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PLASTIC PARTICLES THAT ARE PRESENT IN POURASLE FORM AND DEVICE FOR CARRYING
OUT SAID METHOD 10 Technical Field The invention pertains to a method for
treating Foamed plastic particles with a closed-cell structure which are
present in pourable ,form, as well as a device for carrying out the method.
15 Background' Known foamed plastic particles have open or closed cells
that are distributed over their entire mass, i.e., the foamed plas 20 tic
particles are loosened by gas bubbles in the framework substance. The bulk
density of the foamed plastic particles conseque~.tly is lower than that o
the framework substance. This means that foamed plastic particles of this
type are two~phase systems that consist of a solid, namely the framework
sub 25 stance, and a gas. The so~,i.d usualxy consists of a polymer, and
the gas usually consi.stg of an e~rpanding agent. Foamed plastic particles
o this type are used for manufacturing molded parts with arbitrary
geometx~.es, for example, as 30 disclosed in EP 0 546 211. In this case,
polystyrene, paly   - 2  ethylene and polypropylene are used for
manufacturing the foamed plaBtic particJ.es. The foamed plast~.c particles
are re ferred to as expanded polystyrene, expanded polypropylene and
extended polyethy7.ene. Common aspects of these materials are 5 the
closed-cell structure) the manufacturing principle, the processing and, in
part, the app~.ication. The remaining dif~erences in the application and in
the manufacturing and processing method are caused by the base polymer. ZO
'rhe morphology of the foamed plastic particles, i.e., the size and the
shape of the cells, is responsible for various properties. Open-cell foamed
plastics have very good acoustic properties-sound insulation. However, this
results in increased 



water absorption if the foamed plastic particles Come in con 15 tact with
water. The cushioning or restoring properties-compressive deformation
test--are largely defined by the framework substance, in this Case, by the
elasticity and the rigid ity, and by the percentage o closed cells. 2a Foz~
example, the foamed plastic partiC7.es can be manufactured in accordance
with the impregnation method. In this case, pur~ posefully manufactured
small granulates are impregrxated with an expanding agent in an aqueous
suspension under pressure and at an elevated temperature inside a pressure
chamber and expanded 25 in an expansion vessel after a certain. dwell.
time. The degree o expansion and consequently the bulk density of the
foamEd plastic part~.cles can be adjusted with the concentration of the
expanding agent and the impregnating tempex~atura. The obtained foamed
plastic part~.cles are completely expanded. 30   These foamed plastic
particles are currently processed into molded parts in accordance with
essentially the same principle, namely in conventional molding machines,
the pressuxe of which. is designed for the respective material. In this
case, the 5 foamed plastic particles are transported i.z~to the tool cavity
at the selected pressure via a fil7.ing device that contains filling
injectors. After the filling process, the foamed plastic partic7.es are
welded to one another by means of steam. The molded part is then cooled
with water such that part o the ex 10 cess pressure is alleviated and a
so-called core set is formed. The steam pressure required for welding the
individual foamed plastic particles to one another lies between 0.5 and 1
bar for expanded polystyrene) between 1.5 anal 2 bar for expanded poly 15
ethylene and between 3.2 and 3.8 bar for expanded polypropyl ene. Modified
expaz~,ded pvlypxopylene (Neopolen P 82l0) can be sufficiently' welded with
a pressure of 2.5 bar. Expanded polystyrene anal expanded polystyrene
copolymers are 20 CFC-free particles that contain an expanding agent. The
foamed pJ.astic particles of expanded polyethylene and expanded
polypropylez~e axe, however, available on the market in the expanded state
w~.thout residual expanding agents in bulk dez~sa.tiea between 17. and 80
g/cm3. The intended use is decisive in select 25 ing the respective type of
foamed plastic. One disadvantage of known methods for treating foamed
plastic particles that are present in pourable form ig that the application
options are limited with respect to the shape of the 



30 molded parts due to the tool construction.   - 4  A~.though foamed
plastic particles have favorable properties for various fields o
app7.ication, their use is currently impeded by the lack o~ an economical
method. 5 Summary Of The Invention consequently, the invention is based on
the object~.ve of disclosing a method for treating foamed plastic particles
that are 10 present in pourable form az~,d a device for carrying out said
method which make it possible to broaden the fields o applica tion by
eliminatyng the previously described disadvantages. With respect to the
method, this objective is attained by a 7.5 method for ~Creatiz~g foamed
plastic particles w~.th a clased~cel.l structure which are in a pourable
form, compz~ising reducing the volume of the foamed plast~.c paxti,cle9 in
an evacuated environment, introducing the reduced foamed plastic particles
into a mold and restoring the foamed plast~.c particles toward their 20
original outer shape in, a non-evacuated ex~,crxronment. With respect to
the device, the device is one suitable for performing the method. Other
aspects are outlined in accordance with the deper~.dent claims which
disclose characteristics for realizing advantageous addit~.onal
developments of the invention. 25 The invention is based on the notion that
a reduction in size of the foamed plastic particles with a closed-cell
structure by means of a vacuum significantly simplifies transport and intro
duction of the particles into a molding tool. The restoration 30 of the
foamed plastic particles and the thus produced composite   - 5  of the
foamed plastic particles and the mold thatwurrounds the 



foamed plastic particles can fox'm o a unitary article with a broad palette
of application options and construction options. 5 According to the
invention, the foamed plastic particles are initially reduced in volume in
an evacuated environment and then introduced into a mold, in which the
foamed plastic parti~ cles are restored toward, their original outer shape
in a non evacuated environment. The transport volume of the foamed 10
plastic particles consequently can be reduced if they are transported and
stored in an evacuated environment, in which their volume is reduced. Due
to the delayed restoration of the foamed plastic particles toward their
original outer shape, which is caused by their closed-cell structure, the
smaller 15 Foamed plastic particles can be easily introduced into the mold,
in which they are gradually restored toward their origi nal outer shape.
This causes a unitary article consisting of the restored foamed 20 plastic
particles and the mold surrounding the foamed plastic particles to be
formed. The non-positive mold engagement allows for ease in separation such
that the article consisting of the mold and the foamed plastic particles
can be divided. This is particularly advantageous with respect to the
ability to re 25 cycle the article. The foamed plastic particles have a
closed, cell structure) i.e., the numerous gas cells in the foamed plastic
are closed. The vacuum causes the gas to diffuse out of the cells such that
30 the volume of the teamed plastic particles is reduced. The   - 6
closed-cell structure ensures that the foamed plastic particles are not
immediately restored to their original shape when they are removed from the
evacuated environment, but rather gradually over a certain time period
because the gas needs to dif 5 fuse back into the cells. This ensures the
delayed restoration, wherein the closed-cell structure acts similar to a
throttle. In addition, the reduction in size~of the foamed plastic parti10
cles in an evacuated environment ensures that the foamed plas 



tic particles contain no residual moisture at all when they are
subsequently introduced into the mold. This is particularly advantageous
with respect to the' interaction with electronic components. 15 l~nother
advantageous aspect of the method according to the invention is that the
foamed plastic particles which, of tex being introduced into the mold, form
a unit together with the mold are not glued or otherwise conrzeated to one
another. In this 20 case, only the aforementioned meld clamping and
frictional connections axe produced such that the foamed plastic particles
can also be separated from one another. If the foamed plastic particles
have an open-cell structure, 25 they may be used as acoustic insulation, as
well as protection for transporting of components, as described further
below. Another significant advantage of the new method is low tool costs.
30   The foamed plastic particles consist, in particular, of an elastic
foamed plastic, for example, expanded polypropylene, expanded polyethylene,
expanded polystyrene and/or expanded polyurethane. This has the advantage
that the foamed plastic 5 particles can be easily manufactured with
Cvn~rentional methods. V certain properties of the unit consisting o the
foamed plastic particles and the mold can be easily adjusted by choosing
cox~ responding mixing ratios of different foamed plastic particles on one
hand and by choosing the corresponding material for the 20 mold on the
other hand. The deformation and the restoration can be achieved most easily
if the foamed plastic part~.c~,es essentially hs.ve a spherical ar 



elliptical shape before they axe xeduved in size in the evacu 15 ated
environment. According to on,e embodiment of the invention) the mold is
formed by a space that is closed except for a filling opening. This makes
it possible to easily and rapidly introduce the 20 foamed plastic particles
into the mold, in which they are subsequently restored toward their
original outer shape. If sv reguired, the filling opening can be
subsequently closed in order to form a homogeneous bond between the mold
and the foamed plastic particles. 25 'the restoration of the foamed plastic
particles preferably causes a surface pressure to be exerted upon the inner
surface o the mold. This provides add~.tional construction options. 30   g
for example, components can now be arranged in a fixed fashion within the
mold with the aid of the foamed plastic particles. This is realized by
arranging at least one additional component 5 in the mold before pouring in
the evacuated foamed plastic par titles. This additional component is then
fixed in position by the interaction between the introduced foamed plastic
particles being restored and the mold. For example, this makes it possi ble
to embed printed circuit boards because they are rigidly l0 embedded by the
foamed plastic particles azzd also protected from wetness. If so
xec~u.ired, ventilation tubes can be incoxpo rated in order to cool the
printed circuit support while it is 



in operation. This may, far example) be realized with perforated hoses or
tubes with lattice-like walle. 15 According tv one embodiment of the
invention, the mold is formed by a component. ~n this case, the component
may consist of a boarding, a housing, a housing wall or the like. The
component is reinforced and consequently provided with an in 20 creased
lexuxal strength, in particular, due to the interac tion between the
component and the foamed plastic particl.ea being restored which exert a
surface pressure upon the irar}.er surface o the component, i.e:, the mold.
z5 The pourabi.lity is also impro~cred) primarily due_to the reduction in
size of the-foamed plastic particles in an evacuated- environment.
Consequently, it is proposed to introduce the foamed plast~.c particles
into the mold by means of pouring. The pourability ~.ncreases
proportionally to the reduction in 3o volume of the foamed plastic
particles.   _ g _ For example, if the mold is formed by a packaging
container, components such as sensitive products can be stored in a
protected f ashio~ by introducing the foamed plastic particles into 5 the
packaging container. The invention proposes to primarily utilize foamEd
plastic par titles that have a bulk density of approximately 10-300 g/L
before the evacuation. Due to this measure, the foamed plastic 10 particles
in connection with the meld can be used as a furniture filling, as a
filling fox cavities in automobiles or a tire filling, wherein the tire
forms the mold in the latter instance. However, the method according to the
invention max also be used fox manufacturing a building insulation, for
example, 15 in-between boards. rn addition, extzv.ded profiles can be
easily insulated, and sintered rotary parts can be simply provided with an
insulation by filling them with the evacuated foamed plastic particles. 20
It would also be conceivable to xealize the mold/foamed plastic particles
unit in the foam of a filter insert, e.g., for an exhaust air filter, if
the mold ie at least sectionally realized such that it is permeable to
fluids. 25 According to one embodiment of the invention, a mold is used
which has walls of a material that essentially is dimensionally stable.
Alternatively or supplementary thEreto, a mold is used which 30 has walls
of a flexible material, wherein the maximum attain   zo  



able outer shape is defined by the structure of the ~J.exible material in
connection with the surface pressure exerted by the foamed plastic
particles be~.ng restored. For example, thiB makes it possible to easily
manufacture seats or Cushions. 5 In certain fields of application, e.g.,
electronic and/or elec tro-mechanical devices, it is practical, to utilise
non conductive foamed plastic particles and/or a non-conductive mold.
Alternatively, the foamed plastic particles are provided 1.0 with a
conductive surface resistance between 10` and l012 ohms in order to prevent
electrostatic charges. Hrief Descri tiori Of The Drawings 15 Other
advantages and characteristics of the invention are disJ cussed in the
following description of embodiments which refers to the igures. The
figures show: Figure 1, a perspective repx~esentati.on of a pump with
trigger 20 electronics containing foamed plastic particles according to a
first embodiment of the invention; Figure 2, a top view of F~.gure 1; 25~
Figure 3, a cross section through a drywall element containing foamed
plastic particles according to a second embodiment of the invention; 30   -
11 Figure 4, a partially sectioned perspective representation of a seat
containing foamed plastic particles according to a third embodiment of the
invention; 5 Figure 5, a perspective representation of a profile containing
foamed plastic particles according to a fourth embodiment of the invention,
and Figure 6, a cross section through a molded part containing 



10 foamed plastic particles acooxding to a fifth embodiment of the
invention. Detailed Description Of The Invention 15 Figures 1 and 2 show a
first embodiment of the invention in the farm of a pump 1o with trigger
electronics. The pump 10 consists of a housing 12 and a cover 1~ that is
arranged on the housing z2 and illustrated transparently in order to show
the interior of the housing. 20 A pump motor 18 that is connected to a
bottom 16 of the housing and provided with a printed circuit board 2o with
trigger electronics, as well as an electronic component 22) is arranged in
the housing Z2. A ventilation channel 26 that respectively 25 ends in air
intake and air outlet openings 28 in the end_faces of the houszng 12 is
provided to cool, in particular, a processor 24 arranged on the printed
circuit board 20. The painted circuit board 20 is connected to the bottom
16 of 3D the housing by means of spacers 30.   12  The pump to contains
foamed plastic particles 32 with a closedce7.l structure--only symbolically
illustrated--which are introduced as descxi.bed below. 5 The foamed plastic
particles 32 0 spherical shape consist of an elastic foamed plastic, namely
expanded polypropylene. The volume of the foamed plastic particles 32 i.s
reduced in an 7.0 evacuated environment, for example expanded polypropylene
beads with a bulk density~of z5 to 65 kg/m3 may be txeated at an absolute
pressure of about 0.1 to 0.3 bar, fox about two to eight houxs. After the
vacuum treatment, the beads are xeduced in volume by from about IO to 30~.
After about another one to 15 ten hours at ambient pressure, typically 1
bar, the beads gradua~,~.y return, to their or~.gina~. volume. The xeduced
particles are subsecsuently poured into the housing 12 of the pump 10.
During this pxocess, it is ensured that foamed plastic particles 32 which
are sufficiently reduced in size are also 20 introduced underneath the
printed circuit board 20. This is made possible, among ether things, by the
spacers 30. The housing ~.2 is filled with foamed plastic particles 32 to a
degree that depends on how intensely the foamed plastic particles 32 were
reduced in size due to the evacuation and on how high 25 the desired
surface pressure exerted upon the inner wall of the housing 12 and the
cover 14, ~,s=yell as the components 18, 20, 22, 24, 26 arranged within the
housing 12, should be. Subsequently, the cover 14 ~.s xi.gidly connected to
the housing L2. The foamed plastic parta.cles 32 axe zzow gradually
restored to 30 ward their orig~.nal outer shape since they are no longex
situ 



- 13  ated in an evacuated environment. This causes an intimate composite
of foamed plastic particles 32 to be gradually formed such that all
components 18-26 are safely supported and fixed within the housing 12, The
foamed plastic particles 32 protect 5 the components fxom shocks and
moisture, w~.th the noise gener~ aced by certain parts, e.g., the pump
motor 18, also being muff led . In a simple way the composite consisting of
foamed plastic parZo ticles 32 that are loosely pressed against one another
and the components 16-28 consequently can be safely arranged in the housing
12 of the pump, wherein a sound insulation, as well as a shock absorpt~.on,
are simultan.eous~.y rea7.a.zed. 15 The printed circuit board 20 may be
rigid or flexible. In any case, the printed circuit board 20 is always
reliably fixed because the foamed plastic particles act upon both sides of
the printed circuit board. The ventilation channel 26 is able to fulfill
its function of, yn particular, cooling the processor 20 24 because it a.s
not impaired by the foamed plastic particl~a 32. Figure 3 shows a second
embodiment of the invention in the form of a cross section, namely through
a drywall element 34 that 25 consists of two wall parts 36 and 38 that are
spaced apart from_ one another, two crossbeams .40 ar_d _~2 and coupling
elements 44. The crossbeam 40 Connects the upper region of the two wall
parts 36 and 38, and the crossbeam 42 connects the lower region of the two
wall parts 36 and 38. The crossbeams hold the wall 30 parts 36 and 38 at a
predetex-mined distance from one another.   - 1.4  Two coupling elements 44
are arranged between the crossbeams 40 and 42, wherein said coupling
e~.ements also extend transversely, i.e., the coupling e~.ements axe
aligned parallel to the crossbeams 40 and 42. The coupling~elements 44
absorb ten 5 sile forces and prevent the wall parts 36 and 38 from moving
apart rom one another. Foamed plastic particles 32 with a closed-cell
structure which were reduced in size in an evacuated environment axe
~.z~.troduced 7.0 into the intermediate space between the wall parts 36 and
38. The crossbeams 40 atad 42 limit the top and the bottom of the
intermediate space. In addition, posts that extend perpendicul.ar to the
crossbeams 40 and 42 and are not visib3.e in. this figure are provided,
wherein said posts also limit the interme 15 diate space and foam the end
faces. This intermediate space xs f~.lled with the foamed plastic particles
32 that were reduced in size in an evacuated environment to a degree that
corresponds to the desired surf ace pressure to 20 be exerted upon the
inner surface of the wall parts 36 and 38, 



the cxwssbeams ~40 and 42 and the posts. In this case, the foamed plastic
particles 32 serve as an insulating material) as well as a reinforcing
material. The rein 25 forcement is achieved due to the surface pressure
exerted upon _ the inner surfaces of the wall e7.ement -34 by the expanding
foamed plastic particles 32. The crossbeams 40 and 42, as well as the
not-shown posts, may 3o consist of metal, wood or concrete. They~form the
base frame   _ 15 _ work of the drywall element 34. The wall parts 36 and
38 may consist of plywood) plaster, plasterboard or solid wood and are
carried by the base framework. 5 Another embodiment in 'the form of a seat
46 is shown in Figure 4. The seat 46 conta~.ns a base frame 47 that is
connected to a covering 48. The covering 48 is sewn in accordance with the
shape of the seat 46. xz~ the unfilled state, the covering 48 and the base
frame 42 foam a collapsed, unusable object. to The foamed plastic particles
32 wi.tk~. a c~.osed-cell. structure wl~z~.ch were reduced in size in an
evacuated environment are introduced into the covering 48 through an
opening 50, namely in a quantity that corresponds to the desired surface
pressure to 15 be exerted upon the ~.nner surface of the covering 48, Due
to the restoration o the foamed plastic particles 32 to their original
shape, the covering 48 now has the shape shown in Fig ure 4 because the
foamed plastic particles 32 are no longer situated in an evacuated
env~.x~onmezit within the cvverir~g 48 and 20 are restored to their
original shape. The opening 50 can be closed with a zipper'. The shape of
the seat 46 is defined by the design of the covering 48. 25 ,A comfortable
feat can be easily manufactured in this fashion. Figure 5 shows anotk~er
embodiment of the invention in the form of a perspective reiaresentation o
a pxviJ.e 52. The profile 52 consists of an extruded shell 54 that is
c~.osed on i.ts ends 30 by means of sidewalls. The foamed plastic particles
32 are in   



- 16  troduced into this profile 52 in the previously described fash ion. A
profile with high-strength properties that is xein forced by the foamed
plastic particles 32 can be obtained by correspondingly metering the
quantity of the foamed plastic 5 particles 3Z wz.th a closed-cell
structure. The reinforcement is achieved with the interior pressure, i.e.,
the surface pres sure exerted upon the inner surface of the shell 5~ and
the sidewalls by the foamed plastic particles 32 being xestoxed. The
sidewalls are closed after the profile is ~il,led with the 10 foamed
plastic partic~.es 32 such, that a closed space is formed and then
gradually an, ~.z~timate composite of foamed plastic part~.cles 32 rEStored
toward their original shape is formed. The foamed plastic particles 32 also
serve as insulation in 15 this case. The extruded profile 52 may, for
example, consist of al.um~.num or plastic . Figure 6 shows a fifth
embodiment of the invention in the form of a b~.ow-molded hollow body 56.
The hollow body 56 may con 20 sist of metal, plastics or ceramics. The
foamed plastic parti cles 32 with a c~.osed-cell structure which were
reduced in sire in an evacuated elzviroxlme~clt are irltxoduced as
described above through a filling opening 58 in order to reinforce and
insulate the hollow body, with the opening 58 subsequently being closed. 25
xhe foamed plastic particles 32 are then restored toward their original
outer shape such that an intimate curuposite of foamed plastic particles 32
is formed and a predetermined surface pressuxe is exerted upon the inner
surface of the hallow body 56. 30   - 17  The invention is characterized by
its simpJ.e Qrocedu.re for re 



inforcin.g, insulating and realizing shock-absorption for hollow bodies, as
weXl as for fixing and arranging components within a hollow body.. 5   - 1$
5 Claims 10 1. ,A method for using foamed plastic particles (32) wzth a
closed-cell structure which are in a pourab7.e form for fi3.ling a mold,
comprising: a) reducing the volume of the foamed pJ.astic particles in an
evacuated environment 15 b) introducing the reduced foamed plastic
particles into the mold (~.o, 3~, 46) 52, 56) c) restoring the foamed
plastic particles toward their original outer shape in a non-evacuated
environment. 20 2. The method according to CJ.aim 1, wherein the foamed
plastic particles (32) are made of an elastic foamed plastic. 3. The method
according to Claim 1, wherein. at least a portivn of the foamed plastic
particles (32) are made of ex~ 25_ panded polxpropylene. 4. The method
according to Claim ~., wherein at least a portion of the foamed plastic
particles (32} are made of expar~.ded polyethylene . 30   _ 19 .. 5. The
method according to Claim ~., wherein at least a portion of the foamed
plastic particles (32) are made of ex paraded polystyrene. 5 6. The method
according to Claim 1, wherein at least a portion of the foamed plastic
partic~-es (32) are made of expanded polyurethane. 7. The method according
to Claim 1, wherein the foamed plas~ 20 tic particles (32) have a
substantially spherical or el liptical shape before they are reduced xn the
e^v~acuated environment. 



8. The method according to Claim 1., wherein the mold (~.0, 3~, ~.5 46, 52,
56) i.a defined by a space that is closed except for a filli.z~g opening
{14, 50, 56) . 9. The method according to Claim z, wherein the restoration
of the foamed plastic particles (32) causes a surface 20 pressure to be
exerted upon an znz~er surface of the mold {10, 34, 46, 52, 56). 10. The
method according Claim 1 further comprising placing at least oz~e
additional component (20) into the mold. (10, 34, 25 46, 52, 56) before
introducing the evacuated foamed plastic particles (32), whereby said
additional component is fixed in position by the subsequently introduced
and re-atorEd foamed plastic particles (32).   - 20  11. The method
according to Claim ~. wherein the mold Consists of a component (10, 34, 46,
52, 56). 5 12. The method according to Claim 11, wherein. the component
(lo, 34, 46, 52) 56) is in the form of a boarding. 7.3. The method
according to Claim 11, wherein the component (10, 34, 46, 52, 56) i.s
reinfoxced by the introduced and 2o restored foamed pJ.astic particles
(32). 14. The method according to Claim 1, wherein the foamed plastic
particles (32) axe introduced by pouring into the mold (10, 34, 46, 52,
56). 15 15. The method according to Claim 1, wherein the foamed plastic
particles (32) have a bulk density of approximately 10-300 g/L before the
evacuation. 20 16. The method according to Claim L, wherein the meld (10,
34, 46, 52, 56) has walls made of a matexial that is aubstan~ tially
dimensiona~.ly stable. The method according to Claim 1, wherein the mold
(10, 34, 25 46, 52, 56) has walls made of a Flexible material, whereby a
maximum attainable outer shape is defined by the structure of the flexible
material ~.n. connection with a surface pressure exerted by the restored
foamed plastic particles (32) . 30   - 22  18. The method according to
Claim l, wherein the foamed plastic particles (32) are non-conductive
and/or the mold (~.0, 3~, 46, 52, 56) is non-conductive. 



5 19. The method according to one of Claim ~,, whexein the foamed plastic
particles (32) have a conductive surface resisCance of y04-10~' ohms. 20. A
device for carrying out the method aCCOrding to claim 1. 10 21. An article
(i0, 3~, 46, 52, 56) having walls containing foamed plastic particles (32)
that exert a surface pressure on an inner surface of at least part of the
wal~.s and form a r~.g~.d, but separable composite with the walls, 15
whexeiz~ the article is produced in accordance with the me~ thod o~ Claim
1.
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