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The present invention relates to the extrusion of metal-
lic materials. It ig concerned more particularly with those
metals which are highly susceptible to alteration at the
temperature of extrusion, or which react with the mate-
rials commonly used in the construction of the extrusion
apparatus.

In the extrusion of such metals, it is more often than
not necessary to heat the billet

with the apparatus, ordinary or special steel,
because of the alloying that may take place at the temper-
ature of extrusion. Moreover, it is not always possible to
reheat the die to the required temperature, and this may
cause cracks or even interruption of the extrusion.

Up until now, it has been attempted to solve thig prob-
lem either by means of g Totary (turret) furnace operat-
ing with a neutral atmosphere, which permits direct in-
troduction of the billet into the container of the press, or
by jacketing the billet with a sleeve which is extruded to-
gether with the metal. However, in the case of both these
solutions, there is always contact between the metal to be
extruded and materials which may react therewith,

The improvement, due to the present invention, en-
ables the extrusion to be carried out while guarding the
extruded material from contact with both the atmosphere
and the walls of the apparatus used.

The invention primarily comprises a process which con-
sists in enclosing the billet within a protective shell or
sleeve before it is placed in the furnace where it is heated
to the extrusion temperature, and in then introducing the
billet—while still enclosed in said sleeve-—into an extrud-
ing press and progressively pushing it out from the sleeve
through the die, by means of the same pressure which is
used to effect the extrusion, the billet being pushed out
from the sleeve as the extrusion proceeds.

According to a preferred embodiment of this process,
One or more parts of the extrusion apparatus, such as the
dummy block, die, die block, efc., are enclosed together
with the billet in said protective sleeve,

According to a particular feature of the invention, suffi-
cient clearance (play) exists between the billet and its
sleeve, so that it is possible to keep them apart by a layer
of a solid, liquid, or gaseous substance,

According to another feature of the new process, the
extruded hot material, ag it leaves the die, continues to be
protected—until it has been cooled—by a second shell
which may contain (or be traversed by) a suitable gas,
liquid or powder.

According to another feature of the invention, it can
be 50 arranged that the withdrawal of the sleeve, following
the extrusion, is effected by passing the same from the
container into said second shell through a closable aper-
ture.

The invention also relates to an apparatus for carrying
out the described process.

This apparatus essentially comprises a sleeve or jacket
which surrounds the billet laterally, and removable stops
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metal layer or of severa] layers comprising different ma-
terials alternately; for example,. layers of insulating, re-
fractory, fluid or other material can be superposed upon
metallic walls. . )

Ina particularly practical embodiment, the said plugs
Or stops are constituted of the die itself i ,
at one end of the billet while, at the other end, the dummy
block (bearing plate) itself acts as a plug.

"The assembly thuys formed of the billet, its sleeve, the.
die, the die support and the dummy block, is adapted for
use with extruding presses of known types, the assembly -
being placed in the container thereof,

However, an improved apparatus, according to the pres-
ent invention, preferably comprises: g receptacle—tube.
and/or vessel-—sitnated at the outlet of the die, It is gen-
erally advisable to cool the receptacle, as by means of a-
fluid circulating around its walls. Circulation of an inert
gas, or the presence of suitable powder or liquid within
said receptacle, protects the extruded articles against
alteration. .

An even more improved apparatys can be obtained, ac-

i i below the die

its block, is then interposed between said

device and the
receptacle for the extruded articles,

When a vertical ex-
to additionally pro-
of the receptacle, a spring, acting as
shock-absorber for the falling sleeve as it leaves the con-
tainer of the press after the extrusion,

The invention is illustrated by the following descrip-
tion of two non-limitative embodiments of the new process
and apparatus.

Figure 1 is a vertical section through an apparatus for
the extrusion of g metal susceptible to alteration in ajr.

Figure 2 is likewise g vertical section of g billet with
its protecting sleeve placed in the container of an extrusion
press.

Figure 3, similar to Figure 2, illustrates the particular
case of a protective shell having double walls,

Reference numera] 1 designates a cylindrical sleeve or
shell of a material sufficiently resistant at the operating
temperatures to support the weight of the billet. Jts diam-

material 13 can be a known Substance, for example,
of a suitable grain size and simultaneously
and mechanical insulator by
absorbing the stresses exerted on the sleeve.

The apparatus is used in the following manner:

Sufficient play is provided between billet 4 and sleeve 1
to avoid contact between these two parts during heating,

This assembly, disposed vertically, is heated up to the
desired temperature of extrusion in a furnace contain-
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ing a neutral atmosphere, and is then transferred into the
container 6 of the press (Figure 1). During this trans-
fer, which is made in open air, the dummy block 5 pro-
tects the metal from oxidation.

* Thereupon, the ram or punch 7 of the press is actuated
and ‘the metal alone is extruded through the die.” It is
received in the tube 8 placed at the base of the press and
which 'is filled with a gas which is neutral with respect
to the metal. h
- ‘By means of hand levers 14, the plugs 9 are operated
to completely open the passage from 4 towards 8; the
sleeve ¥, the ‘die 3, its block 2, the dummy block 5 and
the remainder of the non-extruded meta] (the extruded
patt thereof extends downward, ds the extruded rod). then
fall into' the upper enlarged part of tube 8, on the spring
107 : ‘ '

Tube 8 is now hermeticaily closed and is removed
from the press sa that it can be replaced with another sim-
ilar tube and another billet extruded immediately. In
the meantime, the extruded metal cools in the narrower
portion of the tube; its cooling can be hastened by circu-
lating water in the double-walled tube; the extruded metal
is withdrawn when it has attained a temperature at which
oxidation is nq longer to be feared. The die block 2 is
then removed from the sleeve, and what remains in the
sleeve 'is pushed out. Thus. the die, the sleeve and the
dummy black are recovered and. can be reused for an-
other Operation, eventually, after correcting the dimen-
sion of the outer diameter of the sleeve.

"By operating in this manner, the ‘die. is heated to the
same temperature- a5 the metal, which facilitates the ex-
trusion and: avoids excessive heating of the container of

the press when the extrusion is carried out at very high
temperatures.

In' the event it is not possible to find a metal for the
protective sleeve which does not react with the material
to be extruded, an improvement, according to the inven-
tionz"cqnjsists:inv'coating, the internal wall of the sleeve
with' a thin sheet of a metal which does not react with
the material to be extruded, or in spraying a protective
metal or other material on said internal wall or else, in
filling the space comprised befween the billet and. the
sleeve with a pawdered product (for, example, alumina,
eraphite, etc.) which does not react with the material of
the billet; contact between the billet and. the sleeve: is
thus avoided during the extrusion operation.

Similarly, if 2’ material which does not react with the
metal nst

wetal to be extruded is not available for the construction
of-thé die and the dummy block, the working surfaces. of
these parts may likewise be protected by spraying thereon
a suitable substance which precludes any contact during
the extrpsion. operation.

It is well understood that the. process and apparatus
described ate. alsg. applicable. when ‘the. billet. is heated
within the press. itself and not-in a separate furnace.
Moreover, 'in that event, one or more. of the aforemen-

tipried protective layers of the slegve. can serve for the
reception ;of the! heating means.

It is. also .understood that the. present invention can, a
fortiori, be applied to the extrusion of materials. suscept-
ible to .alteration which do not require heating.

By way of _examplé, mention- is- made. of the extrusion
carried ‘out, in accordance with . the present invention.
The difficulties encountered with this metal are: exireme
susceptibility to oxidation and rapid reaction with any
ferrous alloys at temperatures from 800° upwards (while
the metal must be extruded at about 950° C. to 1000°
C.) with formation of an undesirable liquid eutectic.
A billet having a.diameter of 92 mm. and a height of 200

mm. is infroduced into a cylindrical sleeve: of stainless.

steel, having an inner diameter of 98 mm. and a height
of 330 mm. The outer diameter of the sleeve (107 mm.)
is such that this part has sufficient mechanical strength-at
1000° C. and.can slide with. but aslight clearance within

the container of the press. The billet rests-on a die of
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tungsten carbide, itself supported on a die block. The
sleéve is capped wih a dummy block of tungsten carbide.
The inner walls of the sleeve are coated with sprayed
graphite in order to avoid any reaction between the urani-
um and the sleeve. An even better protection is obtained
by filling the space between the sleeve and the billet
with graphite powder.

It has been observed, that due to a slow action of the
uraniuma on the tungsten carbide, the dies and dummy
block deteriorate. Wear of these parts is completely
avoided by spraying a layer of graphite on their working
surfaces. The assembly is heated in an argon atmos-
phere at 950°-1000° C. and then introduced into the
container. of the press, heated at 500° C., below which
is placed the receiving tube through which argon is passed.
As shown in Figure 1, the argon is introduced at the
bottom of the tube (in the direction of the arrow) and
escapes through. the upper pert of the apparatus, while
enveloping the assembly, of devices. supporting the billet
and filling the spaces existing, before and. after extrusion,
between the sleeve and. the container. In this way, the
argon supplied under, pressure precludes entry of air from
any direction. After the extrusion, the plugs are drawn
out and the assembly drops into. the receiver tube, the
walls of which are cooled with water and which is closed
with a tight cover. -Following. cooling, the assembly is
withdrawn from the receptacle and the dummy block, die
and die black are recoyered.

We. claim:

1. Process. for extrnding metallic substances suscept-
ible to. detrimental alteration at the temperature of ex-
trusion by contact with. the atmosphere and the metallic
working parts of an.extrusion press, comprising. the steps
of: fastening.a.die block inside the lower end of a pro-
tective sleeve; placing an exfrusion die, a billet to be
extruded, and.a dummy block, in the order named, on
top of said die block inside said sleeve, at least the inner
surface of said sleeve and the. working surface of die
being mon-reactive. to the material of the billet at the
temperature. of - extrusion; inserting the, aforementioned
sleeve assembly inside the container of an. extrusion press,
and on top.of & support. provided. with. a controllable
aperture;. applying. pressure to. the billet to force the
same from ifs sleeve and simultapeously extrude it through.-
the die to,obtain.an extruded article. of the desired:shape;
and upon,completion. of: the extrusion:operation, increas-
ing the opening of. said -aperture, to: permit. passage of
the sleeve assembly therethrough,

2. An exirusion press comprising in combination: a
container; a protective sieeve for the billet to-be extruded
plaged inside said container; a die block removably. fas-
tened to the lower. end of: said sleeve; an extrusion die
disposed inside said sleeve and. supported. on said. die
block: a dummy block: forming a closure for said.sleeve
at the upper end thereof; a.support for said - die ‘block.
comprvisin'gja controllable aperture; and means for increas-
ing said aperture to permit passage. therethrough of all
the parts supported thereon.

3. An apparatus.according. to claim 2, characterized
in that the sleeve is formed of concentric walls of differ-
ent materials.

4. A_removable assembly. for use in the container. of
an- extrusion press; comprising in. combination: a sleeve;
a die block. removably secured to. the lower portion -of
said sleeve; and an extrusion die; a.billet to be extruded,
and a dummy block placed inside said sleeve, in the order
named, on.top, of said die blocks.

5. An extrusion press comprising in combination.a con-
tainer; aprotective: sleeve. for the billet to be extruded:
placed inside -said container;;a die.block.removably fas-
tened to the lower end of said sleeve; an extrusion . die:
disposed: inside: said. sleeve:. and;; supported : on said- die
block; a dummy block forming a.closure for said sleeve:
at the upper-end thereof; a support for said-die block
comprising-a controllable-aperture; means for increasing-



2,755,025 .

5

said aperture to permit passage therethrough of all the
parts supported thereon; a receiver for the reception of
the extruded article, the upper portion of said receiver
being provided with an enlarged section for the recep-
tion of said sleeve,

6. An apparatus according to claim 5, wherein shock
absorbing means are placed inside the portion of the re-
ceiver beneath the enlarged section.

7. Process for extruding metallic substances susceptible
to detrimental alteration at the temperature of extrusion
by contact with the atmosphere and the metailic working
parts of an extrusion press, comprising the steps of:
fastening a die block inside the lower end of a protective
sleeve; placing an extrusion die, a biilet to be extruded,
and a dummy block, in the order named, on top of said
die block inside said sleeve, at least the inner surface of
said sleeve and the working surface of the die being non-
reactive to the material of the billet at the temperature
of extrusion; inserting the aforementioned sleeve assem-
bly inside the container of an extrusion press, applying
pressure to the billet to force the same from its sleeve and
simuitaneously extrude it through the die to obtain an
extruded article of the desired shape.

8. Process according to claim 3, characterized in that
the billet is placed in the sleeve so as to leave a space
therebetween, and in that the non-reactive inner surface
of the sleeve is obtained by placing a layer of inert ma-
terial on said inner surface,
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9. An exirusion press comprising in combination: a
container; a protective sleeve for the billet to be extruded
placed inside said container; a die block removably fas-
tened to the lower end of said sleeve; an extrusion die
disposed inside said sleeve and supported on said die
block; a dummy block forming a closure for said sleeve
at the upper end thereof, and a support for said block.
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