Procesé for the Production of Thernosetting Mul ding Materials

Process for the Production of Thermosetting Moulding
~ Materials

Description

The invention relates to the process of producing
moulding materials, which contain resins or resin-
hardener mixtures as binders that harden on a starting
temperature which is above their melting points. The
most important binder of this kind is a mixture of
Novolak-Hexamethylenetetramine.

_ There are three different ways of producing Phenol-resin

W moulding materials (Plastic Materials Handbook, Vol. 10,
Duroplaste, 2. Edition, Hanser Publishing House 1988,
Pages 211-213) : The procedure with liquid resin, where
filling material is made waterproof with a resin-solution
and where the humid materials are being dried and further
condensed until they have reached the wanted degree of
condensation. Working with humid material is undesirable
in manufacturing sites, because a clean handling is
difficult and the drying process requires additional
energy.



De$criﬁtion The invention relates to the process of producing noul di ng
materi‘al s, which contain resins.or resin- hardener mixtures as binders that
harden on a starting tenperature which is above their nelting points. The
nost inportant binder of this kind is a m xture of

Novol ak- Hexanet hyl enetetram ne. There are three different ways of
produci ng Phenol -resin nmoulding materials (Plastic Materials Handbook, Vol.
10, Duroplaste, 2. Edition, Hanser Publi hi mg House 1988, Pages 211-213)
The procedure with liquid resin, where filling material is made water proof
with a resin-solution and where the hum d materials are being dried and
further condensed until they have reached the wanted degree of

condensat i onpuddhlyi B8 et ook s i gt Qﬁ:'b%bdhi'eﬁl;ld@&héﬁb’tﬁehﬁs”&ﬂutﬁ@f uring
sites, because Eﬂclean handlln diffi uIt and tge rocgss

requires addPPRoAIPIRBLEY are’ belng hemogenize
mixers with short mixing times. This results in a high

energy entry for the mixers which is difficult to be
regulated and distributed equally. Thus, problems arise
concerning the reproducibility. In particular, the
degree of condensation of the pre-condensed material is
not uniform. This kind of problems are smaller with the
so-called melting liquid procedure. Here, pre-mixtures
are being produced from grinded solid resin, hardener, as
well as fillings and admixtures which are then processed
on rollers or kneaders. The resin then will melt. This
melting is caused by friction energy. The filling
material is thus being impregnated and the resin is pre-
condensated as wanted. The product is cooled down and
the created material is grinded. In the course of the
procedure, great portions of dust are released and the
hardening material additionally has to be sieved and
examined.

Therefore, it is the task of the invention to avoid these

W, - disadvantages, that is, to find an economic procedure to
create thermosetting materials in only a few steps to
produce an equally condensed and well reproducible
substance that may be ground to any size of grain or
granules without producing too much dust.

The solution is obtained in the processes according to
Claims 1-10.
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times. This results in a high energy entry for the mxers which is

difficult to be regulated and distributed equally. Thus,

constituents of the moul di ng
are bei ng honogeni zed in high speed mixers with short mxing

probl ens arise

concerning the reproducibility. In particular, the degree of condensation

of the pre-condensed material is not uniform This ne are
smaller with the so-called nelting liquid proceduref " B HA leﬂ s are
bei ng produced from grinded solid resin, jhardener, \MﬂHEPBACEolll ngs and
adm xtures which are then processed on rollers or kneaders. t hen
will nmelt. This nelting is caused by friction energy. The filling materi al

is thus being inpregnated and the resin is pre- condensated as wanted. The

product is cool ed down %nd th reate
of the proceBuVE YgFdapP

mat eri al-

rial is

mixed substance of filling material and/or fibres,
admixtures and, if necessary, hardener. This is mixed
thoroughly. Thus, a good moistening and impregnation of
filling material and fibres, as well as a homogeneous
mixture, will be achieved. The friction energy is low
because the rise in temperature of the mixture is mainly
equivalent to the cooling of the melted resins. 1In
particular, this is favourable if the melting mass which
is being created when cooling the resin, is used
immediately.

surprisingly, this process does not produce sticky
material or brittle lumps but trickling tiny granules
which can be crushed to the wanted size while hardly
creating any dust. This simple procedure allows to
reduce several operation steps. The process of mixing
is milder than with the aforementioned procedures. In
particular, long fibres are hardly strained, that means
the produced material according to the invention has a
better impact strength. -

In the simple version of this procedure, the mixing
process is regulated by keeping the temperature

within the mixing device as well as the temperature

of the produced material below the starting temperature
of the hardening reaction.

This Sheet Has Been Replaced

[T

t
BopERE S pn ethon. pr Rudf G Rare iAo Atng
addtoi adzl thehat flealst pmevmélaed eesdinnedth a previously



Therefore, it is the task of the invention to avoid these di sadvant ages,
that -is, to find an economic procedure to create thernosetting materials in
only a few steps to produce an equally condensed and wel | reproducible
substance that may be ground to any size of grain or granules w thout
produci ng too nuch dust. The solution is obtained in the processes
according to Clains 1-10. A very sinple o4

for noulding materials is

According to the standard of technology, the resins
usually are preparéd for a higher hardening degree to
adapt to the flow of the moulding materials to the
equivalent processing machines. This is especially the
case for materials based on phenol resins. This also
happens with the simple invention procedure. It has to
be completed that way so that the temperatures in the
mixing device and therefore the temperature of the
created moulding materials are higher than the starting
temperature when hardening sets in. The mixing has to be
continued until the wanted degree of hardening is
reached. Then the mixing process will be stopped and the
created moulding materials will be cooled down below the
starting temperature of the hardening reaction as fast as
possible. The results here are also trickiing granules
with uniform sizes and well reproducible hardening
degrees.

The composition.of the thermosetting material is
equivalent to the conventional moulding materials based
U on thermosetting binders, that means they are composed
of binders which harden if exposed to heat, common
fillings (e.g. chalk, clays, titandioxide, lithopone,
silicium dioxide or heavy feldspar) and/or fibres (like
cellulose-, wood-, glass- synthetic fibres and, if
necessary, admixtures, for example, pigments, hardening
accelerators, stabilizers, as well as lubrication and
separation preparations). On one hand, binders are self-
hardening resins or resin-mixtures or resin-hardener-
mixtures. 1In this case, it iS-important that the
hardening'temperature of the binders is above their
melting point. The adequate types of resins are the
phenol-, carbamide-, and melamine resins, as well as
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to mix the at least pre-nelted resin with a previously mxed substance of

filling material and/or fibres, adm xtures and, if necessary, hardener.
Thi s is mxed thoroughly. Thus, a good noi stening and inpregnation of
filling material and fibres, as well as a honogeneous m xture, wll be

achieved. The friction energy is | ow because the rise in tenperature of the
mxture is mainly equivalent to the cooling of the nelted resins. In
particular, this is favourable if the nelting mass which is_being-c+eaf ed
when cooling the resin, is used i mediatgly. Sur pr il HIGISHEET MAS REEDCESss
does not -produce sticky material or britfle |unps but tri cREPUNDEDI Ny '
granul es which can be crushed to the wanted size whi le—ha+gty—creatTng any
dust. This sinple procedure allows to reduce several operation steps. The
process of mxing is mlder than with the aforepentjoned procedures. In
barticul ar, SHVHIEREmL¥EdSPRASHSTFSS nohit (LE0 AR IRFEETF Bt od

mat eri al acqeslirextd, tgodyamidel, i polhdiabl piphtlatepaxt epoxdret h. In the
si npl-e versi t hy L X > € J ul ated by

keepi ng t he f%n%e?'a%ﬁ%P%mxo{%éj%ﬁ%é%x%% %{/ﬁagg}sgésv\]é IgrgiéJ the tenperature
of the proditexanetkyrienetebranine s{Hexahgas chpedeners, whereas in

particular, Novolak-resin is the most convenient which is
a mixture of Novolak with different chemical structures
(Novolak based on phenol and/or bisphenol) and/or
different condensation degrees.

In a high speed mixing machine, resins - which are at
least partially melted - are added to a pre-mixture of
£filling and additives and mixed thoroughly. It is also
possible to use a resin-mixture that consists of melted
resin and an unmelted resin of up to 40% of its weight in
powder form.

As far as the resin requires a hardener, several possible
solutions exist: The hardener is pre-mixed with filling
‘material and/or fibres and additives and then, being a
part of the pre-mixture, will be mixed with the melted

g_/ resin, or, the hardener will be melted together with the
resin or rather dissolved in the melted resin fluid. The
binder melted substance thus created will be mixed with
the pre-mixture of fiilings and/or fibres and admixtures.
But it is preferred to mix the fillings and/or the fibres
as well as the additives first. Then the melted resin
fluid is added to this composition and the product will
be mixed with the hardener in liquid or solid state.

This procedure,'except for the pre-mixing of the resins,
is carried out in the same mixing device. Appropriate are
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of the hardening reaction.
According to the standard of technol ogy, the resins usual
for a higher hardening degree to adapt to the flow of the
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y are prepared
nmoul di ng

materials to the equival ent processing machines. This is especially the
case for materials based on phenol resins. This al so happens mﬁth t he

sinple invention procedure. It has to be conpleted that wey—s6 1€

tenperatures in the m xing device and-thérefore the tenpef
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created noul ding materials are higher than the startlng t prper REFLACKhen

hardeni ng sets in. The m xing has to be

high speed mixing machines which can regulate the

temperature of the mixing materials, for example,
high speed intensive mixers with pheripheral speeds
Va > 5 m/s, multi-wave dissolver, turbo or high

performance centrifuges.

The mixture of solid components filling material and/

or fibres as well as additives and hardener is
within 0,5-30 minutes. It has to be regulated

done
that way

so that the temperature of the pre-mixture remains within

the wanted range. If necessary, the mixing machine has

to be cooled.

The temperature limits of the pre-mixture depend on

the wanted procedure: If the moulding material is

produced the way that the components are only mixed

together without hardening of the resin, then the

pre-mixture temperature should remain below 70

Oc'

preferably below 50 °C, before adding the resin. But

if the resin is to be partially hardened to a certain

degree within the moulding material inside the

mxing

W, machine, then the temperature of the pre-mixture has to

remain below 100°C (preferably below 70°C), before adding

the hardener.

Without interrupting the mixing procedure, resin or

melted resin is added to the pre-mixture. The

temperature of the mixture results mainly from the

thermal energy of the melt. If no partial hardening

reaction of the resin is wanted, the temperature within

the mixing machine has to remain below the starting

temperature of the hardening reaction.
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continued until the wanted degree of hardening is reached. Then the m xing
process will be stopped and t-he created noulding nmaterials will be cool ed
down bel ow the starting tenperature of the hardening reaction as fast as
possi ble. The results here are also trickling granules with uniform sizes
and wel | reproduci bl e hardeni ng degrees. The conposition of the
thernosetting nmaterial is equivalent to the conventional noulding materials
based on thernosetting binders, that aeams #hey are conposed of binders

whi ch harden if exposed to heat, common fillings (e.g. chalk, clays,
titandi oxi de, lithopone, siliciumdioxide or heavy feldspar) and/or fibres
(l'i ke cellul ose-, wood-, glass- synthetic fibres and, if necessary,

adm xtures, BRt €¥afReCreBifAMRItAinNBhECRLPHIAGCRACERIQY Ssh66 28I hhvRr S, as
well as lubrication and separatjon_preparatjons). one hand, binpders are
el - har derft TRLPRSF  degF oPoCEnbATABNLEY. oFhpBsHhe EPBRREREur VIFRER In
this case, ithesmixhey traghinehasheéohbedabong themstaatuing dempesakupders is
oot i hel QR ERahsod ReRLERNRL Fph1E°Sa nkCaLRERRES b PPl
controlled by the following measures : increasing the
pre-mixture temperature and/or the melted resin, increasing
the spinning speed in the mixing aggregates, increasing
the mixing time, increasing the friction of the mixture.
The latter can be done by simply adding thixotrophic
substances like bentonites, highly dispersable silicic
acid or ash. A simple way to increase the friction of
such a mixture is to . add up to 4% of weight in 4% of
water. As soon as the starting temperature in the mixer
is exceeded, a hardening reaction will take place. This can
be directly measured by the higher energy consumption of
the mixer. After having reached the degree of energy
consumption which is equivalent to the hardening degree
of the resin, the mixing process will be stopped and the
created forming material cooled as far as possible below
the starting temperature. A simple method is to quickly
empty the moulding material through a 1lid at the base
o into a bin.

Examples
Example 1

A mixing machine (contents 300 1) with a centrifuge
mechanism with a fixed number of revolutions of 155

revs/min (V,= 5,26 m s~1) is filled with :

32, 0 kg Aluminium oxidhydrate
11, 0 kg Fibreglass



equi val ent i xed condensates, but also the unsaturated polyester,

pol yam de, polydiallylphtal ate. or epoxide resins. Preferred binders are
Novol ak-resin and hexanet hy-| enetetram ne (Hexa) as hardeners, whereas in
particul ar, Novol ak-resin is the nobst convenient which is a m xture of
Novol ak with different chem cal structures (Novol ak based on phenol and/or

bi sphenol ) and/or different condensati on degrees. In a high speed m xing
machi ne, resins - which are at |east pa®tialy nelted - are added to a
pre-m xture.of filling and additives and m xed thoroughly. It is also

possible to use a resin-m xture that consists of nelted resin and an
unnelted resin of up to 40% of its weight in powder form

17,0 kg Chalk

0,6 kg Peroxide Composition
0,6 kg Titandioxide

2,0 kg Calcium stearate

0,1 kg Colour Paste

0,3'kg Lubricating Fluid

and mixed thoroughly for 30 seconds. The pre-mixture
is homogeneous and has a temperature of about 30°C.
While constantly keeping the mixing temperature at
the same level, 16 kg of melted polyester resin at a
temperature of 130°C are added within 5 minutes.
(Viscosity at 150°C: 3.000 cP).

While keeping the mixing speed constantly on the same
level, the mixing will continue for 5 minutes. The created
material with a temperature of 50°C is let out into a bin
through a 1id at the base of the mixer.

The inside wall of the mixer is clean and all mixing
tools are shiny. The created material is homogeneous

W and trickles with only little dust. The single parts
have an average size of 1-2 mm.

Example 2

In a mixing machine (contents 300 1) with a centrifuge
mechanism with variable revolutions and a whirling device
with fixed revolutions of 3000 per minute, a moulding
material is created in the following variation :

Raw Material :



As far as the resin requires a hardener, several possible solutions exist:
The hardener is pre-mxed with filling material and/or fibres and additives
and then, being a part of the pre-m xture, will be mxed with the nelted
resin, or, the hardener will be nelted together with the resin or rather

di ssolved in the nelted resin fluid. The binder nelted substance thus
created will be mxed with the pre-m xture of fillings and/or fibres and
adm xtures. But it is preferred to mxti®e ~11ings and/or the fibres as
well as the additives first. Then the nelted resin fluid is added to this
conposition and the product will be mxed with the hardener in liquid or
solid state. This procedure, except for the pre-mxing of the resins, is

carried out is,Bh&gs WBDIIPOwARYdEVi Ce. Appropriate are
10,5 kg Chalk
10,5 kg Kaolin
2,0 kg Magnesium oxide
0,5 kg Ash
4,0 kg Hexa
0,1 kg Wax
2,0 kg Water

are mixed in the mixing machine at 200 revolutions per
minute for 25 minutes. The pre-mixture has a temperature
of about 60°C. |

25 kg of melted phenol-resins (160°C) are added within
2 minutes while stirring continuously. The temperature
exceeds 100°C and the hardening reaction starts. After
about 5 minutes, the energy consumption increases from
about 11 amperes to 35 amperes. The wanted hardening
level is reached.

The mixer is then stopped and the material is quickly
o discharged through a 1id at the bottom into a bin.

After having cooled down, the trickling product is
ground and sieved to become homogeneous granules.

There is hardly any development of dust in this process.
Furthermore, the proportion of tiny granules which '
cannot be exploited is very small.

With this created substance, high quality spraying and
press-parts are produced. '



-6 - hlgh_speed n;x+ng—n39h+nes whi ch can regul ate the tenperature of the

m Xi ng nater ‘hi gh speed intensive mxers with pheri pheral
speeds Vu > ﬂl EH di ssol ver, turbo or high performance
centrifuges solid conponents filling material and/ or

fibres as mell as additives and hardener is done within 0,5-30 mnutes. It
has to be regulated that way so that the tenperature of the pre-m xture
remains within the wanted range. If necessary, the m xing machine has to be
cool ed. The tenperature linmits of the pre-m xture depend on the wanted
procedure: If the noulding material is produced the way that the conponents
are only m xed together w thout hardening of the resin, then the

pre-m xture tenperature should remai n bel ow '-G;{-e-u—]—@_ eaf-at-ab| y bel ow 50
[err]C, before adding the resin. But if the rqéf 1% SHEET dtASCBREN {i al | y
hardened to a certain degree within the noul di ng nBERIAGED i nsi fle the m xi ng
machi ne, then the tenperature of the pre-m xture nas 10

Patent Claims

1. Process of producing moulding materials from binders,
fillings and/or fibres and, if necessary, additives,
in which the binders are resins or resin-hardener
mixture that harden on a starting temperature which
is above the melting points of the resins,
characterised in that, a high speed mixing machine is
used in which fillings and additives, as well as, if
necessary, hardeners, are mixed beforehand and to .
this pre-mixture a resin or binder mixture, which at
least partly exists in melted form, is added .and
thoroughly mixed and the temperature within the
mixing machine remains below the starting temperature
of the hardening reaction.

2. Process of producing moulding materials from binders,
fillings and/or fibres and, if necessary, additives,
in which the binders are resins or resin-hardener
mixture that hardens over a starting temperature
which is above the melting point of the resins,
characterised in that, a high speed mixing machine is
used in which fillings and additives, as well as, if
necessary, hardeners, are being mixed beforehand and
to this pre-mixture a resin or binder mixture, which
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remai n bel ow 100[ err}C (preferably below 70[err]C), before adding the

har deher . W t hout i ru t|n the m xi ng procedure, resin or nelted
resin is added to thiﬂi tenperature of the mxture results .
mainly fromthe ther nmelt. If no partial hardening
reaction of the resinis manted the tenperature within the m xi ng nmachi ne
has to renmai n bel ow t he starting tenperature of the hardening reaction.

-7- But if the resin within the fornt @y material shydigisheaeHAS BEERE
degree of hardening, then the tenperature within REPLACED

=

at least partly exists in melted form, is added and
thoroughly mixed and the temperature within the
mixing machine exceeds the starting temperature of
the hardening reaction, so that, the binder hardens
and the hardening can be stopped when the wanted
hardening degree is reached when the mixing procedure
is terminated and the moulding material is cooled
down below the starting temperature as fast as

: possible.
o~

3. Process according to Claim 1 or 2, characterised in
that, the fillings and/or fibres as well as the
additives are mixed beforehand and then the hardener
is added and mixed together.

4. Process according to Claim 1, characterised.in that,
the temperature of the pre-mixture, before adding the
melted resin, is below 70 °C.

5. Process according to Claim 2, characterised in that,
the temperature of the pre-mixture, before adding the

o melted-resin, is below 100 °C.

6. Process according to Claims 2 to'5, characterised in
that, as a binder, Novolak-resin and Hexamethylene-
tetramine are used.

7. Process according to Claim 6, characterised in that,
the Novolak~-resin to be used is of a mixture of
Novolaks of different chemical structures and/or
different degrees of condensation.
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the mixing machi ne has to be above the starting tenmperature of the

har dehi ng reacti J"luymﬂmm”lﬂﬂlﬁchl eved and controlled by the follow ng
measures : incr ture tenperature and/or the nelted resin,

i ncreasing the spi nffi n§ sheel i*n the mixi ng aggregates, increasing the

m xing tinme, increasing the friction of the mxture. The latter can be done
by sinply addi ng thixotrophic substances |ike bentonites, highly

di spersable silicic acid or ash. A simpla way to increase the friction of
such a mxture is to add up to 4% of weight in 4% of water. As soon as the
starting tenperature in the mxer is exceeded, a hardening reaction wl|
take place. This can be directly measured by the higher energy consunption

of the mxerg, Ab&seeQQVh&&o&aaﬁeeiothsadﬁgﬁeecaaraaaégxseansunﬁhhen whi ch
I s equival ent toﬁéhe hardenlnaﬁgﬁg ee of ess will

the re
be stopped and t k&€crB&EEFSFo mﬁﬁFQFPEP 850%@& %XEHFe ?gg8§s% e bel ow
the starting tenpeagting témpetptarectsodfifectedqbickrictiphyhehe.moul di ng
material through a lid at the base into a bin. Exanpl es Exanmple 1
9. Process aécording to Claim 8, characterised in that,

water is .added to the mixture to increase friction.

10. Process according to Claims 1 to 9, characterised in
that, the cooling of the moulding material is

—
effected by“quick;y emptying it into a bin.
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A mixi'hg machine (contents 300 1) with a centrifuge nechanismwth a fixed
nupber “of revol utions of 155 revs/min (Merr]= 5,26 ms[err]) is filled
with : 32, 0 kg Alum ni um oxi dhydrate 11, 0 kg Fi bregl ass

- 8- 17,0 kg Chal k 0,6 kg Peroxide Conposition 0,6 kg Titandi oxide 2,0 kg
Cal ci um stearate 0, 1kg Col our Paste 0,3 kg Lubricating.Fluid

Process for the Production of Thermosetting Moulding
Materials

Summary

During the process according to the invention, moulding
materiél is produced on the basis of thermosetting
binders, that is, the binders are mixed in melted form
with the fillings and additives. A hardening reaction is
-achieved by increasing the temperature of the mixture |
during the mixing process above the starting temperature
of the hardening reaction. After having reached the
wanted hardening degree the temperature is dropped
abruptly.
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and m xed t horou for 30 seconds. The pre-m xture i s honbgeneous in§“REEET
a tenperat ure““]ﬁtﬂﬁu"ﬁmﬂumc Wi l.e constantly keepgéﬂéﬁoﬁ ﬂ
tenperature a 16 kg of nelted pol yest i'n at a

t enper at ure of 13%[err]C dre*added within 5 mnutes. (Viscosity at5Vh75u24 [
150[err] C 3.000 cP). VWi | e .keeping the m xing speed constantly on the

same |level, the mixing will continue for 5 minutes. The created materi al

with a tenperature of . 50[err]C is let out into a bin.through-atid t he

TALC

base of the nixer. The inside wall of the mxer ig 'n-lllGGSHEEToH%B BERM %i ng
tools are shiny. The created material is honpbgeneous and REPCACEDS Wit only
little dust. The single parts have an average size =2 T Exanpr e 2

In a m xing machi ne (contents 300 1) with a centrifug LbuaHlelWﬁ[
vari abl e revolutions and a whirling device with fixed @WB %HEE§0>0
per mnute, a noulding material is created in the folljo 1nng varlatlon

05 NOV 1998

Patent Claims

1. Process of producing moulding materials from binders,
fillings and additives and - optionally fibres, .

in which the binders are resins or resin-hardener
mixture that harden on a starting temperature which
is above the melting points of the resins,
characterised in that, a high speed mixing machine is
used in which fillings and additives, as well as, if
necessary, hardeners, are mixed beforehand and to
this pre-mixture a resin or binder mixture, which at
least partly exists in melted form, is added and
thoroiighly mixed and the temperature within the
mixing machine remains below the starting temperature
of the hardening reaction.

2. Process of producing mouldlng materials from binders,
in which the binders are resins or resin-hardener
mixture that hardens over a starting temperature
which is above tﬁe melting point of the resins,
characterised in that, a high speed mixing machine is
used in which fillings and additives, as well as, if
necessary, hardeners, are being mixed beforehand and
to this pre-mixture a resin or binder mixture, which

Thls Sheet Has Been Reilaced




Raw Mat erii al

- SREPLACEMENE SHEET
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w
3.
4.
5.
b;
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at least partiy exists in melted form, is added and
thoroughly mixed and the temperature within the
mixing machine exceeds the starting temperature of
the hardening reabtion, so that, the binder hardens
and the hardening can be stopped when the wanted
hardening degree is reached when the mixing procedure
is terminated and the moulding material is cooled
down below the starting temperature as fast as

~ possible.

Process according to Claim 1 or 2, characterised in

that, the fillings iti i '

fibresi. - are mixed beforehand and then the hardener

is added and mixed together.

Process according to Claim 1, characterised in that,

the temperature of the pre-mixture, before adding the
melted resin, is below 70 °C.

Process according to Claim 2, characterised in'that,
the temperature of the pre-mixture, before adding the
melted-resin, is below 100 °C.

Process according to Claims 2 to 5, characterised in

that, as a binder, Novolak-resin and Hexamethylene-
tetramine are used.

Process according to Claim 6, characterlsed in that
the Novalak-resin to be used is of a mixture of
Novolaks of different chemical structures and/or
different degrees of condensation.
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are mxed in the mxing machi ne at 200 revol utions p ], N for 25

ms:nut es. The pre-m xture has a tenperature of about %gh*é%MENESHEET
mel ted phenol-resins (160[err]C) are added within 2 mnutes while stirring
continuously. The tenperature exceeds 100[err]C and the hardeni ng reaction

starts. After about 5 minutes, the energy consunption increases-from about

11 anperes to 35 anperes. The wanted hardenin
m xer is then stopped and the material is quic
at the bottominto a bin. After having cool ¢

CE 'Féﬁﬂﬂﬁf The

hough a |id

own -th%g&élckling pr oduct
I's ground and sieved to become honbgeneous grahu e5f‘$H@r s thgrdly any

devel opnent of dust in this process. _Fugthernofe
granul es whi ch cannot be exploited is very sma|l.

subst ance,

the praportilon] of tiny
Wth this crileated

hi gh quality spraying and press-par

A very simple production method for moulding materials is
to mix the at least pre-melted resin with a previously
mixed substance of I;inderis, fillings and additives and

optionally fibres. This is mixed

.thoroughiy. Thus, a good moistening and impregnation of

filling material and fibres, as well as a homogeneous
mixture, will be achieved. The friction energy is low

- because the rise in temperature of the mixture is mainly

equivalent to the cooling of the melted resins. 1In
particular, this is favourable if the melting mass which
is being created whéﬁ'dboling the resin, is used
immediately. o

Surprisingly, this process does not produce sticky
material or brittle lumps but trickling tiny granules
which can be crushed to the wanted size while hardly
creating any dust. This simple procedure allows to
reduce several operation steps. The process of mixing
is milder than with the aforementioned procedures. In
particular, long fibres are hardly strained, that means
the prbduced material according to the invention has a
better impact strength.

In the simple version of this procedure, the mixing
process is regulated by keeping the temperature

within the mixing device as well as'the-temperature

of the produced material below the starting temperature
of the hardening reaction.



Patent C ai ns 1. Process of producing noulding naterials from binders,

fi.llings and/or fibres and, if necessary, additive ' ' t
bi nders are resi.ns or resin-hardener m xture tﬁgpr%gﬁ“@ﬁmsé@ﬁﬁlg

t enperat ure which

.According to the standard of technology, the resins
usually are prepared for a higher hardening degree to
adapt to the flow of the moulding materials to the
equivalent processing machines. This is especially the
case for materials based on phenol resins. This also
happens with the simple invention procedure. It has to
be completed that way so that the temperatures in the
mixing device and therefore the temperature of the
created moulding materials are higher than the starting -
temperature when hardening sets in. The mixing has to be
continued until the wanted degree of hardening is
reached. Then the mixing process will be stopped and the
created moulding materials will be cooled down below the
starting temperature of the hardening reaction as fast as
possible. The results here are also trickling granuies
with uniform sizes and well reproducible hardening
degrees. |

The composition of the thermosetting material is
equivalent to the conventional moulding materials based
on thermosetting binders, that means they are composed
of binders which harden if exposed to heat, common
fillings (e.g. chalk, clays, t;tandioxide, lithopone,
silicium dioxide or heavy feldspar) and_ __ fibres (like
cellulose-, wood~, glass~ synthetic fibres and, if
necessary, admixtures, for example, pigments, hardening
accelerators, stabilizers, as well as lubrication and
separation preparations). On one hand, binders are self-
hardening resins or resin-mixtures or resin-hardener-
mixtures. In this case, it is important that the
hardening temperature of the binders is above their
melting point. The adequate types of resins are the
phenol-, carbamide-, and melamine resins, as well as



I s above the nelting points.of the resins, characterlsed in that, a

hi gh d mxing: hi [ din which fil
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pré-mixture a resin or binder mxture, which at | east partly exists in
nelted form is added and t horoughly m xed..and the tenperatiure within

t he m xi ng machi ne remains bel ow the star t{ippRy LB@ENEH@E@HEET of the
har deni ng reacti on. 2. Process of producing grRg—reteral ¢ from

bi nders, fillings and/or fibres and, if necﬁssary %%i e$, in
whi ch the binders are resins or resin-hardener rﬁé@ﬂl %ruu har dens
over a starting tenperature whi ch- i $ aboveg tlhe_neliing poiing of the
resins, characterised in that, a high spedd m xi ng nmachi ne iis used
in which fillings and additives, as well as, |k——~——ﬁeeesea+yr—ﬁardeners,
are being m xed beforehand and to this pre-nixture a resin or binder

m xture, whigguivalent mixed condensates, but also the unsaturated
polyester, polyamide, polydiallylphtalate or epoxide
resins. Preferred binders are Novolak-resin and
hexamethy-lenetetramine (Hexa) as hardeners, whereas in
particular, Novolak-resin is the most convenient which is
a mixture of Novolak with different chemical structures
(Novolak based on phenol and/or bisphenocl) and/or
different condensation degrees.

In a high speed mixing machine, resins - which are at
least partially melted - are added to a pre-mixture of
filling and additives and mixed thoroughly. It is also
possible to use a resin-mixture that consists of melted
resin and an unmelted resin of up to 40% of ltS weight in
powder form.

As far as the resin requires a hardener, several possible
solutions exist: 'The hardener is pre-mixed with filling
material and/er fibres and additives and then, being a
part of the pre-mixture, will be mixed with the melted
resin, or, the hardener will be melted together with the .
resin or rather dissolved in the melted resin fluid. The

E' binder melteéd substance thus created will be mixed with

' the pre-mixture of fillings and___ fibres and admixtures.

But it is preferred to mix the fillings and the fibres
as well as the additives first. Then the melted resin
fluid is added to this composition and the product will
be mixed with the hardener in 1iquidxpr solid state.

This procedure, except for the pre-mixing of the resins,
is carried out in the same mixing device. Appropriate are



- 2- at least partly exists innelted form is added and

t hor oughly m.xed -and- the tenperature within the Eﬁlgﬁ i ST
the starting tenperature of t he hardeni ng reacti?h",‘ SO %MEm%q I‘e’
har dens and the hardeni ng can be stopped when t he want ed har deni ng
degree is reached when the m xi ng procedure is terninated t he

moul ding material is cooled down bel ow t he gt 'EEE%ﬁhQHEETJre as fast
as possi bl e. 3. Process according to Clagﬁggﬂég Z—eherapt prised in
that, the fillings and/or fibres as well as th additiy % afel m xed

bef orehand and then the hardener is added and m&éd\u%@@t hef.| 4. .
Process according to Claiml, characterised injthat, fthe temperature of
the pre-m xture, before adding the nelted rgsin, is below 70 ferr]C

high speed mixing machines which can.regulate the

temperature of the mixing materials, for example,

high speed intensive mixers with pheripheral speeds

Vy > 5 m/s, multi-wave dissolver, turbo or high

performance centrifuges.

The mixture of solid components binders, fillings and

agdditives and optionally fibres

is done

within 0,5-30 minutes. It has to be regulated that way
so that the temperature of the pre-mixture remains within

the wanted range. 1If necessary, the mixing machine has

to be cooled.

The temﬁerature limits of the pre-mixture depend on
the wanted procedure: If the moulding material is
produced the way that the components are only mixed
together without hardening of the resin, then the
pre-mixture temperature should remain below 70 °C,

preferably below 50 °C, before adding the resin.

But

if the resin is to be partially hardened to a certain
degree within the moulding material inside the mxing

the hardener.

Without interrupting the mixing procedure, resin or
melted resin is added to the pre-mixture. The
temperature of the mixture results mainly from the

thermal energy of the melt. If no partial hardening

machine, then the temperature of the pre-mixture has to
‘remain below 100°C (preferably below 70°C), before adding

reaction of the resin is wanted, the temperature within

the mixing machine has to remain below the starting
temperature of the hardening reaction.
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bi-nder, Novol ak-fesi ntand Héxatret hyl ene- tetram ne are used.

Process according to Claim6, characterisegin that, t he hbvolak resin

to be used is of a m xture of Novol aks of di*icrbtﬁnhé,,lﬁ -t ruct ur es

and/ or ~different degrees of condensati on. ; EE
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Patent Claims

1. Process of producing moulding materials from binders,
fillings and additives and optionally fibres,

in which the binders are resins or resin-hardener
mixture that harden on a starting temperature which
is above the melting points of the resins,
charecterised in that, a high speed mixing machine is
used zn whlch fillings and additives, as well as, if
necessary, hardeners, are mixed beforehand and to
this pre-mixture a resin or binder mixture, which at
least partly exists in melted form, is added and
thoroughly mixed and the temperature within the
mlxlng machlne remains below the starting temperature
of the hardeninq reaction.

2. Process of producing moulding materials from binders,
fillings and _additives and optionally fibres,

in which the binders are resins or resin-hardener
mixture that hardens over a starting temperature
which is above the melting point of the resins,
characterised in that, a high speed mixing machine is
used in which fillings and additives, as well as, if
necessary, hardeners, are being mixed beforehand and
to this pre-mixture a resin or binder mixture, which
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by friction heat

ording to Caim8, characterised in that,

water is added to*hé ntxtiree td increase friction. 10. Process according
to Cains 1 to 9, characterised in that, t ] f moul di ng
material is ef fected by quickly enptying i L Ws}m
| 3 1 AUG 1999
:

at least partly exists in melted'form, is added and
thoroughly mixed and the temperature within the
mixing machine exceeds the starting temperature of
the hardening reaction, so that, the binder hardens
and the hardening can be stopped when the wanted
hardening degree is reached when the mixing procedure
is terminated and the moulding material is cooled

down below the starting temperature as fast as
possible.

Process according to Claim 1 or 2, characterised in

that, ihe fillings and additives _and optionally

fibresi. - are mixed beforehand and then the hardener
is added and mixed together.

Process according to Claim 1, characterised'in that,
the temperature of the pre-mixture, before adding the
melted resin, is below 70 °C.

Process according to Claim 2, characterised in that, .
the temperature of the pre-mixture, before adding the
melted-resin, is below 100 °C.

Process according to Claims 2 to 5, characterised in

that, as a bindef, Novolak-resin and Hexamethylene-
tetramine are used.

Process according to Claim 6, characterised in that,
the Novolak-resin to be used is of a mixture of
Novolaks of different chemical structures and/or
different degrees of condensation.
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8. Process according to Claim 2, characterised in that,
the increase in temperature of the mixture above the
starting temperature is effected by friction heat.

9. Process according to Claim '8, characterised in that,
water is .added to the mixture to increase friction.

10. Process according to Claims 1 to 9, characterised in
that, the cooling of the moulding material is
effected by quickly emptying it into a bin.



