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(87) Abstract

The aim of the invention is to provide a casting material for producing shaped parts with not only one, but two or more visible faces.
To this end, the inventive casting material comprises a methyl methacrylate-based syrup and up to 85 % (in relation to the casting material)
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(87) Zusammenfassung

Um eine GieBmasse zur Verfligung zu stellen, welche die Bildung von Formkdrpern mit nicht nur einer, sondern zwei oder mehreren
Sichtseiten erlaubt, wird vorgeschlagen, daB diese einen auf Methylmethacrylat basierenden Sirup sowie bis zu 85 % eines anorganischen
Fullstoffes, bezogen auf die GieBmasse, umfaBt, und daB die GieBmasse deformierbare, treibmittelgefiilite Mikrohohlkiigelchen mit einer
in Methylmethacrylat im wesentlichen unldslichen Kunststoffwandung umfafit, wobei der Volumenanteil der Mikrohohlkiigelchen am
Gesamtvolumen der GieBmasse im Bereich von 5 bis 50 Vol.-% liegt.
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Moulding compositions for the production of sanitary-

ware components having more than one visible side

The 1nvention relates to a moulding composition

for the production of sanitary-ware components having

more than one visible side, and to sanltary-ware compo-
nents which are produced from these moulding composi-
tions.

Typicallmoulding compositions for the production
of sanitary-ware components, 1ncluding kitchen sinks and
the 1like, are mouldling compositions which comprise a
methyl-methacrylate-based syrup and an 1norganic filler,

as described for example 1n German Patent DE-24 49 656,

European Patent Application EP 0 361 101 and also WO
95/23825.

These moulding compositions are very sultable
for the production of shaped components on which there
1s only one so-called visible side, and on which the op-

posite side of the shaped component from the visible

side can no longer be seen after the shaped component
has been 1installed. The appearance of the opposite side
of the shaped component from the visible side 1s there-
fore unimportant to the saleability of the product, and
need not therefore, 1in particular, follow defined con-
tours or have a smooth surface.

Shaped components, 1n particular, which have
peen produced from acrylate moulding compositions,
shrink very significantly on reacting. The dispersions
used to produce tne shaped components often contain

about 30 to 40 wt.% of methyl methacrylate monomer,

which shrinks by about 24 vol.% on polymerisation. Cal-

P

culated in terms of the methyl-methacrylate-based dis-

persions, this leads to about 10 vol.3 shrinkage of the

dispersions or moulding compositions. Since this shrink-

age needs to be compensated for at least to a large ex-

tent, 1n order to obtain marketable products, 1t i1s nec-
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essary to take the shrinkage effect into account using

an elaborate tool design with "floating” tool halves,
which are pressed together Dby pneumatic or hydraulic
opressure (cf. e.g. EP 0 019 867 Al).

At the same time, elaborate temperature pro-
grammes are required during the polymerisation process.
For example, the visible or good side of the shaped com-
ponent first needs to be heated, whilile the reverse side
still needs to be kept cool 1nitially, to ensure that

the polymerisation does not set 1n there until later.

Only after about 10 min can the polymerisation tempera-

p—

ture of about 100°C be applied there as well.

Although a visually attractive used side or

visible side of the shaped component can be obtained by

these elaborate measures, especially by the differential
temperature application, 1t 1s nevertheless only possi-
ple to produce shaped components which have just one

such visible or good side. In the case of kitchen sinks,

| S |

for example, 1t has been possible to use these methods
and shaped components only because the sink has hitherto
been 1nstalled 1n the supporting kitchen cupboard in
such a way that the reverse side 1s concealed by the
furniture parts.

As for moulding composition formulations, as
disclosed for example by EP 0 361 101 Al, which uses

very coarse-gralned fillers, the shrinkage compensated

for by the moulding tool, despite special tool designs,
leads to very rough surfaces, since, between the coarse
filler grains which remain at the surface, the polymer
matrix detaches to a considerable degree from the tool
surface and forms microscoplc 1ndentations 1n the visi-
ble-si1de surface. This 1ncreased roughness leads to the
accumulation o©of dirt particles during use. At the same

time, 1t 1s more difficult to remove dirt particles

again from the surface once they have adhered. Because

of the roughness, which 1s naturally likewise relatively
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great, on the reverse sides, 1t 1is difficult to carry
out cleaning here as well. Owing to the large number of
indentations, dust particles are retained by the reverse
side, opposite the visible side, and cause increased
susceptibility to solling.

The object of the present invention is to pro-
vide a moulding composition which makes it possible to
form shaped components having not only one but two or
more visible sides.

This object is achieved according to the inven-
tion in that the moulding composition, which comprises a
methyl-methacrylate-based syrup and up to 85 wt.% of an
inorganic filler, furthermore comprises compressible,
propellant-filled hollow microspheres having a plastic
wall which is essentially insoluble in MMA, the propor-
tion by volume of the hollow microspheres to the total
volume of the moulding composition being in the 5 to 50
vol.% range

With the moulding composition according to the
invention, it is possible to produce shaped components
in which the surface roughness of the reverse side cor-
responds approximately to that of the visible side. The
moulding compositions hence open up further possible ap-
plications in addition to the shaped components hitherto
produced therefrom.

Shaped components (e.g. kitchen sinks) produced
conventionally from moulding compositions can be used in
a novel way, i.e. the kitchen sinks may for example Dbe
installed in a work surface in such a way that thelr re-
verse side may also remain visible.

A further advantage is that the visible side 1is
easy to clean, even in cases in which relatively coarse-
grained fillers have been used. This is true even 1in the
case of shaped components made from materials whose

coarse-grained filler is in the range of from about 100

um to more than 1000 or even 3000 um.
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While, 1in the case of conventional formulations,
the filler content Dbrought about a reduction in the
shrinkage effect 1n addition to 1mproving the func-

tional properties, the filler content was also impor-

tant 1n terms of reducing the volume of monomer, since

naturally the shrinkage effect was commensurately less.

when the proportion of syrup 1n the moulding composi-

tion was lower. It was possible to achieve a further

reduction of the shrinkage effect by using MMA pre-

J

polymers (so-called polymethyl methacrylate, abbrevi-
ated to PMMA), which was likewlse capable of bringing
about a decrease of the shrinkage effect. PMMA can nev-
ertheless only be used to a certain degree since 1t
significantly increases the viscosity of the syrup.

According to the present invention, however, the

proportion of filler can be tailored Jjust to the de-

sired obtaining of the functional properties of the
shaped component, and need no longer take the shrinkage

effect i1nto account.

Consequently, moulding compositions having a

filler content of less than 20 wt.% are also readily

possible.

The preferred proportion by volume of the hollow
microspheres 1s 1in the range of from 8 to 45 vol.% of
the moulding composition.

The particle size of the hollow microspheres 1is
not subject to any particular restrictions, although
the particle size should be smaller than 500 upum, so as
to ensure that, 1in cases 1n which the hollow micro-
spheres come to 1lie at the surface, when there 1is
stress on the surface these cannot [lacuna] damaged and

then lead to indentations 1n the surface of the shaped

component.

It has already been mentioned that PMMA can be

used as a modifying agent for the syrup, especially

with a view to reducing the shrinkage effect, but also
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with a view to moderating moulding-composition viscosi-
ties.

For the latter reason, the addition of PMMA to
the syrup may also be i1ndicated according to the inven-
tion, 1n which case PMMA having a molecular weight (My)

of 50,000 to 250,000 1s employed here, as in the prior

art, and may be present 1n the syrup in an amount of up
to 20 wt.%, expressed 1n terms o©of the mass of the
SYyrup.

The hollow microspheres are preferably thermo-
plastic hollow spheres having elastic properties, which
are produced by an expansion process.

For example, the hollow microspheres disclosed

by EP 0 559 254 Al have proved sultable, although these

can only be used 1in the expanded state. Experiments
with non-expanded hollow microspheres of this type show
that the production of shaped components having more
than one visible layer 1s not then possible.

Although non-expanded hollow spheres have al-

ready been described 1n connection with compensating

for shrinkage effects, 1t has unexpectedly been found,

as mentioned above, that only already expanded hollow
microspheres show the desired effect in the MMA disper-
sion 1n the present applied use, even though the curing
conditions for the moulding composition correspond ap-
proximately to the conditions for the expansion of the
hollow spheres. Expanded hollow microspheres have to
date been recommended only as light filler.

These hollow microspheres must be 1ncorporated
in the dispersion 1n & sultable way. This can be done,
for example, by putting an 1n 1tself finished disper-
sion/moulding composition 1n a pressure vessel and
carefully adding the hollow microspheres to 1t portion-
wlse while stirring intimately. It 1s 1mportant in con-
nection with this for the pressure vessel to be suita-

bly pressurised, sultable pressures being between 1 and




CA 02323679 2006-10-27
-6 -

35 bar. If the pressure is toc low, the mould cannot be

illed, and if the pressure 1s too high the spheres

h

will obviously be broken, so that the desired effect is

no longer observable.

S During the preparation of the moulding composi-
tion according to the invention, it 1s important for
the vessel pressure to be maintained for some time af-
ter the' tool has been filled in order to produce the
shaped component, so that more composition can be

10 squeezed into the mould through a process of compress-
ing the hollow microspheres. When the temperature pro-
gramme is carried out, the moulding composition will
then become heated and hence s¢ will the propellant
present in the hollow microspheres, so that the hollow

15 microspheres will undergo re-expansion so as to compen-
sate for the shrinkage.

As already mentioned, the addition of hollow mi-
crospheres can be used for many moulding-composition
formulations, both as regards formulating the plastic
20 matrix (syrup) and as regards the fillers used in the
~moulding composition. Because of the shrinkage-
compensating effect, it 1s even possible to produce
shaped components from high-shrinkage acrylate syrups
which do entirely without fillers. It is hence e.qg.

25 conceivable to produce hand washbasins or toilet bowls,
which have hitherto been available essentially only in
ceramic because of the visibility of the reverse side
of the shaped component.

A preferred size for the hollow microspheres 1s

30 in the 50 to 80 um range, although particles in the 5
to 100 ym range may also readily be used.

In the preferred hollow microspheres, the wall
cf the spheres consists of a copolymer of PMMA, PAN
(polyacrylonitvile) and PMAN, (polymethacrylonitrile),

35 although this does not reprepresent any absolute
requirement for the production of the  wall of the

hollow microspheres, since it is possible to use any

other
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thermoplastic material which 1s essentially 1nsoluble

L S

in MMA and has sufficient flexibility.

The hollow microspheres may bpe coated 1n order
to avolid aggregation, calcium carbonate being particu-
larly suiltable 1n this case. The proportion by weilght
of this coating may be e.g. 85 wt.3, the specific den-
sity of these particles then obviously being signifi-

cantly higher than that of the uncoated ones.

Because of the special formulation, the shaped

components produced using the moulding composition ac-

cording to the 1nvention generally have a somewhat

lower 1impact strength than other, conventionally pro-
duced shaped components. On the other hand, the shaped
components of special 1nterest here, such as kitchen

sinks, other sanitary-ware components and the 1like,

have a relatively large body thickness, so that this

reduction in impact strength 1s not a problemn.

If 1t 1s desired to counteract the reduction 1in
impact strength, than a further additive may be added

to the moulding composition according to the invention,

1n order to i1ncrease the 1mpact strength again. In par-
ticular, elastomer particles or elastomer particle ag-
gregates have been found to be suitable for this, espe-
cially those with a so-called core/shell structure. Ex-
amples o©f such additives are described in German pub-

lished patent specifications DE 40 40 986 and DE 43 02

552 and European published patent specifications EP O
291 941 and EP 0 776 917. The proportion of such elas-
tomer particles or elastomer particle aggregates, which

generally have a particle size < 100 um (the particle

size refers either to the elastomer particles present
individually, or to the aggregates 1f the particles are
used 1in the aggregated state) [lacuna], 1in which case

the amount of such particles, expressed 1in terms of the

mass of the syrup, are used 1n a range of from 5 wt.%

to less than 20 wt.%. Particularly good results have

shaltile o r RPN AR WL, e s el e Y T TR .o . « o . * s sem .« e egs s s o o o o P—
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peen optalned wlth a proportion of elastomer particles
or elastomer particle aggregates 1n the 10 to 18 wt.$%

range.

The elastomer of the particles may consist of
partially crosslinked polymer.

In the elastomer particles referred to above,
which have a core/shell structure, the core of the par-
ticles 1s formed by the elastomer and the shell from a
matrix-compatible polymer which 1s essentially insolu-
ble 1n the syrup.

The shell of the elastomer particles 1s prefera-
oly chemically bonded to the core elastomer. The shell
preferably comprises a thermoplastic polymer, or alter-
natively a partially crosslinked polymer.

In preferred particles, the shell can at least

pne

partially swell 1n the syrup of the moulding composi-

tion, so that the adjustment of the viscosity of the
syrup can take place at least partly through the use of
these elastomer particles. Under certain circumstances,
1t may even be possible to do away with the use of PMMA
for moderating the viscosity o©f the moulding 'composi-
tion here.

Shell polymers which are especially compatible
with the syrup are acrylate polymers, which are obvi-
ously extremely compatible with the acrylate syrup.

In the event that the core of elastomer parti-

cles consists of a partially crosslinked polysiloxane,
the latter 1s preferably grafted with an acrylate mono-
mer to form the shell.

The structure of the core/shell elastomer parti-
cles preferably has a proportion by weight of the core
in the 40 to 60 wt.% range, expressed 1n terms of the
average total weight of the elastomer particles.

As already mentioned several times, the moulding
compositions according to the 1nvention are particu-

larly suitable for the production of sanitary-ware com-
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ponents, a category which 1s 1intended to cover kitchen
sinks, drainage sinks and the like. Other sanitary-ware

ponents 1nclude Dbathtubs, shower bases, hand wash-

]

COImm

basins, tollet bowls or work tililes and the like.

The moulding composition according to the inven-

tion 1is sultable, in varticular, 1n cases in which ad-

ditives for improving 1lmpact strength are added in the

form of elastomer particles, for the production of

kitchen sinks with a relatively small bottom thickness,
a category which 1s 1ntended to cover bottom thick-
nesses which are smaller than 7 mm.

On account of the very good effects which can be
obtained with the addition of elastomer particles as
additives, even bottom thicknesses < 5 mm can be

achieved.

Such small bottom thicknesses 1n the case of

p—

kitchen sinks, which can of course be applied analo-

gously to other shaped components, signify not only the

o

use of less polymer material, and hence more economical

production, but furthermore also signify shorter cycle
times 1n the production of the shaped components, as

well as overall lower weight, which leads to advantages

for handling when these shaped components are being

processed or installed.

| —

These and further advantages of the invention
will be explained in more detail below with reference
Lo examples.

The moulding compositions according to the in-
vention are produced in a manner which is known per se,
by dissolving PMMA, 1f it 1s used in the formulations,
in the monomeric methyl methacrylate (abbreviated to

MMA below), and adding the fillers and other additives

as well as the polymerisation initiator to the syrup.
The temperature cycles for curing the moulding
composition 1n the mould cavities of are no different

from the temperature cycles which have been recommended



(N

15

20

25

30

35

CA 02323679 2000-09-14
- 10 -

1ln the prior art. In the subsequent comparative exam-

ples and examples, the following temperature cycle was

used: before and during £filling, the visible side of

the mould 1s regulated to 60°C and 1its reverse side to

40°C. The moulding composition 1is generally at room
Cemperature when fi1lling.
In the mould when 1t has been filled, the tem-

perature of the visible side 1is increased to 100°C and

kept at this level for 30 min.

After the mould has been filled, 1its reverse-

side temperature 1is kept regulated to 40°C for a fur-
ther 10 min, and then kept at 100°C for the rest of the

cycle (about 20 min).

The cured shaped components can be released from

the mould at 100°C.

In the (comparative) examples, in the cases in

which cristobalite powder 1s employed, corresponding

quartz powder may be used without altering the measured

mecnhanical properties.

The deformable, propellant-filled hollow micro-
spheres to be used according to the invention may be
introduced into the syrup (solution of PMMA in MMA) or
alternately Just MMA, or may be added to the ready-
mixed conventional moulding composition.

Surprisingly, 1t has been found that even very
small amounts of the hollow microspheres to be used ac-

cording to the 1nvention are sufficient to achieve com-

plete shrinkage compensation in the moulding composi-
tions.
If, 1n order to 1ncrease the 1impact strength,

elastomer particles or elastomer particle aggregates

are used, these are preferably pre-dispersed first in

MMA .

The 1mpact strength was measured using the so-
called Charpy method, based on DIN 53453. Unlike in the

standard, the sample thicknesses result 1in this case

Sty -t -~ :MMNH‘WMM’:‘.N'V" eeal e v e ee . « s smss o I T
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from the thickness of the shaped-component section on
whilich the testing 1s carried out. All the other condi-
tions in the standard are followed.

The 1mpact loading 1is 1in each case applied in

5 such a way that there 1s an 1impact perpendicular to the
visible side of the shaped component. An instrument
model 5102 from the company Zwick in Ulm, Germany is
used for the impact experiments.

In the examples described below, the testing of

10 the surface quality 1s carried out with a roughness
test, a roughness depth meter being used for this
(model TZ2000 with linear feed unit LV50 from the com-
pany Hommelwerke, Villingen-Schwenningen, Germany) . Rpax
1s 1ndicated below for the roughness.

15 Comparative Example 1:

1.8 kg of a normal type of PMMA in the molecular
welght My range of from 50,000 to 200,000 was dissolved
in 8.2 kg of MMA, and a mould-release agent (27 g of
stearic acid from the company Merck, Germany) and a

20 crosslinking agent (200 g of trimethylolpropane tri-
., methacrylate from the company Degussa, Germany) were
added. 17 kg of cristobalite powder (all particles <

200 um, silanized, with the particle size distribution

°o% > 100 um, 42 wt.% > 32 um) were then used to adjust

25 the filler content to 63 wt.% of the moulding composi-
tion. The volume of the components MMA and PMMA was
10,000 cm3, and the volume of the filler was 7391 cm’.
The moulding composition was not compressible at the
usually applied pressures of S bar max. After the addi-

30 tion of peroxides (35 g of Perkédox“’“ 6 and 80 g of Lau-
rox, 1n each case from the compaﬁy Akzo, Holland), po-
lymerisation was carried out in suitable mould cavi-
tles, so as to form a kitchen sink. The filling time
was about 45 s and the filling pressure was 3.5 bar.

35 The impact strength and the surface roughness

were determined using a sample taken from the basin

CA 02323679 2006-10-27
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1

pottom (9 mm thick) of the shaped component. A sample

was also taken from the side wall (7 mm thick) of the

pu—

pasin. Because of the high roughness of the reverse

side of thils component, 1t was not possible to specify
a roughness measurement for 1t.
Results:

Impact strength of both samples: 4.5 kJ/m?

Roughness (Rpax) ©f the visible side of both sam-
ples: 2.21 um (due to the surface quality of the mould)
Roughness of the reverse-side sample (side

wall): not measurable

orub

Roughness of the reverse-side sample (basin bot-

tom): not measurable

Comparative Example Z:

AP P PPy ur vy

2.0 kg of a normal type of PMMA in the molecular

welght My range of from 50,000 to 250,000 were dissolved
in 8.0 kg of MMA, and a mould-release agent (35 g of
stearic acid from the company Merck, Germany) and a

crosslinking agent (200 g of trimethylolpropane tri-

methacrylate from the company Degussa, Germany) were

added. In this example, the syrup was a comparatively

viscous one. 27 kg of a sand with rounded edges in the

i
e

200 to 2000 um particle size range {(a mixture of si-

lanized SIG types 1/8 and 2/9 from the company Dorfner
1n Amberg, Germany) were then added, which gave a

filler proportion of 73 wt.% of the moulding composi-

tion. The volume of the components PMMA and MMA was
10,000 cm3, the volume of the filler was 10,1889 cm3, and
the moulding composition was not compressible at the
normally applied pressures of 5 bar max. After the ad-
dition of peroxides (40 g of Perkadox 16 and 80 g of
Laurox, 1n each case from the company Akzo, Holland),
the composition was polymerised 1in sulitable moulds

(kitchen sink) 1n such a way that the visible or used

side of the shaped component was turned downwards. The

filling time was about 70 s and the £filling pressure
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was S5 bar.

The particle size distribution in terms of area
for the filler in the shaped component was very uni-
form; at the same time the filler underwent slight

5 sinking towards the used side of the shaped component.

The reverse side of the shaped component which
was obtained was very rough 1in parts. After grinding,
the reverse side of the drainage area had small holes
which impaired the leaktightness of an outlet fixture

10 fitted, however.

The 'impact strength and the surface roughness
were determined using a sample from the basin bottom
(11 mm thick) of the shaped component. A sample was
also taken from the side wall (9 mm thick) of the ba-

15 sin. Because of the high roughness of the reverse side
of this component, it was not possible to specify a
roughness measurement for 1it.

Results:

Impact strength of both samples: 2.0 kJ/m?

20 Roughness (Rpax) 0f the visible side of both sam-
- ples: 98.4 um

Roughness of the reverse side of the side wall
and of the basin bottom not measurable; the shaped com-
ponent was generally very rough, especially around the

25 drainage area, and holes appeared after mechanical fin-
ishing, so that the drain was not leaktight.

Example 1:

1.8 kg of a normal type of PMMA in the molecular
weight My range of from 50,000 to 200,000 was dissolved

30 in 8.2 kg of MMA, and a mould-release agent and a
crosslinking agent were added as 1in Comparative Example
1. 17 kg of cristobalite powder (all particles < 200
um, silanized, with the particle size distribution 5% >
100 uym, 42 wt.% > 32 um) were then used to adjust the
35 filler content of the moulding composition to 63 wt.%.

0.135 kg of hollow microspheres of the Expancell™ type

CA 02323679 2006-10-27
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type 091DEB0 from the company Akzo Nobel, Sweden) were
also added (0.5 wt.%). The volume of the PMMA matrix

was 10,000 cm’, the volume of the filler was 7391 cm3,

and the volume of the hollow microspheres was 6750 cmd.
This corresponded to a proportion by volume of 28% in
relation to the moulding composition. The moulding com-
position was compressible as a filling pressure of 2
par.

After the addition of peroxides as in Compara-

tive Example 1, polymerisation was carried out in suit-

able mould cavities, so as to form a kitchen sink. The

fi1lling time was about 45 s and the filling pressure

was set to 3 bar. It was observed that more composition

could be introduced by compression after the tool had

peen fully filled. The filling pressure (3 bar) was

therefore maintained for a few seconds after filling
had been completed. A volume compression of about 12%

at 3 bar was achieved.

This was found to be sufficient in order to
achieve compensation for the shrinkage of the unmodi-
fled moulding composition of about 10 vol.%. The 1mpact
strength and the roughness of the visible side and the
reverse side were determined using a sample from the
pasin bottom (9 mm thick) and the side wall (7 mm
thick) of the shaped component.

Results:

Impact strength of both samples: 2.3 kJ/m?

The impact strength is sufficient for proper use
of the shaped component.

Roughness (Rpax) ©of the visible side of both sam-
ples: 0.96 um

Roughness (Rpax) ©0f the reverse side of both sam-
ples: 4.6 um

Both roughness values correspond to the rough-
ness values of the mould surfaces used, i.e. 1in the

Cested areas no detachment of the moulding composition
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from the tool surfaces due to chemical shrinkage took

place during the polymerisation.

Example 2:

The results of this example are to be compared

wlith Comparative Example 2.

2.0 kg of a normal type of PMMA in the molecular
welght My range of from 50,000 to 250,000 were dissolved

in 8.0 kg of MMA, and a mould-release agent and a

crosslinking agent were added as in Comparative Example
2. 27 kg of a sand with rounded edges in the 200 to
2000 um particle size range (a mixture of silanized SIG
types 1/8 and 2/9 from the company Dorfner in Amberg,

Germany) were then added, which gave a filler propor-

| —

tion 1in the moulding composition of 73 wt.%. 0.037 kg
of Expancell hollow microspheres (type 091DE80 from the
company Akzo Nobel, Sweden) were also added. The volume
of the PMMA matrix was 10,000 cm’, the volume of the
filler was 10,189 cm’, and the volume of the hollow mi-
crospheres was 1850 cm’. The proportion by volume of the
nollow microspheres was 8.4%. After the addition of

peroxides as in Comparative Example 2, the composition

was polymerised 1in suitable moulds in such a way that

the used side of the shaped component was turned down-

wards. The filling time was about 25 s and the filling
pressure was 2 bar. At this pressure, the moulding com-

position underwent compression by about 4 vol.%, which

was sufficient for almost complete compensation for the
shrinkage of the especially highly filled basic formu-
lation.

The particle size distribution in terms of area

for the filler in the shaped component was very uni-

form; at the same time the filler underwent slight
sinking to the used side of the shaped component. The
reverse side of the shaped component (kitchen sink) was
quite rough in parts, but after grinding, the drainage

area of the reverse side had no holes which could im-
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palr the leaktightness of an outlet fixture fitted to

1t. It was observed that more composition could be in-

troduced Dby compression after the tool had been fully

filled. The £filling pressure was therefore malintained

tor a few seconds after filling had been completed. The

lmpact strength and the roughness of the visible side

were determined using a sample from the basin pottom
(L1 mm thick) and the side wall (7 mnm thick) of the
shaped component. The reverse side was visually as-
sessed.

Results:

Impact strength of the two samples: 2.8 to 4.2
kJ/m?

Roughness of the visible side of the two sam-

ples: 35 to 42 um

Although the reverse side of the sink is rela-

tively rough, it 1is substantially smoother and more

uniform than in Comparative Example 2. In the outer re-
gion, after grinding, there were furthermore no bubbles
which could impair the leaktightness of the shaped com-

ponent when fitted.

Example 3:
1.5 kg of elastomer particles (type VP 445006

from the company Wacker, Burghausen, Germany) was care-

fully dispersed 8.5 kg of MMA (aggregates < 100 wum),

and a mould-release agent and a crosslinking agent were

added as in Comparative Example 1. 17 kKg of cris-
tobalite powder (all particles < 200 um, silanized,
with the particle size distribution 5% > 100 um, 42
Wwt.s > 32 pm) were then used to adjust the filler con-
tent to ©3 wt.% of the moulding composition. 0.162 kg
of hollow micrbspheres of the Expancell type (type
U91DEBO from the company Akzo Nobel, Sweden) were also
added (0.6 wt.%). The volume of the modified PMMA ma-
trix was 10,000 cm’, the volume of the filler was 7391

cm®’, and the volume of the hollow microspheres was 8100
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cm’, which corresponded to a proportion by volume of
about 32%. After the addition of peroxides (as in Com-
parative Example 1), polymerisation was carried out in

suitable mould cavities, s0 as to form a kitchen sink.

The filling time was about 11 s and the filling pres-

sure was set to 2 bar. It was observed that more compo-
sition could be 1introduced by compression after the
tool had been fully filled. The filling pressure was
therefore maintained for a few seconds after filling
had been completed. A volume compression of about 10%
at 2 bar was achieved. This was sufficient in order to
achieve compensation for the shrinkage of the unmodi-

fied moulding composition of about 10 vol.%.

The impact strength and the roughness of the
visible side and the reverse side were determined using
a sample from the basin bottom (5 mm thick) and the
side wall (5 mm thick) of the shaped component.

Results:

Impact strength of the two samples: 3.4 to 6.2
kJ/m°

Roughness (Rmax) ©f the visible side of the two

samples: 4.7 to 9.7 um

Roughness (Rpax) ©f the reverse side of the two

samples: 5.1 to 8.0 um

The values correspond approximately to the val-

ues of the shaping surfaces of the tool.

Example 4:
7.89 kg of a normal type of PMMA in the molecu-

lar weight My range of from 50,000 to 250,000 were dis-
solved in 18.4 kg of MMA, and a mould-release agent (70
g of stearic acid from the company Merck, Germany) and
a crosslinking agent (400 g of trimethylolpropane tri-

methacryvlate from the company Dequssa, Germanv) were
added. 0.742 kg of hollow microspheres of the Dualite™

type (type 6017AEQ04 from the company Pierce & Stevens
Corporation, Buffalo, N.Y., USA) were also added. The

CA 02323679 2006-10-27
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volume of the PMMA matrix was 26,258 cm3, and the volume

of the hollow microspheres was 5708 cm’. The proportion
by volume of the hollow microspheres was about 18%. Af-
ter the addition of peroxides (80 g of Perkadox 16 and
160 g of Laurox™, in each case from the company Akzo,
Holland), the composition was polymerised in suitable
moulds in such a way that the used side of the shaped
component was turned downwards. The filling time was
about 100 s and'the filling pressure was 4 bar. At this
pressure, the moulding composition underwent compres-
sion by about 15 vol.%, which was sufficient for almost
complete compensation for the shrinkage of the basic
formulation without inorganié fillers added.

The impact strength and the roughness of the
visible side and of the reverse side were determined
using a sample from the basin bottom (9 mm thick) and
the side wall (7 mm thick) of the shaped component.

Results:
Impact strength of both samples: 3.6 kJ/m’

Roughness (Rpy) of the visible side of both sam-

~ples: 1.6 um

Roughness (Rpax) ©f the reverse side of both sam-
ples 5.3 um
The measured roughnésses correspond approxi-

mately to the roughnesses of the tool surfaces.

.Comgarative Example 3:

1.8 kg of a normal type of PMMA in the molecular
weight My range of from 50,000 to 200,000 was dissolved
in 8.2 kg of MMA, and a mould-release agent and a
crosslinking agent were added as in Comparative Example
1. 17 kg of cristobalite powder (all particles < 200
um, silanized, with the particle size distribution 3% >
100 um, 42 wt.% > 32 um) were then used to adjust the
filler content of the moulding composition to 63 wt.%.
0.135 kg of non-pre-expanded hollow microspheres of the

Expancell type (type 051DU80 from the company Akzo No-

CA 02323679 2006-10-27
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pel, Sweden) were also added (0.5 wt.%3). The volume of
the PMMA matrix was 10,000 cm?, the volume of the filler

was 7391 cm’, and the volume of the hollow mlcrospheres

was 113 cm’. This corresponded to a proportion by volume

AO

of 0.68% 1n relation to the moulding composition. 1In

C

the expanded state, these hollow microspheres would
nhave a volume more than 40 times as great, correspond-
1ng to a theoretical proportion by volume of more than
20 vol.% 1n the formulation. The moulding composition
was not compressible. After the addition of peroxides,
polymerisation was carried out 1n suitable mould cavi-
ties, so as to form a kitchen sink. The filling time
was about 45 s and the filling pressure was set to 3

bar. It was observed that no more composition could be

introduced by further pressurisation after the tool had

peen fully filled; even though the filling pressure had

peen maintalned to that end for a few seconds after
filling had been completed. No volume compression and

no shrinkage compensation were achieved, even though

the curing temperatures (cf. above) corresponded to the

temperatures for the expansion of the hollow spheres

(temperature range 80 to 130°C).
The 1mpact strength and the roughness of the

vislible side were determined using a sample from the
pasin bottom (9 mm thick) and the side wall (7 mm
thick) of the shaped component; the roughness of the
reverse side was visually assessed.

Results:

Impact strength of both samples: 4.8 kJ/m°

The 1mpact strength is sufficient for proper use

of the shaped component.

Roughness (Rpax) 0f the visible side of both sam-

ples: 1.6 um

This roughness corresponds approximately to the

roughness of the shaping surface.

Roughness of the reverse side of both samples:
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not measurable
The surface of the rear side 1s extremely rough

and cannot be cleaned using a cloth when dirty.
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PATENT CLAIMGS

p—

1. Moulding composition for the productlion OrF

sanltary-ware components, comprising a methyl-

methacrylate-based syrup and up to 85%, expressed 1n

terms of the moulding composition, of an inorganlc

filler, characterised 1n that the moulding

composition comprises compressible, propellant—:iTled
expanded hollow microspheres having a plastic wall

which 1S substantially insoluble 1n methyl

methacrylate, the proportion DY volume of the hollow

—

microspheres to the total volume of the moulding

composition belng in the 5 to 50 vol.%s range and the

hollow microspheres Dbeing added in a proportion

within the defined range selected such as TO

I

compensate for shrinkage due to the polymerisation OI

the methyl methacrylate.

2. Moulding composition according to Claim 1,

characterised in that the filler content is less than

75 wt.%.

3. Moulding composition according to Claim 2,

~characterised in that the filler content igs less than

20 wt.%.

4 . Moulding composltion according to any One of

Claims 1 to 3, characterised in that the proportion

by volume of the hollow microspheres is from 8 TO

45 vol.%s.
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5 . Moulding composition according to any one of

Claims 1 to 4, characterised in that the particle

size of the hollow microspheres 1s smaller than

500 pum.

)

o . Moulding composition according to any one Ol

Claims 1 to 5, characterised 1n that the syrup

B

comprises PMMA with a molecular weight (M,) of 50,000

to 250,000 in an amount of up to 20 wt.%, expressed

r—

in terms of the mass of the syrup.

I

7. Moulding composition according to any one oO.

Claims 1 to 6, characterised in that the moulding

composition further comprises elastomer particles Or

elastomer particle aggregates having a particle size

smaller than 100 pm in an amount in the 5 wt.% to <

Fﬁ

20 wt.$ range, expressed 1n terms Of the mass of the

3 . Moulding composition according Claim 7,

~haracterised in that the elastomer of the particles

fr—

f partially crosslinked

or aggregates consists O

polymer.

9. Moulding composition according Claim 7 or 8,

characterised in that the elastomer particles have a

core/shell structure, the core Dbeing formed Dy an

clastomer and the shell from a polymer which 1s

substantially insoluble 1n the syrup.
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10. Moulding composition according Claim 9,

~haracterised in that the shell 1s chemically bonded

to the core elastomer.

11. Moulding composition according Claim 9 or 10,

characterised 1n that the shell comprlses a

thermoplastic polymer.

12 . Moulding composition according Claim 9 or 10,

characterised in that the shell comprises a partially

crosslinked polymer.

H

13. Moulding composition according to any one Ol

Claims 9 to 12, characterised in that the shell can

swell in the syrup of the moulding composition.

B

14. Moulding composition according to any one Ol

Claims 9 to 13, ~haracterised 1in that the shell

comprises an acrylate polymer.

r-ﬁ

Ol

15. Moulding composition according to any One€

Claims 9 to 14, ~characterised 1n that the COI€

consists of a partially crosslinked polysiloxane,

‘tred with an acrylate monomer TO form the

which 1s gra:

shell.

g

any one Of

16. Moulding composltion according tTO

Claims 9 to 1o, characterised in that the proportion

of the core 1n the core/shell elastomer

by welght
40 to 60 wt.%s.

particles amounts to a proportion ot
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17. Sanitary-ware component, produced

using a

moulding composition according to any one of Claims 1

to 10.

18. Sanitary-ware component 1n the

sink according to Claim 17, the bottom thickness of

- a kitchen

form o:

the kitchen sink being less than / mm.

19. Kiltchen sink according

TO

Claim 18,

characterised in that the bottom thickness is < 5 mm.
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