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(54) Method and apparatus for casting concrete products

(57) A method and an apparatus for casting concrete
products with a substantially horizontal slipforming proc-
ess, the concrete mass in said method being fed by
means of at least one feed element (2) through a limited

cross section (11, 7, 8) for forming the concrete product,
whereby the feed elements (2) are brought to a dual-
frequency longitudinal reciprocal motion for compacting
the concrete mass.
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Description

[0001] The present invention relates to casting of con-
crete products by means of a substantially horizontal slip-
forming process, wherein the concrete mass is pressu-
rized at least by means of one feeding screw. More pre-
cisely, the invention relates to the motion of the feed
screw and/or the element forming the hollow core during
the casting process.
[0002] When casting with traditional extruder and slip-
former casting machines, the casting mold is formed by
a casting bed and side walls and upper surface moving
along with the casting machine and forming the cross
section of the product to be cast to the desired shape
and size. When the casting machine proceeds, the side
walls and the upper surface, and if necessary, the ele-
ments forming one or a plurality of hollow cores to the
product to be cast, perform motion compacting the con-
crete mass. The ready-cast product remains on the cast-
ing bed to harden. Because the cast fresh slab remains
lying on the casting bed in its final form, a high stiffness
is required from the concrete mass to be used in the
solutions of prior art.
[0003] The stiff concrete mass used in the solutions of
prior art causes strong wear of the wear parts of the slip-
forming machine, like the feed screws and the hollow-
core forming elements, whereby these wear parts must
be changed relatively often. In connection with the
chance of the wear parts, also the casting process of the
production plant must be interrupted for the duration of
the change. The stiff concrete mass also causes me-
chanical burden on the processing devices, like the trow-
elling devices of the upper surface, side walls and the
hollow-core mandrels, and the rotating devices of the
screws, and degradation of the compacting efficiency
caused by the fast wear.
[0004] The slipforming technique for manufacturing
hollow-core slabs and massive slabs is well known in the
art. For example Patent publication PI 80845 discloses
a method and an apparatus for casting a hollow-core
slab. The compacting method described therein is based
on reciprocal swinging of the hollow-core mandrel simul-
taneously with the reciprocal longitudinal motion. Nowa-
days, the heights of the slabs are increasing, whereby
also the heights of the hollow cores are increased. In
case of high hollow cores, with the described swinging
of the hollow-core mandrel the adequate compacting of
the hollow core is not achieved.
[0005] Patent publication FI 85350 discloses a com-
pacting method, wherein wedge surfaces are moved in
the casting direction in opposite directions with respect
to each other in a reciprocal, opposite phase. The effect
of the wedge surfaces, however, remains quite small,
because the wedge surfaces must be quite low from the
point of view of the flow of the concrete mix, which de-
creases their properties decreasing or increasing the
compacting area. With deep wedge surfaces the flow of
the concrete mix is prevented.

[0006] With slipforming machines of extruder type
known in the art, the length of the reciprocal motion of
the feed screw and the hollow-core mandrels ranges from
5 to 50 mm with a frequency from 1 to 10 Hz.
[0007] By means of the present invention, a slipforming
machine having a simple construction is provided for the
slipforming process, comprising a dual-frequency com-
pacting arrangement, whereby a better compacting re-
sult with less wear of the components can be provided
than with prior art machines.
[0008] Dual-frequency compacting method in this con-
nection refers to a compacting method, wherein the mass
is compacted simultaneously with two different frequen-
cies.
[0009] More precisely, the method in accordance with
the present invention is characterized by what is stated
in the characterizing part of Claim 1, and the apparatus
in accordance with the present invention is characterized
by what is stated in the characterizing part of Claim 4.
[0010] The invention will be described in more detail
in the following, with reference to the enclosed drawing,
wherein

Figure 1 shows a schematic view of one slipforming
machine in accordance with the present invention.

[0011] Essential parts of the slipforming machine
shown in Figure 1 are the mass container 1, feed screw
2, driving devices 3, 4, 5 of the feed screw, hollow-core
mandrel 6, side walls 7, trowelling beam 8, driving devic-
es 9 of the trowelling beam, surface leveling plate 10,
casting bed 11, drive motor 12 and the chute 13 of the
feed screw. The apparatus shown in the figure is meant
for casting hollow-core slabs or beams.
[0012] When using the casting machine shown in Fig-
ure 1, stiff concrete mass is fed from the mass container
1 to one or a plurality of feed screws 2. Each of the feed
screws 2 is located in a chute 13 guiding the concrete
mass to the feed screw at the forward end of the feed
screw. The feed screws 2 extrude the concrete mass
under pressure to the cross section defined by the casting
bed 11, side walls 7 and trowelling beam 8 defining the
outer dimensions of the product to be cast. The rotating
motion caused by the extrusion of the concrete mass by
the feed screws 2 is effected by means of the driving
device 3 of the rotating motion. When casting products
with hollow cores, there are hollow core mandrels 6
mounted after the feed screw, forming the hollow cores
to the product to be cast.
[0013] The casting machine moves supported by
wheels along the casting bed driven by the reaction force
of the feed screws 2, said force moving the casting ma-
chine forward being accelerated or decelerated by
means of a drive motor 12 connected to the casting ma-
chine.
[0014] The product to be cast is compacted by means
of the reciprocal motion of the feed screws 2 and the
hollow-core mandrels 6, as well as by the compacting
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trowelling motion of the side walls 7 and the trowelling
beam 8, which in case of the trowelling beam is effected
by the driving devices 9 of the trowelling beam. The sur-
face leveling plate 10 following the trowelling beam 8
levels the upper surface of the final product.
[0015] The reciprocal motion of the feed screws 2 and
the hollow-core mandrels 6 is a dual-frequency motion
effected by means of a long-motion driving means 5 and
a short-motion driving means 4. Thereby the driving
means 4 performs several reciprocal motions during one
long reciprocal motion of the driving means 5. Thus, the
compacting assembly formed by the feed screws 2 and
the hollow-core mandrels 6 performs several short recip-
rocal motions at the same time when said compacting
assembly performs one long reciprocal motion.
[0016] In the solution in accordance with the invention,
the length of the short reciprocal motion preferably rang-
es from 0,2 to 4 mm having preferably a frequency from
15 to 50 Hz. The length and frequency of the long recip-
rocal motion of the solution in accordance with the inven-
tion essentially corresponds to the corresponding motion
of the solutions known in the art, in other words the length
ranging from 5 to 40 mm with a frequency from 1 to 10 Hz.
[0017] This kind of a dual-frequency compacting mo-
tion in accordance with the invention provides for the part
of the short motion:

• efficient working of the concrete mass, whereby the
concrete mass will be partly compacted already over
the length of the feed screw,

• pumping of the cement paste against the surface of
the moving components, which decreases the fric-
tion and the wear of the components,

• loosening the hollow-core mandrel from the com-
pacted concrete, whereby the separate loosening
movement can be omitted,

and for the part of the long motion:

• provides the compacting effect over the total length
of the hollow-core mandrel, and

• intensifies the feed of the concrete mass to the area
of the limited cross section having the biggest pres-
sure.

[0018] By connecting the long and short motion, in ad-
dition, a more coarse thread of the feed screw can be
used, due to the intensified feed and compacting of the
concrete mass, which provides bigger casting speed of
the casting machine, and at the same time less relative
wear of the feed screw.
[0019] The solution in accordance with the invention
is not limited to the method and apparatus for casting
concrete products with hollow cores, only, like shown in
the example of the figure, but it is also applicable to cast-
ing of for example massive slabs without hollow cores.
Thereby the hollow-core forming elements are removed

from the casting apparatus, and only the feed screw/
screws is/are moved reciprocally with the dual-frequency
compacting motion.
[0020] The solution in accordance with the invention
can also be implemented with a fixed casting station,
whereby the casting apparatus is located in the fixed cast-
ing station, but the casting bed moves with respect to the
casting station. Thereby the movable casting bed moves
the finished product out of the fixed casting station, and
the ready-cast product remains on the casting bed.

Claims

1. A method for casting concrete products with a sub-
stantially horizontal slipforming process, the con-
crete mass in said method being fed at least by
means of one feed element (2) through a limited
cross section (11, 7, 8) for forming a concrete prod-
uct, characterized in that the feed elements (2) are
brought to a dual-frequency longitudinal reciprocal
motion for compacting the concrete mass.

2. A method in accordance with Claim 1, character-
ized in that the product to be cast is a concrete prod-
uct equipped with at least one hollow core, whereby
in addition to the feed elements (2), also the hollow-
core forming elements (6) are brought to the dual-
frequency longitudinal reciprocal motion.

3. A method in accordance with Claim 1 or 2, charac-
terized in that the length of the short reciprocal mo-
tion of the dual-frequency motion ranges from 0,2 to
4 mm with a frequency from 15 to 50 Hz, and that
the length of the long reciprocal motion ranges from
5 to 40 mm with a frequency form 1 to 10 Hz.

4. An apparatus for casting concrete products with a
substantially horizontal slipforming process, said ap-
paratus comprising at least one feed element (2) for
feeding the concrete mass through a limited cross
section (11, 7, 8) for forming a concrete product,
characterized in that the apparatus comprises
means (4, 5) for bringing the feed elements (2) to a
dual-frequency longitudinal reciprocal motion for
compacting the concrete mass.

5. An apparatus in accordance with Claim 4, charac-
terized in that the apparatus comprises means (6)
for forming at least one hollow core to the concrete
product to be cast, said means (6) being brought to
the dual-frequency longitudinal reciprocal motion to-
gether with the feed elements (2).

6. An apparatus in accordance with Claim 4 or 5, char-
acterized in that the length of the short reciprocal
motion of the dual-frequency motion ranges from 0,2
to 4 mm with a frequency from 15 to 50 Hz, and that

3 4 



EP 1 952 961 A2

4

5

10

15

20

25

30

35

40

45

50

55

the length of the long reciprocal motion ranges from
5 to 40 mm with a frequency form 1 to 10 Hz.

7. An apparatus in accordance with any of the Claims
from 4 to 6, characterized in that the feed element
is a feed screw (2).

8. An apparatus in accordance with any of the Claims
from 4 to 7, characterized in that the apparatus
comprises means (12) for moving the apparatus
along the casting bed (11) during the cast.

9. An apparatus in accordance with any of the Claims
from 4 to 7, characterized in that the apparatus
comprises a fixed casting station and movable cast-
ing beds.
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