0.4 multiple of said external radius
Rl. The distance H3 between said plane P2 and said central point
C of said central line of said wheel plate 4 is designed so that
the surface of said wheel plate 4 does not exceed said external
edge 8 of said wheel rim 1. The wheel plate 4 has thickness T2
at the position of said second point B and the thickness evenly
decreases via the central point C, where the thickness is T3

further to the first point A, where the thickness is T1.
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Industrial Use

The railway wheel having low level of stress and deformations
can be used for all models of rail vehicles with block brakes
acting on the rolling surface, particularly for railway freight
wagons, driving vehicles and locomotives. Considering the good
radial compliance and sufficient fatigue strength in the
critical place of the wheel, i.e. at the wheel plate transfer
into the wheel hub, it is possible to use this wheel design also
in rail vehicles where instead of the block brake separate break
disks are used, what is the case of railway wagons for transport

of persons.
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Claims

1. A railway wheel having its central plane (Pl) perpendicular
to its wheel axis (Z) of rotation, which wheel comprises of a
wheel rim (1) formed by a rolling surface (2) and a flange
(3), a wheel plate (4) and a wheel hub (5), wherein, the
transverse profile of said wheel plate (4) is situated along
the theoretical central line, which central line runs between
a first point (A) situated in the transfer place (6) where
said wheel plate (4) transfers into said wheel rim (1), a
central point (C), which central point (C) is situated at the
opposite side of said central plane (Pl) than said flange
(3), in the place of maximal axial buckling of said wheel
plate (4), and a second point (B) situated at the place (7)
where said wheel plate (4) transfers into said wheel hub (5),
characterized in that said first point (A) and said
second point (B) of said central line of said wheel plate (4)
are situated in one plane (P2), which plane (P2) is
perpendicular to said wheel axis (Z) of rotation, it is
shifted off said central plain (Pl) in the direction to the
external edge (8) of said wheel rim (1) and where the
distance (H3) between said plane (P2) and said central point
(C) of said central line of said wheel plate (4) is maximally
0.5 of the width (Hl1) of said wheel rim (1), wherein,
individual parts of said central line of said wheel plate (4)
are formed by cubic curves or are formed by circular arcs so
that the section from said first point (A) to said central
point (C) consists of a curvature having a first external
radius (R5) of curve and of another curvature having a first
internal radius (R6) of curve, whereby, in this section said
first internal radius (R6) 1is greater than said first
external radius (R5) and a section from said second point (B)

to said central point (C) consisting of a curvature having a
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second external radius (R8) of curve and of a curvature of a
second internal radius (R7) of curve, whereby, said second
internal radius (R7) in this section is greater than said

external radius (R8).

2. A railway wheel according to claim 1, characterized in
that said central plane of said wheel plate (4) is formed
by a combination of circular arcs or cubic curvatures and
linear sections situated between said internal curvature and

said external curvature of said wheel plate (4).

3. A railway wheel according to claims 1 or 2,
characterized in that along the central line of said
wheel plate (4) the thickness of the transverse profile of
said wheel plate (4) is constant or decreases proportionally
or according to a conic or cubic curve beginning at the

second point (B) and ending at the first point (A).

4. A railway wheel according to claims 1 or 2,
characterized in that along the central line of said
wheel plate (4) the thickness of the transverse profile of
said wheel plate (4) decreases proportionally or according to
a conic or cubic curve beginning at the second point (B) and
ending at the central point (C) and is then constant from

said central point (C) to said first point (A).
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