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Description

[0001] The present invention relates to a method ac-
cording to the preamble of claim 1 for producing a con-
crete product using an extruder casting machine, a con-
tinuous-casting machine or similar equipment.

[0002] Theinvention also concerns a casting machine
according to the preamble of claim 6 suited for imple-
menting the method.

[0003] Elongated concrete products such as hollow-
core slabs are conventionally produced using extruder-
type casting machines, or alternatively, continuous-
casting machines. The casting machine is comprised of
a conical feed hopper connected to one or more feed
augers beneath. The feed auger is frequently followed
by a core-forming mandrel which is further extended as
an auxiliary mandrel supporting the core cavity formed
within the product. The core-forming mandrel incorpo-
rates a vibrator or similar compacting arrangement for
the compaction of the cast concrete into the shape de-
termined by the casting mould and the mandrels. Fur-
thermore, the casting machine has an upper trowelling
beam forming the upper edge of the mould, and fre-
quently, the sides of the mould are also designed to per-
form as side trowelling beams. The trowelling beams
compact the concrete mix during the course of the cast-
ing process and give the cast product a neat surface
finish. In addition to trowelling or augmentation thereof,
vibration can also be employed for compaction. Extrud-
er-type casting machines are designed to operate as
continuous-casting machines, which are transferred for-
ward on the mould top by the reaction forces imposed
by the feed augers.

[0004] Extruder-type casting machines have under-
gone a continuing development for a relatively long time,
and the first extruder casting machines were developed
at the end of the 1960's. Initially, the function of extruder
casting machines was based on conventional vibrating
techniques in which the compaction of concrete is
achieved by virtue of different modes of vibration. By
means of vibration, the flow of concrete is also essen-
tially eased in the machine. The function of vibration is
to impart the concrete aggregates such a high speed
that the collision impulse between the particles can
reach a sufficiently high energy level to augment the
shifting of the aggregate particles and thus the compac-
tion of concrete. The vibrating frequency has typically
been in the order of 12.5 - 200 Hz and suitable vibrating
equipment is available from several manufacturers. In-
ventions related to extruder casting machines in the pri-
or art are based on the use of a standard type of vibrator
and, obviously, dedicated types of machine construc-
tions. The vibrator equipment typically employed is a ro-
tating vibrator in which a rotating eccentric mass makes
a body attached to the vibrator to perform a movement
in the same direction the mass and dependent on the
rotational speed of the eccentric mass, and this move-
ment is further transferred to the concrete mix. Extruder
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casting machines have vibrators mounted on different
sides of the machine, and the concrete mix is desiredly
subjected to efficient compaction particularly in the
forming and compacting zone of the concrete product.
Typically, vibrators have been used in at least core-form-
ing mandrels which with their vibration in the concrete
mix achieve efficient compaction of concrete in all direc-
tions perpendicular to the flow of concrete particularly
in the formation zone of the cast product.

[0005] Instead of vibration, compaction has also been
achieved by relatively slow movements of the different
parts of the casting machine that work the concrete mix.
Such compacting movement has been implemented by
means of either a sideways deflected rotational move-
ment of the core-forming mandrel which follows the au-
ger and/or cyclic deformation of said mandrel, whereby
the compaction of the concrete surrounding the mandrel
is attained through varying the cross section of the man-
drel. The cyclic reciprocating rotational movement has
been used particularly for compaction in conjunction
with mandrels of noncircular cross section. All of these
machines have been characterized in that the compac-
tion of concrete has been achieved by means of me-
chanical movements at a low frequency, whereby the
movement of aggregate particles relative to each other
results from the pushing forces caused by the move-
ment of the machine components, not by the impact of
the aggregate particles on each other.

[0006] In the art the above-described compacting
method is generally called the working compaction or
the shear compaction, and one of its benefits is that the
movements and displacements of aggregate particles
will be large already at low number of movements, that
is, at low frequency, resulting in noiseless operation of
the machine.

[0007] The principle of low-frequency compacting
movements has been further developed in an apparatus
in which the core-forming mandrels are provided with
conical or wedge-shaped surfaces, whereby concrete is
compacted by means of slow longitudinal movements
of the mandrels. In practice, the compaction is per-
formed using reciprocating movement with an amplitude
of 5 - 50 mm and a frequency of 1 - 10 Hz, which are
slow relative to the amplitudes and frequencies used in
vibrating. To improve the compacting friction, the ma-
chine uses wedge-shaped or conical mandrel surfaces
which provide flaring or tapering spaces in the direction
of the casting flow, said spaces acting as compacting
spaces.

[0008] Conventional embodiments of vibrating tech-
nology have several shortcomings, while some of them
may achieve relatively good compaction. As mentioned
above, their greatest drawback has been noisy opera-
tion caused by the high-frequency vibration itself and
the nonoptimal location of the vibrating equipment on
the different structures of the casting machine, and in
particular, the almost random direction of the vibrating
force which typically is perpendicularly oriented with the
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casting direction and the machine structure. Such un-
controlled vibrating force is more imposed on the ma-
chine than the concrete mix itself thus causing a strong
stress on the machine structures. Another disadvantage
of the cross-machine vibrating scheme has been the im-
peded flow of concrete through the machine which caus-
es unnecessary increase of pressure inside the ma-
chine and strong wear of machine components. While
shear-compacting types of casting machines achieve a
lower level of noise emission, they have other shortcom-
ings related to the machine construction, operation and
casting result.

[0009] The constructions of shear-compacting cast-
ing machines become somewhat more complicated
than those of vibrating casting machines, and due to the
long shearing strokes required, it is necessary to use
sliding surfaces which are difficult to seal, whereby the
flowing concrete mix causes wear and damage at these
points of the machine. Mere low -frequency compaction
principally works on large aggregate particles alone,
whereby small particles remain uncompacted meaning
that small aggregates will not be displaced to a new and
better position in the aggregate matrix and the removal
of small entrapped gas bubbles from the concrete mix
will be poor. This problem is particularly strongly accen-
tuated with the modern, so-called micro-proportionated
concrete mixes, which in the conventional casting meth-
ods fail to achieve their potentially highest strength, and
moreover, remain unsatisfactorily compacted.

[0010] The document CH-A-477 964 discloses a con-
crete compaction device used for forming U-shaped
concrete products, whereby an upper mandrel is caused
to undergo a two-dimensional compaction movement
produced by means of a rotational eccentric vibrator
which in turn causes the mandrel to compact the under-
lying concrete from above by means of its front end.
[0011] It is an object of the present invention to
achieve a method and an apparatus capable of achiev-
ing improved and faster compaction over the prior art
particularly in the production of high-strength concretes.
[0012] The invention is based on the compaction of
concrete using a core-forming mandrel within a space
of delineated cross-section through which concrete mix
is fed, whereby the compaction movement is carried out
longitudinally along the casting flow direction and at
least essentially transversely to the casting flow direc-
tion.

[0013] According to a preferred embodiment of the in-
vention, the concrete mix to be moulded is subjected to
at least one second compacting movement with a fre-
quency different from that of a first dual-direction-con-
trolled compacting movement.

[0014] More specifically, the method according to the
invention is principally characterized by what is stated
in the characterizing part of claim 1.

[0015] Furthermore, the apparatus according to the
invention is characterized by what is stated in the char-
acterizing part of claim 6.
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[0016] The invention provides significant benefits.
[0017] Compaction is advantageously performed us-
ing a number of different vibrating frequencies, and par-
ticularly, complementing the mechanical low-frequency
compacting movement with a number of higher-fre-
quency vibrations, whereby the compacting effect is im-
posed on aggregate particles of all sizes. When this ba-
sic scheme is combined with direction-controlled appli-
cation of the compacting effect and the dual-direction-
controlled compacting movement according to the in-
vention, the most effective compaction possible is
achieved that reliably produces concrete grades of the
highest strength. By directing the compacting effect suf-
ficiently accurately in the flow direction of the concrete
mix being cast and thereby into the cast concrete, max-
imum amount of the applied energy is utilized in com-
paction, and while simultaneously a component of the
compacting movement is applied in a direction perpen-
dicular to the flow direction, good compaction is also as-
sured in the cross-machine direction. Tests performed
by the inventor have shown the extremely high impor-
tance of the simultaneously longitudinally and perpen-
dicularly shearing compaction movement on the final
compaction of the cast product. The compaction result
can be further improved by applying the compacting ef-
fect on a number of vibrating and mechanically com-
pacting frequencies; however, the effect of multiple fre-
quencies is not as significant as that of the dual-direction
compacting movement. The longitudinal vibration com-
bined with the cross-machine compacting movement
achieves easy flow of concrete through the casting noz-
zle, whereby the wear of machine components remains
small and no excessive internal pressure is generated
inside the casting machine. In comparison with a me-
chanical compacting movement at a low frequency, the
large-amplitude movements working and wearing the
concrete mix can be avoided.

[0018] By virtue of the multi-directional compaction
scheme, shaped objects of a more complicated struc-
ture than in the prior art can be moulded, and provided
that the auger of the casting machine is equipped with
a vibrating means, the flow of the concrete mix along
the augers is eased and the wear of the augers reduced.
Obviously, the vibrating frequencies of the apparatus
are advantageously made adjustable, whereby the vi-
brations applied at different frequencies can be tuned
according to the natural frequencies of the different ag-
gregate particles, whereby the optimal efficiency of en-
ergy transfer into the concrete mix is achieved resulting
in the most effective compaction.

[0019] The invention is next examined with the help
of the annexed drawings, in which

Figure 1 is a partially longitudinally sectional view
of a casting machine according to the invention;

Figure 2 is a top view of the machine shown in Fig. 1;
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Figure 3 is a detail of the diagram of Fig. 1; and
Figure 4 is a cross section of the end product.

[0020] The machine according to the invention is an
extruder-type casting machine adapted to run along the
sides of a casting mould 1 supported by load-bearing
wheels 2. The machine is assembled onto a frame 3.
The exemplifying casting machine has three conical
feed augers 5. The augers 5 are mounted on the frame
3 by means of a drive shaft 7 of the auger. Core-forming
mandrels 6 are placed to the trailing end of the feed au-
gers 5 relative to the casting direction. A pull rod 10
adapted to pass through the center of each auger shaft
7 is actuated by a hydraulic cylinder 11 powered by hy-
draulic machinery 12 via a hydraulic fluid distributing
block 12. The end of the drive shaft 7 is provided with a
variable-speed reduction gear 8 via which the drive mo-
tors 9 of the augers 5 are connected to the auger drive
shaft 7. At the input end of the feed augers 5, the top of
the machine carries a conical feed hopper 4. Next to the
feed hopper 4, at the opposite end of the machine rela-
tive to the casting direction, above the machine, are lo-
cated a mould top plate 16, and at the sides, mould side
plates 15, respectively. The side plates 15 are connect-
ed to hydraulic cylinders 11. The top plate 16 is connect-
ed by means of link mechanism 20 to a drive means of
the top plate.

[0021] The dual-direction compacting movement ac-
cording to the invention is accomplished by means of
link mechanisms 18 and 19.1, 19.2. As is evident from
Fig. 3, the drive shaft 7 is supported by two links 18.
When the hydraulic cylinder 11 actuates the pull rod 10,
the link mechanism 18 supporting the drive shaft 7, the
feed auger 5 and the core-forming mandrel 6 forces
these supported components to move forward and
downward, or respectively during the opposite-direction
movement backward and upward, whereby the con-
crete mix contained in the extruder section is subjected
to a dual-direction-controlled compacting movement.
The other limit position of the mechanism 18 is shown
by a dashed line in the diagram of Fig. 3. The same com-
pacting movement is also implemented in the mould top
plate 16 supported by the link mechanisms 19.1, 19.2
when the crank lever of the link mechanism 20 moves
the mould top plate 16 reciprocatingly.

[0022] The function of the apparatus is as follows.
Concrete mix poured into the feed hopper 4 flows by
gravity onto the feed augers 5 rotated by the drive motor
9. The rotating augers 5 propel the concrete mix into a
pressurized space continued as the shaping space de-
lineated by the mould 1, the mould side walls 15 and the
mould top plate 16. In this space the concrete mix is
forced into the space between the core-forming man-
drels 6 and the walls 1, 15, 16, where the concrete mix
is compacted under the forces of the compacting move-
ments and the internal pressure generated by the core-
forming mandrels 6, the moving walls 15, 1, and is thus
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shaped into the continuous section of the desired end
product such as a hollow-core beam, for instance. The
reciprocating movement of the core-forming mandrels
6 is provided by the hydraulic cylinder 11 which is con-
nected to the end of the pull rod 10.

[0023] The casting machine travels along a platform
1 on wheels 2 propelled by the reaction forces of the
extruded concrete mix, or alternatively, the machine can
be moved by a separate drive motor. Concrete mix
poured in the feed hopper 4 flows by gravity onto the
feed augers 5 which propel the concrete mix into the
shaping space delineated by the mould walls 1, 15 and
16, thus producing the required internal pressure for
moulding. The augers 5 may be arranged to perform a
direction-controlled vibrating movement together with
the core-forming mandrels 6, whereby the flow of the
concrete mix along the flight surface of the auger 5 is
eased thus aiding the feed of the concrete mix. The au-
gers 5 are continued as the core-forming mandrels 6
which form the hollow-core cavities 21 required in the
end product. Cross sections of different hollow-core
shapes are shown in Fig. 4. Compaction of concrete oc-
curs mainly under the effect of these core-forming man-
drels 6. The compacting effect is achieved by the direc-
tion-controlled vibration of the mandrels 6, advanta-
geously using the reciprocatingly curved swinging
movement described above. The mandrel may have a
constant cross section if permitted by the cross-section-
al shape of the core cavities, since the reciprocating
compaction movement also imparts a cross-machine
compacting component. In the making of cylindrical core
cavities the mandrel may obviously rotate with the au-
ger, while for noncylindrically shaped core cavities a
nonrotating mandrel must be used. Obviously, the man-
drel cross section may be shaped as tapering or flaring.
The direction-controlled compacting vibration permits
very large deformations in the flow of the concrete mix.
The augers 5 are rotated by the drive shaft 7 and the
mandrels 6 are moved with the help of rods 10 adapted
to pass through the center of the drive shafts. Besides
their rotational movement, the augers 5 can be adapted
to perform a compacting movement, whereby their ac-
tuation can be combined with the movement of the rods
10.

[0024] The rotation of the augers 5 is arranged by
means of a drive belt 8 or alternatively a drive chain, and
the drive motor is advantageously a hydraulic motor
whose speed of rotation is easy to control. Alternatively,
an electric motor with a reduction gear can be used. The
hydraulic actuator cylinder 11 and pull rod 10 of the man-
drels impart the mandrels with the desired direction-con-
trolled vibrating movement, and when the vibrating
movement is also desired for the augers 5, they are
locked with the help of a lateral-load taking end bearing
to the pull rods 10 of the mandrel 6. By virtue of the hy-
draulic cylinders 11, the mandrels 6 can be actuated with
a constant force and constant acceleration, which is ad-
vantageous with regard to minimizing the stresses im-
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posed on the machine structures. Obviously, the hy-
draulic cylinders can be replaced by other types of ac-
tuators such as eccentric cam mechanisms and other
devices capable of generating an essentially sinusoidal-
ly varying acceleration. In a hydraulically driven ma-
chine using a conventional hydraulic machinery as the
vibrating power source, the machinery output power is
controlled in hydraulic pulses to the different vibrating
actuators. To minimize the vibrations induced in the ma-
chine structures, the hydraulic drive pulses should be
properly phased. The vibrating frequency can be varied
by suitable control of the hydraulic fluid distributing
block, while the vibrating force is adjusted by varying the
operating pressure of the hydraulic actuators.

[0025] The compaction movement according to the
present invention occurs in the form of an accurate di-
rection-controlled vibrating movement in lieu of low-fre-
quency shearing compaction. In fact, the borderline be-
tween shearing compaction and vibrating compaction is
difficult to define, and therefore, the appropriate vibrat-
ing frequency for each case is essentially dependent on
the properties of the concrete mix to be cast. Typically,
the vibrating frequency for concrete is in the order of
12.5 - 200 Hz. In this machine the vibrating frequency
of the mandrel section has been found to advantageous-
ly lie in the range 12.5 - 50 Hz, and of the mould top and
side plates, in the range 5 - 10 Hz. This combination of
two different frequencies is particularly advantageous
as the vibrating effect is then imposed on aggregate par-
ticles of widely varying size.

[0026] In addition to those described above, the in-
vention can be implemented in alternative embodi-
ments.

[0027] The drive elements can be any power actua-
tors capable of delivering the required output power. In
the above applications, however, electric or hydraulic
motors are superior. The conversion of a rotational
movement into a linear cyclically reciprocating motion
can be implemented in different ways using, e.g., a
crank lever or eccentric cam and follower mechanism.
All drive elements are advantageously controllable.
[0028] The direction of the compaction movement can
be controlled by varying the lengths and directions of
the links in the supporting link mechanism. If the links
are directed slightly backward with respect to the casting
flow direction, the swing movement occurs downward,
whereby the compaction effect imparted by the man-
drels, for instance, becomes more pronounce in the con-
crete mix located below the mandrels. Correspondingly,
by aligning the links slightly forward tilted along the cast-
ing flow direction, the compaction movement can be
forced to occur upward directed. Furthermore, the tra-
jectory of the compaction movement of the link mecha-
nism can be varied by modifying the lengths of the links,
and in fact, the links of any link mechanism can have
different lengths. Also if the compaction movement is
implemented with the help of an eccentric cam mecha-
nism, the trajectory of the compacting elements can be
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varied in a similar manner. Besides link and eccentric
mechanisms, other equivalent types of movement con-
trolling means such as guide rails can be used permit-
ting the implementation of almost any conceivable
shape of compaction trajectory.

[0029] While in the above-described embodiment the
mould side plates are moved only longitudinally with re-
spect to the casting flow direction, it is conceivable that
at least some of the mould side plates are connected to
an eccentric mechanism capable of imparting a vertical
or lateral movement. Also the other compaction move-
ments can be implemented so that transverse compac-
tion movement relative to the casting flow direction oc-
curs in the horizontal plane. Moreover, an eccentric
mass vibrator 17 can be placed inside the core-forming
mandrels, whereby the compaction effect is further im-
proved and the flow of the concrete mix eased. The com-
paction movement or compaction efficiency can be con-
trolled by varying the speed, stroke length or input power
of the compaction movement.

Claims

1. A method of producing a compacted concrete prod-
uct, comprising the steps of

- forcing concrete mix by at least one feed means
(5) through a delineated cross section (1, 6, 15,
16) for the purpose of manufacturing a concrete
product with a desired cross section, and

- compacting the concrete mix to be cast by at
least one mechanical reciprocating compaction
movement,

wherein

- atleast one of said compaction movements is
a direction-controlled reciprocating movement
incorporating at least one first translational
component in the direction of the casting flow
of concrete and at least one translational com-
ponent perpendicular to the at least one first
translational component,

characterized in that

- at least one of the compaction movements is
the movement of a core-forming mandrel (6)
adapted within the space of delineated cross
section, said movement being carried out both
longitudinally along the casting flow direction
and at least essentially transversely to said
casting flow direction.

2. A method as defined in claim 1, characterized in
that the feed means (5) performs a movement con-
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nected to the movement of the core-forming man-
drel (6).

A method as defined in claim 1 or 2, characterized
in that at least one of the compaction movements
is comprised by the movement of a mould top plate
(16) adapted to border the space of delineated
cross section, said movement being carried out
both longitudinally along the casting flow direction
and at least essentially vertically transversely to
said casting flow direction.

A method as defined in any one of claims 1 to 3,
characterized in that the compaction movements
of the core-forming mandrel (6) and the mould top
plate (16) are carried out at different frequencies.

A method as defined in any foregoing claim, char-
acterized in that the concrete mix is additionally
compacted by subjecting the mix to high-frequency
compacting vibration.

An apparatus for producing a compacted concrete
product, said apparatus comprising

- atleastonefeed means (5) for feeding concrete
mix through a delineated cross section (1, 6,
15, 16),

- atleastone such surface delineating said cross
section (1, 6, 15, 16) that can be brought to a
direction-controlled movement for the purpose
of compacting the concrete mix,

- elements (11, 20) capable of actuating the
movement of said surface, and

- elements for controlling the movement direc-
tion of said surface (6, 16) so that said compac-
tion movement has at least one first translation-
al componentin the direction of the casting flow
of concrete and at least one translational com-
ponent perpendicular to said at least one first
translational component,

characterized by

- atleastone core-forming mandrel (6) extending
into said space of delineated cross section

- elements (8, 9, 11) for implementing a recipro-
cating movement of the mandrel (6), and

- elements (18) for controlling the direction of the
reciprocating movement of the mandrel so that
the mandrel (6) can be moved simultaneously
both along the casting flow direction and per-
pendicularly to this direction.
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7.

10.

An apparatus as defined in claim 6, said apparatus
comprising a mould (1) forming a space of deline-
ated cross-section, two mould side planes (15) with
a movement actuated by an actuator (11) and a
mould top plate (16) actuated by an actuator (10)
and at least one core-forming mandrel (6), charac-
terized by elements (19.1, 19.2) for controlling the
movement direction of the mould top plate (16) so
that the mould top plate (16) can be moved simul-
taneously both along the casting flow direction and
perpendicularly to this direction.

An apparatus as defined in claim 7, characterized
by the adaptation of a conventional high frequency
vibrator to the interior of the core-forming mandrel

(6).

An apparatus as defined in any one of claims 6 to
8, characterized in that the direction-controlling el-
ements (18) are formed by parallel links.

An apparatus as defined in any one of claims 6 to
8, characterized in that the direction-controlling el-
ements are formed by nonparallel links.

Patentanspriiche

1.

Verfahren zum Herstellen eines verdichteten Be-
tonerzeugnisses, mit den Schritten:

- Treiben eines Betongemischs mittels wenig-
stens eines Fordermittels (5) durch einen be-
grenzten Querschnitt (1, 6, 15, 16) zum Herstel-
len eines Betonerzeugnisses mit einem ge-
wuinschten Querschnitt, und

- Verdichten des zu formenden Betongemischs
durch wenigstens eine mechanische Verdich-
tungs-Wechselbewegung,

wobei

- wenigstens eine der Verdichtungsbewegungen
eine richtungsgesteuerte Wechselbewegung
ist, welche wenigstens eine erste translatori-
sche Komponente in Richtung des Formungs-
flusses des Betons und wenigstens eine trans-
latorische Komponente senkrecht zu der we-
nigstens einen ersten translatorischen Kompo-
nente aufweist,

dadurch gekennzeichnet, daR

- wenigstens eine der Verdichtungsbewegungen
die Bewegung einer Kernbildungsspindel (6)
ist, welche innerhalb des Bereiches des be-
grenzten Querschnittes angeordnet ist, wobei
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die Bewegung sowohl longitudinal entlang der
FormungsflieRrichtung als auch wenigstens im
wesentlichen transversal zu der Formungs-
flieBrichtung erfolgt.

Verfahren nach Anspruch 1, dadurch gekenn-
zeichnet, daB das Foérdermittel (5) eine Bewegung
ausfihrt, die mit der Bewegung der Kernformungs-
spindel (6) gekoppelt ist.

Verfahren nach Anspruch 1 oder 2, dadurch ge-
kennzeichnet, daB wenigstens eine der Verdich-
tungsbewegungen durch die Bewegung einer obe-
ren Formplatte (16) umfalt ist, welche geeignet ist,
den Bereich des begrenzenden Querschnittes zu
begrenzen, wobei die Bewegung sowohl longitudi-
nal entlang der FormungsflieRrichtung als auch we-
nigstens im wesentlichen vertikal transversal zu der
FormungsflieRrichtung erfolgt.

Verfahren nach einem der Anspriiche 1 bis 3, da-
durch gekennzeichnet, daB die Verdichtungsbe-
wegungen der Kernformungsspindel (6) und der
oberen Formplatte (16) mit unterschiedlichen Fre-
quenzen ausgefiihrt werden.

Verfahren nach einem der vorstehenden Anspri-
che, dadurch gekennzeichnet, daB das Betonge-
misch zusatzlich verdichtet wird, indem das Ge-
mischs einer Hochfrequenz-Verdichtungsschwin-
gung ausgesetzt wird.

Vorrichtung zum Herstellen eines verdichteten Be-
tonerzeugnisses, wobei die Vorrichtung aufweist:

- wenigstens ein Férdermittel (5) zum Foérdern ei-
nes Betongemischs durch einen begrenzten
Querschnitt (1, 6, 15, 16),

- wenigstens eine derartige Flache, welche den
Querschnitt (1, 6, 15, 16) begrenzt, die in eine
richtungsgesteuerte Bewegung zum Zwecke
der Verdichtung des Betongemischs versetzt
werden kann,

- Elemente (11, 20), welche die Bewegung der
Flache bewirken kénnen, und

- Elemente zum Steuern der Bewegungsrich-
tung der Flache (6, 16), derart, daf3 die Verdich-
tungsbewegung wenigstens eine erste transla-
torische Komponente in der Richtung des For-
mungsflusses des Betons und wenigstens eine
translatorische Komponente senkrecht zu der
wenigstens einen ersten translatorischen Kom-
ponente aufweist,

gekennzeichnet durch
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10.

- wenigstens eine Kernformungsspindel (6), wel-
che sich in den Bereich des begrenzten Quer-
schnittes erstreckt,

- Elemente (8, 9, 11) zum Bewirken einer Wech-
selbewegung der Spindel (6), und

- Elemente (18) zum Steuern der Richtung der
Wechselbewegung der Spindel, derart, daf} die
Spindel (6) gleichzeitig sowohl entlang der For-
mungsflielrichtung als auch senkrecht zu die-
ser Richtung bewegt werden kann.

Vorrichtung nach Anspruch 6, wobei die Vorrich-
tung ein Formungselement (1) aufweist, die einen
Bereich von begrenztem Querschnitt bildet, zwei
seitliche Formplatten (15) mit einer durch einen Ak-
tuator (11) bewirkten Bewegung und eine obere
Formplatte (16), welche durch einen Aktuator (10)
angetrieben wird, und wenigstens eine Kernfor-
mungsspindel (6), gekennzeichnet durch Ele-
mente (19.1, 19.2) zum Steuern der Bewegungs-
richtung der oberen Formplatte (16), derart, dal die
obere Formplatte (16) gleichzeitig sowohl entlang
der FormungsflieRrichtung als auch senkrecht zu
dieser Richtung bewegt werden kann.

Vorrichtung nach Anspruch 7, dadurch gekenn-
zeichnet, daB das Innere der Kernformungsspindel
(6) einem konventionellen Hochfrequenz-Schwin-
gungserzeugers ausgesetzt wird.

Vorrichtung nach einem der Anspriiche 6 bis 8, da-
durch gekennzeichnet, daB die Richtungssteue-
rungselemente (18) durch parallele Glieder gebildet
sind.

Vorrichtung nach einem der Anspriiche 6 bis 8, da-
durch gekennzeichnet, daB die Richtungssteue-
rungselemente durch nicht-parallele Glieder gebil-
det sind.

Revendications

1.

Procédé de fabrication d'un élément en béton com-
pacté, comprenant les étapes de :

passage forcé d'un mélange de béton, a l'aide
d'au moins un moyen d'alimentation (5). a tra-
vers une section transversale de contour défini
(1, 6, 15, 16) dans le but de fabriquer un élé-
ment en béton de section transversale désirée,
et

compactage du mélange de béton a couler, par
au moins un mouvement de compactage alter-
natif mécanique,

dans lequel au moins un des dits mouvements
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de compactage est un mouvement alternatif de
direction réglée incluant au moins une premiére
composante de translation dans la direction de
I'écoulement de coulée du béton et au moins
une composante de translation perpendiculaire
a la dite au moins une premiére composante
de translation,

caractérisé en ce que :

au moins un des mouvements de compactage
est le mouvement d'un mandrin de formation
de noyau (6) prévu a l'intérieur de I'espace de
section transversale de contour défini, le dit
mouvement étant effectué a la fois longitudina-
lement dans la direction d'écoulement de cou-
lée et au moins sensiblement transversalement
a la dite direction d'écoulement de coulée.

Procédé selon la revendication 1, caractérisé en
ce que le moyen d'alimentation (5) effectue un
mouvement lié au mouvement du mandrin de for-
mation de noyau (6).

Procédé selon la revendication 1 ou 2, caractérisé
en ce qu'au moins un des mouvements de com-
pactage est constitué par le mouvement d'une pla-
que supérieure de moule (16) prévue pour border
I'espace de section transversale de contour défini,
le dit mouvement étant effectué a la fois longitudi-
nalement dans la direction d'écoulement de coulée
et au moins sensiblement verticalement transver-
salement a la dite direction d'écoulement de coulée.

Procédé selon une quelconque des revendications
1 a 3, caractérisé en ce que les mouvements de
compactage du mandrin de formation de noyau (6)
et de la plaque supérieure de moule (16) sont ef-
fectués a des fréquences différentes.

Procédé selon une quelconque des revendications
précédentes, caractérisé en ce que le mélange de
béton est additionnellement compacté par soumis-
sion du mélange a une vibration de compactage a
haute fréquence.

Appareil pour la fabrication d'un élément en béton
compacté, le dit appareil comprenant :

au moins un moyen d'alimentation (5) pour faire
passer un mélange de béton a travers une sec-
tion transversale de contour défini (1, 6, 15, 16),
au moins une surface délimitant la dite section
transversale (1, 6, 15, 16) qui peut effectuer un
mouvement de direction réglée, dans le but de
compacter le mélange de béton,

des éléments (11, 20) qui peuvent engendrer
le mouvement de la dite surface, et
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10.

des éléments de commande de la direction de
mouvement de la dite surface (6, 16) de sorte
que le dit mouvement de compactage posséde
au moins une premiére composante de trans-
lation dans la direction de I'écoulement de cou-
Iée du béton et au moins une composante de
translation perpendiculaire a la dite au moins
une premiére composante de translation,

caractérisé en ce que:

au moins un mandrin de formation de noyau (6)
s'étend dans le dit espace de section transver-
sale de contour défini,

des éléments (8, 9, 11) pour engendrer un mou-
vement alternatif du mandrin (6), et

des éléments (18) pour commander la direction
du mouvement alternatif du mandrin de sorte
que le mandrin (6) peut étre déplacé simulta-
nément a la fois dans la direction d'écoulement
de coulée et perpendiculairement a cette direc-
tion.

Appareil selon la revendication 6, le dit appareil
comprenant un moule (1) formant un espace de
section transversale de contour défini, deux plans
latéraux de moule (15) ayant un mouvement engen-
dré par un actionneur (11) et une plaque supérieure
de moule (16) déplacée par un actionneur (10), et
au moins un mandrin de formation de noyau (6), ca-
ractérisé par des éléments (19.1, 19.2) pour com-
mander la direction de mouvement de la plaque su-
périeure de moule (16) de sorte que la plaque su-
périeure de moule (16) peut étre déplacée simulta-
nément a la fois dans la direction d'écoulement de
coulée et perpendiculairement a cette direction.

Appareil selon la revendication 7, caractérisé par
I'adaptation d'un vibrateur a haute fréquence usuel
a l'intérieur du mandrin de formation de noyau (6).

Appareil selon une quelconque des revendications
6 a 8, caractérisé en ce que les éléments de com-
mande de direction (18) sont constitués par des pie-
ces de liaison paralléles.

Appareil selon une quelconque des revendications
6 a 8, caractérisé en ce que les éléments de com-
mande de direction sont constitués par des piéces
de liaison non paralléles.



EP 0 677 362 B1

L 914



EP 0 677 362 B1

10



EP 0 677 362 B1

1



EP 0 677 362 B1

FIG 4

12



	bibliography
	description
	claims
	drawings

