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(57) Abstract: The invention addresses the problem of providing a resin
molding mold capable of limiting the generation of burrs arising from under-
cutting and surface texturing even when providing an undercut in a core
mold or surface texturing in a cavity mold. The resin molding mold (1) ac-
cording to the present invention comprises a core mold (4) the surface of
which has a protrusion (11), which forms a through hole (105) in the resin
molding (100), as an undercut and a cavity mold (5) that is provided so as to
be capable of engaging with the core mold (4). The cavity mold (5) com-
prises a main cavity body (13), which has a surface texturing surface that
faces the surface on which the protrusion (11) of the core mold (4) is
provided when engaged with the core mold (4), and a lining piece (15),
which is provided in the main cavity body (13) so as to abut the protrusion
(11) and has a mirror finished surface on the facing surtace (23) that abuts
the protrusion (11).
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DESCRIPTION

Title of Invention
RESIN MOLDING DIE, RESIN MOLDING METHOD AND RESIN MOLDED
PRODUCT

Technical Field
This invention relates to a resin molding die, a resin molding method, and a

resin-molded product.

Background Art

A resin molding die includes a core mold generally having a shape
corresponding to an inner surface of a resin-molded product and a cavity mold provided
so as to be engageable with the core mold and generally having a shape corresponding
to an outer surface of the resin-molded product.

In such a resin molding die, a space (cavity), which is formed under a state in
which the core mold and the cavity mold are engaged with each other, has a shape
corresponding to the resin-molded product, and a molten resin is injected into the cavity
to be cured. In this manner, the resin-molded product is manufactured (Patent
Literatures 1 and 2).

In this case, after the resin is cured, it is necessary to separate the core mold
and the cavity mold to take out the resin-molded product from the resin molding die.
However, when an uneven shape or a through hole that intersects with (is orthogonal to)
the separating direction (mold removal direction) is formed on or in the resin-molded
product, the resin-molded product cannot be taken out from the resin molding die as it
is.

Such a shape is referred to as "undercut".

In a die for molding the resin-molded product comprising an undercut, the
following method is known. A portion at which the undercut is formed is provided as

an independent component, and the component is removed while being moved in a
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direction different from the mold removal direction, to thereby take out the
resin-molded product from the resin molding die (Patent Literature 3).

In this case, when the undercut is a through hole that is formed perpendicularly
to the mold removal direction for the resin-molded product, the undercut may need to be
provided on the core mold.

Specifically, a pin-like protrusion corresponding to the through hole is
provided on the core mold, and a peripheral part of the protrusion is provided as a slide
core, which is movable in a direction that is inclined with respect to the mold removal
direction.

On the other hand, when three-dimensional decoration called "embossed
surface" is provided on a surface of the resin-molded product, a process of engraving a
pattern called "embossing process" needs to be performed on an inner wall of the cavity

mold (Patent Literature 4).

Citation List

Patent Literature

Patent Literature 1: JP-A-H05-212752

Patent Literature 2: JP-U-H02-146013

Patent Literature 3: JP-A-2002-205324
Patent Literature 4: JP-U-S59-067217

Disclosure of the Invention
Problems to be Solved by the Invention

However, when resin molding is performed as described above under a state in
which the core mold comprising the undercut corresponding to the through hole
provided thereon and the embossed cavity mold are combined with each other, there is a
problem in that burrs attributed to the embossed surface are generated at a periphery of
the through hole.

Further, even when the burrs are not generated at the beginning of

manufacturing using the resin molding die, through mass production of resin-molded
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products, the burrs are generated on most dies. Even in a case where the burrs are to
be trimmed after the molding, there is no problem when the burrs are so small as to be
blown off by air. However, when the burrs cannot be blown off by the air, it is
necessary that the burrs be trimmed from the surface of the product, and when the burrs
adhere on the embossed surface, it is difficult to finish the resin molded product.
Therefore, there is no measure but to repair the die.

As a measure against the problems, a method involving masking a surface of
the cavity mold that is opposed to the undercut is conceivable. However, the core
mold and the cavity mold are independent members, and hence positioning of the
masking is difficult. Therefore, there is a problem in that the burrs are difficult to be
suppressed.

Further, it is conceivable to perform the embossing process on the undercut as
well. Also in this case, however, there is a problem in that the burrs are liable to be
generated.

This invention has been made in view of the above-mentioned problems, and
has an object to provide a resin molding die that is capable suppressing, even when an
undercut is provided on a core mold and an embossing process is performed on a cavity
mold, generation of burrs attributed to the undercut and the embossing process.

Means to solve the Problems

In order to achieve the above-mentioned object, according to a first aspect of
this invention, there is provided a resin molding die, including: a core mold comprising
a protrusion formed on a surface thereof, the protrusion being provided so as to form a
through hole comprising an undercut in a resin-molded product; and a cavity mold
provided so as to be engageable with the core mold, in which the cavity mold includes:
a main body comprising a first processing surface that is opposed to the surface of the
core mold, on which the protrusion in provided, under a state in which the cavity mold
and the core mold are engaged with each other; and an insert provided to the main body
so as to abut on the protrusion, the insert comprising a second processing surface as a
surface thereof that abuts on the protrusion.

According to a second aspect of this invention, there is provided a resin
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molding method, which is carried out by using the resin molding die according to the
first aspect.

According to a third aspect of this invention, there is provided a resin-molded
product, which is molded by using the resin molding method according to the second
aspect.

Effect of the Invention

According to the aspects of this invention, it is possible to provide the resin
molding die that is capable of suppressing, even when an undercut is provided on the
core mold and an embossing process is performed on the cavity mold, generation of

burrs attributed to the undercut and the embossing process.

Brief Description of the Drawings

Fig. 1 is a perspective view illustrating a resin-molded product 100 that is
molded by a resin molding die 1 according to a first embodiment of this invention.

Fig. 2 is a side view of the resin-molded product 100 of Fig. 1 as viewed in the
Y direction.

Fig. 3 is a sectional view taken along the line 3—3 of Fig. 2.

Fig. 4 is an enlarged view of a boxed region indicated by the alternate long and
short dash line of Fig. 3.

Fig. 5 is a sectional view illustrating the resin molding die 1 according to the
first embodiment, and is an enlarged view of a part corresponding to Fig. 4.

Fig. 6 is a sectional view illustrating a core mold 4.

Fig. 7 is a sectional view illustrating a cavity mold 5.

Fig. 8 is a schematic view illustrating a cross section profile of an embossed
surface 21 of the cavity mold 5.

Fig. 9 is an enlarged view of a vicinity of a protrusion 11 of Fig. 5.

Fig. 10 is a sectional view illustrating a procedure of molding the resin-molded
product 100 using the resin molding die 1.

Fig. 11 is a sectional view illustrating the procedure of molding the

resin-molded product 100 using the resin molding die 1.
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Fig. 12 is a sectional view illustrating the procedure of molding the
resin-molded product 100 using the resin molding die 1.
Fig. 13 is a plan view illustrating a resin molding die la according to a second

embodiment of this invention.

Mode for Embodying the Invention

Now, exemplary embodiments of this invention are described in detail with
reference to the drawings.

First, with reference to Figs. 1 to 4, the configuration of a resin-molded product
100 that is molded using a resin molding die 1 according to a first embodiment of this
invention is described in brief.

In this case, as the resin-molded product 100, an outer frame to be used for a
battery charger of a router is exemplified.

As illustrated in Figs. 1 to 4, the resin-molded product 100 comprises a hollow
box shape with an open bottom surface, and one of side surfaces 103 comprises through
holes 105 formed therein.

As illustrated in Fig. 4, the through hole 105 comprises a tapered portion 105a
radially expanded on an inner side of the side surface 103, and as described later, at the
time of resin molding, the tapered portion 105a intersects with (is orthogonal to) a mold
removal direction of the resin molding die 1.

Therefore, when the resin-molded product 100 is molded, the through hole 105
is an undercut, and the undercut needs to be provided on a core mold.

Note that, the through hole 105 is, for example, a hole into which an LED or
the like for indicating an electrical connection state of a battery charger and a battery
charging status of a router is inserted.

Further, a part 107 of an outer surface of the resin-molded product 100, which
includes a periphery of the through hole 105, is an embossed surface serving as a first
processing surface, and hence the embossing process needs to be performed on a cavity
mold.

Next, the structure of the resin molding die 1 is described with reference to
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Figs.5to 9.

As illustrated in Fig. 5, the resin molding die 1 includes a core mold 4 and a
cavity mold 5 that is engageable with the core mold 4.

Although detailed description is given later, under a state in which the core
mold 4 and the cavity mold 5 are engaged with each other, a cavity 6 is formed between
the core mold 4 and the cavity mold 5, and a resin is filled into the cavity 6 to be cured.
In this manner, the resin-molded product 100 is manufactured.

Note that, the cavity mold 5 is movable with respect to the core mold 4 in
directions A1 and A2 of Fig. 5, and the directions of the movement correspond to the
mold removal direction of the resin molding die 1.

As illustrated in Fig. 6, the core mold 4 includes a core main body 7
comprising a shape corresponding to an inner periphery of the resin-molded product
100, and a part corresponding to the through hole 105 (see Fig. 4) forms a protrusion 11.
The protrusion 11 protrudes in a direction that intersects with (is orthogonal to) the
mold removal direction of the resin molding die 1, and hence the protrusion 11 forms an
undercut.

Further, a periphery of the protrusion 11 of the core mold 4 forms a slide mold
9 that is movable in directions B1 and B2 that are inclined with respect to the mold
removal direction (directions A1 and A2) (see Fig. 5).

As illustrated in Fig. 7, the cavity mold 5 includes a cavity main body 13
comprising an inner periphery shape corresponding to the part 107 of the outer surface
of the resin-molded product 100, and a pin-like insert 15 provided so as to abut on the
protrusion 11 of the core mold 4.

Note that, the cavity main body 13 comprises a hole 13a corresponding to a
shape of the insert 15, and the insert 15 is removably mounted into the hole 13a.

As described above, a portion of the cavity main body 13, which has a shape
corresponding to an outer periphery of the resin-molded product 100, forms an
embossed surface 21 (see Fig. 8).

The embossed surface 21 is provided so as to be opposed to a surface of the

core mold 4, which comprises the protrusion 11 provided thereon, under a state in which
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the cavity mold 5 and the core mold 4 are engaged with each other.

Note that, regarding roughness of the embossed surface 21, for example, a
maximum depth E illustrated in Fig. 8 is about 80 pm.

On the other hand, in the insert 15, a surface of an opposing surface 23, which
abuts on the protrusion 11 of the core mold 4, is a mirror-finished surface serving as a
second processing surface. That is, the second processing surface has surface
roughness (Ra, Rmax, and the like) smaller than that of the first processing surface.

Note that, as illustrated in Fig. 9, a diameter 25 of the insert 15 is formed larger
than a diameter 27 of the protrusion 11. That is, the area of the surface of the insert 15,
which abuts on the protrusion 11, is formed larger than the area of a surface of the
protrusion 11, which abuts on the insert 15.

Specifically, for example, the diameter 25 of the insert 15 is formed larger than
the diameter 27 of the protrusion 11 by about 0.05 mm on each side, and by about 0.1
mm in diameter.

Further, under a state in which the core mold 4 and the cavity mold 5 are
combined with each other, the opposing surface 23 of the insert 15 abuts on a distal end
of the protrusion 11 as illustrated in Fig. 5.

Although detailed description is given later, by forming the insert 15 as
described above, generation of burrs is suppressed at the time of the resin molding.

Further, in the insert 15, at least the opposing surface 23 is formed of a material
having a hardness (for example, Vickers hardness) larger than that of the distal end of
the protrusion 11.

By forming the insert 15 of the material as described above, the opposing
surface 23 can be prevented from being deformed when the insert 15 is brought into
abutment on the distal end of the protrusion 11.

Note that, the resin molding die 1 includes, in addition to the core mold 4 and
the cavity mold 5, a mounting plate for fixing the core mold 4 and the cavity mold 5,
springs to be used for mold removal and mold clamping, a sprue portion through which
the resin is injected into the cavity, and the like. However, illustration and detailed

description thereof are omitted herein.
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Next, a procedure of manufacturing the resin-molded product 100 using the
resin molding die 1 is described with reference to Figs. 5, 7, and 9 to 12.

First, as illustrated in Fig. 7, the insert 15 is inserted into the hole 13a of the
cavity main body 13 to be mounted thereto, and further, as illustrated in Fig. 5, the core
mold 4 and the cavity mold 5 are engaged with each other to form the cavity 6 between
the core mold 4 and the cavity mold 5.

In this case, as described above, under a state in which the core mold 4 and the
cavity mold 5 are engaged with each other, the opposing surface 23 of the insert 15
abuts on the distal end of the protrusion 11.

Next, as illustrated in Fig. 10, a resin 31 is injected into the cavity 6 to be cured
so that the resin-molded product 100 is formed.

In this case, the opposing surface 23 of the insert 15 abuts on the distal end of
the protrusion 11, and the opposing surface 23 is mirror-finished. Further, the diameter
25 of the insert 15 is formed larger than the diameter 27 of the protrusion 11, and hence
a gap is not formed between the insert 15 and the protrusion 11.

Therefore, the resin 31 is not injected between the insert 15 and the protrusion
11, and hence the burrs attributed to the embossing process are not generated at the
periphery of the protrusion 11 (that is, the periphery of the through hole 105).

Next, when the resin 31 is cured, as illustrated in Fig. 11, the cavity mold 5 is
moved with respect to the core mold 4 in the direction A1 of Fig. 11.

When the cavity mold 5 is moved to a position at which the resin-molded
product 100 can be taken out (position at which the cavity mold 5 exceeds the height of
the resin-molded product 100), the slide mold 9 arranged around the protrusion 11 then
slides in the direction B1 of Fig. 11. In this case, the direction of the sliding (direction
B1) is inclined with respect to the mold removal direction (direction A1), and hence,
along with the movement of the slide mold 9, the protrusion 11 of the slide mold 9 is
moved away from the through hole 105 of the resin-molded product 100. Thus, a gap
is formed between the slide mold 9 and the resin-molded product 100.

Finally, as illustrated in Fig. 12, when the slide mold 9 moves to a position at

which the resin-molded product 100 does not interfere with the slide mold 9, the
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resin-molded product 100 is released from the slide mold 9, and the resin-molded
product 100 is taken out in the direction A1, that is, the removal direction of the resin
molding die 1.

Thus, according to the first embodiment, the resin molding die 1 includes the
core mold 4 comprising the protrusion 11 formed on the surface thereof as an undercut
so as to form the through hole 105 in the resin-molded product 100, and the cavity mold
5 provided so as to be engageable with the core mold 4. The cavity mold 5 includes
the cavity main body 13 comprising the embossed surface 21 that is opposed to the
surface of the core mold 4 under a state in which the cavity mold 5 and the core mold 4
are engaged with each other, and the insert 15 provided to the cavity main body 13 so as
to abut on the protrusion 11 and comprising the mirror-finished surface as the opposing
surface 23 thereof that abuts on the protrusion 11.

Therefore, even when the undercut is provided in the mold removal direction
and the embossed surface is provided on the periphery of the undercut, the generation of
burrs can be suppressed.

Further, according to the first embodiment, the cavity main body 13 comprising
the embossed surface 21 comprises a structure capable of removably mounting the
insert 15 thereon, and hence, when the embossing process is to be performed on the
entire surface, the cavity main body 13 can be used as it is by mounting a dummy insert
15a (not shown) comprising an embossed opposing surface 23.

Next, a second embodiment of this invention is described with reference to Fig.
13.

In the second embodiment, a fitting structure is provided to four corners of
each of the core mold 4 and the cavity mold 5 of the first embodiment.

Note that, in the second embodiment, components having the same functions as
those of the first embodiment are denoted by the same reference symbols, and parts
different from those of the first embodiment are mainly described.

As illustrated in Fig. 13, a resin molding die la according to the second
embodiment includes a core mold 4a and a cavity mold 5a each comprising a

rectangular shape in plan view.
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First positioning portions 41a, 41b, 41c, and 41d are provided on four corners
of the core mold 4a, respectively, and second positioning portions 43a, 43b, 43c, and
43d are provided on four corners of the cavity mold 5a, respectively. The second
positioning portions 43a to 43d have shapes corresponding to those of the first
positioning portions 41a to 41d, respectively. In this manner, the first positioning
portions 41a to 41d and the second positioning portions 43a to 43d construct a fitting
structure.

As described above, by providing the fitting structure to the core mold 4a and
the cavity mold 5a, positioning can be carried out more accurately when the insert 15 is
brought into abutment on the protrusion 11.

Thus, according to the second embodiment, the resin molding die 1a includes
the core mold 4a comprising the protrusion 11 formed on the surface thereof as an
undercut so as to form the through hole 105 in the resin-molded product 100, and the
cavity mold 5a provided so as to be engageable with the core mold 4a. The cavity
mold 5a includes the cavity main body 13 comprising the embossed surface 21 that is
opposed to the surface of the core mold 4a, on which the protrusion 11 in provided,
under a state in which the cavity mold 5a and the core mold 4a are engaged with each
other, and the insert 15 provided to the cavity main body 13 so as to abut on the
protrusion 11 and comprising the mirror-finished surface as the opposing surface 23
thereof that abuts on the protrusion 11.

Therefore, the same effect as in the first embodiment can be obtained.

Further, according to the second embodiment, the resin molding die 1a includes
the core mold 4a and the cavity mold 5a each comprising a rectangular shape in plan
view. The first positioning portions 41a, 41b, 41c, and 41d are provided on the four
corners of the core mold 4a, respectively, and the second positioning portions 43a, 43b,
43c, and 43d are provided on the four corners of the cavity mold 5a, respectively. In
this manner, the first positioning portions 41a to 41d and the second positioning
portions 43a to 43d construct the fitting structure.

Therefore, as compared to the first embodiment, the positioning can be carried

out more accurately when the insert 15 is brought into abutment on the protrusion 11.
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Industrial Applicability

This invention is described above based on the embodiments, but this invention
is not limited to the embodiments.

As a matter of course, a person having ordinary skill in the art may arrive at
various modifications and improvements within the scope of this invention, and it is
understood that the scope of this invention encompasses those modifications and
improvements.

For example, in the embodiments of this invention, as the resin-molded product
100, the outer frame to be used for a battery charger of a router is exemplified, and also
the resin molding die 1 for manufacturing the resin-molded product 100 is exemplified.
However, this invention is not limited thereto, and is applicable to all resin molding dies
in which the undercut needs to be provided on the core mold and the embossed surface
needs to be provided on the surface of the cavity mold, which is opposed to the
undercut.

This application claims the priority from Japanese Patent Application No.
2012-028719, filed on February 13, 2012, the disclosure of which is incorporated herein
in its entirety.

Throughout this specification and the claims which follow, unless the context
requires otherwise, the word "comprise"”, and variations such as "comprises" and
"comprising"”, will be understood to imply the inclusion of a stated integer or step or
group of integers or steps but not the exclusion of any other integer or step or group of
integers or steps.

The reference to any prior art in this specification is not, and should not be
taken as, an acknowledgement or any form of suggestion that the prior art forms part of

the common general knowledge in Australia.

Reference Signs List
1 resin molding die

la resin molding die



07 Jul 2014

2013219498

10

15

20

25

30

4a

Sa

11
13
13a
15
15a
21
23
25
27
31
4la
41b
41c
41d
43a
43b
43¢
43d
100
103
105
105a
107

core mold

core mold

cavity mold

cavity mold

cavity

core main body

slide mold

protrusion

cavity main body

hole

insert

dummy insert (not shown)
embossed surface
opposing surface
diameter of insert 15
diameter of protrusion 11
resin

first positioning portion
first positioning portion
first positioning portion
first positioning portion
second positioning portion
second positioning portion
second positioning portion
second positioning portion
resin-molded product

side surface

through hole

tapered portion

part of outer surface

12
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CLAIMS

1. Aresin molding die, comprising:

a core mold comprising a protrusion formed on a surface thereof as an undercut,
the protrusion being provided so as to form a through hole in a resin-molded product;
and

a cavity mold provided so as to be engageable with the core mold,
wherein the cavity mold comprises:

a main body comprising a first processing surface that is opposed to
the surface of the core mold, on which the protrusion in provided, under a state in which
the cavity mold and the core mold are engaged with each other; and

an insert provided to the main body so as to abut on the protrusion, the
insert comprising a second processing surface as a surface thereof that abuts on the
protrusion,

wherein the first processing surface comprises an embossed surface,

wherein the second processing surface comprises a mirror-finished surface,

wherein between the first and second processing surface is a continuous
surface without no gaps, and

wherein an area of the surface of the insert, which abuts on the protrusion, is

larger than an area of a surface of the protrusion, which abuts on the insert.

2. Aresin molding die according to claim 1, wherein the protrusion is
provided so that a protruding direction thereof intersects with an engaging direction in

which the core mold and the cavity mold are engaged with each other.
3. Aresin molding die according to claim 1 or 2, wherein the protrusion is
provided so that a protruding direction thereof is orthogonal to the engaging direction in

which the core mold and the cavity mold are engaged with each other.

4. Aresin molding die according to any one of claims 1 to 3, wherein at least
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the second processing surface of the insert is formed of a material having a hardness

larger than a hardness of the protrusion.

5. Aresin molding die according to any one of claims 1 to 4,

wherein the core mold and the cavity mold each comprise a rectangular shape
in plan view,

wherein the core mold comprising the rectangular shape comprises first
positioning portions formed at four corners thereof, and

wherein the cavity mold comprising the rectangular shape comprises second
positioning portions formed at four corners thereof so as to be engageable with the first

positioning portions, respectively.

6. Aresin molding die according to claim 5, wherein the first positioning

portions and the second positioning portions comprise a fitting structure.

7. Aresin molding method, which is carried out by using the resin molding

die according to any one of claims 1 to 6.

8. Aresin-molded product, which is molded by using the resin molding

method according to claim 7.
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