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(67)  Thepresentdisclosure relates to aforging meth-
od and forging apparatus in which at front and rear por-
tions of a workpiece, two products can be simultaneously
shaped, thereby to improve a productivity of compres-
sion-shaping. The forging apparatus includes a press
having upper and lower dies; a tray plate supply assembly
configured to supply, by one pitch, a tray plate from one
side of the press to an opposite side of the press along
a middle portion between front and rear portions of a top
of the lower die such that the tray plate can ascend and
descend each time the upper die is raised; a punching
unit disposed on the upper and lower dies at one side
thereof to continuously form a workpiece fixing hole in
the tray plate; a workpiece plate supply assembly dis-
posed in front of an opposite side of the punching unit
for feeding the workpiece plate by one pitch to a position
below the workpiece fixing hole defined in the tray plate,
wherein the workpiece plate supply assembly forms a
through-protrusion to pass through the workpiece fixing
hole on afront-rear directional middle portion in a portion
of the workpiece plate corresponding to the fed one pitch;
a cutting and pressing and fixing assembly provided on
the upper and lower die at an opposite side of the punch-
ing unit for cutting the workpiece plate to be fed to the
position below the workpiece fixing hole of the tray plate
by one pitch and for pressing and fixing the through-pro-
trusion formed on the middle portion of the cut workpiece
into the workpiece fixing hole; and a pressing and shaping

FORGING METHOD AND FORGING APPARATUS

unit disposed on the upper and lower dies at an opposite
side of the cutting and pressing and fixing assembly for
compressing and shaping the fed workpiece.

[FIG. 4A]
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Description
[TECHNICAL FIELD]

[0001] The present disclosure relates to a forging
method and forging apparatus. More particularly, the
present disclosure relates to a forging method and forg-
ing apparatus in which at front and rear portions of a
workpiece, two products can be simultaneously shaped,
thereby to improve a productivity of compression-shap-

ing.
[BACKGROUND ART]

[0002] Generally, forging is a shaping method that
presses a workpiece such as iron or non-ferrous metal
to cause plastic deformation thereof. The forging work
for compressing the workpiece is performed by a press
machine (hereinafter referred to as a "press") including
an upper die and a lower die.

[0003] Further, conventionally, when a workpiece is
subjected to plastic deformation via forging, the forging
may be classified into a single forging method and a se-
quential forging method. In the single forging method, a
forged product is obtained by compressing a single work-
piece once. Further, in the sequential forging method, a
long plate workpiece is injected to a progressive press
to form a forged product via multiple sequential forgings.
[0004] In this connection, an example of the conven-
tional sequential forging method is disclosed in Korean
Patent No. 10-1513723, which was previously filed by
the present applicant and tiled as a forging method and
forging apparatus for different workpieces (hereinafter
referred to as a conventional forging method and con-
ventional forging apparatus).

[0005] The conventional forging method includes pre-
paring a press comprising upper and lower dies, each of
which has a punching part, a cutting/pressing part, a
pressing part, and an extraction part that are sequentially
provided from one side to an opposite side thereof, and
repeatedly elevating the upper die; continuously forming
workpiece passing/fixing parts in a tray plate through the
punching part by supplying a tray plate by one pitch from
one side to an opposite side towards an upper side of
the lower die whenever the upper die is lifted; introducing
workpiece plates from a front side to upper sides of the
workpiece passing/fixing parts whenever the upper die
is lifted, repeatedly cutting the workpiece plates through
the cutting/pressing part, continuously introducing the cut
workpieces to upper sides of the workpiece passing/fix-
ing parts, pressing the introduced workpiece, and fixing
the workpieces to the workpiece passing/fixing parts;
pressing the workpieces that are moved while being fixed
to the tray plate, through the pressing part; and separat-
ing the workpieces that have been formed while being
fixed to the tray plate, and extracting the separated work-
pieces to a lower side.

[0006] The convention forging apparatus includes a
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press having upper and lower dies; a tray plate supply
assembly that supplies a tray plate by one pitch from one
side to an opposite side towards an upper side of the
lower die; punching parts that are provided on sides of
the upper and lower dies to continuously form workpiece
passing/fixing parts in the tray plate; a workpiece plate
supply assembly that is provided in front of the press to
supply a workpiece plate to the upper sides of the work-
piece passing/fixing parts by one pitch; cutting/pressing
parts that are provided in the upper and lower dies at
opposite sides of the punching parts to repeatedly cut
the workpiece plate introduced to upper sides of the work-
piece passing/fixing parts and fix the cut workpieces to
the workpiece passing/fixing parts after pressing the
workpieces; pressing parts that are provided in the upper
and lower dies at opposite sides of the cutting/pressing
parts to press the moved workpieces; and extraction
parts that are provided in the upper and lower dies at
opposite sides of the pressing parts to separate and ex-
tract the formed workpieces.

[0007] However, in the conventional forging method
and forging apparatus constructed as described above,
the workpiece passing/fixing parts are drilled in the tray
plate and then the workpiece is inserted and fixed in the
workpiece passing/fixing parts. In this case, a front-rear
width of the tray plate should be wider than a front-rear
width of the workpiece. As a result, when the workpiece
is shaped, an amount of the tray plate discarded after
use is large, resulting in a problem that a manufacturing
cost of a final product is increased.

<Prior Art Literature>
<Patent Document>

[0008] Patent Document 1: Korean Patent No.
10-1513723 (Apr. 14, 2014) titled as "Forging method
and forging apparatus for different workpieces".

[DETAILED DESCRIPTION OF THE INVENTION]
[TECHINICAL PROBLEM]

[0009] The presentdisclosure is intendedto overcome
the above conventional problem.

[0010] Thus, a purpose of the present disclosure is to
provide a forging method and forging apparatus in which
at front and rear portions of a workpiece, two products
can be simultaneously shaped, thereby to improve a pro-
ductivity of compression-shaping, in which only a middle
portion of a workpiece is fixed to a tray plate that fixes
the workpiece to reduce a front-rear direction width of
the tray plate and thus to reduce an amount of the tray
plate used during the workpiece shaping, and in which a
compression shaping of the workpiece is performed while
a minimum size workpiece required for a final product is
fixed on the tray plate such that an amount of the work-
piece as used can be minimized.
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[0011] Further, another purpose of the present disclo-
sure is to provide a forging method and forging apparatus
in which while only the middle portion of the workpiece
is fixed to the tray plate, the workpiece is shaped at the
front and rear portions thereof, and, thus, a chip or burr
generated by drilling the workpiece fixing hole in the tray
plate does not affect the shaped rear and front portions
of the workpiece at all. Therefore, in the compression-
shaping of the workpiece, this may prevent the shaping
failure due to the influence of chips or burrs generated
during the boring of the tray plate, thereby to achieve an
advantage of minimizing a defective shaping rate.
[0012] Further, stillanother purpose of the present dis-
closure is to provide a forging method and forging appa-
ratus in which the workpieces are fixed to the tray plate
such thatthe workpieces are arranged to be spaced apart
from each other in a left-right direction. Thus, although
the workpiece is expanded in the lateral direction during
the compression-shaping of each workpiece, the expan-
sion may not impose any interference to neighboring
workpieces. As a result, working accuracy can be im-
proved during the compression-shaping of each work-
piece, thereby shaping a high-precision product.

[TECHNICAL SOLUTION]

[0013] In one aspect, the present disclosure provides
a forging method comprising: an operation of ascending
and descending an upper die of a press repeatedly,
wherein the press includes the upper and lower dies se-
quentially having a punching unit, a cutting and pressing
and fixing assembly, and a pressing and shaping unit
from one side of the press to an opposite side of the
press; a workpiece fixing hole shaping operation in which
each time the upper die is raised, a tray plate is supplied
by one pitch along a middle portion between front and
rear portions of a top of the lower die from one side of
the press to an opposite side of the press in such a man-
ner that the tray plate can ascend and descend, and at
the same time, a workpiece fixing hole is continuously
punctured in the tray plate via the punching unit; a work-
piece plate supply operation in which each time the upper
die is raised, a workpiece plate is supplied from a front
by one pitch to a position below the workpiece fixing hole
of the tray plate located on the cutting and pressing and
fixing assembly, and, at the same time, a through-pro-
trusion to pass through the workpiece fixing hole is
formed on a front-rear directional middle portion in a por-
tion of the workpiece plate corresponding to the supplied
one pitch; a workpiece fixing operation in which the work-
piece plate supplied into the position below the workpiece
fixing hole located on the cutting and pressing and fixing
assembily is cut by one pitch, and, then, the through-pro-
trusion formed on the middle portion of the cut workpiece
passes through the workpiece fixing hole and is com-
pressed and fixed into the workpiece fixing hole; and a
workpiece shaping operation in which the workpiece
moved while being fixed to the tray plate is compression-
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shaped by the pressing and shaping unit.

[0014] Further, in the forging method, in the workpiece
shaping operation, in the workpiece shaping operation,
the workpiece is shaped at front and rear portion of the
workpiece via one or more workpiece shaping units, and
then, the front and rear portions of the workpiece shaped
via the one or more workpiece shaping units are com-
pression-cut to complete a last product.

[0015] In another aspect, the present disclosure pro-
vides a forging apparatus comprising: a press having up-
per and lower dies; a tray plate supply assembly config-
ured to supply, by one pitch, a tray plate from one side
of the press to an opposite side of the press along a
middle portion between front and rear portions of a top
of the lower die such that the tray plate can ascend and
descend each time the upper die is raised; a punching
unit disposed on the upper and lower dies at one side
thereof to continuously form a workpiece fixing hole in
the tray plate; a workpiece plate supply assembly dis-
posed in front of an opposite side of the punching unit
for feeding the workpiece plate by one pitch to a position
below the workpiece fixing hole defined in the tray plate,
wherein the workpiece plate supply assembly forms a
through-protrusion to pass through the workpiece fixing
hole on a front-rear directional middle portion in a portion
of the workpiece plate corresponding to the fed one pitch;
a cutting and pressing and fixing assembly provided on
the upper and lower die at an opposite side of the punch-
ing unit for cutting the workpiece plate to be fed to the
position below the workpiece fixing hole of the tray plate
by one pitch and for pressing and fixing the through-pro-
trusion formed on the middle portion of the cut workpiece
into the workpiece fixing hole; and a pressing and shaping
unit disposed on the upper and lower dies at an opposite
side of the cutting and pressing and fixing assembly for
compressing and shaping the fed workpiece.

[0016] Moreover, in the forging apparatus, the tray
plate supply assembly includes an ascending and de-
scending guide configured for supplying the tray plate
away from the top face of the lower die and allowing the
tray plate to move up and down.

[0017] Moreover,inthe forging apparatus, the ascend-
ing and descending guide includes a plurality of ascend-
ing and descending guide rods, wherein the plurality of
ascending and descending guide rods are formed in a
middle portion of a top of the lower die and are arranged
at intervals in a right-left direction, wherein the plurality
of ascending and descending guide rods are maintained
in an ascended position via an underlying spring while
ascending and descending, wherein the plurality of as-
cending and descending guide rods are in close contact
with a bottom face of the tray plate.

[0018] Moreover, in the forging apparatus, the work-
piece fixing hole includes a plurality of fixing holes, where-
in the through-protrusion includes a plurality of through
fixing pins, wherein the plurality of through fixing pins
penetrates the fixing holes constituting the workpiece fix-
ing hole and then a top of the plurality of through fixing
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pins is compressed and extended by the cutting and
pressing and fixing assembly.

[0019] Moreover, in the forging apparatus, the work-
piece plate supply assembly includes: a workpiece plate
supply unit disposed in front of the press having the cut-
ting and pressing and fixing assembly for supplying the
workpiece plate by one pitch; and protrusion forging
means disposed between the workpiece plate supply unit
and the cutting and pressing and fixing assembly for
shaping the through-protrusion.

[0020] Moreover, in the forging apparatus, the protru-
sion forging means includes a fixed lower die and an
ascending and descending upper die, wherein the fixed
lower die has, at a top of the fixed die, a protrusion-shap-
ing convex portion; wherein the ascending and descend-
ing upper die is disposed above the fixed lower die and
has a protrusion-shaping concave portion at a bottom
thereof, wherein the ascending and descending upper
die repeatedly shapes the through-protrusions in a re-
petitive compression manner via iterative ascending and
descending.

[0021] Moreover, in the forging apparatus, the cutting
and pressing and fixing assembly includes: a workpiece
cutting unit provided with a workpiece cutter at a lower
front of the upper die to cut the workpiece plate via a
lowering of the upper die; and a workpiece pressing and
fixing unit provided at a rear end of the workpiece cutting
unit, wherein the workpiece pressing and fixing unit 52
has a compressing pin at a bottom of the upper die,
wherein the workpiece pressing and fixing unit pushes
the through-protrusion formed on the middle portion of
the workpiece into the workpiece fixing hole and com-
presses and fixes a top of the through-protrusion into the
workpiece fixing hole via the lowering of the upper die.
[0022] Moreover, in the forging apparatus, the cutting
and pressing and fixing assembly further includes a guide
plate, wherein the guide plate has a rear end fixed to the
lower die, wherein the guide plate protrudes forwards to
be spaced from the top face of the lower die, wherein the
guide plate has a guide groove defined in a lower portion
of the plate, into which the tray plate is inserted to move
to the opposite side, wherein the guide plate has a
through hole defined above the groove, through which
the compressing pin penetrates.

[0023] Moreover, in the forging apparatus, the cutting
and pressing and fixing assembly further includes a plu-
rality of ascending and descending guide rods, wherein
the plurality of ascending and descending guide rods are
disposedin atop portion of the lower die and are arranged
in afront-rear direction, wherein the plurality of ascending
and descending guide rods are maintained at an elevated
position via an underlying spring while ascending and
descending, wherein the plurality of ascending and de-
scending guide rods are in close contact with a bottom
face of the workpiece plate supplied from a front.
[0024] Moreover, in the forging apparatus, the press-
ing and shaping unit includes: at least one workpiece
shaping unit provided on the upper and lower dies for
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shaping the workpiece via compression; and a last shap-
ing unit provided on the upper and lower dies for com-
press-cutting, via a vertical cutter, the front and rear por-
tions of the workpiece as shaped via the one or more
workpiece shaping units, thereby obtaining a final prod-
uct.

[0025] Moreover, in the forging apparatus, the tray
plate includes a upward-bent reinforcement plate formed
in a length-direction at front and rear ends of the tray
plate for reinforcing the tray plate .

[0026] Moreover, in the forging apparatus, the work-
piece is made of metal,

wherein the tray plate is made of a metal having a lower
ductility than the workpiece.

[0027] Moreover, in the forging apparatus, the work-
piece is made of aluminum or copper, wherein the tray
plate is made of iron or stainless steel.

[ADVANTAGEOUS EFFECTS OF THE INVENTION]

[0028] In accordance with the present disclosure, at
front and rear portions of a workpiece, two products can
be simultaneously shaped, thereby to improve a produc-
tivity of compression-shaping. Further, only a middle por-
tion of a workpiece is fixed to a tray plate that fixes the
workpiece to reduce a front-rear direction width of the
tray plate and thus to reduce an amount of the tray plate
used during the workpiece shaping. Further, a compres-
sion shaping of the workpiece is performed while a min-
imum size workpiece required for a final product is fixed
on the tray plate such that an amount of the workpiece
as used can be minimized.

[0029] Further, in accordance with the present disclo-
sure, while only the middle portion of the workpiece is
fixed to the tray plate, the workpiece is shaped at the
front and rear portions thereof, and, thus, a chip or burr
generated by drilling the workpiece fixing hole in the tray
plate does not affect the shaped rear and front portions
of the workpiece at all. Therefore, in the compression-
shaping of the workpiece, this may prevent the shaping
failure due to the influence of chips or burrs generated
during the boring of the tray plate, thereby to achieve an
advantage of minimizing a defective shaping rate.
[0030] Furthermore, in accordance with the present
disclosure, the workpieces are fixed to the tray plate such
thatthe workpieces are arranged to be spaced apart from
each other in a left-right direction. Thus, although the
workpiece is expanded in the lateral direction during the
compression-shaping of each workpiece, the expansion
may not impose any interference to neighboring work-
pieces. As a result, working accuracy can be improved
during the compression-shaping of each workpiece,
thereby shaping a high-precision product.

[DESCRIPTION OF THE DRAWINGS]

[0031]
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FIG. 1 is a schematic perspective view showing a
forging apparatus according to the present disclo-
sure.

FIG. 2 is a top view of a lower die showing main
portions according to the present disclosure.

FIG. 3 is a schematic perspective view of main por-
tions according to the present disclosure.

FIG. 4 is a cross-sectional view taken along a line
A-A of FIG. 1.

FIG. 4A shows a state before a workpiece is fixed.

FIG. 4B shows a workpiece in a fixed state.

FIG. 5 is a partial schematic view seen from a part
C of FIG. 2.

FIG. 5A shows an upper die in a raised state.

FIG. 5B shows a state where the upper die is low-
ered.

FIG. 6 is a flow chart of a forging method according
to the present disclosure.

[BEST MODE]

[0032] Hereinafter, a preferred embodiment of the
present disclosure will be described in detail with refer-
ence to the accompanying drawings. However, It should
be understood that the present disclosure may be imple-
mented in a number of different forms and the present
disclosure is not limited to embodiments as described.
[0033] FIG. 1is aschematic perspective view showing
a forging apparatus according to the present disclosure.
FIG. 2 is a top view of a lower die showing main portions
according to the presentdisclosure. FIG. 3 is a schematic
perspective view of main portions according to the
presentdisclosure. FIG. 4 is a cross-sectional view taken
along a line A-A of FIG. 1. FIG. 4A shows a state before
a workpiece is fixed. FIG. 4B shows a workpiece in a
fixed state. FIG. 5 is a partial schematic view seen from
apart C of FIG. 2. FIG. 5A shows an upper die in a raised
state. FIG. 5B shows a state where the upper die is low-
ered. FIG. 6 is a flow chart of a forging method according
to the present disclosure.

[0034] As illustrated in the drawings, an apparatus for
forging a workpiece according to the present disclosure
includes a press 1 having upper and lower dies 11 and
12, and includes a tray plate supply assembly 2 that sup-
plies, by one pitch, a tray plate 7 in a raised or lowered
manner from one side (hereinafter, a left side of the draw-
ings will be referred to as one side and a right side of the
drawings that is an opposite side thereto will be referred
to an opposite side) to the opposite side towards a middle
portion of a top of the lower die 12 and to be spaced from
a top face of the lower die 12.

[0035] The forging apparatus according to the present
disclosure includes a punching unit 3 disposed on the
upper and lower dies 11 and 12 at one side thereof to
continuously form a workpiece fixing hole 71 in the tray
plate 7; a workpiece plate supply assembly 4 provided
in front of an opposite side of the punching unit 3 for
feeding a workpiece plate 8 at one pitch to a position
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below the workpiece fixing hole 71 defined in the tray
plate 7, wherein the workpiece plate supply assembly 4
forms a through-protrusion 82 to pass through the work-
piece fixing hole 71 at a top of a middle portion of a portion
of the workpiece plate 8 corresponding to the fed one
pitch; a cutting and pressing and fixing assembly 5 pro-
vided onthe upper and lowerdie 11 and 12 atthe opposite
side of the punching unit 3 for cutting the workpiece plate
8 to be fed to the position below the workpiece fixing hole
71 of the tray plate 7 by one pitch and for pressing and
fixing the through-protrusion 82 formed on the rear end
of the cut workpiece 81 into the workpiece fixing hole 71;
and a pressing and shaping unit 6 disposed on the upper
and lower dies 11 and 12 at the opposite side of the cut-
ting and pressing and fixing assembly 5 for compressing
and shaping the moved workpiece 81.

[0036] Further, the press 1 has the upper and lower
dies 11 and 12. The upper die 11 is raised and lowered
from and toward a top of the lower die 12. A configuration
in which the upper die 11is moved upward and downward
is already known, and a detailed description thereof will
be omitted.

[0037] Further, the tray plate supply assembly 2 con-
stituting the apparatus of the present disclosure is spaced
from one side of the press 1 to supply the tray plate 7
wound on a roller to the top face of the lower die 12 of
the press 1. The tray plate supply assembly 2 feeds the
tray plate 7 from one side to the opposite side by one
pitch to the top face of the lower die 12 via driving of
upper and lower rollers associated with each other.
[0038] The tray plate supply assembly 2 further in-
cludes an ascending and descending guide 13 for sup-
plying the tray plate 7 away from the top face of the lower
die 12 and allowing the tray plate to move up and down.
[0039] The ascending and descending guide 13 in-
cludes a plurality of ascending and descending guide
rods 131. The plurality of ascending and descending
guide rods 131 are formed on a middle region of a top of
the lower die 12 and arranged at intervals in a right-left
direction. The plurality of ascending and descending
guide rods 131 are maintained in an ascended position
via an underlying spring S while ascending and descend-
ing. The plurality of ascending and descending guide
rods 131 are in close contact with a bottom face of the
tray plate 7. That is, when the upper die 11 is lowered,
the tray plate 7 is moved downward and is brought into
close contact with the top face of the lower die 12.
[0040] Thus, the apparatus according to the present
disclosure feeds the tray plate 7 to be spaced apart from
the top face of the lower die 12 via the ascending and
descending guide 13 including the ascending and de-
scending guide rods 131. As a result, when the compres-
sion by the cutting and pressing and fixing assembly 5
causes the through-protrusion 82 formed in the middle
portion of the workpiece 81 to pass through the workpiece
fixing hole 71 defined in the tray plate 7, the through-
protrusion 82 can be smoothly inserted into the work-
piece fixing hole 71.
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[0041] In one example, the tray plate 7 includes an
upward-bent reinforcement plate 72 formed in a length-
direction at the front and rear end of the tray plate 7 for
reinforcing the tray plate 7. The upward-bent reinforce-
ment plate 72 prevents the tray plate 7 from being twisted
or warped.

[0042] Further, the punching unit 3 constituting the ap-
paratus according to the present disclosure is disposed
onthe upperandlower dies 11 and 12 at one side thereof.
The punching unit 3 serves to continuously form a work-
piece fixing hole 71 in the tray plate 7. Further, the work-
piece fixing hole 71 includes a plurality of fixing holes 711
for firmly fixing the workpiece 81.

[0043] In addition, the punching unit 3 includes a plu-
rality of punchers (not shown) protruding downward from
the upper die 11, and a plurality of discharge holes (not
shown) defined in the lower die 12 for receiving a piece
punched by with the puncher.

[0044] Further, the workpiece plate supply assembly
4 constituting the apparatus of the present disclosure is
spaced from the front of the press 1. The workpiece plate
supply assembly 4 serves to supply the workpiece plate
8 wound on a roller to the cutting and pressing and fixing
assembly 5. In addition, the workpiece plate supply as-
sembly 4 is disposed in front of the cutting and pressing
and fixing assembly 5. The workpiece plate supply as-
sembly 4 may include a workpiece plate supply unit 41
for supplying the workpiece plate 8 at a pitch and protru-
sion forging means 42 disposed between the workpiece
plate supply unit 41 and the cutting and pressing and
fixing assembly 5 for shaping the through-protrusion 82.
[0045] The workpiece plate supply unit 41 feeds the
workpiece plate 8 at one pitch above a through-fixing
portion for the workpiece 81 via the driving of upper and
lower rollers interlocked with each other. The workpiece
plate supply unit 41 is already known, and a detailed de-
scription thereof will be omitted.

[0046] The protrusion forging means 42 may shape
the through-protrusion 82 on the workpiece plate 8 by
compressing the workpiece plate 8. To this end, the pro-
trusion forging means 42 may include a fixed lower die
421 and an ascending and descending upper die 422.
Thefixed lower die 421 has, atatop, a protrusion-shaping
convex portion 421a. The ascending and descending up-
per die 422 is disposed above the fixed lower die 421,
and has a protrusion-shaping concave portion 422a at a
bottom thereof. The ascending and descending upper
die 422 may shape the through-protrusions 82 in a re-
petitive compression manner via iterative ascending and
descending. Further, the through-protrusion 82 includes
a plurality of through fixing pins 821, wherein the plurality
of through fixing pins 821 penetrates the fixing holes 711
constituting the workpiece fixing hole 71 and then a top
of the plurality of through fixing pins 821 is compressed
and extended by the cutting and pressing and fixing as-
sembly 5.

[0047] Further, the cutting and pressing and fixing as-
sembly 5 constituting the apparatus according to the
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present disclosure is constructed to repeatedly cut the
workpiece plate 8 inserted into the cutting and pressing
and fixing assembly 5, and to press and fix the rear end
of the cut workpiece 81 end to the tray plate 7.

[0048] To this end, the cutting and pressing and fixing
assembly 5 includes a workpiece cutting unit 51 provided
with a workpiece cutter 511 at a lower front of the upper
die 11 to cut the workpiece plate 8 via a lowering of the
upper die 11, and a workpiece pressing and fixing unit
52 provided at a rear end of the workpiece cutting unit
51, wherein the workpiece pressing and fixing unit 52
has a compressing pin 521 at a bottom of the upper die
11, wherein the workpiece pressing and fixing unit 52
pushes the through-protrusion 82 formed in the rear end
of the workpiece 81 into the workpiece fixing hole 71 and
compresses and fixes a top of the through-protrusion 82
into the workpiece fixing hole 71 via the lowering of the
upper die 11. That is, when the compressing pin 521 is
lowered to compress the top of the through-protrusion
82, the top of the through-protrusion 82 extends like a
rivet, such that the through-protrusion 82 is permanently
inserted and fixed within the workpiece fixing hole 71.
[0049] The cutting and pressing and fixing assembly 5
further includes a guide plate 53. The guide plate 53 has
arear end fixed to the lower die 12. The guide plate 53
protrudes forwards to be spaced from the top face of the
lower die 12. The guide plate 53 has a guide groove 531
definedin alower portion thereof, into which the tray plate
7 isinserted to move to the opposite side. The guide plate
53 has a through hole 532 defined above the groove 531,
through which the compressing pin 521 penetrates. In
addition, the cutting and pressing and fixing assembly 5
further includes a plurality of ascending and descending
guide rods 54. The plurality of ascending and descending
guide rods 54 are disposed in the top portion of the lower
die 12 and are arranged in a front-rear direction. The
plurality of ascending and descending guide rods 54 are
maintained at their elevated position via the underlying
spring S while ascending and descending. The plurality
of ascending and descending guide rods 54 are in close
contact with the bottom face of the workpiece plate 8
supplied from the front.

[0050] In addition, the workpiece 81 may be made of
metal. The tray plate 7 may be preferably made of a metal
having a lower ductility than the workpiece 81. Further,
the workpiece 81 may be made of aluminum or copper.
The tray plate 7 may be made of iron or stainless steel.
[0051] Thus, according to the presentdisclosure, while
only the middle portion of the workpiece 81 is fixed to the
tray plate 7, the workpiece 81 is press-shaped at the rear
and front portions thereof. Thus, a chip or burr generated
by drilling the workpiece fixing hole 71 in the tray plate 7
does not affect the shaped rear and front portions of the
workpiece 81 at all. Therefore, according to the present
disclosure, in the compression-shaping of the workpiece
81, this may prevent the shaping failure due to the influ-
ence of chips or burrs generated during the boring of the
tray plate 7, thereby to achieve an advantage of minimiz-
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ing a defective shaping rate.

[0052] Further, the pressing and shaping unit 6 consti-
tuting the apparatus according to the present disclosure
is provided on the upper and lower dies 11 and 12 to
compress-shape the moved workpiece 81.

[0053] To this end, the pressing and shaping unit in-
cludes at least one workpiece shaping unit 61 provided
at one side of the press for shaping the front and rear
portions of the workpiece 81 via compression; and a last
shaping unit 62 provided on the upper and lower dies 11
and 12 at the opposite side of a single workpiece shaping
unit 61 and of a workpiece shaping unit 61 located at the
most opposite side among the plurality of workpiece
shaping units 61, wherein the last shaping unit 62 com-
presses and cuts, via a vertical cutter C, the shaped front
and rear portions of the workpiece 81, which has been
shaped via the one or more workpiece shaping units 61,
thereby obtaining a final product.

[0054] Hereinafter, the forging method according to the
present disclosure will be described.

[0055] As shown in FIGS. 1 to 6, the forging method
according to the present disclosure may be performed
using the forging apparatus described above, or may be
performed using another forging apparatus. In describing
the forging method according to the present disclosure,
an example using the forging apparatus according to the
present disclosure as described above is considered.
[0056] Accordingly, the forging method according to
the present disclosure first performs an operation 100 of
ascending and descending the upper die 11 of press 1
repeatedly, wherein the press 1 includes the upper and
lower dies 11 and 12, which sequentially have the punch-
ing unit 3, the cutting and pressing and fixing assembly
5, and the pressing and shaping unit 6 from one side of
the press 1 to the opposite side of the press 1.

[0057] Next, the method performs a workpiece fixing
hole shaping operation 200 in which each time the upper
die 11 is raised, the tray plate 7 is supplied by one pitch
toward a middle portion of a top of the lower die 12 so
as to be spaced apart from a top face of the lower die 12
in such a manner that the tray plate 7 can ascend and
descend, and at the same time, the workpiece fixing hole
71 is continuously punctured in the tray plate 7 via the
punching unit 3.

[0058] Next, the method performs a workpiece plate
supply operation 300 in which each time the upper die
11israised, the workpiece plate 8 is supplied from a front
by one pitch to a position below the workpiece fixing hole
71 of the tray plate 7 located on the cutting and pressing
andfixing assembly 5, and, atthe same time, the through-
protrusion 82 to pass through the workpiece fixing hole
71 is formed on a top of a middle portion of a portion of
the workpiece plate 8 corresponding to the supplied one
pitch.

[0059] In this connection, the workpiece 81 may be
made of metal. The tray plate 7 may be preferably made
of a metal having a lower ductility than the workpiece 81.
Further, the workpiece 81 may be made of aluminum or
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copper. The tray plate 7 may be made of iron or stainless
steel.

[0060] Next, the method performs a workpiece fixing
operation 400 in which the workpiece plate 8 supplied
into the position below the workpiece fixing hole 71 lo-
cated on the cutting and pressing and fixing assembly 5
is cut by one pitch, and, then, the through-protrusion 82
formed on the middle portion of the cut workpiece 81
passes through the workpiece fixing hole 71 and is com-
pressed and fixed into the workpiece fixing hole 71. That
is, the workpiece fixing operation 400 is repeatedly per-
formed in a process of repeatedly ascending and de-
scending the upper die of the press including the upper
and lower dies. The operation 400 is preferably repeat-
edly performed in a process of supplying the workpiece
plate by one pitch.

[0061] Next, the method performs a workpiece shaping
operation 500 in which the workpiece 81, which is moved
while being fixed to the tray plate 7, is compression-
shaped by the pressing and shaping unit 6. Thereby, the
compression-shaping of the workpieces 81 is completed.
[0062] Particularly, in the workpiece shaping operation
500, in order to compress-shape the workpiece 81 in var-
ious shapes, the workpiece 81 is shaped at the front and
rear portions thereof via one or more workpiece shaping
units 61, and then, the front and rear portions of the work-
piece 81, which has been shaped via the one or more
workpiece shaping units 61, is compression-cut by the
vertical cutter C of the last shaping unit 62. This com-
pletes the last product.

[0063] Therefore, according to the forging method and
forging apparatus according to the present disclosure, at
the front and rear portions of the workpiece 81, two prod-
ucts can be simultaneously shaped, thereby to improve
a productivity of compression-shaping.

[0064] Further, according to the forging method and
forging apparatus according to the present disclosure,
only the middle portion of the workpiece 81 is fixed to the
tray plate 7 which fixes the workpiece 81. As a result, the
front-rear directional width of the tray plate 7 is reduced.
This can reduce the amount of the tray plate 7 used when
shaping the workpiece 81, thereby lowering the manu-
facturing cost of the product. The forging apparatus ac-
cording to the present disclosure fixes the workpiece 81
having the minimum size required for the last product to
the tray plate 7 and then compress-shapes the product.
Thus, the use amount of the workpiece 81 can be mini-
mized, and thus, the manufacturing cost of the product
can be reduced.

[0065] Further, according to the forging method and
forging apparatus according to the present disclosure,
the workpieces 81 are fixed to the tray plate 7 such that
the workpieces 81 are arranged to be spaced apart from
each other in a left-right direction. Thus, although the
workpiece 81 is expanded in the lateral direction during
the compression-shaping of each workpiece 81, the ex-
pansion may not impose any interference to neighboring
workpieces 81. As a result, working accuracy can be im-
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proved during the compression-shaping of each work-
piece 81, thereby shaping a high-precision product.
[0066] Whilethe preferred embodiments of the present
disclosure have been described, the present disclosure
can employ various changes, modifications, and equiv-
alents. It is clear that the present disclosure can equally
be applied via modifications of the embodiments de-
scribed above. Therefore, the above description does
not limit the scope of the present disclosure as defined
by the limitations of the following claims.
[0067] Although the detailed description of the present
disclosure has been provided with reference to the spe-
cific embodiments, it will be apparent to those skilled in
the art that various modifications are possible without
departing from the scope of the present disclosure.
Reference numerals
[0068]

1: press

11 : upper die

12 : lower die

13 : ascending and descending guide

131 : ascending and descending guide rod

2 : tray plate supply assembly

3 : punching unit

4 : workpiece plate supply assembly

41 : workpiece plate supply unit

42 : protrusion forging means

421 :fixing lowerdie, 421a : shaping convex portion,

422 : ascending and descending upper die, 422a :
shaping concave portion

5 : cutting and pressing and fixing assembly
51 : workpiece cutting unit

511 : workpiece cutter

52 : workpiece pressing and fixing unit

521 : compressing pin

53: guide plate

531: guide groove, 532: through-hole
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54: ascending and descending guide rod
6 : press-shaping unit

61 : workpiece shaping unit
62 : last shaping unit

7 : tray plate

71 : workpiece fixing hole
711 : fixing holes

72 : reinforcement plate

8 : workpiece plate

81 : workpiece

82 : through-protrusion

821 : through fixing pin

Claims
1. A forging method comprising:

an operation 100 of ascending and descending
an upper die of a press repeatedly, wherein the
pressincludes the upper and lower dies sequen-
tially having a punching unit, a cutting and press-
ing and fixing assembly, and a pressing and
shaping unit from one side of the press to an
opposite side of the press;

a workpiece fixing hole shaping operation 200
in which each time the upper die is raised, a tray
plate is supplied by one pitch along a middle
portion between front and rear portions of a top
of the lower die from one side of the press to an
opposite side of the press in such a manner that
the tray plate can ascend and descend, and at
the same time, a workpiece fixing hole is con-
tinuously punctured in the tray plate via the
punching unit;

aworkpiece plate supply operation 300 in which
each time the upper die is raised, a workpiece
plate is supplied from a front by one pitch to a
position below the workpiece fixing hole of the
tray plate located on the cutting and pressing
and fixing assembly, and, at the same time, a
through-protrusion to pass through the work-
piece fixing hole is formed on a front-rear direc-
tional middle portionin a portion of the workpiece
plate corresponding to the supplied one pitch;
a workpiece fixing operation 400 in which the
workpiece plate supplied into the position below
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the workpiece fixing hole located on the cutting
and pressing and fixing assembly is cut by one
pitch, and, then, the through-protrusion formed
on the middle portion of the cut workpiece pass-
es through the workpiece fixing hole and is com-
pressed and fixed into the workpiece fixing hole;
and

a workpiece shaping operation 500 in which the
workpiece moved while being fixed to the tray
plate is compression-shaped by the pressing
and shaping unit.

The forging method of claim 1, wherein in the work-
piece shaping operation, the workpiece is shaped at
front and rear portion of the workpiece via one or
more workpiece shaping units, and then, the front
and rear portions of the workpiece shaped via the
one or more workpiece shaping units are compres-
sion-cut to complete a last product.

A forging apparatus comprising:

apress 1havingupperand lowerdies 11and 12;
atray plate supply assembly 2 configured to sup-
ply, by one pitch, a tray plate 7 from one side of
the press 1 to an opposite side of the press 1
along a middle portion between front and rear
portions of a top of the lower die 12 such that
the tray plate 7 can ascend and descend each
time the upper die 11 is raised;

a punching unit 3 disposed on the upper and
lower dies 11 and 12 at one side thereof to con-
tinuously form a workpiece fixing hole 71 in the
tray plate 7;

a workpiece plate supply assembly 4 disposed
in front of an opposite side of the punching unit
3 for feeding a workpiece plate 8 by one pitch
to a position below the workpiece fixing hole 71
definedin the tray plate 7, wherein the workpiece
plate supply assembly 4 forms a through-protru-
sion 82 to pass through the workpiece fixing hole
71 on a front-rear directional middle portion in a
portion of the workpiece plate 8 corresponding
to the fed one pitch;

acutting and pressing and fixing assembly 5 pro-
vided on the upper and lower dies 11 and 12 at
an opposite side of the punching unit 3 for cutting
the workpiece plate 8 to be fed to the position
below the workpiece fixing hole 71 of the tray
plate 7 by one pitch and for pressing and fixing
the through-protrusion 82 formed on the middle
portion of the cut workpiece 81 into the work-
piece fixing hole 71; and

a pressing and shaping unit 6 disposed on the
upper and lower dies 11 and 12 at an opposite
side of the cutting and pressing and fixing as-
sembly 5 for compressing and shaping the fed
workpiece 81.
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4.

The forging apparatus of claim 3, wherein the tray
plate supply assembly 2 includes an ascending and
descending guide 13 configured for supplying the
tray plate 7 away from the top face of the lower die
12 and allowing the tray plate to move up and down.

The forging apparatus of claim 4, wherein the as-
cending and descending guide 13 includes aplurality
of ascending and descending guiderods 131, where-
in the plurality of ascending and descending guide
rods 131 are formed in a middle portion of a top of
the lower die 12 and are arranged at intervals in a
right-left direction, wherein the plurality of ascending
and descending guide rods 131 are maintained in
an ascended position via an underlying spring S
while ascending and descending, wherein the plu-
rality of ascending and descending guide rods 131
are in close contact with a bottom face of the tray
plate 7.

The forging apparatus of claim 3, wherein the work-
piece fixing hole 71 includes a plurality of fixing holes
711,

wherein the through-protrusion 82 includes a plural-
ity of through fixing pins 821, wherein the plurality of
through fixing pins 821 penetrates the fixing holes
711 constituting the workpiece fixing hole 71 and
then a top of the plurality of through fixing pins 821
is compressed and extended by the cutting and
pressing and fixing assembly 5.

The forging apparatus of claim 3, wherein the work-
piece plate supply assembly 4 includes:

a workpiece plate supply unit 41 disposed in
front of the press having the cutting and pressing
and fixing assembly 5 for supplying the work-
piece plate 8 by one pitch; and

protrusion forging means 42 disposed between
the workpiece plate supply unit 41 and the cut-
ting and pressing and fixing assembly 5 for shap-
ing the through-protrusion 82.

The forging apparatus of claim 7, wherein the pro-
trusion forging means 42 includes a fixed lower die
421 and an ascending and descending upper die
422,

wherein the fixed lower die 421 has, at a top of the
die 421, a protrusion-shaping convex portion 421a;
wherein the ascending and descending upper die
422 is disposed above the fixed lower die 421 and
has a protrusion-shaping concave portion 422a at a
bottom of the die 422, wherein the ascending and
descending upper die 422 repeatedly shapes the
through-protrusions 82 in a repetitive compression
manner via iterative ascending and descending.

The forging apparatus of claim 3, wherein the cutting
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and pressing and fixing assembly 5 includes:

aworkpiece cutting unit 51 provided with a work-
piece cutter 511 at a lower front of the upper die
11 to cut the workpiece plate 8 via a lowering of
the upper die 11; and

aworkpiece pressing and fixing unit 52 provided
at a rear end of the workpiece cutting unit 51,
wherein the workpiece pressing and fixing unit
52 has a compressing pin 521 at a bottom of the
upper die 11, wherein the workpiece pressing
and fixing unit 52 pushes the through-protrusion
82 formed on the middle portion of the workpiece
81 into the workpiece fixing hole 71 and com-
presses and fixes a top of the through-protrusion
82 into the workpiece fixing hole 71 via the low-
ering of the upper die 11.

The forging apparatus of claim 9, wherein the cutting
and pressing and fixing assembly 5 further includes
a guide plate 53,

wherein the guide plate 53 has a rear end fixed to
the lower die 12, wherein the guide plate 53 pro-
trudes forwards to be spaced from the top face of
the lower die 12, wherein the guide plate 53 has a
guide groove 531 defined in a lower portion of the
plate 53, into which the tray plate 7 is inserted to
move to the opposite side, wherein the guide plate
has a through hole 532 defined above the groove
531, through which the compressing pin 521 pene-
trates.

The forging apparatus of claim 9, wherein the cutting
and pressing and fixing assembly 5 further includes
a plurality of ascending and descending guide rods
54, wherein the plurality of ascending and descend-
ing guide rods 54 are disposed in a top portion of the
lower die 12 and are arranged in a front-rear direc-
tion, wherein the plurality of ascending and descend-
ing guide rods 54 are maintained at an elevated po-
sition via an underlying spring S while ascending and
descending, wherein the plurality of ascending and
descending guide rods 54 are in close contact with
a bottom face of the workpiece plate 8 supplied from
a front.

The forging apparatus of claim 3, wherein the press-
ing and shaping unit 6 includes:

at least one workpiece shaping unit 61 provided
on the upper and lower dies 11 and 12 for shap-
ing the workpiece 81 via compression; and

a last shaping unit 62 provided on the upper and
lower dies 11 and 12 for compress-cutting, via
a vertical cutter, the front and rear portions of
the workpiece 81 shaped via the one or more
workpiece shaping units 61, thereby obtaining
a final product.
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The forging apparatus of one of claims 3 to 12,
wherein the tray plate 7 further includes an upward-
bent reinforcement plate 72 formed in a length-di-
rection at front and rear ends of the tray plate 7 for
reinforcing the tray plate 7.

The forging apparatus of one of claims 3 to 12,
wherein the workpiece 81 is made of metal, wherein
the tray plate 7 is made of a metal having a lower
ductility than the workpiece 81.

The forging apparatus of claim 14, wherein the work-
piece 81 is made of aluminum or copper, wherein
the tray plate 7 is made of iron or stainless steel.
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[FIG. 5B]
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[FIG. 6]
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