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& (57) Abstract: A friction wedge assembly for use in a suspension system of railroad car trucks. The friction wedge assembly (10)
& comprises a cast metal wedge (1) having a bolster engaging surface (2), a truck side frame engaging surface (4) and a surface (6)

e\ disposed between the bolster engaging surface and the truck side frame engaging surface for engaging a spring that provides the load
on the friction wedge assembly. There is a metal bonding matrix (8) disposed on the truck side frame engaging surface of the wedge
and a composition liner (12) having a first side engageable with the metal bonding matrix and a radially opposed second side for
engaging a metal wear liner on a side frame of such railroad car truck.
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FRICTION WEDGE WITH MECHANICAL BONDING MATRIX
AUGMENTED COMPOSITION LINER MATERIAL .

o —

FIELD OF THE INVENTION

The present invention relates, in general, to a wedge shaped

friction casting that serves as a shock absorber in the suspension

of railroad cars and, more particularly, the present invention

relates to a wedge casting with a metal bonded matrix on the face

of the wedge casting for improved bonding integrity with the

composite liner.

BACKGROUND OF THE INVENTION
The suspension of railroad trucks include a wedge shaped
friction casting which serves as a shock absorber to dampen

oscillations of the railway vehicle. The wedge 1s supported by a

spring and is located between the bolster and the side frame. The
sloped face of the wedge maintains contact with a mating face of#
ﬁhe bolster while the vertical face of the wedge slides against a
metal wear liner on the side frame. The spring pushes on the
bottom face of the wedge thereby providing the load to force the

wedge between the bolster and the side frame. The friction between

the wedge and the side frame wear plate provides damping for the

truck suspension.
!

Certain truck designs use a wedge with a composition- friction
liner bonded to the vertical face of the wedge. This composition
liner provides the desired friction characteristics, particularly

static friction similar to dynamic friction. One difficulty

1
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encountered with this design has been in obtaining a satisfactory
bond of the composition liner to the cast metal wedge. Various
methods of gluing a molded sheet of comﬁosition mé.tefial and of
bonding the material to the casting have been used. Under the

severe operating and environmental conditions of railroad service,

the composition liner sometimes separates from the cast metal

wedge.
SWY OF THE INVENTION
The present invention, therefore, provides a friction wedge
assembly for use in a suspension system of railroad car trucks. The
friction wedge assembly comprises a cast metal wedge having a

bolster engaging surface, a truck side frame engaging surface and a

surface disposed between the bolster engaging surface and the

truck side frame engaging surface for engaging a means for
providing a load on the friction wedge assembly. There is a metal
bonding matrix disposed on the truck side frame engaging surface of

the wedge and a composition liner having a first side engageable

with the metal bonding matrix and a radially opposed second slde

for engaging a metal wear liner on a side frame of such railroad

car truck.

OBJECTS QOF THE INVENTION

It is, therefore, one of the priméry objects of the present

—

invention to provide a friction wedge assembly which includes a
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metal bonding matrix on the face of the wedge casting for improved

bonding integrity with a composition liner.

Another object of the present invention is to provide a

backing plate.

Still another object of the present invention is to provide a

10 Yet another dbject of the present invention is to provide a

friction wedge assembly with a metal bonding matrix wherein the

metal bonding matrix is incorporated into the wedge assembly in the

casting design.

Another object of the present invention is to provide a

friction wedge assembly with a metal bonding matrix in which the

friction wedge casting is cost effective.

20 Yet another object of the present invention is to provide a

friction wedge assetﬁbly with a metal bonding matrix which will

reduce maintenance.
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Still another object of the present invention is to provide a

friction wedge assembly with a metal bonding matrix which will be

easily made interchangeable with existing wedge castings.
These and wvarious other objects and advantages of this
invention will become apparent after a full reading of the

following detailed description, particularly, when read in

-conjunction with the attached drawings as described below and the

appended claims.

BRIEF DESCRIPTION OF THE DRAWINGS

Figure 1 is a sectional view of a friction wedge assembly with
a composition wedge 1liner affixed to ‘a metal bonding matrix

according to an embodiment of the invention.

Figure 2 is a sectional view of a friction wedge assembly

showing a metal bonding matrix affixed to the wedge assembly.

Figure 3 1s planar view of sgeveral patterns for a metal

bonding matrix.

Figure 4 shows several different wedge assemblies with a

different metal bonding matrix attached to each.

BRIEF DESCRIPTION OF THE
PRESENTLY PREFERRED AND ALTERNATE
EMBODIMENTS OF THE INVENTION

Prior to proceeding with the more detailed description of the

present invention it should be noted that, for the sake of clarity,

identical components which have identical functions have been
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designated by identical reference numerals throughout the several

views 1lllustrated in the drawings.

Illustrated 1in Figures 1 and 2 is a friction wedge assembly,
Qénerally designated 10, for use in a suspension system of
railroad car trucks. Such friction wedge assembly 10 includes a
cast metal wedge 1 that has a bolster engaging surface 2 (sloped

face), a truck side frame engaging surface 4 . (substantially

vl

vertical face) and a surface 6 disposed between said bolster

engaging surface and said a truck side frame engaging surface
(bottom face). The bottom surface 6 is pushed by the spring (not
shown) which p;ovides the load to force the wedge assembly 10
between the bolster (not shown) and the side frame (not shown).

Although 1t is presently preferred that such wedge 1 be a metal

casting it is within the scope of the invention that such wedge 1

be of other material.

As 1s further evident in both Figures 1 and 2 there is also a

bonding matrix 8 that is disposed on the truck side frame engaging

surface 4. Although it 1s presently preferred that such bonding

matrix 8 is a metal bonding matrix 8 it is within the scope of the

N

invention that such bonding matrix 8 be of other material such as

reinforced plastic. |

The metal bonding matrix 8 is affixed to the truck side frame

engaging surface 4 by either as a welding attachment or by being

incorporated into the casting design of the wedge. With any wedge



CA 02545038 2006-04-20
WO 2005/043000 PCT/US2004/034321

assemblies that are presently in operation the metal bonding

matrix 8 would be attached by means of welding. Further as is

evident in Figure 1 there is also a composition liner 12. The

composition liner 12 is bonded to the metal bonding matrix 8. Such
> composition liner is bonded to such metal bonding matrix 8 by

chemical bonding means such as an adhesgive.

The new bonding method, wutilizing the bonding matrix 8,
significantly increases the shear strength of the bond, compared to
presént bonding methods since there is provided both a mechanical

10 bond and a chemical bond. Further, with the metal bonding matrix 8

there 1s no need for a backing stock material (backing plate)

between the wedge casting 1 and the composition liner 12. With the

present invention only one composition material is mixed, handled
and molded. Another advantage of the use of the metal bonding

15 matrix is in the elimination of a cracking tendency that 1is

associated with the previous design using backing stock material.

Due to the differences in physical properties of the backing stock

material and the composition liner material, the backing stock can

compress more than the friction. material in certain operating
20 conditions, causing a crack. The metal bondeing matrix can be used
with current wedge castings that are presently available" without
the necessity of any modification. This permits the upgrade of

exlisting castings with the metal bonding matrix.
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I}

The metal bonding matrix 8 incorporates a pattern or a

plurality of cavities or wvoids, which provides a means of
mechanical interlock between the molded composition material and

the plate. The plurality of cavities has a predetermined

configuration and such configuration or pattern is selected from a

group consisting of diamond, zrectangular, circular, oval and

and

various combinations thereof. It is presently preferred that such

cavities have a diamond shape. As is evident in Figures 3 and 4

there are different shaped patterns that can be used for the metal
bonding matrix 8.
The metal bonding matrix has mechanical features which improve

the bond with the composition liner 12 and can retain the

composition liner 12 in place even in the case of a chemical bond

deterioration. A flat configuration that minimizes protrusion of

the bonding matrix into the composition material, thereby .

maximizing wearable 1life of the composition liner 12, still

provides maximum height of mechanical interlock within the molded

composition liner 12. Further there is a minimum ratio of raised
material width to void or cavity width. This relationship assures

maximum void area for shear strength and maximum vertical area fox

tensile grip on the composite friction material 12, with sufficient

resistance to deformation of the bonding matrix when transverse

loadings occur.
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Whilg poth the presently preferred and a number of alternative
embodiments of the present invention have been.described 1n detail
above it should be understood that varioﬁs other aﬁaptations and
modifications of the present invention can be envisioned by those
persons who are skilled in the relevant art of railway braking

systems without departing from either the spirit of the invention

or the scope of the appended claims.
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WHAT IS CLAIMED IS

b

(d

A friction wedge assembly for use in a suspension system of railroad car trucks, said
friction wedge assembly comprising;

(a) a wedge having a bolster cngaging surface, a truck side frame engaging surface
and a surface disposed between said bolster engaging surface and said truck side frame
engaging surface for engaging a means disposed in such truck side frame for providing a
load on said friction wedge assembly;

(b)  a bonding matrix having a plurality of cavities disposed on said truck side frame
engaging surface of said wedge, said plurality of cavities having a predetermined
configuration; and

(¢) a composition liner, a first side of said composition liner having a predetermined
configuration engageable with said bonding matrix and a radially opposed second side of
said composition liner for engaging a metal wear liner disposed on a side frame of such
railroad car truck; and

wherein said predetermined configuration of said first side of said composition liner 1s
compatible with said predetermined configuration of said plurality of cavities on said

bonding matnix.

A friction wedge assembly, according to claim 1, wherein said wedge is formed as one of

a metal casting and a reinforced plastic.

A friction wedge assembly, according to claim 2, wherein said wedge is a metal casting,

A friction wedge assembly, according to claim 1, wherein said bonding matrix 1s a metal

bonding matrix.

A friction wedge assembly, according to claim 4, wherein said metal bonding matnx is
affixed to said truck side frame engaging surface by one of a welded attachment and

incorporation into a casting design of said wedge.
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A friction wedge assembly, according to claim 5, wherein said metal bonding matnx 1s

affixed to said truck side frame engaging surface by said welded attachment.

A friction wedge assembly, according to claim 1, wherein said first side of said

composition liner is bonded directly to said bonding matrix.

A friction wedge assembly, according to claim 7, wherein said first side of said

composition liner is bonded directly to said bonding matrix by chemical bonding.

A friction wedge assembly, according to claim 8, wherein said chemical bonding 1s an

adhesive.

A friction wedge assembly, according to claim 1, wherein said predetermined
configuration of said plurality of cavities of said bonding matrix includes a pattern
selected from a group consisting of diamond, rectangular, circular, oval and various

combinations thereof.

A friction wedge assembly, according to claim 10, wherein said pattern of said plurality

of cavities is rectangular.

A friction wedge assembly, according to claim 10, wherein said pattern of said plurality

of cavitics 1s diamond shapcd.

A friction wedge assembly, according to claim 10, wherein said plurality of cavities on
said bonding matrix provides a mechanical interlock between said composition liner and

said wedge.
A friction wedge assembly, according to claim 1, wherein said truck side tframe engaging

surface of said wedge is substantially perpendicular to said surface disposed between said

bolster engaging surface and said truck side frame engaging surface.

10
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A friction wedge assembly for use in a suspension system of railroad car trucks, said
friction wedge assembly comprising:

(a) a wedge having a bolster engaging surface, a truck side frame engaging surface
and a surface disposed between said bolster engaging surface and said truck side frame
engaging surface for engaging a means disposed in such truck side frame for providing a
load on said friction wedge assembly; and

(b)  a bonding matrix having a plurality of cavities disposed on said truck side frame
engaging surface of said wedge, said plurality of cavities having a prcdetermined
configuration; and

(c) a composition liner, a first side of said composition liner having a predetermined
configuration engageable with said bonding matrix and a radially opposed second side of
said composition liner for engaging a metal wear liner disposed on a side frame of a
railroad car truck; and

wherein said bonding matrix is a mctal bonding matrix.

A friction wedge assembly, according to claim 15, wherein said predetermined
configuration of satd plurality of cavities of said bonding matrix includes a pattern

selected from a group consisting of diamond, rectangular, circular, oval and various

combinations thereof.

A friction wedge assembly, according to claim 15, wherein said metal bonding matrix 1s
affixed to said truck side frame engaging surfacc by onc of a welded attachment and

incorporation into a casting design of said wedge.

A friction wedge asscmbly, according to claim 17, wherein said metal bonding matrix is

affixed to said truck side frame engaging surface by said welded attachment.

A composition lincr for use with a friction wedge assembly, a first side of said
composition liner having a predetermined configuration engageable with a corresponding

configuration of a bonding matrix of a friction wedge assembly and a radially opposed

I
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second side of said composition liner for engaging a metal wear liner on a side frame of
such railroad car truck: and

wherein said predetermined configuration of said first side of said composition liner
includes a plurality of projections, said plurality of projections having a predetermined

shape.
A composition liner for use with a friction wedge assembly, according to claim 19,

wherein said predetermined shape of said plurality of projections is selected from a group

consisting of diamond, rectangular, circular, oval and various combinations thereof.

12
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