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(57) Abréegée/Abstract:
The iInvention describes a method for producing reactive plastics moulded bodies with a high proportion of coarse-grained filler, In

which the coarse-grained filler is heated to an elevated temperature before being fed into the mould.
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METHOD FOR PRODUCING REACTIVE PLASTIC MOLDED BODIES
WITH HIGHLY FILLED COARSE-GRAINED FILLING MATERIAL

Abstract

The 1invention describes a method for producing reactive plastics moulded
bodies with a high proportion of coarse-grained filler, in which the coarse-grained

filler is heated to an elevated temperature before being fed into the mould.

(Fig. 2)
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METHOD FOR PRODUCING REACTIVE PLASTIC MOLDED BODIES
WITH HIGHLY FILLED COARSE-GRAINED FILLING MATERIAL

The invention relates to a method for producing moulded bodies from a matrix of
a reactive plastics material, in particular polyurethane, with coarse-grained filler,
such as gravel, quarry material, slag, comminuted rubble, foam concrete, plastics

waste or similar, enclosed therein.

A proposal which has already been made for the production of synthetic stone
blocks lies in mixing pieces of stone with an organic binder in a mixing device
under vacuum and then, following compaction, pressing them into blocks in a
vacuum mould through vibration (DE-A 335 22 910). Reactive plastics materials,
in particular those with a high reaction rate, cannot be used as binders in a method

of this kind, as the reaction would start while mixing the binder with the pieces of

stone.

WO 91/18725 has proposed firstly feeding the filler into the mould and
introducing the reactive mixture into the closed mould by means of hoses, which
are withdrawn from the mould as the cavities remainihg in the latter are filled.
According to U.S. Pat. No. 5,328,648, bonding elements for concrete-encased
steel pipes are produced by this method. In this case the steel pipes have non-
encased ends which are welded together. The weld is then surrounded by a sleeve
into which the feed hoses for the binder and gravel used as the filler are inserted.
A reactive polyurethane mixture 1s subsequently fed in through the hoses, which
are removed from the sleeve as the cavities between the filler are filled with
reactive mixture. One disadvantage of this method lies in the fact that the feed
hoses for the reactive mixture which are to be removed leave cavities which cause
the binder to be inhomogeneously distributed, at least 1n the area where the hoses
were originally located. Another disadvantage lies in the fact that the age of the
binder in the moulded body 1s distributed over the geometry of the latter. When
using quick-reacting reactive plastics materials, the part of the moulded body

which 1s firstly
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filled with binder will already have solidified when the last part of the mould 1s
filled with binder. This causes inhomogeneous forces within the moulded body
which may lead to burning or even fracture. In order to counter this, U.S. Pat. No.
5,328,648 proposes extending the binder by substantial quantities of plasticizer,

such as organic carbonates.

It has now been found that moulded bodies based on quick-reacting reactive
plastics materials and having a high proportion of coarse-grained filler can easily
be produced if the filler is at a temperature of 60 to 80°C, which accelerates the

setting of the binder, while the latter 1s being ted into the mould.

The present invention accordingly provides a method for producing reactive
plastics moulded bodies with a high proportion of coarse-grained filler which 1s
characterised in that the filler i1s heated to a temperature of 60 to 80°C, the filler 1s
then fed into the mould, the mould 1s closed, and then the reactive plastics mixture
is introduced into the mould. The reactive plastics mixture and the filler are

allowed to cure inside the mold, and the resultant molded body is removed from

the mold.

In a preferred embodiment of the present invention, the method additionally
comprises compacting the filler before the reactive plastics mixture is introduced

into the mold.

In addition, the reactive plastics mixture is preferably introduced from the bottom
of the mould. It is particularly preferable for the reactive plastics mixture to be
produced in a countercurrent high-pressure mixing chamber just before being
introduced into the mould. The temperature of the reactive plastics mixture may

lie between 10 and 30°C, 1n particular at ambient temperature.
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BRIEF DESCRIPTION OF THE DRAWINGS

Figure 1 illustrates a mould apparatus used for forming a moulded body according

to the invention.

Figure 2 shows a micrograph of a sectional moulded body according to the

invention.

DETAILED DESCRIPTION OF THE INVENTION

Moulded bodies which are substantially stress-free are obtained according to the
invention. This is due to the fact that the reactive plastics mixture sets very
quickly at the surface of the filler, which is at a higher temperature, yet the
intermediate volume between the filler particles remains fluid and is further
distributed by the direct pressure of the binder in the mould, where it reacts out at
other filler surfaces. According to the invention, this, in the first place, results in a
uniform age distribution of the reactive plastics mixture due to the surfaces of the
filler particles being covered by the binder which is fed 1n first and the interstices
being occupied by the binder which 1s fed in last. Secondly, the moulded body

always sets from
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the surfaces of the filler particles inwards towards the interstices. The moulded

body can as a result adapt stress-free to the mould until it has completely set.

The reactive plastics mixture which is used is preferably a reactive polyurethane
mixture. Generally suitable constituents of the reactive polyurethane mixture are
disclosed in, for example, DE-A 1 694 138. The isocyanates used are preferably

those based on diphenylmethane diisocyanate. Preferred polyols are polyether
polyols. The mixture may also comprise expanding agents in quantities such that

the resulting density of the set polyurethane is between 200 and 1,200 kg/m’,
preferably 400 to 800 kg/m’. It is preferable to use water in quantities of 0.5 to 3
wt.%, related to the mixture, as the expanding agent.

The mixture 1s preterably produced in an injection mixing head, the outlet of
which delivers directly into the mould. Mixing heads of this kind are basically
known in polyurethane technology (see Becker/Braun, Kunststoff-Handbuch
(Plastics Handbook), Vol. 7: Polyurethanes, 1993, p. 177 ff.) Depending on the
complexity of the moulding to be produced, it may be necessary to provide a
plurality of mixing heads simultanebus;ly delivering into the mould in order to

distribute the reactive mixture uniformly over the mould volume.

The advantages of the moulded bodies according to the invention with respect to
concrete or conventional polymer concrete are higher productivity, due to rapid
setting of the reactive polyurethane mixture, improved resistance of the moulded

bodies to chemicals and abrasion, improved toughness and reduced weight.

Moulded bodies according to the invention may be produced as soundproof walls,
sewers, gutters, shaft linings, dewatering systems, machine frames, bearing
elements, feeding troughs or even grease separators. Because the reactive

polyurethane mixture adheres particularly well to concrete, the method according

to the invention is also highly suitable for bonding concrete elements in the
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building construction field or when laying concrete pipes. In this case the elements

to be bonded are surrounded by sleeves which form the mould cavity.

The invention 1s illustrated in detail in the following on the basis of the

accompanying figures.

Figure 1 basically illustrates the production of a moulded body according to
the ivention. The mould 1 preferably consists of mould wall
elements which can be opened by means of hinges 2. An injection
mixing head 3 (possibly a plurality thereof) is preferably disposed
in the bottom area of the mould, to which head the components of
the reactive mixture are delivered, as indicated by arrows 31 and 32.
The coarse-grained filler, preferably having a grain size of 5 to 25

'mm, which is preheated to the required temperature, is fed into the
mould via a funnel 4. The mould is then closed and the reactive
mixture mjected. Within a few minutes, possibly even fractions of

minutes, the moulding can be removed from the mould.

Figure 2 shows the micrograph of a sectional moulded body according to the
invention which consists of a tight packing of pebbles 21 and a

polyurethane foam matrix 22 of a density of 650 kg/m”’.
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CLAIMS:
1. A method for producing reactive plastics molded bodies with a

high proportion of coarse-grained filler, comprising

1) heating the filler to a temperature of 60 to 80°C,
2) feeding the heated filler into a mold,

3) closing the mold,

4) ihtroducing a reactive plastics mixture into the mold after steps 1), 2) and

3), are completed,

S5) allowing the reactive plastics mixture and the filler inside the mold to cure,
and

6) removing the resultant molded body from the mold.
2. The method of Claim 1, wherein the reactive plastics mixture

comprises a polyurcthane-forming reactive mixture.

3. The method of Claim 1, wherein the reactive plastics mixture is
produced in a countercurrent high-pressure mixing chamber just prior to being
introduced into the mold.

4. The method of Claim 1, wherein the reactive plastics mixture is
heated to a temperature of between 10 and 30°C.

d. The method of Claim 1, wherein the reactive plastics material
comprises a foaming agent in an amount such that the density of the set reactive
plastics material is between 200 and 1,200 kg/m”.

6. The method of Claim 1, wherein the coarse-grained filler has a
grain size of 5 to 25 mm.

7. The method of Claim 1, wherein the coarse-grained filler is
selected from the group consisting of gravel, comminuted quarry material, slag,

rubble, foam concrete, and plastics waste.



CA 02275316 2005-11-23

LeA 32 091 6

8. The method of Claim 1, wherein reinforcement elements selected
from the group consisting of steel, glass fiber strands, and glass fiber cloth are also
5 1introduced into the molid.

9. The method of Claim 1, additionally comprising compacting the
filler prior to step 3). |
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