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(57) ABSTRACT 
A brake drum has its strength elevated in its disk portion. 
The brake drum is formed from a composition having 
ceramics dispersed in a matrix. The disk portion has a high 
ceramic content and thereby a high strength. lts cylindrical 
portion has a ceramic content decreasing gradually from the 
outer edge of the disk portion. 
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FIG . 4A 
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FIG.5 



Patent Application Publication Jul. 26, 2007 Sheet 6 0f 10 US 2007/0170016 A1 

FIG . 6 
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FIG.7 
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BRAKE DRUM AND PROCESS FOR 
MANUFACTURING THE SAME 

[0001] This application is a continuation of US. Ser. No. 
ll/040,708 ?led Jan. 21, 2005, Which applications are 
incorporated herewith by reference. 

FIELD OF THE INVENTION 

[0002] This invention relates to a brake drum made of a 
composite material for use in a vehicular brake system and 
a process for manufacturing such a brake drum. 

BACKGROUND OF THE INVENTION 

[0003] It has often been the case in recent years to use an 
aluminum alloy or an aluminum alloy composite material 
(MMC) for vehicles to reduce their Weight. It is needless to 
say that a reduction in the Weight of the brake system is also 
important and in an internally expanding type drum brake, 
for example, there has been sought an art using an aluminum 
alloy composite material (MMC) for the brake drum rotating 
With a Wheel. 

[0004] As regards the art using an aluminum alloy com 
posite material (MMC), there is knoWn an art adopting it for 
pulleys as disclosed in, for example, JP-A-200l-3l6740. 

[0005] An art adopting an aluminum alloy composite 
material (MMC) for heat dissipating members is knoWn 
from, for example, JP-A-2002-66724. 

[0006] The process for manufacturing a pulley as dis 
closed in JP-A-2002-3l6740 Will be described With refer 
ence to FIG. 10 hereof. 

[0007] The pulley 301 shoWn in FIG. 10 has a hub 302 of 
a composite material in its center, an aluminum alloy disk 
303 formed integrally With the hub 302 and a grooved 
portion 305 ?tted about the disk 303 With a shock absorbing 
member 304 inserted therebetWeen, and a force for tighten 
ing bolts for securing the pulley 301 to a shaft is borne by 
the hub 302 of high strength. 

[0008] Referring to the process for manufacturing the 
pulley 301, the hub 302 is ?rst formed by extrusion molding 
a cylinder from a composite material and cutting it. Then, 
the hub 302 is set in a pulley casting mold and a molten 
aluminum alloy is poured into the mold. 

[0009] The pulley manufacturing process described above 
requires the separate steps of making tWo parts, the hub 302 
of a composite material and the disk 303 of an aluminum 
alloy, and its production calls for a great deal of time and 
labor. The Working conditions in the manufacturing process 
of both the hub 302 and the aluminum alloy disk 303 are 
complicated and troublesome. 

[0010] The process for manufacturing a composite mate 
rial disclosed in JP-A-2002-66724 Will noW be described 
With reference to FIGS. 11A, 11B and 11C. 

[0011] A product 311 of a composite material as shoWn in 
FIG. 11A includes a base portion 312 and a plurality of ?ns 
313 formed on a surface of the base portion 312. 

[0012] Firstly, a metal matrix composite material 314 is 
produced from an aluminum alloy 315 and ?ne particles 316 
of silicon carbide and formed into a block 317, as shoWn in 
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FIG. 11B. Secondly, the block 317 Which has been heated is 
placed in a mold 318 (having ?n spaces 319) and com 
pressed. 

[0013] When it is compressed, the aluminum alloy 315 
?oWs into the ?n spaces 319 and forms aluminum alloy ?ns 
313, as shoWn in FIG. 11C. 

[0014] According to this process for manufacturing a 
composite material, hoWever, it is impossible to incorporate 
?ne particles of silicon carbide adequately into the ?ns 313, 
though it may be possible to save the time and labor for its 
manufacture, and the ?ns 313 are exclusively of an alumi 
num alloy and too loW in strength. It is impossible to 
distribute a desired proportion by volume of silicon carbide 
in the center of each ?n 313 and as a result, it is di?icult to 
utiliZe the strength of a composite material e?fectively. 

[0015] Thus, there is sought an art Which makes it possible 
to increase the strength of the disk portion of a brake drum 
of a metal matrix composite material (MMC) and manufac 
ture a brake drum having a disk portion of improved strength 
Without calling for a great deal of time and labor. 

SUMMARY OF THE INVENTION 

[0016] According to an aspect of the present invention, 
there is provided a cup-shaped brake drum comprising: a 
disk portion to Which an axle is secured; and a cylindrical 
portion protruding from the outer edge of the disk portion in 
parallel to the axle, the brake drum being formed from a 
composition containing ceramics dispersed in a metal 
matrix, the disk portion having a high ceramic content and 
the cylindrical portion having a ceramic content decreasing 
gradually from the outer edge of the disk portion. Thus, the 
brake drum advantageously has its strength elevated in its 
disk portion Which Will be subjected to an axial force When 
the bolts are tightened, though it does not rely upon any 
combination of a composite material and an ordinary metal 
not forming any composite material. 

[0017] The disk portion preferably has along its outer edge 
a conical part to Which the cylindrical portion is connected. 
The conical part enables the matrix metal to How substan 
tially uniformly in every radial direction from the shape of 
a preform When the preform set in a mold is horizontally 
stretched for press forming, so that it is possible to restrain 
the occurrence of any cold shut from the con?uence of the 
preform, the occurrence of any scraped ?aW or the defor 
mation of any shape by shrinkage, etc. Accordingly, it is 
advantageously possible to achieve a high yield. 

[0018] According to another aspect of the present inven 
tion, there is provided a process for manufacturing a cup 
shaped brake drum having a disk portion to be secured to an 
axle and a cylindrical portion protruding from the outer edge 
of the disk portion in parallel to the axle and having an inner 
peripheral surface With Which a brake shoe may be brought 
into contact to exhibit a braking action, the process com 
prising the step of preparing a perform by dispersing ceram 
ics in a metal matrix and the step of compression-molding 
the perform by applying a higher compression ratio to the 
disk portion than to the rest, so that the matrix is moved from 
the disk portion to its outer edge and the cylindrical portion, 
causing the disk portion to have a high ceramic content and 
the cylindrical portion to have a ceramic content decreasing 
gradually from the outer edge of the disk portion. 
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[0019] Thus, the mere closure of a mold makes it possible 
to obtain a disk portion of increased strength and thereby 
manufacture a brake drum having a disk portion of increased 
strength Without calling for any substantial amount of time 
or labor. 

[0020] The preform preferably has a large thickness along 
its outer edge and a small thickness in the rest thereof, so that 
the outer edge may have a higher compression ratio than the 
rest. 

[0021] The preform having a large thickness in its portion 
for forming the outer edge of the disk portion of a brake 
drum and a small thickness in its portion for forming the rest 
of the brake drum as stated gives a higher compression ratio 
along its outer edge as compression molded than in the rest. 
Thus, the preform having a large thickness along its outer 
edge and a small thickness in the rest thereof and achieving 
a higher compression ratio along the outer edge than in the 
rest eventually makes it possible to manufacture a brake 
drum having an increased strength along its outer edge 
Without having its outer edge altered in structure and Without 
calling for any substantial time or labor. 

[0022] The mold used for the compression molding step 
has its cavity clearances so selected that the disk portion may 
have a higher compression ratio than the rest. Thus, the 
cavity clearances of the mold can be relied upon for select 
ing the ceramics content by volume of the disk portion and 
manufacturing a brake drum having a disk portion of 
increased strength Without calling for any substantial time or 
labor. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0023] Several preferred embodiments of this invention 
Will noW be described in detail With reference to the accom 
panying draWings, in Which: 

[0024] FIG. 1 is a sectional vieW of a drum brake includ 
ing a brake drum according to this invention; 

[0025] FIGS. 2A to 2C are a sectional vieW of the brake 
drum shoWn in FIG. 1 and fragmentary enlarged vieWs 
thereof, respectively; 
[0026] FIGS. 3A to 3D are vieWs shoWing a method of 
preparing a metal matrix composite material for forming a 
preform; 
[0027] FIG. 4A is a vieW shoWing a preform formed from 
the metal matrix composite material shoWn in FIG. 3C; 

[0028] FIG. 4B is a vieW shoWing the heating of the 
preform as formed; 

[0029] FIGS. 5 to 8 are vieWs shoWing the compression 
molding step of a manufacturing process according to this 
invention; 
[0030] FIG. 9 is a vieW shoWing another type of preform 
embodying this invention; 
[0031] FIG. 10 is a vieW shoWing a pulley knoWn in the art 
and formed partly from a composite material; and 

[0032] FIGS. 11A to 11C are vieWs shoWing a process 
knoWn in the art for manufacturing a composite material. 

DETAILED DESCRIPTION OF THE 
PREFERRED EMBODIMENTS 

[0033] Referring noW to FIG. 1, the drum brake 11 has a 
brake shoe 13 attached expansibly to an axle tube 12 by a 
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plate not shoWn and having a lining 14 and a brake drum 16 
?xed integrally to a drive or driven axle 15 by a ?xing pin 
not shoWn and rotatable With the axle 15 and the brake shoe 
13 can be pressed in the directions of arroWs a against the 
inner surface 17 of the brake drum 16 to apply friction 
thereto to stop the rotation of a Wheel 21. 

[0034] The Wheel 21 has a Wheel 22 and a tire 23 attached 
to the Wheel 22. The Wheel 21 is connected to the axle 15 by 
a plurality of bolts 24 and a plurality of Wheel nuts 25. 

[0035] The brake drum 16 has the shape of a cup de?ned 
by a disk portion 27 ?xed to the axle 15 and a cylindrical 
portion 31 protruding from the outer edge 28 of the disk 
portion 27 in parallel to the axle 15. Its inner surface 17 
receives the pressing force of the brake shoe 13. Reference 
numeral 32 denotes holes made through the disk portion 27 
for the bolts 24 to pass therethrough. 

[0036] FIGS. 2A to 2C shoW a molded drum 33 from 
Which the brake drum 16 of this invention can be obtained. 

[0037] The molded drum 33 shoWn in FIG. 2A is substan 
tially of the same shape as the brake drum 16 shoWn in FIG. 
1. 

[0038] The molded drum 33 has a disk portion 27 and a 
cylindrical portion 31 protruding from the outer edge 28 of 
the disk portion 27 like the brake drum 16 (see FIG. 1). The 
disk portion 27 has a connecting part 34 and a conical part 
36 formed along the outer circumference 35 of the connect 
ing part 34 forming the outer circumference 35 of the disk 
portion 27. The cylindrical portion 31 is contiguous to the 
conical part 36. 

[0039] The cylindrical portion 31 has an inner surface 17 
Which is a portion formed by the molded drum 33 being 
Worked by a machine tool, for example, cut and grind 
?nished. H1 indicates the height of a preform as molded, or 
the thickness of the disk portion 27 (connecting part 34) 
excluding the conical part 36. 

[0040] The conical part 36 is contiguous to the outer 
circumference 35, is inclined upWardly (as shoWn by an 
arroW b) by a speci?c angle 6 and extends radially outWardly 
by a speci?c distance L1. It is a portion upon Which a large 
force bears When a surface pressure p is applied to the 
cylindrical portion 31 by the brake shoe 13 (see FIG. 1) for 
braking purposes. 

[0041] FIG. 2B is a symbolically enlarged illustration of 
part b in FIG. 2A. 

[0042] The disk portion 27 is a portion so molded as to 
contain about 38% of ceramics 42 in a metal 41. An 
aluminum alloy Was used as the metal 41. The ceramics 42 
are, for example, aggregates 43 of alumina. 

[0043] The ceramic content by volume Vf (%) is 
expressed as (Ceramics volume/(Matrix volume+Ceramics 
volume))><l00. 
[0044] The ceramic content by volume Vf of the disk 
portion 27 is expressed as Vm (about 38%). Its Young’s 
modulus is expressed as Em. 

[0045] The ceramic content by volume Vf of the conical 
part 36 (see FIG. 2A) is expressed as Vc (about 38%). Its 
Young’s modulus is expressed as Ec, Which is equal to Em. 
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[0046] FIG. 2C is a symbolically enlarged illustration of 
part c in FIG. 2A. 

[0047] The cylindrical portion 31 is a portion so molded as 
to contain about 20% of ceramics 42 in the metal 41. 

[0048] The ceramic content by volume Vf of the cylindri 
cal portion 31 is expressed as Ve (about 20%). Its Young’s 
modulus is expressed as Ee, Which is loWer than Em. 

[0049] Thus, the ceramic content by volume Vf of the 
brake drum 16 (see FIG. 1) gradually decreases from its disk 
portion 27 to its cylindrical portion 31. Accordingly, the 
brake drum 16 (FIG. 1) has a Young’s modulus decreasing 
gradually from its disk portion 27 to its cylindrical portion 
31. 

[0050] Without relying upon any combination of a com 
posite material and a metal, the brake drum 16 shoWn in 
FIG. 1 has its strength elevated in its disk portion 27 Which 
Will be subjected to an axial force When the bolts 24 are 
tightened, since its disk portion 27 has a high ceramic 
content equal to about 38% by volume, While the outer edge 
28 of its disk portion 27 and its cylindrical portion 31 have 
a ceramic content decreasing gradually to about 20% by 
volume, as stated above. 

[0051] The conical part 36 enables the matrix metal to 
How substantially uniformly in every radial direction from 
the shape of a preform When the preform set in a mold is 
horizontally stretched for press forming, so that it is possible 
to restrain the occurrence of any cold shut from the con?u 
ence of the preform, the occurrence of any scraped ?aW or 
the deformation of any shape by shrinkage, etc., since the 
conical part 36 is formed along the outer circumference 35 
of the disk portion 27 and the cylindrical portion 31 is 
connected to the conical part 36, as shoWn in FIG. 2A. 
Accordingly, it is possible to achieve a high yield. 

[0052] As the conical part 36 enables the matrix metal to 
How substantially uniformly in every radial direction from 
the shape of the preform, it is possible to loWer the mold 
temperature and the preform heating temperature and 
thereby improve productivity. 
[0053] Description Will noW be made of a process for 
manufacturing the brake drum 16 (FIG. 1) of a metal matrix 
composite material. 

[0054] While the process for manufacturing a brake drum 
has the steps of preparing a preform and compression 
molding it, the steps of producing a composite material, 
preparing a preform, heating the preform and compression 
molding it Will noW be described separately from one 
another. 

[0055] FIGS. 3A to 3D and 4A and 4B shoW the step of 
preparing a preform for the manufacturing process of this 
invention, i.e. the steps of producing a composite material 
and preparing a preform therefrom. 

[0056] Referring ?rst to the step of producing a composite 
material, a matrix and ceramics are mixed to produce a metal 
matrix composite material. More speci?cally, an aluminum 
alloy 45 conforming to JIS A6061 is used as the matrix 
(metal 41). Alumina aggregates 43 are used as the ceramics. 

[0057] FIG. 3B is an enlarged vieW of part b in FIG. 3A, 
shoWing aggregates 43 symbolically. Each aggregate 43 is a 
lump of particles 46 of alumina (A1203). Each aggregate 43 
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has a diameter of about 50 um. The particles 46 of alumina 
(A1203) have a diameter of about 1 um. 

[0058] It is also possible to use ceramics other than 
particles of alumina (A1203). Reinforcing materials Which 
can be used instead of ceramics include carbon ?bers 
(?laments or staple ?bers). 

[0059] Referring ?rst to FIG. 3A, an aluminum alloy 45 
having a speci?c Weight is melted, aggregates 43 having a 
speci?c Weight are placed in the molten aluminum alloy 45 
and the alloy is stirred. The stirred aluminum alloy 45 is 
placed in an appropriately shaped and siZed ingot mold 47 
(see FIG. 3C) and alloWed to solidify, Whereby a block of a 
metal matrix composite material 48 (see FIG. 3C) is 
obtained. 

[0060] Referring to FIG. 3C, the block of the metal matrix 
composite material 48 is Worked into a speci?c siZe for 
preparing a preform. D1 indicates its diameter. 

[0061] FIG. 3D is an enlarged vieW of part d in FIG. 3C, 
shoWing the metal matrix composite material 48 symboli 
cally. The metal matrix composite material 48 is composed 
of the aluminum alloy 45 and the aggregates 43 of alumina 
particles 46. 

[0062] The ceramic content by volume Vf of the metal 
matrix composite material 48 is expressed as Vb (about 23 
to 24%). Its Young’s modulus is expressed as Eb (Eb<Em). 

[0063] In the step of preparing a preform as shoWn in FIG. 
4A, the metal matrix composite material 48 is cut by a cutter 
51 to form a preform 52 having a height (or Width) H. H is 
also the height of the preform 52 yet to be Worked upon. The 
preform is a blank Which has not been preliminarily Worked 
upon. 

[0064] The preform 52 prepared from the metal matrix 
composite material 48 is conveyed to the station Where it is 
heated. In the step of heating the preform as shoWn in FIG. 
4B, the preform 52 is heated by a heating fumace 54 under 
speci?c temperature conditions. The heating furnace 54 has 
a furnace body 55, a heater 56, a thermocouple 57 and a 
control unit 58 for controlling the heater 56 in accordance 
With information from the thermocouple 57 and pre-selected 
conditions. 

[0065] The speci?c temperature employed as the tempera 
ture conditions for the preform heating step is a temperature 
Which is in the vicinity of the melting temperature of the 
aluminum alloy 45 and can be set for a split mold 61 (see 
FIG. 5). The aluminum alloy conforming to I IS A6061 is, for 
example, held at a temperature of 580° C. to 7500 C. The 
preform 52 is taken out at a temperature of, for example, 
7000 C. and conveyed to the station Where it is compression 
molded. 

[0066] Description Will noW be made of the step of 
compression molding the preform With reference to FIGS. 5 
to 8. Referring to FIG. 5, the preform 52 having a tempera 
ture of 7000 C. is set in the split mold 61 as shoWn by a 
tWo-dot chain line and the press 62 in Which the split mold 
61 is installed is operated to mold the preform 52 into a 
speci?c shape. The split mold 61 has a split upper punch 63 
and a loWer die 64. The split upper punch 63 has a centrally 
situated inner punch 65, an outer punch 66 situated outside 
the inner punch 65 and a punch temperature control device 
67. In the example shoWn, the inner punch 65 is not loWered 
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or raised itself, but is ?xed to the outer punch 66 and lowered 
With it to the lower limit of the split upper punch 63. 

[0067] The inner punch 65 has a convex centering mold 
surface 71, a ?at mold surface 72 surrounding the centering 
mold surface 71 and a curved comer mold surface 73 
surrounding the ?at mold surface 72. The punch temperature 
control device 67 has a plurality of punch heaters 74 and a 
punch temperature sensor 75 and heats and holds the split 
upper punch 63 at a speci?c temperature (for example, 3000 
C.). 
[0068] The loWer die 64 has a main body 77, an ejector 78 
installed in the center of the main body 77 and a die 
temperature control device 81. The die temperature control 
device 81 has a plurality of die heaters 82 and a plurality of 
die temperature sensors 83 and heats and holds the loWer die 
64 at a speci?c temperature (for example, 300° C.). 

[0069] The press 62 is operated to force the inner punch 65 
into the preform 52 having a temperature of 700° C. and set 
in the split mold 61. 

[0070] When the inner punch 65 is forced by a stroke S1 
into the preform 52 as shoWn in FIG. 6, its matrix or 
aluminum alloy 45 having a good ?uidity at 7000 C. begins 
to be compressed and also ?oWs radially outWardly of the 
preform from among the aggregates 43 as shoWn by arroWs 
d. On the other hand, the aggregates 43 hardly move 
laterally, but move doWn and begin to break by contacting 
or striking upon one another into smaller aggregates or 
alumina (A1203) particles. 

[0071] When the split upper punch 63 is further loWered 
until it reaches its loWer limit, a molded drum 33 is obtained 
as shoWn in FIG. 7. The aluminum alloy 45 continues to 
How radially outWardly until the split upper punch 63 
reaches its loWer limit, Whereupon the molded drum 33 is 
obtained. On the other hand, the aggregates 43 turn into 
smaller aggregates or alumina (A1203) particles and almost 
all of them stay Within the limit of the outside diameter D1 
(FIG. 5) of the preform and in the disk portion 27 of the 
molded drum 33, While the rest thereof is forced radially 
outWardly by the aluminum alloy 45 ?oWing radially out 
Wardly. As a result, the disk portion 27 of the molded drum 
33 has a ceramic content by volume Vf raised to Vm (about 
38%) and has a Young’s modulus Em, While its cylindrical 
portion 31 has a ceramic content by volume Vf loWered to 
Ve (about 20%) and has a Young’s modulus Be. 

[0072] The molded product has a compression ratio Rh 
expressed as Rh=H/H1, Where H is the height of the preform 
still to be Worked upon and H1 is the height of the preform 
as Worked upon. The disk portion 27 has a compression ratio 
Rh (=H/H1) of, say, 6.5. No compression ratio Rh is set for 
any portion other than the disk portion 27. No compression 
ratio Rh is set for the cylindrical portion 31 When the shape 
of the preform 52 is used. Thus, the compression molding 
step is the step of compressing the disk portion 27 at a higher 
compression ratio than the cylindrical portion 31. 

[0073] As the preform 52 is so compressed during the 
compression molding step that the molded product may have 
a higher compression ratio in its disk portion 27 than in any 
other portion thereof, and a higher ceramic content in its disk 
portion 27 than in its cylindrical portion 31 having a ceramic 
content decreasing gradually from the outer edge 28 of the 
disk portion 27, it is sufficient to close the split mold 61 to 
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raise the strength of the disk portion 27 and manufacture a 
brake drum 16 having its disk portion 27 improved in 
strength Without calling for any substantial amount of time 
or labor. 

[0074] The split mold 61 has a cavity 86 in Which the 
molded drum 33 is formed When the split mold 61 is closed. 
The split mold 61 has a cavity clearance C1 Which is a 
distance betWeen the centering mold surface 71 of the inner 
punch 65 and the ejector 78 in the loWer die 64, and Which 
may, for example, be set at 4 mm. It also has a cavity 
clearance C2 Which is a distance betWeen the ?at mold 
surface 72 of the inner punch 65, and Which may, for 
example, be set at 10 mm. As a result, the portion 87 molded 
in the cavity clearance C1 has a compression ratio Rh 
expressed as Rh=H/4, While the connecting portion 34 
molded in the cavity clearance C2 has a compression ratio 
Rh expressed as Rh=H/l0, so that the cavity clearance C1 
achieves a higher compression ratio than the cavity clear 
ance C2 and the portion 87 molded in the cavity clearance 
C1 has, therefore, a higher ceramic content by volume Vf 
than any other portion. 

[0075] The cavity clearances C1 and C2 of the split mold 
61 used in the compression molding step may be so selected 
as to vary the compression ratio of the disk portion 27 of the 
brake drum 16 (FIG. 1) and thereby its ceramic content by 
volume. When they are so selected that the disk portion 27 
has a higher compression ratio than any other portion, it is 
possible to manufacture a brake drum 16 having its strength 
increased in its disk portion 27 Without calling for any 
substantial amount of time or labor. 

[0076] Finally, the split mold 61 is opened to eject a 
molded drum 33, as shoWn in FIG. 8. More speci?cally, the 
split upper punch 63 is raised and the ejector 78 in the loWer 
die 64 is projected (e.g., by using pneumatic equipment) to 
release the molded drum 33 from the loWer die 64. This step 
terminates one cycle of brake drum molding. Return to FIG. 
5 to start another cycle. 

[0077] Reference is noW made to FIG. 9 explaining a 
different manufacturing process embodying this invention. 
This process is characterized by employing a different type 
of preform 52B. The preform 52B has a ?rst block portion 
91 adapted to form an outer edge 28 and a second block 
portion 92 adapted to form the remaining or connecting 
portion 34. The outer edge 28 corresponds to the comer 
portion and covers substantially the same area With the 
conical part 36 (FIG. 2A). 

[0078] The ?rst block portion 91 has a preform height Nb1 
Which is larger than the preform height Hb2 of the second 
block portion 92. The preform 52B having a larger thickness 
in its portion adapted to form the outer edge 28 than in its 
remaining portion as described makes it possible to give a 
higher compression ratio to the outer edge 28 than to any 
other portion and thereby manufacture a brake drum 16 
having its strength increased in its outer edge 28 Without 
altering the outer edge 28 in construction and Without calling 
for any substantial amount of time or labor. 

[0079] Referring to the process for manufacturing a brake 
drum, the central portion of a mold, such as the centering 
mold surface 71 of the split mold 61, is pressed against the 
central portion of the preform 52B and its radially outWard 
portion, such as the ?at mold surface 72 of the split mold 61, 
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is successively pressed thereagainst, so that the material of 
the preform 52B can be caused to How and extend from its 
center substantially uniformly in every radially outward 
direction, thereby restraining the occurrence of any cold shut 
from the con?uence of the preform material or any phenom 
enon impairing the shape of a molded product, such as 
shrinkage. Therefore, it is advantageously possible to realiZe 
a good yield. 

[0080] Although the brake drum and manufacturing pro 
cess embodying this invention have been described as being 
applied to a vehicular brake drum, this invention is appli 
cable to any cup-shaped component having a bottom con 
nected to another part or structure, or any other ordinary 
machine part. 

[0081] Obviously, various minor changes and modi?ca 
tions of the present invention are possible in the light of the 
above teaching. It is therefore to be understood that Within 
the scope of the appended claims the invention may be 
practiced otherWise than as speci?cally described. 

1. A cup-shaped brake drum comprising: 

a disk portion to Which an axle is secured; and 

a cylindrical portion protruding from the outer edge of the 
disk portion in parallel to the axle, 

the brake drum being formed from a composition con 
taining ceramics dispersed in a metal matrix, the disk 
portion having a high ceramic content and the cylin 
drical portion having a ceramic content decreasing 
gradually from the outer edge of the disk portion. 
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2. A brake drum according to claim 1, Wherein the disk 
portion preferably has along an outer edge thereof a conical 
part to Which the cylindrical portion is connected. 

3-5. (canceled) 
6. A brake drum comprising: 

a disk portion to Which an axle is to be secured, the disk 
portion having an outer edge; and 

a cylindrical portion protruding from the outer edge of the 
disk portion in parallel to the axle, 

the disk portion and the cylindrical portion being formed 
from a composition containing ceramics dispersed in a 
metal matrix, the disk portion having a ?rst ceramic 
content and the cylindrical portion having a second 
ceramic content, Wherein the ?rst ceramic content is 
greater than the second ceramic content. 

7. A brake drum according to claim 6, Wherein the disk 
portion has along said outer edge thereof a conical part to 
Which the cylindrical portion is connected. 

8. A brake drum according to claim 1, Wherein the disk 
portion includes holes formed therethrough. 

9. A brake drum according to claim 6, Wherein the disk 
portion includes holes formed therethrough. 

10. A brake drum according to claim 1, Wherein the 
cylindrical portion is contiguous to the outer edge of the disk 
portion. 

11. A brake drum according to claim 6, Wherein the 
cylindrical portion is contiguous to the outer edge of the disk 
portion. 


