wo 2011/145869 A1 I 0K 0O OO

(12) INTERNATIONAL APPLICATION PUBLISHED UNDER THE PATENT COOPERATION TREATY (PCT)

(19) World Intellectual Property Organization

International Bureau WIP0)

-

U
(43) International Publication Date :
24 November 2011 (24.11.2011)

(10) International Publication Number

WO 2011/145869 A1

International Patent Classification: 81)

B29C 45/26 (2006.01) B29C 45/40 (2006.01)

(51

(21) International Application Number:

PCT/KR2011/003642

(22) International Filing Date:

17 May 2011 (17.05.2011)
English
English

(25)
(26)
(30)

Filing Language:
Publication Language:

Priority Data:
10-2010-0047523 20 May 2010 (20.05.2010)

Applicant (for all designated States except US): KOREA
INSTITUTE OF MACHINERY & MATERIALS [KR/
KR]; 171 Jang-dong, Yuseong-gu, Dagjeon-si 305-343
(KR).

KrR 84

1

(72)
(73)

Inventors; and

Inventors/Applicants (for US only): JEON, Jae Ho [KR/
KR]; 105-403, Union Village Apt., Seongju-dong,
Changwon-si, Gyeongnam 641-939 (KR). CHOI, Si
Young [KR/KR]; 109-201, Halla Vivaldi Apt., Gusan-
dong, Gimhae-si, Gyeongnam 621-730 (KR).

Agent: HAW, Yong-Noke; 6th Fl. Hyun Juk Bldg.,
832-41, Yeoksam-dong, Gangnam-gu, Seoul 135-080
(KR).

74

Designated States (unless otherwise indicated, for every
kind of national protection available). AE, AG, AL, AM,
AO, AT, AU, AZ, BA, BB, BG, BH, BR, BW, BY, BZ,
CA, CH, CL, CN, CO, CR, CU, CZ, DE, DK, DM, DO,
DZ, EC, EE, EG, ES, FI, GB, GD, GE, GH, GM, GT,
HN, HR, HU, ID, IL, IN, IS, JP, KE, KG, KM, KN, KP,
KZ, LA, LC, LK, LR, LS, LT, LU, LY, MA, MD, ME,
MG, MK, MN, MW, MX, MY, MZ, NA, NG, NI, NO,
NZ, OM, PE, PG, PH, PL, PT, RO, RS, RU, SC, SD, SE,
SG, SK, SL, SM, ST, SV, SY, TH, TJ, TM, TN, TR, TT,
TZ, UA, UG, US, UZ, VC, VN, ZA, ZM, ZW.

Designated States (unless otherwise indicated, for every
kind of regional protection available): ARIPO (BW, GH,
GM, KE, LR, LS, MW, MZ, NA, SD, SL, SZ, TZ, UG,
ZM, ZW), Eurasian (AM, AZ, BY, KG, KZ, MD, RU, TJ,
TM), European (AL, AT, BE, BG, CH, CY, CZ, DE, DK,
EE, ES, FI, FR, GB, GR, HR, HU, IE, IS, IT, LT, LU,
LV, MC, MK, MT, NL, NO, PL, PT, RO, RS, SE, SI, SK,
SM, TR), OAPI (BF, BJ, CF, CG, CI, CM, GA, GN, GQ,
GW, ML, MR, NE, SN, TD, TG).

Published:

with international search report (Art. 21(3))

(54) Title: INJECTION MOLD

[Fig. 7]

212
202
102

234
- }930
23z

430~~-L
[ —410 [ 400
7 ee0s

152

(57) Abstract: The present invention relates to an injec-
tion mold (1), which includes: an outer block (100) that
is mounted and fixed t an injection molding machine and
divided into an upper mold (110) and a lower mold
( 120), an inner block (200) that composed of an upper
block (230) and a lower block (220) that are replaceable
mounted on the upper mold (110) and the lower mold
(120), respectively; a metal core (300) that is mounted in
the inner block (200) and has a cavity (310) for forming
a molded product (10) with a molded portion having a
size of tens to hundreds of micrometers; an ejector (400)
coupled to the inner block (200) and removes the molded
product ( 10) in the cavity (310) by moving straight; an a
driving unit (500) that is disposed inside the lower mold
(120); moved up / down by hydraulic pressure or pneu-
matic pressure supplied from the outside, and drives the
ejector (400). According to the present invention de-
scribed above, it is possible to improve molding perfor-
mance of a small product and improve productivity.
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Description

Title of Invention: INJECTION MOLD
Technical Field

The present invention relates to an injection mold.

Background Art

In general, injection molding is a process of manufacturing various plastic products
by putting and melting usually a raw material of thermoplastic resin in an injection
cylinder of an injection molding machine, forcing the molten resin into the cavity of a
metal mold with a hydraulic plunger or the screw of an extruder, and cooling and
hardening the molten resin therein, in which the metal mold used in the injection
molding is called an injection mold.

The injection mold is manufactured to correspond to the size and shape of a product
that is injection molded, and replaceably mounted so that various products can be
injection molded from the same injection molding machine.

Meanwhile, when the size of a molded product is small, the injection mold disclosed
in Korean Patent Registration No. 10-0344901 is used for injection molding.

According to the injection mold disclosed in Korean Patent Registration No.
10-0344901, an upper core and a lower core are disposed between an upper holder
block and a lower holder block and an ejector is disposed under the lower holder block.

Accordingly, the molded product formed in the cavity formed by the upper core and
the lower core can be separated from the mold by an ejecting pin moving into the
cavity, through the lower holder block and the lower core.

However, the related art having the configuration described above has the following
problems.

A piezoelectric ceramic product for a piezoelectric polymer composite is molded in a
shape between several micrometers (xm) and several millimeters (mm). Further, in
order to mold a piezoelectric ceramic product for a piezoelectric polymer composite,
one piezoelectric ceramic product can be formed by injecting a material after manu-
facturing a plastic mold and then melting the plastic mold after molding is finished.

Therefore, in order to mold a plurality of piezoelectric ceramic products, it is
required to manufacture plastic molds that are as many as the products. This increases
the manufacturing cost and the manufacturing time, which consequently makes mass
production difficult.

Further, when the piezoelectric ceramic is molded by a common injection mold, there
is a portion with a large aspect ratio for the characteristics of the injection-molded

piezoelectric ceramic. The aspect ratio of the ejecting pin for removal is corre-
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spondingly increased to mold the portion with a large aspect ratio, so that the ejecting

pin has a thin and long shape.
Further, when the injection mold described above is mounted on a large and high-

capacity injection molding machine that is generally used, the lower holder block
becomes very thick with respect to the size of the upper core and the lower core while
molding for a micro-sized shape, so that the length of the ejecting pin passing through
the lower holder block is necessarily increased.

In this structure, since the ejecting pin is long and thin, it may be deformed or broken
due to the load that is vertically applied, which causes a defect in the product.

In particular, when not only the size of a piezoelectric ceramic product that is
injection molded is small, but a complex shape, such as a groove, a slot, and a hole, is
to be molded, the ejecting pin becomes necessarily thinner and accurate, so that the
problem described above becomes more serious.

Obviously, although it may be possible to produce accurately machined ejecting pin
by using a high-strength material in order to remove the problem, the manufacturing

cost considerably increases, which is not preferable.
Disclosure of Invention

Technical Problem

The object of the present invention is to provide an injection mold that makes it
possible to minimize the length of an ejecting pin, by being provided with a re-
placeable inner block inside an outer block, an ejector for removing a molded product

at the inner block, and a driving unit for driving the ejector at the outer block.

Solution to Problem

The injection mold, used for forming a molded product that has a size of hundreds of
micrometers to several millimeters and a molded portion having an aspect ratio of 5 to
20, includes: an outer block that is mounted and fixed to an injection molding machine
and divided into an upper mold and a lower mold; cooling water ports that are formed
at the outer block and through which cold water or hot water supplied from the outside
circulates inside the outer block and controls the temperature of the outer block; an
inner block that is replaceably coupled to the upper mold and the lower mold and
composed of an upper block and a lower block; a metal core that is detachably
mounted in the inner block and has a cavity for forming a molded product with a
molded portion having a size of tens to hundreds of micrometers; an ejector that is
disposed under the inner block and removes the molded product in the cavity by
moving straight; and a driving unit that is disposed under the ejector, moved up/down
by hydraulic pressure or pneumatic pressure supplied from the outside, and drives the

ejector, in which the outer block includes: an upper plate that is mounted on the
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injection molding machine; an upper frame that forms the lower portion of the upper
mold by being combined with the upper plate and has the bottom repressed to ac-
commodate the upper block; a lower frame that forms the upper portion of the lower
mold and has the top recessed to accommodate the lower block and the ejector; and a
lower plate that is composed of a base mounted and fixed to the injection molding
machine and an extender extending upward from both sides of the base plate and
coupled to the bottom of the lower frame, so that a space accommodating the driving
unit is formed between the lower frame and the base plate, the ejector includes: an
ejecting plate that is disposed between the lower block and the lower mold to move up/
down; an ejecting pin that is mounted on the ejecting plate and pushes up the molded
product while moving up/down with the ejecting plate; a plurality of sub-ejecting pins
that is disposed on the ejecting plate around the ejecting pin and pushes up the outer
side of the molded product through the metal core; and elastic members that are
disposed between the lower block and the ejecting plate and provide elastic force to the
ejecting plate, and the driving unit includes: a driving unit plate that is moved up/down
by hydraulic pressure or pneumatic pressure supplied from the outside; a push rod that
is mounted and fixed to the center of the driving unit and extends to selectively push
the bottom of the ejector; a stroking block that is replaceably disposed on the top of the
driving unit plate and limits upward movement of the driving unit plate in contact with
the lower frame when the driving unit moves up; and driving unit elastic members that
are disposed between the driving unit plate and the lower frame and provide elastic
force to the driving unit plate.

Further, the metal core is replaceably mounted on the top of the lower block.

Further, a cutting member that cuts the complete molded product by moving up/
down is disposed in the inner block.

Further, the cutting member is elastically supported by a first elastic member
between the upper mold and the inner block.

Further, a first injection channel and a second injection channel that form a channel
for a material injected from the outside of the inner block in contact with each other are
formed on the upper block and the lower block, respectively.

Further, the second injection channel is repressed at the edge of the top of the lower
block and at the metal core, and the first injection channel is formed on the bottom of
the upper block and repressed to connect the second injection channels.

Further, the ejector further has an ejector guide that is fastened to the lower block
through the ejecting plate and guides movement of the ejecting plate.

Further, the ejecting pin is inserted in the cavity of the metal core and pushes up the
molded product in the cavity.

Further, the lower frame further has a through hole through which a portion of the
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driving unit moves in/out.
Further, the push rod passes through the stroking block.

Further, the driving unit plate includes: a first plate disposed at the lower portion and
supporting the push rod; and a second plate disposed on the top of the first plate and
fixing the push rod that passes through the second plate.

Further, the first plate and the second plate are separable, so that the push rod is re-
placeable.

Advantageous Effects of Invention

The injection mold is configured such that an inner block is separably mounted on an
outer block mounted on an injection molding machine and a metal core having a cavity
is mounted inside the inner block. Further, the inner block is equipped with an ejector
for removing a molded product in the cavity from the mold. Further, the outer block is
equipped with a driving unit for driving the ejector.

Therefore, the ejector can be disposed at the inner block and moved by operation of
the driving unit, making it possible to remove the molded product in the cavity. An
ejecting pin disposed at the ejector is disposed in the inner block and can be driven by
the driving unit, making it possible to reduce the actual length.

Therefore, since it is possible to reduce the aspect ratio of the ejecting pin when
removing a product having a size of hundreds micrometers to several millimeters, it is
possible to prevent the ejecting pin from being deformed or broken by vertical load.

Further, since the molded product is removed by the short ejecting pin, it is possible
to improve convenience in removal and increase productivity.

Further, since the driving unit is disposed at the outer block, it is possible to remove
the molded product, with the inner block mounted, without removing the inner block.
Therefore, it is possible to perform continuous molding and removing, which can con-
sequently improve productivity.

Further, since the ejecting pin is mounted integrally with the inner block, the ejecting
pin corresponding to the inner block is replaced only once together with the re-
placement of the inner block. Therefore, it does not require specific measures due to
replacement of the inner block, making rapid work possible.

Further, since the stroke of the driving unit is controlled by replacing the stroking
block of the driving unit, the present invention can be applied to ejecting pins having
various lengths.

Brief Description of Drawings

The above and other objects, features and advantages of the present invention will

become apparent from the following description of preferred embodiments given in

conjunction with the accompanying drawings, in which:
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Fig. 1 is a perspective view of an injection mold according to an embodiment.
Fig. 2 is a front perspective view of the injection mold.

Fig. 3 is a longitudinal cross-sectional view of the injection mold.

Fig. 4 is a perspective view of an upper mold according to the embodiment, seen
from the bottom.

Fig. 5 is an exploded perspective view showing the structure of a lower block
according to the embodiment.

Fig. 6 is a perspective view of a lower mold according to an embodiment, seen from
above.

Figs. 7 and 8 are views illustrating the operation of the injection mold.

Fig. 9 is a perspective view of a molded product formed by the injection mold.

Mode for the Invention

Hereinafter, specific embodiments of the present invention are described in detail
with reference to the accompanying drawings. However, the scope of the present
invention is not limited to the embodiments but other retrogressive inventions or other
embodiments included in the scope of the present invention can be easily proposed by
adding, modifying or removing other components.

Fig. 1 is a perspective view of an injection mold according to an embodiment.

Referring to Fig. 1, an injection mold 1 according to an embodiment includes an
outer block 100 mounted and fixed on a common injection molding machine (not
shown), an inner block 200 separably mounted inside the outer block 100, and a metal
core 300 mounted in the inner block 200.

The outer block 100 can be divided into an upper mold 110 and a lower mold 120.
Further, the outer block 100 is separably mounted on the injection molding machine.
The outer blocks 100 come in close contact with each other when an injection-molded
product 10 is formed, and the upper mold 110 can be moved upward when the
complete molded product is removed.

Further, an inner block space where the inner block 200 is accommodated is formed
inside the outer block 100. The inner block space is formed in a shape corresponding to
the inner block 200, by recessing the bottom of the upper mold 110 and the top of the
lower mold 120.

Therefore, the inner block 200 is mounted and fixed in the inner block space thatis a
closed space formed when the upper mold 110 and the lower mold 120 are combined.
Further, the inner block 200 can be separated from the inner block space when the
upper mold 110 and the lower mold 120 are separated.

Further, guide holes 130 are formed through the four corners of the outer block 100
and guide posts 132 are inserted in the guide holes 130. The guide posts 132 are
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formed vertically long and guide vertical movement of the upper mold 110 with the
lower mold 120 fixed.

A nozzle inserting portion 102 that guides a nozzle of the injection molding machine
to be in contact with the metal core 300 is formed at a side of the outer block 100. The
nozzle inserting portion 102 is formed into a circle when the upper mold 110 and the
lower mold 120 are combined, so that a sprue 202, which is described below, can be
exposed to the outside through the nozzle inserting portion 102.

Cooling water ports 104 are disposed on the other side of the outer block 100. The
cooling water ports 104 are formed such that cooling water or hot water can circulate
inside the outer block 100. Therefore, the cooling water supplied from the outside can
be discharged outside, after flowing through the inside of the outer block 100.

Fig. 2 is a front perspective view of the injection mold. Further, Fig. 3is a lon-
gitudinal cross-sectional view of the injection mold. Further, Fig. 4 is a perspective
view of an upper mold according to the embodiment, seen from the bottom.

Referring to Figs. 2 to 4, the upper mold 110 is composed of an upper plate 112 that
is mounted and fixed to the injection molding machine and an upper frame 114
disposed under the upper plate 112. The upper frame 114 is formed to be able to ac-
commodate the inner block 200, in contact with a lower frame 150, which is described
below.

Further, the guide posts 132 are mounted on the four corners of the upper mold 110.
The guide posts 132 can be inserted into the guide holes 130 from under the upper
frame 114.

The upper frame 114 is provided with an upper block 210 that forms the top of the
inner block 200. The upper block 210 is inserted from under the upper frame 114.
Further, the bottom of the upper block 210 may be arranged on the same plane as the
bottom of the upper frame 114. The upper block 210 is replaceably mounted inside the
upper frame 114, so that various molded products 10 can be formed by replacing the
upper block 210.

Further, the nozzle inserting portion 102 is formed at a side of the upper frame 114.
The nozzle inserting portion 102 is recessed in a semicircular shape and formed in a
circle, with the upper frame 114 and the lower frame 150 in contact.

Meanwhile, the upper frame 114 has a cutting member 140. The cutting member 140
is disposed inside the upper frame 114 and protrudes above the upper block 210
through the upper block 210. The cutting member 140 can move up/down and can be
elastically supported by a cutting member elastic member 142.

The lower end of the cutting member 140 is exposed under the bottom of the upper
frame 114, and in detail, the bottom of the upper block 210, and can cut the un-

necessary portion of the material when the molded product 10 is completely molded,
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by pressing the cavity 310 of the metal core 300.

Further, a first injection channel 212 that guides injection of a material for molding
into the cavity 310 is recessed on the bottom of the upper block 210. The first injection
channel 212 extends from the sprue 202 to the position corresponding to the end of the
cavity 310.

Further, with the upper block 210 and the lower block 220 in contact with each other,
the first injection channel 212 is connected with a second injection channel 230 formed
on the lower block 220, so that the material supplied through the sprue 202 can be
guide into the cavity 310.

Fig. 5 is an exploded perspective view showing the structure of a lower block
according to the embodiment. Further, Fig. 6 is a perspective view of a lower mold
according to an embodiment, seen from above.

Referring to Figs. 5 and 6, the lower mold 120 is composed of a lower frame 150 and
a lower plate 160. The lower frame 150 forms the upper shape of the lower mold 120,
so that the lower block 220 of the inner block 200 can be accommodated.

In detail, the lower frame 150 is formed in a shape corresponding to the upper frame
114 and defines a space where the inner block 200 is accommodated, in contact with
the lower frame 150. Further, the lower plate 160 is mounted and fixed to the injection
molding machine, under the lower frame 150.

The inner block 200 has a substantially rectangular parallelepiped shape and may
include the upper block 210 and the lower block 220. The lower block 220 is po-
sitioned under the upper block 210 to correspond to the upper block and comes in
contact with the upper block 210 when the upper mold 110 is moved down.

The metal core 300 is disposed in the lower block 220. The metal core 300 is a
member that defines the cavity 310 that is a space where the molded product 10 is
formed, and is replaceably mounted in the lower block 220. The metal core 300 is
mounted on the lower block 220 and can be replaced together with the lower block
220, when another shape of molded product is manufactured. Further, the metal core
300 may only be replaced if necessary. In this case, the cutting member 140 of the
upper mold 110 may also be replaced.

The metal core 300 is seated inside the lower block 220. Further, when the metal
core 300 is seated, the top of the metal core 300 and the top of the lower block 220 are
positioned on the same plane.

The cavity 310 where the molded product 10 is made is formed at the substantially
center portion of the metal core 300. The cavity 310 is a space where the material is
injected and the molded product 10 is formed, and may be variously formed in ac-
cordance with the shape of the molded product 10.

For example, the molded products 10 that are used for piezoelectric elements are
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formed to have a tens to hundreds of micrometer-sized molding portion 11, in which
the aspect ratio of the molding portion 11 is about 5 to 20. For example, the molded
product 10 may be formed to have a plurality of protrusions or the plate-shaped
molding portion 11, as shown in Figs. 7 and 8.

In this case, when the aspect ratio is smaller than 5, the molded product can be
removed after being molded in a common mold, and when the aspect ratio is larger
than 20, the ejector pin may be damaged while removing the molded product.

Therefore, a plurality of holes is formed such that the cavity 310 has a shape corre-
sponding to the forming portion. Further, ejecting pins 410 that are described below
may be inserted in the holes, so that the molded product 10 can be removed by the
ejecting pins 410.

Meanwhile, pin holes 312 where sub-ejecting pins 450, which are described below,
are further formed outside the holes of the cavity 310. The pin holes 312 are formed at
the four corners inside the cavity 310, so that the sub-ejecting pins 450 push up the
four corners of the molded product 10 through the pin holes 312.

Further, the second injection channel 230 is recessed on the lower block 220. The
second injection channel 230 is formed apart from a side of the lower block 220 and a
side of the metal core 300 and forms a channel through which the material moves, in
contact with the first injection channel 212, with the upper mold 110 and the lower
mold 120 in contact.

The second injection channel 230 is composed of a block channel 232 and a core
channel 234. The block channel 232 is formed on the top of the lower block 220 and
extends toward the center of the lower block 220, at a side of the sprue 202. The block
channel 232 extends to the outside, apart from the metal core 300.

Further, the core channel 234 is formed on the top of the metal core 300, outside the
cavity 310, and extends to the cavity 310. Therefore, the material flowing through the
first injection channel 212 can be supplied to the cavity 310 through the core channel
234.

Further, the ends of the first injection channel 212 and the second injection channel
230 are connected with the sprue 202 formed on the outer surface of the inner block
200. Therefore, the material injected through the nozzle can be supplied into the cavity
310 through the first injection channel 212 and the second injection channel 230.

Further, the sprue 202 is exposed to the outside through the nozzle inserting portion
102 of the outer block 100, when the metal core 300 is mounted on the inner block 200
and the inner block 200 is mounted on the outer block 100.

Meanwhile, an ejector 400 is mounted under the lower block 220. The ejector 400 is
provided to remove the molded product 10 when molding of the molded product 10 is
finished, and is coupled to the lower block 220. Further, the lower block 220 is
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mounted on the lower frame 150, with the ejector 400 mounted, and the lower frame
150 is formed, so that the lower block 220 with the ejector 400 mounted can be ac-
commodated. Therefore, the ejector 400 can be replaced in one set together with the
lower block 220, in accordance with the type of the molded product 10.

Further, the ejector 400 includes an ejecting pin 410 that is inserted in the metal core
300 and removes the molded product 10, an ejecting plate 420 where the ejecting pin
410 is seated, and elastic members 430 that provide elastic force to the ejecting plate
420.

In more detail, the ejecting pin 410 is mounted on the ejecting plate 410 to be moved
up/down with the ejecting plate 420. Further, when the ejecting plate 420 is moved up/
down, at least a portion of the ejecting pin 410 pushes up the molded product 10
through the metal core 300. The ejecting pin 410 is separably mounted on the ejecting
plate 420 and can be replaced with another ejecting pin 410 in accordance with the
shape of the molded product 10.

The ejecting pin 410 may be variously formed in accordance with the shape of the
molded product 10 and is formed such that a plurality of plate or pin shapes is con-
tinuously arranged to remove the molded product 10 shown in the figures.

A plurality of sub-ejecting pins 450 is disposed around the ejecting pin 410. The sub-
ejecting pins 450 are formed vertically long, and mounted and fixed to the ejecting
plate 420. Further, when the ejecting plate 420 is moved up, the sub-ejecting pins
pushes the molded product 10 with the ejecting pin 410, protruding through the four
corners of the cavity 310 when the molded product 10 is removed.

Meanwhile, the ejecting plate 420 is disposed inside the lower frame 150 and can be
moved up/down while being coupled to the lower block 220. Further, the ejecting plate
420 is composed of a first ejecting plate 422 and a second ejecting plate 424, and the
first ejecting plate 422 and the second ejecting plate 424 are separably combined by
fasteners, such as pins or screws.

Further, the ejecting pin 410 and the sub-ejecting pins 450 are fixed between the first
ejecting plate 422 and the second ejecting plate 424, and the ejecting pin 410 and the
sub-ejecting pins 450 can be replaced when the first ejecting plate 422 and the second
ejecting plate 424 are separated.

Further, the ejecting plate 420 can be guided up/down by ejector guides 440 coupled
to the lower block 200 through the ejecting plate 420.

Further, the elastic members 430 are disposed between the lower block 220 and the
ejecting plate 420. The elastic members 430 are implemented by members that can
supply elasticity such as springs, and two elastic members are disposed at each of the
left and right sides to uniformly supply elastic force.

Therefore, as the ejecting plate 420 is moved up by a driving unit 500 that is



WO 2011/145869 PCT/KR2011/003642

[88]

[89]

[90]

[91]

[92]

[93]

[94]

[95]

[96]

10

described below, the ejecting pin 410 and the sub-ejecting pins 450 can remove up the
molded product 10 in the cavity 310, and when external force is removed, the ejecting
plate 420 is moved down by the elastic members 430 and returns to the initial position.

Meanwhile, a through-hole 152 is formed at the substantially center portion of the
lower frame 150. The through-hole 152 is formed such that a push rod 520 of the
driving unit 500 which is described below can be inserted. Further, the push rod 520
that moves up/down through the through-hole 152 can push the ejecting plate 420
under the ejecting plate 420 to be moved up/down.

The lower plate 160 is disposed under the lower frame 150. The lower plate 160 is
mounted on the injection molding machine and fixes the lower mold 120, and is
combined with the lower frame 150 from under the lower frame 150. Further, a power
supplier 163 where hydraulic pressure or pneumatic pressure for moving up/down the
driving unit 500 is supplied is disposed at the center of the lower frame 150.

Meanwhile, the lower plate 160 is composed of a plate-shaped base 162 fixed to the
injection molding machine and an extender 164 extending up from both sides of the
base 162. The extender 164 is coupled to the bottom of the lower frame 150 and a
space where the driving unit 500 can be disposed is formed between the lower frame
150 and the lower plate 160 by the extender 164.

The driving unit 500 is provided to drive the ejector and driven by hydraulic pressure
or pneumatic pressure supplied through the power supplier 163. The driving unit 500
may include a driving unit plate 510, the push rod 520, a stroking block 530, and
driving unit elastic members 540.

In detail, the driving unit plate 510 is formed in a plate shape and disposed in the
space between the lower frame 150 and the lower plate 160 to be able to move up/
down. The driving unit plate 510 is in contact with the extender 164 of the lower plate
160, at both left and right sides, and can be guided up/down by the extender 164.

Further, the driving unit plate 510 is composed of a first plate 512 and a second plate
514. The second plate 514 is in contact with the base 162 of the lower plate 160 and
the first plate 512 overlaps the top of the second plate 514 and is fixed thereto.

Further, the push rod 520 is supported on the second plate 514 and is fixed by the
first plate 512. The push rod 520, a bar having a predetermined length, has the lower
end fixed to the driving unit plate 510 and the upper portion inserted in the through-
hole of the lower frame 150.

Therefore, the push rod 520 moves up/down with the driving unit plate 510 that
moves up, and can push up the ejecting plate 420 through the through-hole 152.

Meanwhile, the driving unit plate 510 is further provided with the stroking block
530. The stroking block 530 is provided to limit the up-down movement distance of

the driving unit plate 510 and disposed substantially at the center portion of the driving
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unit plate 510, with a predetermined height.

The center portion of the stroking block 530 is bored such that the push rod 520 can
extend up through the center portion of the stroking block 530, thereby allowing the
stroking block 530 to guide the up-down movement of the push rod 520 while
preventing the push rod 520 from buckling.

Further, the stroking block 530 may be replaced with another one having a different
height to control the length of the push rod 520 or the up-down movement distance of
the driving unit plate 510. That is, any one of the stroking blocks 530 having various
heights is mounted for use on the driving unit plate 510, in accordance with use
conditions.

Meanwhile, the driving unit elastic members 540 are disposed between the driving
unit plate 510 and the lower frame 150. Two driving unit elastic members 540 are
disposed at each of the left and right sides, with both ends in contact with the top of the
driving unit plate 510 and the top of the lower frame 150.

Therefore, as external force is applied to the driving unit plate 510, the driving unit
elastic members 540 are compressed and the driving unit plate 510 is moved up;
whereas when the external force is removed, the driving unit plate 510 is moved down
by the elastic restoring force of the elastic members 430.

Hereinafter, the operation of the injection mold having the above configuration
according to the present invention is described through an embodiment.

Figs. 7 and 8 are views illustrating the operation of the injection mold.

Referring to Figs. 1 to 8, first, the metal core 300 corresponding to the shape of a
desired molded product 10 is provided and mounted on the lower block 220 in order to
manufacture the molded product 10. Further, the ejector 400 with the ejecting pins 410
corresponding to the metal core 300 is coupled to the lower block 220. Meanwhile, the
driving unit 500 that drives the ejector 400 is coupled to the lower mold 120. Further,
the lower block 220 equipped with the metal core 300 and the ejector 400 is mounted
and fixed to the lower frame 150.

Meanwhile, the cutting member 140 corresponding to the cavity 310 of the metal
core 300 is mounted inside the upper frame 114 of the upper mold 110. After preparing
the upper mold 110 and the lower mold 120 is finished, preparation for molding is
finished by mounting the upper mold 110 and the lower mold 120 on the injection
molding machine.

With the upper mold 110 and the lower mold 120 combined, the sprue 202 is
exposed to the outside and the nozzle of the injection molding machine is in contact
with the sprue 202 so that a material for forming the molded product 10 can be
injected. In this configuration, the material may be implemented by a polymer or a

composite of ceramic and a binder.
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In detail, the material in the embodiment of the present invention is implemented by
sample powder of ceramic or metal and an organic binder for improving molding per-
formance. The ratio of the sample powder and the binder depends on the molding per-
formance of the molded product 10. When the ratio of the sample powder and the
binder is unnecessarily high, the molding performance is significantly decreased, while
in the opposite case, the intrinsic properties of the material becomes deteriorated and it
is difficult to keep the molding performance after removing grease.

The material injected through the sprue 202 moves through the first injection channel
212 and the second injection channel 230 so that the material can be injected into the
cavity 310 formed in the metal core 300. After the injection of the material in the
cavity 310 is finished, the material filled in the cavity 310 is hardened and the molded
product 10 is formed, in which cooling water or hot water may be circulated through
the cooling water ports 104 to contribute to hardening the material.

After the molded product 10 is formed, the cutting member 140 is moved down for
cutting so that the material remaining outside the cavity 310 and in the second injection
channel 230 and the molded product 10 in the cavity 310 can be separated. Next, the
upper mold 110 and the lower mold 120 are separated and the molded product 10 in
the cavity 310 is prepared to be removed.

In this state, as hydraulic pressure or pneumatic pressure is supplied through the
power supplier 163 and presses the driving unit plate 510, the driving unit plate 510 is
moved up. As the driving unit plate 510 is moved up, the driving unit elastic members
430 are compressed, and the driving unit plate 510 is moved up until the stroking block
530 comes in contact with the bottom of the lower frame 150.

The push rod 520 is also moved with the driving unit plate 510 moving up and the
ejector 400 is operated by the upward movement of the push rod 520.

In detail, as the push rod 520 is moved up, the push rod 520 pushes up the ejecting
plate 420, and the ejecting pin 410 and the sub-ejecting pins 450 are moved up while
the elastic members 430 are compressed by the upward movement of the ejecting plate
420.

As the ejecting pin 410 moves up, the upper end of the ejecting pin 410 is inserted
into the cavity 310 from under the metal core 300 and pushes up the molded product
10 formed in the cavity 310, thereby the molded product 10 can be removed from the
cavity 310. Further, the sub-ejecting pins 450 also protrude above the cavity 310
through the metal core 300 and push and remove up the molded product 10.

In this operation, the elastic members 430 are compressed by the movement of the
ejecting plate 420, and when the molded product 10 is removed and the external force
applied to the ejecting plate 410 is removed, the ejecting plate 420, the ejecting pin

410, and the sub-ejecting pins 450 are moved to the initial positions by the elastic
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restoring force.
Further, when the external force applied to the driving unit 500 is removed, the

driving unit plate 510 and the push rod 520 are also moved down and returned to the
initial positions by the elastic restoring force of the driving unit elastic members 540.
Manufacturing and removing the molded product 10 is finished by these processes.

On the other hand, in order to manufacture a molded product 10 having another
shape, it is possible to manufacture the molded product 10 by assembling the inner
block 200 again after replacing the metal core 300 and repeating the processes
described above. Further, it may be possible to manufacture another molded product 10
by replacing not only the metal core 300, but the inner block 200 equipped with the
ejector 400.

Fig. 9 is a perspective view of a molded product formed by the injection mold.

The molded product 10 that has been formed and removed by the processes
described above can be formed in the shape shown in Fig. 9.

Referring to Fig. 9, a 2-2 type of molded product 10 for a piezoelectric composite
may be formed, as in the figure. The molded product 10 has a thickness of hundreds of
wm and a shape in which a plurality of plates having heights larger than the horizontal
lengths are continuously arranged.

For example, the molded product 10 is transversely about 1mm long and longi-
tudinally Smm or more long, so that the molded product 10 having an aspect ratio of 5
is formed. Though different in accordance with the types and shapes of products, the
molded product 10 has a size of about tens of micrometers to hundreds of micrometers,
and its aspect ratio may be 5 to 20.

Further, the molded product 10 may be used as a piezoelectric polymer composite.
For this configuration, polymers 13 are filled between the molded portions 11 of the
molded product 10 and a piezoelectric polymer composite is completed by removing
the cutting portion 12 that forms the lower portion of the molded product 10, after the
polymer 13 is filled.

Meanwhile, the 1-3 type of molded product 10 for a piezoelectric composite may be
formed by replacing the metal core 300 and the ejecting pin 410, as in the figure, and
the molded product 10 can be manufactured in a shape in which a plurality of pins
having a thickness of hundreds um is arranged.

As described above, the shapes of the molded products 10 have a plurality of pin or
plate shape portions of which the longitudinal length is larger than the transverse
width.

Industrial Applicability

According to the embodiment, since it is possible to reduce the aspect ratio of the
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ejecting pin when removing a product having a shape with hundreds micrometers to
several millimeters, it is possible to prevent the ejecting pin from being deformed or
broken due to vertical load. Further, since the molded product is removed by a short
ejecting pin, convenience in the removal of the product is improved, thereby improving

productivity and boosting its industrial applicability.
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Claims

An injection mold for forming a molded product that has a size of
hundreds of micrometers to several millimeters and a molded portion
having an aspect ratio of 5 to 20 consists of the following:

an outer block that is mounted and fixed to an injection molding
machine and divided into an upper mold and a lower mold;

cooling water ports that are formed at the outer block and through
which cold water or hot water supplied from the outside circulates
inside the outer block and controls the temperature of the outer block;
an inner block that is replaceably coupled to the upper mold and the
lower mold and composed of an upper block and a lower block;

a metal core that is detachably mounted in the inner block and has a
cavity for forming a molded product having a molded portion having a
size of tens to hundreds of micrometers;

an ejector that is disposed under the inner block and removes the
molded product in the cavity by moving straight; and

a driving unit that is disposed under the ejector, moved up/down by
hydraulic pressure or pneumatic pressure supplied from the outside,
and drives the ejector,

wherein the outer block includes:

an upper plate that is mounted on the injection molding machine;

an upper frame that forms the lower portion of the upper mold by being
combined with the upper plate and has the bottom repressed to ac-
commodate the upper block;

a lower frame that forms the upper portion of the lower mold and has
the top recessed to accommodate the lower block and the ejector; and
a lower plate that is composed of a base mounted and fixed to the
injection molding machine and an extender extending upward from
both sides of the base plate and coupled to the bottom of the lower
frame, so that a space accommodating the driving unit is formed
between the lower frame and the base plate,

the ejector includes:

an ejecting plate that is disposed between the lower block and the upper
mold to move up/down;

an ejecting pin that is mounted on the ejecting plate and pushes up the
molded product while moving up/down with the ejecting plate;

a plurality of sub-ejecting pins that is disposed on the ejecting plate
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around the ejecting pin and pushes up the outer side of the molded
product through the metal core; and

elastic members that are disposed between the lower block and the
ejecting plate and provide elastic force to the ejecting plate, and

the driving unit includes:

a driving unit plate that is moved up/down by hydraulic pressure or
pneumatic pressure supplied from the outside;

a push rod that is mounted and fixed to the center of the driving unit
and is extended to selectively push the bottom of the ejector;

a stroking block that is replaceably disposed on the top of the driving
unit plate and limits upward movement of the driving unit plate in
contact with the lower frame when the driving unit moves up; and

the driving unit elastic members that are disposed between the driving
unit plate and the lower frame and provide elastic force to the driving
unit plate.

The injection mold according to claim 1, wherein the metal core is re-
placeably mounted on the top of the lower block.

The injection mold according to claim 1, wherein a cutting member that
cuts the complete molded product by moving up/down is disposed in
the inner block.

The injection mold according to claim 3, wherein the cutting member is
elastically supported by a first elastic member between the upper mold
and the inner block.

The injection mold according to claim 1, wherein a first injection
channel and a second injection channel that form a channel for a
material injected from the outside of the inner block in contact with
each other are formed on the upper block and the lower block, re-
spectively.

The injection mold according to claim 5, wherein the second injection
channel is repressed at the edge of the top of the lower block and at the
metal core, and

the first injection channel is formed on the bottom of the upper block
and repressed to connect the second injection channels.

The injection mold according to claim 1, wherein the ejector further has
an ejector guide that is fastened to the lower block through the ejecting
plate and guides movement of the ejecting plate.

The injection mold according to claim 1, wherein the ejecting pin is

inserted in the cavity of the metal core and pushes up the molded
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product in the cavity.

The injection mold according to claim 1, wherein the lower frame
further has a through hole through which a portion of the driving unit
moves in/out.

The injection mold according to claim 1, wherein the push rod passes
through the stroking block.

The injection mold according to claim 1, wherein the driving unit plate
includes:

a first plate disposed at the lower portion, supporting the push rod; and
a second plate disposed on the top of the first plate, fixing the push rod
that passes through the second plate.

The injection mold according to claim 11, wherein the first plate and

the second plate are separable so that the push rod can be replaced.
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