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Provided i1s a press forming method for a composite mate-
rial. A press forming method for a composite material
including an upper metal member, a resin member, and a
lower metal member, and i1ncluding: producing the lower
metal member having first and second coating films respec-
tively bonded to upper and lower surfaces thereof; produc-
ing the composite material including the upper metal mem-
ber, a first hot melt member, the resin member, a second hot
melt member, and the lower metal member; cutting an area
spaced inward a predetermined distance from a lengthwise
edge of the composite material by using a T-cutter, such that
only the lower metal member remains; removing the upper
metal member, the first hot melt member, the resin member,
and the second hot melt member that are located outside the
cut area; and folding the lower metal member by an angle of
180 degrees by using a hemming die.
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PRESS FORMING METHOD FOR
COMPOSITE MATERIAL

CROSS REFERENCE TO RELATED
APPLICATION

[0001] The present application claims priority to Korean
Patent Application No. 10-2018-0129584, filed Oct. 29,
2018, the entire contents of which 1s incorporated herein for
all purposes by this reference.

BACKGROUND OF THE INVENTION

Field of the Invention

[0002] The present invention relates to a press forming
method for a composite material, which prevents a longitu-
dinal section of the composite material from being exposed
to outside.

Description of the Related Art

[0003] In general, an OLED display 1s a self-luminous
display 1n which each self-luminous pixel can illumine
independently, thus requiring no backlight unit. The OLED

display 1s constructed using an encap (encapsulation film),
an OLED, a color refiner on TFT (CRT), glass, and an

anti-reflection film (ARF).

[0004] A typical OLED 1s composed of two electrodes and
an organic layer. When electric power 1s applied, holes and
electrons are injected from the electrodes are injected into
the organic layer, and they recombine 1n the organic layer to
form an exciton. The exciton transitions from an excited
state to a ground state, leading to emission of light. When
oxygen and/or moisture permeates into the OLED, shorten-
ing of lifespan and lowering of luminous etliciency are
caused. Thus, manufacturing of the OLED display includes
an encapsulation process in which an encapsulation structure
1s formed to encapsulate an OLED panel having an OLED
in order to prevent penetration of oxygen and/or moisture.

[0005] FIG. 1 1s a view showing a typical display struc-
ture. As shown 1n FIG. 1, the display includes a backboard,
a cabinet, a pad, and a panel. The bonding of the backboard
and the cabinet constituting the display 1s carried out using
a double-sided tape as shown in FIG. 1. In other words, the
double-sided tape 1s placed between the backboard and the
cabinet to bond the cabinet to the backboard together.

[0006] In other words, a separate cabinet (middle cabinet:
MIC) 1s required 1n order to prevent side surfaces of the
backboard and the pad from being exposed to outside,
leading to an 1ncrease 1n manufacturing cost, and a require-
ment of a separate process.

[0007] The foregoing 1s intended merely to aid in the
understanding of the background of the present invention,
and 1s not intended to mean that the present invention falls
within the purview of the related art that 1s already known
to those skilled 1n the art.

SUMMARY OF THE INVENTION

[0008] Accordingly, the present invention has been made
keeping 1n mind the above problems occurring in the related
art, and an objective of the present invention 1s to provide a
method of preventing the side surface of a pad from being
exposed to outside without provision of a separate member.
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[0009] Another objective of the present invention 1s to
provide a process for providing excellent flatness and stifl-
ness and providing easy finishing of the side surface.
[0010] Still another objective of the present invention 1s to
provide a display capable of reducing manufacturing cost.
[0011] Yet another objective of the present invention is to
provide a composite material capable of enabling both
inward hemming and outward hemming.

[0012] Yet another objective of the present invention i1s to
provide a method of easily removing a hot melt film from a
metal member.

[0013] In order to achieve the above objectives, according
to one aspect of the present invention, there 1s provided a
press forming method for a composite material including an
upper metal member, a resin member, and a lower metal
member, the method including: producing the lower metal
member having a first coating film and a second coating film
respectively bonded to an upper surface and a lower surface
thereof; producing the composite material including the
upper metal member, a first hot melt member, the resin
member, a second hot melt member, and the lower metal
member sequentially layered and bonded together; cutting
an area spaced mmward a predetermined distance from a
lengthwise edge of the composite material by using a
T-cutter, such that only the lower metal member remains;
removing the upper metal member, the first hot melt mem-
ber, the resin member, and the second hot melt member that
are located outside the cut area; and folding the lower metal
member by an angle of 180 degrees by using a hemming die
such that side surfaces of the upper metal member and the
resin member are prevented from being exposed to outside.
[0014] According to the press forming method for the
composite material according to the present invention, the
metal member located at the relatively lowest position 1s
folded by an angle of 180 degrees by using a hemming die
(11g) such that a cut surface of the composite material 1s
prevented from being exposed to outside. Thus, the metal
member 1s folded by the angle of 180 degrees using the
hemming die such that the cut surface of the composite
material 1s prevented from being exposed to outside in such
a way, thereby eliminating a requirement to use a separate
middle cabinet.

[0015] As described above, since the separate middle
cabinet 1s not used, manufacturing cost 1s reduced, and a
fimshed appearance 1s also excellent.

[0016] Furthermore, the present invention can produce a
composite material that enables both inward hemming and
outward hemming. For this purpose, 1t 1s possible to easily
remove the hot melt member from the metal member.

BRIEF DESCRIPTION OF THE DRAWINGS

[0017] The above and other objectives, features and other
advantages of the present invention will be more clearly
understood from the following detailed description when
taken 1n conjunction with the accompanying drawings, in

which:

[0018]
fure:

[0019] FIG. 2 1s a view showing a structure of a composite
material according to an embodiment of the present inven-
tion;

[0020] FIG. 3 1s a view showing a forming process for the
composite material according to an embodiment of the
present 1nvention;

FIG. 1 1s a view showing a typical display struc-
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[0021] FIG. 4 1s a view showing a forming process for the
composite material according to the embodiment of the
present invention after cutting an upper metal member and
a resin member;

[0022] FIG. 5 1s a view showing a forming process for the
composite material according to the embodiment of the
present mvention after folding the upper metal member;
[0023] FIG. 6 1s a flowchart showing the forming pro-
cesses for the composite material according to the embodi-
ment of the present invention;

[0024] FIG. 7 1s a view showing a forming method for a
composite material according to another embodiment of the
present mvention;

[0025] FIG. 8 1s a view showing a method of bonding a
first coating film and a second coating film to a lower metal
member according to the embodiment of the present inven-
tion;

[0026] FIG. 9 1s a view showing configuration of the
composite material according to the embodiment of the
present mvention;

[0027] FIG. 10 1s a view showing a cut area of the
composite material that 1s cut by using a T-cutter according
to the embodiment of the present invention; and

[0028] FIG. 11 1s a view showing an example of hemming
the lower metal member using a hemming die according to
the embodiment of the present invention.

DETAILED DESCRIPTION OF THE
INVENTION

[0029] The above and other aspects of the present inven-
tion will be more clearly understood from the following
detailed description when taken in conjunction with the
accompanying drawings. Hereinbelow, exemplary embodi-
ments of the present invention will be described 1n detail
with reference to the accompanying drawings such that the
invention can be easily embodied by one of ordinary skill 1n
the art to which this invention belongs.

[0030] FIG. 2 1s a view showing a composite material
according to an embodiment of the present invention. Here-
inafter, the composite material according to the embodiment
of the present invention will be described in detail with
reference to FIG. 2.

[0031] As shown in FIG. 2, a composite material 100
includes an upper metal member 102, a resin member 104,
and a lower metal member 106. Further, as shown 1n FIG. 2,
longitudinal sections (cut surfaces) of respective materials
constituting the composite material form one flat surface.
[0032] FIG. 3 1s a view showing a forming process for the
composite material according to an embodiment of the
present invention. Heremafter, the method of forming the
composite material according to the embodiment of the
present imnvention will be described 1n detail with reference
to FIG. 3.

[0033] As described above, a longitudinal section (cut
surface) of the composite material 100 forms one flat
surface. In this state, the longitudinal section (lengthwise
edge) of the composite material 1s formed using a cutter. As
shown 1n FIG. 3, the cutter 1s a T-cutter, and the upper metal
member 102 and the resin member 104 are cut by using the
cutter. In this case, the resin member 104 1s relatively more
cut than the upper metal member 102. In other words, the
resin member 104 1s cut by using a portion of the cutter,
which has a relatively large diameter, while the upper metal
member 102 1s cut by using a portion of the cutter, which has
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a relatively small diameter. The upper metal member 102
and the resin member 104 of the composite material are cut
by using the cutter as shown in FIG. 3.

[0034] FIG. 4 1s a view showing a forming process for the
composite material according to the embodiment of the
present invention after cutting the upper metal member and
the resin member. Hereinafter, the method of forming the
composite material according to the embodiment of the
present invention after cutting the upper metal member and
the resin member will be described with reference to FIG. 4.

[0035] As shown in FIG. 4, the upper metal member 102,
which protrudes relatively more than the resin member 104,
1s bent toward the lower metal member 106. As the upper
metal member 102 1s bent toward the lower metal member
106, the longitudinal section of the resin member 104 1s
brought 1nto close contact with the upper metal member 102.
FIG. 4 shows a state in which the upper metal member 102
1s 1n fully close contact with the longitudinal surface of the
resin member 104. In particular, the bent upper metal
member 102 1s 1n close contact with an upper surface of the
lower metal member 106. In other words, the upper metal
member 102 has two bent portions. Of course, depending on
the protruding length of the upper metal member 102, the
upper metal member 102 may have one bent portion.

[0036] FIG. 5 1s a view showing a forming process for the
composite material according to the embodiment of the
present nvention after bending the upper metal member.
Hereinafter, the method of forming the composite material

according to the embodiment of the present invention will be
described 1n detail with reference to FIG. 5.

[0037] As shown in FIG. 5, after bending the upper metal
member 102, the lower metal member 106 1s folded by an
angle of 180 degrees by using a hemming die (press). By
thus folding the lower metal member 106 by an angle of 180
degrees using the hemming die, the longitudinal section of
the composite material 1s prevented from being exposed to
outside.

[0038] As described above, the lower metal member 106
1s folded by an angle of 180 degrees using the hemming die,
whereby 1t 1s not necessary to perform a process of prevent-
ing the lengthwise edge of the resin member 104 from being
exposed to outside by using a separate member (middle
cabinet: M/C) such that the lengthwise edge (longitudinal
section) of the composite material 1s prevented from being
exposed to outside.

[0039] FIG. 6 1s a flowchart showing the forming pro-
cesses for the composite material according to the embodi-
ment of the present invention. Hereinafter, the method of
forming the composite material according to the embodi-
ment of the present invention will be described 1n detail with
reference to FIG. 6.

[0040] In step S600, the composite material composed of
the upper metal member 102, the resin member 104, and the
lower metal member 106 1s cut by using a T-cutter such that
the lengthwise edges of the upper metal member 102 and the
resin member 104 are cut. In this case, the resin member 104
1s relatively more cut than the upper metal member 102.

[0041] In step S602, the upper metal member 102, which
1s relatively less cut than the resin member 104, 1s bent
toward the lower metal member 106. In this case, the upper
metal member 102 may have one or two bent portions
depending on the protruding length thereof from the resin

member 104 and the thickness of the resin member 104.
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[0042] Instep S604, the lower metal member 106 1s folded
by an angle of 180 degrees using the hemming die to prevent
the lengthwise edge of the composite material from being
exposed to outside.

[0043] As described above, according to the present
invention, the lower metal member 106 1s folded by an angle
of 180 degrees using the hemming die, whereby the length-
wise edge of the resin member 104 1s prevented from being
exposed to outside without provision of a separate member.

[0044] FIG. 7 1s a view showing a forming method for a
composite material according to another embodiment of the
present 1nvention. As shown in FIG. 7, the composite
material includes an upper metal member 102, a resin
member 104, and a lower metal member 106. In FIG. 3, the
upper metal member 102 and the resin member 104 are cut
by using a cutter in which the resin member 104 1s relatively
more cut than the upper metal member 102. On the other
hand, 1n FIG. 7, the upper metal member 102 and the resin
member 104 are cut equally, and the bending of the upper
metal member 102 1s not performed. However, in FIG. 7, the
bending of the lower metal member 106 by an angle of 180
degrees using the hemming die 1s performed 1n the same
manner. Thus, 1n FIG. 7, the lengthwise edge (cut surface,
longitudinal section) of the upper metal member 102 and the
lengthwise edge (cut surface, longitudinal section) of the
resin member 104 are also prevented from being exposed to
outside by the lower metal member 106, whereby it 1s not
necessary to perform a process of preventing the longitudi-
nal section of the composite material from being exposed to
outside using a separate member.

[0045] In the present invention, a composite material
composed of an upper metal member, a resin member, and
a lower metal member 1s mentioned, but 1s not limited
thereto. The present imnvention can be applied to various
types of composite materials such as a composite material
made of stainless steel (STS)-aluminum-stainless steel
(STS), a composite material made of aluminum-steel plate
cold commercial (SPCC)-aluminum, etc. In other words, the
present 1nvention can be applied to various materials such
that the longitudinal section of a composite material having
a laminated structure i1s prevented from being exposed to
outside. In this case, the above-mentioned effect can be
obtained by folding a material located at the lowest position
by an angle of 180 degrees using the hemming die.

[0046] Although not described 1n the above 1invention, the
upper metal member and the resin member are bonded to
cach other by a first hot melt member (first hot melt film)
interposed therebetween. The resin member and the lower
metal member are bonded to each other by a second hot melt
member (second hot melt film) interposed therebetween.

[0047] Furthermore, because a coating film 1s not bonded
between the resin member and the lower metal member 1n a
state where the resin member and the lower metal member
are bonded to each other by the second hot melt member,
only inward hemming 1s possible for the lower metal mem-
ber. Accordingly, there 1s a demand for methods of hemming
the lower metal member inwardly and outwardly using the
hemming die.

[0048] FIG. 8 1s a view showing a method of bonding the
first coating film and the second coating film to the lower
metal member according to the embodiment of the present
invention. Hereinafter, the method of bonding the first
coating film and the second coating film to the lower metal
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member according to the embodiment of the present inven-
tion will be described 1n detail with reference to FIG. 8.
[0049] Referring to FIG. 8, the second coating film 1s
bonded to a lower surface of the lower metal member, and
the first coating film 1s bonded to an upper surface thereof.
The second coating film 1s entirely bonded to the lower
surface of the lower metal member while the first coating
film 1s partially bonded to the upper surface of the lower
metal member 1n a ladder shape. In other words, the first
coating film 1s bonded to opposite sides of the lower metal
member 1 a first direction and 1s bonded 1n a second
direction perpendicular to the first direction at locations
spaced apart from each other at a predetermined interval.
[0050] In more detail, the second coating film 1s bonded to
the lower surface of the lower metal member, and then the
lower metal member 1s turned over to bond the first coating
film to the upper surface of the lower metal member.
[0051] FIG. 9 1s a view showing configuration of the
composite material according to the embodiment of the
present invention. According to FIG. 9, the composite mate-
rial includes the upper metal member, the first hot melt
member, the resin member, the second hot melt member, and
the lower metal member that are sequentially layered down-
ward and bonded together. As described above, the lower
metal member has the first metal coating film bonded to the
upper surface thereot, and the second coating film bonded to
the lower surface thereof. Furthermore, the first coating film
prevents the second hot melt film from being directly
bonded to the lower metal member at a portion to which the
first coating film 1s bonded.

[0052] The composite material 1s then cut at predeter-
mined intervals using a cutter. In other words, the composite
material 1s cut 1n the second direction using the cutter, and
in particular, an intermediate portion of the first coating film
formed in the second direction i1s cut, thus producing a
rectangular composite material.

[0053] FIG. 10 1s a view showing a cut area of the
composite material that 1s cut by using the T-cutter accord-
ing to the embodiment of the present invention. Hereinafter,
details of cutting the composite material using the T-cutter
according to the embodiment of the present invention will be
described 1n detail with reference to FIG. 10.

[0054] Referring to FIG. 10, the cut area of the composite
material 1s cut by using the T-cutter to remove a predeter-
mined width relative to the junction between the portion to
which the first coating film 1s bonded and another portion to
which the first coating film 1s not bonded. Herein, not all the
portions of the cut area are cut, but the portions of the cut
area are cut such that only the lower metal member remains.

[0055] The second hot melt member provided at the
lengthwise edge of the composite material 1s removed 1n a
state where the cut area 1s cut such that only the lower metal
member remains. As described above, since the second hot
melt member 1s not bonded to the first coating film (or the
lower metal member) due to provision of the first coating
film, 1t 1s possible to easily remove the second hot melt
member from the lower metal member. When the second hot
melt member 1s removed, the resin member, the first hot melt
member, and the upper metal member located at the top of
the second hot melt member are also removed.

[0056] FIG. 10 1s a view showing a state where the second
hot melt member 1s removed from the composite material. In
the composite material from which the second hot melt
member 1s removed, only the lower metal member having
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the first coating film bonded to the upper surface thereof and
the second coating film bonded to the lower surface thereof
remains.
[0057] FIG. 11 shows an example of hemming the lower
metal member using the hemming die according to an
embodiment of the present invention. As shown in FIG. 11,
since the lower metal member has the first and second
coating films that are respectively bonded to the upper and
lower surfaces thereotf, both inward hemming and outward
hemming using the hemming die are possible.
[0058] Although the exemplary embodiments of the pres-
ent invention have been described for 1llustrative purposes,
those skilled 1n the art will appreciate that various modifi-
cations, additions and substitutions are possible, without
departing from the scope and spinit of the invention as
disclosed 1n the accompanying claims.
What 1s claimed 1s:
1. A press forming method for a composite material
including an upper metal member, a resin member, and a
lower metal member, the method comprising;:
producing the lower metal member having a first coating
film and a second coating film respectively bonded to
an upper surface and a lower surface thereof;

producing the composite material including the upper
metal member, a first hot melt member, the resin
member, a second hot melt member, and the lower
metal member sequentially layered and bonded
together;

cutting an area spaced inward a predetermined distance

from a lengthwise edge of the composite material by
using a T-cutter, such that only the lower metal member
remains;
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removing the upper metal member, the first hot melt
member, the resin member, and the second hot melt
member that are located outside the cut area; and

folding the lower metal member by an angle of 180
degrees by using a hemming die such that side surfaces
of the upper metal member and the resin member are
prevented from being exposed to outside.

2. The method of claim 1, wherein the second coating film
1s entirely bonded to the lower surface of the lower metal
member while the first coating film 1s partially bonded to the
upper surtace of the lower metal member.

3. The method of claim 2, wherein the first coating film 1s
bonded to opposite sides of the lower metal member 1n a first
direction and 1s bonded 1n a second direction perpendicular
to the first direction at locations spaced apart from each other
at a predetermined interval.

4. The method of claim 3, wherein after the producing the
composite material,

the composite material 1s cut along a center line of the first
coating film bonded in the second direction by using a
cutter, thus producing a rectangular composite materal.

5. The method of claim 4, wherein 1n the cutting the area
by using the T-cutter such that only the lower metal member
remains, the area 1s cut to remove a predetermined width
including a portion to which the first coating film 1s bonded
and another portion to which the first coating film is not

bonded.

6. A composite material formed by the method of claim 1.

e 7 e e e



	Page 1 - Bibliography/Abstract
	Page 2 - Drawings
	Page 3 - Drawings
	Page 4 - Drawings
	Page 5 - Drawings
	Page 6 - Drawings
	Page 7 - Drawings
	Page 8 - Description
	Page 9 - Description
	Page 10 - Description
	Page 11 - Description/Claims

