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(57) Abréegée/Abstract:

A holding furnace for supplying a fixed amount of molten metal for holding molten metal of non-ferrous metal at a predeterminead
temperature and supplying a fixed amount of molten metal to a casting machine, comprising a molten metal holding chamber
having a molten metal supply port, and a pressurizing chamber having an upward sprue. The molten holding chamber and the
pressurizing chamber are allowed to communicate through a first openable/closable molten metal channel, and the pressurizing
chamber consists of a molten metal outlet section where the sprue Is located and a pressurizing section located on the molten
holding chamber side. The pressurizing section comprises a means for detecting the upper level and lower level of molten metal In
the pressurizing section, and a gas channel communicating with the upper space In the pressurizing section. Tube heaters are
arranged, respectively, in the molten metal holding chamber and the pressurizing chamber while being immersed into molten metal
In the molten metal outlet section, the molten metal holding chamber and the molten metal outlet section are juxtaposed while
holding the pressurizing section between them, the first molten metal channel is formed Iin the bottom at the pressurizing section,
and a second openable/closable molten metal channel communicating with the molten metal outlet section Is formed in the bottom
at the pressurizing section.
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ABSTRACT OF THE DISCLOSURE

A molten metal holding furnace for supplying a

constant quantity of the molten metal to a casting machine
is composed of a holding chamber having a melt supply port,
and a pressurization chamber having an upward melt outlet

port. The holding chamber and the pressurization chamber

are communicated with each other via an openable/closable
first melt flow passage. The pressurization chamber 1is
composed of a outlet section at which the melt outlet port
is positioned and a pressurization section positioned on
one side closer to the holding chamber. The holding
chamber and the outlet section are 7Jjuxtaposed with the

pressurlization section 1i1nterposed therebetween, where the

first melt flow passage 1s formed at a hearth of the
pressurization section, and an openable/closable second
melt flow passage communicating with the outlet section is

formed at a hearth of the pressurization section.
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Molten Metal Holding Furnace

BACKGROUND OF THE INVENTION

[0001] The present invention relates to a molten metal

gr—

5 holding furnace for supplying a constant quantity of molten

F

metal of nonferrous metal, such as aluminum and aluminum

alloys to a casting machine.
[0002] Conventionally, there has been known a molten
metal delivering apparatus for supplying a constant

10 quantity of molten metal to a casting machine (see, e.qg.,

JP 319260623 B).

[0003] JP 3192623 B discloses a molten metal delivering

apparatus including: a melt storage furnace which has, 1in a

hearth face thereof, a melt flow passage opening to be

—

15 opened and closed by an up/down first cutoff wvalve; a

supply chamber which 1is provided beside the melt storage

furnace and which has a melt flow passage opening 1n a

hearth face thereof and further which is formed so that 1its

internal pressure can be 1increased and reduced; a fixed

20 molten metal furnace which 1s provided beside the supply

" aat
p—

chamber and which has, 1n a hearth face thereof, a melt

flow passage opening to be opened and closed by an up/down

ﬁ
.

second cutoff valve, and further which has, at a side
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portion thereof, a delivery opening for supplylng a
constant quantity of molten metal to a casting machine, and

a communicating pipe which makes the melt storage furnace,

the supply chamber and the fixed molten metal furnace
communicated at their respective melt flow passage openings

to one another.

[0004 ] For supply of the molten metal 1in the melt

storage furnace into the fixed molten metal furnace, first,

the melt flow passage opening of the melt storage furnace

F

is opened, and the melt flow passage opening of the fixed

molten metal furnace is closed. In this case, the i1nternal

pressure of the supply chamber 1s reduced, so that the

molten metal is supplied from the melt storage furnace to

the supply chamber via the communicating plpe.

Subsequently, the melt flow passage opening of the melt

storage furnace 1is <closed, and the melt flow passage

opening of the fixed molten metal furnace 1s opened. In

this case, the internal pressure of the supply chamber 1is

increased, by which the molten metal 1s supplied from the

supply chamber to the fixed molten metal furnace via the

communicating pilpe.

[0005] In the case of the molten metal delivering
apparatus described in JP 3192623 A, the communicating pipe
is provided for making the melt storage furnace, the supply

chamber and the fixed molten metal furnace communicated at
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their hearths to one another, so that 1Impurities such as
oxide contained 1in the molten metal are more easily
deposited within the communicating pipe from structural
reasons. Therefore, during long-term operations, 1t may

occur that the communicating pipe 1s blocked by deposited

impurities, obstructing a smooth flow of the molten metal.
There 1s a further problem that the impurities may flow
into the fixed molten metal furnace along with the molten

metal, making it impossible to ensure a clean molten metal

to be supplied to the casting machine. In the case of this
molten metal delivering apparatus, since decreases of the

molten metal temperature in the communicating plipe and the

supply chamber are inevitable, 1t becomes more difficult to

supply molten metal of a constant temperature to the

ﬁ

casting machine 1involves another problem that control of

the molten metal temperature 1n the fixed molten metal

furnace. Still more, there 1s a need for a space to be

formed above the melt surface in the fixed molten metal
furnace, which causes a problem that this space 1incurs

oxidation of the molten metal.

[00006] Various holding furnaces for casting use are also
conventionally known (see, e.g., JP H11-138250 A, JP

3392544 A).

[0007] JP H11-138250 A discloses a casting-use holding

furnace which 1s composed of a holding chamber and a
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R

f wvalve for

pressurization chamber and which has a cuto:

opening and closing a melt flow passage opening located 1n

the holding chamber, the pressurization being divided 1into

a pressurization section for causing a pressurlzing gas to

apply a pressure onto a top surface of the molten metal,
and a melt outlet section for causing the molten metal 1nto
a cavity of a metal mold. This casting-use holding furnace

H

has a multilayered lining structure composed of a shell, a

heat-insulating layer, a fireproof layer and a melt housing
container, as listed from outside toward 1inside, where the
melt housing container is formed into an 1integral bath as
an alumina-base castable refractory.

[0008] JP 3392544 B discloses a casting-use holding
furnace 1n which at a valve seat placement portion formed

F

at an opening peripheral portion of the melt flow passage

opening on one side closer to the holding chamber, a valve

seat formed as a member independent of the above-mentioned

holding chamber is provided so that 1ts top surface becomes

flush with an inner peripheral surface of the melt housing

container, 1in which arrangement the melt flow passage

opening is opened and closed by bringing a tip of the

cutoff valve into or out of contact with the valve seat.

F

[0009] In the case of the casting-use holding furnace

described in JP H11-138250 A, since the castable

refractory, which forms the 1i1ntegral bath of the melt
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housing container that makes direct contact with the molten

metal has gas permeability, permeation of the molten metal

into the —castable refractory 1s unavoidable during
repetitions of casting process, so that the permeation

causes cracks or damage to occur 1n the castable

refractory. In particular, occurrence of such cracks or
damage 1in the pressurization section or the melt outlet

section may obstruct the casting work as a problem. More

specifically, as a result of occurrence of cracks or damage
in the pressurization section, pressure control that has a
direct influence on the casting work becomes unstable,
making 1t 1mpossible to 1mplement stable continuous

operation, and in the worst case, resulting 1in a shutdown

of operation. Besides, such c¢racks or damage may 1lncur
leakage of the pressurization gas to the outside, causing
accuracy of the pressure control to lower. Meanwhile, with
occurrence of cracks or damage in the melt outlet section,

whereas the control pressure in the pressurization section

is maintained regular, a specified amount of molten metal

P

is not be changed into the cavity of the metal mold, so

that the cast article results 1n a defective product.

Besides, since the molten metal sticks more and more on
inner wall surfaces of the pressurization section and the
melt outlet section, there arises a need for reqgularly

removing sticking matters on the 1nner wall surfaces.
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However, because of fragility of the castable refractory,

it i1s highly 1likely that the surfaces of the castable

refractory may be damaged during the removal work for the

sticklng matters, as a problem.

[0010] In the case of the casting-use holding furnace
described 1n JP 3392544 B, since the top surface of the
valve seat and the inner peripheral surface of the melt
housing container are flush with each other, impurities

generated in the melt holding chamber, especially deposits

around the melt flow passage opening may flow 1nto the
pressurization chamber, contaminating the molten metal as a
problem.

(0011] Patent Reference 1:JP 3192623 B

Patent Reference 2:JP 11-138250 A

Patent Reference 3:JP 3392544 B

SUMMARY OF THE INVENTION
[0012] Accordingly, the present invention, having been

accomplished to solve the above-described problems, has an

object of providing a molten metal holding furnace which

H

makes 1t possible to ensure a stable supply of a constant

P

quantity of molten metal by maintaining a smooth flow of

molten metal as well as mailintaining a successful pressure

F

control for the molten metal, and to ensure molten metal of

cleanness and proper temperature free from any



10

15

20

25

CA 02588863 2007-05-22

contamination by impurities, and moreover which allows size
reduction as well as mailntenance and 1nspection to be
achieved more easily.

[0013] In order to achieve the above object, according

-

to a first embodiment of the present invention, there 1s

provided a molten metal holding furnace for supplylng a
constant quantity of the molten metal to a casting machine,
comprising:

a holding chamber having a melt supply port; and
a pressurization chamber having an upward melt outlet port,

the holding chamber and the pressurization chamber beilng

communicated with each other via an openable/closable first

melt flow passage, wherein

p—
p_—

the pressurization chamber 1s composed of a

outlet section at which the melt outlet port i1s positioned
and a pressurization section positioned on one side closer
to the holding chamber with respect to the outlet section,
the pressurization section including level detection means
for detecting an upper-limit level and a lower-limit level
of molten metal 1in the pressurization section, and a Jgas
flow passage which communicates with an upper space within
the pressurization section,

tube heaters placed 1n the holding chamber and

P

the outlet section  of the pressurization  chamber,

respectively, as they are immersed 1n thelr molten metal,
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the holding chamber and the outlet section are
juxtaposed with the pressurization section 1nterposed
therebetween so as to be partitioned by a partition wall

which 1s provided at a lower portion of the furnace and an

upper end face of which forms a central hearth of the

pressurization section at a position higher than a hearth

-

face of the holding chamber, where the first melt flow

)

passage 1s formed at a hearth of the pressurization

section, and an openable/closable second melt flow passage

communicating with the outlet section i1s formed at a hearth

g——

of the pressurization section, and wherein

the molten metal 1n the holding chamber 1is
introduced to the upper-limit level of the pressurization
section via the first melt flow passage under a condition
that the second melt flow passage 1s closed, thereafter a

pressurization gas 1s supplilied through the gas flow passage

under conditions that the first melt flow passage 1s closed
and that the second melt flow passage 1s opened, so that
the molten metal in the pressurization section 1s lowered
to the lower-limit level of the pressurization section.

(0014 ] According to such arrangement, 1t becomes

possible to ensure a stable supply of a constant quantity

of molten metal by maintaining a smooth flow of the molten

metal, to ensure clean molten metal free from contamination
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by 1impurities, and further to achieve a downsizing and

g

facilitation of the malntenance and inspection.

'0015] In the molten metal holding furnace of the first

aspect of the invention, the tube heaters may be placed in
the molten metal within the pressurization section as they
are 1mmersed therein.

[00106] According to such arrangement, lowering of the

molten metal temperature in the pressurization section can

be avoided.

(0017 ] In the molten metal holding furnace of the first

P

aspect of the invention, 1t 1s allowable that 1n the

F

process of introducing the molten metal within the holding

F

chamber to the upper-limit 1level of the pressurization

section, the upper space of the pressurization section 1s

reduced 1n pressure by evacuation via the gas flow passage

under a condition that the first melt flow passage 1s

opened and the second melt flow passage 1s closed.

[0018] According to such arrangement, the 1i1introduction

ﬁ

of the molten metal to the pressurization sectlion can be

carried out promptly.

[0019] In the molten metal holding furnace of the first

aspect of the invention, it 1s allowable that a 1lining

P

member formed of a c¢ylindrical-shaped 1integral burned

product made of fine ceramics 1s provided so as to cover an

inner wall or 1inner walls of the pressurization section
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I}

and/or the outlet section which 1s or are formed of a

castable refractory.

[0020] According to such arrangement, since cracks and

F

damage of the inner wall surfaces of the pressurization

section and/or the outlet section as well as damage of the

F

inner wall surfaces during the removal work of deposits on

the 1inner wall surfaces can be prevented, a successful

F

accuracy of pressure control for the molten metal can Dbe

maintained so that a stable supply of a constant quantity
of molten metal can be ensured and that the malntenance and

inspection can be facilitated.

[0021] According to a second aspect of the 1invention,

F

there 1s provided a molten metal holding furnace for

supplying a constant quantity of the molten metal to a
casting machine, having a multilayered 1lining structure
with its inner wall formed of a castable refractory, and
comprising

a holding chamber having a melt supply port; and
a pressurization chamber having an upward melt outlet port,
the holding chamber and the pressurization chamber beilng

communicated with each other via an openable/closable first

melt flow passage, whereiln

the pressurization chamber 1s composed of a

outlet section at which the melt outlet port 1is positioned

and a pressurization section positioned on one side closer
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to the holding chamber, the pressurization section

including 1level detection means for detecting an upper-

limit level of molten metal in the pressurization section,
and a gas flow passage which communicates with an upper
space within the pressurization section,
tube heaters are placed in the holding chamber
and the outlet section of the pressurization chamber,
respectively, as they are immersed in thelir molten metal,
the pressurization section and the outlet sectilon

F

of the pressurization chamber are communicated with each

other via a lower flow passage at thelr hearths, and a

lining member or 1lining members formed of a cylindrical-

shaped integral burned product made of fine ceramics is/are

provided so as to an 1nner wall or 1nner walls of the
pressurization section and/or the outlet section which

is/are formed of a castable refractory, and wherein

the molten metal 1in the holding chamber 1s

introduced to the upper-limit level of the pressurization

section via the first melt flow passage, thereafter a

pressurization gas 1s supplied through the gas flow passage

under a condition that the first melt flow passage 1s

closed, so that the molten metal 1s lowered to the lower-
limit level of the pressurization section.
[0022] According to such arrangement, since cracks and

damage of the 1nner wall surfaces of the pressurization
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P

section and/or the outlet section as well as damage of the

F

inner wall surfaces during the removal work of deposits on

the inner wall surfaces can be prevented, a successful

P

accuracy of pressure control for the molten metal can be

maintained so that a stable supply of a constant quantity
of molten metal can be ensured and that the maintenance and

inspection can be facillitated.

[0023] In the molten metal holding furnace of the second
aspect of the invention, a lower end of the lining member
is equal to or lower than the lower-limit level of molten
metal 1in the pressurization section and/or the outlet
section.

(10024 ] According to such arrangement, cracks and damage

P

of the inner wall surfaces of the pressurization section

iy

and/or the outlet section as well as damage of the 1nner

gty

wall surfaces during the removal work of deposits on the

inner wall surfaces can be more surely prevented.

(0025] In the molten metal holding furnace of the second

aspect of the invention, it 1s allowable that the first

‘ormed at a hearth of the holding

| —_—

melt flow passage 1S

chamber, and a valve seat which forms an opening of the

first melt flow passage facing the holding chamber has a

lower portion thereof fixed to a wvalve seat placement

portion of the first melt flow passage so that an upper end
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face thereof is higher in position than 1its surrounding

hearth of the holding chamber.

10026] According to such arrangement, since the wvalve
seat is so positioned that its upper end face 1s higher 1in
position than its surrounding hearth face of the holding

P

chamber, inflow of deposits within the holding chamber into

the pressurization chamber is inhibited, making 1t possible
to ensure clean molten metal free from contamination by
impurities.

[0027] As described above, according to the molten metal

holding furnace of the invention, 1t becomes achievable to

~
p—

ensure a stable supply of a constant quantity of molten

pr——

metal, to prevent contamination of molten metal 1n the

pressurization chamber, and to facilitate a downsizing as

well as malntenance and 1nspection.

BRIEF DESCRIPTION OF THE DRAWINGS
[0028] The present invention will further be described

below with reference to the accompanying drawings 1n some

of which 1like parts are designated by 1like reference

numerals, 1n which

p—

Fig. 1 1is a sectional view of a molten metal

holding furnace according to a first embodiment of the

invention:;



10

15

20

2.9

CA 02588863 2007-05-22

_14_

Fig. 2 1s a sectional view of a molten metal

holding furnace according to a second embodiment of the

invention;

Fig. 3 1s a sectional view of a molten metal
holding furnace according to a third embodiment of the
invention;

P

Fig. 4 1is a sectional view of a molten metal

holding furnace according to a fourth embodiment of the
invention;
Fig. 5 is an enlarged view of a part encircled by

F

circle I of Fig. 4;

"

Fig. 6 1is an enlarged view of a part encircled by

pr——

circle ITI of Fig. 4; and

B

Fig. 7 is an enlarged view of a part encircled by

circle III of Fig. 4.

DESCRIPTION OF THE REFERENCE SINGS

[0029]

1-4: molten metal holding furnace

11: holding chamber

12: pressurizatlion chamber

l2a:pressurization section (melt supply chamber)
12b: outlet section (outlet chamber)

20: holding chamber 1lid

21: opening/closing lid
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melt supply port

level sensor

24 tube heater

25

first melt flow passage or melt flow passage

....15_

(melt

supply port or melt flow passage port)

20:

27

28:

29:

31:

32

second melt flow passage

second cutoff valve
level sensor
tube heater

gas flow passage

pressure or supply port

33: partition wall
34: tube heater

35: melt outlet port
36: metal mold

37: cavity

38,39: lining member
41: delivering means
42: melt flow passage
43: nozzle unit

44: level sensor

51: delivering means
52: sleeve

M: molten metal

first cutoff valve or cuto:

(melt discharge port)

~

f valve

(level detectilion means)

(passage for increasing/decreasing

for pressurization gas)
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U: upper-limit level

L: lower-limit level

S: suction termination level

P: pressurization termination level

C: specified melt surface

DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENTS

[0030] Fig. 1 shows a molten metal holding furnace 1

r—

according to a first embodiment of the 1nvention. The

F

molten metal holding furnace 1 is composed of a holding

chamber 11 and a pressurization chamber 12 which are placed
in parallel with each other. The pressurization chamber 12
includes a pressurization section 1lZa and a outlet section
12b, where the pressurization section 1Z2a and the outlet
section 12b are provided as chambers independent of each
other.

[0031] The holding chamber 11 includes a holding chamber

1lid 20 for covering an upward opening, and a melt supply

port 22 to be opened and closed by an opening/closing 1l1d

21 is provided. A surface level of a molten metal M within

the holding chamber 11 is detected by a level sensor 23,

and the molten metal of the holding chamber 11 can be held
at a desired temperature by a tube heater 24. The tube

heater 24 is placed as 1t 1s immersed 1n the molten metal

of the holding chamber 11.
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[0032] The pressurization section 12Z2a has a first melt

flow passage 25 communicating with a hearth of the holding

chamber 11, and a second melt flow passage 26 communicating

~1rst melt

—

with a hearth of the outlet section 12b. The

P

flow passage 25 1s positioned upper than the hearth face of

the holding chamber 11, while the second melt flow passage
26 is upper than the hearth face of the outlet section 12b.
Then, the first melt flow passage 25 1s opened and closed

pr—

by an up/down movable first cutoff wvalve 27, while the

second melt flow passage 26 1s opened and closed by an
up/down movable second cutoff valve 28. An upper-limit
surface level S and a lower-1limit surface level P of the
molten metal M within the pressurization section 1Z2a are
detected by a level sensor (level detection means) 29, and

P

the molten metal of the pressurization section 12a can be

held at a desired temperature by a tube heater 31. The
tube heater 31 is placed as 1t 1s 1immersed 1n the molten
metal of the pressurization section 1lZ2a. Further, a gas
flow passage  3Z connected to an unshown pressure

increasing/reducing device 1s provided so as to communicate

-

with a top sealing 1id 18 of the pressurization section 1Z2a

so that the internal pressure of the pressurization section

12a can be increased or reduced.

[(0033] The outlet section 12b 1s separated from the

holding chamber 11 by a partition wall 33 which 1s provided
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at a lower portion of the molten metal holding furnace 1

F

and the upper end face of which forms a central hearth of

the pressurization section 12a, and the outlet section 12b
1s communicatable with the holding chamber 11 only via the
pressurization section 1lZ2a. The outlet section 12b 1s so

inclined as to become increasingly higher with i1ncreasing

distance from the lower bottom face of the second melt flow

passage 26. In the inclined portion, a tube heater 34 for
keeping the molten metal of the outlet section 12b at a
desired temperature 1is provided as 1t 1is immersed 1n the
molten metal, and a melt outlet port 35 that opens upward
1s formed at an end portion located at an uppermost

position. Further, a metal mold 36 1s fixed above the melt

outlet port 35, and a cavity 37 within the metal mold 360

communicates with the melt outlet port 35.

(0034 ] Inner wall surfaces of the pressurization section

12a and the melt outlet port 35 of the outlet section 12D,

—

respectively, are formed of lining members 38, 39 which are

formed of cylindrical-shaped 1ntegral burned products of

fine ceramics (e.g., silicon nitride) which are provided so

as to cover the wall surfaces made of a refractory. Its

ffects will be described on a later—-described fourth

[

embodiment.
[0035] Next, an operating method for the molten metal

holding furnace 1 having the above-described construction
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will be explained. First, the opening/closing 1lid 21 1s

rotated, causing the melt supply port 22 to be opened, and

the molten metal M 1s supplied from the melt supply port

P

22. Then, the opening/closing of the first melt flow

passage 25, the opening/closing of the second melt flow

passage 26, and the pressurization/depressurization of the
pressurization section 12a are <carried out, thereby
obtaining an initial state that the molten metal M 1in the
holding chamber 11 1s held at an upper-limit 1level U, the
molten metal M in the pressurization section 12a 1s held at

a suction termination level S, which 1s an upper-limit melt

surface level, and the molten metal M in the outlet section

12b 1s held at a specified surface level C. Thereafter,

the first melt flow passage 25, the second melt flow

passage 26 and the melt supply port 22 are closed.

[00306] With the metal mold 36 integrated above the melt

outlet port 35, the second melt flow passage 26 1s opened

by an upstroke of the second cutoff wvalve 28, while the

pressurilization section 12a 1S pressurized by a

pressurization gas coming up along the gas flow passage 32.

As a result of this, the molten metal M 1n the

pressurization section 12a flows 1into the outlet section
12b through the second melt flow passage 26, so that the
molten metal in the outlet section 12b starts to be charged

into the cavity 37 through the melt outlet port 35.
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[0037] Through lowering of the melt surface level 1n the

pressurization section 12a, when a reach of the melt

surface to a pressurization termination level P, which 1s

the lower-limit melt surface level, 1s detected by the

P

level sensor 29, the charging of the molten metal into the

cavity 37 i1s completed. Further, after the charging state

of the molten metal has been maintained for a specified

F

time elapse, the supply of the pressurization gas from the

#
asnd

gas flow passage 32 is stopped, followed by a reduction of

the pressure 1n the ©pressurization section 1Za to

atmospheric pressure, where the second melt flow passage 26

-

is closed by a downstroke of the second cutoff wvalve 28.

Then, after a specified time elapse, the metal mold 36 1s

opened, the cast article 1s taken out, and thereatfter the
metal mold 36 1s closed again so as to be 1integrated

together.

[0038] When the second melt flow passage 26 1s closed,

the first cutoff wvalve 27 1s moved up, causing the first

melt flow passage 25 to be opened, so that the
pressurization section 1Z2a and the holding chamber 11 are

communicated with each other. Currently with this,

evacuation through the gas flow passage 32 1s started, by
which the pressurization section 12a 1s depressurized. As

a result, the molten metal of the holding chamber 11 flows
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into the pressurization section 12a via the first melt flow
passage 29.

[0039] Through elevation of the melt surface level 1in
the pressurization section 12a, when a reach of the melt

surface to the suction termination level S is detected by

PF

valve 27 1s moved

the level sensor 29, the first cuto

down, causing the first melt flow passage 25 to be closed

as well as the evacuation through the gas flow passage 32

to be stopped.

(0040 ] This i1is a completion of 1 shot, and from this on,

the above-described operatilions are repeated. Meanwhile,

through lowering of the melt surface level in the holding

chamber 11, when a reach thereof to the lower-limit level L
is detected by the 1level sensor 23, the operator 1s
informed of that by unshown means. Then, the molten metal

P
p—

is resupplied from the melt supply port 22 untilil a reach of

the melt surface level to the upper-limit 1level U 1s

detected by the level sensor 23.

[0041] As shown above, 1n the molten metal holding

n

furnace 1, the first melt flow passage 25 of the

pressurization section 12a 1s formed so as to be hiligher

than the hearth face of the holding chamber 11, and the
holding chamber 11 and the outlet section 12b are separated

from each other by the partition wall 33 and communicatable

with each other only via the first melt flow passage 25 of
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the pressurization section 1Z2a and the second melt flow

passage 26. As a result, 1impurities deposited on the

hearth of the holding chamber 11 can be 1nhibited from
flowing into the outlet section 12b, making 1t possible to
supply clean molten metal free from contamination by

pr—
—

impurities, so that there occurs no blocking of flow

passage due to 1mpurities and a smooth flow of the molten

metal can be ensured.

[0042] Furthermore, in the molten metal holding furnace

Ca |

, the outlet section 12b 1s inclined so as to be directed

b

upward from the first melt flow passage 26 toward the melt

outlet port 35, so that the blocking of the inflow of the

impurities into the cavity 37 can be ensured, allowing the
molten metal in the cavity 37 to be kept clean at all times
and thus prevented from oxidation. Also, the holding
chamber 11, the pressurization section 1lZ2a and the outlet
section 12b are provided 1n parallel with one another and

partitioned each by one wall so as to be communicatable
with one another without any 1ntermediate 1nterposition
therebetween. Therefore, 1t becomes more easler to

downsize the molten metal holding furnace 1 and to

facilitate 1ts maintenance and 1inspection. Further, with
the tube heater 24 placed 1n the pressurization section
12a, 1t becomes achievable to improve the accuracy of the

molten metal temperature in the pressurization section 12a.
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[0043] Fig. 2 shows a molten metal holding furnace 2
according to a second embodiment of the invention. In this

molten metal holding furnace 2, component parts 1n common

to the molten metal holding furnace 1 shown in Fig. 1 are

designated by like reference numerals and their description

1s omlitted.

[0044] In the molten metal holding furnace 2, a

=
has

delivering means 41 of an upper melt supply type 1s

provided above the melt outlet port 35 instead of the metal

mold 36. This delivering means 41 has a nozzle unit 43

that forms a melt flow passage 42 communilicating wilth the

melt outlet port 35 and bent 1n a dogleg shape, and an
unshown casting machine 1s connected to a tip portion of
the nozzle wunit 43. The delivering means 41 1s also
equipped with a level sensor 44 so that a surface level C

of the molten metal M can be detected 1n the melt flow

passage 42. Further, the operating method described above

applies to the molten metal holding furnace 2, except that

through a downstroke of the molten metal 1level 1n the

pressurization section 12a, when a reach of the melt

surface to the pressurization termination level P 1s

FF
p—

f valve 28

detected by the level sensor 29, the second cuto:

is moved down, causing the second melt flow passage 26 to

p—

be closed and causing the supply of pressurization gas from

the gas flow passage 32 to be stopped.
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[0045] Fig. 3 shows a molten metal holding furnace 3
according to a third embodiment of the invention. In this

molten metal holding furnace 3, component parts 1n common

to the molten metal holding furnace 1 shown 1in Fi1ig. 1 are

designated by like reference numerals and their description

1s omitted.

(004 6] n the molten metal holding furnace 3, a

delivering means 51 of a lower melt supply type 1s provided

above the melt outlet port 35 instead of the metal mold 3o0.
This delivering means 51 is connected to an unshown casting

machine behind a cylindrical-shaped sleeve 52 as 1t 1s

represented in Fig. 3, and further connected to an unshown

injection cylinder, which has an injection plunger that

moves back and forth within the sleeve 52, in front as 1t

is viewed 1n the drawing sheet. Then, with molten metal

supplied from the melt outlet port 35 into the sleeve 52,
the injection cylinder 1is activated, causing the 1njection

plunger to advance to thrust the molten metal 1n the sleeve
52 toward the casting machine. Thus, the molten metal 1s
charged into the cavity of the casting machine.
Thereafter, the injection plunger retreats to the original
position. Further, the operating method described above
also applies to the molten metal holding furnace 3, except

o

that through a downstroke of the molten metal level 1n the

pressurization section 12a, when a reach of the melt



10

15

20

29

CA 02588863 2007-05-22

_25_

surface to the pressurization termination level P 1S

o~

detected by the level sensor 29, the second cutoff wvalve 28

is moved down, causing the second melt flow passage 260 to

be closed and causing the supply of pressurization gas from

the gas flow passage 32 to be stopped.

10047] In either case of the molten metal holding
furnaces 2 and 3, as 1n the case of the molten metal
holding furnace 1, it is implementable to block impurities

g

deposited on the hearth of the holding chamber 11 from

flowing into the outlet section 12b, to ensure a smooth

pr=

flow of the molten metal, to malintain a clean state of the

molten metal in the cavity 37 as a result of the blocking

P

from flow of the impurities 1into the cavity 37, and to

prevent oxidation of those impurities. Furthermore, as 1n

the foregoing case, downsizing of the furnace as a whole as

well as facilitation of 1ts maintenance and 1nspection
become easier to do, while it becomes achievable to 1mprove

the accuracy of the molten metal temperature 1in the

pressurization section 12a by virtue of the placement of

the immersion tube heater 24 in the pressurization section

12a.
[0048] Fig. 4 to 7 show a molten metal holding furnace 4
according to a fourth embodiment of the 1invention. This

molten metal holding furnace 4, having a multilayered

lining structure as 1n the casting-use holding furnace
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disclosed in JP H11-138250 A described 1n conjunction with

P
p—

the background art, has an inner wall W formed of a

castable refractory, and includes a holding chamber 11 and
a pressurization chamber 12 which are placed 1in parallel
with each other and which are communicated with each other
at their hearths.

[0049] The holding chamber 11 includes a holding chamber

1lid 20 for covering an upward opening, and further includes

a tube heater 24 and a temperature sensor 40 provided at

-

side wall portions, respectively, of an i1nner wall made of

a refractory, so that molten metal supplied from an unshown

melting furnace and stored inside can be held within a

specified temperature range. Also, the holding chamber 11

has, at a hearth thereof, a melt flow passage (first melt

flow passage) 25 communicating with the pressurization

-l

5 formed on

chamber 12. At a valve seat placement portion

an upper-end inner circumferential portion of the melt flow

passage 25 is fixed a valve seat 16 which 1s a cylindrical-

H

shaped integral burned product of fine ceramics (e.g.,

silicon nitride) which 1is so provided that 1ts upper end

F

face becomes higher in position than the hearth face of the

holding chamber 11. Then, above the wvalve seat 1o, a

Y e

cutoff wvalve (first cutoff wvalve) 27 for opening and

closing the melt flow passage 25 so as to hermetically and

up/down movably extend through the holding chamber 1lid 20.
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That is, the cutoff valve 27 comes 1nto close contact with

the wvalve seat 16 1in a downstroke to close the melt flow

passage 25, and goes away from the wvalve seat 16 1n an

upstroke to open the melt flow passage 25.
0050] The pressurilization chamber 12 includes a
pressurization section 12a and a outlet section 12b, which

are communicated with each other at their hearths wvia a

lower flow passage 17 communicating with the melt flow
passage 295. The outlet section 12b has an upward melt
outlet port 35. Also, the pressurization section 12a 1s
positioned closer to the holding chamber 11 than the outlet

section 12Db.

1)

(0051 ] At the inner walls W of the pressurization
section 12a and the outlet section 12b, lining members 38,

39 formed of cylindrical-shaped integral burned products of

fine ceramics (e.g., silicon nitride) are provided so as to

cover the wall surfaces. A tube heater 34 1s provided 1n
the lower flow passage 17 of the pressurization chamber 12
as it 1s 1immersed in the molten metal, and a gas flow
passage 32 1is provided 1n a top sealing lid 18 of the
pressurization section 12a while a level sensor (level

detection means) 29 1s hung from the top sealing lid 18.

As a result, an upper space of the molten metal 1s

pressurized, while a specified melt surface level S, which

is an upper-limit melt surface level, of the molten metal
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in the pressurization section 1Z2a 1s detected. Further, a

metal mold 36 1s fixed on a die base 45 fixed on top of the

outlet section 12b, where the melt outlet port 35 and the
cavity 37 of the metal mold 36 are communicated with each

other via a melt pass hole 46 of the die base 45.

[0052] In addition, in the holding chamber 11 of Fig. 4,

pr—

a two-dot chain line U shows a upper-limit level of the

melt surface, and a two-dot chain 1line L shows a lower-

limit level of the melt surface.

10053} In the molten metal holding furnace 4 having the
construction described above, with the melt flow passage 25

closed, the molten metal in the pressurization chamber 12a

is kept at a specified melt surface level S, while the melt

surface level in the holding chamber 11 1s keep between the

above-mentioned two-dot chain lines U and L and moreover
the molten metal 1is kept within a specified temperature
range by the tube heaters 24 and 34. Then, the

pressurization chamber 12a 1s pressurilzed by the

pressurization gas (e.g., inert gas such as N, Ar) fed 1in

from the gas flow passage 32, and as a result, the melt

surface in the pressurization section 1lZ2a lowers while the

melt surface in the outlet section 12b elevates, by which

the molten metal starts to be charged into the cavity 37

P

via the melt pass hole 46. Upon completion of the charging

of the molten metal into the cavity 37, the charging state
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of the molten metal 1s maintained for a specified time

period. It is noted that at the time of completion of the

charging of molten metal, the melt surface 1n the

pressurization section 12a lowers from the specified melt

surface level S to the lower-limit melt surface level P.

g

Thereafter, the supply of the pressurization gas 1s stopped

so that the internal pressure of the pressurization section

12a is reduced to the atmospheric pressure. This gives

rise to a backflow of the molten metal in the outlet

section 12b, causing the melt surface of the pressurization

section 12a to elevate from the lower-1limit melt surface

level P to a specified position. Thereafter, the metal
mold 36 is opened, and the cast article 1s taken out.
After this casting work, the cutoff wvalve 27 goes up,

causing the melt flow passage 25 to be opened, which lets

the molten metal of the holding chamber 11 flow 1into the

pressurization chamber 12. When a reach of the melt

surface 1in the pressurization chamber 12 to the specified

melt surface level S 1is detected by the level sensor 29,

2 g
p—

f wvalve 27 goes down, causing the melt flow

the cutos

passage 25 to be closed. From this on, the casting work 1s
carried out similarly.
[0054 ] As described above, at the i1nner walls W of the

pressurization chamber 12a and the outlet section 12b, the

lining members 38, 39 which are formed of cylindrical-
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)

shaped integral burned products of fine ceramics (e.g.,

silicon nitride) are respectively provided so as to cover

the wall surfaces. As a result, cracks and damage of the

o

inner wall surfaces due to permeation of the molten metal

P

are prevented, so that damage of the inner wall surfaces

F

during the removal work of 1impurities deposited on the

ﬁ
s

inner wall surfaces can be reduced and the durability of

the inner wall surfaces can be improved. Further, in the
pressurization section 1l2a, leakage of the pressurization

gas can be prevented, so that the accuracy for pressure

control by the pressurization gas can be 1mproved.

Moreover, as a result of the avoidance of permeation of the

molten metal into the inner wall surfaces as well as cracks

and damage of the inner wall surfaces in the outlet section
12b, it becomes 1mplementable to securely charge a constant
quantity of molten metal into the <cavity 37, so that
successful casting products can be manufactured. Further,

when the lining members 38, 39 are given by an 1integral
burned product formed of silicon nitride, which 1s superior

particularly in high-temperature strength, high-temperature

wear resistance and therma. shock resilistance among

cylindrical-shaped fine ceramics, 1t becomes achievable to

further improve the durability of the inner wall surfaces

P
p—

of the pressurization section 12a and the outlet section

12b. Furthermore, when the wvalve seat 16, which 1s an
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integral burned product made of silicon nitride, 1s

provided at the valve seat placement portion 15 of the melt
flow passage 25, 1ts durability can be ‘improved as 1n the
foregoing case. Besides, when the valve seat 16 1s so

provided that its upper end face becomes higher in position

than the hearth face of the surrounding holding chamber 11,

inflow of deposits within the holding chamber 11 1nto the

pressurization chamber 12 can be suppressed, making 1it

P

possible to inhibit contaminations of the molten metal 1n

the pressurization chamber 12 to the least.

[0055] In the molten metal holding furnace 4 of the

fourth embodiment, at the inner walls W of Dboth the

pressurization section 1l2a and the outlet section 1Zb are

fr—
g

provided the 1lining members 38, 39 which are formed of

cylindrical-shaped integral Dburned products of fine
ceramics. However, a cylindrical-shaped 1ntegral burned

product formed of fine ceramics may be provided at the

inner wall surface W of only either one o0of the

pressurization section 12a and the outlet section 12Db.

[0056] Although the present 1nvention has been fully

described by way of examples thereof with reference to the

accompanying drawings, it 1s to be noted that wvarious

changes and modifications are apparent to those skilled 1n

the art. Such changes and modifications are to Dbe

r—

understood as 1included within the scope o0of the present
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invention as defined by the appended claims unless they

depart therefrom.

INDUSTRIAL APPLICABILITY

[0057] The molten metal holding furnace according to the

ﬁ

present invention is suitable for manufacture of castings

pri——.

made of nonferrous metal such as aluminum and aluminum.
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What i1is claimed is:

1. A molten metal holding furnace for supplying a
constant quantity of the molten metal to a casting machine,
comprising:

a holding chamber having a melt supply port; and
a pressurization chamber having an upward melt outlet port,

the holding chamber and the pressurization chamber being

communicated with each other via an openable/closable first

melt flow passage, whereln

F
p—

the pressurization chamber 1s composed of a

outlet section at which the melt outlet port 1s positioned
and a pressurization section positioned on one side closer
to the holding chamber, the pressurization section
including 1level detection means for detecting an upper-
limit level and a lower-limit level of molten metal 1n the
pressurization section, and a gas flow passage which
communicates with an upper space within the pressurization
section,

tube heaters placed 1n the holding chamber and

the outlet section of the pressurization chamber,

respectively, as they are immersed 1n thelr molten metal,
the holding chamber and the outlet section are

juxtaposed with the pressurization section 1nterposed

therebetween so as to be partitioned by a partition wall

F

which 1s provided at a lower portion of the molten metal
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holding furnace and an upper end face of which forms a

central hearth of the pressurization section at a position

higher than a hearth face of the holding chamber, where the

P

first melt flow passage 1is formed at a hearth of the

5 pressurization section, and an openable/closable second

melt flow passage communicating with the outlet section 1s
formed at a hearth of the pressurization section, and
whereiln

the molten metal in the holding chamber 1s

10 introduced to the upper-limit level of the pressurization

"N

section via the first melt

flow passage under a condition

that the second melt flow passage 1s closed, thereafter a

pressurilization gas 1s supplied through the gas flow passage

under conditions that the first melt flow passage 1s closed
15 and that the second melt flow passage 1s opened, so that
the molten metal in the pressurization section 1s lowered

to the lower-limit level of the pressurization section.

2 . The molten metal holding furnace as clalmed 1n
20 claim 1, wherein the tube heaters are placed 1n the molten
metal within the pressurization section as they are

immersed therein.

3. The molten metal holding furnace as claimed 1n

25 claim 1 or 2, wherein 1n the process of introducing the
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molten metal within the holding chamber to the upper-limit

level of the pressurization section, the upper space of the
pressurization section is reduced in pressure by evacuation

via the gas flow passage under a condltion that the second

5 melt flow passage is closed.

4. The molten metal holding furnace as clalmed 1n

any one of claim 1 to 3, wherein a lining member formed of

a cylindrical-shaped integral burned product made of fine

10 ceramics is provided so as to cover an 1nner wall or 1inner

—

walls of the pressurization section and/or the melt outlet

port which 1s or are formed of a castable refractory.

0. A molten metal holding furnace for supplying a

-~

15 constant quantity of the molten metal to a casting machine,

having a multilayered lining structure with 1ts inner wall

P

formed of a castable refractory, comprising

a holding chamber having a melt supply port; and
a pressurization chamber having an upward melt outlet port,

20 the holding chamber and the pressurization chamber being

communicated with each other via an openable/closable first

melt flow passage, wherein

the pressurization chamber 1s composed of a
outlet section at which the melt outlet port 1s positioned

25 and a pressurilization sectlion positioned on one side closer
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to the holding chamber, the pressurization section

including level detection means for detecting an upper-

limit level of molten metal 1n the pressurization section,

and a gas flow passage which communicates with an upper
space within the pressurilzation section,
tube heaters are placed in the holding chamber
and the outlet section o0f the pressurization chamber,
respectively, as they are immersed 1n thelr molten metal,
the pressurization section and the outlet section

of the pressurization chamber are communicated with each

other via a lower flow passage at their hearths, and a

lining member formed of a <c¢ylindrical-shaped 1integral

burned product made of fine ceramics 1s provided so as to

an 1nner wall or i1nner walls of the pressurization section

F

and/or the outlet section which i1s or are formed of the

castable refractory, and wherein

the molten metal 1n the holding chamber 1s
introduced to the upper-limit level of the pressurization
sectlion via the first melt flow passage, thereafter a

pressurization gas 1s supplilied through the gas flow passage

under a condition that the first melt flow passage 1S

closed, so that the molten metal 1s lowered to the lower-

limit level of the pressurization section.
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6. The molten metal holding furnace as claimed 1in

claim 5, wherein a lower end of the lining member 1s equal

to or lower than the lower-limit level of molten metal 1n

the pressurization section and/or the outlet section.

7. The molten metal holding furnace as claimed 1n

claim 5 or 6, wherein the integral burned product of fine

ceramics 1s made of silicon nitride.
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