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ABSTRACT 

A lightweight backing plate for use With at least one of a 
railWay brake shoe and a disc brake pad. Such lightweight 
backing plate being formed from a predetermined polymeric 
material selected from a group consisting of unsaturated 
polyester, polyphenylene sul?de, glass epoxy, phenolic 
polymers and various combinations thereof. 
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POLYMER BASED BACKING PLATES FOR 
RAILWAY BRAKE SHOES AND DISC PADS 

FIELD OF THE INVENTION 

[0001] The present invention relates, in general, to back 
ing plates on brake shoes for railway vehicles, i.e. railWay 
cars and locomotives, as Well as backing plates for disc pads 
for railWay and automotive applications and, more particu 
larly, this invention relates to polymer based backing plates 
as a replacement for the steel plates presently in use. 

BACKGROUND OF THE INVENTION 

[0002] Backing plates have been used for countless years 
to attach a brake shoe to a brakehead. Brake shoes, be they 
steel shoes, Wooden shoes or the variety of composition 
shoes used throughout the railroad industry, are mounted or 
bonded onto a backing plate. This unit is then connected to 
a brakehead. Through the years the industry has seen many 
improvements in backing plates. Most of these improve 
ments have been concerned With more securely mounting 
the backing plate and thus the brake shoe to the brakehead. 

[0003] Various lug arrangements, anchoring tongues and a 
variety of modi?cations have been employed to more ?rmly 
anchor the backing plate to the brakehead. HoWever, through 
all of the years there has not been any changes in the 
composition of backing plates. That is, backing plates, used 
With composition brake shoes, have been and still are 
formed from metal. Generally, if not alWays, the metallic 
material used to make these backing plates is steel. By using 
steel the backing plates incur all the advantages and also the 
disadvantages Which are inherent With this material. 

SUMMARY OF THE INVENTION 

[0004] The present invention provides, in a ?rst embodi 
ment thereof, a lightWeight backing plate for use With at 
least one of a railWay brake shoe and a disc brake pad. The 
lightWeight backing plate being formed from a predeter 
mined polymeric material selected from a group consisting 
of unsaturated polyester, polyphenylene sul?de, glass epoXy, 
phenolic polymers and various miXtures thereof. 

[0005] In a second embodiment, the present invention 
provides a composition brake shoe for use With at least one 
of railWay vehicle brakes and automotive brakes. The brake 
shoe comprises a lightWeight backing plate Which is formed 
from a predetermined polymeric material selected from a 
group consisting of unsaturated polyester, polyphenylene 
sul?de, glass epoXy, phenolic polymers and various miXtures 
thereof. The brake shoe further includes a preselected fric 
tion type composition material having a predetermined 
shape. The friction type composition material being bonded 
to the lightWeight backing plate. 

[0006] According to a third embodiment of the invention 
there is provided a method of manufacturing an improved 
brake block for use With at least one of railWay brake shoes 
and disc brake pads. The method comprises the steps of 
selecting a composition friction material. Molding the com 
position friction material, at a predetermined temperature 
and a predetermined pressure, to form a predetermined 
shape for use as at least one of a brake shoe and a brake pad. 
Selecting a polymeric material from a group consisting of 
unsaturated polyester, polyphenylene sul?de, glass epoXy, 
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phenolic polymers and various combinations thereof. Form 
ing a backing plate from the preselected polymeric material 
into a predetermined con?guration and bonding the compo 
sition friction material to the backing plate. 

OBJECTS OF THE INVENTION 

[0007] It is, therefore, one of the primary objects of the 
present invention to manufacture a backing plate from a 
preselected polymeric material. 

[0008] Another object of the present invention is provide 
a backing plate Which Will generally eXtend the useable life 
of a brake shoe. 

[0009] It is still another object of the present invention to 
provide a lightWeight backing plate that Will be substantially 
easier to manufacture. 

[0010] Yet another object of the present invention is to 
provide a lightWeight backing plate Which Will be less 
expensive to produce than presently used backing plates. 

[0011] An additional object of the present invention is to 
provide a method of forming a backing plate that can be 
made in situ during molding of the friction materials. 

[0012] These and various 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 

[0013] FIG. 1 is a plan vieW of the back of a conventional 
prior art railWay brake shoe shoWing a steel backing plate 
used for mounting a brake shoe to a railWay vehicle. 

[0014] FIG. 2 is a side elevation vieW of the prior art 
railWay brake shoe illustrated in FIG. 1. 

[0015] FIG. 3 is an isometric vieW of a prior art disc brake 
assembly shoWing a disc pad af?Xed to a steel backing plate. 

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

[0016] Illustrated in FIGS. 1, 2 and 3 is a prior art brake 
shoe and a prior art disc brake pad With metallic backing 
plates and composition brake shoes secured to the backing 
plates. The present invention does not alter the basic con 
?guration of the backing plates, nor does the present inven 
tion alter the composition brake shoe or brake pad design. 

[0017] The present invention is applicable to a Wide 
variety of backing plates and the ones illustrated in FIGS. 
1-3 are only used as typical examples. 

[0018] The present invention provides a lightWeight back 
ing plate that is formed from a polymeric composite for use 
as a backing plate for brake shoes or brake pads. In a ?rst 
embodiment of the invention such polymeric composite is 
selected from a group consisting of unsaturated polyester, 
glass epoXy, phenolic, polyphenylene sul?de polymers and 
various combinations thereof. 

[0019] In a presently preferred embodiment of the inven 
tion such polymeric composite is an unsaturated polyester. 



US 2002/0179384 A1 

Such unsaturated polyester is a thermosetting type resin. In 
the presently preferred embodiment of the invention such 
unsaturated polyester is a styrene polyester resin. It is also 
presently preferred that such resin be modi?ed by containing 
glass ?ber reinforcement and mineral ?llers. 

[0020] It is important that the material used to replace steel 
in a backing plate generally be very durable and have 
eXcellent dimensional stability. The above described resins 
possess the required properties. These resins provide prod 
ucts that are considerably lighter than steel. In an industry 
Where Weight is alWays an important factor any reduction in 
the Weight of any of the necessary components in any of the 
railWay vehicles is very Welcome. Not only does the use of 
polymers provide a lighter backing plate but plates made of 
polymeric material are generally less expensive to make 
than the presently used steel plates. 

[0021] The above listed advantages are very desirable; 
hoWever, probably the major feature of having a backing 
plate produced from a polymeric material and not steel is 
that the brake shoes and/or brake pads Will normally have a 
longer useful life. With presently used brake shoes bonded 
to steel backing plates there is still considerable usable brake 
life left in the shoes When the shoes have to be condemned, 
in order to prevent the steel backing plate from ruining the 
brake discs or Wheels. 

[0022] With the present invention of a backing plate 
formed from a polymeric material, the brake shoe can be 
used Well beyond What Would have been the condemning 
point of a shoe With a steel backing plate. Thus, a longer 
useful life of a brake shoe is derived. This provides a 
considerable cost saving in that more of the brake shoe can 
be used before it has to be replaced. In addition, the longer 
interval betWeen brake pad changes means that less time Will 
be needed than is required to make the more frequent 
changes that are presently necessary Which is another cost 
savings. 

[0023] Other important features of having the backing 
plate of a brake shoe constructed of a polymeric material is 
that no special glues are required to bond the friction 
material to the backing plate. Also, the backing plates can be 
made in situ during molding of the friction materials. 
Further, the backing plate Will not be subject to corrosion 
and avoids substantially all of the problems that corrosion 
can lead to. In addition, With the use of such polymeric 
backing plate it is possible to pulveriZe the entire brake shoe, 
after it has served its useful life, Which Will permit the 
recycling of the friction material that is used for the brake 
shoe. This is not possible With the use of the present metal 
type backing plates. 

[0024] Thus, the present invention provides many advan 
tages over the steel backing plates that are presently used 
and further do not require any changes to ancillary items, 
such as brakeheads, since the backing plate design is basi 
cally the same. Much of the description and advantages 
described supra have been related to the use of polymeric 
backing plates for brake shoes and pads for the railroad 
industry; hoWever, the invention is not limited to railWay 
braking systems but also ?nds application in the automotive 
industry. 

[0025] A second embodiment of the invention provides a 
composition brake shoe for use With at least one of railWay 
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vehicle brakes and automotive brakes. The brake shoe 
comprises a lightWeight backing plate member. The light 
Weight backing plate member being formed from a prede 
termined polymeric material selected from a group consist 
ing of unsaturated polyester, polyphenylene sul?de, glass 
epoXy, phenolic polymers and various combinations thereof. 
There is a preselected friction type composition material 
having a predetermined shape that is bonded to the light 
Weight backing plate member. 
[0026] It is presently preferred that such polymeric com 
posite be modi?ed by incorporating a glass ?ber reinforce 
ment therein. It is also presently preferred that such poly 
meric composite include mineral ?llers. In a presently 
preferred embodiment of the invention such polymeric com 
posite is an unsaturated polyester. Such unsaturated polyes 
ter is a thermosetting type resin. In the presently preferred 
embodiment of the invention such unsaturated polyester is a 
styrene polyester resin. 
[0027] According to a third embodiment of the invention 
there is provided a method of manufacturing an improved 
brake block for use With at least one of railWay brake shoes 
and disc brake pads. The method comprises the steps of 
selecting a composition for use as a friction material and 
then molding such selected composition friction material 
into a predetermined shape for use as at least one of a brake 
shoe and a brake pad. Such predetermined shape depends on 
Whether the composition friction material is to be used for a 
railWay brake shoe or for a disc brake pad for either railWay 
or automotive applications. Such composition friction mate 
rial is molded at both a predetermined temperature and a 
predetermined pressure. 
[0028] Another step in the method includes the selection 
of a polymeric material to form the backing plate. Such 
polymeric material is selected from a group consisting of 
unsaturated polyester, polyphenylene sul?de, glass epoXy, 
phenolic polymers and various combinations thereof. The 
selected polymeric material is formed into a backing plate 
With a predetermined con?guration. The con?guration of the 
backing plate is also determined by the end use of the 
product. For eXample, the backing plate may be used for 
railWay brake shoes or disc brake pads or for automotive 
disc brakes. Again, even if the backing plate is designed for 
railWay brake shoes, the con?guration may be that of a 
typical backing plate With a keybridge or any of the various 
con?gurations that are being used in the industry With the 
various lugs and tongues presently employed for securely 
mounting such brake shoe to a brakehead. 

[0029] The composition friction material that Was molded 
into such predetermined shape in a previous step is bonded 
to the backing plate that Was formed into a predetermined 
con?guration in a previous step. It should be obvious to 
persons Who are skilled in the relevant art that the steps 
described above are not necessarily listed in a sequential 
manner. It could be more advantageous to some that the 
baking plate be formed ?rst and the composition friction 
material later. 

[0030] In one presently preferred alternative embodiment 
of the method for manufacturing such brake shoe and disc 
brake having a backing plate made of a polymeric material, 
such backing plate member is formed in situ during the 
molding of the composition friction material. This is a step 
that, prior to the present invention, could never be accom 
plished because the backing plates Were made of metal. 
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[0031] It is presently preferred that such polymeric com 
posite be modi?ed by incorporating a glass ?ber reinforce 
ment therein. It is also presently preferred that such poly 
meric composite include mineral ?llers. In a presently 
preferred embodiment of the invention such polymeric com 
posite Will be an unsaturated polyester and that such unsat 
urated polyester is a thermosetting type resin. In the pres 
ently preferred embodiment of the invention such 
unsaturated polyester is a styrene polyester resin. 

[0032] While both the presently preferred and a number of 
alternative embodiments of the present invention have been 
described in detail above it should be understood that 
various other adaptations and modi?cations of the present 
invention can be envisioned by those persons Who are 
skilled in the relevant art of brake shoes and railWay braking 
systems Without departing from either the spirit of the 
invention or the scope of the appended claims. 

I claim: 
1. A lightweight backing plate for use With at least one of 

a railWay brake shoe and a disc brake pad, said lightWeight 
backing plate being formed from a predetermined polymeric 
material selected from a group consisting of unsaturated 
polyester, polyphenylene sul?de, glass epoxy, phenolic 
polymers and various combinations thereof. 

2. A lightWeight backing plate, according to claim 1, 
Wherein said lightWeight backing plate further includes a 
predetermined reinforcing material. 

3. A lightWeight backing plate, according to claim 2, 
Wherein said predetermined reinforcing material is glass 
?ber. 

4. A lightWeight backing plate, according to claim 1, 
Wherein said predetermined polymeric resin contains prese 
lected mineral ?llers. 

5. A lightWeight backing plate, according to claim 1, 
Wherein said predetermined polymeric material is an unsat 
urated polyester. 

6. A lightWeight backing plate, according to claim 5, 
Wherein said unsaturated polyester contains styrene. 

7. A lightWeight backing plate, according to claim 1, 
Wherein said backing plate is used for a railWay brake shoe. 

8. A lightWeight backing plate, according to claim 1, 
Wherein said backing plate is used for a disc brake pad. 

9. A composition brake shoe for use With at least one of 
railWay vehicle brakes and automotive brakes, said brake 
shoe comprising: 

(a) a lightWeight backing plate member, said backing 
plate member being formed from a predetermined 
polymeric material selected from a group consisting of 
unsaturated polyester, polyphenylene sul?de, glass 
epoXy, phenolic polymers and various combinations 
thereof; and 

(b) a preselected friction type composition material hav 
ing a predetermined shape, said predetermined friction 
type composition material being bonded to said light 
Weight backing plate member. 

10. A composition brake shoe, according to claim 9, 
Wherein said preselected friction type composition material 
is bonded to said lightWeight backing plate member during 
molding. 
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11. A composition brake shoe, according to claim 9, 
Wherein said lightWeight backing plate member includes 
means for securing said composition brake shoe to a brake 
beam disposed on a railWay vehicle. 

12. A composition brake shoe, according to claim 11, 
Wherein said means for securing said composition brake 
shoe to such brake beam is a keybridge. 

13. A composition brake shoe, according to claim 9, 
Wherein said predetermined polymeric material includes a 
glass ?ber reinforcing. 

14. A composition brake shoe, according to claim 9, 
Wherein said predetermined polymeric material includes 
mineral ?llers. 

15. A composition brake shoe, according to claim 9, 
Wherein said predetermined polymeric material is an unsat 
urated polyester. 

16. A composition brake shoe, according to claim 15, 
Wherein said unsaturated polyester contains styrene. 

17. A method of manufacturing an improved brake block 
for use With at least one of railWay brake shoes and disc 
brake pads, said method comprising the steps of: 

(a) selecting a composition friction material; 

(b) molding said composition friction material selected in 
step (a), at a predetermined temperature and a prede 
termined pressure, to form a predetermined shape for 
use as at least one of a brake shoe and a brake pad; 

(c) selecting a polymeric material from a group consisting 
of unsaturated polyester, polyphenylene sul?de, glass 
epoXy, phenolic polymers and various combinations 
thereof; 

(d) forming a backing plate from said polymeric material 
selected in step (c) to a predetermined con?guration; 
and 

(e) bonding said composition friction material molded to 
said predetermined shape in step (b) to said backing 
plate formed in step 

18. A method of manufacturing an improved brake block, 
according to claim 17, Wherein said method further includes 
a step of forming said backing plate in situ during molding 
of said friction type composition material. 

19. A method of manufacturing an improved brake block, 
according to claim 17, Wherein said preselected polymeric 
material contains glass ?ber reinforcing. 

20. A method of manufacturing an improved brake block, 
according to claim 17, Wherein said polymeric material 
contains mineral ?llers. 

21. A method of manufacturing an improved brake block, 
according to claim 17, Wherein said polymeric material is an 
unsaturated polyester. 

22. A method of manufacturing an improved brake block, 
according to claim 21, Wherein said unsaturated polyester 
contains styrene. 


