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(57) Abréegée/Abstract:

A plastic moulded body, In particular a kitchen sink, a washing basin or table top or the like, comprises a polymer phase composed
of a curable reaction mass and of a particulate filling material incorporated therein which comprises a resinous material filled with an
iInorganic filler. In order to achieve a good resistance against water whitening and cracking in the hot-cold cycle, the polymer phase
contains up to 5 wt. % Inorganic additive particles, in relation to the plastic moulded body, and the particulate filler can swell In the
curable reaction mass. The filled resinous material contains 50 to 80 wt. % Inorganic filler with an average grain size of about 5 to
about 100 um, and the filler has a grain size In a range from 60 to 8000 um and makes up about 30 to 75 wt. % of the plastic
moulded body.
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(54) Bezeichnung: KUNSTSTOFFORMKORPER

(57) Abstract

A plastic moulded body, in particular a kitchen sink, a washing basin
or table top or the like, comprises a polymer phase composed of a curable
reaction mass and of a particulate filling material incorporated therein which
comprises a resinous material filled with an inorganic filler. In order to achieve
a good resistance against water whitening and cracking in the hot—cold cycle, the
polymer phase contains up to 5 wt. % inorganic additive particles, in relation
to the plastic moulded body, and the particulate filler can swell in the curable
reaction mass. The filled resinous material contains 50 to 80 wt. % inorganic
filler with an average grain size of about 5 to about 100 pgm, and the filler has
a grain size in a range from 60 to 8000 zm and makes up about 30 to 75 wt. %

of the plastic moulded body.

(57) Zusammenfassung

Um bei einem Kunststofformkérper, insbesondere ein Formteil wie z.B.
eine Kiichenspiile, ein Handwaschbecken oder eine Arbeitsplatte oder dergle-
ichen, umfassend eine aus einer aushirtbaren Reaktionsmasse gebildeten Poly-
merphase und ein darin eingelagertes partikelférmiges Filllmaterial, welches ein
mit einem anorganischen Filistoff gefilltes Harzmaterial umfal}t, neben einer
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guten Resistenz gegen das water whitening eine hohe Resistenz gegen die Riflbildung im Heil~Kalt-Zyklus zu erzielen, wird vorgeschla-
gen, daB die Polymerphase bis zu 5 Gew.-%, bezogen auf den Kunststofformkdrper, an anorganischen Zuschlagstoffpartikeln umfaft, daf3

das partikelformige Fiilimaterial in der aushéirtbaren Reaktionsmasse quellbar ist, da3 das gefiillte Harzmaterial einen Anteil an anorganis- |

chem Fiillstoff im Bereich von 50 bis 80 Gew.—% mit einer mittleren Komgrofle von ca. S bis ca. 100 um aufweist, und dal das Fiilimaterial

eine KomgréBe im Bereich von 60 bis 8000 pm aufweist und in einem Anteil von ca. 30 bis ca. 75 Gew.—% in dem Kunststofformkorper |

enthalten ist.
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Plastics mouldings

The invention relates to a plastics moulding, in particular a moulded part
such as a kitchen sink, a washbasin, or a work-top or similar, comprising a
polymer phase formed from a curable reaction mass and a particulate filling
material embedded therein, which contains a resin materilial filled with an

inorganic filler. The invention relates 1in particular to mouldings with a

so-called granite design.

Moulded parts and slabs with granite designs or else with plain-coloured
surface are manufactured traditionally by conventional casting methods. For
this all the components of a casting compound including the fillers are
mixed, degassed and cast/pumped into moulds and polymerised. In the case of
slabs the continuous belt casting method is also applied on a large scale.
Casting compounds with a viscosity in the range from 2060 to 40000 mPas are

pourable/ pumpable.

In the case of acrylic {(or polyester) composites with aluminium oxide
trihydrate (ATH) as filler the granite effect can be obtained by curable
resin-containing structures such as slabs, bars etc., being fine ground to
a granule and the granule being used in turn as a decorative filling
material in the polymer phase. The granule is used according to the desired

design in a particle size range selected for this. Fine granite designs can
be obtained with particle sizes of 50 - 900 pm, medium-coarse ones with 900

- 2500 pm and coarse ones with > 2500 pm.

Since dark colour tones are frequently produced with granite designs, the
reduction of the so-called water whitening 1s a central problem
particularly with moulded parts. Due to the permanent influence of hot and
cold water over long periods, a visibly unattractive brightening, the water
whitening, comes about. It is already known that the water whitening can be
reduced considerably by the use of fillers (for example ATH) which are
coated with silanes. As a consequence, however, the mechanical and thermal
properties of the moulded part material change, so that 1in the hot-cold
cycle (cycle: 3 min hot water with 87 °C; 3 min cold water with 21 °C) the
moulded parts already acquire small hair-line cracks atfter a few hundred

cycles or even rupture completely, so that they have to be replaced.
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A typical casting compound formulation consists in its main components of
40 to 55 wt % (silanized) ATH, 5 to 20 wt % granule and 30 to 40 wt %
casting resin. If on the other hand unsilanized ATH is used, the crack
behaviour in the hot-air cycle can certainly be rated as more positive, but
on the other hand a serious brightening (water whitening) is observed on

the areas of the moulded part washed by water.

The object of the invention is to propose a plastics moulding which 1in
addition to the good resistance to water whitening possesses a high
resistance to crack formation in hot-cold cycles.

This object 1is achieved according to the invention in the case of a
plastics moulding of the kind described in the preamble by the fact that
the polymer phase comprises up to 5 wt %, referred to the weight of the
plastics moulding, of inorganic additive particles,

that the particulate filling material is swellable in the curable reaction
mass,

that the filled resin material comprises a content of inorganic filler 1in

the range from 50 to 80 wt % with an average particle size of approx. 5 to

approx. 100 pm, and

that the filling material has a particle size in the range from 60 toO

8000 pm and 1is contained in the plastics moulding in a proportion of

approx. 30 to approx. 75 wt %.

Due to the limitation of the inorganic additives 1in the polymer phase to
not more than £ wt % of the total weight of the moulding, the polymer phase
remains substantially filler-free. The selection of the filling material
according to its swellability in the reaction mass requires the abandonment
of the manufacturing methods conventional to date in which the reaction
mass has been pumped/poured into moulds together with the added filling
material. The viscosity of the mixture of reaction mass and swollen filling
material and optionally the inorganic additives attains a level such that

the mixture is no longer pumpable or pourable.

Surprisingly it has been found, however, that precisely because of the
swelling of the filling materials in the reaction mass a mixture 1S

obtailnable [with which, when] it 1is charged into a mould half, on the

S

iosure of the mould and acting upon with a predetermined pressure, a void-
—rge I3

ing of the mould cavity 1is achievable without a destruction of the

particulate structure of the filling material taking place, and the latter
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can exert unimpeded its decorative and/or contrasting effect on the exposed
side, if this 1s desirable as with a granite design.

A further aspect ¢f the invention is to be seen in a plastics moulding of
the kind described in the preamble in which a particulate filling material
1s used which is swellable 1n the reaction mass 1n such a way that a test

Q

formulation of 60 wt % of curable reaction mass and 40 wt % of the

particulate filler exhibits a swelling factor = 2.

There alsc forms part of the invention a process with which the plastics

mouldings described above can be produced.
Such a process comprises the steps:

Production of a mixture of a curable reaction mass for the formation of a
polymer phase with a particulate filling material and transfer of the
mixture for curing into a mould, wherein

the curable reaction mass 1is used substantially free from inorganic
fillers,

wherein there 1s used as filling material a filling material swellable 1in
the reaction mass and containing a resin material filled with an inorganic
filler,

wherein the content ©of the inorganic fillers in the filling material comes

tc 5C to 80 wt % and wherein the particles of the inorganic filler exhibit
an average particle size of approx. 5 to 100 pm and the filling material

exhilbilts a particle size of approx. 60 to approx. 8000 pm and is so metered
that it is contained in the plastics moulding in a content of approx. 30 to
approx. 75 wt %,

wherein the filling material is allowed to swell in the curable reaction
mass until such time as the mixture is no longer pourable,

wherein the mixture 1s placed for curing in one of the mould halves
disposed 1n a press, the mould is closed and a predetermined compressive
force is applied to the mould and the mixture is cured thermally in the

closed mould.

The method of procedure according to the invention differs from the prior

art both in the formulation and the technology.

in comparison with the conventional method of procedure the use of lcose
ATH 1in the polymer phase is abandoned substantially completely and inst=zad
O this a filling material is used which contains a resin material in the

form of a polymer granule with a specified swelling behaviour and an
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adjusted content of an inorganic filler. There are considered as resin
component all radically polymerisable casting resins, preferably however
acrylic resins and polyester resins. There are suitable as fillers all
mineral granular and fibrous materials, but also all synthetic granules,
preferably however ATH. The filler content of the finished plastics

moulding is markedly lower compared with the conventional technology at

<

preferably approx. 40 to 50 wt %.

Due to the swelling of the filling material/polymer granules 1in the
reaction mass for forming the polymer phase, mixtures which are no longer
pumpable and which can be processed only with a special technology are
obtained. The mixture consisting of reaction mass and filling material and
optionally further additives is charged into the one half of the open mould
and is by closing of the mould brought into the desired three-dimensional
form in the mould press under corresponding pressure according to the

displacement method.

Critical for the operation of the whole process according to the invention
is a quite particular swelling behaviour of the filling material/polymer

granules together with a particular final wviscosity of the mixture.

The swelling behaviour of the polymer granules 1s dependent on the nature
of the filler used, the filler content, the nature of the resin material
used and the degree of crosslinking in the resin. There can be taken as a

guide wvalue in selecting a suitable filling material/polymer granule a

swell factor with a wvalue = 2, which can be determined for a test
formulation of 60 wt % reaction mass and 40 wt % filling material by the

test method described in greater detaill below.

If the swell factor is not maintained for the filling material used, a lack
of flowability of the mixture frequently ensues and hence an unsatisfactory

result in the moulding step.

Due to the high wviscosity of the mixture o0f reaction mass and swollen
filling material the problem of sedimentation, in particular of coarse
granule particles, is completely eliminated. This means that an undesirable
unequal distribution of the various components ¢ the mixture 1n the
rinished plastics moulding 1i1s prevented. According.y there are no warpage
problems in the case of slabs and there are smaller internal tensions in

the case of moulded parts.
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In the case of moulded parts the abandonment of locse ATH 1in the polymer
phase and instead of this the substantially exclusive use of polymer
granule as filling material improves the performance of the moulded parts

considerably:

Whereas according to the prior art it was possible to obtaln a satisfactory
resistance to water whitening only at the expense of a much reduced hot-
cold resistance, a good performance can now be obtained for both

properties.

The reduced filler content of the plastics moulding results additionally 1n
an improved abrasion, scratch and stain resistance. Due to the high
viscosity in the mixture, there are no sedimentation problems of any kind.
Even granite structures with particle sizes of 5 mm and more are realizable

without further measures and without detracting from product quality.

Dispensing with 1loose ATH in the polymer phase leads 1in addition to a

clear, attractive design image.

With slabs the dispensing with loose ATH 1n the polymer phase produces 1n
addition to an improvement in the stain resistance 1improved crack strength
under thermal loading. Because of the high viscosity there are no sedimen-
tation problems involving coarse granule particles, and hence no warpage

problems of any kind.

The dispensing with loose ATH leads to designs with a clear, attractive

image.

The additives already discussed above which are possible in the polymer
phase in small proportions (e.g. 0.1 to 5 wt %, preferably approx. 2 wt %,
referred to the weight of the moulding in each case) can be for example a
finely-divided, highly silanized, granular or fibrous filler, in particular

e.g. extremely fine cristobalite meal with average particle sizes 1in the

range from approx. 0.5 to 10 pm, preferably approx. 3 pm. The degree of

silanization comes to preferably 0.1 to 2%, preferably approx. 0.9 wt %

{relZerred to the filler weight).

The use o0of such additives enables the depth effect of the water whitening

effect to be further suppressed compared with formulatlions which dispense

completely with additives in the polymer phase.

- — —— -
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The curable reaction mass is frequently formed by a first monomer/pre-

polymer syrup, which preferably has a pre-polymer content of approx. 5 to

\O

approx. 30 wt %. Such syrups are known per se from casting technology.

The wviscosity of the first syrup and hence also of the reaction mass 1S
preferably chosen in the range from approx. 20 to approx. 300 mPas, since a
simple distribution of the reaction mass amongst the filling material and

hence a uniform swelling of the filling material can be achieved in this

way .

Experience shows that pre-polymers in the first syrup with an average

molecular weight in the range from approx. 20 000 to 300 000 Da are

suitable.

The first syrup contains preferably a radically polymerisable monomer oOr
various monomers of this type and a pre-polymer as homo- or copolymer of
the monomer or monomers. Particularly preferred here are monomers of the

acrylate type.
Alternatively the first syrup can also be based on a polyester resin.

The first syrup will preferably contain a crosslinking agent 1n an amount
of approx. 0.5 to approx. 5 wt % (referred to the moulding weight), whereiln
the crosslinking agent is preferably chosen from the series of the bi- and
polyfunctional acrylate crosslinking agents. Examples of these are the

cross-linking agents TRIM and EDMA.

Further a single-stage or multi-stage peroxide 1initiator system 1S
preferably added to the syrup.

In order to facilitate the withdrawal of the fully cured plastics moulding
from the mould, a mould release agent is preferably added to the first
syrup in an amount of approx. 0.03 to approx. 0.3 wt % (referred to the

moulding weight). Stearic acid in particular is suitable as mould release

agent .

The resin materilal of the filling material is preferably produced with the
use of a second monomer/pre-polymer syrup, wherein the pre-polymer content
preferably comes to approx. 5 to approx. 30 wt % of the syrup. The
statements on the suitable monomers and pre-polymers 1in conjunction with

the description of the first syrup apply here analogously.
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A value for the viscosity of the second syrup in the range from approx. 20
to approx. 300 mPas has proved to be particularly sultable, not only
because the same material can then optionally be used for the first and the
second syrup, but also because a mixing of the syrup with the filler and a
complete wetting of the filler particles can be achieved particularly

easily in this wviscosity range.

The inorganic filler 1is preferably used in granular or fibrous form. In

addition to a uniform filler a mixture of different fillers can also be

used.

Examples of the filler include silicate fillers such as cristobalite,

quartz or wollastonite, and also aluminium oxide and ATH.

Particularly preferred is ATH, which is silanized with a silane 1in an
amount of approx. 0.04 to approx. 1 wt % (referred to the weight of the
ATH) .

With the second syrup, as with the first syrup, there 1is recommended the
use of crosslinking agents, wherein the same recommendations apply as with
the first syrup. The swelling behaviour of the filling material can be
varied and brought into the desired range through the choilce and the amount

of the crosslinking agent added.

As regards the curing ©of the second syrup for forming the filled resin
material, use 1is preferably made of an initiator system which has already

been discussed in connection with the first syrup.

Not only is a single filled resin material suitable as particulate filling
material, but the filling material can also be formed by a mixture of
different resin materials. Thus filled and unfilled resin materials, for
example, can be used 1n a mixture. The wvarious resin materials can alsc
contain different polymers and/or different fillers, wherein silanized and
unsilanized fillers can also be included in the latter. In addition, the
various resin materials can also contain various pigments. The various
ra2sin materials can further exhibit different particle sizes. The
swellability of the wvarious resin materials can naturally also wvary 1in
extent. Critical, however, 1s that the filling material as a whole shows

the required swelling behaviour.

e s ———— e — L e e e e e e L T e B NS S o, e, 1 ru s e A s - b
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These and further advantages of the 1invention are explained 1in greater

detail below by means of the examples.

Production of the filled resin material / formulations

The properties of the granule of filled resin material, in particular its
swelling behaviour, are dependent on the nature of the filler used, the
filler content, the nature of the polymer used and the degree of

crosslinking in the polymer.

For the production of qualitatively high-grade moulded parts preferably two
different polymer granuleé are used: a type produced with the use of an

unsilanized ATH and a type produced with the use 0of a silanized ATH.

Filler 1 (not silanized):

Filler: cristobalite, quartz, Al,O0,, ATH, preferably ATH
Amount used (ATH) : 50 - 80 wt %, preferably 73 wt %

average particle sizes 20 - 60 pm, preferably approx. 35 - 40 gm

Filler 2 (silanized) ;:

ATH with the specifications according to Filler 1, silanized with the use
of 0.04 - 1 wt % silane, referred to the wight of the ATH, preferably 0.2

wt %. A preferred silane for the silanization is methacrylsilane.

For formulations 1 and 2 a radically polymerisable casting resin is used
for forming the filled resin component, preferably an acrylate syrup (e.q.
PMMA dissolved in MMA) and mixed with the filler 1 or the filler 2 in the

amounts given there.

The amount of the acrylate syrup used complements the amount of filler
given above to approx. 100 wt % and is therefore in the range of approx. 50

to approx. 20 wt %, preferably approx. 27 wt %.

Solids content in the syrup: pre-polymer of the monomer used in the form of
2 homo- or copolymer, preferably PMMA homopolymer, with an average
mclecular weight of approx. 20 000 to approx. 300 000 Da, preferably
approx. 100000 Da. Quantitatively the solids/pre-polymer content comes to

[ VPR R PAPE VIPERIPT VU R ——— - -
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approx. 5 to approx. 30 wt %, referred to the weight of the syrup,
preferably to approx. 15 wt %.

Preferably the syrup possesses a viscosity of approx. 20 tO approx.

300 mPas, preferably of approx. 40 mPas.

In both formulations a crosslinking agent, such as TRIM, EDMA or simililar,
preferably TRIM, is used in an amount of approx. 0.5 to approx. 5 wt %,
preferably of approx. 1 wt %, referred to the weight of the moulding in

each case.

In both formulations a peroxide initiator system 1s used to 1initiate the

curing and thermal initiation carried out.

Of the 1-, 2- or 3-stage systems offered, preferably the 2-stage one 1is

used (wt % referred to the moulding weight):

1st stage: 0.05 - 0.2% preferably BCHPC: 0.1 wt %
2nd stage: 0.1 - 0.4% preferably LP: 0.15 wt %;

and if a 3-stage system is to be used:

3rd stage: 0.05 - 0.2% preferably TBPB: 0.1 wt %.

Further preferred additives for the two formulations are:

Mould release agent, preferably stearic acid, 1n an amount of approx. 0.05

to approx. 0.3 wt %, referred to the weight of the moulding, preferably
0.1 wt %.

Pigments, depending on colour and/or contrast required.

Mixing and casting:

The liquid components for the syrup are mixed: the filler added, mixed, the
material degassed and cast into slabs. The curing is initiated thermally at

a mould temperature of 80 to 120 °C, preferably approx. 90 °C.
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After a coarse crushing, e.g. breaking with a roll breaker, of the slabs
described above to a particle size of approx. 10 to 70 mm, the fine
crushing to the definitively desired particle size takes place. The desired
particle fractions are then divided up by screening, wherein extremely fine
portions in the granule obtained in particular are eliminated, since they

are undesirable.
Determination of the swelling behaviour of the polvmer granule

The crucial criterion for the proc'ess according to the invention 1is the
swelling behaviour of the filling material in the mixture with the reaction
mass. This depends on receptive conditions and also on the particle size
distribution and the surface properties of the individual granule
particles. The various particle size distributions and mixtures of

different colours are required in accordance with the design required.

To determine whether a granule can be processed by the displacement method,
a test process must first be carried out in order to determine the swelling
factor, which 1is calculated as the ratio of a final viscosity wvalue to an

initial viscosity value.

Test process:

1. Test formulation: 60 wt % of reaction mass which 1is to be used to -
form the polymer phase;
40 wt % of particulate filling material, e.g. the

granule from formulations 1 and 2.

2. A torque-rheometer (e.g. Rheosyst™ 1000 Duo of the firm Coesfeld GmbH+Co
KG, Dortmund) 1s employed to measure the wviscosity. A u-shaped anchor
agitator 1s used as agitator, the exact dimensions of which follow from
Fig. 1 (diameter 50 mm; height of the blade 40 mm; width of the blade:
8 mm). The torque is measured by means of strain gauges. The test
formulation is placed in a polyethylene beaker (diameter: top 60,

bottom 54 mm; height 70 mm) and measured.

Oy

When the viscosity test value has stabilized after an initial phase
(approx. 1 min), the 1initial wviscosity wvalue is determined at 40
rev/min. The system must be agitated initially (approx. 1 min) at a
higher rotat.ional speed (e.g. 100 rev/min), in order to prevent a

sedimentation of the still not swollen granule. The speed of the
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agitator is reduced later to the test rotation value of 40 rev/min.
After 4 min at 40 rev/min the initial viscosity value 1s measured. The
control of the measuring instrument, as well as the recording of the
data, is carried out by PC. The final viscosity value is measured 25

min after determination of the initial viscosity value and the swelling

factor determined.
Carrving out of the measurement, illustrated by an example:

102 g of acrylic syrup (PMMA in MMA, 15%) are placed in the polyethylene
beaker. The torque rheometer is fitted with the anchor agitator shown 1in
Fig. 1. The anchor agitator is adjusted to a gap of 3 mm above the beaker
bottom. The system is thermostatted to 30 °C. Thereafter 68 g of granule
(pre-thermostatted) are added and the computer program started. Agitation
is performed first of all for 1 min at 100 rev/min; the actual time-
dependent measurement of the torque is carried out at 40 rev/min. The
initial viscosity value is measured after agitation has been continued for
a further 4 min at 40 rev/min. Since measurement 1s always carried out
under exactly the same conditions, the torque is measured (in Ncm) and not
the viscosity. The mixture starts to swell and the viscosity rises. After a
further 25 min the final wviscosity is measured and the swelling factor

formed.

Because of the different formulations and hence mechanical properties,
polymer granules with different particle size distributions are obtained
after the grinding. It is important, however, that in each case a filling

material granule is used which conforms to the required swelling behaviour.

Production of slabs and moulded parts

Fermulation / properties of the reaction mass:

Mixtures of granules with varying swelling behaviour have proved to be

optimal.

If a granule produced from a silanized ATH 1is exclusively used, the
swelilability of a granule mixture 1is too little 1n some cases, and the
process according to the invention for producing plastics mouldings dces
not function optimally. The moulded parts can contain defects. Moreover,
the exclusive use of silanized ATH is frequently problematical, since the

basins can rupture in the hot-cold cycle after less than 1000 cycles.
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With a still smaller swelling behaviour the granule particles become wedged

together and the casting mould cannot be closed. At the same time the

mixture is now virtually squeezed out and areas with different polymer

contents are obtained.

The test criterion of water whitening important for the moulded parts 1is

dependent on the granule colours used.

In the present process the set object of a good hot-cold resistance

combined with very good water whitening is achieved 1n such a way that

exclusively a polymer granule and no loose ATH 1s used. In addition,

preferably two different types of granules are used:

a) a type of granule produced from coated ATH (see filler 2)

b) a type of granule produced from uncoated ATH (see filler 1).

If, when 60 wt % of granule is used, at least 6 wt % of the granule amount

of type b) with a particle size distribution of 100 - 600 pm 1s wused,

moulded parts with a hot-cold resistance of 3000 cycles and better are
obtained. Due to the high content of granule of type a) a material with a

very good, i.e. low water whitening is in addition obtained.

As a second reguirement the content of easily swellable granule must be sO

adjusted that a moulding of the reaction mass by the displacement method

according to the invention is possible.

It has further been found that a final torgque of at least 1 Ncm is highly

recommendable for effectively preventing a sedimentation.

Use is made for decorative slabs and moulded parts of polymer granules of

different colours and particle size distributions.

Fine designs: 3 - 7 different colours, particle size distribution: 60 -

900 pum, preferably 100 - 600 pm.

Medium desgigns: 3 - 7 different colours, particle size distribution: £0J -

2700 um, preferably 100 - 2500 Hm.
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Coarse designs: 3 - 7 different colours, particle size distribution: 60 -
8000 pm, preferably 100 - 5000 pm.
The content of fine granular material (100 - 600 pm) also predominates 1in

the medium-coarse and coarse designs and as a rule constitutes at least 40

wt % of the total amount of granular material.

Firstly all the liquid components are mixed. The granular polymer material
is then added and the material degassed. The granular polymer material
added starts to swell and within a short time the mixture 1is present as an
unpumpable casting compound which can then only be processed with a
specially adapted technology. Critical for the operation of the
displacement method is the swellability of the polymer granule, together
with the final viscosity of the reaction mass. If a swellable polymer
granule is present, the phase boundary is swollen/ softened by diffusing-in
monomer. The swollen particles are thereby enabled to slide against one
another under pressure and according to the displacement method fill the
three-dimensional shapes completely and without the formation of flow

lines.

In contrast to this, non-swellable particles cannot be compressed to
moulded parts by the displacement method. The as a rule sharp-edged
particles are not able to slide against one another and are therefore
wedged together. The material 1s consequently wvirtually squeezed out and
the filler can first of all not spread out regularly or the material 1s not
distributed regularly in the mould or in borderline cases the mould will

not close.

Moulded parts: Moulded parts are produced by a displacement method. The
mould 1s located in a press. The press is opened and the material is placed
as lumps 1n the lower or female mould. The upper or male mould moves
downwards and displaces the material and thus forms the three-dimensional
shape. The procedure requires special sealing systems. Female and male
mculd have in the area of the seal a gap of only a few tenths of a
miilimetre. Air-permeable felt 1s used as sealing material, so that the

air can escape on all sides. Curing takes place by thermal initiation.

Slabs: The non-flowable material is placed in the mould by means of a

twin belt, drawn 1into a press and polymerized under pressure and

temperature.
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Examples:

Production of the granular polymer materilal:

Example 1

*
25.68 kg of acrylic syrup (solids content 15%, viscosity 40 mPa s), 1 kg

TRIM, 70 g stearic acid, 90 g BCHPC, 160 g LP are mixed with one another 1in

an intensive mixer for approx. 2 min. 73 kg ATH (ds; = 35 pm) are then

added with the agitator running.

The pigments are added in the form of a colour paste, e.g. 2 kg of black

paste.
The material is mixed and simultaneously degassed for a further 3 man.

After removal from the mixer the flowable material in compressed 1n a mould
press to approx. 6 mm thick pancakes and polymerized at a temperature of
90 °C. The pancake is removed after 35 min. After cooling the pancake 1is
coarse ground in a roll breaker and fine ground in a cutting mill and

finally separated into the desired particle fractions with a screen tower.

Example 2Z:

A silanized ATH is used, which is coated with 0.2 wt % methacrylsilane.

For the rest see Example 1.

Example 3

*
25.68 kg ©f acryiic syrup ({(solids content 15%, viscosity 40 mPa s), 3 kg
TRIM, 70 g stearic acid, S0 g BCHPC, 160 g LP are mixed wilth one another 1in

an 1intensive mixer for approx. 2 min. 73 kg ATH (d:; = 35 pm) are then

added with the agitator running.

—td e R - + P fomom o oo s e as s de b o FON S i+ e iy = e L L
e et At ey Y-+ e A A S P S S S AU bl s AP b b ¢vmple — i o o e PSS Py, bl e - -
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The pigments are added in the form of a colour paste, e.g. 2 kg of black

paste.
The material is mixed and simultaneocusly degassed for a further 3 min.

For the rest see Example 1.

Example 4:

A silanized ATH is used, which is coated with 0.2 wt % methacrylsilane.

For the rest see Example 3.

Example 5

*
38.6 kg of acrylic syrup (solids content 15%, viscosity 40 mPa s), 1.05 kg

TRIM, 100 g stearic acid, 100 g BCHPC, 150 g LP are mixed with one another
in an intensive mixer for approx. 2 min. 60 kg ATH (ds = 35 pm) are then

added with the agitator running.

The pigments are added in the form of a colour paste, e.g. 2 kg of black
paste. The material is mixed and simultaneously degassed for a further 3

min.
For the rest see Example 1.

Example 6

%
13.07 kg of acrylic syrup (solids content 15%, viscosity 40 mPa s), 745 g

TRIM, 50 g stearic acid, 67 g BCHPC, 118 g LP are mixed with one another in
an 1ntensive mixer for approx. 2 min. 80 kg ATH (dso = 35 um) are then

added with the agitator running.

The pigments are added in the form of a colour paste, e.g. 2 kg of black

paste. The material is mixed and simultaneously degassed for a further 5

min.

For the rest see Example 1.
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Table 1

10 0.42 1.35 3.3 1.3

Production of an acrylic moulded part:

Example 7:

*
38.6 kg of acrylic syrup (solids content 15%, viscosity 40 mPa s), 0.9 kg

TRIM, 100 g stearic acid, 150 g BCHPC, 250 g LP are mixed with one another

1n an intensive mixer for approx. 2 min. 60 kg of a black PLAIN mixture

(see Example 1) with a particle size distribution of 100 - 600 um are then

added with the agitator running.

The material is mixed and simultaneously degassed for a further 3 min.

The emptying of the mixer takes place via a bottom flap. The whole mixture
1s allowed to swell for at least one hour. Approx. 3.5 kg are then removed
from the container and introduced as lumps into an open mould. The mould
has a temperature of 60 °C. The mould is closed by means of a hydraulic
system and the temperature program for the thermally initiated

polymerization started. Demoulding takes place after 35 min.

The result i1s a black washbasin. Since a fine granule was used, the basin

1s plain-coloured. Granule structures cannot be distinguished.

Hot-cold cycle (3 min 87 “C; 3 min 21 °C): > 3000 cycles without crack

formation.

Water whitening: good to very good
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Example 8:

*
38.6 kg of acrylic syrup (solids content 15%, viscosity 40 mPa s), 0.9 kg

TRIM, 100 g stearic acid, 150 g BCHPC, 250 g LP are mixed with one another
in an 1intensive mixer for approx. 2 min. 40 kg of granule (unpigmented,
Example 2), 16.25 kg (white, Example 1), 3.75 kg of granule (black, Example
2) with a particle size distribution of 100 - 600 pm are then added with
the agitator running. The material 1s mixed and simultaneously degassed for

a further 3 min.

Further procedure: see Example 7.

The result is a grey, granite-type washbasin.

Hot-cold cycle (3 min 87 °C; 3 min 21 °C): > 3000 cycles without crack
formation.

Water whitening: good

Example 9:

*
38.6 kg of acrylic syrup (solids content 15%, viscosity 40 mPa s), 0.9 kg

TRIM, 100 g stearic acid, 150 g BCHPC, 250 g LP are mixed with one another
in an intensive mixer for approx. 2 min. 20 kg of granule (unpigmented,

Example 2), 7.00 kg (white, Example 1), 32 kg of granule (black, Example 2)

with a particle size distribution of 100 - 600 pm as well as 1 kg of

granule (white, Example 1) with a particle size distribution of 0.6 - 1.2
are then added with the agitator running. The material is mixed and

simultaneously degassed for a further 3 min.

Further procedure: see Example 7.

The result is an almost black, granite-type washbasin.

Hot-cold cycle (3 min 87 “C; 3 min 21 “C): > 3000 cycles without crack

Tormation.

Water whitening: very good
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Example 10:

*
38.6 kg of acrylic syrup (solids content 15%, viscosity 40 mPa s), 0.9 kg

TRIM, 100 g stearic acid, 150 g BCHPC, 250 g LP are mixed with one another
1n an intensive mixer for approx. 2 min. The granule 1s then added with the

agitator running, namely as follows:

40 kg granule (unpigmented, Example 2, 0.1 to 0.6 mm)

7 kg granule (unpigmented, Example 2, 2.5 to 5 mm)

5 kg granule (white, Example 1, 0.1 to 0.6 mm)

1 kg granule (white, Example 1, 0.6 to 1.2 mm)

2 kg granule (white, Example 1, 1.2 to 2.5 mm)

1 kg granule (black, Example 2, 0.1 to 0.6 mm)

1l kg granule (black, Example 2, 0.6 to 1.2 mm)

2 kg granule (black, Example 2, 1.2 to 2.5 mm)

1 kg granule (blue, Example 1, 0.1 to 0.6 mm)

The material is mixed and simultaneously degassed for a further 5 min.

Further procedure: see Example 7.

The result 1s a grey, coarse-structured, granite-type washbasin.

Hot-cold cycle (3 min 87 °C; 3 min 21 °C): > 3000 cycles without crack

ftormation.

Water whitening: good

Example 11:

*
36.73 kg of acrylic syrup (solids content 15%, viscosity 40 mPa s), 0.8 kg

TRIM, 105 g stearic acid, 135 g BCHPC, 230 g LP are mixed with one another

ln an intensive mixer for approx. 2 min. 2 kg of extremely fine

cristobalite meal (d50 = 3 pum, silane content 0.9 wt %), 40 kg of granule
(unpigmented, Example 2), 16.25 kg of granule (white, Example 1), 3.75 kg

CI granule (black, Example 2) with a particle size distribution of 100 to

({2

500 pym are then added with the agitator running. The material is mixed and

simultaneously degassed for a further 5 min.
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The rest of the procedure corresponds to Example 7.

The result is a grey, granite-type washbasin.

Hot-cold cycle (3 min 87 °C; 3 min 21 °C): > 3000 cycles without crack

formation.

Water whitening: very good

Example 11 demonstrates in comparison with Examples 7 to 10 the effect of
the addition of the additive extremely fine cristobalite meal to the

reaction mass in order to form the polymer phase:

For an evaluation of the washbasins after respectively 1000 hot-cold
cycles, the moulded part is sawn into two parts in the area of the outlet,

where the strongest water whitening occurs, and the saw cut surface is fine

ground.

It 1s then evaluated visually how far the material brightening has

penetrated into the depths of the material due to water whitening.

The following depths were obtained as a result:

Example 7: 1.5 mm
Examples 8 - 10: approx. 0.5 mm
Example 11: 0.2 mm

This means that the water whitening effect can with the moulded part
according to Example 11 be removed again by grinding. With the other
moulded parts according to Examples 7 to 10 the depth effect of the water

whitening effect is too great for this.
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Claims:

1. Plastics moulding, comprising a polymer phase formed
from a curable reaction mass and a particulate filling
material embedded therein, wherein the filling material
contains a resin material filled with an inorganic filler,
wherein the polymer phase contains up to 5 wt %, based on
the plastics moulding, of inorganic additive particles,

wherein the particulate filling material is swollen in the
curable reaction mass until the mixture thereof 1s no longer
pourable,

wherein the filled resin material comprises a content of
inorganic filler in the range from 50 to 80 wt % of said
filled resin material with an average particle size of
approximately 5 to approximately 100 um, and

wherein the filling material has a particle size 1in the
range from 60 to 8000 um and is contained in the plastics
moulding in a proportion of approximately 30 ¢to
approximately 75 wt %.

2. Plastics moulding according to claim 1 characterised 1in
that the particulate filling material is swellable 1in the
curable reaction mass in such a way that a test formulation
of 60 wt % of curable reaction mass and 40 wt % of the
particulate filling material has a swell factor >2.

3. Plastics moulding according to claim 2, characterised
in that the curable reaction mass contains a first syrup
comprising a monomer and a pre-polymer.

4 . Plastics moulding according to c¢laim 3, characterised
in that the pre-polymer content of the first syrup comprises
approximately 5 to approximately 30 wt % of said first
SYyTrup.

5. Plastics moulding according to claim 3, characterised
in that the viscosity of the first syrup is approximately 20
to approximately 300 mPas at 30 degrees C.

6. Plastics moulding according to claim 3, characterised
in that the first syrup contains a radically polymerisable
monomer and a pre-polymer as a homo- or copolymer of the
monomer.

7. Plastics moulding according to c¢laim 3, characterised
in that the pre-polymer of said first syrup comprises a
polyester resin.
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8. Plastics moulding according to claim 3, characterised
in that the first syrup contains a crosslinking agent in an
amount of approximately 0.5 to approximately 5 wt % (based
on the plastics moulding weight).

9. Plastics moulding according to claim 3, characterised
in that the first syrup contains a peroxide initiator
system.

10. Plastics moulding according to claim 3, characterised
in that the first syrup contains a mould release agent in an
amount of 0.05 to 0.3 wt %, based on the total weight of the
plastics moulding.

11. Plastics moulding according to claim 2, characterised
in that the resin material of the filling material 1is
produced from a second syrup comprising a monomer and a pre-
polymer and containing a proportion of approximately 5 to

O

approximately 30 wt % pre-polymer.

12. Plastics moulding according to claim 11, characterised
in that the wviscosity of the second syrup 1s approximately
20 to approximately 300 mPas at 30 degrees C.

13. Plastics moulding according to c¢laim 2, characterised
in that the inorganic filler 1s selected from the group
consisting of a granular filler and a fibrous filler.

14. Plastics moulding according to claim 13, characterised
in that the filler 1is selected from the group consisting of
a silicate filler, aluminum oxide and aluminum oxide
trihydrate.

15. Plastics moulding according to claim 14, characterized
in that the aluminum oxide trihydrate comprises coated
aluminum oxide trihydrate which 1s coated with a silane 1n
an amount of 0.04 to 1 wt %, based on the weight of the
aluminum oxide trihydrate.

16. Plastics moulding according to claim 11, characterised
in that the second syrup contains a crosslinking agent with
a content of approximately 0.5 to approximately 5 wt %,
based on the total weight of the plastics moulding.

17. Plastics moulding according to claim 11, characterised
in that the second syrup contains a radically polymerisable
monomer and a pre-polymer selected from the group consisting
of a homo-polymer and a copolymer of the monomer.

18. Plastics moulding according to claim 11, characterised
1in that the second syrup contains a polyester resin.
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19. Plastics moulding according to claim 17, characterised
in that the second syrup c¢ontains a crosslinking agent
selected from the group consisting of a bifunctional

acrylate crosslinking agent and a polyfunctional acrylate
crosslinking agent.

20. Plastics moulding according to claim 11, characterised
in that the second syrup contains an initiator system.

21. Plastics moulding according to claim 11, characterised
in that the second syrup contains a mould release agent 1in
an amount of 0.05 to 0.3 wt % (based on the weight of the
plastics moulding).

22. Plastics moulding according to claim 2, characterized
in that the particulate filling material is a mixture of
granular filling materials.

23. Plastics moulding according to c¢laim 2, characterised
in that the filling material has a final torque of >1 Ncm.

24. Plastics moulding according to claim 8, wherein saild
crosslinking agent is selected from the group consisting of
a bi-functional acrylate crosslinking agent and a
polyfunctional acrylate crosslinking agent.

25. Plastics moulding according to claim 10 wherein said
release agent comprises stearic acid.

26. Plastics moulding according to claim 14, wherein said
silicate filler is selected from the group consisting of
cristobalite, quartz, and wollastonite.

27. Plastics moulding according to claim 17, wherein said
monomey comprises an acrylate.

28. Plastice moulding according to claim 21, wherein said
release agent comprises stearic acid.

29. Process for producing a plastics moulding, comprising:

providing a mixture of a curable reaction mass for forming a
polymer phase and a swellable particulate filling material
present in said curable reaction mass in an amount of about
30 to about 75 weight % of said plastics moulding, said
particulate filling material comprising particles having a
resin material filled with an inorganic filler and having a
particle size of about 60 to about 8000 pm, said inorganic
filler having an average filler particle size of about 5 to
about 100 um and being present in an amount of about 50 to
about 80 weight % of said particulate filling material, said
curable reaction mass being substantially free of inorganic
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filler except for said inorganic filler in sailid particulate
filling material,

allowing said particulate filling material to swell in said
curable reaction mass until such time as said mixture 1s no

longer pourable,

placing said mixture for curing in a mould disposed 1in a
press,

closing said mould,

applying a predetermined compressive force to said mould
using saild press, and

thermally curing said mixture in the closed mould under said
compressive force.
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