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Description

The present invention relates to a device for de-
contaminating casting moulds, particularly for titani-
um castings and the like.

More particularly, the presentinvention relates to
a device of the said type, particularly suitable for ti-
tanium castings, which device allows the decontamin-
ation of the casting mould or cylinder to be realized
before the latter is inserted into the casting machine,
which greatly simplifies the realization and the oper-
ation of said castings, and allows casting articles with
optimum characteristics to be obtained.

As is well known, investment castings are real-
ized by making a wax model of the article to be ob-
tained, which model is then recovered with a coating
of a refractory material.

After the refractory material has hardened, the
whole is subjected to a furnace heat treatement, dur-
ing which the wax sublimes leaving a cavity corre-
sponding to the piece to be obtained at the interior of
the coating.

The casting cylinder so obtained is placed at the
interior of the casting machine.

The main problem met with in such type of oper-
ations, particularly when working titanium, is that due
to the contamination by substances, or gases such as
0O,, H, N that are contained in the casting chamber or
are trapped within the pores of the coating, which
takes place in the casting.

The problems of the contamination of the metal
due to external elements during the casting are felt
particularly when working titanium, as mentioned
above, so that we are not yet able to obtain titanium
castings with optimum quality characteristics at the
present day.

Two main groups of titanium casting machines
are presently employed.

The first one has a centrifugal system and works
on the basis of argon saturation without vacuum.

The second kind of machine is based on argon
saturation and it works under vacuum but without any
centrifugal system.

It is well known to those skilled in the art that
melted metal must not be contaminated from the sur-
rounding atmosphere and the investment material.

Moreover, castings must have accurate fit, with
very thin and strong margins.

The first kind of casting machines (centrifugal
casting machines) work by argon saturation of the
casting chamber and the castings have thin margins
and accurate fit, but metal will be contaminated be-
cause of absence of vacuum.

The main problem for this kind of machines is that
of obtaining the vacuum by sealing the centrifugal
system. Itis technically very difficult and, mainly, very
much expensive.

On the other side, the second kind of machines
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(vacuum machines), not having the centrifugal sys-
tem, allows to obtain castings without contamination,
but it is impossible to get multiple castings with good
thin margins.

The Applicant of the presentinvention, being well
aware of the problems and needs mentioned above,
has realized a device which allows all the drawbacks
to be obviated, allowing a casting, particularly a tita-
nium casting, to be realized, in a fully decontaminated
environment and so an optimum quality article to be
obtained.

Moreover, the device according to the present in-
vention does not require the realization of complex
sealing systems in the casting chamber of the casting
machine, because in said chamber neither the inlet of
the inert gases, nor, least of all, a vacuum are to be
realized.

In this way it is possible to perform castings with
a centrifugal casting machine without the needing of
the sealing of the centrifugal system.

In fact, the device according to the invention is
used with a centrifugal system and provides an ade-
quate vacuum with helium as the only residual gas.

These and other results are obtained, according
to the present invention, by realizing a device which
provides a sealed chamber, at the interior of which the
casting mould or cylinder, according to the more used
casting techniques, particularly the investment cast-
ing technique, is placed, said sealed chamber being
endowed with opening and closing valves, for the
connection with a source of inert gases, preferably of
helium or argon, and with the vacuum source, and
with a wall made up of a thin sheet of a material, pre-
ferably a titanium foil, and of a thickness proportional
to the casting mass and to the vacuum that has been
made, and such as to become melted into the casting
chamber when the molten metal comes into contact
with the foil or thin sheet from the crucible and such
as not to contaminate the casting itself.

In this way, the decontamination is realized out-
side of the casting chamber, in an environment of a
reduced size as compared to that of the casting
chamber, and the device so prepared is directly
placed into the chamber. The molten metal flow from
the crucible onto the foil and melts it, and is kept in a
decontaminated environment, under a vacuum, at the
interior of which it is sucked off realizing an impurity-
free casting.

It is therefore a specific object of the present in-
vention a device for decontamination the casting
mould, particularly for titanium castings and the like,
which device comprises a sealed chamber, at the in-
terior of which the casting cylinder is placed, said de-
vice being also endowed on its upper side with a
means for the connection to an inert gas reservoir
and with a vacuum source, and on the lower side with
athin sheet of a material that doesn’t contaminate the
metal to be cast, and having a thickness that allows
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it to withstand the vacuum made at the interior of the
sealed chamber, and proportional to the mass of the
casting metal, said sealed chamber having at least
one removable extremity for allowing the casting cy-
linder to be introduced and, subsequently, to be taken
out, and for allowing the next casting to be prepared.

Said means for the connection to the inert gas re-
servoir and to the vacuum source may consist, ac-
cording to the present invention, of a closing and
opening valve or of a copper pipe, arranged between
an opening made in the sealed chamber and the inert
gas reservoir and the vacuum source, which pipe is
cut, by crushing its extremities, after having realized
the decontamination, so hermetically closing the de-
vice itself.

Preferably, said sealed chamber has an upper
portion which is removable by threading or other ana-
logous systems.

Moreover, the sealed chamber may have the low-
er portion as the only removable portion, or both por-
tions may be removable, with systems analogous to
those mentioned above.

In a preferred embodiment of the device accord-
ing to the present invention, said thin sheet is made
up of a titanium foil. Said thin sheet may also be made
up of a plastic material.

Preferably, the inert gas employed is helium or
argon, particularly helium.

The present invention will be now disclosed ac-
cording to its preferred embodiments with reference
particularly to the figures of the enclosed drawings,
in which:

Figure 1 is a side view of the device according to

the present invention;

Figure 2 is a view of a vertical section of the de-

vice of Figure 1;

Figure 3 is a view of a detail of the device of Fig-

ure 2, and

Figure 4 shows the device according to the pres-

ent invetion connected to the source of the inert

gases and to the vacuum source.

With reference now to Figures 1 to 3, the device
1 according to this invention provides a cylindrical
chamber 2, at the interior of which the casting cylinder
is placed, which chamber is hermetically closed and
endowed on the upper side with a small connection
tube 3 endowed with an opening and closing valve 4.

The lower wall of the chamber 2 consists of a thin
sheet 5 of titanium, or of an other non-contaminating
plastic or metallic material, of such a thickness as to
melt, at the interior of the casting chamber of the cast-
ing machine, owing to the metal poured from the cru-
cible, and, moreover, as to withstand the vacuum
made at the interior of the chamber 2.

In the embodiment depicted in the figures, the
device 1 is realized with the lower portion 6 which is
unscrewable with respect to the main body 7, so that
the foil 5 may be replaced and the device reem-
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ployed.

The upper portion 8 is also unscrewable with re-
spect to the main body 7.

Obviously, the device 1 may be also realized with
the body 7 and the lower portion 6 which are integral
to each other. In this case, the whole assembly body
7, the lower portion 6, and the thin sheet or foil 5 must
be replaced to employ the device itself again.

The matings between the body 7 and the lower
portion 6 and the upper portion 8, realized in such a
way, as to insure an absolute seal, may also be real-
ized in a different way with respect to the interthread-
ing system shown in the figure.

From Figure 4, an application of the device 1,
connected to a tube 9 which is in turn connected to the
vacuum source (not shown) by the offtake 10 and to
the inert gas source by the offtake 11, can be ob-
served.

On the offtakes 10 and 11 valves 12 and 13 are
provided for excluding either or both of them during
the preparation cycle. A pressure gauge 14 is provid-
ed on the tube 9.

After having prepared the device 1 with the cast-
ing cylinder, the small tube 3 is attached to the tube
9 and the valve 4 is opened. Then an inert gas, pre-
ferably helium, is let into chamber 2, and then a va-
cuum is made.

In order to obtain an optimum situation, the same
cycle is operated a second time, and then valve 4 is
closed.

The chamber 2, with the casting cylinder, is now
in a decontaminated environment under vacuum, at
the interior of which an optimum casting is obtained.

The device 1 is then ready for being placed into
the casting machines.

The use of helium is recommended with respect
to other inert gases because it realizes an atmos-
phere with a better flowing.

As already said, the device 1 according to the
present invention may be connected to the inert gas
reservoir and to the vacuum source by means of a
copper tube provided on an opening of chamber 2
(which opening is realized in place of valve 4).

In this case, the closing and opening valve will be
provided on the inert gas delivering and vacuum-
making facility.

Once the decontamination has been performed,
it suffices to cut the copper tube by pliers, and to
crush its cut extremity so that the necessary seal is
obtained.

The present invention has been disclosed with
the specific reference to some of its preferred em-
bodiments, but it is to be understood that variations
and/or modifications may be made by those who are
skilled in the art, without so departing from the scope
of the enclosed claims.
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Claims

A device for decontaminating a casting mould,
particularly for titanium castings and the like,
characterized in that it comprises a sealed cham-
ber (2), at the interior of which the casting mould
is placed, said chamber (2) being endowed at the
upper side with means (3,4) for the connection
with an inert gas reservoir and with a vacuum
source, and at the lower side with a thin sheet (5)
of a material which does not contaminate the met-
al to be cast and having a thickness that allows
it to withstand the vacuum made at the interior of
the sealed chamber (2) and that is proportional
to the mass of the metal of the titanium casting,
said sealed chamber (2) having at least one ex-
tremity (6,8) which is removable to allow the cast-
ing mould to be introduced and, successively, the
same to be taken off and to allow a successive
casting to be prepared.

A device according to claim 1, characterized in
that said means (3,4) for the connection with the
inert gas reservoir and with the vacuum source
consists of an opening and closing valve (4).

A device according to claim 1, characterized in
that said means (3,4) for the connection with the
inert gas reservoir and with the vacuum source
consists of a copper tube (3), having one extrem-
ity arranged on an opening provided on said
sealed chamber (2) and the other connected to
the inert gas reservoir and with the vaccum
source, the copper tube (3) being cut, so hermet-
ically closing the sealed chamber, after having
performed the decontamination.

Adevice according to any one of claims 1-3, char-
acterized in that said sealed chamber (2) has its
upper portion (8) removable.

Adevice according to any one of claims 1-3, char-
acterized in that said sealed chamber (2) has its
lower portion (6) removable.

Adevice according to any one of claims 1-3, char-
acterized in that both the upper (8) and the lower
(6) portions of the sealed chamber are remov-
able.

A device according to any one of claims 2 to 6, in
which said upper (8) and /or lower portions (6)
mate with the sealed chamber (2) by threading.

A device according to any one of claims 2 to 6, in
which said upper (8) and lower (6) portions mate
with said sealed chamber (2) by means of a seal
quick-joint.
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12.

A device according to any one of the preceding
claims, characterized in that said thin sheet (5) is
made up of a titanium foil.

A device according to any one of claims 1 to 8,
characterized in that said thin sheet (5) is made
up of a plastic material.

A device according to any one of the preceding
claims, characterized in that said inert gas is hel-
ium.

A device according to any one of claims 1 to 10,
characterized in that said inert gas is argon.

Patentanspriiche

1.

Vorrichtung zum  Dekontamination  einer
Giesskokille, insbesondere zum Giessen von Ti-
tan und olrgl., dadurch gekennzeichnet, dass die
Vorrichtung eine dicht gesohlossene Kammer (2)
enthaelt, in der die Giesskokille angeordnet its
und die an ihrer Oberseite mit Verbindungsmitteln
(3,4) zur Verbindung mit einem Inertgasbehalter
und mit einer Vakuumquelle und an ihrer Unter-
seite mit einer duennen Folie (5), die aus einem
das zu giessende Metalschmelze nicht kontami-
nierenden Material besteht und eine zum Aushal-
ten des im Inneren der Kammer (2) herschenden,
Vakuums genuegende und zur Giessmasse des
Titans proportionale Dicke hat, wobei mindestens
ein Ende der Kammer (2) abnehmbar ist, um das
Einfuehren und Abfuehren der Giesskokille sowie
die Vorbereitung des naechsten Giessvorganges
zu gestatten.

Vorrichtung nach Anspruch 1, dadurch gekenn-
zeichnet, dass die vorgenannten Mittel (3,4) zur
Verbindung mit dem Inertgasbehaelter und mit
der Vakuumquelle aus einem ein- und ausschalt-
baren Ventil (4) bestehen.

Vorrichtung nach Anspruch 1, dadurch gekenn-
zeichnet, dass die vorgenannten Mittel (3,4) zur
Verbindung mit dem Inertgasbehalter und mit der
Vakuumquelle aus einem Kupferrohr (3) beste-
hen, dessen ein Ende an eine Oeffnung der
Dichtkammer (2) angeschlossen und das andere
Ende mit dem Inertgasbehaelter und der Vaku-
umquelle verbunden ist, wobei das Kupferrohr
nach der Dekontamination abgeschnitten wird,
um somit die Dichtkammer dicht zu schliessen.

Vorrichtung nach je einem der Ansprueche 1 bis
3, dadurch gekennzeichnet, dass der Oberteil (8)
der Dicktkammer (2) abnehmbar ist.
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Vorrichtung nach je einem der Ansprueche 1 bis
3, dadurch gekennzeichnet, dass die Dichtkam-
mer einen abnehmbaren unteren Teil hat.

Vorrichtung nach je einem den Ansprueche 1 bis
3, dadurch gekennzeichent, dass die beiden Un-
ter- und Oberteil (6 bzsw. 8) der Dichtkammer ab-
nehmbar sind.

Vorrichtung nach je einem der Ansprueche 2 bis
6, bei der die vorgenannten Unter- und Oberteil
(6 bzsw. 8) mit der Dichtkammer (2) durch Ver-
schraubung gekuppelt sind.

Vorrichtung nach je einem der Ansprueche 2 bis
6, bei der die vorgenannten Unter- und Oberteil
(6 bzsw. 8) mit der vorgenannten Dichtkammer
(2) durch eine dichtende Rastkupplung verbun-
den sind.

Vorrichtung nach je einem der Ansprueche 2 bis
6, dadurch gekennzeichnet, dass die duenne Fo-
lie (5) eine Titanfolie ist .

Vorrichtung nach je einem der Ansprueche 1 bis
8, dadurch gekennzeichnet, dass die genannten
Folie (5) aus einem Kunststoff besteht.

Vorrichtung nach je einem der vorhergehenden
Ansprueche, dadurch gekennzeichnet, dass das
vorgenannte Inertgas Helium ist.

Vorrichtung nach je einem der Anspruech 1 bis
10, dadurch gegenzeichnet, dass das vorge-
nannte Inertgas Argon ist.

Revendications

Dispositif pour la decontamination d’une lingotié-
re, en particulier pour la coulée de titan et similair,
caractérisé en ce qu’il comprend une chambre
étanche (2) al'interieur delaquelle est placé lalin-
gotiére, ladite chambre (2) etant munie au cété
superieur de moyens (3, 4) pour 'assemblage
avec un réservoir de gas inert et d’'une source de
vide et au cbté inférieur d’'une feuille mince (5)
d’'un material qui ne contamine pas le metal a
couler et a un épaisseur susceptible de résister a
la depression regnante dans la chambre étanche
(2) et est proportionel a la masse du métal de la
coulé de titan, ladite chambre étanche (2) ayant
au moins un bout (6, 8) qu’on peut enlever pour
permetre d’introduir la lingotiére et de I'enveler,
dans la suite, pour permettre de preparer la coulé
suivante.

Dispositif selon la revendication 1, caractérisé en
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ce que lesdits moyens (3, 4) pour I'assemblage
avec le reservoir de gas inert et avec la source
de vide consistent d’'une ouverture et d’'une sou-
page de fermeture.

Dispositif selon la revendication 1, caractérisé en
ce que ledits moyens (3, 4) pour I'assemblage
avec le réservoir de gas inert et avec la source
de vide consistent d’un tube de cuivre (3) ayant
un bout placé sur une ouverture pratiqueée sur
ladite chambre étanche (2) et I'autre joint au ré-
servoir de gas inert et a la source de vice, le tube
en cuivre (3) étant coupé, pour fermer ainsi her-
matiquement la chambre étanche, aprés avoir
faite la décontamination.

Dispositif selon une quelconque des revendica-
tions 1-3, caractérisé en ce qu’ou peut enlever la
partie supérieure (8) de ladite chambre étanche

).

Dispositif selon une quelconque des revendica-
tions 1-3, caractérisé en ce qu’ou peut enlever la
partie inférieure (6) de la chambre étanche (2).

Dispositif selon une quelconque des revendica-
tions 1-3, caractérisé eu ce qu’ou peut enlever la
partie supérieure (8) et la partie inférieure (6) de
la chambre étanche.

Dispositif selon une quelconque des revendica-
tions 2-6, dans lequel ladite partie supérieure (8)
et/ou ladite partie inférieure (6) sont assemblées
par vissage avec la chambre étanche (2).

Dispositif selon une quelconque des revendica-
tions 2-6, dans lequel lesdites parties supérieure
(8) et inférieure (8) sont assemblées par un joint
étanche rapide avec ladite chambre étanche (2).

Dispositif selon une quelconque des revendica-
tions précédentes, caracterisé en ce que ladite
feuille mince (5) est une feuille de titan.

Dispositif selon une quelconque des revendica-
tions 1-8, caractérisé en ce que ladite feuille min-
ce (5) est réalisée de matiére plastique.

Dispositif selon un quelconque des revendica-
tions 1-10, caracterisé en ce que ledit gas inert
est hélium.

Dispositif selon une quelconque des revendica-
tions 1-10, caractérisé en ce que ledit gas inert
est argon.
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