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(57) ABSTRACT

Provided is a door for a refrigerator. The door includes an
outer door manufactured by pressing and deforming a metal
sheet. The outer door includes a first surface, second to fifth
surfaces extending from the first surface, and a plurality of
flanges extending from the second to fifth surfaces. The first
to fifth surfaces are integrated with each other and defined
based on the pressing and deforming of the metal sheet. A
door liner is coupled to surfaces of the plurality of flanges of
the outer door, and an insulation material is disposed in a
space defined between the door liner and the outer door.
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DOOR FOR REFRIGERATOR AND METHOD
FOR MANUFACTURING THE SAME, METAL
CONTAINER AND METHOD FOR
MANUFACTURING THE SAME, AND
APPARATUS AND METHOD FOR
PROCESSING METAL SHEET

CROSS-REFERENCE TO RELATED
APPLICATIONS

[0001] The present application claims priority under 35
U.S.C. 119 and 35 U.S.C. 365 to Korean Patent Application
No. 10-2012-0062678 (filed on Jun. 12, 2012), which is
hereby incorporated by reference in its entirety.

FIELD

[0002] The present disclosure relates to a door for a refrig-
erator and a method for manufacturing the same, a metal
container and a method for manufacturing the same, and an
apparatus and method for processing a metal sheet.

BACKGROUND

[0003] Ingeneral, ametal sheet may be processed by being
pressed using a press mold. However, when the metal sheet
has four corners and each of four corners of the press mold has
a small radius, the metal sheet may be torn during the pro-
cessing of the metal sheet.

[0004] Inacase where a door for a refrigerator is manufac-
tured by using a metal sheet, four corners of the metal sheet
may be chamfered and then vertically bent to form side por-
tions. Then, the four side portions are welded to connect the
four side portions to each other. Thereafter, boundaries of the
four side portions are chamfered, and then portions of the four
side portions are folded inward to form flange parts, thereby
manufacturing an outer door. According to the above-de-
scribed processing method, since four side portions of the
door for the refrigerator are coupled to each other by welding,
if a portion that is not welded exists, a foam agent may leak.
Also, welding the four side portions to each other may be time
consuming in the manufacturing process.

[0005] Also, a foam agent is injected into the outer door
manufactured through the above-described method. Since
four side portions of the outer door are welded, the outer door
may be deformed while a foam agent expands after being
injected. Thus, an entire surface of the outer door may be
seated on a foam jig to prevent deformation of the outer door
by using the foam jig.

[0006] However, the foam agent is injected in the state
where the entire surface of the outer door is seated on the foam
jig. Thus, if contaminants exist on the outer door, shapes
corresponding to the contaminants may be formed on the
outer door, thereby damaging an outer appearance of the outer
door.

[0007] Inanother example, when a door for a refrigerator is
manufactured, two side surfaces facing a front surface of the
outer door may be integrated with each other, and then, a
separate deco member for forming top and bottom surfaces is
coupled to the outer door. Then, a foam agent is injected into
the outer door. However, according to this manufacturing
method of the door, a gap between the deco member and the
outer door may occur based on pressure caused by expansion
of'the foam agent injected into the door. As a result, the foam
agent may leak, or aesthetic appearance may be reduced.
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SUMMARY

[0008] In one aspect, a door for a refrigerator includes an
outer door manufactured by pressing and deforming a metal
sheet. The outer door includes a first surface, second to fifth
surfaces extending from the first surface, and a plurality of
flanges extending from the second to fifth surfaces. The first
to fifth surfaces are integrated with each other and are defined
based on the pressing and deforming of the metal sheet. The
door for the refrigerator also includes a door liner coupled to
surfaces of the plurality of flanges of the outer door and an
insulation material disposed in a space defined between the
door liner and the outer door.

[0009] Implementations may include one or more of the
following features. For example, the first surface may define
a front surface of the outer door, the second surface and the
third surface may face each other and may define side sur-
faces of the outer door, the fourth surface may define a bottom
surface of the outer door, and the fifth surface may face the
fourth surface and may define a top surface of the outer door.
[0010] The outer door may be manufactured by performing
a hydro forming process on the metal plate. The second to
fifth surfaces may be pressed and deformed by a liquid dis-
posed into a mold frame in processing the outer door. The
metal sheet may be primarily and secondarily pressed to
manufacture the first to fifth surfaces.

[0011] In addition, each of the plurality of flanges may be
bent toward a center of the outer door. The plurality of flanges
may contain four flanges, and each of the four flanges may
extend toward one of the second to fourth surfaces.

[0012] In some implementations, the door may include a
packing disposed between each pair of adjacent flanges. In
these implementations, the packing may be configured to
block leakage of a foam agent inserted between the second to
fourth surfaces. Further, the door may include a gasket dis-
posed on an edge part of the door liner and configured to
create a seal based on the door contacting a refrigerator cabi-
net in a closed position.

[0013] In another aspect, a method for manufacturing a
door includes pressing and deforming a metal plate to manu-
facture an outer door of which a front surface, both side
surfaces, a top surface, and a bottom surface are integrated
with each other. The method also includes removing a mold
fixing part that fixes the outer door during the pressing and
deforming of the metal plate and bending edges of the side
surfaces, the top surface, and the bottom surface of the outer
door to define flanges at the side surfaces, the top surface, and
the bottom surface of the outer door. The method further
includes, after defining the flanges at the side surfaces, the top
surface, and the bottom surface of the outer door, injecting a
foam agent into a space defined by the outer door.

[0014] Implementations may include one or more of the
following features. For example, the method may include
coupling a door liner to the outer door after injecting the foam
agent. In this example, the method may include coupling, to
the door liner, a gasket configured to create a seal based on the
door contacting a refrigerator cabinet in a closed position.
[0015] The method may include, prior to injecting the foam
agent, installing a packing between each pair of adjacent
flanges. The packing may be configured to block leakage of
the foam agent injected into the space defined by the outer
door.

[0016] In some implementations, the method may include
coupling a door liner to the outer door before injecting the
foam agent. In these implementations, the method may
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include injecting the foam agent into a space defined between
the outer door and the door liner through a hole of the door
liner.

[0017] In addition, the method may include chamfering
portions of boundaries of the side surfaces, the top surface,
and the bottom surface and, after chamfering, bending a por-
tion of each of the side surfaces, the top surface, and the
bottom surface inwardly. Further, the method may include
using a hydro forming process to press and deform the metal
plate.

[0018] In yet another aspect, a metal container includes a
bottom part manufactured by pressing a metal plate using a
first mold. The metal container also includes a circumferen-
tial part manufactured by bending and deforming a portion of
the metal sheet through pressing using a second mold and
liquid injected into a mold frame that holds the metal plate.
[0019] Implementations may include one or more of the
following features. For example, the circumferential part may
include a plurality of surfaces bent and extending from the
bottom part. The bottom part may be a first surface and the
circumferential part may be integrated with the first surface
and may include second to fourth surfaces bent from the
bottom part.

[0020] In a further aspect, a method for manufacturing a
metal container includes obtaining a counter mold that
defines a space in which a liquid is accommodated and fixing
a metal sheet on a mold frame. The method also includes
injecting the liquid into the space defined by the counter mold
to contact the metal sheet fixed on the mold frame. The
method further includes pressing the metal sheet using a press
mold, the liquid, and the counter mold, thereby deforming the
metal sheet using the liquid, the press mold, and the counter
mold at the same time.

[0021] In yet another aspect, a method for processing a
metal sheet includes disposing a metal sheet on a mold having
a space that accommodates a liquid and injecting the liquid
into the space. The method also includes, after injecting the
liquid into the space, deforming the metal sheet by pressing
the metal sheet with a press mold, a counter mold, and the
liquid.

[0022] Implementations may include one or more of the
following features. For example, a contact area between the
liquid and the metal sheet may be less than a contact area
between the counter mold and the metal sheet. The method
may include bending the metal sheet, and using the liquid to
apply a pressure to the metal sheet at bent portions of the
metal sheet.

[0023] Inaddition, the method may include using the liquid
to apply a pressure to the metal sheet at an outer area of an
O-ring provided on the counter mold. Further, the method
may include deforming the deformed metal sheet again using
another press mold that is different from the press mold and
the counter mold. A corner part of the press mold may have a
radius greater than that of a corner part of the other press
mold, which has a different shape than the press mold.
[0024] In some examples, the method may include, after
the deformation is performed, separating the press mold from
the mold frame. In these examples, the method may include
supplying air between the press mold and the metal sheet
while the press mold is separated from the mold frame.
[0025] In another aspect, an apparatus for processing a
metal sheet includes a mold frame having a space that accom-
modates a liquid and a press mold configured to press a metal
sheet placed on the mold frame. The apparatus also includes
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a counter mold configured to press the metal sheet on a side
opposite to the press mold. At least one air passage through
which air is supplied between the metal sheet and the press
mold is defined in the press mold.

[0026] Implementations may include one or more of the
following features. For example, the counter mold and the
press mold may be configured to move to deform the metal
sheet in a state where the counter mold and the press mold
contact the metal sheet at the same time.

[0027] The apparatus may include a liquid pressure adjust-
ment unit configured to supply the liquid. The liquid pressure
adjustment unit may adjust a pressure of the liquid within the
space. The counter mold may include an O-ring configured to
block the liquid from being introduced between the metal
sheet and the counter mold. The liquid may apply a pressure
to the metal sheet at a corner part of the metal sheet.

[0028] The details of one or more implementations are set
forth in the accompanying drawings and the description
below. Other features will be apparent from the description
and drawings, and from the claims.

BRIEF DESCRIPTION OF THE DRAWINGS

[0029] FIG. 1 is a view of an example apparatus for pro-
cessing a metal sheet.

[0030] FIG. 2 is a view of the example apparatus for pro-
cessing the metal sheet in a state where the metal sheet is
pressed by a first press mold.

[0031] FIGS. 3 to 5 are views illustrating an example pro-
cess of molding the metal sheet by a second press mold and a
liquid.

[0032] FIGS. 6 and 7 are flowcharts of an example method
for processing the metal sheet.

[0033] FIG. 8 is a view of another example method for
processing a metal sheet.

[0034] FIG. 9 is a view for comparing a first example pro-
cessed product manufactured using one press mold to a sec-
ond example processed product manufactured using a plural-
ity of press molds.

[0035] FIG. 10 is a view illustrating an example process of
molding an outer door constituting a door for a refrigerator by
using a processed product.

[0036] FIG. 11 is a flowchart of an example method for
manufacturing the door for the refrigerator.

[0037] FIG. 12 is an exploded perspective view of the
example door for the refrigerator.

[0038] FIGS. 13 and 14 are views of an example press
mold.

DETAILED DESCRIPTION
[0039] FIG. 1 illustrates an example apparatus for process-

ing a metal sheet, F1G. 2 illustrates the example apparatus for
processing the metal sheet in a state where the metal sheet is
pressed by a first press mold, and FIGS. 3 to 5 illustrate an
example process of molding the metal sheet by a second press
mold and a liquid.

[0040] Referring to FIGS. 1 to 5, a processing apparatus 1
may include a mold frame 10 for processing a metal sheet 50
in a predetermined shape. The mold frame 10 has a space (or
groove) 102 having a predetermined shape. The space 102
may vary in shape depending on a shape of the metal sheet
desired. For instance, the metal sheet 50 may be processed in
the same shape as that of the space 102.
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[0041] The processing apparatus 1 may further include a
first press mold 30 for pressing the metal sheet 50. For
example, the first press mold 30 may press the metal sheet 50
while the first press mold 30 moves downward from an upper
side of the metal sheet 50. In this example, the first press mold
30 may be taken in or out of the space 102.

[0042] The first press mold 30 has at least one air passage
32 through which air flows. For example, the air passage 32
extends vertically within the first press mold 30. Also, air
above the air passage 32 may contact the metal sheet 50 in a
state where the first press mold 30 presses the metal sheet 50.
[0043] The processing apparatus 1 may further include a
counter mold 20 pressing the metal sheet 50 and a driving part
22 vertically moving the counter mold 20. The counter mold
20 and the driving part 22 will be described in more detail
below.

[0044] The mold frame 10 may be connected to a liquid
pressure adjustment unit 40 supplying a liquid into the space
102. The mold frame 10 has a liquid passage 103 through
which the liquid flows. The liquid pressure adjustment unit 40
may supply the liquid into the space 102 or recover the liquid
supplied into the space 102. Also, the liquid pressure adjust-
ment unit 40 may adjust a liquid pressure (e.g., hydraulic
pressure) applied to the metal sheet 50 when the metal sheet
50 is processed.

[0045] The mold frame 10 may further include a holder 106
fixing the metal sheet 50. The holder 106 may be separate
from the mold frame 10.

[0046] The holder 106 includes a fixing part 107 fixing an
end of the metal sheet 50. Thus, the metal sheet 50 may be
pressed and deformed in a state where the end thereof is fixed
to a predetermined position.

[0047] FIGS. 6 and 7 illustrate example methods for pro-
cessing the metal sheet. FIG. 6 illustrates an example method
for processing the metal sheet using one press mold, and FIG.
7 illustrates an example method for processing the metal sheet
using a plurality of press molds.

[0048] Referring to FIGS. 1 to 6, a metal sheet 50 having a
predetermined size is prepared (S 11).

[0049] Then, the metal sheet 50 is disposed on the mold
frame 10 (S12) (see FI1G. 1). Also, the metal sheet 50 is fixed
to the mold frame 10 by using the holder 106.

[0050] Then, the first press mold 30 moves toward the metal
sheet 50 to press the metal sheet 50 (S13) (see FIG. 2). The
first press mold (30) ascends (S14). In this example, a liquid
is notinjected into the mold frame 10 while the metal sheet 50
is processed using the first press mold 30.

[0051] Since the air exists above the air passage 32, when
the first press mold 30 ascends and, thus, is spaced apart from
the processed metal sheet 50, the air existing above the air
passage 32 is supplied between the first press mold 30 and the
metal sheet 50.

[0052] The metal sheet 50 is primarily molded by the
operations S11 to S14.

[0053] Then, a second press mold 31 moves toward the
metal sheet 50 (S15). The second press mold 31 is closely
attached to a top surface of the metal sheet 50 that is primarily
molded. Also, the driving part 22 moves to closely attach the
counter mold 20 to a bottom part 51 of the metal sheet 50 (see
FIG. 3).

[0054] Insome examples, the second press mold 31 and the
counter mold 20 will descend together with each other to
press the metal sheet 50 (see FIG. 4).
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[0055] A liquid is injected into the mold frame 10 (S16).
That is, the liquid discharged from the liquid pressure adjust-
ment unit 40 is filled into the space 102 through the liquid
passage 103.

[0056] Then, the metal sheet 50 is deformed by the pressing
of the second press mold 31, the counter mold 20, and the
liquid (S17). In some examples, the second press mold 31 and
the counter mold 20 descend together with each other to press
the metal sheet 50 (see FIG. 4).

[0057] The metal sheet 50 is pressed by the second press
mold 31 and the counter mold 20 at the same time (see FIG.
4). Simultaneously, the liquid disposed on the surroundings
of the bottom part 51 of the metal sheet 50 presses the metal
sheet 50 (see FIGS. 4 and 5) to bend and deform the metal
sheet 50, thereby manufacturing a circumferential part 52
(e.g., an edge part or side part) of the metal sheet 50.

[0058] Insomeimplementations, an O-ring 21 may be dis-
posed on the counter mold 20 to prevent the liquid from being
introduced between the counter mold 20 and the metal sheet
50. The O-ring 21 may have a loop shape. Thus, pressing
force ofthe liquid may be applied into the metal sheet 50 in an
outward direction of the O-ring 21.

[0059] That is, the metal sheet 50 is pressed by the counter
mold 20 and the second press mold 31 to manufacture the
bottom part 51. Also, the metal sheet 50 is pressed by the
second mold 31 and the liquid at the same time to manufac-
ture the circumferential part 52 in which a portion except for
the bottom part 51 is bent.

[0060] Then, the liquid within the mold frame 10 is
removed (S18) and the second press mold 31 ascends (S19).
Here, since air exists above the air passage 32, when the
second press mold 31 ascends and, thus, is spaced apart from
the processed metal sheet 50, the air existing above the air
passage 32 is supplied between the second press mold 31 and
the metal sheet 50 (see FIG. 5).

[0061] Then, the processed product is separated from the
mold frame 10 (S20).

[0062] In some examples, the metal sheet 50 may be
deformed into the processed product through hydro forming.
In addition, the metal sheet 50 may be deformed into the
processed product by a partial hydro forming method (e.g.,
because the liquid pressure is applied in an outer region of the
O-ring).

[0063] In some implementations, a contact area between
the counter mold 20 and the metal sheet 50 may be greater
than that between the liquid and the metal sheet 50.

[0064] A time point at which the liquid injected into the
mold frame 10 is removed is not limited to the time point
described in FIG. 6. For example, the liquid may be removed
while the second press mold 31 ascends, after the second
press mold 31 completely ascends, while the processed prod-
uct is separated from the mold frame 10, or after the processed
product is completely separated.

[0065] In some examples, while the metal sheet 50 is pro-
cessed, the pressing force of the liquid is not applied to the
whole bottom part 51 of the metal sheet 50, but is applied to
only the circumferential part or a portion of the bottom part 51
and the circumferential part (which correspond to an outer
region of the O-ring). Thus, when compared to a case in which
the liquid is applied to an entire surface of the metal sheet 50,
pressing force of the second press mold 31 pressing the metal
sheet 50 from an upper side of the metal sheet 50 is relative
low. Accordingly, the processing apparatus for processing the
metal sheet having the same size may be reduced in volume.
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[0066] Also, since a portion of the metal sheet 50 is pressed
and bent by the liquid to manufacture the circumferential part,
a boundary between two circumferential parts adjacent to
each other may be minimized in radius.

[0067] Further, while the second press mold 31 is separated
from the mold frame 10, since air is supplied between the
second press mold 31 and the metal sheet 50 through the air
passage 32 of the second press mold 31, the processed metal
sheet 50 may be maintained in the shape formed through
pressing.

[0068] If the air passage is not defined in the second press
mold 31, a fine space between the second press mold 31 and
the processed metal sheet 50 may be in a vacuum state (or a
state similar to the vacuum state). Thus, a portion of the
bottom part 51 of the processed metal sheet 50 may ascend
along the second press mold 31 to deform the bottom part 51.
[0069] Also, since the metal sheet 50 is processed into the
bottom part 51 and the four circumferential parts (or side
parts) 52 by the processing apparatus 1, it may be unnecessary
to weld the four side parts to each other.

[0070] Referring to FIG. 7, the metal sheet 50 may be
processed using one press mold. Here, the first or second
press mold may be selectively used according to a use of the
processed product.

[0071] First, ametal sheet 50 having a predetermined size is
prepared (S31). Then, the metal sheet 50 is disposed on the
mold frame 10 (S32). The metal sheet 50 is fixed to the mold
frame 10 by using the holder 106. Then, one of the press
molds 30 and 31 moves toward the metal sheet 50 (S33). The
counter mold 20 also is moved to be closely attached to a
lower portion of the metal sheet 50.

[0072] Also, while the one of the press molds 30 and 31 and
the counter mold 20 move toward the metal sheet 50, a liquid
is injected into the mold frame 10 (S34).

[0073] Then, the metal sheet 50 is deformed by the pressing
of'the counter mold 20, the one of the press molds 30 and 31,
and the liquid (S35).

[0074] Then, the liquid within the mold frame 10 is
removed (S36). Also, the one of the press molds 30 and 31
ascends (S37). Here, since air exists above the air passage 32,
when the one of the press molds 30 and 31 ascends and, thus,
is spaced apart from the processed metal sheet 50, the air
existing above the air passage 32 is supplied between the one
of the press molds 30 and 31 and the metal sheet 50.

[0075] Then, the processed product is separated from the
mold frame 10 (S38).

[0076] The plurality of press molds may be used as shown
in FIG. 6, or a single press mold may be used as shown in FIG.
7 depending on the radius of the boundary between the two
circumferential parts adjacent to each other of the processed
product. When the plurality of press molds are used, the
plurality of press molds may have shapes different from each
other. That is, the second press mold 31 may have a radius less
than that of the first press mold 30.

[0077] FIG. 8 illustrates another example method for pro-
cessing a metal sheet.

[0078] The method for processing a metal sheet in FIG. 8 is
the same as that in FI1G. 5, except that a liquid presses an entire
bottom surface of the metal sheet. Thus, only unique portions
of the method illustrated in FIG. 8 are discussed below.
[0079] Referring to FIG. 8, a second press mold 31 presses
a metal sheet 50 in a state where a counter mold 20 is spaced
apart from the metal sheet 50. When the second press mold 31
completely descends, the counter mold 20 may be spaced
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apart from the metal sheet 50. Thus, a liquid presses an entire
surface of a bottom part 51 of the metal sheet 50.

[0080] Accordingly, when a processed product has a large
corner radius or a small corner radius, the metal sheet 50 may
be processed by a liquid pressure and a pressure of the press
mold without using the counter mold 20.

[0081] FIG. 9 illustrates a comparison of a first example
processed product manufactured using one press mold to a
second example processed product manufactured using a plu-
rality of press molds.

[0082] Referring to FIG. 9, in a case where one press mold
is used, a processed product 60 includes one processed part
63. On the other hand, in a case where a plurality of press
molds are used, a processed product 61 includes a plurality of
processed parts 63 and 64.

[0083] Here, the first processed part 63 may be manufac-
tured by the first press mold 30. In addition, the second
processed part 64 may be manufactured by the second press
mold 31. Each of two circumferential parts adjacent to each
other of the second processed part 64 may be less than that of
each of two circumferential parts adjacent to each other of the
first processed part 63. This results because the first and
second press molds 30 and 31 have shapes different from each
other.

[0084] Next, an example method for manufacturing a door
for a refrigerator by using the processed product that is pro-
cessed by the processing apparatus will be described below.

[0085] FIG. 10 illustrates an example process of molding
an outer door constituting a door for a refrigerator by using a
processed product, FIG. 11 illustrates an example method for
manufacturing the door for the refrigerator, and FIG. 12 illus-
trates the example door for the refrigerator.

[0086] Referring to FIGS. 10 to 12, to manufacture a door
80 for a refrigerator, an outer door 81 is manufactured first
(S21). Here, the above-described processed product 60 may
be used as the outdoor 81.

[0087] The processed product 60 that is processed by the
processing apparatus 1 includes a first surface 71, a plurality
of circumferential parts 72 to 75 extending vertically from the
first surface 71, and a mold fixing part 76 extending from the
plurality of circumferential parts 72 to 75. For example, the
plurality of circumferential parts 72 to 75 may include four
circumferential parts.

[0088] The four circumferential parts define second to fifth
surfaces. The first surface 71, the second to fifth surfaces, and
the mold fixing part 76 are integrated with each other. Also,
the first surface and the second to fifth surfaces define a space
in which a foam agent is injected.

[0089] When the processed product 60 is used as the outer
door 81, the first surface 71 may be referred to as a front
surface, the second surface 72 and the third surface 73 facing
the second surface 72 may be referred to as side surfaces, a
fourth surface 74 may be referred to as a bottom surface, and
a fifth surface 75 may be referred to as a top surface.

[0090] Then, the mold fixing part 76 is removed from the
outer door 81 (S22). Then, a boundary between two circum-
ferential parts adjacent to each other is chamfered (S23). That
is, four portions of the outer door 81 are chamfered. Then, a
portion of the four circumferential parts are bent inward to
form a flange 77 (S24). That is, the flange 77 may extend from
the four circumferential parts.

[0091] Although the processed product is processed and
then applied to the outer door constituting the door for the
refrigerator, the present disclosure is not limited thereto. For
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instance, an object using the processed product may be called
a metal container. Also, the processed product 60 may be
manufactured as doors for other products in addition to the
door for the refrigerator.

[0092] Then, the outer door 81 is disposed on a foam jig.
Here, the foam jig may contact a minimum area of the outer
door 81 to prevent the outer door 81 from moving. For
example, the foam jig may include a first support supporting
a portion of the bottom surface of the outer door 81 and a
plurality of second supports supporting the side surfaces of
the outer door 81.

[0093] Since the first surface and the second to fifth sur-
faces of the outer door 81 are integrated with each other,
deformation of the outer door 81 may be prevented while the
foam agent is injected and expanded. Thus, the contact area
between the foam jig and the outer door 81 may be mini-
mized. Thus, while the foam agent of the outer door expands,
the outer door may minimally have an influence on contami-
nants on the foam jig.

[0094] The foam agent is injected into the outer door 81
(S25). In some examples, before the foam agent is injected
into the outer door 81, a packing 78 may be coupled to prevent
the foam agent injected into a space between the flanges 77
adjacent to each other on the outer door 81 from leaking.
[0095] Also, when the injected foam agent is cured, the
door 80 for the refrigerator is completely manufactured
(S26). The cured foam agent may serve as an insulation
material 83 of'the door 80 for the refrigerator and be disposed
in a space defined by the outer door 81 and a door liner 82.
[0096] In some implementations, the foam agent may be
injected before an outer circumferential surface of the door
liner 82 is coupled to the flange 77 of the outer door 81.
Alternatively, the foam agent may be injected into the space
defined by the door liner 82 and the outer door 81 through a
hole defined in the door liner 82 after the door liner 82 is
coupled to the flange 77.

[0097] In some examples, a gasket 84 for preventing cool
air from leaking may be disposed on the door liner 82.
[0098] When the foam agent is injected into the outer door
before the outer circumferential surface of the door liner 82 is
coupled to the flange 77 of the outer door 81, the outer
circumferential surface ofthe door liner 82 may be coupled to
the flange 77 of the outer door 81 after the foam agent is
injected.

[0099] FIGS. 13 and 14 illustrate an example press mold.
Although the first press mold is described as a press mold
described below, the press mold may be equally applicable to
the second press mold.

[0100] Referring to FIG. 13, a first press mold 30 may
include a vertical passage 32 that extends in a vertical direc-
tion and a horizontal passage 33 that extends in a horizontal
direction. An outlet of the horizontal passage 33 may be
disposed in a side surface of the first press mold 30.

[0101] Air may successively flow into the vertical passage
32 and the horizontal passage 33 and then be supplied into a
space between the press mold and a metal sheet.

[0102] Referring to FIG. 14, a first press mold 30 may
include a vertical passage 32 that extends in a vertical direc-
tion, a horizontal passage 33 that extends in a horizontal
direction, and an end passage that extends from an end of the
horizontal passage 33 toward a corner of a lower portion of
the first press mold 30.

[0103] According to some implementations, since the
metal plate is pressed and deformed to integrate the first
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surface and the second to fifth surfaces with each other, pro-
cesses of assembling and sealing a separate deco member for
forming the circumferential parts of the outer door may not be
necessary. Also, since the surfaces for forming the circumfer-
ential parts are integrated with each other, torsional strength
of the outer door may be improved to reduce deformation of
the outer door while the foam agent is injected into the outer
door and expanded. In addition, an additional reinforcement
material for improving strength of the outer door may not be
necessary.

[0104] Further, since a separate deco member is not
coupled to the outer door, a gap between the surfaces may not
occur.

[0105] Also, since the metal sheet is processed through the
hydro forming process, a large number of molds may not be
required. In addition, the mold may be reduced in volume to
reduce costs of investment in equipment. For instance, when
a wide surface such as the door is processed, the process may
prevent corner portions thereof from being torn due to a thin
thickness thereof.

[0106] Also, when the metal sheet is deformed, a portion of
the metal sheet may be bent and deformed by the pressing of
the mold and the liquid to form the circumferential parts.
Thus, since the liquid pressure is applied to only the deformed
portion of the metal sheet, the pressing force and size of the
mold may decrease to reduce the cost of equipment of the
mold.

[0107] Although implementations have been described
with reference to a number of illustrative examples thereof, it
should be understood that numerous other modifications and
implementations can be devised by those skilled in the art that
will fall within the spirit and scope of the principles of this
disclosure. More particularly, variations and modifications
are possible in the component parts and/or arrangements and
the variations and modifications fall within the scope of the
disclosure, the drawings and the appended claims. In addition
to variations and modifications in the component parts and/or
arrangements, alternative uses will also be apparent to those
skilled in the art.

What is claimed is:

1. A door for a refrigerator, the door comprising:

an outer door manufactured by pressing and deforming a

metal sheet, the outer door comprising a first surface,
second to fifth surfaces extending from the first surface,
and a plurality of flanges extending from the second to
fifth surfaces, the first to fifth surfaces being integrated
with each other and defined based on the pressing and
deforming of the metal sheet;

adoor liner connected to surfaces of the plurality of flanges

of the outer door; and

an insulation material disposed in a space defined between

the door liner and the outer door.

2. The door according to claim 1, wherein the first surface
defines a front surface of the outer door, the second surface
and the third surface face each other and define side surfaces
of the outer door, the fourth surface defines a bottom surface
of'the outer door, and the fifth surface faces the fourth surface
and defines a top surface of the outer door.

3. The door according to claim 1, wherein the second to
fifth surfaces are pressed and deformed by a liquid disposed
into a mold frame in processing the outer door.

4. The door according to claim 1, wherein the metal sheet
is primarily and secondarily pressed to manufacture the first
to fifth surfaces.
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5. The door according to claim 1, wherein each of the
plurality of flanges is bent toward a center of the outer door.

6. The door according to claim 1, wherein the plurality of
flanges contains four flanges, and each of the four flanges
extends toward one of the second to fourth surfaces.

7. The door according to claim 6, wherein the four flanges
are spaced apart from each other.

8. The door according to claim 7, further comprising a
packing disposed between each pair of adjacent flanges, the
packing being configured to block leakage of a foam agent
inserted between the second to fourth surfaces.

9. The door according to claim 1, further comprising a
gasket disposed on an edge part of the door liner and config-
ured to create a seal based on the door contacting a refrigera-
tor cabinet in a closed position.

10. A method for manufacturing a door, the method com-
prising:

pressing and deforming a metal plate to manufacture an

outer door of which a front surface, both side surfaces, a
top surface, and a bottom surface are integrated with
each other;

removing a mold fixing part that fixes the outer door during

the pressing and deforming of the metal plate;

bending edges of the side surfaces, the top surface, and the

bottom surface of the outer door to define flanges at the
side surfaces, the top surface, and the bottom surface of
the outer door; and

after defining the flanges at the side surfaces, the top sur-

face, and the bottom surface of the outer door, injecting
a foam agent into a space defined by the outer door.

11. The method according to claim 10, further comprising
connecting a door liner to the outer door after injecting the
foam agent.

12. The method according to claim 11, further comprising
coupling, to the door liner, a gasket configured to create a seal
based on the door contacting a refrigerator cabinet in a closed
position.

13. The method according to claim 10, further comprising,
prior to injecting the foam agent, installing a packing between
each pair of adjacent flanges, the packing being configured to
block leakage of the foam agent injected into the space
defined by the outer door.

14. The method according to claim 10, further comprising
connecting a door liner to the outer door before injecting the
foam agent,

wherein injecting the foam agent comprises injecting the

foam agent into a space defined between the outer door
and the door liner through a hole of the door liner.

15. The method according to claim 10, wherein bending
edges of the side surfaces, the top surface, and the bottom
surface of the outer door to define flanges at the side surfaces,
the top surface, and the bottom surface of the outer door
comprises:
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chamfering portions of boundaries of the side surfaces, the

top surface, and the bottom surface, and

after chamfering, bending a portion of each of the side

surfaces, the top surface, and the bottom surface
inwardly.
16. The method according to claim 10, wherein pressing
and deforming the metal sheet comprises using a hydro form-
ing process to press and deform the metal plate.
17. A metal container comprising:
a bottom part manufactured by pressing a metal plate using
a first mold; and

a circumferential part manufactured by bending and
deforming a portion of the metal sheet through pressing
using a second mold and liquid injected into a mold
frame that holds the metal plate.

18. The metal container according to claim 17, wherein the
circumferential part comprises a plurality of surfaces bent
and extending from the bottom part.

19. The metal container according to claim 18, wherein the
bottom part is a first surface, and

the circumferential part is integrated with the first surface

and comprises second to fourth surfaces bent from the
bottom part.

20. A method for manufacturing a metal container, the
method comprising:

obtaining a counter mold that defines a space in which a

liquid is accommodated;

fixing a metal sheet on a mold frame;

injecting the liquid into the space defined by the counter

mold to contact the metal sheet fixed on the mold frame;
and

pressing the metal sheet using a press mold, the liquid, and

the counter mold, thereby deforming the metal sheet
using the liquid, the press mold, and the counter mold at
the same time.

21. A method for processing a metal sheet, the method
comprising:

disposing a metal sheet on a mold having a space that

accommodates a liquid;

injecting the liquid into the space; and

after injecting the liquid into the space, deforming the

metal sheet by pressing the metal sheet with a press
mold, a counter mold, and the liquid.

22. An apparatus for processing a metal sheet, the appara-
tus comprising:

a mold frame having a space that accommodates a liquid;

apress mold configured to press a metal sheet placed onthe

mold frame; and

a counter mold configured to press the metal sheeton a side

opposite to the press mold,

wherein at least one air passage through which air is sup-

plied between the metal sheet and the press mold is
defined in the press mold.
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