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DESCRIPTION

MOLD APPARATUS FOR MOLDING METAIL IN HIGH VACUUM ENVIRONMENT

Technical Field

The prezent inventlion generally relates to a mold device
for forming metal., HMore particularly, the present lnvention
relates to a mold device able to form metal in a high-level

vacuum cnvironment created within a metal-forming cavity.

Background Art
Metal iz formed by a variety of methods, typical example:z

of which include mold casting and forging. Casting and

q

forging are sultable for mass preduction sgince metal can b

rapidly and accurately formed thereby.
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A mold device for casting or forging haz a cavity, :
in which a product iz formed, formed by a movable mold arnd a
fizxed mold assembled together, After metal is melted by
heating, resultant melten metal iz injected into the cavity Lo
£ill the cavity (casting) or is solidified by pressurizing the
nmolten metal (forging). Afterwards, the movable mold is
separated from the fixed mold, and a formed product is
subsequently taken out.

In this c¢ase, the operation of taking cut the formed

product 1s performed by removing the formed product from the
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movable mold using cojector pins. When the movable wmold is
separated from the fixed meld, the formed product remains
attached to the movable mold. Since the length of the ejector
pins extends through the movable mold to the cavity, fthe

ejector ping are moved towards the cavity by a cylinder to push
the formed product, thereby detaching the formed product from

the movable mold.

In the process of forming molten metal, the molten metal

rapidly oxides throuvgh contact at thce same time,

impurities intrude into the melten metal, thereby forming dross

though the dross reduces the contact of the molten metal with
the air, the dross obstructs continugus stirring during meliting
of the metal, therehy wmaking it difficult to continuously
supely high-guality moiten metal. In order to overcome this
problem, mold devives for forming metal in a vacuum environment
have been proposed. An example was dizclosed in Korean FPatent
Application Publication No. 10-2004-0103Z51 (Deccwber 8, 2004)
“DTE  CASTTING DEVICE  FOR  PROVIDING  TMPROVED VACUDM  LEVEIL TN
FOREMTNG PROCESS.”

However, in the mold device for forming metal in a vacuum
environment in which the ejector pins take out a formed product,
it is difficult create a high-level wvacuum environment within
the cavity, which 1s problematic. This is because a minute gap

N .

mist be formed between each of the ejecter pins and a hole

b

throogh which the ejector pin extends such that the ejector pin

[



10

can rcciprocate throvgh the movable mold, and thus atmosphoric

alr enters the cavity through the gap.

Disclosure
Technical Problem

ccordingly, the present inventlon has been made keeping
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in mind the above problems ocou o the prior art, and an

object of the present linventlon is to provide a mold device

‘.J.(

able to cffectively provent atmespheric air from contering a

cavity through a gap between an ejector pin and a hole through

which the ejector pln extends, whereby metal can be formed in

wd+

a high-level vacuum environment maintained within the cavi

Technical Solution

In order To accomplish the above object{s),

invention provides packing between the ejector pin and the
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irough which the cjoector pin cxtends in order fTo provent

alr from entering the cavity w creating a vacuum

envirconment within the cavity.

Advantageous Effects
According to the present inventiorn, the metal can be

formed in a high-level vacuum environment created in the metal-

{1

forming space. It 1is therefore possible to prevent the

properties of the molten metal from changing throagh contact

Lok
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with tho ailr and to minimizoe the damage in the packing causc
by heat, the packing being disposed to prevent the atmespheric
alr from entering the metal-forming space. Since inexpensive

packing may bhe used, the metal-forming operation <can be

iy

performed in an economic high-level vacuum environment.
Description of Drawings
FIG. 1 is an exemplary view schematically 1illustrating
.

the configuration of a mold device according to thoe present

invention;

FIG. 2 is an exploded view of part “A” in FIG. 1;
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s a crosz-sectional view of part “A” in FIG. 1;
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crogs—gectional view of part “B” in FIG. 1;
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cross-secticnal view of part “C” in FIG, Iy
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roexemplary view schematically illustrating the
configuration of a mold device accerding to another embodiment

of tho prosent invention; and

the present invention.

Mode for Invention
The present inverntliorn provides a moeld device able to

effectively prevent atmospheric air from entering a cavity

throuch a cap betwesn an @jector pin and a hole through which
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the cjector pin cxtends, whercby metal can be formed in a
high~level vacuum environment maintained within the cavity.

n the mold device, a cavity is formed in the portion in
which a movable mold adjoins a fixed mold, and an ejector pin
extencs through the movable mold to the cavity. After a
vacuum environment 1s created within the cavity using an

¥

2tal is filled into the cavity where 1t

exhaust unit, mo
is formed into a product. The ejector pin pushes out the
formed product.

Packing is disposed bhetween the ejector pin and a hoile

Through which the ejector pin extends in order to prevent air

from entering the cavi when crealting a vacuum envireonment

within the cavity. A blocking space is formed forward of the
packing to plock the transfer of heat to the packing

he present lnvention will now be described 1n greater

detail with reference to FIGS. 1 to 10.

(-

FIG. 1 iz an cxecmplary vicew schematically illustrating

FIG. 3 iz a cross-sectional view of part “A” in

iz a cross-secticnal view of part “BY in FIG. 1

a cross-sechticonal view of part “CY in FIG. 1.
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Az illustrated in the drawings, cdevice according

Lo the prezent invention includes 110 and a

o
1
‘._u
b
[
[
g
,
o

movable mold 120. A cavity 133, or a space in which molten
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metal is filled and formed, is defined in the portion in which
the movable meold 120 adjoinz the fixed mold 110, A pressing-
melting part 132 in which metal is to be heated is provided in
the lower part of the cavity 130. A preszing plunger 170 iz
disposed in the pressing-melling part 132 1in order to push

moiten metal produced in

ng part 13X into the
cavity 130, such that the molten metal fills the cavity 130,

The fized mold 110 iz a mold that is

1

ixed in position.
The movable mold 120 is configured to move forwards, i.o. move

in the direction toward the fixzed mold 110, or move backwards,

[

i.e. move in the direction away from the fixed mold 110, When
the movable mold 120 wmovesz backwards, the cavity 130 is opened.
remove a ftormed produch trom

the movablie moid 1Z20. The

shape, preferably, having a

plurality of ejector pins may
bo provided. The cjector pins 140 oxtend through the movable
mold 120, with the distal ends reaching the cavity 130, The
ejector pins 140 are configqured to move forwards in the
direction in which the distal ends protrude or move backwards

in the opposite direchtion, such that the distal ends rhereof

protrude from the cavity 130 to detach the formed product from

the movakle mold 120,
The cavity 130 is subjected to & vacuun envircnment. Air

iz drawn from the cavity 120 using an exhauost onit 190 that 1is



separately provided, thercby creating the vacuur cnvironment.
The exhaust urnit 190 draws the air through at least one exhaust

pipe, thereby creasing the vacuvom environment within the cavity

Packing P2 1is digposed along the outer circumference of
the cavity 130, in the porticn in which the movable mola 120
adjoins the fixed mold 110, as illustrated in FIG, 5, This
configuration prevents atmospheric alr from entering the cavity
130 during the process of creating a vacuum cnvironment within
the cavity 130 or after the vacuum envirconment 1is created
within the cavity 130.

In addition, according to the present invention, packing

Fl is digposed between each of the ejector pins 140 and a hole

through which the ejector pin 140 extends. This configuration

can block alr that would otherwise enter the cavity 130 through

the hole, thereby ing a vacuum envirconment within the

cavity 172

case, as
illustrated in FIGS. 2 and 2, a packing reoe 122 in which the
packing Pl 1is seated is formed in the entrance of the hole,
such that the packing PL is accommedated in the packing recess

122 without being externally expose A washer ring 1Z4 1is

fitted intce the ent

‘"‘i

ance ¢f the packing recessz 122 in order to

prevent the packing Fl from beling dislodged from the packing
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The packing recess 122 iz in a funrel shape, with the

gradueally decreasing from the wider enbtrance and
remaining unchanged from a presst point. The packing Pl iz
seated in the portion of the packing recess 122, the diameter

-

e washer ring 124 1is

i)

of which remains unchanged. When tl

provided, the packing recess 122 1g configured suoch that the
wagher rirg 124 can alzo be seated therein. Thiz configuration

allows the packing P1 to bo more casily fittod into the packing

according to the present invention that

forms a product by f£illing molten metal into the cavity 130

-t

produces a significant amount of healt doring the process o
forming the product. In particular, the movable moid 120 is
heated to a high temperature ranging from 200 to 330°C when
forming the product 1in order Lo prevent metal from being
supjoctod Lo rapld thormal deformation.  Heat produced in this
process influences the packing Pl disposed in the hole through
which the ejector pin 140 extends, such that the packing Pl is

damaged.

n order to prevent this problem, the present invention
provides a blocking space 180 that can biock heat from being
transferred to the packing PL. The blocking space 180 is
formed between the packing Pl and the movable mold 120 in order

Lo prevent the heat of the movable mold 120 from belng
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transferred to thoe packing PL.

The blocking space 180 can be formed uzing a closing plate

plate 150 iz in a plate shape placed on top

of the movable mold 120, and the blocking space 180 is formed

between the movable mold 120 and The closing plate 150, For
exampie, the blocking space 180 1s a concave space formed in

IS TAY

the portion of the closing plate 150 that the movable mold 120

It is preferable that the blocking space 180 formed as

packing F2Z. As nstrated in FIG. 4, the

circumference of the

packing P2 is disposed along the out

B

blocking space 180 between the clozing pilate 1%0 and the

-y

in the configuration in which the cleosing plate 150 is

disposed, the ejector pin 140 extends to the cavity 130 through

the blocking space 180 and the movable plate 120. The packing

(]

Pl is dispesced in the top surface of the closing plate 150, in
particular, in the entrance of the hole through which the
ejector pin 140 extends., The packing recesz 122 iz formed in
the portion of the closing plate 150 in which the packing Fl is
disposed, and the washer ring 124 is fitted into the packing
recess 122,

The exhaust unit 190 draws air from both the cavity 130

2 1 ] T4 - — o
and the blocking space 18

The blocking gpace 180 1ls & hollow space preventing heat



10

produced from the movable mold 120 from being transferred to
the packing Fl. C(onseguently, the packing P1 is prevented from
being damaged by heat, The use of an inexpensive prodoct

having relatlively-low heat resistance does not lower cloz

periormance. Accordingly, «costs can be reduced, which is
economically advantagecus.

A support plate 160 ig placed on top of the clesing plate

]

150 cornfigured as above. The support plate 2160 iz in a2 plate

By

shape. Thoe support plate 160 is placed on top of the closing
plate 150, and adjcins the closing piate 150, The support
plate 160 can be separated from The cleosing plate 150 as
reguired. keferring to the attached drawings, when bthe support
piate led is moved upwards, the support plate 160 is separated
from the closing plate 150. In this state, the packing Pl can
be disposged In position or replaced with new packing.
The packing Pl is disposed between the cloging plate 15

and the support platce 160 as described above, and is prossed by
the zuppcort piate 160 such that the packing Pl iz firmiy

supported. Consequently, the state in which the packing PL iz

disposed can be firmly maintained.
FIG. 6 is an exemplary view schematically illustrating the
configuration of a mold device according to ancther embodiment

of the present inverntiorn.

As illustrated in FIG. 6, in the mold device according tc

another empodiment of the present inventlion, the cloging plate
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50 1s closely placed on top of thoe movable mold 120, The

blocking space 180 1is formed between the moid 120 and

The olosing plate 180, The ejector pins 140 saguen
extend through the c¢losing plate 150 and the movable mold 120,

This configuration precludes the support plate 160 (see FIG. 1)

Aocording to the present erbodiment, the packing PL

s
disposed in the bottom surface of the closing plate 150, in

particular, in the ontrance of the hole through which the

corresponding ejector pin 140 extends. In this case, a

cyvlindrical rod 126 is disposed in order to pravent ©

Pl from being disiodged. The cylindrical rod 1lZI6 iz erected

th

within the hlocking espace 180, with the upper end thereot
gsupporting and pressing the packing FL, and the lower end
therecf being supported on the movable mold 120, With this
configuration, the ejector pin 140 externds through the

cylindrical rod 126 to cxtond through the movable mold 120,

The cylindrical rod 126 isclates the ejector pin 140 from the

~

blocking =space 180 while preventing the packing Pl from being
dislodged.
It is preferable that the oylindrical rod 126 be formed of

an insulating material, but this is not intended to be limiting.

In FIG. &, reference numerals thalt are not

indicate the same components as in the former embodiment, and

descriptiong thereof will be omitted.
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Reference will now be made to a process of forming a

product from moliten metal using the moid device according to

the present invention. 38, 7 to 10 are exemplary views
illiustrating the procezs of forming a metal product uszing the
mold device according to the present invention,

First, as iilustrated in FIG. 7, the movable weld 120 is

{5

moved upwards, and the cavity 130 and the pressinyg-melting part

T e

132 disposed in the lower part of the cavity 120 are wazhed.
Washing 1is porformed by spraving water at a high pressure, and

after the washing, a releasing agent and a lubricant are

After the washing, metal is lgaded into the press:

melting part 132 while heing heated, and the movable mold 120
is simultaneously moved  downwards. Consequently, as
iillustrated in PIG. B, the movable mold 120 is assembled to tChe
fized mcld 130, The exhaust unit 180 is subseguently operalted
to draw air from both the cavity 130 and the khlocking spacoe 180
When the operation of drawing the air is completed, a valve iz
closed, thereby c¢reating a high-ievel vacuum environment.

When the loaded metal 1z sufficiently heated to melt, as
illustrated in FIG. 9, the pressing plunger 170 is moved
upwards, thereby #illing the molten metal into the cavity 130,
Afterwards, the molten metal is left to cool in this state for
a preset time, =uch that a metal product is formed in the zhape

of the wmold wcavity 120, Although the movable mold 120 is
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heated to a preoset temperature, the blocking space 180 blocks

-

the transfer of heat produced from the movable mold 12U,

Thereafter, cooling is completed, as illustrated in FIG.
10, and the movabie mold 120 is moved upwards again., At this

time, the formed product is moved upwards, attached to the

) ooy

movablie mold 1Z0, The formed product iz removed from the

movable mold 120 by moving the 710 towards the

formed product,
Firally, the produoct roroved from thoe mold is finished
through a post treatment process, such as pollshing or painting.

By repeating the above-described process, 1t 1s possible ¢

continuously form metal in a high-level vacuum environment.
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CLAIMS

1. A mold device for forming metal in a high-level
vacuvum environment comprising:
a fized mold (113},
a movable moid (220) adjoining an upper portion of the
fixed mold (1120} to form a cavity (130);

an ejector pin (240) extending through the movable mold
(120) to the cavity (120);

an exhauszt unit (120) creating a vacuum environment within
The cavity (130) by drawing ailr therefrom, wherein, after the
exhauzt unit (190) c¢reates rthe wvacuum environment within the
cavity (121), molten metal ilg filled into the cavity (130, in

3

which the melten metal 1is formed inte a producht, and the
ejector pin (240} pushes cut the forred product; and
a closing plate (150} closely placed on top of the movable

mold (120) such that the ojecter pin (140) scguentially oxtonds

through the closing plate (150) and the movable mold (120

—
o
-

wherein packing (P1) iz disposed in a hole of the closing plate
{(150) through which the ejector pin (140) extends, the packing
(P1l) preventing atmospherlic alr from entering the cavity (120},
and a blocking space (1820) is formed between the movable mold
(123) and the packing {(P1l) to  prevent. heat from being

transferred to the packing (PL).
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2. The meld device accerding to claim 1, wherein the

(P1l) 1s dispeosed in an entrance of the hele in a top
surface of the closing plate (150) through which the eljector
rin (140} extends,

the nold device further comprising a support plate (160)

placed on top of the closing plate (150), the

i

upport plate

(160) pressing the packing (P1).

. The mold device according to claim 1, wherein the

is disposed in an entrance of the hole in a bottom
surface of the closing plate (150) through which the ejector

pin (140} extendszs, a

srindrigal rod (1263 is disposed within

the blocking space (180), with an upper end thereot supporting

and pressing the packing (Fl), and a lower end therecf being

supported on the movable mold (120}, and the ejector plin (140)

extends through the cylindrical rod (126).

4, The mold device according to claim 1, wherein the

packing (Pl) is fitted into a packing recess (12Z) formed in an
entrance 0f a hole through which the ejector pin (140) extends,
and a washer ring (124) is fitted into an entrance of the

packing recess

o prevent the packing (PLl) from being

dislodged.

5. The mold device according to olaim I, wherein the



exhaust unit (190) draws air from both the cavity (130 and the

blocking space (180).
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