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(54) Device and method for controllably cooling metal billets to be hot extruded

(57) A method for carrying out a controlled cooling
thermal processing of aluminium billets or other metal
materials to be extruded, characterized in that said billets,
at a temperature of about 560°C, are arranged one at a
time on a horizontally arranged cradle, including locking

jaws, said cradle, with a billet arranged therein, being
rotatively driven through 90° about a horizontal pivot pin
thereby performing a partial controlled immersion, at one
end portion thereof, into a water basin having a temper-
ature equal to or slightly larger than an environment tem-
perature.
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Description

BACKGROUND OF THE INVENTION

[0001] The present invention relates to a device for
controllably cooling metal billets to be extruded.
[0002] The invention also relates to a method for con-
trollably cooling metal billets to be hot extruded, which
method constitutes an integrating part of the present in-
vention.
[0003] The inventive device allows to take and feed a
metal billet to be hot extruded while immersing said metal
billet into a water basin including a plurality of jet nozzles,
therefrom a water flow holding in a turbulence condition
water in said water basin is ejected.
[0004] The billet is cooled in a differentiated manner,
by adjusting the immersion time of said billet in said water
basin.

SUMMARY OF THE INVENTION

[0005] The inventive device, differently from conven-
tional cooling devices for a like application, does not re-
quire a complex adjusting circuit, but only a water circu-
lating pump to hold water in a turbulence condition while
controlling the billet immersion time by adjusting the billet
immersion and withdrawing speed.
[0006] The system operation may be continuously vis-
ually controlled since, owing to the fact that the cooling
water is held in a moderate turbulence condition, no cov-
ering assembly would be required.
[0007] The inventive system comprises an immersion
cooling system, operating at at least 8,000 watt/m2 K,
which operating values may by easily increased to
10,000 watt/m2 K in a turbulence condition, with a self-
evident advantage from a cycle time level standpoint.
[0008] This capability of perfectly and quickly control-
ling cooling is in addition to the very simple structural
construction of the device.

BRIEF DESCRIPTION OF THE DRAWINGS

[0009] The above and other characteristics, of func-
tional and structural nature, of the device according to
the present invention will become more apparent from
the figures of the accompanying drawings, where:

Figure 1 shows a perspective view of the cooling
device according to the present invention, being ar-
ranged above a cooling basin;
Figure 2 is a further top side perspective view of that
same device, including a horizontally arranged cra-
dle supporting a billet also arranged in a horizontal
position;
Figure 3 shows the inventive device with the billet
supporting cradle arranged in a vertical arrangement
and in an immersion operating step thereof;
Figure 4 shows a further top side perspective of the

inventive device;
Figure 5 shows yet another perspective view of the
billet holding cradle supporting device and driving
elements for rotatively driving the cradle and closing
latching devices cooperating with said cradle for grip-
ping a metal billet; and
Figure 6 shows yet another top side perspective view
of the device bed, the carriage supporting structure,
the carriage wheels and a carriage raising cylinder.

DESCRIPTION OF THE PREFERRED EMBODI-
MENTS

[0010] With reference to the number references of the
figures of the accompanying drawings, the cooling device
according to the present invention has been specifically
designed for controllably cooling metal billets 18 to be
hot extruded, said metal billets being for example made
of aluminium or other metal materials.
[0011] As is known, to carry out a billet hot extruding
process, it is necessary to subject the metal billets to a
controlled heating process at about 560°C, in which said
billets are arranged on a horizontal cradle 11 comprising
a plurality of locking jaws 12.
[0012] The metal billet 18 cradle 11, may rotate through
90°, around a horizontal pivot pin 32.
[0013] As shown, the cradle 11 is supported by a cradle
supporting carriage 10 which may vertically slide on car-
riage wheels 21 along rectangular cross-section sliding
guides 7.
[0014] The inventive device 15 allows an end portion
of a metal billet 18 to be partially controllably immersed
into a water basin 1 holding water at a temperature equal
to or slightly greater than the environment temperature.
[0015] Said billet being immersed to an immersion
depth of about 90% of the linear extension of said billet.
[0016] Said basin water is held in a turbulence condi-
tion so as to bring the temperature of a back portion of
said billet 18, to a temperature value of about 80°-90°C
less for each meter of the billet length with a temperature
conical variation.
[0017] The immersion time for the mentioned control-
led cooling operation represents a process variable
which depends on the diameter, length and temperature
conical arrangement as required .
[0018] The water basin 1 comprises a closed cooling
circuit 2 and allows, by using an immersion system and
a pump adapted to hold water under turbulence, to
achieve a quicker and more efficient, and much more
economic cooling of the billets 18.
[0019] This thermal treatment is carried out to increase
the billet extruding rate, and to perform a constant profile
quality control method.
[0020] The main feature of the device 35 according to
the present invention is that, by carrying out the cooling
operation in a turbulent water bath, an improved cooling
rate is achieved.
[0021] In fact, if water would not be held in a turbulence
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condition, then a steam film thereby preventing a thermal
exchange between the billet 18 and cooling water from
being properly achieved would be generated.
[0022] As stated, the basin 1 water is maintained in a
turbulence condition, since said water basin 1 comprises
a duct 2 to which a pump delivers a water flow arriving
at a circular duct 3 including a plurality of nozzles 4.
[0023] Said nozzles 4 are oriented toward the central
portion of said circular duct 3 at a billet 18 inlet region.
[0024] The device 35 according to the present inven-
tion comprises moreover a base 5 and upright 6, sup-
porting the carriage 10.
[0025] Said carriage 10 comprises a raising cylinder
28 which, at the bottom thereof is anchored to the device
base 5 by a plate-like element 31.
[0026] Said hydraulic cylinder 28 comprises a cylinder
rod 29, coupled to a corresponding element 30 fixed to
the carriage 10.
[0027] The cylinder 28 operates for raising and lower-
ing the carriage 10, which is slidably supported along
carriage sliding guides 7.
[0028] As shown, the carriage 10 comprises carriage
wheels 21 and supports a cylinder 14 including a cylinder
stem 16 driving a leverage 15.
[0029] Said leverage 15 rotatively drives a shaft 13
supporting clamping jaw elements 12, constituting, to-
gether with a base or bed 11, a cradle for housing a billet
18 therein.
[0030] The jaws 12, as they are closed toward the base
or bed 11 operating as a cradle, allow to unlock the billet
18 or lock it, thereby vertically immersing the billet 18 into
the basin 1 water.
[0031] More specifically, the billets are arranged in the
cradle 11 with the carriage 10 arranged in a raised posi-
tion with respect to the vertical supporting upright.
[0032] Then, the billets are locked in the billet cradle
1, by closing the jaws 12.
[0033] Then, the inventive device 35 inclines the cradle
11 through 90 degrees by operating the cylinder 8 which
comprises a cylinder stem 8’ coupled to a leverage as-
sembly 9 rotatively driving a horizontal shaft 32 for down-
ward inclining through 90° the cradle 11 - billet 18 as-
sembly.
[0034] A partially immersion of the billet is achieved by
operating the cylinder 28 and lowering the carriage 10.
[0035] The above disclosed functional and construc-
tional features of the inventive device 35 are clearly
shown in the figures of the accompanying drawings to
which specifically reference is herein made.
[0036] While a preferred embodiment of the inventive
device 35 has been hereinabove disclosed, it should be
apparent that the disclosed embodiment is susceptible
to several modifications and variations all of which will
come within the scope of the invention.

Claims

1. A method for carrying out a controlled cooling ther-
mal processing of aluminium billets or other metal
materials to be extruded, characterized in that said
billets, at a temperature of about 560°C, are ar-
ranged one at a time on a horizontally arranged cra-
dle, including locking jaws, said cradle, with a billet
arranged therein, being rotatively driven through 90°
about a horizontal pivot pin thereby performing a par-
tial controlled immersion, at one end portion thereof,
into a water basin having a temperature equal to or
slightly larger than an environment temperature.

2. A method, according to claim 1, characterized in
that said billet immersion operation is carried out by
an immersion depth corresponding to about 90% of
the linear extension of said billet.

3. A method, according to claim 1, characterized in
that in said water basin the water is held under a
turbulence condition thereby bringing the tempera-
ture of said billet, at the back portion thereof, to a
temperature which is by about 80-90°C less for each
meter of the length of said billet with a linear conical
variation of said temperature.

4. A method, according to claim 1, characterized in
that said method provides to use a water basin con-
taining water held in a turbulence condition by a wa-
ter inlet duct ending at one portion thereof with a
circular pattern including a plurality of nozzles direct-
ed toward a center of said circular duct, thereby water
is conveyed to said water basin and subjected to a
turbulent movement, thereby providing a quicker bil-
let cooling down.

5. A device for carrying out a method according to any
preceding claims, characterized in that said device
comprises a water basin (1), supplied with water or
other liquid for cooling billets (18), the water in said
water basin (1) being held in a turbulence condition
by a duct (2) ending with a circular duct (3) including
a plurality of nozzles (4) therefrom is ejected a water
flow holding in a turbulence condition the water in
said water basin (1).

6. A device, according to claim 5, characterized in that
said device comprises a device base (5) and a device
upright (6) supporting a carriage (10) including a rais-
ing hydraulic cylinder (28) clamped at the bottom
thereof, to said base (5) through a plate element (31),
said hydraulic cylinder (28) including a rod (29) ap-
plied to an element (30) fixed on said carriage (10).

7. A device, according to claim 5, characterized in that
said cylinder (28) is operatively coupled to said car-
riage (10) to raise and lower said carriage, said car-
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riage being adapted to slide on vertical sliding guides
(7).

8. A device, according to claim 5, characterized in that
said carriage (10) comprises carriage wheels (26)
and supports a carriage cylinder (24) having a cyl-
inder stem (16) operating a leverage (15).

9. A device, according to claim 8, characterized in that
said leverage rotatively drives a shaft (13) supporting
a plurality of jaws (12) constituting an integrating part
of a cradle (11) for housing therein a billet (18).

10. A device, according to claim 9, characterized in that
said jaws (12) are closed toward said cradle base
(11) thereby locking and restraining said billet (18)
to allow said locked billet to be vertically immersed
into said basin water.

11. A device, according to claim 5, characterized in that
said billets (18) are arranged and locked in said cra-
dle (11) with said carriage (10) being arranged in a
raised position with respect to the cradle vertical sup-
porting upright (6).

12. A device, according to claim 5, characterized in that
said billet is locked in said cradle (11) by closing said
jaws (12).

13. A device, according to claim 5, characterized in that
said cradle (11) and billets (18) are adapted to be
inclined through 90° by operating a cylinder (8) in-
cluding a cylinder stem (8’) coupled to a leverage (9)
rotatively driving a horizontal shaft (32) thereby caus-
ing said cradle (11) to be downwardly inclined
through 90°, thereby correspondingly inclining said
billet (18).

14. A device, according to claim 5, characterized in that
said device allows a billet to be partially immersed
by operating the piston (28) and lowering the car-
riage (10) and cradle (11) assembly.
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