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(54) Method for manufacturing forged product, and apparatus for manufacturing forged product

(57) This invention is directed to a method for man-
ufacturing metal which includes a step of melting a
forged material, and a step of casting a molten forged
material to obtain a preform (51-53) made of forged ma-
terial, and a step of forging the preform (51-53) made of
forged material, and an apparatus therefor. The preform
(51-53) made of forged material comprises one or more

of standardized preforms made of forged material hav-
ing an approximately cylindrical form with the same
cross sectional shape, but a different length. According
to the present method and the present apparatus, one
may produce metal products to which excellent me-
chanical properties are impaired by subjecting stand-
ardized preforms (51-53) to the forging treatment with
an improved productivity and reduced production cost.
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Description

[0001] The present invention relates to a method for
manufacturing a forged product capable of producing for
various forged products having different sizes and
shapes from a preform made of forged material obtained
by casting a molten forged material, an apparatus for
forged product manufacturing therefor, and relates to a
preform made of forged material therefor. More particu-
larly, the present invention relates to a method for man-
ufacturing a forged product and an apparatus for man-
ufacturing a forged product having a big variation in size
and shape, for example, vehicle suspension parts for an
automobile or the like, by using one or a very few stand-
ardized preform made of forged materials and forging
it, thereby the productivity is improved even in a method
for manufacturing metal products such complicated
shapes with various sizes, and relates to the standard-
ized preform made of forged material.
[0002] To prevent global warming that is one of global
environmental problems, reduction in fuel consumption
of an automobile is required on a global scale. To reduce
the fuel consumption, weight reduction techniques of an
automobile are considered to be the most significant. It
is because an automobile having reduced weight caus-
es reduced load on a power source to allow reduction
in fuel consumption of not only a gasoline engine, but
also of any power source. A most approachable weight
reduction technique is to change a material to be used
to a weight reduction material.
Typically, using an aluminum alloy material, many auto-
mobile parts such as an engine cylinder head or an en-
gine cylinder block have been manufactured and used.
[0003] However, most of the parts are what is called
cast products. The cast products are easy to manufac-
ture, but there is a limit of improvement in mechanical
strength. Thus, it is difficult to use the cast products for
automobile parts such as suspension parts that need to
be less corrosive, have a sufficient strength and a good
extending property, and have fewer defects, and that
significantly relate to safety.
Instead, forged products or squeeze cast products (low
speed injection molded products) have been manufac-
tured and used.
[0004] However, the forged products or the squeeze
cast products have a problem to be solved of high cost,
and applications thereof are extremely limited. The rea-
son why an aluminum forged product that uses a con-
ventional A6061 alloy or the like and is preferably used
for the suspension part for the automobile is high in cost
is mainly that the forged material per se is high in cost,
and also that the number of manufacturing steps is
large . Further, for example, a squeeze cast product us-
ing an AC4CH alloy needs a large number of manufac-
turing steps and is low in injection speed, thus prevent-
ing an increase in productivity and cost reduction.
[0005] On the other hand, it is clearly difficult to apply
general cast products to the suspension parts used in

hostile environments, because of the limited improve-
ment of mechanical properties even if cleaning molten
metal and the like causes reduction in occurrence of de-
fects.
[0006] Thus, there have been increasing needs for re-
viewing a manufacturing process of the forged product
having high mechanical strength to reduce costs. Usu-
ally, when an aluminum forged product is manufactured,
a forged material of a wrought material in the form of a
round bar is bought, cut into a length according to a met-
al product to be produced, and then, forged with a die,
and separated into the product and burrs to obtain the
product. Generally, the burrs are picked up by a collec-
tion service and recycled for use in miscellaneous cast
products. The burrs separated from the product account
for appropriately 30% of a starting material before the
die forging. That is, only 70% of the forged material is
used for the product, causing a big waste in terms of
availability of the starting material. Thus, it is considered
that reducing this waste reduces costs.
[0007] Specifically, melting unnecessary burrs gener-
ated by forging together with a new forged material such
as of a wrought material, casting, molding, and then
forging obtained molten metal to obtain a forged prod-
uct, and performing post treatment such as heat treat-
ment to produce a metal product causes the burrs to be
recycled, and allows the availability of the starting ma-
terial to reach appropriately 100%. This achieves cost
reduction compared to the conventional forged prod-
ucts, since starting material costs form a large propor-
tion of total costs for a forged metal product. Thus, the
forged metal product having good mechanical proper-
ties can be provided at low cost to meet market needs.
[0008] However, though the starting material costs
are reduced by the manufacturing process of melting,
casting, and molding the forged material, a new equip-
ment cost for a smelter or a casting apparatus is re-
quired to cause the necessity for depreciation of an ini-
tial cost. Thus, cost reduction is achieved compared to
the conventional forged product, but is not achieved
compared to the cast product or the squeeze cast prod-
uct, so that there has been a continuing need for stud-
ying to achieve further cost reduction.
[0009] Thus, a metal product lower in cost has been
required as a forged metal product that needs good me-
chanical properties like strength and extension, such as
a vehicle suspension part for an automobile or the like
used on a strict condition, but no appropriate metal prod-
uct has been proposed.
[0010] The present invention has been completed, in
view of the above described problems, and its preferred
object is to improve productivity and allow to produce
metal products at lower cost, with reviewing a process
for manufacturing metal products having good mechan-
ical properties provided by forging. Further, another pre-
ferred object is to use, for example, an aluminum alloy
as metal to provide a light and strong vehicle suspension
part for an automobile or the like at lower cost, thus re-
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ducing fuel cost of the automobile to reduce discharged
carbon dioxide and to contribute to environmental pro-
tection measures such as preventing global warming.
[0011] To address the above described problems, the
inventors have studied conventional forging processes
and related processing thereof. They have found, as a
result of trials and errors, that the above described pre-
ferred objects can be achieved by manufacturing metal
products, in case of manufacturing such metal products
by a forging treatment, through a process comprising
the step of obtaining a preform made of a forged material
with melting the forged material once, and the step of
casting thus obtained preform made of a forged materi-
al. And even if the metal products have different sizes
and shapes, one produces metal products by using one
type if possible, and few types, even plural types are
required, of standardized preform made of forged ma-
terials without casting the preform made of forged ma-
terial corresponding to the sizes or shapes of the metal
products, and forging the preform made of forged ma-
terial.
[0012] Specifically, according to one aspect of the
present invention, there is provided a method for man-
ufacturing forged products having different sizes and
shapes from a forged material which includes a step of
melting a forged material to obtain a molten metal, a step
of casting the molten metal to obtain a preform made of
forged material, and a step of forging the preform made
of forged material to obtain a forged product, character-
ized in that the preform made of forged material has one
standardized outer shape substantially of a cylinder or
a predetermined number of standard outer shapes with
the same sectional shape and different length.
[0013] In the present invention, the sectional shape of
the preform made of forged material is preferably ex-
tremely simple and substantially cylindrical.
[0014] According to the method for manufacturing a
forged product of the present invention, a vehicle sus-
pension part can be preferably manufactured as a metal
product having more desirable mechanical properties
by post treatment, for example, heat treatment of the
forged product. An aluminum alloy can be preferably
used as the forged material.

In another aspect, the present invention provides
a preform made of forged material for use in the above
described method for manufacturing a forged product,
and has one standard outer shape substantially of a cyl-
inder or a predetermined number of standard outer
shapes with the same sectional shape but different
length.
[0015] According to another aspect of the present in-
vention, there is provided an apparatus for manufactur-
ing forged products having different sizes and shapes
from a forged material, which includes at least: melting
means for melting the forged material to obtain molten
metal; casting means for casting the molten metal to ob-
tain a preform made of forged material; and forging
means for forging the preform made of forged material

to obtain a forged product, characterized in that the pre-
form made of forged material has one standard outer
shape substantially of a cylinder or a predetermined
number of standard outer shapes with the same sec-
tional shape but different length.

Fig. 1 shows a schematic block flow of an embodi-
ment of a method for manufacturing a forged prod-
uct according to an embodiment of the present in-
vention.
Fig. 2 shows a schematic block flow of an example
of a known method for manufacturing a forged prod-
uct.
Fig. 3 is a perspective view of an embodiment of
standard outer shapes of preform made of forged
materials used in the method for manufacturing a
forged product according to an embodiment of the
present invention.
Fig. 4 is a perspective view of an embodiment of a
preform made of forged material used in the method
for manufacturing a forged product according to an
embodiment of the present invention.
Fig. 5 is a perspective view of an embodiment of a
forged product having different sizes and shapes
obtained by the method for manufacturing a forged
product according to an embodiment of the present
invention.
Fig. 6 is a top view of another embodiment of a
forged product having different sizes and shapes
obtained by the method for manufacturing a forged
product according to an embodiment of the present
invention.
Fig. 7 is a top view of a further embodiment of a
forged product having different sizes and shapes
obtained by the method for manufacturing a forged
product according to an embodiment of the present
invention.

[0016] Now, embodiments of a method for manufac-
turing a forged product, embodiments of an apparatus
for manufacturing a forged product, and embodiment of
a preform made of forged material, according to the
present invention, will be described in detail. The
present invention is not limited to the embodiments, but
various changes, modifications, and improvements may
be made based on knowledge of those skilled in the art
without departing the scope of the present invention.
[0017] For example, a metal product that is produced
by forging an aluminum alloy will be described as a typ-
ical metal product in the detailed description. However,
the present invention is preferably directed to an inven-
tion by which the productivity has been improved by
standardizing a preform made of forged material so as
to reduce the number of a preform made of forged ma-
terial required to produce even metal products have dif-
ferent sizes and shapes; said invention preferably being
directed to a method for manufacturing a forged product
through the steps of melting and casting a forged mate-
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rial as a starting material to obtain a preform made of
forged material, and forging thus prepared preform
made of forged material to obtain a metal product having
good mechanical properties, and an apparatus for man-
ufacturing a forged product thereof. Herein, the term
"metal as the forged material" means a forged material
having high plasticity appropriate for forging, and being
formed by forging to be a metal product, but it is not con-
sidered to be limitative. For example, the metal may in-
clude carbon steel (such as S40C) or special steel (such
as chrome molybdenum steel) as an iron based alloy,
or a magnesium alloy, other than the aluminum alloy
(A6061).
[0018] The preform made of forged material refers to
a forged material that is cast and previously cast by a
casting apparatus for die forging in a forging apparatus,
and means a cast forged material.
[0019] The present invention provides the method for
manufacturing a forged product for melting and casting
the forged material to obtain the preform made of forged
material, and forging the preform made of forged mate-
rial to obtain the forged product. The present invention
has a feature of forging the preform made of forged ma-
terial that has one standard outer shape substantially of
a cylinder or a predetermined number of standard outer
shapes with the same sectional shape and different
lengths, even when producing various forged products
having different sizes and shapes.
[0020] If the metal product is produced by forging
through the manufacturing process of once melting and
casting the starting material that is the forged material
to obtain the preform made of forged material, and forg-
ing the preform made of forged material, scrap such as
burrs can be recycled to reduce starting material costs.
However, if the size or the shape of the preform made
of forged material is changed according to the metal
product to be produced in this manufacturing process
as in pretreatment of conventional forging in which a
round bar of the forged material is cut to match the size
and the shape of the metal product, a casting mold for
each metal product must be prepared to increase equip-
ment costs, and to reduce productivity since the casting
mold needs replacement for each time.
[0021] In the present invention, the preform made of
forged material is standardized to preferably have one
standard outer shape, thereby reducing the equipment
costs and reducing manpower to maintain and control
the casting mold. Thus, the casting mold needs no re-
placement during the manufacturing process to in-
crease production speed and improve throughput.
[0022] The preform made of forged material can be,
for example, forged with a die without being cut before
forging. Cutting the round bar such as of a wrought ma-
terial on the market to match the metal product and
chamfering in the pretreatment of conventional forging
is no longer necessary.
[0023] When a forging ratio of the preform made of
forged material to the metal product is not large enough

to obtain good forging effects according to the size and
the shape of the metal product, it is preferable to prepare
a preform made of forged material matching the metal
product in addition to one preform made of forged ma-
terial. It is because the metal product having no desira-
ble mechanical properties provided by forging does not
meet market's needs even if the cost is low. However,
to improve productivity and reduce costs, the number of
the preform made of forged materials is desirably as
small as possible. When manufacturing metal products
to which the forged product is preferably applied, for ex-
ample, vehicle suspension parts for an automobile or
the like, one to three types of preform made of forged
materials can constitute parts for the same automobile
class.
[0024] In the method for manufacturing a forged prod-
uct using the preform made of forged material preferably
having one standard outer shape proposed in the
present invention, the outer shape of the preform made
of forged material is determined to match the largest
metal product as long as sufficient forging effects can
be obtained. Thus, compared to when many preform
made of forged materials are prepared, burrs separated
from the product after die forging may increase. How-
ever, in the present invention, the burrs can be melted
and recycled, causing no waste.
[0025] Now, the present invention will be described in
detailed with reference to the drawings. First, the meth-
od for manufacturing a forged product will be described
compared to a conventional method with reference to a
block flow. Fig. 2 shows a schematic block flow of an
example of a conventional method for manufacturing a
forged product. A forged material such as of a wrought
material is bought as a new material 8, and, for example,
forged with a die in a forging apparatus 63 to obtain a
forged product 9, then heat treatment is preferably per-
formed in a post treatment apparatus 64 to obtain a met-
al product 7 having more desirable mechanical proper-
ties. Burr materials 5 generated by the die forging in the
forging apparatus 63 are discarded out of a system, and
picked up by a collection service. The burr materials 5
account for 30% of the new material 8. The forged ma-
terial on the market is in the form of a long round bar,
and an outer surface thereof is coated with an oxide film,
so that usually, before forging in the forging apparatus
63, the oxide film of the new material 8 is removed, the
long new material 8 is cut into a length according to the
metal product 7 (or the forged product 9), and edges of
cut surfaces are chamfered to be smooth in a pretreat-
ment apparatus 65.
[0026] Fig. 1 shows a schematic block flow of an em-
bodiment of a method for manufacturing a forged prod-
uct according to the present invention. As in the conven-
tional method, a forged material is, for example, forged
with a die in a forging apparatus 63 to obtain a forged
product 9, and then heat treatment is preferably per-
formed in a post treatment apparatus 64 to obtain a met-
al product 7 having more desirable mechanical proper-
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ties. However, burr materials 5 generated after, for ex-
ample, the die forging in the forging apparatus 63 are
effectively recycled as a starting material and not dis-
carded out of a system. The burr materials 5 are mixed
with a new material 8 in a smelter 61 and melted to be
molten metal, and molded into a preform made of forged
material 6 in a casting apparatus 62. The preform made
of forged material 6 is soon forged in the forging appa-
ratus 63, so that there is no need for removing an oxide
film.
[0027] In the present invention, the burr materials 5
are preferably not discarded and effectively used as the
starting material of the forged product 9. Thus, there is
no need for molding the preform made of forged material
6 obtained by casting to match a size and a shape of a
metal product 7 (or the forged product 9) in order to re-
duce generation of the burr materials 5, and the preform
made of forged material 6 can be standardized to pref-
erably have one standard outer shape and forged.
[0028] When manufacturing the metal products 7 hav-
ing different shapes and sizes, there are no needs for
changing a casting mold of the casting apparatus 62
during a manufacturing process, and cutting the preform
made of forged material 6 and chamfering, thus improv-
ing productivity. When preferable forging effects cannot
be obtained according to the size and the shape of the
metal product 7, a plurality of preform made of forged
materials 6 may be prepared, but for higher productivity,
it is preferable to design a size and a shape of the pre-
form made of forged material 6 to match the metal prod-
uct 7 (or the forged product 9) to be manufactured such
that the number of types of the preform made of forged
materials 6 is as small as possible.
[0029] As shown in the schematic block flow in Fig. 1,
the preform made of forged material 6 is standardized
to preferably have one standard outer shape. Thus,
even if the burr materials 5 more than 30% of the pre-
form made of forged material 6, which is a higher per-
centage than a conventional one, are generated, the
burr materials 5 are returned to the smelter 61 and en-
tirely used in the system effectively. Thus, a volume of
the new materials 8 to be added is constant, and the
starting material costs can be sufficiently reduced re-
gardless of a volume of the burr materials 5 that do not
become the product. The costs for the new material 8
such as of the wrought material that is the starting ma-
terial form a large proportion of total costs for the metal
product 7 by expensive forging, so that even if the metal
product 7 is manufactured through the process of melt-
ing and casting, the cost reduction can be achieved.
[0030] Generation of a large volume of burr materials
5 means that a ratio of the forged material that is forged
with the die to effectively become the forged product 9
and also the metal product 7 to the preform made of
forged material 6 is small. This also contributes to re-
duction in internal defects of the metal product 7.
[0031] The forged material originally has poor casta-
bility, and when the forged material is cast and molded

to obtain the preform made of forged material 6, it is pref-
erable to cause directional solidification and bring
shrinkage cavities or the like to an end of a riser of the
preform made of forged material 6 to prevent the defects
from remaining in a portion to be forged. It is because if
the portion to be forged for the forged product 9 forms
a small proportion of the entire preform made of forged
material 6, the portion to be forged is likely to have de-
sirable quality. However, to prevent the large volume of
burr materials 5 from being unnecessarily generated
and remelted, it is preferable as described above that
the outer shape of the preform made of forged material
6 is basically determined to match the largest metal
product in view of the forging ratio, and the burr materi-
als 5 separated from the product account for approxi-
mately 30 to 50% of the preform made of forged material
6.
[0032] Next, the standard outer shape of the preform
made of forged material will be described. The standard
outer shape refers to a standard size and shape for use
in the preferred method for manufacturing a forged prod-
uct of the present invention. For example, three stand-
ard outer shapes refer to three types of standard outer
shapes in which either of sizes or shapes are different,
or both of sizes and shapes are different.
[0033] In the method for manufacturing a forged prod-
uct of the present invention, the preform made of forged
material preferably has one standard outer shape, and
even if a plurality of standard outer shapes are needed,
it is preferable to limit the number of the standard outer
shapes as small as possible. The standard outer shape
is preferably substantially cylindrical, and the plurality of
standard outer shapes preferably have the same sec-
tional shape and different lengths.
[0034] An example is shown in Fig. 3. Fig. 3 is a side
view of an embodiment of standard outer shapes of pre-
form made of forged materials used in the method for
manufacturing a forged product according to the present
invention. Preform made of forged materials 51 to 53
each include a forged portion 11 and a riser 12, and the
forged portions 11 have circular sections with the same
diameter D and different lengths L.
[0035] The three preform made of forged materials 51
to 53 having the forged portions 11 with the same diam-
eter D and the different lengths L can be molded by one
casting mold having a cavity matching the preform made
of forged material 53 with the longest forged portion 11.
When molding the preform made of forged materials 51,
52, the same casting mold as when molding the preform
made of forged material 53 is used, and a smaller
amount of molten metal is poured into the mold standing
vertically to be solidified such that the forged portion 11
has a desired length L. This allows the casting appara-
tus to accommodate a larger number of types of metal
products simply by adjusting the amount of molten metal
without changing the casting mold, causing no reduction
in productivity.
[0036] Next, the metal product manufactured by the
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preferred method for manufacturing a forged product of
the present invention will be described. According to the
preferred method for manufacturing a forged product of
the present invention, the vehicle suspension part for
the automobile generally used can be preferably man-
ufactured as a final metal product obtained by, for ex-
ample, heat treatment of the forged product produced
by forging the preform made of forged material. More
specifically, the vehicle suspension part for the automo-
bile such as a delivery pipe, a lower arm, or a knuckle
steering can be manufactured.
[0037] Conventional metal products manufactured by
forging have been too expensive to be widely used,
though it has been understood that the products have
good mechanical properties and are appropriate for the
vehicle suspension parts requiring higher strength.
However, the present invention improves productivity,
achieves cost reduction, and facilitates wide use of the
forged products with high performance.
[0038] A lighter vehicle suspension part for the auto-
mobile is preferable, and in the present invention, the
aluminum alloy can be preferably used as the molten
forged material that is the starting material, thus suffi-
ciently achieving reduction in weight.
[0039] Figs. 4 to 7 show the preform made of forged
materials of the present invention, and examples of
shapes of the forged products obtained by forging the
preform made of forged materials by the method for
manufacturing a forged product of the present invention.
The forged products are then subjected to heat treat-
ment or the like to be the vehicle suspension parts for
the automobile, and have significantly different sizes
and shapes. Fig. 5 is a perspective view of a delivery
pipe 2, Fig. 6 is a top view of a lower arm 3, and Fig. 7
is a top view of a knuckle steering 4. The preform made
of forged material 6 alone shown in Fig. 4 can accom-
modate production of such forged products having dif-
ferent shapes and sizes.
[0040] Now, an example of a producing method of the
vehicle suspension part for the automobile that is the
forged product will be shown. For example, an alumi-
num alloy wrought material A6061 (hereinafter also sim-
ply referred to as an A6061 alloy) by the Japanese In-
dustrial Standard can be used as the forged material.
The new A6061 alloy that is a new material, and the
burrs separated from the forged product by die forging
in the forging apparatus, more specifically, by a trimming
apparatus are mixed and melted in a smelter in which a
temperature is kept within a range of approximately 680
to 780°C to obtain molten metal. It is preferable to re-
move inclusion or impure gas and clean the molten met-
al by degassing, deoxidizing, and filtering.
[0041] Then, in the casting apparatus, the molten
metal is poured into the casting mold heated up to ap-
proximately 230 to 270°C and solidified to obtain mold-
ed preform made of forged material 6. The forged ma-
terial has poor castability, so that it is preferable to cause
directional solidification and use, for the casting mold, a

material having high thermal conductivity that is appro-
priate for directional solidification.
[0042] The preform made of forged material 6 is
cooled down to approximately 380 to 520°C that are
temperatures appropriate for forging, then subjected to
rough forging and finish forging in the forging apparatus,
more specifically, by a pressing machine of approxi-
mately 2000 to 4000 ton friction to be the forged product.
The forged product is cooled and then separated into
the product and the burr materials by the trimming ap-
paratus, and the burr materials are mixed with the new
A6061 alloy and reused as the starting material.
[0043] The size and the shape of the preform made
of forged material 6 are preferably determined to secure
a forging ratio of approximately 10:1 to 2:1 before and
after the forging in order to obtain more preferable forg-
ing effects based on the sizes and the shapes of the
delivery pipe 2, the lower arm 3, and the knuckle steer-
ing 4.
[0044] The preform made of forged material 6 prefer-
ably has a simpler shape such as a rectangle shown in
Fig. 4. The forged material has poor fluidity, thus simpler
shapes reduces internal defects. Further, to prevent
splinters from remaining to cause the internal defects, it
is preferable, as shown in Fig. 4, to chamfer corners be-
tween surfaces of the rectangle configuring the forged
portion 11 in the preform made of forged material 6 to
form a small curved surface 21.
[0045] When the preform made of forged material 6
in Fig. 4 is forged to obtain the delivery pipe 2 in Fig. 5,
the forging ratio is approximately 5:1 to 2:1, and the
burrs to be separated account for approximately 30% of
the preform made of forged material 6. For the lower
arm 3 in Fig. 6, the forging ratio is approximately 9:1 to
2:1, and the burrs to be separated account for 10 to 50%
of the preform made of forged material 6. For the knuck-
le steering 4 in Fig. 7, the forging ratio is approximately
8:1 to 3:1, and the burrs to be separated account for
approximately 40% of the preform made of forged ma-
terial 6.
[0046] As described above, the method for manufac-
turing a forged product, the forged product manufactur-
ing apparatus, and the preform made of forged material
according to the present invention preferably improve
productivity and reduce costs in manufacturing the met-
al product having good mechanical properties provided
by forging. Further, using, for example, an aluminum al-
loy as metal to provide the light vehicle suspension part
or the like at lower cost preferably achieves reduction in
fuel cost of the automobile to reduce discharged carbon
dioxide and to contribute to environmental protection
measures such as preventing global warming. This may
be a solution for the global problems.

Claims

1. A method for manufacturing forged products having
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different sizes and shapes from a forged material,
which includes:

a step of melting a forged material to obtain
molten metal;
a step of casting said molten metal to obtain a
preform made of forged material; and
a step of forging said preform made of forged
material to obtain a forged product,

wherein said preform made of forged material
has one standard outer shape substantially of a cyl-
inder or a predetermined number of standard outer
shapes with the same sectional shape and different
lengths.

2. The method for manufacturing forged products hav-
ing different sizes and shapes from a forged mate-
rial according to claim 1, wherein the sectional
shape of said preform made of forged material is
substantially circular.

3. The method for manufacturing forged products hav-
ing different sizes and shapes from a forged mate-
rial according to claim 1 or 2, wherein a metal prod-
uct obtained by heat treatment of said forged prod-
uct is a vehicle suspension part.

4. The method for manufacturing forged products hav-
ing different sizes and shapes from a forged mate-
rial according to any one of claims 1 to 3, wherein
said forged material is an aluminum alloy.

5. A preform made of forged material usable in a meth-
od for manufacturing a forged product according to
any one of claims 1 to 4, wherein the preform made
of forged material has one standard outer shape
substantially of a cylinder or a predetermined
number of standard outer shapes with the same
sectional shape and different lengths.

6. An apparatus for manufacturing a forged product for
producing forged products having different sized
and shapes from a forged material, comprising at
least:

melting means for melting a forged material to
obtain molten metal;
casting means for casting a molten metal to ob-
tain a preform made of forged material; and
forging means for forging a preform made of
forged material to obtain a forged product,

wherein said preform made of forged material
has one standard outer shape substantially of a cyl-
inder or a predetermined number of standard outer
shapes with the same sectional shape and different
lengths.
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