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@ DEVICE FOR MAKING ELONGATED ARTICLES OF SMALL CROSS-SECTION BY MEANS OF HOT GAS

EXTRUSION.

@ A device for making elongated articles of small
cross-section by means of hot gas extrusion com-
prises a hydraulic press (1), a hollow container (6)
intended for a blank and located in its working
space, a matrix (13) located in the container (6) and
a heater (19) located coaxially to the working part
(14) of the matrix (13). According to the invention a
plug (9) closing the inlet opening of the container (6)

is provided with an elongated external protrusion
(24) in which is made a through channel (25) con-
nected by one end to the hollow of the container (6)
and having, at the other end, a sealing valve (26).
The piston (5) of the hydraulic press (1) is provided
with a through opening (23) through which passes
the protrusion (24).
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APPARATUS FOR MAKING ELONGATED ARTICLES OF SMALL CROSS-SECTION BY HOT GAS EX-
TRUSION

Field of the Invention

This invention relates to plastic working of ma-
terial, and more specifically concerns machines for
making elongated articles of small cross section by
hot gas extrusion.

Background of the Invention

There are widely known apparatuses for mak-
ing articles of small cross section by drawing, such
as single-strand and multi-strand mills, drawing
blocks, and delivery presses. All these devices
include a drawing die with a taperered opening of a
size smaller than the cross section of the work-
piece, and a means for drawing the workpiece
through the die.

Obtaining wires, rods, shapes and pipes in
such devices is associated with excessive number
of operations including many drawing procedures
woth a number of intermediate annealing oper-
ations requiring etching, washing, drying, and ap-
plying lubricants to result in reduced efficiency.

However, these prior art machines fail {o attain
high degree of deformation, and are incapable of
deforming strong and low-plasticity materials.

There is also known an apparatus for making
elongated articles of small cross section by cold
exirusion in a hydraulic press comprising a con-
tainer, a die holder secured in the container and
holding a die, and a reel of coiled wire arranged
coaxially with the die and rigidly aifixed to a cup
member bearing on the die holder. The apparatus
further includes a rotatable disk element secured
on the end of the reel facing the die holder, the
disk having a slot af its outer surface in parallel
with its axis. The width of this through slot cor-
responds to the diameter of the wire, whereas the
surface of the die holder facing the disk has the
form of a funnel with a central opening.

This apparatus is likewise incapable of attaining
high degree of derormation due to limitations asso-
ciated with pressures employed. Conversely, an
increase in pressure results in a less reliable op-
eration of the apparatus. In addition, this apparatus
fails to deform workpieces from high-strength low-
plasticity materials due to the need of employing
superhigh pressures affecting the operability and
reliability of the spparatus.

There is finally known an apparatus for making
elongated articles of small cross section by hot gas
extrusion comprising a hydraulic press, a hollow
container for the workpiece accommodated in the
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working space of the press, communicating with a
source of high pressure, having inlet and outlet
holes with sealing plugs each engageable by their
outer surfaces with one of the power elements of
the hydraulic press, particularly with a power frame
or with a hydraulic cylinder, a die inside the con-
tainer having a working portion made up of a guide
cone and a calibrating band, an outlet passage,
and a heater positioned concentrically with the
working part of the die (cf. "Kuznechno-shtam-
povochnoe proizvodstvo", No.10, 1980;
V.D.Berbentsev, et a "Vysokotempaturnaya
gazovaya exstruzis s lokalnym nagrevom" pages
10 to 12).

This prior art apparatus operates in the follow-
ing manner. The die holder, heater, die and work-
piece compacted therein are placed in the con-
tainer mounted on a movable platform. Then the
platform is rolled into the working space of the
press followed by sealing of the inlet and outlet
holes of the container with plugs. A gas compres-
sor then acts to provide a working pressure of gas
in the container, after which the heater is energized
to heat the center of deformation and part of the
werkpiece present therein. Upon attaining a preset
temperature the workpiece is extruded into a wire.
Extrusion is terminated by deenergizing the heater,
the gas pressure in the container is reduced to the
atmospheric, and then the container is depres-
surized and rolled on the platform out of the work-
ing space of the press. The container is then
allowed to cool to room temperature and the die
holder, heater, die and the remainder of the work-
piece are removed from the container. The use of a
heater in this apparatus allows heating of the de-
formation center which affords an increase in the
degree of deformation by using relatively low pres-
sures. For example, the degree of deformation of
workpieces from hard-to-deform high-speed steels
at a pressure of 5 to 7 kilobar is over 95%.

However, this apparatus is characterized by
low efficiency due to the time-consuming oper-
ations associated with recharging the container re-
siding in the following: reduction of the gas pres-
sure in the container to the atmospheric and of the
oil pressure in the hydraulic cylinder of the press
prior to depressurization of the container, provision
for rolling the platform carrying the container out of
the working space of the press, cooling of the
container and equipment to the room temperature,
bringing the die holder, die and remainder of the
material out of the container, compacting a succes-
sive workpiece in the die, and carrying out the
aforedescribed operations in the reverse sequence.
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The time for preparing the apparatus for the ex-
trusion operation is therefore longer than the dura-
tion of extrusion by a factor of ten.

In addition, the operation efficiency is lowered
by that the length of the workpiece is limited by the
length of the container in furn confined by the
length of the working space of the hydraulic press.

Summary of the Invention

The aim of this® invention is to provide an
apparatus for making elongated articles of small
cross sections having a container so constructed
as to allow its recharging without removing a hy-
draulic press from the working space to thereby
machine workpieces of a length greater than the
length of the working space of the hydraulic press,
whereby it would be possible to increase the effi-
ciency of the process of hot gas extrusion for
obtaining elongated articles of small cross section.

The aim of the invention is attained by that in
an apparatus for making elongated articles of small
cross section by hot gas extrusion comprising a
hydraulic press, a hollow container o accommo-
date a workpiece in its working space communicat-
ing with a source of high pressure, having inlet and
outlet holes with sealing plugs each engageable by
their outer surfaces with one of power elements of
the hydraulic press, particularly with a power frame
or with the hydraulic cylinder, a die disposed inside
the container and having a working portion made
up of a guide cone and a calibrating band, and an
outlet passage, and a heater positioned concen-
trically with the working portion of the die, accord-
ing to the invention, the sealing plug in the inlet
hole of the container has an elongated outer pro-
jection with a through passage therein coaxial with
the interior of the container and with the die and
having a diameter greater than the diameter of the
workpiece, communicating by one end with the
interior of the container and provided at the other
end with a sealing gate, whereas the power ele-
ment of the hydraulic press engageable with the
plug has a through hole for the projection to extend
therethrough.

Preferably, the sealing gate gas the form of a
power casing rigidity connected to the projection of
a wedge pair disposed inside the casing, one ele-
ment of the pair being capable of reciprocations in
a direction perpendicular to the axis of the passage
to engage by its surface opposite to the inclined
surface with the wall of the casting, the second
element being pivotably connected to the projec-
tion and having at a surface opposite to the in-
clined surface a spherical lug of a diameter greater
than the diameter of the passage, this lug ensuring
sealing of the hole in the passage in response to
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the translational movement of the first element.
Preferably, the elongated projection is made up
of at least two sections arranged in succession in
terms of the height of the projection and rigidly
interconnected therebetween, a spherical lug co-
axial with the through passage and having a diam-
eter of the sphere greater then the diameter of the
passage being provided at the points of abutment
between the sections at one of adjacent surfaces.
The apparatus for making elongated articles of
small cross section by hot gas exirusion according
to the invention is characterized by high operating
efficiency since it is possible to recharge the con-
tainer without removing it from the working space
of the hydraulic press through the sealing gate
provided at the end of a passage in the elongated
projection. Such an arrangement reduces the time
necessary for recharging the container. In addition,
the passage in the elongated projection is in fact
the extrusion of the interior of the container, which
affords treatment of longer workpieces, that is re-
duction in the number of recharges of the container
per unit length of the workpiece whereby it is
possible to increase the efficiency of the apparatus.

Brief Description of the Drawings

The invention will now be described in greater
detail with reference to a specific embodiment
thereof taken in conjunction with the accompanying
drawings, in which:

Fig.1 is a longitudinal sectional view of an
apparatus for making elongated articles of small
cross section according to the invention;

Fig.2 shows a portion A in Fig.t with the gate
open; and

Fig.3 is a longitudinal sectional view of a pro-
jection.

Best Mode of Carrying out the Invention

An apparatus for making elongated articles of
small cross section by hot gas extrusion shown in
Fig.t comprises a hydraulic press 1 which includes
a cylindrical casing 2, a bearing plate 3 threadingly
connected thereto, and a hydraulic cylinder 4 with
a piston 5. The casing 2 and bearing plate 3
connected thereto form a power frame. Accom-
modated in a working space of the press 1 inside
the casing 2 between the bearing plate 3 and
piston 5 is a hollow container & having an interior
thereof communicating with a source (not shown)
of high gas pressure and also having inlet and
outlet holes 7 and 8, respectively. The holes 7, 8 of
the container 6 are closed by plugs 9 and 10, each
of these plugs engaging by its outer surface with
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one of the power elements of the hydraulic press 1.
viz.,, the plug 9 engages with the piston 5 (hydraulic
cylinder), whereas the plug 10 engages with the
bearing plate 3 (power frame). Annular shoulders
11 of the plugs 9, 10 engage with flat ends 12 of
the container 6 to seal the container 6 as pressure
is applied to the hydraulic cylinder 4. Arranged
coaxially inside the container 6 is a die 13 having a
working portion 14 made up of a guide cone 15
and a calibrating band 16, and an elongated outlet
passage 17. The die 13 is secured in a socket of
the plug 10, this plug 10 having a central hole 18
which is an extension of the outlet passage 17 of
the die 13. Arranged concentrically with the work-
ing portion 14 of the die 13 outside the die 13 is a
spiral heater 19 terminals 20 of which are elec-
trically connected (in contact) with tapered current
leads 21 sealingly embedded into the plug 10 and
electrically insulated therefrom. Provided between
the heater 19 and walls of the container 6 is a heat
insulating spacer 22.

A through hole 23 is made in the piston 5 of
the hydraulic cylinder 4 engageable with the plug
9, whereas the plug 9 has an elongated outer
projection 24 extending through the hole 23 in the
piston 5 and having a central through passage 25
coaxial with the interior of the container 6 and die
13 and communicating by one end with the con-
tainer 6. The other end of the passage 25 accom-
modates a gate 26 which seals the through pas-
sage 25 of the proection 24. The gate 26 has a
casing 27 rigidly connected to the projection 24.
The casing 27 accommodates a wedge pair 28 one
element 29 of which is capable of reciprocations in
a direction perpendicular to the axis of the passage
25 for which purpose the element 29 is rigidly
connected to a piston 30 of a hydraulic cylinder 31
in turn rigidly connected to the casing 27. As it
moves, the wedge element 29 engages by its
surface 32 with a wall 33 of the casing 27. A
second element 34 of the pair 28 is connected
through a pivot 35 fo the projection 24, and has at
a surface opposite to the inclined plane 36 a
spherica projection 37 of a diameter greater than
the diameter of the through passage 25. The cas-
ing 27 has a hole 38 coaxial with the passage 25 o
introduce a workpiece 39 to the passage 25. The
diameter of the hole 38, as well as the diameter of
the passage 25 exceeds the diameter of the work-
piece 39.

Fig.2 shows the sealing gate 26 is a position
when the passage 25 is insealed end the work-
piece 39 is introduced thereto.

Fig.3 illustrates an alternative embodiment of
the elongated projection 24 in which the latter is
made up of at least two (in this embodiment three)
sections 40 rigidly interconnected therebetween.
The sections 40 are interconnected by means of
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flanges 41 positioned at the ends of the sections
40 and threaded joints 42. The flanges 41 are
joined fogether in pairs by pins 43 and nuis 44.
Provided at the points of connection between the
sections 40 at one of adjacent surfaces in each
joint is a spherical projection 45 coaxial with the
through massage 25 and having a diameter of the
sphere greater than the diameter of the passage
25.

The proposed apparatus operates in the follow-
ing manner. In order to prepare the apparatus for
operation, the container 6 with the die 13 disposed
therein is sealed by the plugs 9 and 10 by applying
a force produced by the hydraulic cylinder 4 of the
hydraulic press 1.

Prior to starting operation the wedge element
29 of the gate 26 is brought to the extreme right-
hand position (Fig.2), the wedge element 34 is
through upwards, and the through passage 25 and
space in the gate 26 between the hole 38 and inlet
to the passage 25 is made free,

The workpiece 39 having a lead portion thereof
machined to match the hole in the die (guide cone
15 and calibrating hand 186) is introduced in the
hole 38 to the through passage 25 of the projection
24 of the plug 9 to the interior of the container 6
(Fig.1) until it bears on the working portion 14 of
the die 13 and seals in its calibrating band 16. By
applying pressure to the hydraulic cylinder 31 the
piston 30 is caused to move wheraby the wedge
element 29 moves to the left. Therewith, the wedge
element 34 turns about the pivot 35 to the forced
by its spherical projection 37 to the end face of the
projection 24 blocking the passage 25. At a certain
force produced by the hydraulic cylinder 31 the
passage 25 is sealed. Then a high pressure from a
high pressure source (not shown) is fed via a pipe
46 and hole 47 at the top of the projection 24 fo
provide inside the container 6 and in the passage
25 a high pressure of gas surrounding the work-
piece 39, die 13, and all the parts accommodated
in the container 6. Then electric current is applied
from a source (not shown) through the current
leads 21 to the heater 19 for the latter to heat the
working portion 14 of the die 13 and part of the
workpiece 39 adjacent to the die 13.

Upon attaining the preset temperature of the
material of the workpiece 39 present in the working
portion 14 of the die 13 the action of high gas
pressure causes squeezing out (extrusion) of the
workpiece 39 through the guide cone 15 and cali-
brating band 16 of the die 13 to the outlet passage
17 to form an elongated article of small cross-
sectional size.

After extrusion of the workpiece 39 into an
article but before the entire workpiece 39 leaves
the die 13 leaving a small part thereof
{(appropximately equalling the working portion 14 of
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the die 13) in the container 6 the exirusion process
is terminated by stopping the application of heat
{the metal of the workpiece 39 and die 13 tending
to be cooled at a fast rate thanks to vigorous gas
heat transfer), the pressure of gas inside the con-
tainer 6 and in the passage 25 is reduced to the
atmospheric, and the wedge element 29 is moved
to the right by the hydraulic cylinder 31. The
wedge element 34 is thrown upwards under the
action of a spring (not shown) to open the inlet to
the through passage 25 and to the space accom-
modating a successive workpiece 39. The next
workpiece is introduced through the hole 38 and
free space in the casing 27 to the passage 25 and
interior of the container 6 until it bears by its
bottom end on the top end of the preceding work-
piece 39, the wedge element 29 is again moved to
the left, the wedge element 34 is turned about the
pivot 35 to force the spherical projection 37 to the
end face of the projection 24 and seal the passage
25.

The new cycle of exirusion is effected by ap-
plying the action of high gas pressure end electric
current. The abutment between the preceding wor-
kpiece 39 and sesseeding workpiece passes
through the guide cone 15 and calibrating band 16
of the die 13, after which exirusion of the next
workpiece staris.

In view of the aforedescribed, charging of the
container 6 with each successive workpiece 39
does not require removal of the container 6 from
the working space of the hydraulic press 1 and
breaking the seals at the holes 7, 8 to result in a
substantial reduction in the time necessary for re-
charging the container 6 and ensures a higher
operation efficiency of the proposed apparatus. The
use of an elongated projection 24 allows to extend
the interior of the high pressure container 6 and
accommodate there a longer workpiece 39, where-
by it is possible to reduce the number of recharges
in the container 8 per unit length of the workpiece
39 (and the article) and consequently increase the
operation efficiency. The provision of a simple and
fast acting sealing gate 26 also results in a higher
operation efficiency of the apparatus through re-
ducing the time necessary for recharging the work-
pieces 39.

Sectional conctruction of the projection 24 with
spherical lugs 45 can be fabricated in a simple and
efficient manner, as it is possible to dispense with
drilling deep holes of small diameter, these spheri-
cal lugs 45 ensuring reliable sealing of the through
high-pressure passage 25 at the abuiments be-
tween the sections 40.

Industrial Applicability
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The proposed apparatus for making elongated
articles of small cross section by hot gas exirusion
can be used in mechanical engineering and instru-
ment making for producing high-quality wires, rods
and shapes from a range of materials, including
hard-to-deform materials. The apparatus can also
find application in the tool manufacturing processes
for manufacturing small-diameter cuiting tools,
such as drills and screw taps, as well as in the
electrical engineering, such as for making wire.

Claims

1. An apparatus for making elongated articles of
small cross section by hot gas extrusion com-
prising a hydraulic press (1), a hollow container
(6) to accommodate a workpiece disposed in
its working space, communicating with a
source of high pressure having inlet and outlet
holes (7 and 8) with sealing plugs (9,10) en-
gageable by their outer sirfaces with one of
power elements of the hydraulic press (1),
particularly with a power frame or with the
hydraulic cylinder (4), a die (13) disposed in-
side the container and having a working por-
tion (14) made up of a guide cone (15) and a
calibrating bend (16), and an outlet passage
{17), and a heater (19) positioned concentri-
cally with the working portion (14) of the die
{13), characterized in that the sealing plug (9)
in the inlet hole (7) of the container (6) has an
elongated outer projection (24) with a through
passage (25) therein coaxial with the interior of
the container (6) and with the die (13) and
having a diameter greater than the diameter of
the workpiece, communicating by one end with
the interior of the container (6), and provided at
the other end with a sealing gate (26), whereas
the power element of the hydraulic press (1)
engageable with the plug (9) has a through
hole (23) for the projection (24) to extend
therethrough.

2. An apparatus as claimed in Claim 2, char-
acterized in that the sealing gate (26) has the
form of a power casing (27) rigidly connected
to the projection (24) of a wedge pair (28)
disposed inside the casing (27), one element
(29) of the pair being capable of reciprocations
in a direction perpendicular to the axis of the
passage (25) to engage by its surface (32)
opposite to the inclined surface with the wall
(33) of the casing (27), the second element
(34) of the wedge pair (28) being pivotably
connected to the projection (24) and having at
a surface opposite to the inclined surface a
spherical lug (37) of a diameter greater than
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the diameter of the passage (28), this lug en-
suring sealing of the hole in the passage (25)
in response to the translational movement of
the first element (29) of the wedge pair (28).

An apparatus as claimed in Claims 1 or 2,
characterized in that the elongated projection
(24) is made up of at least two sections (40)
arranged in succession in terms of height of
the projection {24) and rigidly interconnected
therebetween, a spherical lug (45) coaxial with
the through passage (25) and having the diam-
eter of the sphere greater than the diameter of
the passage (25) being provided at the points
of abutment between the sections at one of
adjacent surfaces.
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